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(57) Claim
1. A method in a computer system for tracking allocations of memory, the memory 

romprismg a plurality of band^ each band comprising a plurality of sectors, each scct°r 
comprising a plurality o memory locabons, the meW wmprismg the steps °f:

allocating a bitmap for each of the plurality of bands, each bitmap having a bit 

for each sector within the band;

when allocating a sector of memory, setting a bit in the bitmap of the band that 

contains the sector to indicate that the sector is allocated; and

when deallocating a sector of mcmory, setting a bh in the bitmap of the band 

that contains the sector to indicate that the sector is deallocated.

6. A method in a computer system for tracking the allocation of memory locations

to a file, the computer system having a memory with a plurality of memory locations, 

the method comprising the steps of:

allocating memory locations for a file FNODE, the file FNODE having memory 

locations for storing indicators of variable-length runs of logically contiguous memory 

locations allocated to the file;

allocating a plurality of variable-length runs of logically contiguous memory 

locations to the file;
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for each run allocated to the file, setting an indicator in the file FNODE to 

identify a location and length of the run; ano

when the number of runs exceeds the capacity of the file FNODE for storing 

indicators of runs, storing in the file FNODE pointers to portions of memory locations, 

the portions for storing indicators of the runs allocated to the file.
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The following statement is a full description of this invention, including the best method 
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Field of the Invention

This invention relates to the field of computer systems and more specifically 

10 to a method and means for facilitating communication between the devices which

comprise a computer system.

• · · · Background of the Invention

• O
• ·

15 Computer systems typically comprise a central processing unit, access

memory, read only memory, and a variety of peripheral devices such as data input 

devices, data output devices, and a variety of non-volatile data storage devices such 

as floppy disks and fixed or hard disks. Communication between the respective 

devices in a computer system is typically controlled by a computer operating system.

20 One well known computer operating system is the MS-DOS operating system 

available from Microsoft.

.. In the MS-DOS operating system, a single file system describes and defines• ·o · · · .
..... the organization of files stored on peripheral devices. In order for the computer
• ·

25 system to read or write data in a format recognized by both the computer system and

the respective peripheral devices, data must be organized in accordance with this file 

system. For example, in a conventional floppy disk peripheral device used with the 

MS-DOS operating system, data on a floppy disk is structured in accordance with a 

file system known as the FAT file system which is so named because of its use of file

30 allocation tables. The FAT file system is one of the most widely used file systems 

in the world today. Other file systems may be associated with other types of data 

storage types of peripheral devices such as tape storage devices.

94Q516,p:\opei\dbw,61912.div,2
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File systems facilitate communication between 'he operating system kernel and 

device dependent drivers and are responsible for converting read and write commands 

generated by an operating system kernel (as well as functions such as opening and 

closing files) into a form which may be recognized by the device driver.

5

When using the MS-DOS operating system, the operating system must be 

configured to define the relevant file systems to be used with specific peripheral devices 

employed by the computer system. Once the file systems are defined, file systems 

remain static or unchanged unless the operating system is modified. This typically

10 requires extensive programming effort and is typically quite time-consuming. It further 

requires extensive knowledge of the computer operating system and individuals who do 

not have access to operating system details can not easily modify the file systems.

15
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Furthermore, in prior systems, disk media which contains files of foreign file 

systems may not be used with the native system. For example, over the years, many 

computer systems have been developed by a variety of manufacturers, each of which 

are based on alternate file system structures. With curr ,nt static file system 

architectures, disk media from one system typically will not function with another type 

of system. As computers become more popular, it is increasingly important that files 

may be shared among all types of computer systems. No system is known which allows 

disk media from virtually all known computer systems to be automatically recognized 

and read in a single operating environment. Further, no system is known which allows 

file systems to be added to a system or modified without the need for altering the 

computer operating system kernel.

Summ3ryof the Invention

In accordance with the present invention there is provided a method in a 

computer system for tracking allocations of memory, the memory comprising a plurality 

of bands, each band comprising a plurality of sectore, each sector comprising a plurality 

of memory location», the method comprising the steps of:

allocating a bitmap for each of the plurality of bands, each bitmap having a bit 

for each sector within the band;

0 000 
0 0 0

0 0 0
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when allocating a sector of memory, setting a bit in th , bitmap of the band that 

contains the sector to indicate that the sector is allocated; and

when deallocating a sector of memory, setting a bit in the bitmap of the band 

that contains the sector to indicate that the sector is deallocated.

5

The present invention also provides a method in a computer system for tracking 

the allocation of memory locations to a file, the computer system having a memory with 

a plurality of memory locations, the method comprising the steps of:

allocating memory locations for a file FNODE, the file FNODE having memory 

10 locations for storing indicators of variable-length runs of logically contiguous memory

locations allocated to the file;

allocating a plurality of variable-length runs of logically contiguous memory 

locations to the file;

for each run allocated to the file, setting an indicator in the file FNODE to 

15 identify a location and length of the run; and

when the number of runs exceeds the capacity of the file FNODE for storing 

indicators of runs, storing in the file FNODE pointers to portions of memory locations, 

the portions for storing indicators of the runs allocated to the file.

20
·· ··
€ · ·• · • ·

····
···· ·· ··• · · • ·• ·

• · ····· 25

··• ·• ·····• ••o • · • ····· · • · · • ··• ·
30

The present invention further provides a method in a computer system for 

tracking the allocation of memory locations to a file, the computer system having a 

memory with a plurality of memory locations, the method comprising the steps of:

allocating memory locations for a file FNODE, the file FNODE having memory 

locations for storing indicators of variable-length runs of logically contiguous memory 

locations allocated to the file;

allocating a plurality of variable-length runs of logically contiguous memory 

locations to the file; and

for each run allocated to the file, setting an indicator in the file FNODE to 

identify a location and length of the run wherein the indicators are stored in a tree 

structure.
····

······ ·
• «0 The present invention also provides a method in a computer system of 

maintaining a directory hierarchy on a file storage device, the method comprising the 

steps of:

• · ·• · ·
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for each directory,

allocating a directory FNODE, each directory FNODE having a pointer to a 

directory structure; and

allocating a directory structure, the directory structure comprising a plurality of 

5 directory entries, each directory entry having a pointer to a file FNODE or a directory

FNODE.

10

15

The present invention further provides a method in a computer system for 

organising files in a hierarchical manner on a storage device, the hierarchy of files 

comprising a plurality of directories and files, the storage device having a plurality of 

logically contiguous sectors, each sector having a plurality of logically contiguous 

locations, the method comprising the steps of:

allocating a descriptive block portion of the storage device, the descriptive block 

portion having a file system information portion and a .sector allocation portion, the file 

system information portion having a pointer to a root directory, the sector allocation 

portion containing information describing the allocation of the sectors;

for each directory, allocating a directory portion of the storage device for storing 

information relating to the directory, the directory portion having a directory FNODE 

portion and a directory block portion, the directory FNODE portion containing 

information describing the directory, the directory block portion containing entries 

describing each directory and file within the directory; and

for each file, allocating a file portion of the storage device for storing 

information relating to the file, the file portion having a file FNODE portion and a data 

portion, the file FNODE portion containing information identtfying the file and a 

plurality of run indicators, each run indicator identifying a run of a plurality of logically 

contiguous locations, the data portion comprising a plurality of runs.

The present invention also provides a computer system for tracking storage 

device allocations, comprising:

a storage device having a plurality of bands, each band having a plurality of 

sectors, each sector having a plurality of storage locations;

means for allocating a bitmap for each of the plurality of bands, each bitmap 

having a bit for each sector within the band;

P:\OPER\DBW\63093.94 -231296
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means for setting a bit in the bitmap of the band that contains the sector to 

indicate that the sector is allocated; and

means for setting a bit in the bitmap of the band that contains the sector to 

indicate that the sector is deallocated.

• · · ·• · ·• · ·• ·• · · ·• ·• ·• · · ·• · · ·• · ·

• ·e · ·• · «• · · · ·· · ·• · ·• · ·• ·
• ·

5

The present invention further provides a computer system for maintaining a 

directory hierarchy, comprising:

lie storage device;

means for allocating a first directory structure within the file storage device, the 

10 first directory having a pointer to a second directory structure; and

means for allocating a second directory structure within the file storage device, 

the second directory structure comprising a plurality of directory entries, each directory 

entry having an identifier of a file or a directory whereby the first directory structures 

and the second directory structures form a directory hierarchy.

15

The present invention also provides a computer system for tracking the 

allocation of memory locations to a file, comprising:

a memory with a plurality of memory locations;

means for allocating memory locations for a file node, the file node having 

20 memory locations for storing ind;cators of variable-length runs of logically contiguous

memory locations allocated to the file;

means for allocating a plurality of variable-length runs of logically contiguous 

memory locations to the file; and

means for setting an indicator in the file note to identify a location and length 

25 of the run; and

means for storing in the file node identifiers of portions of memory locations, 

when the number of runs exceeds the capacity of the file node for storing indicators of 

runs, the portions for storing indicators of the runs allocated to the file.

• ·· ·• · e • · ·• < ·• ·

30 The present invention further provides a computer system for tracking the 

allocation of memory locations to a file, comprising:

a memory with a plurality of memory locations;

means for allocating memory locations for a file node, the file node having 

memory locations for storing indicators of variable-length runs of logically contiguous

P:\OPER\DUW\63093.94 - 2 VI 2^6
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memory locations allocated to the file;

means for allocating a plurality of variable-length runs of logicall· tiguous 

memory locations to the file; and

means for setting and indicator in the file node to identify a loca., ,>n and length 

5 of the run; and

means for storing the indicators in a tree structure.

• · · ·• · ·» · ·

• · ® e • · · ·• · ·
• ·• · ·

• 9 ·• · · ·

• · ·• · ·• · · ·• · · ·• · ·• · ·• ·• 5 ·• O ·® · ·
• e

• ·
• · S 9

• ·· ·• · ·• · · • · ·• ·

The present invention also provides a computer system for organizing files in 

a hierarchical manner, the hierarchy of files comprising a plurality of directories and

10 files, comprising:

a storage device having a plurality of logically contiguous sectors, each sector 

having a plurality of logically contiguous locations;

means for allocating a descriptive block portion of the storage device, the 

descriptive block portion having a file system information portion and a sector

15 allocation portion, the file system information portion having an indicator of a root 

directory, the sector allocation portion containing information dei^t^i^ibing the allocation 

of the sectors;

means for allocating a directory portion of the storage device for storing 

information relating to the directory, the directory portion having a directory node

20 portion and a directory block portion, the directory node portion containing information

describing the directory, the directory block portion containing entries describing each 

directory and file within a directory; and

means for allocating a file 'ortion of the storage device for storing information 

relating to the file, the file portion having a file node portion and a data portion, the file

25 node portion containing information identtfying the file and a plurality of run indicators, 

each run indicator identtfying a run of a plurality of logically contiguous locations, the 

data portion comprising a plurality of runs.

Brief Description of the Drawings
30

These and other features may be fully appreciated through the following detailed 

description, by way of example only, of the preferred embodiment of the invention with

reference to the accompanying drawings, in which:

P:\OPE<\DBW\63093.94 - 23/12/96
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30

Figure 1Α is a block diagram of a computer system constructed in accordance 

with the principles of the present invention.

Figure IB is a diagram showing the operating and file system architecture the 

system of Figure 1A.

Figure 2A is a diagram detailing the file system structure of the MS-DOS 

operating system.

Figure 2B is a diagram detailing the file system structure of the installable file 

system of the present invention.

Figure 3 is a more detailed diagram of the system of Figure 2B.

Figure 4 is a diagram showing the disk format of the FAT file system.

Figures 5A-5H are diagrams showing the disk format of the high-perfoimance 

installable file system of the present invention.

Figure 6 is a flow diagram detailing the overaB operation of the mount process 

of the present invention.

Figure 7 is a diagram of the structure of the installable file system of the present 

invention.

Figure 8 is a flow diagram detailing the execution of name-based operations in 

accordance with the principles of the present invention.

Figure 9 is a flow diagram of the parsing process invoked by the named-based 

operations process.

Figure 10 is a flow diagram of the execution of handle-based operations in 

accordance with the principles of the present invention.

Figure 11 is a flow diagram of the FSHDoVolIo process invoked by the 

processes described in conjunction with Figures 8 and 10.

Detailed Description oLthe_Ercicrred Embodiment of the Invention

Figure 1 shows a computer system '0 which is constructed in accordance with 

the principles of the present invention.' , " system 100 comprises a central processing 

unit or microprocessor 102, random access memory 104, read only memory 106, input 

devices such as a mouse 108 and keyboard 110, output devices such as display 112 and 

printer 114 and a variety of non-volatile storage devices such as floppy disk drive 116, 

hard disk drive 120, CD-ROM drive 122, and tape drive 124. In addition, the computer 

system 100 is adapted for communicating with a network 126. Non-volatile storage

P:\OPER\DBW\63093.9M - 23/12/96
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means that data is present when the device is powered-off.

In prior systems, an operating system is statically configured with file system 

drivers wherein each peripheral device is compatible with only one media type and file

5 system driver. If media is placed in a drive which is not compatible with the designated 

file system driver, the media cannot be successfully accessed. The present invention 

provides a method and means for automatically mapping media to the file systems 

associated therewith independent of the peripheral device and without imposing any 

requirements on the format or location of data on the media, as will be further discussed

10 below. For example, it is contemplated that the floppy drive unit 116 may be used with

volumes formatted in accordance with a number of file systems wherein volume 128 

is formatted in accordance with the FAT file system, volume 132 is formatted in 

accordance with the well known High Sena file system and volume 130 is formatted 

in accordance with yet another file system. Similarly, various partitions of hard disk 120

15 may also be formatted in accordance with a number of files systems as indicated by 

volumes 134,136 and 138. Similarly, the CD-ROM and tape system 124 may be used 

with volumes 140, 142,

• · · · • · ··

• ·• · ·• · ·
• · · · 
test• · ·• · ·

• · · · • ·

P:\OPBR\TDW\63093.94 - 231296



6

• · 9• · ·• ·

• · β · 
c · a ·a · · ·• · ·

• · · a · ·
» a » a

0 · · ·• ·
0 1» 0 0

0 0 0 
9 0 0

00O0

respectively, formatted with their own file systems. 
Further, network 126 may be coupled to any number of 
networks havi; / servers which may operate in accordance 
with their own file systems.

5 The operation of the system 100 is coordinated
by an operating system which may be any of a number of 
well known operating systems. However, the present 
invention is particularly adapted for use with the OS/2 
operating system developed by Microsoft. The structure

10 of the operating environment of the present invention is 
shown in Figure IB. Typically, an application 152 
generates file system requests which are processed by 
kernel 154. The kernel then routes this request to an 
appropriate file system driver (FSD) 156 -170. Any file

15 system driver may cooperate with a number of hardware 
devices. For example, the High Sierra file system 156 
may be used with CD-ROM player 122 and disk drive 116 
when preforming file system operations on volumes 172, 
174, respectively. Similarly, the FAT file system and

20 the HPFS file systems may both be used for performing 
file system operations on volumes 176, 178, each of
which are resident on hard disk 120. Further, the FAT 
file system driver may be used with disk drive 116 when 
performing file system operations on volume 180.

2.5 Accordingly, the present invention provides a method and 
means for automatically and dynamically mapping
uncertain media to the appropriate file system,
regardless of the type and format of the file system.

Figure 2A shows the file system structure of
30 the prior art MS-DOS operating system. In the MS-DOS 

operating system 200, the FhT file system 202 is 
embedded in the operating system kernel 204. Since the 
FAT file system is integrated into the system kernel, it 
is difficult to modify.. Furthermore, if additional file

35 systems are required, the operating system kernel 204 
must be rewritten to accommodate them.
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The present invention overcomes the above 
mentioned problems with the system architecture shown 
in Figure 2B. In the system 100, the OS/2 kernel 252 
also includes the FAT file system 202 embedded therein.

5 However, the present invention provides a method and 
means for dynamically attaching file system drivers 254, 
256, 253 which are external to the operating system
kernel 252. While the system 250 is shown with three 
installable file system drivers, the present invention

10 is adapted to include a virtually unlimited number of 
file system drivers.

An installable file system driver (FSD) is 
analogous in many ways to a device driver. An FSD 
resides on the disk in a file that is structured like a

15 dynamic-link library (DLL), typically with a SYS or IFS 
extension, and is loaded during system initialization by 
IFS= statements in the CONFIG.SYS file. IFS= directives 
are processed in the order they are encountered and are 
also sensitive to the order of DEVICE= statements for

2 0 device drivers. This allows a user to load a device 
driver for a nonstandard device, load a file system 
driver from a volume on that device, and so on. Once an 
FSD is installed and initialized, the kernel 
communicates with it in terms of logical requests for

25 file opens, reads, writes, seeks, closes, and so on. 
The FSD translates these requests using control 
structures and tables found on the volume itself into 
requests for sector reads and writes for which it can 
call special kernel entry points called File System

30 Helpers (FsHlps). The kernel passes the demands for 
sector I/O to the appropriate device driver and returns 
the results to the FSD.

The procedure used by the operating system to 
associate volumes with FSDs is referred to as dynamic

35 volume mounting and operates as follows. Whenever a 
volume is first accessed, or after it has been locked 
for direct access and then unlocked (for example, by a



8

• · · · • · · ··«»·• · ·• · ·

• · · β

FORMAT operation), the operating system kernel presents 
identifying information from the volume to each of the 
FSDs in seriatum until an FSO recognizes the 
information. When an FSD claims the volume, the volume

5 is mounted and all subsequent file I/O requests for the 
volume are routed to the FSD which claimed the volume.

This arrangement provides several advantages 
over the prior art. For example, if uncertain media is 
presented to the computer system, the computer system

10 may scan the available file system drivers to locate a 
file system driver which recognizes the media tnus 
providing for automatic mapping of file system driver to 
media. Furthermore, file system drivers may be updated 
without requiring a modification of the operating system

15 kernel. In addition, as new types of peripheral devices 
are developed, appropriate file system drivers may be 
added to the operating system without disturbing 
existing system software.

A more detailed diagram of the system 100 is
20 shown in Figure 3. The system 100 includes an operating 

system kernel 252 which facilitates communication 
between an application program 302 and data storage 
devices such as disk device 304. The system 100 
includes a device driver 306 which works in conjunction

25 with a file system driver 254-258. While the system 100 
is shown as including a single peripheral device 304, 
the present invention is adapted for use with any number 
of logical or physical peripheral devices.

In operation, the application program 302
30 issues logical file requests to the operating system 

kernel 252 by calling the entry points for the desired 
function. These functions may include requests to open 
files (DosOpen), to read files (DosRead), to write files 
(DosWrite), etc. The operating system kernel 252 passes

35 these requests to the appropriate file system driver 
254-258 for the particular volume holding the file. The 
appropriate installable file system driver then



9

• · · ·• · ·• ·• a · ·
• · · «» « • · · ·»β · ·

• · β• ·• · β• · · • · · ·

• · · · • · · ·
Λ · · ·

translates the logical file request into requests for 
reads or writes of logical sectors of the designated 
media and calls an operating system kernel file system 
helper 308 to pass these requests to the appropriate

5 device driver 306. File system helpers are discussed in 
more detail below. The disk driver 306 transforas the
logical sector requests from the operating system kernel 
into requests for specific physical units: cylinders,
heads and sectors of the meeia, and issues commands to

10 the disk device to transfer data between disk media and 
random access memory 310.

The mapping of physical devices into 
particular file systems is discussed in further detail 
below. In the MS-DOS environment, floppy disks are

15 referred to as volumes. Fixed disks (or hard disks) may 
be p^i^^ti^ibO^r^e^d into multiple volumes. This teiminology
apppies to the present invention as weei. Briefly,
whenever the system 100 is first booted, whenever a 
volume is first accessed, or whenever the system

20 determines uncertain media is present in disk device 
304, the system examines the first file system driver in 
a linked list of file system drivers. If the file 
system driver recognizes the volume loaded in the disk 
device, the file system driver is mounted. Otherwise,

25 the system sequnttally pools the available file system 
drivers until a file system driver, which recognizes the 
media is located. If no installable file system driver 
is found which recognizes the media of interest, a 
default file system driver is mounted. In the preferred

30 practice of the present invention, the default file 
system is the fat file system mentiftnd above.

Uncertain media may be detected in several 
ways. Many disk devices .am provided with a mec:Chntcal 
latch mechanism which is exercised when a disk is

3 5 ejected or installed in thn disk device. The latch
mechanism typically functions such that the next 
operation on the drive wil indicate that the door has
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been opened. When the device driver receives this 
indication, ERROR_UNCERTAIN_MEDIA is returned to the 
operating system. In systems without mechanical latch 
mechanisms, it is assumed that media cannot be changed

5 in less than a predetermined time interval. In the 
preferred practice of the present invention, this 
interval is assumed to be two seconds. Thus if a 
particular volume has not been accessed for more than 
the predetermined interval, the media is presumed to be

10 uncertain.
Figure 4 is a diagram of the disk format of 

the FAT file system. The FAT file system has been used 
with the MS-DOS operating system since its inception. A 
detailed description of the FAT file system may be found

15 in Duncan, "Advance MS DOS Programming", Microsoft 
Press, 1986, 1988. A brief description of the FAT file 
system follows. The FAT file system revolves around the 
File Allocation Table. Each logical volume is
associated with its own FAT, which serves two important

20 functions: it contains the allocation information for
each file on the volume in the form of linked lists of 
allocation units and it indicates which allocation units 
are free for assignment to a file that is being created 
or extended.

2 5 When a disk is formatted in accordance with
the FAT file system, a boot sector is written in sector 
zero. This is followed by one or more file allocation 
tables. The file allocation tables are followed by a 
root directory. The root directory is followed by the

30 volume files. The boot sector contains various
descriptive information about the volume in an area 
referred to as the boot parameter block or BPB, 
information such as a drive number and a volume I.D. as 
well as a bootstrap routine.

35 The file allocation table is divided into
fields that correspond directly to the assignable 
clusters on a disk (clusters are power-of-2 multiples of
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sectors). These fields are typically 16 bits wide. The 
first two fields in the FAT are reserved. The first 
reserved FAT entry contains a copy of a media descriptor 
byte which is also found in the BPB. The remaining

5 reserved fields contain OFFH. The remaining FAT entries 
describe the use of their corresponding disk clusters. 
Each file's entry in a directory contains the nuirt)er of 
the first cluster assigned to that file, which is uued 
as an entry point into the FAT. From the entry point

10 on, each FAT slot contains the numjer of the next 
cluster in the file, until a last-cluster mark is 
encountered. The FAT file system also provides for the 
option of maintaining a duplicate of the first file 
allocation table which may be used if access to a sector

15 in the FAT fails due to a read error, etc.
Following the file allocation tables, is the

root directory. The root directory contains 3 2 byte 
entries that describe files, other directories , and an 
optional volume label.

2 0 The remainder of the volume after the root
directory is known as the files area which may be viewed 
as pools of clusters, each containing one or more 
logical sectors. Each cluster has a corresponding entry 
in the FAT that describes its current use: available,

25 reserved, assigned to a file, or unusable.
The FAT file system . provides excellent

performance with volumes which are less than 1 Mb. 
Howweer, as volumes increase in size over 1 Mb, the 
performance of the FAT file system quickly degrades.

30 This has become an increasingly severe problem as the 
size of readily available hard disks is rapidly 
increasing.

When volumes are less than 1 Mi, the FAT is 
small enough to be retained in random access memory at

3 5 all times, thus allowing very fast random access to any
part of a file. When applied to hard disks or fixed 
disks, however, the FAT becomes too large to hold in
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memory and must be paged into memory in pieces. This 
results in many superfluous disk head movements, thus 
degrading system throughput. In addition, since 
information about disk free space is dispersed across

5 many sectors of FAT, it is impractical to allocate file 
space contiguously, and files become fragmented, further 
degrading system throughput. Furthermore, the use of 
relatively large clusters on hard disks results in much 
wasted space.

10 Figures 5A-5H are a series of diagrams showing
the disk format of one instance of an installable file 
system. This file system is referred to as the high 
performance file system (HPFS). The high performance 
file system of the present invention eliminates the

15 above-mentioned problems with the FAT file system and 
provides superior performance with all types of disk 
media. Referring now to Figure 5A, HPFS volumes can 
exist on a fixed disk along side of previously defined 
FAT partition types. HPFS volumes use a sector size of

20 512 bytes and have a maximum size of 2199 Gb (232
sectors). While primarily designed for use with fixed 
disks, HPFS is compatible with virtually any type of 
disk media.

An HPFS volume is required to have very few
25 fixed structures. Sectors 0-15 of a volume (8Kb) are 

allocated to the BootBlock 502 and contain a volume name 
field 504, a 32-bit volume ID field , a BIOS parameter 
block 508, and a disk bootstrap program 510. The disk 
bootstrap program 510 can be used in a restricted mode

30 to locate and read operating system files wherever they 
may be found. ·

The BootBlock 502 is followed by a SuperBlock 
512 and a SpareBlock 514. The SuperBlock 514 is only 
modified by disk maintenance utilities. It contains

35 pointers 516 which point to free space bitmaps, a bad 
block list 518, a pointer 520 which points to a 
directory block band, and a pointer 522 which points to
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the root directory. It also contains a date field 524 
which includes the date the volume was last checked and 
repaired with CHKDSK. CHKDSK is a weei known OS/2 disk 
utility for detecting and cataloging bad portions of a

5 disk.
The SpareBlock 514 contains various flags and 

pointers which will be further discussed below. It is 
mooified as the system executes.

The remainder of the volume is divided into 
10 8Mb ban^;;, e.g. bands 516-522 which are used for

storing files. While Figure 5A shows four 8 Mb bands, 
HPFS provides for a very large nuMaer of bands. Each 
band is provided with its own free space bitmap, see 
e.g. bitmaps 524-534. Each bit in the freespace bitmaps

15 represents a sector. A bit is 0 if the sector is in use 
and 1 of the sector is available. The bitmaps are 
located at the head or tail of a band so that two 
bitmaps are adjacent between alternate bands. This
allows the maximum contiguous free space that can be

20 allocated to a file to be 16 Mb although the bitmap 
bandsize may be moodfied to accommodate files of 
virtually any size. One band, located at or towards the 
seek center of the disk, is called the directory block 
band and receives special treatment as will be further

25 discussed below.
Every file or directory on an HPFS volume is 

anchored on a fundamennal file system object called an 
Fnode which is shown in Figures 5B-5C. The Fnode 530 is 
the first sector allocated tc a file or directory, and

30 is pointed to by field 522 in the Superblock 504. Each 
Fnode occupies a single sector and contains control and 
access information field 540 used internally by the
file system, an area 542 for storing extended attributes 
(EA) and access control lists (ACCs), a field 544 if

35 indicating the length and the first 15 characters of the 
name of the associated file or directory, and an 
allocation structure 546 as shown in Figure 5B. An
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Fnode is always stored near the file or directory that 
it represents.

The allocation structure 546 shown in Figure 
5C takes several forms, depending on the size and degree

5 of continuity of the file or directory. The HPFS of the 
present invention views a file as a collection of one or 
more runs or extents of one or more contiguous sectors. 
Each run is symbolized by a pair of double-words: a 32- 
bit starting sector number and a 32-bit length in

10 sectors (this is referred to as run length encoding). 
From an application programs point of view, the extents 
are invisible; the file appears as a seamless stream of 
bytes.

The space reserved for allocation information
15 in an Fnode can hold pointers to as many as eight runs 

of sectors of up to 16 Mb each. Reasonably small files 
of highly contiguous size can, therefore, be completely 
described within the Fnode.

The HPFS employs a new method to represent the
20 location of files that are too large or too fragmented 

for the Fnode and consist of more than eight runs. The 
Fnode's allocation becomes the root for a B+ tree of 
allocation sectors, which in turn contain the actual 
pointers to the file's sector runs as shown in Figure

2 5 5D. The concept of B+ trees and B- trees is discussed
in detail below. The Fnode's root has room for 12
elements. Each allocation sector can contain, in 
addition to various control information, as many as 40 
pointers to sector runs. Therefore, a two level

30 allocation B+ Tree can describe a file of 480(12*40) 
sector runs, with a theoretical maximum size of 7.68 Gb 
(12*40*16 Mb) in the preferred practice of the present 
invention.

In the unlikely event that a two-level B+ Tree
35 is not sufficient to describe a highly fragmented file, 

the HPFS file system introduces additional levels in the 
tree as required. Allocation sectors in the
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intermediate levels can hold as many as 60 internal 
(nonterminal) B+ tree nodes, which means that the 
descriptive ability of this structure rapidly grows to 
nuimers that are extremely large. For exampPe, a three-

5 level allocation B+ Tree can describe as many as 28,800
(12*60*40) sector runs.

Run-length encoding and B+ Trees of allocation 
sectors are a memory efficient way to specify a file's 
size and location and offer several significant

10 advantages over the prior art. Translating a logical 
file offset into a sector num^b^ir is extremely fast: the 
file system mmrely traverses the list (or B+ Tree of 
lists) of run pointers, summing up run sizes until the 
correct range is found. It can then identify the sector ■

15 within the run with a simple calculation. Runlength
encoding also makes it trivial to extend the file 
logically · if the newly assigned sector is contiguous 
with the file's previous last sector; the file system 
merely increments the size double-word of the file's

20 last run pointer and clears the sector's bit in the 
approppiate freespace bitmap.

Directories, like files, are anchored on 
Fnodes. A pointer 522 to the Fnode for the root 
directory is found in the SuperBlock 512. Figure 5E

25 shows the directory structure of the present invention 
whhrein a directory Fnode 550 is shown. The Fnodes for 
directories other than the root are reached through 
subdirectory entries in their parent directories.

Directories are built up from 2 Kb directory
30 blocks, which are allocated as four consecutive sectors 

on the disk and can grow to any size. See e.g. 
directory blocks 552, 554, 556. The file system
attempts to allocate directory blocks in the directory 
band, which is located at o^ near the seek center of the

35 disk. Once the directory band is full, the directory
blocks are allocated wherever space is available.
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Each 2 Kb directory block may contain from one 
to many directory entries. See e.g. entries 558-568. 
A directory entry contains several fields, including a 
field 570 for time and date stamps, a field 572 which

5 contains an Fnode pointer, a usage count field 574 for 
use by disk maintenance programs (which are wwll known), 

a field 576 which contains the length of the file or 
directory name, a field 578 for the name itself, and a 
field 580 which contains B- Tree pointer, as shown in

10 Figure 5E. Each directory entry begins with a word 582 
that cc ntains the length of the entry. This provides 
for a variable amount of flex space at the end of each 
entry, which can be used by special versions of the file 
system and allows the directory block to be traversed

15 very quickly.
The nu^i^ir of entries in a directory block 

varies with the length of names. If the average 
filename length is 13 characters, an average directory 
block will hold approximately 40 entries. The entries

20 in a directory block are sorted by the binary lexical 
order of their name fields. The last entry is a dummy 
record that marks the end of the block.

When a directory gets too large to be stored 
in one block, it increases in size by the addition of 2

2 5 Kb blocks that are. organized as a B- Tree. When
searching for a specific name, the file system traverses 
a directory block unnil it either finds a match or finds 
a name that is lexically greater than the target. In 
the latter case, the file system extracts the B- Tree

30 pointer from the entry. If this pointer points to 
nowhere, the search failed; otherwise, the file system
follows the pointer to the next pointer to the next 
directory block in the tree and continues the search.

Assuming 40 entries per block, a two-level
35 tree of directory blocks can hold 1640 directory entries 

and a three level tree can hold 65,640 entries. In 
other words, a particular file can.be found (or shown
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not to exist) in a typical directory of 65,640 files 
with a maximum of three disk accesses. The actual 
number of disks accesses depends on cache contents and 
the location of the file's name in the directory block

5 B- Tree. This presents a vast improvement over the FAT 
file system where in a worst case, 4,000 sectors would 
have to be read to establish whether a file was present 
in a directory containing the same number of files.

The B- Tree directory structure of the HPFS 
10 has interesting implications beyond its effect on open 

and find operations. A file creation, renaming, or 
deletion may result in a cascade of complex operations, 
as directory blocks are added or freed or names are 
moved from one block to the other to keep the tree

15 balanced. In fact, a rename operation could fail for 
lack of disk space even though the file itself is not 
growing. In order to avoid this problem, the HPFS 
reserves a small pool of free blocks that can be drawn 
from in a directory emergency; a pointer to this pool is

20 preferably stored in the SpareBlock.
File attributes are information about a file

that is maintained by the operating system outside the 
file's overt storage area.

The HPFS of the present invention supports
25 Extended Attributes (EAs) taking the form

I

name=value
9

9 9 9 9
9 999

9 9 9 9

·· · except that the value portion can be either a
30 null-terminated (ASCIIZ) string or binary data. In the

*··.,* preferred practice of the present invention, each file• «
*’** or directory can have a maximum of 64 Kb of EAs attached

. .. to it although this limit may be readily modified.
• o ·

**“, The storage method for EAs can vary. If the
35 EAs associated with a given file or directory are small 

enough, they will be stored in the Fnode. If the total 
size of the EAs is too large, they are stored outside
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the Fnode in sector runs, and a B+ Tree of allocation 
sectors is created to describe the runs. If a single EA 
gets too large, it may be pushed outside the Fnode into 
a B+ Tree of its own.

5 The present invention provides an improvement
to the OS/2 kernel API functions DSQFiFeenfo and 
DosseeFiielnfo that allcw application programs to 
maaipplate extended attrib. .-»£ for files. The present 
invention further provides Wwo new functoons

10 DOSFathhnfo and DDoseePathlnfo which may be used to 
read or write the EAs associated with arbitrary 
pathnames. An application program may either request
the value of a specific EA (supplying a name to be 
matched) or can obtain all of the EAs for the file or

15 directory at once. The support of EAs facilitates the 
use of obbect oriented apppNation programming. 
Information of almost any type can be stored in EAs, 
ranging from the name of the application that owns the 
file, names of dependent files, icons, and executable

20 code.
The HPFS attacks potential bottlenecks in disk 

throughput at muutiple levels. It uses advanced data 
structures, contiguous sector allocation, intelligent 
caching, read-ahead, and deferred writes in order to

2 5 boost perfoimance. First, the HPFS mmtches its data 
structures to the task ait hand: sophisticated data
structures (B- Trees and B+ Trees) for fast random 
access to filenames, directory names, and lists of 
sectors allocated to files oic directories, and simple

30 comppct data structures (bitmaps) for locating chunks of 
free space of the approppiate size. The routines that 
maaippuate these data structures are preferably written 
in assembly language.

The main obbective of the HPFS is to assign
35 consecutive sectors to files whenever possible. The

time required to move the disk's read/write head from 
one track to another far outweighs the other possible
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delays, so the HPFS avoids or minimizes such head 
movements by allocating file space contiguously and by 
keeping control structures such as Fnodes and freespace 
bitmaps near the things they control. Highly contiguous

5 files also help the file system make fewer requests of 
the disk driver for more sectors at a time, allow the 
disk driver to exploit the multisector transfer 
capabiiities of the disk connroller, and reduce the 
numaer of disk commotion interrupts that mmut be

10 serviced.
Keeping files from becoming fragmented in a 

meltitaskiog operating system in which many files are 
being updated concuurently is a feature not found in the 
prior art. One strategy the HPFS uses is to scatter

15 newly created files across the disk in separate bands, 
if possible, so that the sectors allocated to the files 
as they are extended will not be interleaved. Another 
strategy is to preallocate 4Kb of contiguous space to 
the file each time it mmut be extended and give return

20 any excess when the file is closed.
If an application knows the ultimate size of a

new file in advance, it may assist the HPFS by 
specifying an initial file allocation when it creates a 
file. The system then seeachee aal the ffee sppcc

25 bitmaps to find a run of consecutive sectors large 
enough to hold the file. That failing, it searches fcv 
two rounds that are half the size of the file, and so 
on.

The HPFS relies on several different kinds of
3 0 caching to minimize the nu^er of physical disk 

transfers it requests. It caches sectors, as did · the
FAT file system. But unlike the FAT file system, the
HPFS manages very large caches efficiently and adjusts 
sector caching on a per-handle basis to the manner in

3 5 which a file is used. The HPFS also caches pathnames 
and directories, transfoming disk directory entries in
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to an even more compact and efficient in memory 
representation.

Aother technique that the HPFS uses to ■
improve performance is to preread data it believes the

5 program is likely to need. For exampPe, when a file is 
opened, the file system will preread and cache the Fnode 
and the first few sectors of the file's contents. If 
the file is an executable program or the history 
information in the file's Fnode shows that an open

10 operation has typically been followed by an imediate 
seqiunnial read of the entire file, the file system will 
preread and cache much mom of the file's contents.
Wren a program issues relatively small read requests, 
the file system always fetches data from the file in 2Kb

15 chunks and caches the excess, .allowing moot read 
operation?, to be satisfied from the cache.

The HPFS of the present i' vention -elies 
heavily on lazy wri.tes based on OS/2 mullitasking 
cappaiiities (sometimes called deferred writes or write

20 behind) to improve performance. For nxameae, when a
program requests a disk write, the data is placed in the 
cache and the cache buffer is flagged as dirty (that is, 
inconnistent with the state of the data on disk) . When 
the disk becomes idle or the cache becomes saturated

25 with dirty buffers, the file system uses a captive 
thread from a daemon process to write the buffers to 
disk, starting with the oldest data. Captive threads and 
daemon processes are described in a series of texts:
Haatings, et al. "Microsoft OS/2 Programmers Reference",

30 Midrosoft Press, 1989.
In general, lazy writes mean that programs run

faster because their read requests will typically not be 
stalled waating for a write request to corampe^. For 
programs that repeatedly read, moodf/, and write a smmai

3 5 working set of records, it also means that many 
unnecessary or redundant physical disk writes may be 
avoided. Lazy writes have their certain dangers, and
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therefore, the present invention provides that a 
program can defeat them on a per-handle basis by setting 
the write-through flag in the OpenMode parameter for 
DosOPen, or it can commit data to disk on a per-handle

5 basis with the DosBufReset function. Both DosOpen and 
DosBufReset functions are available in current versions 
of OS/2.

The extensive use of lazy writes makes it 
imperative for the HPFS to be able to recover gracefully

10 from write errors under any but the most dire 
circumstances. For example, by the time a write is 
known to have failed, the application has long since 
gone on its way under the illusion that it has safely 
shipped the data into disk storage. The errors may be

15 detected by hardware (such as a "sector not found" error 
returned by the disk adapter), or they may be detected 
by the disk driver in spite of the hardware during a 
read-after-write verification of the data.

The pr:c_ry mechanism for handling write
20 errors is referred to as a hotfix. When an error is 

detected, the file system takes a free block out of a 
reserved hotfix pool, writes the data to that block, and 
updates the hotfix map. (The hotfix map is simply a 
series of pairs of doublewords, with each pair

25 containing the number of a bad sector associated with 
the number of its hotfix replacement.) A copy of the 
hotfix map is then written to the SpareBlock, and a 
warning message is displayed to let the user know that 
there is a problem with the disk device.

3 0 Each time the file system requests a sector
read or write from the disk driver, it scans the hotfix 
map and replaces any bad sector numbers with the 
corresponding good sector holding the actual data.

One of CHKDSK's duties is to empty the hotfix
35 map. For each replacement block on the hotfix map, it 

allocates a new sector that is in a favorable location 
for the file that owns the data, moves the data from the
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hotfix block to the newly allocated sector, and updates 
the file's allocation information (which may involve 
rebalancing allocation trees and other elaborate 
operations). It then adds the bad sector to the bad

5 block list, releases the replacement sector back to the 
hotfix pool, deletes the hotfix entry from the hotfix 
map, and writes the updated hotfix map to the 
SpareBlock.

The HPFS maintains a Dirty FS flag in the 
10 SpareBlock of each HPFS volume. The flag is cleared 

when all files on the volume have been closed and all 
dirty buffers in the cache have been written out or, in 
the case of the boot volume, when Shutdown has been
selected and has completed its work.

15 During the OS/2 boot sequence, the file system
inspects the DirtyFS flag on each HPFS volume and, if 
the flag is set, will not allow further access to that 
volume until CHKDSK has been run. If the DirtyFS flag 
is set on the boot volume, the system will run CHKDSK

20 automatically.
In the event of a truly major catastrophe, 

such as loss of the SuperBlock or the root directory, 
the HPFS is designed to give data recovery the best 
possible chance of success. Nearly every type of

25 crucial file object, including Fnodes, allocations 
sectors, and directory blocks, is doubly linked to both 
its parent and its children and contains a unique 32-bit 
signature. Fnodes also contain the initial portion of 
the name of their file or directory. Consequently,

30 SHODS can rebuild an entire volume by methodically 
scanning the disk for Fnodes, allocations sectors, and 
directory blocks, using them to reconstruct the files 
and directories and finally regenerating the freespace 
bitmaps.

35 As mentioned above, the present invention
employs B+ trees and B- trees (binary trees) for 
logically ordering files and directories. Binary trees
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are a technique for imposing a logical ordering on a 
collection of data items by means of pointers, without 
regard to the physical order of the data.

Referring now to Figures 5F, in a simple 
5 binary tree, each node contains some data, including a 

key value that determines the node's logical position in 
the tree, as ww'l as pointers to the node's left and 
right subtrees. The node that begins the tree is known 
as the root; the nodes that sit at the ends of the

10 tree's branches are sometime called the leaves.
To find a particular piece of data, the binary 

tree is traversed from the root. At each node, the 
desired key is compared with h'e node's key ; if -hleey 
don't match, one branch of the node's sibtteee or another

15 is selected based on whether h'e desread kyy is less 
than or grater than the node's key. This process 
continues until a match is found or an empty subtree is 
encountered as shewn in Figure 5F.

Such simple binary trees, although easy to
20 understand and implement, have disadvantages in 

practice. If keys are not well distributed or are added 
to the tree in a non-random fashion, the tree can become 
quite asymmetric, leading to wide variations in tree 
traversal time.

25 In order to make access times uniform, many
programmers prefer a particular type of balanced tree 
known as a B- Tree as shown in Figure 5. The impootant 
points about a B- Tree are that the data is stored in 
all nodes, more than one data item might be stored in a

3 0- node, and all of the branches of the tree are of 
identical length.

The worrt-case behavior of a B- Tree is 
predictable and much better than that of a simple binary 
tree, but the maintenance of a B- Tree is

35 correspondingly more comppex. Adding a new data item,
changing a key value, or deleting a data item may result 
in the he splitting or merging of a node, which in turn
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forces a cascade of other operations on the tree to 
rebalance it.

As shown in Figure 5G, a B+ Tree is a 
specialized form of B- Tree that has two types of nodes: 
internal, which only point to other nodes, and external, 
which contain the actual data.

The advantage of a B+ Tree over a B- Tree is 
that the internal nodes of the B+ Tree can hold many 
more decision values than the intermeeiate-level nodes 
of a B- Tree, so the fan out of the tree is faster and 
the average length of a branch is shorter. This 
comppenates for the fact that a B+ Tree branch must be 
followed to its end to find the necessary data, whereas 
in a B- Tree the data may be discovered at an 
intermediate node or even at the root.

The present invention comppises an improvement 
to the OS/2 operating system and may be implemented with 
many of the utilities and subroutines available in 
current versions of OS/2. Whle primarily intended for
use with the OS/2 operating system, the principles of 
the present invention may be applied to virtually any 
compiler operating system. With the exception of the 
new utilities and subroutines described herein, all 
other utilities and subroutines are currently available 
and well known. For a detailed description of the OS/2
operating system refer to the OS/2 Programme's 
Reference texts described above. Volume Managemmnt in
the improved OS/2 . operating system of the present

responsible for the same duties it 
previous versions of OS/2 such as 

the

is 
in 
when is inserted in 

has been removed,
the wrong volume

drive, detecting when a volume 
generating new information on new media that has been 
placed in the drive via the Volume Parammter Block 
(VPB), commmnicaaing with the appropriate device
drivers, providing the system with device information 
needed to access new inserted media, interfacing with
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the Buffer and CDS mechanisms, and informing the system 
£ changes to a specific volume.

In previous versions of OS/2, there was only 
one file system. The present invention provides for

5 multiple file systems in a unified environment. The 
volume manager determines which file system should have 
access to a particular volume, provides mechanisms that 
will allow file system drivers (FSDs) to manage their 
resources for a particular volume, and provides the same

10 support for all FSDs provided in t*e past for managing 
volumes. The present invention relies on existing well- 
known OS/2 calls as well as several new functions 
described herein. A complete description of the 
installable file system of the present invention is set

15 forth in Appendix I which is attached hereto in the form 
of microfiche and is ' eein incorporated by reference.

The p^es« nt invention contemplates the use of 
MOUNT and JNMOUNT processes to facilitate the 
identificati ,n and loading of the correct file system

20 driver for individual volumes.
The MOUNT Process gets initiated by several 

different events:
• · ··I ■• · · ·■ · · · 25

30
• · β · • · · ·

• · · ·• · ·• · ·

1. The first access to a volume.
2. Whenever the volume in a drive becomes 

uncertain. (This usually means the user 
put a new medium in the drive.)

3 Whenever access to a volume that is not 
in the drive is requested.

• · ·
• · · β• · · ·• · • · · ·

• · ·• · ·β · · ·
• ·

Input to the MOUNT process is a pointer to a 
drive parameter block (DPB) which is used to do I/O to

35 the device driver and to store the handle to the VPB for 
the volume currently believed to be in the drive. A 
mount operation updates this. A local VPB is allocated 
on a stack and initialized with the DPB pointer.

Referring now to Figure 6, the MOUNT process
40 600 begins by reading logical sector 0 of the media as
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indicated by item 602. Any errors encountered from the 
device driver are ignored because it is possible that 
different types of media (i.e Optical Disk or CD-ROM) 
may have track 0 unreadable. Before reading logical

5 sector 0 the temporary mount buffer is initialized to 
zeros. The Volume label text field is initialized to 
"UNLABELED". Sector 0 is checked to determine whether 
the format is recognized by comparing signature byte for 
a special value (41). If the format is not recognized,

10 the information pertinent to the VPB is filled in on the 
stack (i.e 32 Bit Volume Serial Number).

A BUILDBPB call is then issued by item 604 to 
the device driver specified in the DPB. BUILDBPB is a 
procedure exported by a device drivers. A detailed

15 description of the BUILDBPB procedure is set forth in 
Appendix I. BUILDBPB is called to learn the physical 
parameters of the device (bytes per sector, sectors per 
track, and the like.) The device driver is passed a 
pointer to the buffer that contains information it can

20 use to determine the physical parameters of the volume. 
For most drivers this: is sector 0, for some very old 
ones it is the first sector of the FA'X. If the device 
is not able to interpret the data read from Sector 0 
(for example, the floppy in question is not FAT, so the

25 FAT ID byte is meaningless) the device returns a minimal 
BPB, adequate to allow’ the kernel and FSDs to do 
necessary I/O to completely identify the volume.

The relevant fields from the previously 
created BPB are copied into the Local VPB on the stack

30 (i/e Sectors/track, NumberofHeads, Total Sectors, Sector 
Size). A new /PB is allocated and information from· the 
Local VPB is copied into it. The present invention then 
enters loop 606 to poll each FSD by calling the FS_MOUNT 
(flag=0) entry point with the handle of newly created

35 VPB, a pointer to logical sector 0, and pointers to VPB 
file system independent and dependent areas of the VPB 
as indicated by item 608. The FSD may call FSH_DoVolIO
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to read other sectors from the volume (It must allocate 
its own buffer) . If the FSD returns
ERROR_UNCERTAIN_MSDIA, the error is returned and the 
process is restarted as indicated by decision 610. If

5 the FSD supports boot sectors, it may check the file 
system name field in the boot sector to determine 
whhther it recognizes it. If the FSD does not support 
boot sectors I/O to the device is perfoimed to 
determine if the FSD recognizes the volume. Once an FSD

10 has recognized the volume it updates the relevant fields 
in the VPB file system independent and dependent areas 
as indicated by item 612. The VPB file system
independent and dependent areas are discussed in more 
detail in conjunction with Figure 7. At this time the

15 FSD issues a FS HHiper (FSH) function to determine 
whhther the new volume is the same as any of the other 
volumes that · \e present invention manages. This FS 
Hiper returns pointers to the file system independent 
and dependent areas. The FSD then copies information

20 from the newly created VPB to old VPB as indicated by 
item 614. The newly created VPB is destroyed after the 
MOUNT call. The FSD then perfoims any cleanup work on 
the old VPB such as invalidating any buffers since the 
volume may have been removed from the drive.

2 5 Once an FSD has recognized the volume, the
present invention eliminates the new VPB if a match is 
found in the list. Otherwise, the VPB is linked into a
list of mounted FSDs. If no FSDs are recognized, the
VPB is freed and the FAT file system is mounted as

30 indicated by decision 614 and item 616.
When a new volume is inserted into a drive and

the old volume has no more kernel references to the old 
volume the present invention issues a FS_MOUNT (flag=2) 
to the FSD so that resources allocated to that volume

35 may be de-allocated.
When the present invention detects that a

newly inserted volume is different than the last volume
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in the drive a FS_MOUNT (flag = 1) call is issued to 
the FSD so that any cleanup type work such as buffer 
invalidation on the removed volume may be performed. If 
there are no more kernel references to the volume, a

5 FS_MOUNT (flag = 2, UNMOUNT) will follow. If the newly 
inserted volume is the same as the last seen volume in 
the drive, this call is not issued.

The present invention contemplates the use of 
an efficient mechanism to utilize existing kernel

10 resources for functions required by an FSD.
Sppcifically, if an FSD requires a function existing 
within the kernel, the FSD issues a file system helper 
(FSH) call which invokes the file system helper. The 
called FSH then returns the requested information. A

15 brief summary of file system helpers is set forth below. 
Wile the summary set forth below lists several 
impprtant file system helpers, it is conteaplated that 
additional file system helpers wi.1 be provided as 
required. File system helpers are discussed in detail

20 in Appendix I.

File System H .lpers:
FSH_GETVOLPARM - On many FS calls, the handle 

to the VPB is passed to the FSD and it is often
25 necessary for the FSD to access the file system 

independent and dependent areas of the VPB. This helper 
provides that service.

FSH_DOVOLIO - Wien an FSD needs to perform I/O 
to a specified volume it uses this helper to insure that

30 the requested volume is indeed in the drive, to call the 
appropriate device driver and to handle, hard errors. 
This helper may be used at all times within the FSD. 
When called within the scope of a FS_MOUNT call, it 
applies to the volume in the drive. Howwvvr, since

3 5 volume recognition is not commute until the FSD returns 
to the FS_MOUNT call, the FSD mmut take care when an 
ERROR_UNCERTAIN_MEDIA is returned. This indicates that
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the media has gone uncertain while trying to identify 
the media in the drive. This may indicate that the 
volume that the FSD was trying to recognize was removed. 
In this case, the FSD releases ar ’ resources attached to

5 the hVPB passed in the FS_MOUNT call and
ERROR_UNCERTAIN_MEDIA is returned to the FS_MOUNT call. 
This directs the volume tracking logic to restart the 
mount process.

FSH_DUPLICATEVPB - During a FS_MOUNT call the 
10 input VPB may be the same volume as one of the other 

volumes being managed. It is the responsibility of the 
FSD generate up-to-date information on the new volume 
and copy that information to the older duplicate VPB.
This helper determines if an older duplicate VPB exists ■ 

15 and if it does, pointers to the file system independent
and dependent areas of the older duplicate VPB will be 
returned so that these areas can be updated by the FSD. 
The FSD then performs any cleanup work on the old volume 
since the volume may have been removed.

20 As mentioned above, the present invention
contemplates the use of pre-existing OS/2 resources 
whenever possible. The listing below is a summary of 
the hierarchy of functions invoked during the operation 
of the present invention.

25

&

1 DoVolIO
1.1 WhatVolume
1.1.1 ProbeChange
1.1.2 ResetMedia
1.1.3 GenhVPB
1.1.3.1 LockVBuf
1.1.3.2 ReadBoot
1.1.3.3 BuildBPB
1.1.3.4 FSMountVolume
1.1.3.4.1 Bmp_Get
1.1.3.4.2 VPBCopy
1.1.3.4.3 VPBLink
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1.1.3.4.4
1.1.3.4.5
1.1.3.5
1.1.3.6 

5 1.1.3.7
1.1.3.8
1.1.3.9
1.1.3.10
1.1.3.11 

10 1.1.3.12
1.1.3.13
1.1.3.14
1.1.3.15 
1.1.4

15 1.1.5
1.1.5.1
1.1.6
1.1.6.1 
1.1.6.2

20 1.1.6.3

VPBFind
VPBFree

SetVPB
FindVID
DiskIO
CRC
VPBFIND
Bmp_Get
VPBCopy
VPBLink
UnlockVBuf
BufInvalidate (Redetermine Media) 
FlushBuf (Redetermine Media)

IncVPBRef
DecVPBRef

VPBFree
ResetCurrency 

NextCDS 
PointComp 
BufInvalidate

Table 1.

The present invention is invoked whenever
25 media becomes uncertain or whenever media is first 

accessed. The volume management function of the present 
invention is represented by line 1. The initial process 
is to determine what volume has been presented to the 
system as indicated by line 1.1. In line 1.1.1,

30 ProbeChange is called to access the device driver to 
determine if the device driver detected a change in 
media. If a change in media was detected, Resettfedia is 
invoked in line 1.1.2 to instruct the device driver to 
allow I/O to the media. GenhVPB is then invoked in line

35 1.1.3 to generate a volume parameter block. This 
process begins with line 1.1.3.1 where LockVBuf is 
called to clear and serialize a buffer in the operating
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system kernel. In line 1.1.3.2, the data in the media 
boot sector is read into the operating system buffer. 
The system proceeds to line 1.1.3.3 whhrein BuildBPB is 
invoked to call the disk driver and build a boot

5 parameter block. FS_Moont is then invoked in line
1.1.3.4. The first step in FS_Moont invokes Bmp_Get in 
line 1.1.3.4.1 which is a memory management utility in 
the kernel which is called to set-up a buffer for the 
BPB. In line 1.1.3.4, when FSMofιntVolupe is called, it

10 iterates through the list of FSDs, calling each FSDzs 
FS_Moont procedure until one returns success or the end 
of the list is reached. If an FSD returns success, in 
line 1.1.3.4.2, VPBCopy is called to create a temporary 
buffer for a copy of the BPB. VPBLink is then called in

15 line 1.1.3.4.3 to link the VPB into a chain and set-up 
the BPB to point to the next VPB in the chain and to 
initialize the current VPB to the beginning of the list. 
VPBFind is invoked in line 1.1.3.4.4 to examine the 
chain of VPBs to find a VPB which possesses the same

20 volume identifier as the VPB being processed. If a 
duppicate VPB idennifier is found, VPBBree is called in 
line 1.1.3.4.5 to free the VPB under examination from 
the BPB if a duppicate VPB is found in the list of VPBs. 
Once FSMoontVolupe is cσmprete, SetVPB is invoked in

2 5 line 1.1.3.5 which sets up the approppiate fields in the
VPB. In line 1.1.3.6, FindVID is called to find the 
volume identifier. DiskIO is invoked in line 1.1.3.7 if 
no boot block is found in sector 0 of the mmdia to 
locate the BPB for the volume. If no FSDzs FS_Mount

30 routine returned· success, then inline code which is 
logically equivalent to the FS_Moont procedure for , the 
(resident) FAT file system is called. In line 1.1.3.8 
CRC is called to checksum the first directory of old FAT 
volumes, to generate a unique volume serial ΜώίβΓ for

3 5 volume that do not have a serial number in their boot
sectors. The functions listed in lines 1.1.3.9 - 
1.1.3.13 are then invoked to generate a raw volume
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identtfier and free the volume identifier buffer. In 
line 1.1.2.14, Buffnvvaidate is invoked to invalidate 
all data in the buffer if the media has changed since 
the process began. If so, FlushBuf is called in line

5 1.1.3.15 to flush the buffers for the new meeda.
If a preexisting VPB for the volume was not

found, IncVPBRef in line 1.1.4 is invoked to increment a 
reference counter for the current VPB which is used to 
record whhther the volume of interest is still open to

10 the operating system kernel. In line 1.1.5, DecVPBRef
is invoked to decrement the reference counter for a 
previous VPB. If the reference counter is decremented 
to zero, VPBBree is invoked in line 1.1.5.1 to free the 
VPB. Resetcurrency is called in line 1.1.6 to mark

15 position data in current directory structures as 
invalid. NextCDS (1.1.6.1) and PointComp (1.1.6.2) are
internal routines used to enummrate current directory 
structures (CDSs). In line 1.1.6.3 Buffnnaaidate is
called to remove (now stale) VPB references from a file

20 system buffer pool.
As mentioned above, a VPB is used by the 

system to store information about a particular volume 
that is in use in the system. A volume is defined as a 
medium in a block device and the information on the

25 medium differentiates it from every other volume.
VPBs are kept in a segment as BMP. Therefore, 

the system needs only track the records that are in use, 
and takes manages the free list.

Every time a new volume is encountered, i.e a 
30 VPB buult for a volume does not m^ttch any of the VPBs 

already in the system, a new entry is allocated in the 
BMP managed segment and is filled in with the relevant 
data from the medium. Every time the system is finished 
with a VPB, i.e. its refcount goes to zero, the entry in

3 5 the BMP managed segment is freed, BMP tracks this freed 
storage for reuse. The structures jsed by the functions 
of Table I are set forth below.
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A VPB is divided into three parts:

1. the kernel private part, used to keep 
5 information the kernel needs to manage the VPB

(reference counts, for example). This is private to the 
kernel, meaning that FSDs never access or modify it.

2. the file system independent part, used by all 
10 file systems and independent of any particular file

system. This is passed to an installable file system 
(IFS) for certain file system (FS) calls, and

3. a part that is specific to the file system
15 that is using the VPB. This is set out as a "work area" 

that the file system can use as required. This is 
passed to the IFS for certain FS calls. The layout of 
the VPB is shown in Figure 7.

The following structure defines the file
2 0 system independent part of the VPB. This structure is 

used by all file systems irrespective of the type of 
file system.

25

» · ·• · ·o · · · 30
• · · ·

vpbfsi
vpi_ID
vpi_pDPB
vpi_cbSector
vpijotsec
vpi_trksec
vpinhead
vpi text
vpbfsi ENDS

STRUC
DD ? ; 32 bit unique ID of file
DD ? ; Drive volume is in
DW ? ; Size of physical sector in bytes
DD ? ; Total number of sectors on meoium
DW ? ; Sectors per track on medium
DW ? ; Number of heads in device
DB VFBTEXTLEN DUP (?) ; printable ID for users

The following structure defines the file system dependent part of the VPB. 

3 5 This structure is used by file systems as they see fit.

vpbfsd STRUC
vpd work DB VPDWORKAREASIZE DUP (?) 
vpbfsd ENDS
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The following structure defines the structure of the volume parameter block

(VPB).

vpb STRUC
Fields used by kernel for all file systems
vpb_flink DW ? ; handle of forward link
vpb_blink DW ? ; handle of back link
vpb IDsector DD ? ; sector number of ID
vpb_ref_count DW ? ; count of objects that point to VPB
vpb search count DW ? ; count of searches that point to VPB
vpb_first_access DB ? ; This is initialized to -1 to force a media
vpb^signature DW ? ; Signature which specifies VPB validity
vpb_flags DB ? ; flags
vpb_FSC DD ? ; Pointer to the file system control block (FSC).

15 The following fields are used for file system dependent work.

vpb_fsd DB SIZE vpbfsd DUP (?)

The following fields are used for file system independent work.

vpb fsi DB SIZE vpbfsi DUP (?)
vpb ENDS

The following structure is used by FSH_GETVOLPARM - which is used to get VPB data from 

2 5 VPB handle.

• · ee · · ENTRY push word hVPB (1 word)• · · · push dword ptr to file system ind. (2 word)
push dword ptr to file system dep. (2 word)

30 call FSHGETVOLPARM

EXIT (ax) = return code 

0 - success

3 5 The following structure is used by FSHDOVOLIO - which is used for volume-based sector- 

oriented transfers.

ENTRY

40

push
push
push
puch
push
call

word Operation
word hVPB
dword ptr to user transfer area 
dword ptr to sector count 
dword starting sector number 
FSHDOVOLIO

(1 word) 
(1 word) 
(2 word) 
(2 word) 
(2 word)

4 5 EXIT (ax) = return code

0 - success
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The following structure Is used by FSH_DUPUCATEVPB - which is used to get VPB data to a 

duplicate (old) VPB.

5 ENTRY push word hVPB
push dword ptr to fee syseem irxJ.
push (Mod pH or file syseem dep.
call FSHGETVOLPARM

(1 word1 
(2 word) 
(2 word)

10 EXIT (ax) = return code 

0 - success

RedeteroineMedia has a special set of entry 
parameters, as shown, below.

15
ENTRY (DS;SI) point to dpb

EXIT Carry clear = >
(DS:SI).hVPB is filled in with the ‘correct* volume

2 0 Carry Set = >
(AX) = I/O packet status; operation was failed

USES AX, BX, DX, Dl, ES, Rags

25
The following calls are used for vol^i^rae 

management intraccomponent interfaces.

GenhVPB is used to determine the internal VPB 
30 in a particular drive. Any errors returned are sent to

the user.

• · · ·
• · · ·• · 35

Inputs;
locked.

Outputs;

ds;si point to DPB of interest. It and whatever volume was in it last are

• · ·• · ·• · · ·

Carry clear = > ax is handle to VPB for drive 
Carry set = > operation generated an error 
zero clear = > operation was failed 
zero set = > nested uncertain media occurred

40 ;
All registers may be modified

BuildBPB is called to generate a valid BPB for 
an old disk; one that does not have a recognized boot

45 sector. The new^ir disks have a KNOWN and VALID BPB in
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the boot sector. The buffer to the device driver is 
part of the BuildBPB call.

Inputs; ds;si point to DPB of interest
5 pVPBBuf is locked

Outputs; carry clear = >
ds;si points to a BPB 
carry set =>
(AX) = status word from device

10 zero set = > nested uncertain media error
zero reset = > operation was failed

All registers modified all except BP

15 FSMountVolume checks to determine whether an
IFS Driver recognizes the Volume of interest.

• · · ·• · ·• · ·• · ··

FSMountVolume Loops through the FSD chain 
calling each FS Driver FS_Mount entry point to determine

20 whether the IFS recognizes the volume of interest. The 
loop terminates when the first IFS recognizes the volume 
or when the loop counter for the number of FS Drivers 
installed in the system decrements to 0.

• e · 
e v · ·

25 Inputs;

Outputs;

30

ds; bx point to pVPBBuf boot sector
di offset of LocaiVPB on Stack
di = offset to FSC If an IFS recognized the volume, 
di = -1 If no IFS driver recognized the volume 
ax = vpb handle

Registers modified; ax.bp,bx,di,es,si,ds

• · ·• · e
• e · ·

VPBFree removes the VPB from the link list and 
Frees its block from the segment.

ENTRY (BP) = handle to VPB
EXIT VPB unlinked and Freed

USES bx,bp,cx,di,ds,es

VPBLink inserts the new VPB at the beginning 
of the list and adjusts the forward and backlink fields 
of new VPB and the old first VPB.

ENTRY ES;DI = New VPB
EXIT VPB Linked into list
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USES DS,SI

VPBFind scans the internal list looking for a 
5 VPB with the same Vol. ID as the input VPB.

ENTRY DS;SI = Pointer to input VPB Vol. ID
EXIT AX = hVPB if found

AX = 0 if not found
10

USES AX,BX,CX,DI,DS,ES

ENTRY

EXIT 

20 USES

wrong

VPBCopy copies a VPB from the local area to 
15 the BMP managed area and stamps VPB as valid.

SI = Offset of LocalVPB on Stack 
ES;DI-> New VPB 
None

AX.CX.DS.SI

Volume managemeet, i.e., detecting when the 
volume is mounted and noffying the operator to

take corrective action, is handled directly through the 
25 operating system kernel and the appropriate device 

driver. According to the principles of the present
invention, each file system driver (FSD) generates a 
volume label and 32-bbt volume serial number for each 
volume used with the system. Preferably, these are

' 30 stored in a reserved location in logical sector zero 
when a volume is formatted. No · particular format is
required to store this information. The operating system 
kernel calls the FSD to perfora operations that might 
involve it. The FSD updates the volume parammter block 

35 (VPB) whenever the volume label or serial number is 
changed.

40

When the FSD passes an I/O request to an FS 
helper routine the device driver passes the 32-bit 
volume serial nuimier and the volume label (via the 
VPB) . When the I/O is performed on a volume, The 
operating system kernel compares the requested volume
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serial nuirt>er with the current volume serial numjer it 
maintains for the device. This is an in-storage test 
(no I/O required) perforaed by checking the Drive 
Parameter Block's (DPB) VPB of volume mounted in the

5 drive. If unequal, The operating system kernel signals 
the critical error hannier to ppommt tth user to 
insert the volume having the serial nm^er and label
specified.

When a media change is detected a drive, or 
10 the first time a drive is accessed on behalf of an 

application program interface (API) function call, the
present invention determines the FSD (file system
driver) that will be responsible for managing I/O to
that volume. The present invention then allocates a

15 VPB (volume parameter block) and poHs the installed 
FSDs an FSD indicates that it does recognize the
meeia. The FSDs are polled as described above.

The FAT FSD is the last in the list of FSDs 
and, by recognizing all meeda, will act as the default

20 FSD when no other FSD recognition takes place.
According to the principles of the present

invention, there are two classes of file system drivers:

1. an FSD which uses a block device driver 
25 to do I/O to a local or remote (virtual disk) device.

(This is referred to as a local file system) , and

2. an FSD which accesses a remote system without 
a block device driver This is called a remote file

30 system.

The connection between a drive letter and 
a remote file system is achieved through a
programmaaic interface. The DosFSAAtach system call is

35 used to create a binding between an object in the system 
name space (e.g. A drive) and an FSD.
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The connection between a pseudOfcCearater 
device and a remote file system is also achieved 
through the DooFsAAtcce interface. The Dos'TyAtcce 
interfaces corappisey the DooFsA Attach and DofQFsSAtace

5 calls which are described in detail in Appendix I.
Wen a local volume is first referenced, the 

present invention snq^leOialts asks each local FSD in 
the FSD chain to accept: the media, via a call to each 
FSD's FS_MOUNT entry point. If no FSD accepts the media

10 then it is assigned to the defai^t FAT file system. Any 
further attempt made to access an unrecognized media 
other than by FORMAT, results in an
'INVALID_MEDIA_FORMAT' error message.

Once a volume has been recognized, the
15 rnlctlooeeil between drive, FSD, volume serial numer, 

and volume label is stored. The volume serial numaer 
and label are stored in the volume param^^<^^ block, 
(VPB). The VPB is maantained by the operating system for 
open files (file-handle based I/O), searches, and

20 buffer references.
Subsequent requests for a removed volume 

require polling the installed FSDs for volume 
recognition by calling FS.MOUNT. The volume serial 
number and volume label of the VPB returned by the

2 5 recognizing FSD and the existing VPB are compared. If
the test succeeds, the FSD is .given access to the 
volume. If the test fails, the operating system signals 
the critical error handler to prompt the user for the 
correct volume.

3 0 The connection between media and VPB is saved
mnil all open files on the volume are closed, search 
references and cache buffer references are removed. 
Only volume changes cause a re-determination of the 
media at the time of next access.

35 Access to an operating system partition on a
bootable, logically media is through the
full operating system function set such as the function I
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set available with the OS/2 operating system. a
detailed description of disk partitioning design is 
available in the OS/2 Programme's Reference texts
described above.

5 The present invention provides the
DosQFFsAtach function to identify remote devices which 
comιluueictl with the operating system through a network. 
The purpose of DosQFFsAtach is to query information 
about an attached remote file system, a local file

10 system, about a character device, or about pseudo
character device name attached to a local or remote FSD.

The sequence for calling DDsQFFsAtach is as
follows:

15

EXTRN DosQFsAttach:FAR

PUSH ASCIIZ 
PUSH WORD

2 0 PUSH WORD 
PUSH OTHER 
PUSH WORD 
PUSH DWORD 
CALL DosOFsAttach

25

DeviceName
Ordinal
FSAInfoLevel
DataBuffer
DataBufferLen
0

■ · ft a

; Device name or'd:'
; Ordinal of entry in name list 
; Type o! attached FSD data required 
; Returned data buffer 
; Buffer length
; Reserved (must be zero)

Where:

DeviceName points to the drive letter followed by a colon, or points to a 

character or pseudo-character device name, or is ignored for some values of FSAInfoLevel. 

If DeviceName is a drive, it is an ASCIIZ string having the form of drive letter followed by a

3 0 colon. If DeviceName is a character or pseudo-character device name, its format is that of an 

ASCIIZ string in the format of a filename in a subdirectory called which is preferably 

designated \DEV\.

Ordinal is an index into the list of character or pseudo-character devices, or 

3 5 the set of drives. Ordinal always starts at 1. The Ordinal position of an item in a list has no 

significance, Ordinal is used strictly to step through the list. The mapping from Ordinal to

item is volatile, and may change from one call to DosQFsAttach to the next.

FSAInfoLevel is the level of information required, and determines which item

4 0 the data in DataBuffer refers to.
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Level 0x0001 returns data for the specific drive or device name referred to by 
DeviceName. The Ordinal field is ignored.

5 Level 0x0002 returns data for the entry in the list of character or pseudo
character devices selected by Ordinal. The DeviceName field Is ignored.

Level 0x0003 returns data for the entry in the list of drives selected by 
Ordinal. The DeviceName field is ignored.

10

DataBuffer is the return information buffer, it is in the following format:

struct {

15
unsigned short iType; 
unsigned short cbName;

20

unsigned char szName[]; 
unsigned short cbFSDName; 
unsigned char szFSDNameO; 
unsigned short cbFSAData; 
unsigned char rgFSAData(];

}.
• · ·

• · · ·
• · ·
• · ·

iType type of item
• · · ·• · 2 5 1 = Resident character device

• · · · 2 = Pseudo-character device• · ·• · 3 = Local drive
• · ·• · ·• · · ·

4 = Remote drive attached to FSD

3 0 cbName Length of item name, not counting null.

•
szName Item name, ASCIIZ string.
cbFSDName Length of FSD name, not counting null.• · · ·• · · » szFSDName Name of FSD item is attached to, ASCIIZ string.

• · 4 · cbFSAData Length of FSD Attach data returned by FSD.
• · · 3 5 rgFSAData FSD Attach data returned by FSF

e e e
e e e

··· · szFSDName is the FSD name exported by the FSD, which is not necessarily
• ·
• · · · the same as the FSD name in the boot sector.

e e e

e ·

4 0 For local character devices (Type = 1). cbFSDName = 0 and szFSDName

will contain only a terminating NULL byte, and cbFSAData = 0.

For local drives (iType = S), szFSDName will contain the name of the FSD 

attached to the drive at the time of the call. This information changes dynamically. If the

4 5 drive is attached to the operating system kernel's resident file system, szFSDName will 

contain "FAT" or "UNKNOWN*. Since the resident file system gets attached to any disk that 

other FSDs refuse to MOUNT, it is possible to have a disk that does not contain a 

recognizable file system, but yet gets attached to the resident file system. In this case, it is
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possible to detect the difference, and this information helps prog, a ms in not destroying data 

on a disk that was not properly recognized.

DataBufferLen is the byte length of the return buffer. Upon return, it is the 

5 length of the data returned in DataBuffer by the FSD.

Returns: IF ERROR (AX not = 0)

e · e e 
• e e

e · *

e · ·

e ·

AX = Error Code:
10

ERROR_INVAUD_DRIVE - the drive specified is invalid
ERROR_BUFFER_OVERFLOW - the specified buffer is too short for the

returned data.
ERROR_NO_MORE_ITEMS - the Ordinal specified refers to an item not in

15 the list.
ERROR_INVAUD_LEVEL - invalid info level

Information about all block devices and all 
character and pseudo-character devices is returned by

20 DosQFsAttach. The information returned by this call 
is highly volatile.

Preferably, calling programs should be aware 
that the returned information may have already changed 
by the time it's returned to them. The information

2 5 returned for disks that are attached to the kernel's 
resident file system can be used to determine if the 
kernel definitely recognized the disk as one with its 
file system on it, or if the kernel just attached its 
file system to it because no other FSDs mounted the

30 disk.
The set of error codes for errors general to 

all FSDs is OxEEOO - OxEEFF. The following errors have 
been defined although others may be added as needed:

3 5 ERROR_VOLUME_NOT_MOUNTED = OxEEOO - The FSD cfid not

recognize the volume.

The set of error codes which are defined by each FSD are OxEFOO - OxFEFF.

40 Disk media and file system layout are
described by the following structures. The data which
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are provided to the file system may depend on the level 
of file system support provided by the device driver 
attached to the block device. These structures are 
relevant only for local file systems.

5

10

15

/* file system independent ■· volume params */ 
struct vpfsi {

unsigned long vpi_vid; 
unsigned long vpi hDEV; 
unsigned short vpFbsZe; 
unsigned long vpi totsec; 
unsigned short vpijrksec; 
unsigned short vpFnhead; 
charvpi text[12];

}; /* vpfsi'/

/* 32 bit volume ID */
/* handle to device driver */ /* sector size in bytes ·/
/* total number of sectors */ 
/* sectors / track */
/* number of heads */
/* asciiz volume name */

• ·• ·

/* file system dependent - volume params */ 
struct vpfsd {

char vpd work[36]; /*wtokar<M*/ 
20 }; /* vpfsd */

As mmntioned above, the FS_M0UNT function is 
called to mount and unmount volumes and its purpose is 
to examine volumes to determine whhther an FSD it

25 recognizes the file system format. The sequence for
calling FS-Mount is as follows:

int far pascal FS_MOUNT (flag, pvpfsi, pvpfsd, hVPB, pBoot) 
unsigned short flag;

3 0 struct vpfsi far * pvpfsi;
struct vpfsd far" pvpfsd; 
unsigned short hVPB; 
char far * pBoot;

3 5 Where:

flag indicates operation requested.

flag = 0 indicates that the FSD is requested to mount or accept a

volume.

40
flag = 1 indicates that the FSD is being advised that the specified

volume lias been removed.
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flag = 2 indicates that the FSD Is requested to release all internal 

storage assigned to that volume as It has been removed from its drivo and the last kernel- 

managed reference to that volume has been removed.

5 flag = 3 indicates that the FSD is requested to accept the volume

regardless of recognition In preparation for formatting for use with the FSD.

All other values are reserved. The value passed to the FSD will be

valid.

10
pvpfsi - A pointer to file-system-independent portion of VPB. If the media 

contains an operating system-recognizable boot sector, then the vpi_vid field contains the 

32-bit identifier for that volume. If the media does not contain such a boot sector, the FSD 

generates a unique label lor the media and places it into the vpl_vid field.
• · · · Ί K

• 9 9 15• · ·
pvpfsd - pointer to file-system-dependent portion of VPB. The FSD may 

·*.**. store information as necessary Into this area
• · e
• · 9

9 9 9 9

hVPB - handle to volume.

20
,.···· pBoot - pointer to sector 0 read from the media. This pointer is ONLY valid

when flag = = 0. The buffer the pointer refers to MUST NOT BE MODIFIED. The pointer is 
always valid and does not need to ue verified when flag = = 0; if a read error occurred, the

,·"· buffer will contain zeroes.
9 9 9 9 • 2 5

The FSD examines the volume presented and
,L*· determines whhther it recognizes the file system. If
;··*: so, it · returns zero after having filled in approppiate

parts of vpfsi and vpfsd. The vpi_vid and vpijtext
30 fields are filled in by the FSD. If the FSD has an

operating system format boot sector, it convvrts · the 
label f too the temed i nto a scsiz f our. The vpi-hDev
field is filled in by the operating system. If the 
volume is unrecognized, the driver returns non-zero.

The vpijtext and vpi-vid are updated by the
FSD each time these values change.

35
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The contents of the vpfsd are as follows:

FLAG = 0 
5

The FSD issues an FSD_FINDDUPHVPB to determine 
whhther a dupliiate VPB exists. If one exists the VPB 
fs dependent area of the new VPB is invalid and the new 
VPB is unmounted after the FSD returns from the FS_MOUNT

10 call. The FSD updates the fs dependent area of the old 
duplicatl VPB.

• · ··
• · · ·• · ·• · ·

• · · • ·

If no duppicate VPB exists the FSD initializes 
the fs dependent area.

15
FLAG = 1

VPB fs dependent part is same as when FSD last modified it.

2 0 FLAG = 2

VPB fs dependent part is same as when FSD last modified it.

After mmdia the recognition process, the
25 volume parameters may be examined using the

FSH_GETVOLPARM call. The volume parameters should not
be changed after the mmdia recognition process.

DDring a mount request, the FSD may examine
3 0 other sectors on , the mmdia by using FSH_DOVOLIO to

perform the I/O. If an uncertain-media return is 
detected, the FSD is "cleans up" and returns
ERROR_UNCERTAIN_MEDIA to allow the volume mount logic to 
restart on the newly-inserted mm!da. The FSD provides

35 the buffer to use for additional I/O.
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The operating system kernel manages the VPB 
via the refcount counter mentioned above. All volume- 
specific objects are labelled with the approppiate 
volume handle and represent references to the VPB. Wien

5 all kernel references to a volume disappear, FS_MOUNT is 
called with flag = 2, indicating a dismount request.

Wien the kernel detects that a volume has been 
removed from its drive, but there are still outstanding

10 references to the volume, FS_MOUNT is called with flag = 
1 to allow the FSD to store clean (o': other regenerable) 
data for the volume. Data which is dirty and cannot be 
regenerated is retained so that the data may be written 
to the volime when it is remounted in the drive. For

15 the purposes of the present invention, clean data is 
data which is unchanged and dirty data is data which has 
been mooified.

When a volume is to be formatted for use with
20 an FSD, the operating system kernel calls the FSD's 

FS_MOUNT entry with flag = 3 to allow the FSD to prepare 
for a format operation. The FSD accepts the volume
even if it is not a volume of the type that FSD
recognizes, since format changes the file system on the

25 volume. The operation may be failed if foimatt'ng
cannot be comppl^tted. (For example, an FSD which
supports only CD-ROM.)

Since most computer system hardware does not 
30 allow for kernel-mediated removal of media, it is

certain that the unmount request is issued when a volume
is not present in any drive.

FSH_DOVOLIO perfoims I/O to a specified
35 volume. FSH_DOVOLIO formats a device driver request

packet for the requested I/O, locks the data transfer 
region, calls the device driver, and reports any errors
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to the hard error daemon before returning to the FSD. 
Any retries indicated by the hard error daemon or 
actions indicated by DOSERROR are done within the call 
to FSH_DOVOLIO.

The following describes the calling format for 
FSH DOVOLIO.

• · ·

int far pascal FSH_DOVOUO (operation, hVPB, pData, pcSec, iSec) 
10 unsigned short operation;

unsigned short hVPB;
char far * pData; 
unsigned short far * pcSec; 
unsigned long iSec;

15
Where:

• · · ·• ·• · · ·
The operation bit mask indicates read/read-bypa&i/write/wrtte-

bypass/verify-after-write/write-through and no-cache operation to be performed.

20
Bit 0x0001 off indicates read.
Bit 0x0001 on indicates write.
Bit 0x0002 off indicates no bypass.
Bit 0x0002 on indicates cache bypass.

2 5 Bit 0x0004 off indicates no verify-after-write operation.
Bit 0x0004 on indicates verify-after-write.
Bit 0x0008 off indicates errors signalled to the hard error daemon.
Bit 0x0008 on indicates hard errors will be returned directly.
Bit 0x0010 off indicates I/O is not “write-through*.

3 0 Bit 0x0010 on indicates I/O is “write-through*.
Bit 0x0020 off indicates data for this I/O should be cached.
Bit 0x0020 on indicates data for this I/O should not be cached.

All other bits are reserved are zero.

35 The difference between the "cache bypass" and
the "no cache" bits is in the type of request packet 
that the device driver will is passed. With "cache 
bypass", it will get a packet with command code 24, 25,
or 26. With "no cache", the system gets the extended

40 packets for command codes 4, 8, or 9.

hVPB volume handle for source of I/O 
pData long address of user transfer area

4 5 pcSec pointer to number of sectors to be transferred. On return this is the
number of sectors successfully transferred.
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ISec sector number of first sector of transfer

Returns Error code if operation failed, 0 otherwise.

5 ERROR_PROTECTION_VIOLATION - the supplied address/length is not

valid.

ERROR_UNCERTAIN_MEDIA - the device driver can no longer reiiabiy tell if 

the media has been changed. This occurs only within the context of an FS_MOUNT call.

10
ERROR_TRANSFER_TOO_LONG - transfer is too long for device

FSH_DOVOLIO may be used at all times within an 
FSD. Wen called within the scope of a FS_M0UNT c^ll,

15 it applies to the volume in the drive without regard to 
which volume it may be. Howwwr, since volume 
recognition is not commute until the FSD returns to the 
FS_MOUNT call, the FSD mmst take special precautions; 
when an ERROR_UNCERTAIN_MEDIA is returned. This

20 indicates that the media has gone uncertain trying to
identify the media in a drive. This may indicate that
the volume that the FSD was trying to recognize was 
removed. In this case, an FSD releases any resources
attached to the hVPB passed in the FS _MOUNT call and

25 returns ERROR_UNCERTAIN_MEDIA to the FS_M0UNT call.
This will direct the volume tracking logic to restart 
the mount process.

FSDs call FSH_DOVOLIO2 to control device
30 driver operation independently from I/O operations. 

This routine supports volume management for IOCTL 
operations. Any errors are reported to the hard error
daemon before returning to the FSD. Any retries 
indicated by the hard error daemon or actions indicated

35 by DOSERROR are done within the call to FSH_DOVOLLO2.

int far pascal FSH DOVOUO2 (hDev, sfn, cat, func, pParm, cbParm, pData, cbData) 
unsigned long hDev; 
unsigned short sfn;
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unsigned short cat; 
unsigned short func; 
char far * pParm; 
unsigned short cbParm;

5 char far * pData; 
unsigned short cbData;

Where:

10

15

hDev
sfn

device handle obtained from VPB
system file number from open instance that caused the 
F9H|DEVIOCTL call. This field should be passed 
unchanged from the sfi seffsfn field. If no open instance 
corresponds to this call, "this field is set to OxFFFF.

2 0

cat
func
pParm
cbParm

category of IOCTL to perform 
function within category J IOCTL 
long address to parameter area 
length of parameter area

pData
cbData

long address to data area 
length of data area

Returns Error code if enor detected, 0 otherwise.

25
The ERROR_INVALID_FUICTIOI is invoked when a 

function supplied is incompaaible with the system of the 
present mention. It allocates a new VPB whenever the 
media becomes uncertain (the device driver recognizes

30 that it can no longer be certain that the ■ media is 
unchanged). This VPB cannot be collapsed with a
previously allocated VPB (due to a reinsertion of media) 
until the FS_M°UIT call returns. Howeevr, the previous 
VPB may have some cached data that ' must be updated from

35 the media (the media may have been written w^ile it
was removed). FSH_FINDDUPHVPB allows the FSD to find
this previous occurrence of the volume in order to
update the cached information for the old VPB. The«
newly created VPB is unmounted if there is another,

40 older VPB for that volume.

The calling format for FSH_FINDDUPHVPB is as
follows.

4 5 ntf arr pascal , phVPB)
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unsigned short hVPB; 
unsigned short far * phVPB;

Where:

hVPB
phVPB handle to the volume to be found

pointer to where handle of matching volume will be stored.

10 Returns Error code if no matching VPB found. 0 otherwise.

ERROR_NO_ITEMS - there is no matching hVPB.

15

• · · ·• · ·• · ····»• ·
• · · ο

FSH_GETVOLPARM allows an FSD to retrieve file- 
system-independent and -dependent data from a VPB. 
Since the FS router passes in a VPB handle, individual 
FSDs map the handle into pointers to the relevant 
portions. The calling sequence for FSH_GETVOLPARM is as 
follows;

ο · ·• · ··« ·· 20

····» · a• · ·
25

void far pascal FSH GETVOLPARM (hVPB, p;>VPBfsi, ppVPBfsd)
unsigned short hVPB;
struct vpfsi far * far * ppVPBfsi;
struct vpfsd far * far * ppVPBfsd;

Where:

* · ·• · ·• « · ·• · *·• β• · · · 30

• ··• · ·• ·· ·

hVPB volume handle of interest
ppVPBfsi location of where pointer to file-system· independent data is 

stored
ppVPBfsd location of where pointer to file-system- dependent data is 

stored

35

40

Returns: Nothing

Because FSD-Volume mapping is dynamic, and 
FSD-DD connections are achieved through the operating 
system kernel in an FSD and DD independent way, any FSD 
may access any volume, including volumes whose DDs where 
loaded from that FSD. Since a volume maps to a 
particular piec » of removeable media or to any partition 
on any partitionable media, it is contemplated that
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• · · ·• · · ·

• · ·• · · • · · ·

multiple FSDs may have access to a particular hard disk 
or other media.

Volume file operations are divided into two 
categories: Named-based operations and handle-based

5 operations. Name-based operations are typically
initiated by a user wherein a user instructs the system 
100 to perform a named operation on a file. Handle-
based operations are typically initiated during the 
background operation of the system. Handle-based

10 operations are usually preceded by a name-based
operation.

Referring now to Figure 8, the routine 800 is 
invoked when the system 100 performs named-based 
operations. A named operation is an operation which is

15 directed by a character name, i.e. the operation is 
specified with the name of a file or directory. "Open 
file 'xxx'" is one example of a name-based operation. 
Process 802 is invoked to parse the name and return 
three variables: PathNameType; TCBThishVPB and

20 TCBThisFSC. Process 802 is discussed in detail in 
conjunction with Figure 9. (Note: h denotes a handle 
and TCB refers to a thread control block wherein 
TCHThishVPB is handle to the VPB currently of interest 
and TCBThisFCH is the pointer to the file system of

2 5 interest) . Item 804 then routes control to the
appropriate function based on the variables PathType, 
TchThishVPB and TCBThisFCH returned by process 802. 
Control is passed item 806 if the path began with "\\" 
indicating a Universal Naming Convention (UNC) global

3 0 network name in which the UNC FSD is invoked. If a
local device is indicated, control passes to item 808 to 
process the request within the kernel. If a
pseudodevice or remote file is indicated, control passes 
to item 810 to route the request to the remote FSD to

35 which the pseudodevice or remote file is attached. If a 
named pipe is detected, control passes to item 812 to 
call the local named pipe code within the kernel. If a
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local file is indicated, control passes to iteza 814 
which is the FSD worker in the FSD which performs reads 
and writes to the volume by calling FSHDOVOLIO in item 
816. FSHDOVOLIO is discussed further in conjunction

5 with Figure 11.
Referring now to Figure 9, the parsing process 

802 is described. When invoked, item 902 transforms 
the name of interest to a cannoical form based on 
current drive, current directory and the name itself.

10 The variables TCBTHISFSC and TCHThisVPB and pathnametype 
are then determined as follows. Decision 904 determines 
whether the user name begins with "\\" to determine 
whether a UNC name is indicated. If so, control passes 
to item 905, wherein the values of the variables

15 PathType, TchThishVPB and TCBThisFCH are initialized to 
route the user name to the appropriate location. If
not, decision 906 determines whether the name of 
interest is a name in the device name list maintained by 
the kernel. If so, decision 908 determines whether it

20 is a pseudo-character device. If so, item 910 sets the 
variables as indicated. If not, control passes to item 
912 which sets the variables as indicated.

Decision 914 determines whether the name 
represents a named pipe by looking for "\pipe\" at the

25 beginning of the name. If so, item 916 set the
variables as indicated. If not, decision 918 determines 
whether the name indicates a pathname on a local or 
remote drive. If a remote drive is indicated, control 
passes to item 920 which sets the variables PathType,

30 TchThishVPB and TCBThisFCH as indicated. Otherwise, 
control passes to item 922 which calls what volume to 
read the appropriate data from the volume. When 
WhatVolume returns, control passes to item 924 which 
sets the variables PathType, TchThishVPB and TCBThisFCH

35 as indicated.
Referring now to Figure 10, the process 1000 

is invoked for handle-based operations. When invoked,
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item 1002 retrieves an SFT entry. The SFT entry and the 
handle are both set up by DosOpen. TCBThisFSC is then 
set as indicated. Item 1004 then calls the relevant FSD 
worker for the file system that FSC points to. The hVPB

5 is passed along from the SFT entry. Item 1006 ^hen 
calls item 1016 to perfora any I/O requested by the 
caller by calling item 1016 as required.

Referring now to Figure 11, FSH Do Vol TO is 
shown. When invoked in item 1102 the hVPB is used to

10 determine what volume is in the drive as wwll as the 
volume of interest. DDccsion 1104 then determines 
wthther the volume in the drive is the volume of 
interest. If so, 1106 is invoked to call the device 
driver and to perfora I/O with the parameters specified.

15 DDdsion 1108 then determines whether the media went 
uncertain during the operation. If not, the process 
returns in item 1114. If decision 1108 determines the 
media is not uncertain, control passes to item 1112 
where WhtVolrnme is invoked to make the media certain.

20 Connrol then returns to decision 1104. If the volume in 
the drive does not mmtch the volume of interest, item 
1110 is invoked to call HardError to instruct the user 
to place the correct volume in the drive. Coonrol then 
passes to item 1112 described above.

25 Appennices II - VI are included herewith as an
example of an installable file system source where:

Appendix II is a listng of exported 
interfaces a file system is expected to support in 
accordance with the teachings of the present invention.

30 Appendix III is a list--g of interfaces
exported by a kernel which a file system may use.

Appendix IV is the source code of an example 
of an installable file system constructed in accordance 
with the present invention.

35 Appendix V is a listnng of a definitions file
used by the OS/2 linker to build the FSD of Appendix IV.
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Appendix VI is a header file that defines 
structures and paraaaters used by the IFS of Appendix 
IV.

Appendix VII is a detailed listing of the disk 
5 structures used to implement the high perforaance file

system of the present invention.
In summary, an improved high perforaance file 

system for organizing data in a volume has been 
described. According to the principles of the present

10 invention, data may be organized on a disk in a series 
of fields wtihrein a first disk field commpises a boot 
block, a second field following said first field 
comapises a superblock, a third field following said 
second field ooaapises a spareblock, and a plurality of

15 bands includes a series of contiguous sectors for 
storing data whhrein each band includes a freespace 
bitmap indicating sector usage.The freespace bitmap may 
be located at the head or tail of the bands whhrein 
bitmaps for alternate bands are disposed ajacent to each

20 other. The boot block includes a volume name, a volume 
I.D., and a disk bootstrap program. The super block 
includes pointers· to free space bitmaps, a bad block 
list, a directory block band and a root directory.

In accordance with the present invention,
25 files and directories are anchored in an Fnode

structure, wtihrein Fnode structure commpises a plurality 
of posters which point to runs of sectors.

Accordingly, other uses and aoOifications will be 
apparent to persons of ord - ry skill in the art. All

30 such uses and moodf!. cations are intended to fall within 
the spirit and scope of the appended claims. '

β β
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1.0 GENERAL OBJECTIVES

1.0.1 Summary of Functional Characteristics

H 1.0.1.1 Improved User Interface

N The user interface is greatly improved to include the capability to run and 
H view multiple programs at the same time. For additional information see the 
* Presentation Manager specification.

* 1.0.1.2 Installable File System Mechanism

ο
kO

* The Installable File System will enable users to replace the present file
* system, FAT based, with a file system of their choice. The user may choose
* the file system which meets their needs. This will provide the user with
* the capability of utilizing a greater disk capacity, additional file
* flexability, or the potential for increased performance. They can have
* multiple active file systems on a single PC, with the capability of multiple
* and different storage devices. And there is support for multiple logical 
I volumes(partit ions) .

I 1.0.1.3 Long Name Support

I Long Name support means that a program (like our utilities or command line 
, processors) mus\ understand that:

I ASCIIZ string representing fully qualified file specifications (i.e.
I drive letter, path, and file name) may now be up to 260 bytes in length,
I and may get bigger in a future release.

I Note: MAXPATHLEN defined in Doscalls.Hwc and DosQSysInfo can be used to
I determine the maximum path length.

I ASCIIZ string representing a file name component may be 255 bytes in
I length.

Microsoft Confidential
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Any program which assumes a file name component of 13 bytes must be 
changed. Long File Names will only be supported in protect mode. The 
FAT file system will continue to only support 8.3 names. While spaces 
are valid file name characters, our utilities will continue to noi 
support them.

Note: MAXCOMTLEN can be used to determine the maximum file name
component length. The structures in Doscalls.Hwc will be changed to use 
MAXCOMPLEN instead of 13.

The file system defines the component separator within a file name to be 
However, there is no limit on the number of components which may be 

allowed within a file name. Any program which is counting on only
finding one period within a file name must be changed.

The file system allows the component separator within a path name to be 
'/' or 'V. Our utilities will continue to use the convention that '\' 
is the path name component separator and '/' is the switch character.

Components and other affected areas:

CMD.EXE
ATTRIB
BACKUP
CHKDSK
COMP
FIND
PATCH
PRINT
RECOVER
REPLACE
RESTORE
The Spooler
TREE
XCOPY
DOSCALLS.HWC 
System Initialization
VIO and KBD subsystems and KEYB utility 
NLS
Session Manager
Shell
Swapper
Message Retriever 
DosSearchPath

1.0.1.3.1 Meta Character Semantics:

Use DosFindFirst/DosFindNext to determine all source files which maLch 
the wildcard name. (This is probably not a change for any program.)

I The file system will provide a new API to transform a source file name

1 1.0 GENERAL OBJECTIVES
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1 into a destination file name for a given editing string. All utilities | RECOVER
1 which must perform name conversion (like copy or rename) should change
1 to use this new API. The API is called DosEditName.

I 1.0.1.3.2 Device Names:
1 Any program which must convert a file specification to its fully
1 qualified form (i.e. drive letter, path, file name) should use I 1.0.1.3.2.1 3xBox:
1 DosQPathlnfo Level 5.

I No change from OS/2 1.1 and PC-DOS except that device names with bogus pathi,
1 Any program which currently defaults the source file name to *.* like 1 will now be accepted.
1 DIR and ERASE must change the default to .

I 1.0.1.3.2.2 Protect Mode:
1 CMD.EXE and COMMAND.COM must prompt the user for verification when he
1 specified "DEL *" for any file system or "DEL *.*·· for the EAT file I Paths and extensions are SIGNIFICANT on device names in protect mode as are
1

I
system. I trailing dots. This means that "C:\DEVICE" is different from "DEVICE." which

I is different from "DEVICE". This also means that 'NUL.LST* will create a
1 DosEditName will have the following interface: I file called * NUL.LST* .

1 extern unsigned far pascal DosEditName ( I The following set of device names, as an exception, are said to exist in all
1 unsigned EditLevel, I directories: CON, KBD$, MOUSES, C0M1 thru COM9, LPT1 thru LPT9, PRN,
1 char far *SourceString, | SCREENS, NUL, POINTERS, CLOCKS.
1 char far *EditString,
I char far *TargetBuf, 1 All other devices, whether installed or pseudo, exist only in the directory
1 unsigned TargetBufLen I \DEV\, and thus may only be reached with a path of the form \DEV\DEVNAME.
1 ) ; I What this also means is that if you attempt to fully qualify a device name,

1 using DosQPathlnfo level 5, it will get a \DEV\ prepended to it.
1 The meanings of the fields are defined below:

) 1.0.1.3.3 General Utility Changes:
1 EditLevel Which semantics to use. 1 is currently the only defined level.

1 1.0.1.3.3.1 Dir Command:
1 Sourcestring A file name component with a maximum length equal to
1 MAXCOMPLEN that contains no meta characters, no path characters. 1 * FAT filesystem and /N, /W, and /F not specified
1 and no drive specification.

J Display exactly as today: edited file name, file size data, last update
1 EditString A file name component with a maximum length equal to MAXCOMPLEN | date, last update time.
1 that can contain meta characters, but no path characters and no
1 drive specification. 1 * Non FAT filesystem or /N specified

1 TargetBuf Where the resultant file name is stored | - /W switch not specifed

1 TargetBufLen The size of TargetBuf. This is limited to MAXCOMPLEN. I Last update date, last update time, file size data, file size
I extended attributes, unedited file name

1 Components and other affected areas:
| - /W switch is specified

1 CMD.EXE
1 ATTRIB | The list of found files is pre-scanned to find the longest file
1 BACKUP I name. The width of the screen is divided by the longest file name

1 CHKDSK | to determine the number of files that will be displayed per line.
1 COMP | Unedited filenames are displayed in columnar format.
I PRINT
1 REPLACE | * /F switch
1 RESTORE
1 XCOPY I Displays the fully qualified file name of each matching file. No

1.0 GENERAL OBJECTIVES 3 1.0 GENERAL OBJECTIVES 4
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1 heading or trailing information is displayed.

I 1.0.1.3.3.2 Searching For Executables:

I This section describes the changes for supporting Searching For Executables 
| in the Long File Name environment.

| The old method was as follows:

| 1. If a *existed in the file name component, strip of the '.* and any 
I remaining characters.

I 2. In the current directory and for each path in PATH attempt to find the 
I file with an added extension of '.COM', '.EXE', '.CMD'.

I The new method is as follows:

| 1. If the e.. ension is not empty, i.e. there is at least one ' .' in the
I file name and what follows the last ' .' is not NULL look for the file as
| speci fied.

I 2. If the extension is '.CMD' or '.BAT' execute it as a batch file.

I 3. Anything else is treated as an executable file

I 4. If the extension was empty or file not found, then in order append,
| '.COM', '.EXE', '.CMD' and look for file.

I 5. If not in current directory, repeat steps 1 thru 4 for all directories 
| in path.

I The following examples will illustrate the search order.

1 FOO FOO.COM, FOO.EXE, FOO..CMD

I FOO. FOO..COM,, FOO..EXE, FOO..CMD

1 FOO.EX1 FOO.EX1, FOO.EX1.COM, FOO.EX1.EXE, FOO.EX1.CMD

I FOO.BAT FOO.BAT, FOO.BAT.COM, F00.3AT.EXE, FOO.BAT.CMD

I FOO.EXE FOO.EXE, FOO.EXE.COM, FOO.EXE.EXE, FOO.EXE.CMD

I 1.0.1.3.3.3 IFS versions of CHKDSK, FORMAT, RECOVER, SYS:

I ’ Only have to run in protect mode

I * Will be contained in a file called Uxxxxxxx-DLL, where xxxxxxx is the
I exported name of the FSD.

Microsoft Confidential
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xxxxxxx should be (up to) the first 7 characters of the exported FSD 
I name, since we do not limit the name to 7 (or less) characters.

I * The entry points within Uxxxxxxx.DLL will be the name of the utility 
| whose function they provide.

I 1.0.1.3.3.4 DISKCOMP and DISKCOPY:

I Will continue to handle diskettes written by any file system. Document 
I strange case under which DISKCOPY corrupts data because it thinks it is the 
1 volume serial number and DISKCOMP would not notice a mismatch when working 
I with IFS formatted diskettes.

I 1.0.1.3.3.5 FORMAT:

I Will use the following algorithm to determine how Lo format the volume:

I * If the user specified /FS:xxxxxxx then format the volume for the
I specified file system.

I " If the volume is already formatted, reformat it for the same file
I system.

1 * If in protect mode and there exists an environment variable for FORMAT-y
I where y is /FS:xxxxxxx, format the volume for the specified file system.

I * Format the volume for the FAT file system.

I * If FORMAT was started in the real mode environment, and it would
I otherwise format for a file system other than FAT, reject the request.

I 1.0.1.3.3.6 UTILAPI.LIB:

I Provides mode-independent support without adding into FAPI (API.LIB) 
I interfaces which are not supported by PC/DOS.

1 * DosDevIoctl2 (performs DosDevIoctl function)

I * DosQFsAttach (returns FSD name)

1 1.0.1.3.3.7 System Installation:

I If the user specifies to format the OS/2 partition for any file system other 
I than FAT, add the statement "SET FORMAT=/FS:xxxxxxx" to the CONFIG.SYS file 
I (xxxxxx is the name of the selected file system).

1.0 GENERAL OBJECTIVES 5 1.0 GENERAL OBJECTIVES 00008
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| 1.0.1.3.4 Long Ntens For Nntff.ln System Objec^vns:

I File paths now allow up to 260 bytns Unclu^tg trailing null byte). This 
I same Beit. shoule apply to tontfile system objects. This indies queue 
I ntmes, syst.em sernaphore names, sharee memory ntmes, and named pipe ^rnes.

I 1.0.1.3.4.1 Queue Names:

I Queue names are currently limited to 128 bytes (by a local syO^boic constant 
I and several references Lc 128).

I Queue name.; shoule be lioite^e to the sane length as other paths (260 byyes) .

I 1.0.1.3.4.2 System Semaphore Nam^is:

I System Semaphore names are currently limited by the size of RMP buffers (260 
I bytes) , but iL stores two extra bytes, so the name portion i.s limit.e^e to 258
I bytes (with trtiling nun).

I System Semaphore names up to 260 bytes should be al.o^wee (inciting the 
I traimg nuHl .

I ^4.3.4.3 Shared Memory Names:

I Shared Memory names are current^ lmit^^e to 259 bytes Unc^^ traiin^g 

I tuB), due to an °ff by one error (which eie not appear prior to L2).

I Shared Memory names win be fixed to mow up to 260 b^tes.

I 1.0.1.3.4.4 Named Pipe nam^is:

I Named Pipe names were Bmit^ to 128 bytes in 1.1.

I Named Pipe names wll be updated to allow up to 260 bytes (already donee .

I K0.1.3.4.5 Long Paths in the 3xBox:

I The 3xBox should support a maximum of 260 bytes for paths. (Note that 

I currenlt drecHries are lmited to 64 bytes in the 3χΒοκ.) (Note also that 

I Bl^ames (componnnts) which cannot be expressed as 8.3 are ^viside in the 
I 3xBox.)

Microsoft ConifdeΓntal

OS/2 1«2 IFS Patent DocummeUdon

1.0.1.3.4.6 Long patte and Long Names in the Loader:

| The loader will support long paths up to 260 byates and long names up to 255 
| bytes (without traiin^g rnUl .

| Affected areas are DLL ^a^ng and DosExecPgm. For DLLs, the modu.e ntoe 
| win continue to be the B^ame wittaut the .DLL suB'x.

1.0 GENERAL OBJECTIVES K0 GENERAL OBJECT IVES 00009 8
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8 2.0 FUNCTIONAL CH/AlACCERrSTICS

8 2.1 PROGRAMMING INTERFACE

8 2.1.0.1 File Systne Enhancements

I 2.1.0.1.1 GET/SET EXTENDED ATTA. (INE 21H, 5702H and 5703H):

Purpose

Format

8

Thn Real Mode Box File Datn/Tien 
setting extended attributes 
query Extended Attributes, a 
for a foie can be retrieved, 
one or more type codes with 
FAPI interface suppoics inio 
DOSQFILEINFO, DOSQPPthlnfo,

Interrupt 21H will support
as weH as other itfnreea ion. 
subset or all of the EA information 
To set Extended Attributes a list of 

values is suppPied. CCddiiotally the 
levels to get or set information via 
DOSSeLFi leenfo. and D^SeePpahlnfo.

This wil cHow SS/2 utiHtfos to have the Unction of ttase calls 
in real mode.

The INT21H, AX=5702H and 
OS/2 and TUGBOAT.

5703H API w!11 be unpnbl.ished in both

Calling Sequence :

Gee/Set Extended Attributes

For GET subset of Extended Attributes (AX=5703H, DX=3):

MOV
MOV
MOV
LDS
LES
INT
JC

AX, 5703H 
BX,HANDLE 
DX, 3
SI, F'^NNarn^e
DI.EABuf
21H
EAAOA

; Get information
; File handle
; Get Extended Attributes subset 
; (use if BX=0FFFFH)
; Extended Attribute EAOP

Ei GET Extended Attributes, all (AX357O4H, DX=4):

• · 
• ·
··

8 MOV AX,5703H ; GET EXTENDED AT^IE^ES
1 MOV BX,HANDLE
8 MOV DX, 4 ; Get Extended Attributes all
1 LDS SI, FieNName ; Fienname (use if BX-OFFFFH)
1 LES D!,EABuf ; Extended attr. EAOP structure
8 INT 21H
8 JC EAAOA

8 For SET (5704):

i MOV AX, 5704H ; SET EXTENDED CTTrIBUTES
1 MOV BX,HANDLE
8 MOV DX, 2 ; Set Extended Attributes
8 LDS SI, Fi eNName ; FHnname (use if BX=0FFFFH)
t LES DI,LIST ; Extended attr. list
8 INT 21H
8 JC EAAOA

9 FAPI suppoot for utilites

1 For GET Information (5703H):

8 MOV AX,5703H ; Get information
1 MOV BX,HANDLE ; File handle
i MOV CX,BUFLen ; L<nn<gtae of iDuHer
1 MOV DX,ItioLnvel ; Information level
8 LDS SI. FieName ; Fienname (use if BX=0FFFFH)
8 LES DI,BUFFEA ; Information buffer
1 INT 21H
I JC EAAOA

1 For SET Information (5704H):

1 MOV AX,5704H ; Get information
8 MOV BX,HANDLE ; File handle
8 MOV CX,BUFLen ; Eeng^ ° hjffer
8 MOV DX^nfoLevel ; ^formation level
8 LDS eI,FiiNCaee ; Fienname (use if BX=0FFFFH)
1 LES DRBUFFEA ; Information buffer
1 INT 21H
8 JC EAAOA

8 Wheee: HANDLE is the handle returned by a previous file

8

FieNName is the ASC1!Z foR pdth name of the Hie °i 
subbdrectory.

EA3uf is an EAOp structure with the foRowir^ format.

2.0 Functional Chaaacceerstics 9 2-0 Fnnncional ChalrcCeiistics 00010
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EAOP struc EAOP structure
fpGEAList dd ? dword pointer to a GEAList
fpFEALi st dd 7 dword pointer to a FEAList
offError dw ? Error offset
EAOP ends

where GEAList is a structure with the following format:

GEAL i s t struc ;GEA list structure
Li stSize dw 7 ;length of list
GEA <?,7,7 , . . > /packed set of GEAs

GEALi st ends

where GEA is a structure with the following format:

GEA struc ;GEA structure
NameSize db 7 /length of name
Name db ·'. ·’, 0 / asci iz name
GEA ends

where FEAList is a structure with the following format:

FEAList struc /FEA list structure
Li stSize dw 7 /length of list
FEA < ? 7,7 , . . > /packed set of FEAs

FEAList ends

where FEA is a structure with the following format:

FEA st rue /FEA structure
reserved db 0 /reserved must be zero
NameSize db 7 /length of name
Va i ueS ize db 7 /length of value
Name db " . . . ",0 /asci iz name
Value db ... /free-format value
FEA ends

Note: The length of the name does not include the
trailing inull . Names are not limited to 8 characters,
but may be up to 255 characters long.

BUFLen is the size of the data buffer.

BUFFER is the data buffer used to pass information.

I Remarks

LT>
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InfoLevel is the level of information required.

Returns: Successful Completion if carry is not set.

Unsuccessful Completion if carry is set. AX = any valid 
extended error. If the error was caused by attempting 
to set an invalid valid extended attribute then offError 
in the EAOP structure contains the offset of the 
offending attribute.

On a get extended attributes call the results are the same as the 
protect mode API call DOSQFilelnfo when BXoOFFFFH or DOSQPathlnfo 
when BX=0FFFFH.

On a set extended attributes call the results are the same as the 
protect mode API call DOSSetFilelnfo when BXOOFFFFH or 
DOSSetPathlnfo when BX-OFFFFH.

The FAPI support for utilities calls for get and set information 
have the same info levels and input/output buffer structures as 
the protect mode API call DOSQFi lelnfo/DOSSetFilelnfo when 
BXOOFFFFH or DOSQPathlnfo/DOSSetPathlnfo when BX=0FFFFH.

Note: See DOSQFilelnfo, DOSQPathlnfo, DOSSetFilelnfo, 
DOSSetPathlnfo for more information.

+ 2.1.0.1.2 ENUMERATE EXTENDED ATTRIBUTES (INT 21H, 6EH):

+ Purpose A new Interrupt 21H will be created to allow the enumeration of 
+ Extended Attributes. This new function is modelled after the OS/2 
+ DOSENUMATTRIBUTE function. It combines the functions currently 
+ available with DOSENUMATTRIBUTE and DOSFSCTL function 2.

+ Format Calling Sequence:

·» MOV AH,6EH Ennumerate EAs
+ MOV AL, 0 Reserved
+ LDS SI,ParmPkt * DS:SI = Pointer to buffer
4- INT 21H
·» JC ERROR

+ Where : ParmPkt is a structure containing the parameters to pass
·» to the call . The structure is defined as follows, and is

derived from the argument frame for DOSENUMATTRIBUTE:

1?2.0 Functional Characteristics 11 2.0 Functional Characteristics
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kO
kO

+ EnumEAStruc struc
4 eeas Reserved dd 0
4 eeas Infolevel dd ?
4 eeas EnumCnt dd 7
4 eeas EnumBufSize dd 7
4 eeas EnumBuf dd 7
4 eeas EntryNum dd 7
ί eeas FileRef dd 7
4 eeas RefType dw 7
4 EnumEAStruc ends

+ eeas Reserved is reserved and must

4- eeas InfoLevel contains the level

Ennumerate EAs parm stru< 
Reserved. Must be 2ero 
Level of information req 
Count of EAs
Size of return buffer 
Pointer to return buffer 
Entry in EA from which 
Pointer to Handle or Path 
Type of reference in Fil

4 format:

4 struct (
4 unsigned char reserved; /·
4 unsigned char cbName; /·
4 unsigned short cbValue; /·
4 unsigned char szNameI]; /·

< :ture

i lasted

to+start

< Ref

ng NULL
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this to the number actually returned. An EnumCnt of -1 
is treated specially in that it will return as many 
entries as will fitin the buffer specified.

eeas_EnumBufSize 
eeas EnumBuf.

is the size of the buffer at

eeas_EnumBuf is a pointer to the 
requested information is returned.

buffer where the

eeasEntryNum is the ordinal of the entry in the EA list 
from which to start copying information into EnumBut . 
The EntryNum value of zero is reserved, and the first EA 
is indicated by an EntryNum of 1.

eeas_FileRef contains a pointer to a WORD handle 
obtained from Open/Create, or to an ASCIIZ name of d 
file or directory, as indicated by eeas_RefType.

eeas_RefType indicates whether eeas_FileRef points to a 
handle or an ASCIIZ name. RefType - 0 indicates d 
handle; RefType =-- 1 indicates that FileRef points to an 
ASCIIZ name of a file or directory.*/

·/
•/Unsuccessful Completion if 
•/error .

carry is set. AX = any valid extended

The fields in the structure are on a one-to-one mapping 
for the fields in an FEA structure.

The information for the next EA will be stored adjacent 
to the previous one. An application that wishes to 
continue on from one DosEnumAttribute call would have to 
set EntryNum to the previous value plus the returned 
value in EnumCnt .

The size of buffer needed to hold an EA can be obtained 
from the ennumerated information. An EA would occupy:

Remarks The size of EnumBuf indicated in EnumBufSize should be at least big 
+ enough to hold the information for one EA. This will depend on the length of 
+ the EA*s name.

one byte (for fea_Reserved) +
one byte (for fea_cbName) 4
two bytes (for fea_cbValue) +
value of cbName (for the name of the EA) + 
one byte (for terminating NULL in fea_cbName) + 
value of cbValue (for the value of the EA)

eeas_EnumCnt contains, on input, the number of EAs whose 
information has been requested. The system will change

It is Important to note that the use of EntryNum in no way guarantees the 
specific ordering of the EAs. It is only a tool to ennumerate the EAs, and 
should not be used to "back up tc the nth EA", since the EAs are subject to 
change by other tasks. So, for example, the EA returned when EntryNum is 11 
may not necessarily be the EA returned when EntryNum is 11 for a subsequent 
call if another task had performed a SET operation on the EAlist.

No explicit EA sharing is done for DosEnumAttribute. Implicit sharing 
exists if the caller passes in the handle of an open file, since sharing 
access to the associated file Is required to modify its EAs. No sharing is 
done if the caller passes in the pathname. This means that if some othei 
process is editing the EAs, and changes them between two calls to 
DosEnumAttribute, inconsistent results may be returned (i.e. see same same 
value twice, miss seeing values, etc.) To prevent the modification of EAs 
for the handle case, make sure that the file is open in deny-write mode. To 
prevent the modification of EAs for the pathname case, open the file in 
deny-write mode.

2.0 Functional Characteristics
• ·

β ·
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2.1.0.1.3 QUERY FILE SYSTEM FOR MAX EA SIZE (INT 21H €FH)

to

+ Purpose 
4

+ Format

+
4
+
4
4
4

4

4
4

4
4

4

4
4

4

A new Interrupt 21H will be created to allow querying of a file 
system for the maximum sizes of Extended Attributes supported. 

Calling Sequence:

MOV AH,6FH
MOV AL, 0
LDS SI,EASizeBuf
LES Dl,PathName
INT 21H
JC ERROR

Query file system about EA sizes 
Reserved
DS:SI = Pointer to buffer 
ES:DT = Pointer to path name

Where: EASizeBuf is l structure that will hold the returned
sizes from the file system. The structure is defined as 
follows :

creating, any Extended Attribute is allowed.

0 Format Calling Sequence :

0 MOV AH,6CH ; Extended open2
4 MOV AL, 0 ; for non Extended Attribute (ES:D1 NOT
4 required)
+ OR
+ MOV AL, 1 : for Extended Attribute (ES:DI requited)
1 MOV BX,MODE ; Open mode
0 MOV CX,ATTR ; Create attribute (ignored if file
0 ; already exists)
1 MOV DX,FLAG ; Function control
0 LDS SI,FILE_NAME ; Name to open or create
0 LES DI,EABuf ; Ext attr EAOP structure
0 INT 21H
0 JC ERROR

T Where : MODE

4

4

4

4
4

4
4

4 Remarks 
4 
4 
4

EASizeBufStruc {
unsigned short easb_MaxEASize 

unsigned long easb_MaxEAListSize

1

/* Max. size of
individual E<+supported */

/* Max. Full EA 
supported */

list
0
i
I

FORMAT : 0WFC0000ISSSOAAA

AAA=Access code 0=Read 
l=Write 
2=Read/Write

PathName is an ASC1IZ string that contains a path that 
is to be used to identify the file system that is to be 
queried. The file system that will be queried will be 
the one that is currently mounted on the volume to which 
PathName refers.

0
9
9
I
0

SSS=Sharing mode 0=Coropatibllity
l=Deny Read/Write 
2=Deny Write 
3=Deny Read 
4=Deny None

Unsuccessful Completion if carry is set. AX = any valid 
extended error. +

The information returned can be used by an application to decide + 
whether an EA operation will succeed on a given file system before 
the operation is attempted. This will have the effect of improved 
performance on certain environments, e.g. across a network. +

4 2.1.0.1.4 EXTENDED OPEN/CREATE (INT 2iH, 6CH)

I Purpose
0
I
9

C Cache/No-Cache

The file is opened as follows:

If C = 0; I/O to the file need not be done 
through the disk driver cache.

+
4
+

If C = 1; It is advisable for the disk driver 
to cache the data in I/O operations 
on this file.

A new Real Mode Box OPEN Interrupt 21H will be created to allow 
Extended Attributes to be passed. This new function is modelled 
after the OS/2 OPEN2 function. It combines the functions 4 
currently available with OPEN, CREATE and CREATE New. When +

2.0 Functional Characteristics lb 2.0 Functional

This bit is an ADVISORY bit, and is used to advise FSDs 
and device drivers on whether it is worth caching the

Characteristics
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4 data or not. This bit, like the write-through bit, is a
+ per-handle bit. It is not inherited by child processes.

I I 0=Pass handle to child, l=No inherit

I F n=INT 24H, l=Return error
I On this open and any I/O to this handle

I W 0-No commit, l=Auto-commit on write

β ATTR is defined as follows
8 attributes

β

will override ATTR*

8 Bit 8 Meaning

8 15 reserved = 0
8 14 to 9 reserved = 0
8 8 reserved = 0
8 7 reserved = 0
8 8 reserved =- 0
1 5 Archive
8 4 Di rectory
8 3 Volume
8 2 System
8 1 Hidden
8 0 Readonly

FLAG

00

Format=00000000NNNNEEEE

NNNN=Does not exist action 
0=Fail, l=Create

EEEE=Exists action
0=Fail, l=0pen, 2=Replace/0pen

EABuf

EABuf EAOP

EAOP is a structure used to pass extended attribute 
Information. See Get/Set Extended Attributes for a full 
description of the EAOP structure.

If the caller does not want to pass any extended 
attributes then DI must be set to OFFFFh.

Returns: Successful Completion if carry is not set.

2.0 Pu· onal Characteristics
• ·

• ·

2.0 Functional Characteristics
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Remarks

σ>
νο

ΛΧ = Handle
CX = Action taken code 

01H = FILE OPENED 
0211 = FILE CREATED/OPENED 
03H = FILE REPLACED/OPENED

Unsuccessful Completion if carry is set. AX - any valid 
extended error.

Any re-creation of a file (ie, Create of file that already exists) 
does not delete any Extended Attributes defined for that file.

2.1.0.1.5 GET/SET MEDIA ID (INT 21H, 69H) :

Purpose This function allows the utilities and real mode command shell to 
query the volume serial number and volume label in real mode.

Since IFS volume labels can be up to 255 characters long (TUGBOAT 
media call structure only allows for 11 and truncates longer 
names) there will be a FAPI interface giving the function of 
DOSQFsInfo and DOSSetFsInfo. This will allow OS/2 utilities to 
gain access to the full volume label.

I Format

AH=69H API will be unpublished in both OS/2 and

Calling Sequence:

The INT 21H, 
TUGBOAT .

Microsoft Confidential
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1 Get/Set Media ID

« MOV AH,69H GET/SET Media ID
1 MOV AL, SUBFUNCTION 0 = Get Media ID
1 1 - Set Media ID
I MOV BL,DRIVE Drive number
8 MOV BH,0 Reserved
fl LDS DX,BUFFER Buffer containing information
1 INT 21H
1 JC ERROR

8 FAPI support for util:'i_s

I MOV AH,69H GET/SET Media ID
8 MOV AL,SUBFUNCTION 0 = Get FSInfo
8 1 = Set FSInfo
8 MOV BL,DRIVE Drive number
8 MOV BH.Infolevel Information level
( MOV CX,BUFLen Buffer size
8 LDS DX,BUFFER Buffer containing :informat ion
8 INT 21H
8 JC ERROR

8 Where: SUBFUNCTION is either 0 to query or 1 1to set.

8 DRIVE is the number of the drive to be queried or set.

8 BUFLen is the size of the data buffer.

8 BUFFER is the data buffer where information is passed.
8 For the Get/Set Media ID calls the buffer has the
8 following format.

8 MEDIAINFO struc ; Media ID structure
8 level dw 0 ; reserved
8 serial dd ? ; serial number
8 volume db 11 dup(' ') ; Volume label
i fstype db 8 dup(' ') ; File system type
8 MEDIAINFO ends

8 The FAPI support for utilities calls for get and set
File system information have the same info levels and 
input/output buffer structures as the protect mode API 
calls DOSQFsInfo and DOSSetFsInfo.
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00015
• · · · · a



Microsoft Confidential
OS/2 1.2 IFS Patent Documentation

Note: See DOSQFslnfo and DOSSetFslnfo for more
information .

Returns: Successful Completion if carry is not set, buffer
contains the information or information was set from 
buffer .

Unsuccessful Completion if carry is set.

Remarks The Get Media ID call will return blanks for the file system type 
in all cases Likewise the Set Media ID call will not set the 
serial number or file system type.

The INT 2IH, AH=69H function will not be published in OS/2 or 
TUGBOAT.

8 2.1.0.2 Miscellaneous Enhancements

Microsoft Confidential
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f 2.1.1 Interprocess Communication

8 To provide the means for allowing processes to communicate with one another, 
I OS/2 supports four general methods of interprocess communication (1PC): 
I flags, pipes, semaphores, and shared memory. All methods except flags work 
I between the threads of one process, as well as inter-process.

I The IPC functions provided allow:

8 * communication via flags,

9 * communication via messages,

8 * coordinating execution among several processes,

8 * one process to directly control execution of other processes,

8 2.1.1.1 Communication via flags

ο
Γ-

9 2.1.0.2.1 QUERY DOS VALUE (INT 21H, 3305H):

Purpose This function allows a Real Mode Box application to query the boot 
device.

This function is being introduced for OS/2 1.2 compatibility.

Format

QUERY DOS VALUE

Calling Sequence :

MOV ΑΧ,3305H
INT 21H
JC ERROR

Where : No input

Returns: Successful Completion if DL = boot drive where 1 = A, 2
= B, etc.

Unsuccessful Completion if AL = OFFh.

Remarks This function is being introduced for OS/2 1.2 compatibility.

2.0 Functional Characteristics 21

• Communication via flags is used to allow one process to set an externa) 
9 event flag to another process. The target process must use DosSetSigHandler
| "---------------------------- -------------- ----------- -------------- " on page-------to inform OS/2 that it wishes
I to intercept any of 3 flags; then, another process may issue a
• DosFlagProcess indicating which of the flags to signal. The target process 
8 will receive control at the signal handler it has defined for that signal-

I 2.1.1.2 Communication via messages

I There are two facilities provided for interprocess communication via 
8 messages - pipes and queues.

I 2.1.1.2.1 Pipes:

8 For communicating via pipes, the standard OS/2 read and write functions are 
8 used. Pipe support is provided only for applications in which the pipe 
I participants are a closely related group of processes. The functions 
8 provided are in the DosMakePipe function.

8 Pipes are a technique by which two related processes may communicate as If

2.0 Functional Characteristics 2?

• · · · 00016



Microsoft Confidential
OS/2 1.2 IFS PaL^nt Documentation

I they were doing file I/O. In fact, a program which inherits a pipe handle 
β can not distinguish if its I/O requests to that handle are to a file or 
I pipe.

I The storage required, or available, for a pipe I/O request to be performed 
I may be a consideration. Pipes are effectively fixed length in nature with 
I the maximum that any pipe can hold being 64 kb at any one time. If a pipe 
I is full, further write requests will block until some data is removed from 
• the pipe.

it 2.1.1.2.2 Queues:

I The following functions are provided for communicating via Queues:

8 DosC1oseQueue Close a Queue.

8 DosCreateQueue Create a Queue.

I DosOpenQueue Open a Queue.

8 DosPeekQueue Get an element from Queue, but do not remove it.

8 DosPurgeQueue Purge all entries from a Queue.

8 DosQueryQueue Find how many elements are in Queue.

8 DosReadQueue Get an element from a Queue and remove it.

8 DosWriteQueue Adds an element to a Queue.

8 2.1.1.2.3 Comparing Pipes and Queues:

8 Pipes are a technique by which two processes may communicate as if they were 
8 doing file I/O. In fact, a program which lists a file may have its input or 
8 output specified as being a pipe and the program would operate without 
8 change. The pipe support would insure that all data read or written by the 
• program went to a pipe rather than to a file or a printer.

8 Programs which use queues must be designed and coded with the concepts and 
8 system calls defined by queuing in mind. These calls are not at all like 
8 the file I/O calls and the processing of the data is completely different 
8 from that used with pipes.

8 Another characteristic of interest is the relative performance offered by 
8 pipes or queues. Queues are more efficient than pipes as only a pointer to 
8 the data is passed.

8 The storage required, or available, for the IPC to be performed is often a 
8 consideration. Pipes are effectively fixed length in nature (not over 64 kb

Microsoft Confidential
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8 in length) while queues may be of relatively unbounded length since queue 
8 messages need not be contained in one segment.

8 While a pipe may contain as many messages as will fit in the pipe's data 
8 segment, the total number of messages which may be placed into a single 
8 queue is about 4000.

8 The application designer must take into account all these factors balancing 
8 the performance requirements against the storage usage characteristics of 
8 each solution.

8 2.1.1.3 Coordinating execution among several threads

8 For coordinating the execution of several threads, OS/2 provides several 
8 functions. In a multitasking application environment, these functions allow 
8 the various processes to have a great deal of control over one another's 
8 execution. The functions provided include:

8 * * ··· Semaphores - RAM based and file system based,

8 * Starting and stopping a thread's execution,

8 2-1.1.3.1 Semaphores:

8 Two types of semaphores are provided in OS/2:

8 RAM Semaphores which are defined by the requesting program allocating a 
8 double-word of storage and using the address in the 
8 semaphore calls provided below. RAM semaphores are a 
8 minimal function mechanism with OS/2 performing no 
8 resource management services such as freeing when the owner 
8 terminates.

8 System Semaphores which are defined by OS/2 in response to a create 
8 semaphore system call. Once created, they may be accessed 
8 by separate processes and OS/2 will provide full resource 
8 management including freeing and notification when the 
8 owner terminates.

8 The functions provided for controlling access to a serially reuseable 
8 resource (via either RAM or System semaphores) are:

8 DosSemClear Clear a semaphore.

2.0 Functional Characteristics 23 2.0 Functional Characteristics
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8 DosSemtequest Obiain a semaphore.

8 To alow a simple wait/post type of . ign^lli^r^g between threads, several 
I functions are provided:

I DosSemSet Set a semaphc)re.

I DosSemmenWatL Set a semaphore and wan for it io be cleared.

8 DosSemWait Wat for a semaphore to be cleared.

I DosMuxSemWait aaat for any one of many semaphores to be cleared.

8 And, these are provided to have OS/2 allocate, provide access to, and delete 
8 system semaphores:

I DosSemClose Close a system sqmcphone.

8 DosSemCCeate Create a system semcppone.

I DosSemOpen Open a system sema.pphre.

β 2.1.1.3.2 Starting and Stopping a Threads Execution:

8 For exprlcit1y confaollifg when a thread may execute, the ^Mowing 
8 functions are provided:

8 DosResucmThrqtd Reetart a thread's execi^ion.

t DosSuspendThread Suspend a threads execution.

8 The deeails of each of these categories wil now be explored:

8 2.1.1.3.3 D^i^J^lagProcess - Set a Process's External Event Flag:

8 Purpose DosFlagProcess aloows one process to set an uq^tnrftl event" flag 
8 on another. The target process can detect the ^iggering of this
I flag via DoosetSigHaanier. By defau^, thn event flag is ignored

I Format llt1ini Sequence:

β EXTRN DosFltgPrncqss:FAR

I PUSH WORD Process^ ; Process ID to flag

Microsoft lonfiderfttl 
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8 PUSH WORD Action ; ^^cate to send to process or subtree
8 PUSH WORD Flagnum ; Flag number
8 PUSH WORD Flagarg ; Flag argument
8 CALL DosFlagProcess

8 w^ere ProcessID it She ^mess 1D of She process to which
£ flag it to be sent.

8

8

8

8
8

8

8
8

8

8

8

8 Remmrks.
8
8
8
8
8

25

• · β * · «
• · · · · · ·
• · · ® «- · ·

Action to flag oniy the t]h;rifird inoces' or
aLl descendents of the process.

* If valun=0 is coded, all descendents will be 
no ified.

* If valun=l is coded, only the indicated process wiil 
be n^oiifj^e^d.

Flagnum is the numoer of thn flag to set:
0 - flag A 

. 1 - flag B
2 - flag C

FlagArg is an argument to be passed to the indicated 
process (es) .

Returns: IF AX = 0

NO error

ELSE

AX = Error Code:

■* ^val^ Action

* Invalid Process ID

* Process refuses fL^^g

* Signal almady pending

* Process is zombie

DosFltgPrncqtt doqs not actu^ty set a static fl^^g which can be 

checked at a later time; it causes a ^la^ event" so occur for thn 

specified ^ocess'es'. By defauIt, a flag event is igno^d by a
process. A prncess may use Dcs'sCS igaandl.er ·------------------------------------------
----------- ---------------" on ^ge------- to be a^rted, via ahn 'ϊ9Π^1 mechanism,
when such a flag event occurs. A prncqss may a^o fy ShaS

2.0 Funciinfal Chataaiseittics

ft

2b2.0 Functional lhatratserstict
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»
9
9
9

the flag action is to be ignored and that an error code is to be 
returned to the flagger. The "Process is zombie" error code 
indicates that the flagged process has died but its* parent has 
not yet done a DOSCWAIT to get its* return code.

I 2.1.1.4.1 DosMakePipe - Create a Pipe: 

I Purpose DosMakePipe creates a Pipe.

I Format Calling Sequence:

S EXTRN DosMakePipe:FAR

I 2.1.1.4 Pipes

I Pipes are an IPC mechanism based on the file I/O concept. 

I When comparing pipes with files:

I
I
I
I

Γ9

9
s

similarities 9
9

data is communicated to pipes by the standard DosRead and DosWrite 
system calls, 9

9
pipes are closed by the standard DosClose system call.

9
di f ferences

9
pipes are created by DosMakePipe rather than one of the file create 
requests, 9

PUSH®
PUSH@
PUSH
CALL

WORD ReadHandle 
WORD WriteHandle 
WORD PipeSize 
DosMakePipe

Address to place the read handle 
Address to place the write handle 
Size to reserve for the pipe

where ReadHandle is the address of a word where the read 
handle for the pipe is to be placed.

WriteHandle is the address of a word where the write 
handle for the pipe is to be placed.

PipeSize is the size, in bytes, of storage to reserve 
for this pipe.

Returns: IF AX = 0

NO error

ELSE

pipes need not be OPENed before being accessed, only the DosMakePipe 
is necessary,

pipes are implemented via an in storage buffer mechanism rather than 
having their data maintained on disk,

when writing to a file, the requesting thread will be blocked only 
while doing file I/O. When writing to a pipe, the requesting thread 
will block if the pipe reader allows the pipe to fill up.

writes to a pipe will not be interspersed.

A thread issuing a write to a pipe will be blocked until it can 
write all of the data specified to the pipe. No other thread may 
write to that pipe until the write in progress completes. Any 
thread that attempts to write to the pipe is blocked.

reading data from a pipe removes that data from the pipe, subsequent 
reads will not find that data.

Pipes are inherited the same as files. A using process would typically 
create a pipe, then start a child process (who would inherit the pipe 
handles) and communicate to the child process with the pipe's handles.

9

9

f
9
9

9
9
9
9
9
9

9
I
9
4

Remarks

AX = Error Code:

* Not enough memory, pipe can not be created

Pipes are provided for use within a closely related group of 
processes. There are no control or permission mechanisms or 
checks performed on operations to pipes.

Whenever there is not enough space in a pipe for the data being 
written, the requesting thread will be blocked until enough data 
has been removed to allow its write request to be satisfied. If 
the size parameter is zero, then the pipe will be created with the 
default size (this size is unknown at this time but will likely be 
in the range of 1 to 8 kb.)

A pipe will be deleted when all users close the handles. If there 
are two process communicating by a pipe and the process reading 
the pipe ends, the next DosWrite to that pipe will return the 
"write to a broken pipe" return code.

4 The value In PipeSize is an advisory size in that that may not be 
+ the actual amount of memory allocated by the system for the pipe 
+ buffer. If a size of zero is specified, then the default size is 
4 used for the buffer.
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I 2.1.2 Named Pipes

I Named pipes provide I/O between arbitrary (unrelated) processes. Anonymous 
I pipes provide I/O only between a parent and descendent (related) process.

I Without named pipe I/O, the 
8 communicate is via shared 
8 references to shared memory.

only way two unrelated processes in OS/2 can 
memory, or via queues which depend on passing 

This means that inter-process communication 
8 necessitates undesirable coupling between unrelated processes, and such
8 coupling may be impractical to achieve if the processes are supplied by 
8 independent vendors (e.g., a database service process and a user interface 
8 process).

8 Anonymo; pipes, unlike other file system resources, cannot be virtualized 
8 across a network. Named pipes can be virtualized exactly like files (i.e., 
8 it is possible to write a network requester for named pipes). Allowing pipe 
8 I/O to work across a network the same way that file I/O can is both 
I desirable for architectural consistency and valuable for application 
8 development.

8 These are the error codes specific to Named Pipes API. These calls may also 
β return standard OS/2 error codes.

8 * ERROR_BAD__PIPE (230) - Non-existant pipe or bad operation.

8 * ERROR_PIPE_BUSY (231) - Pipe is busy.

8 * ERROR_BROKEN_PIPE (232) - Other end of pipe is closed.

I Named Pipe Function Call Summary

DosCallNmPipe Perform a "procedure call" transaction via a named pipe. 

DosConnectNmPipe Waits for a new client to open a named pipe.

DosDisConnectNmPipe Forces a named pipe closed.

8 DosMakeNmPipe Create a named pipe.

I DosPeekNmPipe Read named pipe contents without removal.

I DosQNmPipeHandState Query named pipe specific handle state information

8 DosQNmPipelnfo Query named pipe information

8 DosRawReadNmPipe Read a named pipe directly.

8 DosRawWriteNmPipe Write to a named pipe directly.

8 DosSetNmPFHandlnfo Set named pipe specific handle state information 

8 DosTransactNmPipe Perform a transaction to a message pipe.

I DosWaitNmPipe Waits for an available named pipe instance.

8 * ERROR_PIPE_NOT_CONNECTED (233) - Pipe was disconnected by server. 

8 * ERROR_MORE_DATA (234) - More data is available.

2.0 Functional Characteristics 29 2.0 Functional Characteristics 30
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I 2.1.2.1 Named pipn Function Caris

9 2.1.2.1.1 DosCd lNmipe:- Perform a procedure call via a message pipe.

I Purpose Provide a "procedure call” transaction via a message pipe.

I Format. Cdling Sequence:

Microsoft Confidential 
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I

I

fl

I

I

* ERROR_FILE_NOT_FOUND

* ERROR_BAD_PIPE

* ERROR_PIPE_BUSY

* ERROR_PIPE_NOT^CONNECTED

* ERROR MORE DATA

4 Remmrks This routine has the combined effect on a naned pipe of DosOpen,
DosTransactNmipe, DosCCose. Ii provides a very eHiecieni m^dns 
of iepleeeeting local and remote proceduueeccH (RPC) interices 
between processes.

fl EXTRN DosCc alNmPipe:FAR

fl PUSHg A5CIIZ Fi lNi<^ee ; Pipe name
4 PUSHg OTHER InBu u fer ; Write bu^er address
fl PUSH WORD InBufferLen ; Write buufer length
4 PUS'IA OTHER OuUBuUfee ; Read buffer address
1 PUSH WORD OutBufferLen ; Read bu^er length
fl PUSHg WORD BytesOut ; Bytes read (returned)
fl PUSH DWORD TimeOut ; teximum wdt i^e
fl CALL DosCd lNmPipe

fl 2.1.2.1.2 DosConnectNmeipe:- Wats for a new client to open a pipe .:

I Purpose Enables a new client to obtain handle-based access to a named pipe
through DosOpen.

ILD
r-

fl Format Cdling Sequence:

I

where FilNNaee is the ASSIIZ name of the pipe ao be opened. 
Pipes are named \PIPE\FileName

InBuUfer is address of buffer to write to the pipe.

InBufferLen is the number of bytes to be written.

OuUBBUfer is address of buffer for return^ <data.

EXTRN DosConnectNmipe :FAR

PUSH WORD Handle ; Pipe handle 
CALL DosConnectNmPipe

Returns :

OutBufferLen is the maximum size (number of bytes) 
returned data .

of

BytesOut is where the system returns the num)er of bytes 
actually read ( re^rne^ .

TimeOut is
ava ilahi1i iy.

the maximum .o wdt for pipe

IF ERROR (AX not - 0)

AX = Error Code:

where Handle is the handle the named pipe return^ by
DosMakeNrmipe .

Returns: IF ERROR (AX not = 0)

AX = Error Code:

* ERROR_BAD_PIPE

* ERROR_PIPE_NOT__CONNECTED

* ERROR_BROKEN_PIPE

a ERROR INTERRUPT
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I current^ dosi^ (DosClose has been ksuedH DosDis^nnectNmPίipe
1 Remarks DosConnectNmPipe causes c newly made or disconnected named pipe < acknowle^es the close and makes the pipe avaifede to be
1 io enter c listen state ihri will accept c DosOpen from c client I reopened. A cHent that gets for^ced ott a pipe by a
1 (DosOpen io a pipe not in ihe listen state will ia^l). Ii the I DosDisConnectN^ ipe must sdll. issue DosClose to ckse its end of
1 cHent end a pipe is current open, DosConnectN^ppe returns I the pipe.
!
I

β

iroimeiaaely and has no eieec.. If the cHent end is not open, 
DosConnectNmPipe eRher wwfes und). i.t is open (ΐΎ blocking mode 
is set) or else retur^ns iMmeiaCely with error PIPE NOT COMECTED

1 (if non-bloc^ng mode is set) . If the pipe was previously opened I 2.I.2.I.,4 DosMakeNrmPpe - Create a named pipe.:
« but has been closed by the client and not yet disconnected by the
I server, DosC^u^i^iect^Nm^ipe always returns ERROR BROKEN PIPE. I Purpose Creates the s^e^ttiiled named pipe and returns fes handfe.
i Multiple DosConnectNmPipe can be fesued in m^r^-blnckl^cg mode; the
i ii.rst one puts the pipe feto Hsten st^e (if it is not akeaty 9 Format Caning Sequence:
I
I
I

I

open or dosing and sulbsequent ones s^ply test the pipe state. 
H DosConnectNmPipe is calM by the r^uescor (cHent) end of 
the pipe, the error BAD_pIpE is re^rned If the wwk (k 
blocking mode only) for the client open was interrupted, the error 9 EXTRN DosMakeNrmPpe:FAR

I INTERRUPT is returned.
I PUSH® ASCIIZ FifeName ; Pipe name
9 PUSH® WORD PipeHccdfe ; Returned pipe handle
9 PUSH WORD · OpenMode ; DOS open mode of pipe
9 PUSH WORD PipeMode ; Pipe open mode

I 2.I.2.U DosDisConnectNmipe:- Forces a named pipe closed.: PUSH WORD OuuBufSlze ; Advisory outgoing buffer size
PUSH W°RD InBu^ize ; Advisory incoming buffer sfee

9 Purpose Forces a named pipe to ctnst. 8 PUSH DW^1RD TimeOut ; Timeout for DosWartem?ipe
9 CALL DosMakeNimPpe

I Format CaUing Sequence:

8 where FifeName is the ASCCIZ name of the pipe to be opened.
9 Pipes are named XPIP^Fife^nre

I EXTRN DosDisConnectNmPipe:FAR
8 PipeHandle is where the system returns the handle of t he

I PUSH WORD Handle ; Pipe handle 9 named pipe that is created.
I CALL DosDisCnnnectNmPipe

9 OpenMode is the Dos OpenMode the named pipe and
I condsts of the ^How1^ bit feelds. They are ihe:

I where Handle is the handle of ihe named pipe re^ri^ by 8 * Inheritance flag
I DosMakeNimPpe.

8 * Write-thoough flag
I Returns: IF ERROR (AX not = 0)

I * Access feefe
I AX = Error Code:

8 The bit feefe mapping ls shown as felfe^:
I * ERROR_BAD_PIPE

8 Open Mode 5432I098765432I0
8 bits 0W******I000*AAA

I Remarks If the clie^ end of the pipe fe currently opened 8 W Fife Wrrte-thnough
I DosD isConnectNmP ipe forces it ctnsed (the dieC. geis an error
I code on its next n^ptarin^) . Note this may datia 8 The me is opened as fdfews:
I which has not yet been read by the dfe^. If the dfed end Is

2-0 Functional Charrctteistics 33 2.0 F^r^c^tinc^;t Chtrratt:rrstics 34
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If W = 0; Write-behind to remote pipes 
is allowed.

If W = 1; Write-behind to remote pipes 
is not allowed.

Wiite behind only has meaning in the case of 
remote pipe. OS/2 will in certain cases locally 
buffer data that is written to a pipe, and not 
send it across the net to the remote end until a 
future time. The Wrice through bit lets the 
application prevent this behavior, so that data 
will be sent across the net as soon as it is 
written by the application.

1 Inheritance Flag

If I = 0; Pipe handle is inherited by a 
spawned process resulting 
from a DosExecPgm call.

If I = 1; Pipe handle is private to the 
current process and cannot be 
inherited.

This bit is not inherit-u 1 y child processes.

AAA Access Mode

The pipe access is assigned as follows:

If A = 000; In-bound pipe (client to server)
= 001; Out-bound pipe (server to client)
= 010; Full duplex pipe (server to/from cli

Any other value is invai d.

* Bit is not applicable.

PipeMode defines the pipe-specific mode parameters and 
consists of the following bit fields. They are the:

* Blocking

* Type of named pipe

* Read mode

t)

B Blocking:

The pipe is defined as follows:

If B = 0; Reads/Writes block if no data 
avaliable .

If B = 1; Reads/Writes return immediately 
if no data available.

Reads normally block until at least partial data 
can be returned. Writes by default block until 
all bytes requested have been written. 
Non-biocking mode (B^l) changes this behavior as 
follows :

1. DosRead will return immediately with 
BytesRead=0 if no data is available.

2. DosWrite will return Immediately with 
BytesWritten=0 if no data is available. 
Otherwise, the entire data area will be 
transferred.

TT Type of named pipe.

If TT = 00; Pipe is a byte stream pipe.
= 01; Pipe is a message stream pipe.

All writes to message sv rcs.n pipes record the 
length of the write along with the written data 
(see DosWrite). The first two bytes of each 
message represents the length of that message 
and is called the message header. A header of 
all zero's is reserved. Zero length messages 
are not allowed (because OS/2 no-ops zero-length 
I/Os).

RR Read Mode

If RR = 00; Read pipe as a byte stream.
= 01; Read pipe as a message stream.

Message pipes can be read as byte or message- 
streams, depending on the setting of RR. Byte 
pipes can only be read as byte streams (see 
DosRead).

I

«

I
I

* Instance count

The bit field mapping is shown as follows:

Pipe Mode 5432109876543210 
bits B***TTRR ]---------ICount------- ]

2.0 Functional Characteristics 35

Byte wide (8-bit) count to control pipe 
instancing. Referred to as Instance Count. 
When making the first instance of a named pipe, 
ICount specifies how many instances can be 

created:

2.0 Functional Characteristics 3 6
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* 1 -=> ahis can bn ahn only instance (pipn is 
unique),

* -1 ==> ahn nu^b^nr nf instances i.s unlieiand,

* 0 ==> reserved value.

Subsequent attempts to make a pipe will fail ii 
ahn eaxz^eue number of alh^wed ^stances akea^ 
exists. The .'Count parameter js ignored when 
eeking otter the first insttfcn of a pipe. When 
multiple ifsaa^fces are alb^wed, eulliple clients 
can simultaneously DosOpen to the same pipe 
name and get handles to ^st^ct pipe ^stances

OuHiufSize js An advisory to the system of the nui^er of bytes to 
allocate for the out-going buUfer.

InBufSize is an advisory to the system the nui^er of bytes to
alloca^ for the ^com^ tetter.

TimeOut ss hhe default vake for the timment ppaaten<an to 
DnsWaitNePipe. Thi.s value mmy fbe sst. onty aa the ccreaion oo hhe 
iisst n^nceo o t t pe e t nanac . t a at that tmee the value is 
zeoot a sysemm wide de^fa^ value (50 ms ) wilt bc chosen .

8 Returns: IF ERROR (AX not = 0)

AX - Error Code:

* ERROR_PATH_NOT_FOUND

* ERROR_INVALDDJ?ARAMETER

* ERROR_PIPE_BUSY

* ERROR_OUT_OF_STRUCTURES

* ERROR NOT ENOUGH MEMORY

. Remarks How the ^11 duplex pipe works:

The concept is that one process uses Dostelce^ipe to cmlm a 
named pipe, and tten waks for anotter process to open the pipe by 
name via DosOpen. The pipe maker js caHed the ete of

the pipe. The pipe opener (cHete) js called the "requesting" 
end.

Once a pipe has been made ate succces^tty open^id, eate ete tes a
h^i^<^le ith .I. The servwg ete gets .Is ^ndle from

2.0 Functional Chhaaacteistics 37
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DosMakeNrmiip*. The requesting end gets its handle from DosOpen. 
Unlike for anonymous pipes, 3ch end can both read and write its 
one handle. ^yt^ng that one end w^aitns ahe ot^r end will be 
able to mad ate v^e versa. This js tecause are in f^ct
teo pipe tetters for a named pipe, one for each of flew.

Process A 
(serving end)

DosWrrte

DosRead <-

Pipe
Buufers

+---------------------------+
-> J 1 ) 1 ] ) ] —

+--------------------------- +
+---------------------------+

-- ] ] ] ) ] ] ] <-
+----------------------------+

Process B 
(requesting end)

-> DosRead

DosWrrte

Process A uses handle 
from DosMakeNUpe

Process B uses handle 
ttom DosOpen

Hem is an example to show how a named pipe is created, opened, 
and read/written by each end. Commets ^How the example that 
expla^ ahe the DosConnectNmipn/DnsDisCnfnnctNePlpe
calls .

Process A
(serving end)

/* First make a pipe */
DosMMkeN^^e ("Xpipee^o*·, handle1)

1
v

/* Wait for requester to o^n jI #/ 

DosConneetNπeipe(hhtflel)

Process B 
(requesting end)

<
/* Open pipe */
DosOpp;n ten^

1
v

/* Re^ cHent request */ 
Do oRead( ha na nel. ^b^f e 1)

<

/« Process C1J^nnt,s request */

v

2.0 Functional ChntaaCtnrstics

/* Wrae request to pipe 
DoosWite ^ancHe2, buffer2)

/* Read anRennRn from pb’ 
DosRentlhhtfltn,buffea2)
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/* Write response */ :
DosWri ^(hannUe!, buffer! ------------------------------------------------------------->

J

] V
] /* Stop using iht pipe *
] DosCCose(handln2)
v

/* Prepare for text client */
DosDisCoottetNmPipp(hhttlel]

J

V
/* Wit for another client */
D^:^(^c^r^t^t^c^t.NmP ipe (hantlel ]

I It is important to understate the role of the
I DosConttct.NmPipe/DosDisCotnnttNm?ipn calls versus
i DosOppenDooCCose. .

I A serving process creates a named pipe and then must wak for a
I client to open it. The DosConnectNm ipe accomplishes this. It
I takes the handle fnr the pipe an' wits fnr an open to happen (or
I returns status ^'matin^ that the is me^y opd) . Un^l.
0 some tli^nti opens thn pipn via DosOpun, it is in thn "Hstnning”

cr* i state .
r-

I pnce a pipn is ope^ the cnrvitg and request^ en^ have a
I conwesation using DosRead and DosWrrte (or DosTrttctctNm>ipe,
I which performs DosWrrte followed by DosRead on the pipe! . The
I pipe acts like a full duplex channel between the two processes.

I At some point, the requesting end may choose to close its end of
I the pipe, in which case the serving end wil even^uaiy get:

I 1. An EPF on a future read that finds the pipe empty or

I 2. The error BRpKEN_pIpE when it tries to do a wrke to the p^n.

The servki] end must "adnowle^e" the client's ceose of the pipe 

by 'o^g a DosDisConnectNr^^e. The servkg end's handle win now 
be inv^li' for I/P fnfie anotter DosConnecLNmPipe is done tn awak 
the next DosPpen. UmU a Hose has been tcktowledged by 
DosDi sCon nectNmP p ^, rnpnate' reads of thn by the serving end 

wi 1 continue to return EpF, an' ottar rnquestnrc ^ternpt to 

open the pipe will get error PIPE_BUSY.

These ruks make sure that the serving end has a ww1l μπ^οΙ!11 
way to know when the re^est^ end of thn p^e has been cbse', 
dd to le thn d^ing end consol when it is acceptabln for 
anottar requester to open thn pip1.

The serving end can destroy a named pipe at any time. It uses 
thn following PS/2 cal! to do this:

* DosDicContectNm?ipe (har^n le 1)

* DosClose (handle!)

DosDicCotnectNm>iρe will dissociate thn requesting end's file 
handln from thn named pipn 'ata struc^es an' mow DosCln^ Lu 
terminate thn last reference to thn pipe.

The serving erne's DosClose kens ks pipn htndln, towe/eG thn 
pipe buffnr wiH not be untH thn rnquesting et' tas Lso 
issue' a D ' ose on its handle to thn pipe. In this case, the 
request· „,11 get thn error PIPE_NOT_CPNNECTED on its next 
DocRetd or DosWrite, and will have to issue thn DosCCose.

The serving end may also issue a DosCUm to free Its pipe handln 
without a preceding DosDisContteC. The effect of this is that the 
requestor can read any of thn remaining data in thn pipe buffer 
without getting thn error PIPE_NOT_CPNNECTED on every DocRetd 
opp ea t.i on.

The concepts of eistottectitg and closing are separate' so that 
thn snrvmg en' can ^η^η a pipn an' reuse it seehUy for 
conversations with different ^uesse^. Without this concept, 
thn serving end would have to delete and recreate the pipe for 
each clnveesctilt.

β 2.1.2.1.5 DosPeekNN^pen- peek ^tn a na^d pip^.:

8 ρο^οΜ Read pipe without removing thn rna' 'ata from the

8 Format Cdling Sequence:

2.0 FuncUona1 ^ϋ^βηΐ^ϊ^ 39 2.0 Functional Characteristics
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EXTRN DosPeekNmPipe:FAR

PUSH WORD Handle ;? P ipe handle
PUSH@ OTHER Buffer ; Address of user buffer
PUSH WORD BufferLen ; Puffer length
PUSH8 WORD BytesRead ; Byv.-'s read
PUSH® DWORD BytesAvail ; Bytes ava ilable
PUSH® WORD PipeState ; Pipe state
CALL DosPeekNmPipe

I Remarks Dos PeekNmP ipe acts like DosRead except as follows:

« 1. The bytes read are not removed from the pipe.

8 2. The peek may return only part of a message (that part
8 currently in the pipe), even if the size of the peek would

where

ο
00

Handle is the handle of the named pipe returned by 
DosMakeNmPipe or DosOpen.

Buffer is address of the output buffer.

BufferLen is the number of bytes to be written.

BytesRead is where the system returns the number of 
bytes actually read.

BytesAvail is a 4-byte buffer where the system returns 
the number of bytes that were actually available. This 
buffer is structured as follows:

* 2 bytes - Bytes left in pipe (including message 
header bytes)

* 2 bytes - Bytes left in current message (zero for a 
byte stream pipe)

PipeState is where the system returns 
representing the state of the named pipe.

a value

If value^l,, the state of the Pipe is Disconnected

If va lue=2,, the state of the Pipe is Listening

If value=3 , the state of the Pipe is Connected

If value=4 , the state of the pipe is Closing

ERROR (AX inot = 0)

AX = Error Code

ERROR BAD PIPE

accommodate the whole message.

3. DosPeekNmPipe never blocks, regardless of the blocking mode.

4. Additional information about the status of the pipe and

remaining data are returned. The caller can use this, for
example, whethe the peek returned all of the current message 
or whether the pipe is at EOF (pipe is at EOF when there are
no bytes left in the pipe and Status is Closing or
Disconnected).

PipeState is where the system returns the state of the pipe
(Disconnected, Listening, Connected, Closing).

The four states of a named pipe are defined as follows:

* Disconnected - after a DosMakeNmPipe or a DosDlsConnectNml ipe.

- Indicates that the pipe has no current requesting end and 
that it is not willing to accept an open. The serving end 
must issue DosConnectNmPipe to put the pipe into the 
listening state before an open will be accepted. A pipe 
will be in the disconnected state

1. Immediately after the DosMakeNmPipe but before the 
first DosConnectNmPipe or

2. Immediately after a DosDisConnectNmPipe but before the 
next DosConnectNmPipe·.

* Listening - after a DosConnectNmPipe.

Puts pipe into a state where it will accept a DosOpen from 
a requester. A pipe not in Listening state cannot be 
opened (DosOpen will return "pipe busy*).

Connected - after the first DosOpen to the pipe.

Indicates that a requester has DosOpened the pipe. The 
serving and requesting ends are able to do 1/0 to the pipe

2.0 Functional Characteristics 41 2.0 Functional Characteristics
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V (ie, there are valid handles for both ends). I * Instance count

8 The bit field mmpping n shown as foHows:« * Closing - after the last DosClose to the pipe from either the
8 server or req^^i^t^er end. 8 Pipe Mode 5·321O90765·321O

β bits BE* R T T R R )---------Count------- ]
β - The requesting end of the pipe has issued DosClose for all
β dups of the handle i.t had t.o the pipe, rie., the 8 B Blocking:
β requesting end of the pipe is closed. The serving end
9 wil! get EOF on reads to t.he pipe after it has i The pipe is defined as foioows:
β succcesfully read all buffered data; on writes, serv^g
8 end win get error BROKEN PIpE. The Serving end must i If B = 0; ^ads^ntes block if no data
8 issue DosDisCnddecaNpPipe or DosClose to acknowledge t he 8 available .
β close of the requesting end. If DosDifCn--ectNm>ipe is β If B = 8 R^i^c^s^si^rriLes return immediacy
β used, the pipe can be reused by issuing DosConnectNm Ppe, β if no data available.
β which aloows another requester to open it. If DosClose is
8 used, the pipe is deallocated. 8 Reads -ογιρΙΙυ block mril at least paariil dita

8 can be returned. IWRes by block mn 11
8 all bytes requested have been written.
β N^o^-!^;iocking mode (B=l) changes t^s behavior as
8 folo^wf :

8 2.1.2.1.6 DosQNmPHanddtate - Query Named Pipe Handle State: β 8 DosRead will return l.pmelilely with
β BytesRead=B if no data is available.

8 Purpose Return named pipe-speeific handle state information.
β 2. DosWrite win return lmm^iae^ with

8 Format Caning Sequence: 8 BytesWrrtten=0 if no data is available.
β Otherwise, the enUre data area wiil be
β transferred.

8 EXTRN DosQN^^ndStale :FAR
8 E End-point of named pipe.« HUSH WORD Handle ; Pipe handle

t HUSH8 WORD PipeHan-leSSate ; Pipe handle state β If E = B; Handle n the client end of a named pip<

β CALL DcsQN^^a^^te β - 8 Handle n the server end of a named pip

β TT Type of named pipe.

β where Handle is the handle of the named pipe ret.urned by β If TT = BB; Pipe is a byte stream pipe.
8 DosMakeNimPpe or DosOpefi. 8 = B8 Pipe is « m^:^sage stream pipe.

8 PipeaandleState n the named pipe handle stit^e and β RR Read Mode
8 consists of the fnlnowidg bit fields. They are the:

β If RR - BB; Read pipe as a byte stream.
β * Blocking β = B8 Read pipe as a message stream.

β * Server or requestor end
β Count Byte wide (8-bit) count to ^ηη^ pipe

β * Type of named pipe β ι-^ι^1-9. Referred to as l-fta-ce C^i^rn. .
β When mmki^ the first instne-e of a named pipe.

β * Read mock β Count scribes how many insL.lntes cp- be
β created:
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I

I

I

I

I

I

I

* 1 ==> ihis cat be thn only instance (pipe is 
unique),

' -1 = = > the number nf instances is unlimited,

* 0 ==> reserved value.

IF ERROR (AX not = 0)

AX - Error Code:

* ERROR_BAD_PIPE

• ERROR PIPE NOT CONNECTED

I Remmrks
I

9
I

I

CM

00

At the semng end, the va^es returned by DosONmiPatniSLcte are 
those originally established by DusMakeNeipe or a subs-ue^ 
DosSetHmeHaanStaae. For the client end, the values returned are_I 

those originally nsttblishnd by DosOpen or a subsequent
DosSetNmeHannStaae.

9 2.1,.2.1,.7 DosQNNeippenfo - Query a named pipe's Informstion: 

I Purpose Returns information for a named pipe.

I Format CaUing tequence:

1 EXTRN Do sQQ nPI ppe^o: F

1 PUtH WORD Hanole ; Pipe handle
I PUtH WORD IffnLnv^l ; Pipe data required

I PUtH® OTHER IffcBuf ; Pipe data buffer
I PUtH WORD InfoBuftize ; Pipe data buffer she
I CALL DosQQmeipeenfo

1 where Handle is the handle of the named re turned by
I DosMakeNm ipe or DosOpen.

I MoLevel is the tevel of the pipe ^^^adon required.

I Level 'V file ^formation is returned in the foHowi^
I fnim^t:

2 bytes - Actual size of buffer for outgoing I/OI *

Microsoft confidenfitl
OS/2 1.2 IFt Patent Documeefetion

* 2 bytes - Actu^ size of buffer for Agoing I/O

* 1 byte - Maximum allowed nutter of pipe instance

* 1 byte - Current nud^e^r of pipe ^stances

* 1 byte - Length of pipe name

* Asci iz - Name of pipe (including WComputerName
if remote)

Info^Buf is (he ^ora^ area ^^ere the system returns the 

iequeseed lev%' of named pipe ^forma^on.

IffoBuftizn is the length of InfoBuf.

Returns: IF ERROR (AX not = 0)

AX - Error Code:

‘ * ERROR__BUFFER_OVERFLOW

- DosQNniPipeenfo returns whhtever will fit in
InfoBuf

* EWROR__INWALD_LEVEL

e ERROR BAD PIPE

9 Reiwrks

I 2.1.2.19 DosRawRRetNvPipe::- Dred (raw) read ftmed pipe:

I Purpose Read bytes direcOy from a named regardless of whether it Is
I a message or a byte stream pipe.

I Format Cd ling tequence:

2.0 FuncCinftl ChhaaaCeeistics 45 2.0 Functional ChatraCeeiiLici
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1 EXTRN DosRa’ .-ReadNmPipe : FAR

1 PUSH WORD Handle ; Pipe handle
I PUSH® OTHER Buffer ; Buffer address
1 PUSH WORD BufferLen ; Buffer length
1 PUSH® WORD BytesRead ; Bytes read (returned)
V CALL DosRawReadNmPipe

EXTRN p .sRawWriteNmPipe:FAR

PUSH WORD Handle ; Pipe handle
PUSH® OTHER Buffer ; Buffer address

PUSH WORD BufferLen ; Buffer lergth
PUSH® WORD BytesWritten ; Bytes wri.ten (returned)
CALL DosRawWriteNmPipe

CO
CO

where Handle is the handle of the named pipe returned by
DosMakeNmPipe or DosOpen.

Duffer is address of buffer to receive the data from 
the pipe.

BufferLen is the number of bytes to be read.

BytesRead is where the system returns the number of 
bytes actually read (returned).

Returns: IF ERROR (AX not = 0)

AX = Error Code:

* ERROR PIPE NOT CONNECTED

where Handle is the handle of the named pipe returned by
DosMakeNmPipe or DosOpen.

Buffer is address of data buffer to write to the pipe.

BufferLen is the number of bytes to be written.

BytesWritten is where the system returns the number ol 
bytes actually written (returned).

Returns: IF ERROR (AX not = 0)

AX = Error Code:

• ERROR_BROKEN_PIPE

* ERROR PIPE NOT CONNECTED

f Remarks

I For a byte pipe, this is exactly like DosRead. For a message
I pipe, this is exactly like DosReading the pipe in byte read mode,
I except message headers will also be returned in the buffer (note
I that message headers will always be returned in total--never split
I at a byte boundary).

I This function will not be documented to users.

Remarks The data in Buffer should include message headers if it is a 
message pipe. This call ignores the blucking/nonblocking state 
and always acts in a blocking manner—it returns only after all 
bytes have been written.

This function will not be documented to users.

I 2.1.2.1.9 DosRawWriteNmPipe:- Direct (raw) write named pipe:

I Purpose
9

Put bytes directly into a named pipe, regardless of whether J.t is 
a message or a byte stream pipe.

2.1.2.1.10 DosSetNmPHandState - Set Named Pipe Handle State:

Purpose Return named pipe-specific handle state information.

Format Calling Sequence:

9 Format Calling Sequence:

2.0 Functional Characteristics 47 2.0 Functional Character1stics 4B
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If RR = 00; Read pipe as a byte stream.
= 01; Read pipe as a message stream.

« EXTRN DosSetNmPHandState:FAR

1 PUSH WORD Handle ; Pipe handle « Returns: IF ERROR (AX not = 0)
V PUSH WORD PipeHandleState ; Pipe hand! state
1 CALL DosSetNmPHandState 8 AX = Error Code:

9 * ERROR_INVALID_PARAMETER

8 where Handle is the handle of the named pipe returned by β * ERROR_BAD_PIPE
1 DosMakeNmPipe or DosOpen.

8 * ERROR_PIPENOTCONNECTED
1 PipeHandleState is the named pipe handle state and
« consists of the following settable bit fields. They are
• the :

9 Remarks Note that only the read mode (byte vs message) and
1 * Blocking 9 blocking/nonblocking mode of a named pipe can be changed.

1 * Read mode

1 The bit field mapping is shown as follows:
9 2.1.2.1.,11 DosTransactNmPipe:- Perform a transaction on a message pipe.:

• Pipe Mode 5432109876543210
β bits B*****RR000D0000 I Purpose Perform a transaction (write followed by a read) on a message

8 pipe.
1 B Blocking:

8 Format Calling Sequence:
• The pipe is defined as follows:

β If B = 0; Reads/Writes block if no data
β avaliable. β EXTRN DosTransactNmPipe:FAR
I If B = 1; Reads/Writes return immediately
9 if no data available. 9 PUSH WORD Handle ; Pipe handle

8 PUSH0 OTHER InBuffer ; Write buffer address
« Reads normally block until at least partial data 9 PUSH WORD InBufferLen ; Write buffer length
• can be returned. Writes by default block until 9 PUSH8 OTHER OutBuffer ; Read buffer address
1 all bytes requested have been written. β PUSH WORD OutBufferLen ; Read buffer length
1 Non-blocking mode (B=l) changes this behavior as 6 PUSH8 WORD BytesOut ; Bytes read (returned)
β follows: « CALL DosTransactNmPipe

β 1. DosRead will return immediately with
• BytesRead=0 if no data is available.

9 wh'ire Handle is the handle of the named pipe returned by
8 2. DosWrite will return immediately with 9 DosMakeNmPipe or DosOpen.
I BytesWritten=0 if no data is available.
1 Otherwise, the entire data area will be 8 InBuffer is address of buffer to write to the pipe.
1 transferred .

8 InBufferLen is the number of bytes to be written.

* RR Read Mode 8 OutBuffer is address of buffer for returned data.
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OutBufferLen is uhe maximum size (number of bytes) of 
returned data.

BytesOut is where the system returns the number of bytes 
actually read (returned).

IF ERROR (AX not = 0)

AX = Error Code:

* ERROR_BAD_PIPE

* ERROR_P IPE_Bl)S Y

* ERRORPIPE_NOT_CONNECTED

* ERROR MORE DATA

Pipes are named \PIPE\FileName

TimeOut is the maximum time (milliseconds) to wait foL 
the named pipe to become available. If a zero value is 
used, the default value specified at DosMakeNmPipe time 

will be used. If a '-1* value is used, an indefinite 
wait will be entered.

Returns: IF ERROR (AX not = 0)

AX - Error Code:

* ERROR_FILE_NOT_FOUND

* ERROR_PIPE_BUSY

* ERROR INTERRUPT

LO
00

8 R marks This provides an optimum way to implement transaction-oriented 
8 dialogs. DosTransactNmPipe will fail if the pipe currently 
8 contains any unread data or is not in message read mode. 
8 Otherwise the call will write the entire InBuffer to the pipe and 
8 then read a response from the pipe into the OutBuffer. The state 
8 of blocking/nonblocking has no affect on this 
8 call—DosTransactNmP ipe does not return until a message has been 
8 read into the OutBuffer. If the OutBuffer is too small to contain 
I the response message, the error MOREDATA will be returned as 
8 described for DosRead.

8 Remarks
8
8
8
t

DosWaitNmPipe allows an application to wait for a server on a pipe 
for which all instances are currently busy. This call should be 
used only when ERROR_PIPE_BUSY is returned from a DosOpen call. 
The call will wait up to Timeout milliseconds (or a default time 

if Timeout is zero) for a pipe of the name given to become 
available. When a pipe instance becomes available, it will be 
given to the highest priority waiting process. Waiting processes 
of equal priority will be given an available pipe instance based 
on longest time spent waiting for the named pipe.

8 2.1.2.1.12 DosWaitNmPipe:- Wait for an available named pipe instance. 

8 Purpose Waits for the availability of a named pipe instance.

I Format Calling Sequence:

EXTRN DosWairNmPipe:FAR

PUSH8 ASCIIZ FileName 
PUSH DWORD TimeOut 
CALL DosWaitNmPipe

; Pipe name
; Maximum wait time

8 2.1.3 I/O Services

OS/2 (TM) provides access to the major character and block devices through 
system calls. Some devices may be accessed through system calls specific to 
the device, such as the KBD and VIO calls for the Keyboard and display, 
respectively. A device such as the disk is accessed via file system Al’. 
In addition, the file system API may be used to access any named charactei 
device, such as LPT1 or COM1.

where FileName .e ASCIIZ name of the pipe to be opened.
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8 2.1.4 ANSI Support for Video and Keyboard

to
00

The ANSI commands lESn(...h) to set mode must set, in both OS/2 and
modes, the: video inLo the new video modes of the EGA and IBM PS/2
models 50, 60 and 80 for these codes:

• 14 is 640x200 color
* 15 is 640x350 mono
* lb 640x350 color
• ] - '0x480 color
* 18 ,· *80 color
* 19 1 _ 3z "0 color

For enhanced keyboards. Extended Keys (OEOH low bytes) should be

DOS
(TM)

(I supported as distinct keys. PC-DOS will provides this with a /X switch for 
(I DEVICE=ANSI. SYS . If /X is omitted, Extended Key values are supporte 
I normal keys (000H low bytes). OS/2 should provide this support in OS/2 
8 DOS modes and consider PC-DOS compatibility.

8 2.1.4.1 Device and File Handles

I Many system calls use a parameter called a handle A handle is a 16-bit value 
I which is used to refer to a particular device or file.

8 2.1.4.2 Handling of I/O

The characters AC, 
specially.

Break, AS, AP, and APrtScrn are handled

The OS/2 provides buffered input with editing via function keys.

The data is read until the first AM or ENTER key is seen. This 
means that the length of the read data may be less than the 
requested length. Note that the data is always terminated with the 
byte sequence ODH OAH.

If A2 is encountered, no further data is read.

The data is echoed when read.

Tabs are expanded into 8-character boundary spaces upon echo, but 
left as 09H in the buffer.

For a write in cooked mode:

8 - The AS is

8 - The AP or

8 - The AC or

8 - Tabs are expanded to 8-character boundaries and filled with spaces.

8 - Ascii character codes less than 20H are preceded with a caret (AJ
8 and 40H is added to the codes.

I - Output Is performed up to (but not including) a AZ or the length of
8 the request. The number actually written may be less than the
8 number requested.

8 A user process pei-^rms I/O to a block device strictly in raw mode. Data is 
I transferred without interpretation or translation.

I A user process 
C raw and cooked.
8 IOCTL facility.
• cooked mode are:

may perform I/O to a character device in one of two modes: 
These modes may be set by the user process through the 
The device drivers provided with OS/2 that support raw and 8 2.1.4.3 ASCIIZ Strings

« Keyboard

8 In raw mode, data is transferred exactly as it appears and for the length 
8 that the user requested. In cooked mode, data may be edited, buffered, 
8 and/or translated by the OS/2. The operations that the OS/2 performs for 
8 cooked mode 1/0 are as listed below.

8 * For a read in cooked mode:

8 Several function calls accept an ASCIIZ string as input. This consists of 
8 an ASCII string terminated by a byte of binary zeros.

8 World Trade Considerations: ASCIIZ strings may be composed of mixed slngle- 
8 and double-byte characters, and may be used in the following cases:

8 * filename and filename extension
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I * path name

8 * d-imctnry name

8 2.1.4.4 Filnnaee Speeificaticn

Γ
ΟΟ

8 The spee^cat. iot nf a H^aaee is tepencJent on ahe Hie systee. The OS/2 
8 st.andard Hkaaee consists nf drive speedier, paahnaee( ^tnaee and
8 extension. The only required part is the iiUn^i^ee. Al other parts are 
8 op^onal. The foreat is as follows - hpp.[D:) [pnthtaee]iinnιaaen (.ext]

8 Dnve SeriHer - hp2.D: This is an np^nnal parne^t^<nr to specify the 
I J-ogical drive. 1D' can be any ^ve letter. If this ^maaeer is not 
I speeded the current ^^e is used. NOTE: This parae^t^er is ignnred by 

I the file systee if a UNC s^€^ecfier is also used because UNC names have no 
8 associated drive letter.

8 Pa^narne typdfier: (pre^i])  ̂rrllldir2\] ...HirnX] This is an optional 
8 pnrae^e.er to specf the directory. ^eUx: ^pinna! lnnding 'V nr '\\' A 
8 leading 'V starts the path froe the root ^rectu^ of the logical· ^ve. 
8 If no l^^ng 'V is sfpedned the path starts froe the ^rrent directnry 

8 of the drive speni.fi.nd (nr the current ^ve f no ^ve is speeified) .

8 A ka^ng '\\' s^^es that this is a UNC naee. The en^re frlfowing name 
8 is ^erpre^ by the ne^ork s^lft^ware (i.e. \\server\sharredir...\file).
8 UNC paths always start froe the rnnt. directory of the server share paint.

8 dir\: Successive directories to be searched. 
8 eeeanng. means the current directory.

'.' and have special
means the parent dir^ectfry

8 Fieenaee: fienaee (.extj This is to specf the ^knaee or ^rertor^

8 Note: Throughout this ^xt 'V has been used tn denote the path separator 
8 characcer. '\' and '/' are ^tercha^eable. Some Eternal and external 
8 corneands use ' I* for speeciying options and must have 'V as the path
8 seppratnr, but the file systee does support '/' as a pnah sepmator.

Microsoft Contiddettαl
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8 2.1.4.5 File AnocaUon Table (FAT) Type DeeereinaGon

8 The FAT fiee syseern uses the FAT to eap a fHe's anocaGon of disk space.

8 T^ irisst Wwo en^es n hhe FAT map a ^rtwn of hhe dieectiory; hhcse two
8 FFA entrees contain n^cic^<tOas of hhe sie and hre^at of hhe dssk. The FAT
8 ccn be in a 12-bit or a 16-bit fcrrent. OS/2 (TM ) d^eL^ein^^s whether the
8 di.sk/dislce^e ;ha ο 122 ;c f (16-bi (FA .fomaa bb .looking oa fhh tota
8 numbbe of οmocaaion units fn fhe disk or on fhe diskeLte.

8 OS/;2 ( TM) fdeereines the fype o1 fAA formaa ( 12 fn I1--1 fe^es) fb usn^
8 the foHowir^ formula:

IF ((hS-RS-(D*BPD/BPS)-(CF*/PF))/SPC)+1 >= 4086 
8 THEN 16-BIT FAT
8 ELSE 12-bit FAT;

I where

f * TS = ^e count rf'^e tita]. sectors on the dtse rr ^^ette.

8 * 
8

RS = The nu^er of sectors at the beginn^ of the dise t^t are
reserved frr the brrt record DOS reserves 1 sector.

8 * D = The nuitoer rf dtrncaory ^ntri^es tn root dredor^

8 « BPD = The ncubee r f bytes per direclLory entry.. BPD is always 32.

I * BPS = The nnu^ee rf bytes per I 'gica( sector.

8 * CF = The nnu^be r^ FATs per <^«>/( Fr». «ο st. dGsks CF is 2. frο VDISd
8 is 1.

8 * SPF = The nnu^be n^ sectors per FAT-

8 * SPC = The of ^e^c^l^irs ner aHccaiwn ndt.

8 ^e ̂ re '^sV defined tr e^,an pm-titlon frr a ^rtit1 om^e device, rr
8 that whi^ is accessible tfirru^ a drtve letter.

8 Fractfonal cluster nu^ers that eay result froe the calculation nrted in the 
I above irreula are to be rounded downward, i.e., the fractional portion 
I aruncnand.
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I 2.1.4.6 Device Names

I The operating system has reserved certain names for devices supported by the 
base device drivers and installable device drivers supplied with the

I operating system. These device names are listed as follows.

I C0M1 First serial port.

I COM2 Second serial port.

I CLOCKS Clock.

I CON Console keyboard and screen.

I SCREENS Screen.

I KBDS Keyboard.

I LPT1 or PRN First parallel printer.

8 LPT2 Second parallel printer.

8 LPT3 Third parallel printer.

I NUL Nonexistent (dummy) device.

8 POINTERS Pointer draw device-

f These names can be used in the DosOpen system call to OPEN the corresponding
8 devices. Note that these reserved device names
8 filenames; the OPEN always checks for a device name
8 filename. This means that a filename which matches

take precedence over 
BEFORE checking for 
a reserved device name

8 can never be OPENed, since the device will be OPENed instead.

Microsoft Confidential 
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8 2.1.4.7 Device I/O Services - General API

8 2.1.4,7.

8 Purpose

8 Format

1 DosBeep - Generate Sound From Speaker:

Generate sound from speaker.

Calling Sequence:

EXTRN DosBeep:FAR

PUSH WORD Frequency 
PUSH WORD Duration 
CALL DosBeep

; Hertz
; Length of sound

where Frequency is the cycles per second (Hertz) in the range 
25H to 7FFFH.

Duration is the length of the sound in milliseconds.

Returns: IF ERROR (AX not = 0)

AX « Error Code

8 Remarks None.

8 2,1.4.7.2 DosDevIOCtl - I/O Control for Devices:

Note: There are exceptions to some of these names being reserved. The 
device driver that supports C0M1 and COM2 is installed via CONFIG.SYS. 
Removing this device driver or replacing it with a device driver that does 
not support the device names COMI and COM2, makes COMl and COM2 no longer 
reserved in the system. Since the operating system naming convention is for 
COMl and COM2 to identify the serial ports, it is not recommended that these 
names be used for any other purpose.

8 Purpose
8

8 Format

8

Perform control functions on the device specified by the opened 
device handle.

Calling Sequence:

EXTRN DosDevIOCtl:FAR

PUSH8 OTHER Data 
PUSH® OTHER ParmList
PUSH
PUSH
PUSH
CALL

where

WORD
WORD
WORD

Function
Category
DevHandle

DosDevIOCt1

; Data area
; Command arguments 
; Device function 
; Device category 
; Specifies the device

Data is a data area.

ParmList is a command-specific argument list.

»· ·· · ·· a
i · · · · · ·
i ·· · · * ··
• ···· · · ·
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8 Functlfn is the device-spenific function code.

8 Category is the device category.

8 DevHandle is t device handle reiurted by DosOpen or t
8 statoato (open) device handle.

8 Returns: IF ERROR (AX not = 0)

8 Λχ = Error Code

8 Reeerks Tlhis ^net-ion ^ov^es a geneeic, ex^ndable IOCTL HcHity ihai
8 replaces and e^ices obscure the previous IOCTL system call.

8 Nooe: Some IOCTL functions do not require data and/or parameters
8 to be passnd when the ^nc^on is called. For these IOCTLs
8 DosDevW'B can be called with a DWORD of zero (nuB pointer) for
8 either of the PareList and Data area address fields.

d Refer to "---------------- ----------- ----------- ----------- ------------w on page -------for
8 information regarding speeciic I/O connroi coemends.

8 2·1-5 Ext.ended DOS Earl.tjon Architecture

9 The Lxtended DOS ^rUGon consssts of a coo lection of extended volumes
8 which are .lBnked by a pointer in the extended volumes' extended
8 boot record. An extended volume consists of an extended boot record and 
8 one logical block device . An extended vo^me crea^ witMn the extended 
8 DOS par^Gon can be any size from one cylinder long up thru the maximum 
8 ava^aHe cont iguous space in the extended DOS pnGGon. In OS/2 1.0, an 
8 extended volume cannot be larger than 32 MB due to the limitrtfots of the
8 FAT file item. However, in OS/2 1.1 this riss-ictoon has been removed 
f from the tAT file system. In °S/2 I.2 ^rGGon type 07h has been added for 
+ .nstr llaMe fi.le s^tems. An exiended volume can be ltrgnr than 32 W3. Al

9 extended volumes must start and end on a cylinder boundary. An extended 
9 volume will correspond to an image of a physical disk. The extended toot 
8 record corresponds to ihe m^r^s-nr boot recort tt ihe begin^ng of an actual 
8 physscal disk and the ^gic^ block dev^e correspond .o the DOS p^r^tii.o^n 
8 ^t. .s eoitind io by ihe m^r^t-nr boot record

+ Therefore the logical block device tog.ns with . norpal DOS boot sector if 
f .i .s a DOS lngiitl block devtee (syst 0nd= 1, 4. or 6) . IFS lfgictl block
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·+ devices (syst .nd = 7) need not start wi-h a normal DOS boot sector. Tiiis
9 lngictl block device must start on a tra^ toundary and foHow the extended
I boot recuid un the ^ysical disk. The ^g^rl tood tov.ce and the extended
9 volume both end on the same cylinder boundary.

8 Each extentod volume ^I1 contain an extend boot record loctind .n ihn

9 first sector of the disk location assigned to it. This extended boot record
9 will contain the 55AAH signature id byte. This will allow programs thaL
8 look at the extended (mister) boot recoto to be compptible. This extended
8 bout reco^ wil aBo contain a ^rGGon taMe, which can contt.n only 2
8 types of e^t.tlns. The boot code is not critical, as the devices are not
8 considered bootable. It is su^i^i^i^ted that the boot code simply output a
8 message indicating an umboooable p^r^t.itκ^t if it is executed.

8 The eart-lt.fot table portion of the extended boot records is the same as the
8 eartii·Cot table structure in the ρριΙογ boot record. This structure has 4

8 eart-itfft entries of 16 bytes each. The system id byte must be Hlled in
8 for all 4 entries with one of the tonow.ng vBues:

I Olh - DOS eart-ltfot with SIZE = < 16MB

1 04h - DOS p^irt .Gon wth 16MB < SIZE -< 32MB

9 05h - maps out tssignnd .o the next extended vo^me. Serves
8 as a pointer to the next extended boot record.

+ 06h - DOS eartltfot with SIZE > 32MB

+ 07h - Installable File System

9 If the system ID byte is 0 then the values in -hri p^E^t-itoo^n table entry
8 should be zeroed out.

8 If OS/2 d^tects any other values other than Olh, 04b, or 06h .i should
8 .gnore .tat entry and not attempt to install the logical block device. TMs
8 wil tBow exptt^ion of devices in this without problems with
8 com^tJbHity with earHe- s^lems.

8 The p^r^tito^n start and end Helds (C,H,S) sh<^i^^^d be filled .n for any of

I the 4 paHHcn entries .n an exi.ended boot record itai have one of the
I above sys.^e^m id lyteSL Thhs wil. a Boo a program ssch aa FFISK to tote^ne
9 the t1locttnd space .n thh exee-i^ DOS pertttift, aa wwB as tBow thn
I devi.ce dr.-vets to -he p^sictl dasd area t^i beings io 1-. The
9 ^rUGon ss^r-t and end f^ds (^Η,5) for the ^rUGon entry hiiat poln^
+ to the log.lal bloock tovice (system id Ol^ 04^ 06^ oo °7h) eapp oup ^e
+ p^s^al bounddries of the 1fgigt1 block device and are oBse- tn1tiivn .o
9 ^e beginn0^ of the extend toot record t^t ihe entry tns.^ns .n. The
8 ^rGGon start and end Helds (C,H,S) for the ^tiGon entity ihti points
9 to the next extend volume (system 0d 05h) mtp out the physical boundaries

I of the next extend volume and tte relative io the tegitting of thn nnt-G1

9 physsgal disk.

2-0 F^r^t^iint^l ChirrtgeersLigs Λ A A A e- 6U
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9 The relative sector and number of sector fields will be set up differently 
+ depending on what system id byte is used. If Olh, 04h, 06h or 07h is in the 
+ system id field for that extended partition entry (pointer to the logical 
9 block device) then the relative sector field should be set up as an offsv’.
I from (and including) the start of the extended boot record for the 
* associated extended volume. The number of sectors (size) field will be 
9 filled in with the size of the created logical block device area, or in 
I other words, the number of sectors mapped out by the start and stop 
I cylinder/track/secLor fields. The size of the extended volume can be 
8 calculated by adding the relative sector field and the sector size field of 
0 the associated extended boot record.

0 If the system id byte is 05h, then the relative sector field will be the 
0 offset (of the NEXT extended volume) in sectors from the start of the zntire 
0 extended DOS partition. The number of sectors field is not used in this 
I field, and should be filled with OOh's.

I This architecture allows only one logical block device to be defined per + 
I extended boot record. Therefore, only a maximum of two partition entries at + 
4 a time will be used in each extended boot record, an entry with system id + 
4 byte of (Olh, O^h, 06h, or 07h) and an entry with id of 05h, which is the + 
0 pointer to the next extended volume Although only two entries can be used,I a program installing these devices should not assume that the first I entries will be the non zero entries.

Microsoft Confidential
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byte of 05h, indicating that another device (extended volume) exists. If a 
05h is not found, then there are no more logical block devices (extended 
volumes) in the extended DOS partition.

If a 05h system id is found, then the start location in that partition entry 
should be read in order to find the location of the next extended boot 
record (extended volume). When it is located, it should be read in and then 
the process repeated in order to install additional devices.

Once all the valid devices for a physical drive have been installed, then 
the next physical drive should be examined and the entire process repeated.

A device driver should not assume any order dependency when searching for a 
particular system id byte in an extended boot record. All four possible 
entries in a extended boot record partition table should be searched before 
a driver decides that a particular system id byte does not exist.

The extended DOS partition can only be created if a Primary DOS or IPS 
partition already exists on a bootable drive. A Primary DOS partition is a 
partition with a system id byte of Olh, 04h, or 06h. A Primary IPs 
partition is a partition with a system id byte of 07h. If the drive is not 
bootable, then an extended DOS partition may be created without having a

2 Primary DOS partition.

The Extended Dos Partition will start and end on a cylinder boundary.

ο

I 2.1.5.1 Installing Block Devices in the Extended Partition 2.1.5.2 Creating Block Devices in the Extended DOS Partition

I To install block devices, the device drivers should first install the I primary DOS partitions on all physical drives if any exist. This will
Insure that an existing drive letter (D:) on the 81h drive will remain the 
same. After these devices are installed, then on the 80h drive, the drivers 
should look for the existence of the extended DOS partition. If one exists, 
then it should look at the first sector of the extended DOS partition for

■4 the first extended boot record. If there is a valid system id (Olh, 04h, 
+ 06h, or 07h) in any of the 4 partition entries, then the device is Installed 

and assigned the next available drive letter. This should occur before any 
CONFIG.SYS device drivers are loaded to allow FDISK to correctly display the
drive letter when space is allocated for the drive.

The first extended boot record (in the extended DOS partition) is a special 
case in that It is possible that there will not be a device to be installed 
defined in the partition table. This is because the first device might have 
been created and then deleted at some time, but the first extended boot 
record is needed to point to the next one if one exists. Any other extended 
boot record will always have a device to be installed.

Once a device has been installed (or the special cases above occurs), then 
the device driver should search the other partition entries for a system id

To create the structure for an extended volume in the extended DOS 
partition, FDISK should determine if there is available space in the 
extended DOS partition and if less than 24 total devices are allocated in 
the system. The maximum numbei of block devices allowed is 26, and 2 are 
used by diskettes A: and B: . If so, then the program will create an 
extended boot record at the space located, with a partition entry filled in 
with the size and location information for that logical block device. Il 
this is not the first extended boot record, the program should then back up 
to the last extended boot record in the chain (as linked by the 05h 
entries), and create an partition entry in that extended boot record thaL 
has the size and location data for the newly created one. This action will 
create the pointer required to locate the boot record just created.

If this is the first extended boot record (in the extended DOS partition), 
only the size, type and location of the logical block device need to be put 

into a partition entry. The start of the extended DOS partition in the 
master boot record will serve as a pointer to this extended volume.
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2.1.5.3 DDeeting Block Devices in thn PxSe^nded DOS Pattitiof

To dei^^ a block Shn program should zero out She I6 byte ^ftiS-ion
4- ^t^y ShaS containnd Shn systiem i.d byte that ifdicatrd She device t^e (Olh, 
+ 040 ο60, or 0?h) . Al'o if Shn same extented boot record there exists a 

h^tt·it·n^^f entry witih system id of 05h, indicating thaS another exS^d^ 
vdime exitSt, thnn Shit Information 'ο<^»^^11 be copied to the 05H ^iriso  ̂
entry of prev^s ex^nded boot record. There it nxception So Shi'
^le. If shn ^(^ 1̂ block devicn delmd is as thn beginnidg of Shn
exsended DOS rattit-ind shen only shn u-Γtiaiof entry iteteasiri^ shn device 

type wouid be zemed out. The 05h winter in^^ation should be left in 

place .

2.1.5-4 Layout of Block Devices in Shn ExSended DOS Pattisicn

2.0 F^r^ciiodtl lhatrtiserttics
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Maa'er Boot Record ....No^ 1....•........... I

..............................Note 2 > |4 2 5 Ο I55AAI < Note 3

Primary DOS Paftiaiof 
DOS C: drive 32mb

Note 4 
> Size

I
|

Other opr«a»ting system p^tr^itκ^f |
(XENIX) Note 5 I

E
x
a

D
0

1 s

P
a
r
a
i
a
i
o
n
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j Extended Boot Redod. .NoSn 6. . I
+ — + — + — 4---------|
|5 |0 |0 |55AA|

4--------------------------------------------------------------------- 4------4 — 4------4------------ 4

I LOGICAL block device D: Note 8 |
| 32mb > Size > 16mb or IFS !
4---------------------------------------------------------------------------------------------------------------- 4

I Extended Boot Reccod..Note 9..................... I

I........................... ■............................4 —+-- + — + — +---------- |
I..............................Note 10 >| 1 15 |— |0 I-5AAI
4------------------------------------------------------------4------4-------4-----4-----4
I LOGICAL -bock device IE:
I Size - 16rm>

.Note Ί >
. +— 
M

E
-+ x 

I a 
I
I V 
I o 
I 1 
I u

-+ m 
e

I EExended -boo Record,..............................
I.................................. +--4^-4---4-^-4------- I
4............................. N->t^ n >|- 5 Ο ο |55AL|
4------------------------------------------------------------4 4--4 4 4----------+
I Area reserved for future CP/DOS use | 
J Note 12 I

I Extended Boot Record. . |
I.........................................................+——·———+---------- I
4..............................Note 13 >4— |- |— I— I55AAI
4------------------------------------------------------------ 4-----4----- 4------4-----+
I LOGICAL block device I:
I 32mb > eizn > limb

I Free Space in Extended Paftitiof 
A------------------------------------------------------------------------------------------ 4
| Free ^ace not aHocated to any I 
I rattiaicn I 
+------------------------------------------------------------------------------------------ +

Figure P Examine o^ layout of large DASD device with Extended DOS 
raitialnf.

Note 1 Mas'er boot record code, starting at Trk 000, Hd 00, Sec 0l of 
disk 80H or 81H.
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Note 2 PPariticn Table for Rot record. See IBM PC DOS 3.20
Technfcal He.ference for fo^ut. foe 4 's the system id byte if 

Re paat8tCco taRe Rat iR'cstm a DOS part8tCco where 16MB < 
SIZE =< 32MB, the 2 's a XENIX paarit i and the 05H maps the 
extended DOS paat-itim.

Nofo 3 55aaH 's the s'gncture to valfocte Re macser Rot record

Rte 4 Primcry D°S crec, must reside entire^ 't first 32mb of disk. C:
's b!eck ^^vice 80H, D: 's block tev'ce 81H if 't exists. TRs 
paαt8tcof has a maximum s'ze rf 32MB.

Rae 5 ^lier c^erstfog sysemni on disk, XENIX fo hhis example -

Note 6 Ex^nded boot recodd for exeedded vofome Rat comspponds Co
fogical block. dev'ce 0:. (Ris 's assuming only BR bfock device 

exists.) !f 81h block device ttan R's woufo Ibe block
device E:.

Note 7 Rgical block tevice D: paaddcn tide entry. Ris tas a max size 
32MB which 's iR'ciR1 by Re sysaem id of 4. 'his must 

set Re fogicil D°S bfock d^’^ice as stirting Nt Re next 
.rack. Runddry. Re 05h system id byte 't Re 2nd pit'tfoo 
entry maps out the space allocated to the next extended volu^. 
Re starU^ cyl/sec/R^ 'o Re paaritipt entry wiR id of 05h is 
the focstiro of Re next ext.^eded Rot reco^ of Re next exteeded
vplumi.

Rte 8 Rgical Mock device D:. Rgical DOS d^iv'ces alwcys begin with a
DOS boot record as does the primary DOS palt.itico.

Rte 9 R^lteeden Rot record for 1rgicαl block dmce E:.

Rte 10 Pacrfofoo ^trie eot^ for fo^cd b1ock device E:. This fogica1
D°S bfock device 's =< 16mb, as ienicαten by the s^tem ID of °.;ί.
Re entry wiR system'd of 05h maps out Re space αnocαtnn to 
Re next exteeded volume.

Rte 11 Re system id byte of 06h 'n^cctes a fo^cal bfock tevice > 32MB.
This block device is 8en'cctnn by a block device letter ri F. 
Note also that a pointer exists to the next extended volume.

2.1.5.5 BPB and Get Device ^rameeers for Extended Vofomes

For ^r^ses o^ Re BPB and Get Device ^Nram^eters (Generic 1OCTL) an

extended volume ap^i^ars to the system as a virtual physical fixed disk. The 
extend Rot recofo will to Re macser boot reco^ of a recl
fixed disk and Re log8cil b1ock tevice win ορ^μ^ο1 to Re Primc^ DOS
palt.itirf.

Ris means Rat Re BPB of Re fogicil. DOS bfock Rvlce of Re extend
volume will deiurite Re env'^i^t^nm^i^t 'o Re extend vofome; whiR consists
rf the exteeded Rot reco^ and Re lr^ca1 Rock Rvice. Re meanieg pl
Re Helds win be consfotcnt Re emanieg rf Re Hefos for Re Pr'ms^
DOS paltitcco; as they relate tr the inf8ri phyysca1 disk, the primary DOS 
palt'tCpt, and the masser Rot record. For example, the oum>er hidden
sectors wi'l be Re ^^νο^ from Re Rginning of Re extended Rot recofo 
(of Re extieec^ volujme 't questioo) to Re surt of Re fo^cal DOS Rock 
tavice (Re DOS Rot record) . Re eui^er of Hefo win Rscribe
only Re fogicsl Rock. device just like fo normal only d^s<^iribes the 
primary DOS pair.iticn .

2.1.5.6 Categrry 8 teeneic Cpiwrnds

The same philosophy as described above Wll apply to the disk Geneeic IOCTL 
cornnmnds. Frr aey fogiccl block device rf ao s^^c^c^i.sted extenRd vplume; 
physfoal CylioRr, Head, Jjectrr 1° win be mapped to wiRio Re exteodnd 

vrfome. Cyl'oRr 0, Rad 0 Rctor 1 R11 R mapped to Re exteeRd Rot 
record Ao error condition w'l be genersted for any tempt tr do C,H,S

M beypod Re size rf Re extend volume it questi.rt.

2.K5.7 'ype 6 PPititioo

Rte Re fonowfog for a type 6 paititCcn:

+ Note 12 The >32MB Fat Paatitfoo

Rte I3 RiRtfoo taRe ett^ for Boa1 DOS lrgical Rock de/ice. Rte 
Re ataeoce rf 05h 'd byte m^aos Rat i^ere are oo ^er ex^nc^ 
vpfomes aHoca^ it Re extend DOS paiRtiro. Ris would tave 
a bfock device fotter rf G.

A 12 or fo—bfo type FAT coufo R used to map 't since Re type of FAT 

's str'cRy based oo Re number of aUrcatiro u^f.ts (cfostnrt) aod is
Re same used to d^'te Re t^e rf FAT (12 vs fo-bfo) 'n OS/2
1.0.

FAT duster sizes are RfieR fo be bated oo powers of 2 as frr oR^ 
DOS paatitfoo types. tesui^ usage of Re OS/2 FOAMAT utifoy Re* 
MINIMUM cluster s'ze frr a tard Hie's 2K. Cluster size aod Re ^pe
of FAT (12 vs l^-^k^i^1L)'s R^nined by Re melia prt'tfoo size. Re 
OS/2 FOAMAT algoriRm 8s:
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if pai'tition size =<16MB 
then do;

use 12-bit FAT; /· 
max cluster srie =

end;
else do; /#

max 4084 entr^s */
4 KB;

pairtition size >1—MB */
use Γ^-dit FAT; /a max — 4K entries */
min duster 

end;
sue = 2 KB;

Note: however that the a^tual ^termination of the p3iriik^t type is 
made based on the nuidber of dusters on that patritCcn (OS/2 FORMAT just 
makes sure tha. th.i.s is true for the <1—MB o-. >1—MB partitoons.

If number of clusters <= 4084
use 12—toii FAT; /* max 4084 entries */

e^e
use 16—Hit FAT; /* max 64K entries */

Mi^eo^(^i^t Contidentiil 
OS/2 I.2 IFS Patent Docuumetiaion

and/or as an extended vo^me within the ex.en^ DOS par-ttiticn.

The VPB paeamtee 'num>er of sectors per FAT' field width has been 
extenueu from a byte io a wot. in order to fofine a 128KB FAT
structure. This change affects aU DOS ;ie o c^n iypes.

In ihe exiended volume context, iype — > 0 MB.

In .he ^ima^ DOS ρartitccn context, iype — > 0 M3. f the partinon 
spans ihe 32MB boundary or starts ai or beyond ihe 32MB boundary it cdii 
be any size > 0 and STILL BE A TYPE — PARTTTION.

On behaaf of a DosDDevoCCl 'Get Device Pararmeers' caH,

- If the media is > 32MB, or is defined by a iype — partiLCo-, the 
recommended BPB must staw a 0 in Tota^ectors, ^t—Tota^eciors must 
show ihe number of sectors on the meda, and the double word form of 
'HiUUenCectors' must show ihe number of sectors after ihe Mastei 
Boot Record io the start of ihe paieitiit't OS/2 boot record.

2.1.5.8 Layout of Block Devices With A Type — Pateitcc—

m
cn on aA paa-titoon size of 128MB would require a 2K cluster size based 

maximum —4K allocation units (clusters) . A size
129MB-256MB would require a 4K duster sue based on —4K allocation 
uni.s (clusters) . A pateίecc- si.ze of 257MB-512MB would require an 8K 
clusier size based on —4K all^ncati^nn units (cluster-sS .

Contiguraiion table used by OS/2 FORMAT:

Total 1 of Size of ^c/dus fl of rout, .ϊ-
sectors pattitCo- entries

32K 16m 8 512
—4K 32M 4 512

25—K 128M 4 512
512K 25—M 8 512

1M 512M 1 — 512
2M 1G 32 512
4M 2G — 4 512
8M 4G 128 512

Please note taot for type- — partaLCons ii is safe to use a non-de: eauu t
conjuration , but this may be unsafe for other patrieCcn types.

Ii can reside any where on ihe eedio, as ihe primary DOS paaritOon

+------------------------------------------------------------------------------------------+

I haaSer Boot Record ...Note 1..................... |

I.........................................................■+ —+—--—+ —+----------+
I.............................. Note 2 > |2 |— |0 |0 |55AA| < Note 3
+------------------------------------------------+  + + +----------+

1 Mter operatj system PateieCcn |
I (XENIX) |
| Size > 32MB Note 4 |
+------------------------------------------------------------------------------------------+

I Primary DOS Partioinn Noee 5 |
| DOS C: dri^ve 32mb > Si2e I
+-------------------------------------------------------------------------------------------+

I Free Space not lnoceded Ooany I
I ^ο^^ο- |
+------------------------------------------------------------------------------------------------------------------------------4.

Figure 2. Example of ^yout of ^^e DASD devue wiih a iype — partieion.

Note 1 HaaSee booO , record coddl staoLi.ng at Trk 000, Hd 00, Sec 01 oO
disk 80H or 81H.

Note 2 Pate:itiot Table far ^aSer boot record See IBM PC DOS 3.20

Technical Tefeeence for l^ayo^t. The 2 is the syseem I. byte in Urn· 
paitiecnt table in^dees a KEsNIX pattitCot, and ehe 0 — H
maps a peieoey DOS eype — ieion.

2.0 FunGciona 1 ChatraCelist.ics — 7 2-0 Funccional CCatraceei.sti.cs
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Dotn 3 55ΑΛΗ is thn s^n^urn vali.da^ thn eesser boot rncord.

Dote 4 Other operating system (XENIX) on disk.

Dote 5 prieary DOS partkios. C: is block devicn 80H Thn e^π^taia.o^n
ty^pe in example is a 6 becsuse it ends beyond the first 32MB
of the disk. Dotn that w^Mn tlie scope of this deHnkren that 
^ough the s^e of a ^ima^ DOS ^frittas may be less than 32MB, 
bncause it ends beyosd the Hrst 32MB of the di.sk it is defined as 
a type 6.

2-l.5.9 Layout of B!ock Devices With Α Type 6 hatkkn

’d’
σ>

+------------------------------------------------------------------------------------------- +

I Masser Boot Record ...Note 1..................... 5
I.......................................................... + — — ·+ +— + --· +----------+
I..............................Dote 2 > |6 |0 |0 |0 |55AA| < Dote 3

I Primary DOS Paπtiaint Dote 4 |
I DOS C: drive Size > 32mb |
+------------------------------------------------------------------------------------------- +

^gure 3. Example of la^ut of largn DASD device with t^e 6 laπtiaics.

Dote 1 Maser boot record code, starting at Trk 000, Hd 00, Sec 01 of
disk 80H or 81H.

Dote 2 ^rtitJon Table for Mater boot reco^. See IBM PC DOS 3.20

Technfcal eeference for layo^tt. The 6 is the system id byte in 
^e lan^it-ios tabln trat ^dkates a DOS laπtiaint where 32MB < 
SIZE. '

Dote 3 55AAH is the iigtaaut·n to vallate the maaser boot record

Dote 4 Primary DOS area. Owns the entire mmdis and exceeds 32mb in size.
C: is b^ck device 80H.

♦ 2-1-5.9.1 Type 7 PPtritren:

+ Dote the ^Howis^ for s type 1 pttkkn:

+ * Paalkren ^pe 7 are used for Insta^t^n ^le Systems only. The 
+ inanrttl FAT file s^tem should not use tMs pan^it^ot aype, shice it
+ win mean t^t older versions of PC-DOS spd OS/2 wiR not be able to
+ access the laπtiaifs.

2.0 Functional Characteristics 69 2.0 Functional Characteristics

00040
• ·« • ·

• ·· ··
a· ·

• · 
• ·

• · · ·

70

• β · · ·



LO
σ\

Micmsoot Confidential 
OS/2 L2 IFS atent Documenneainn

2.1.6 Code page suppont .

2.1.6.1 Code Page APi

2.1.6.1.1 DosSetCp - Set Code P^<^«e:

Purpose

Format

DosSetCp tUows a process to set its code ptge and the s^:^:^inn's 
display code page and keyboard code page.

Cdling Sequence:

EXTRN DosSetCp:FAR ;

PUSH
PUSH
CaU

Where

WORD CodePage 
WORD Reserved 
DosSeCCp

Code paap IdenieRer 
Reserved

CodePage is a code page identifer..· word that has one of 
the foHowing vtkes:

A

437
850
860
863
865

IBM PC US 437 code page 
MuulHingutl code page 
Portugese code page 
Canadian-French code page 
Nordic code page

Remmrks

Reserved is a reserved word and must be set to zero.

Returns If AX = 0

NO error

ELSE

AX = Error Code:

* Invalid code page
* Invalid p,trtooner value

DosSetCp tHows a program to set ks code page. See C°NFIG.SYS 
and the CODEPAGE command for prepari.ng code pages fnr the system. 
The first code ptge speeiHed in the CODEPAGE command is the 
telMt system code page. The session code page nf a new session 
is set to the default system code page. A code ptge can
be changed by the user with the CHCP command at the command

Mcrosoft. Contidentitl
OS/2 1.2 IFS Patent Documeeneaion

proopp. The process code page of a new program started from a 
session command prompt i.s set to thae session's code ptge.

DosSetCp sets the process code page of the c^Jllnng process. Thu 
code page of a process is used in the following ways. First, the 
pritter code ptge i.s set to ehe process code page the fie
system and ^nter sjoooOr (the s^tem spookr must be ^staBed) 
when the process makes an open printer request. CaBing DosSeLCjj 
does not affect the code page of a printer opened prior to the 
call and does not affect the code page of a printer opened by 
another process. Second, country dependent information wiil, by 
defauR, be retrieved encoded it the code page of the callitg 
process. And third, a newly created process inherits Its process 
code page from its parent process.

DosSetCp aBo sets, in the sesskn to which the calHr^ process 
' belongs, the code ptge for the session's deftule logic^l keybodrd

and automotecitly flushes the keyboard buffer. It also sets the 
display code page for the session's logical display. This setting 
nf the code page for the session's ^ftuk Ingica.! IteytoaB and 
display overrides any previous setting by DosSetCp, KbdSetCp, and
VioSetCp by any process in the same session.

The keyboard code ptge O swltchne for keyboard htndle zero and 
the keyb^ard Irnffer Ο ^οιοί!^1^ Hustak The eisplat code 
page is swieched fnr iOlcit elspIat htndle zero. DosSetCp is 
for a program tn initialize its code page when it begins 
execuuinn.

1 DOSSETCP is restricted fnr use by VIO applications only.

CODE PAGE CONFIGURATION

Code page configuration nf the system is necessary tn be 
able tn successiOHy switch between two code pages at run 
time. The following set nf commands oust be set up correctly 
in CONNIG.SYS fnr this purpose:

Command Purpose

CODEPAGE Specfy one or two code
page identifiers
the system is tn set up fnr use.

COUNTRY Sipccfy the country code and a fully
speek^ file name.
The file contains a set nf country 
information in the fore nf characters 
encoded according tn a code page based on 
ASCII. The system wll deftu^ tn the

2.0 FlJn(:iinnal ^har^enstics 71 2.0 Funncii'a! Chhtrteecisties /2
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COUNTRY.SYS file in the root directory of 
the boot drive if ro file is specified.

DEVINFO Specify the keyboard layout selection and
a fully specified file name.
The file contains a keyboard layout table 
for translating keystrokes into 
characters encoded according to a code 
page based on ASCII. The system defaults 
to the KEYBOARD.SYS file in the root 
directory of the boot drive if no file is 
specified.

DEVINFO Specify for the display device a fully
specified file name.
The file contains a video font table for 
displaying characters encoded according 
to a code page based on ASCII. The system 
does not have a default file name.

DEVINFO Specify for the printer device a fully
specified file name.
The file contains a printer font table 
for printing characters encoded according 
to a code page based on ASCII. The system 
does not have a default file name.

Incorrect, partial, or mismatched set up of commands for code 
page selections, country code, keyboard layout, display, and 
printer may cause ineffective switching between code pages at 
run time. See the User Reference for the description and 
syntax of each command and the CHCP change code page command.

Also see DosSetProcCp.

2.1.6.1.2 DosSetProcCp - Set Process Code Page:

Purpose DosSetProcCp allows a process to set its code page.

Format Calling Sequence:

EXTRN DosSetProcCp:FAR

Remarks

Returns

Microsoft Confidential
OS/2 1.2 IFS Patent Documentation

* 860 Portugese code page
* 863 Canadian-French code page
* 865 Nordic code page

Reserved is a reserved word and must be set to zero.

If AX = 0

NO error

ELSE

AX = Error Code:

* Invalid code page
* Invalid parameter value

DosSetProcCp sets the process code page of the calling process. 
The code page of a process is used in the following ways. First, 
the printer code page is set to the process code page through the 
file system and printer spooler (the system spooler must be 
installed) when the process makes an open printer request. 
Calling DosSetProcCp does not affect the cod's page of a printer 
opened prior to the call and does not affect the code page of a 
printer opened by another process. Second, country dependent 
information will, by default, be retrieved encoded in the code 
page of the calling process. And third, a newly created process 
inherits its process code page from its parent process. 
DosSetProcCp does not affect the display or keyboard code page.

Also see DosSetCp.

2.1.6.1.3 DosGetCp - Get Process Code Page:

Purpose

Format

Allows a process to query its current process code page and the 
prepared system code pages.

Calling Sequence:

EXTRN DosGetCp:FAR

PUSH
PUSH
Call

Where

WORD CodePage 
WORD Reserved 
DosSetProcCp

Code page identifier 
Reserved

CodePage is a code page identifier word that has one of 
the following values:

* 437 IBM PC US 437 code page
* 850 Multilingual code page

2.0 Functional Characteristics 73

PUSH
PUSH®
PUSH®
Call

Where

WORD Length 
OTHER CodePageList 
WORD DataLength 
DosGetCp

Length of list
Address of return data list 
Address of return data length

Length is the byte length of CodePageList.

CodePageList is the return data list where the flrsL 
word is the current code page identifier
of the calling process. If one or two code pages have

2.0 Functional Characteristics 74
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been prepared for the system then the second word is the 
first prepared code page and the third word is the 
second prepared code page. If the data length is less 
than the bytes needed to return all the prepared system 
code pages than the returned list is truncated.

DataLength is the length of the data returned in bytes.

Returns If AX ^0

NO error

ELSE

AX = Error Code:

* Return data is truncated
• Address error and data not moved

Remarks

The process code page identifier previously set by DosSetCp or 
inherited by the process is returned to the caller. An input list 
size of two bytes returns only the current process code page 
identifier. If no codepages have been prepared with the CODEPAGE 
command, a length of two and current codepage identifier value of 
zero is returned.

The system code page identifiers are returned to the caller in the 
same order as they appear in the CODEPAGE command. The code page 
identifiers are returned in the order:

1. The current code page of the process (one of the system code 
pages).

2. The primary (default) system code page.

3. The secondary system code page, if specified.

2.1.6.1.4 DosGetCtrylnfo - Get Country Information:

Purpose Obtains country dependent formatting information that resides in 
the country file (default name COUNTRY.SYS). The country 
information returned corresponds to the system country code or 
selected country code and the process code page or selected code 
page.

Format Calling Sequence:

EXTRN DosGetCt, Info-.FAR

Microsoft Confidential
OS/2 1.2 IFS Patent Documentation

PUSH WORD Length jLength of data buffer
PUSH8 OTHER Structure ;Address of data structure
PUSHe
PUSHe
CALL

OTHER MemoryBuffer 
WORD DataLength 
DosGetCtrylnfo

;Address of 
;Address of

return data
return data length

Where

Length is the byte length of the data area
(MemoryBuffer) provided by the caller. A length value of
38 bytes is sufficient. In future releases of OS/2 the 
length required may increase.

Structure is a two word input data structure:

* Word 0: Country Code

* Word 1: Code Page ID

Word zero is the binary value of the selected country 
code where 0 means return the country lnformatior for 
the default system country code. Word one is the binary 
value of the selected code page identifier where 0 means 
return the country information for the current process 
code page of the caller.

MemoryBuffer is the data area where the country 
dependent information will be placed. This memory area 
is provided by the caller. The size of tl.e area is 
provided by the input parameter Length. If it is too 
small· to hold all the available information then as much 
information as possible is provided in the available 
space (in the order in which the data would appear). If 
the amount of data returned is not enough to fill the 
memory area provided by the caller then the memory that 
is unaltered by the available data is zeroed out. The 
format of the information returned in this buffer is:

1 Word Country Code.
1 Word Reserved (set to zero).
1 Word Date format: 0=mm/dd/yy, l=dd/mm/yy,

2=yy/mm/dd.
5 Byte Currency indicator, null terminated
2 Byte Thousands separator, null terminated.
2 Byte Decimal separator, null terminated.
2 Byte Date separator, null terminated.
2 Byte Time separator, null terminated.
1 Byte Bit field for currency format:

Bit 0: l=currency indicator follows money
value,

2.0 Functional Characteristics 75 2.0 Functional Characteristics
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0=currency indicator precedes money PUSH0 OTHER Structure .-Address of data structure
value . PUSH® OTHER Binarystring .-Address of case map string

Bit 1: Number of spaces (0 or 1) between CALL DosCaseMap
currency indicator and money value.

Bit 2: When this bit is set, ignore first Where: Length is the byte length of the string of binary values
two bits; Currency indicator to be case mapped.
replaces decimal indicator.

Structure is a two word input data structure:
1 Byte Binary number of decimal places used in

currency indication. * Word 0: Country Code
1 Byte Time format for file directory presentation:

* Word 1: Code Page ID
Bit 0: 1=24 hour
0=12 hour with “a" or "p".

Word zero is the binary value of the selected country
2 Word Reserved (set to zero) . code where 0 means use the case map table for the
2 Byte Data list separator, null terminated. default system country code. Word one is the binary
5 Word Reserved (set to zero) value of the selected code page Identifier where 0 means 

use the case map table for the current process code page
DataLength is the length in bytes of the country data of the caller.
returned .

Binarystring is the string of binary characters that are
Returns If AX = 0 to be case mapped. They are case mapped in place and 

replace the input so the results appear in Binarystring.
NO error

Returns: IF AX = 0
ELSE

NO error
AX = Error Code:

ELSE
* Country information file open failed
* Country code not found in file AX = Error Code:
* Code page identifier not found in file
* Information type not found in file * Country information file open failed
* Buffer too small and information truncated * Country code not found In file

* Code page identifier not found in file
Remarks None.

Remarks None.

* Information type not found in file

2.1.6.1.5 DosCaseMap - Get Case Mapping:

Purpose Performs case mapping on a string of binary values which represent 2.1.6.1.6 DosGetDBCSEv - Get DBCS Environment:
ASCII characters. The case map in the country file (default name 
COUNTRY.SYS) that corresponds to the system country code or Purpose Obtains a DBCS environmental vector that resides in the country
selected country code and the process code page or selected code file (default name COUNTRY.SYS). The vector returned corresponds
page is used to perform the case mapping. to the system country code or selected ccuntry code and the

process code page or selected code page.
Format Calling Sequence:

Format: Calling Sequence:
EXTRN DosCaseMap:FAR

EXTRN DosGetDBCSEv:FAR
PUSH WORD Length ;Length of String to case map
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PUSH WOPD Length /Length of data buffer 2 Byte Nth range ^finl^on
PUSH® OTHEP Structure /Addeess of daLa stuucUuee
PUS!® OTHEP McmeoyyBtfer ;Address of iettin data Byte 1 ^na^ start value for Nth range
CALL DosGetDBCSEv Byte 2 Wna^ stop vahe for range

Where: Length is the byte length of the data area 2 Byte Two bytes of binary zero terminate List
Mem^yBB^er) pinvidnd by the caBer. A length value of
10 bytes is suf^c^nt. U ^tum releases of OS/2 the For exaeelLn: DB 81H,9FH
^ng^ may increase. The caUer can always ^te^ine f DB EOH,FCH
111 the has been obtaUed tecause it DB 0, 0
terminates wth two bytes of zeros. A length of 2 wil
be sufficinft for iffnreaLinf returned from non-DBCS P^turns: IF AX = 0
re lated o^ι^nfrins .

NO error
Structure is p two word input data structure:

ELSE
* Word 0: County Code

AX - Error Code:
* Word 1: Code Page ID

* Butfei too small, information truncated
Word zero is the binary value of the selected county * County information file open failed
code w^em 0 means return the DBCS information for the * Couun ry code not found in file
default system country code. Word one is the binary * Code page not found U file
value of the s^leci.ed code page MenUHer where 0 means * Information type not found in file
return the DBCS information for the current process code
page of the caller. Pcmm^ None.

MemeuyyBtfei is the data area where the country
dependent information for the DBCS efvironeentai vector 2.1.6.1.7 DooGeeCCnate - Get CcHating Sequence:
is intui^nnd. This memory area is provided by the
caller. The size of the area is provided by the input Purpose Obtains p coolicing sequence Cable (for characters OOH through
paraTC^eer Length. If it is Loo small to hold ill the FFH) ^at. resites in the coun^ file Mefauk name COUNTRY.SYS) .
available information then as much information as U is eGed by the S°PT tLi1ity to sort text according U Urn
possible is provided in the available space (in the coliting sequence. T'he colating taHe return^ cortesy^ .o

order in which the data would a—pear . Assuming the data the system counnry code or selected country code and the process
area is large - enough, the valid information is code page or selected code page.
terminated by two bytes of 0. The format of the
information returned in this buffer is: For^^i·: Calling Sequence:

2 Byte First range deHni^on for DBCS lead byte EXTPN DonGerCcU1pte:FAP
values

PUSH WORD I^mgth ;Length of data toHer
Byte 1 binary start value (inclusive) for PUSH® OTHEP SSruccure ;Address of data structure
range one PUSH® 0THEP IteemyBufife /AMress f reUunn diata
Byte 2 binary stop value (^clusive) for PUSH® WORD DapaLength A^ress of reUur. 1 dlata lentt.e

range one CALL DonGenCci.latn

2 Byte Second range tenni^on Where Ung^ is the tyte lentte of tta dat.a prea
(M^reenyyBefi^r) prnvidee by the c^1lni. A 1engte value o.

Byte 1 binary start value for range two 256 Ibytes is In ^Cure rn1nases of GS/2 Ue
Byte 2 binary stop value for range two leggt.e may kcrepse.
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Structure is a two word input data structure: 2.1.7 System Initialization and Configuration

* Word 0: Country Code
• The purpose of system initialization is to establish the environment in

• Word 1: Code Page ID * which OS/2 (TM) executes. However, options- exist in the system environment
* that the jser may choose to configure.

Word zero is the binary value of the selected country
code where 0 means return the collate table for the
default system country code. Word one is the binary
value of the selected code page identifier where 0 means 2.1.7.1 System Initialization
return the collate table for the current process code
page of the caller.

System initialization is done either as a result of a power on or by a
MemoryBuffer is the data area where the collating system reset. System initialization is accomplished by the following:
sequence table is returned. This memory area is provided
by the caller. The size of the area i.- provided by the 1. The Boot Sector
input parameter Length. If it is too small to hold all
the available information then as much information as 2. OS/2 (TM) Device Interface Module initialization routine
possible is provided in the available space (in the
order in which the data would appear). If the amount of 3. OS/2 (TM) Kernel Module initialization routine
data returned is not enough to fill the memory area
provided by the caller then the memory that is unaltered 4. OS/2 (TM) System Initialization Process
by the available data is zeroed out. The format of the
information returned in this buffer is:

2.1.7.1.1 The Boot Sector:
1 Byte Sort weight of ASCII (0)
1 Byte Sort weight of ASCII (1) For diskettes, the boot sector begins on track 0, sector 1, side 0. For
... (additional values in collating order) fixed disks, the boot sector begins on the first sector of the OS/2 (TM)
1 Byte Sort weight of ASCII (255) partition.

DataLength is the length in bytes of the collate table At a power on or system reset, ROM BIOS is invoked and performs hardware
returned - checks and initialization. Then ROM BIOS examines drive A for the bool

sector. If the boot sector is not found, ROM BIOS then looks in the active
Returns: IF AX = 0 partition of the fixed disk. If no boot sector is found, then ROM BIOS

invokes ROM BASIC. However, if a boot sector is located, ROM BIOS reads it
NO error into low memory and gives it control.

ELSE When the Boot code gains control, the mode of operation is Real Mode.

AX = Error Code: The Boot code loads the OS/2 (TM) Device Interface Module into low memory
and gives it control.

* Country information file open failed
* Country code not found in file 2.1.7.1.2 C3/2 (TM) Device Interface Module:
* Code page identifier not found in file
* Information type not found in file The OS/2 (TM) Device Interface Module Invokes its initialization routine.
* Buffer too small and information truncated This initialization routine performs an equipment check and loads the OS/2

(TM) Kernel Module. It then invokes the OS/2 (TM) Kernel Module.
Remarks None.
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2.1.7.1.3 OS/2 (TM) ModuR:

The OS/2 (TM) Kernel Module Evokes its code. This
ifiiitlitttcof code re^cates the code for the ^stern |fR.ialitatcof Process 
ifin high convexional memory (640 Kb or less) . It also relocates kernel 
code and tata segments i.n the aρρropeitte places i.n memeny. It initializes 
kernel compoonnts as weR as the d^lftul.e rieidce drivers. The scheduler is 
initblieed with the tystem IDLE Process and the tystem IfiiitlizttCof 
Process. The mode of operatRn R set for eiotnct mode and the tystern
IfRitlitaLcof Process is ^voted.

2. 1.7.1.4 OS/2 (TM) tystem In RitiitttCof Process:

The tystem Inititlitatcof Process handles the configlrttiof commands in the 
CONNIG.tYt file, nittbli.ihitg the Πμ1 operating nnvirofeenf.

2.1.7.2 tystem CooHguration ( CONNIG.tYt )

101 I η η

C^F^F^IG.tYt is the file that contains commands used to configure the system. 
Only a single CONNIG.tYt file is needed to configure the system for both 
real mode and protect mode operations.

onfiguratiof commands and ^rameters win conform to the guidelines for
ounnry dependent information and messages as discussed in "-------------- ------------

----------- -------------- -------------- *· on page------- .

During system ifiiitlitaCof, OS/2 (TM) opens and reads the CONNIG.tYt file 
in the root directory of t' 
the com^i^i^ds wthin the fii*

irive from which it was started and interprets

1 If a keyword ipenCfίctiiof is invalid it is ignored and the tystem 
) Ifli.i^t^lΐt^to^f ^fouk vafoe is us^d. Reference each config.sys command for 
] the d<2itlΏlt values. If a Ryword R speedied euRie1n times, the last 

valR ieni.ficteiof is used except for the fol.o^wj^ng keywords which may be
s^€^e^cifi^e^d muki^e times:

* DEVICE

] NOTE: The tystem In^t^<^l>l component places several. files in 1 or more 
J directories gene rating the appropeittn condg.sys commmnds, thus rnaki^ the 
1 CONNIG.tYt file a required file to succcesfoRy exe^te OS/2 (TM) . 
1 ^ference the t^.em InstaE component for the Un of comrnands inquirnd for 
] the CONNIG.tYt file.

The foHowi^ lj^st suιmetizes the con deration comm^ for OS/2 (TM) .

1 AUTOFAAL DRabR/Enable system wide hnrd error and exception

Microsoft Confidenfitl 
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BUFFERt D^l^.e^mien the num^r of buffers .o dlocRe for disk Vo.

COUNTRY telect the format for country-depnndeet ^format^on.

DEVICE tppedy path and fieeaaee a devfoe ^ver .o be instaned.

2.1.7.3 OS/2 (TM) Configurati.nn Command Deeccie|tioni

J 2.1.7.3.1 AUTOOAAL:

1 Purpose Diitbln/Efab1e system wide hard error and exception ^pup.

1 For^^t AUTOFAAL = yes I no

where yes means that hard error and exception popups will not
occur. Whenever such conn Ri on is ee^ι^ι^r^feied, an
tepropeiate error code wid be instetd.

no means that hard error and exceptfon conditions will 
cause a popup to occur.

] Remmrks The defauR is NO so the system wiil display the popup menu when a
hard error or exception connitinf occurs.

2.1.7.3.2 BUFFERS:

Purpose Determines the nui^er of buffers used for cacl)^ disk 1° foa.
OS/2 (TM) wll allocate.

Format BUFFERt = x

where x R a bnewnee 1 and 10°.

Remmrks The defauR value R 3. .

The dRk buffer R a block of memmry that a fde syseem may use to 

' hold data being read from or written to a dRk. tefore the fi.ie 

system reads or writes a record, it checks to see if ^at. recofo 
is contained in a sector already in a buffer. If so, the

file system does not need to access the disk.

The res^mt size of OS/2 (TM) incieains by 512 tytes for 

additional buffer specified.

2.0 1 ChatraCeeistici I3 2.0 FunGc-ional ChetraCenRtici I4
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2.1.7.3.3 COUNTRY:

Purpose Selects the format for the country-dependent information.

* Date and Time format

* Currency symbol

* Decimal separator

Format COUNTRY = nnn | , |d : ] [path]filename.ext]

where nnn is the 3-digit international country code for the
telephone system. Refer to “-------------- ----------- ----------- -----------
----------- " on page ------- for details and the list of supported
count ries.

Remarks The default value is the U.S. country code of 001.

If filename is not specified, the country information is supplied 
by the default COUNTRY.SYS file in the root directory on the 
system reset volume.

If a filename is specified, the default drive/path is the system 
root directory if the drive/path is not specified.

2.1.7.3.4 DEVICE:

Purpose Specifies the path and filename of a device driver in order that 
it may be installed.

Format DEVICE = |d:] (path] filename J.ext] [arguments]

where d: is the drive and is optional

path is optional

filename.ext is required

arguments are dependent on the device driver

Remarks The standard default device drivers loaded by OS/2 (TM) support

the console, printer, diskette, fixed disk, and clock

devices. These device drivers do not require any DEVICE= entries 
in CONFIG.SYS.

To install other device drivers, the DEVICE= entry is required.

Microsoft Confidential
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Both old and new device drivers may be loaded with the DEVICE- 
command. New OS/2 (TM) device drivers are initialized in protect 
mode; old device drivers are initialized in real mode.

DEVICE= commands are processed in the order in which they appear 
in CONFIG.SYS.

No DEVICE^ commands (for model group dependent device drivers) 
will be a.1owed in CONFIG.SYS to support basic OS/2 operation. If 
a default CONFIG.SYS Is shipped with OS/2 then it will contain no 
DEVICE= commands for device drivers that are model group 
dependent. Any device drivers required for OS/2 basic operation 
will be loaded in automatically from hidden and reserved file 
names. The filenames used will depend on the model group that the 
IPL is occurring on.

The correct DEVICE= parameters are determined by INSTALL or the 
user as discussed above.

2.1.8 Installable File System

2.1.8.1 Requirements on The IFS Mechanism

The Installable File System (IFS) Mechanism supports the following:

* Coexlstance of active file systems In a single PC,

* Multiple logical volumes (partitions),

* Multiple and different storage devices,

* Redirection or connection to remote file systems,

* File system flexibility in managing its data and I/O for optima) 
performance,

* Transparency at both the user and application level.

* Standard set of File I/O API,

* Existing logical file and directory structure,

* Existing naming conventions,

• · » · ·
• · · ·

· ·.

- · ·· 
• · ·
• · ·
·· ·

• ··
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* File system doing ks own buffnr management,

* File system doing kin 1° without intermediate buffering,

* Extensions to thn Standard File I/P API (File System CTL),

* Extensions to thn existing naming conventions,

* IPCTL type of com^ ck ion between a Hln system and a device driver.

2.1.8.2 DeectieLllt

2.1.8.2.1 System Re 1atiofchiec:

The IFS —ichanism 'eNnis thn rnhUonsM^ among thn npeiating '"stem, thn 
fill systems, and thn device drivers. The basic model of t·. system is 
represented in Figure 4 on page 88.

2-0 F^r^i^l,ion^l 87

+

-

+
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+

File System Request Rouuer

4-------------------+
I f Hi 

I system 
I
I LPCAL 
I

4-------------------+
1 fill 1 1 fill I
I system | | system 1
I
1 NET 
1 REDIR1

t I
I NET
I REDJR2 I

FS Helper RnL^uines /
Device Driver Request R^i^unr

1 1 
1 device I 
I driver 1 
i I
+------------------+

1 device 
1 driver

1 1 
I device | 

I driver I

+ - -

Device Driver Helper Rouuitec

1

+

Figure 4. System Relationships for Installable File Systems

The Request Ftlouer 'πη^ FHe 1/P system calk to the ^propp-la.i Πΐη 
s^tem fnr process ing.

The fie ^sterns manage fili I/P and control the format nf ^formanon un 
thn stortge med'a. to ^stalike fili system win be rn^rrn' .ο as a fi In
system driver or FSD.

The FS Helper Ronuines provi'n a variety of servkns to the Hli

The 'evkn 'mirs manage physical VP with 'evicns. Device 'rivnK do not 
underran' thn format of ^formation on the md'a .

2.0 Fun^tona! Chhirtttlictitc 00049
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2.1.8.2.2 Standard File I/O:

Standi0 fiie I/O 1 ^rformn0 t.mu  ̂ the ^^^0 Fil IO AP. In user
makes a s^tem call, and the Request Rouuer paccns thn request to the
correct file system for processing.

Microsoft hosnfdenfaal 
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2.1.8.2.3 Extended File I/O:

Nes API may bn provided by a file system to implement functions speccHc to 
thn filc system oo not suppHc0 ahrnuFh the ^^^ο0 fi.le MO inaeiftcc. 
Any nes API soul bn [sooekn0 as a 0ynamic Ilk pac^^ ^at soul use thc

eOSFSCTL to comuuncctn sith the spccfic file system.

user

V
4-------------------------------------------------------- 4 Dynamic
I ^ιιΟιοΟ File I/O APT I Link 
+--------------------------------------------------------+ Library

I
+--------------------------------------------------------------V---------------------------------------------------------+

I I
I Request Router I
I I
+------------------------------------------------------------------------------------------------------4 I

4-------------------- +·
I file I 
I system I104

+--------------------4.

I file |
I system I

4--------------------- 4.

+------------------- .+

I fil I 
I system I 
+------------------ -4

4- +

Fig

+---------------------------
+---------- -------

I deeice 
I 0 olco 
4

+ +--------------------+.
I I device I
, ! doieco I

- 4- +-------------------- 4-

------------------------------- 4
4--------------------- 4--------- I
| device I |
I drier I I
+-------------------- 4 I

-------------------------------- +

ure 5. Rtandao0 Fil MO

4-

I
V

4------------------------------------------------------+

I Extended File I/O API I
4--------------------------------------------------- -4

foo :...................
File System

eos/C

+--------------------------4

I fflc | 
I s^em I 
4-------------------4

Dynamic Ink. 
Llrary

V
4-----------------------------------------------+ Standard
I DosFSSCl I File I/O
+----------------------------------------------- 4 API

V
4-------------------+
I fil | 
I system |
I DOS/C I

I file I 
I ^slm I
4.------------------ +

4- 4-

1 deele I 1 d^'^'icc | I device J
1 ^kcr 1 I drier | I drier |
+-------------------+ +------------------- + +------------------ +

FCfuoc 6. Exten^d Fil IO

2.0 sunt:cinnal ^ιοι^ι^Ι^ 89 '2.0 Sunccinnal hhatonCac0cticc 9U
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There are two general classes of file I/O that must be taken into account by 
the IFS Mechanism. The two general classes of file I/O are synchronous I/O 
and asynchronous I/O.

In the case of synchronous file I/O, a task issues a system call for I/O and 
will not regain control until the operation has been performed. The flow 
through the model of system relationships is represented in Figure 7 on page 
92.

TASK

I REQUEST 
| ROUTER 
I
+---------------------

FILE
SYSTEM

FS
HELPERS

DEVICE
DRIVER

HW - 
INT
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DOSREAD

READ 
I I

2.0 Tunctional Characteristics

1____ • ·
• «

.I

-4---------------------------------------

I
I

- A-------------------------
I
I
I

.. I

. ProcBlock RB 
I

A V-------------+
I I I

-+ I I
I/O CALL I 

I I
--------V---------------4

I
build RB 

I
call Strategy 

I

A----------------

4--------------------- -4

->|Interrupt|
I Service | 
4--------------------- 4

, Strategy I 
4·------------------------4

I DEVICE 
I DRIVER 
| HELPERS

ProcRun RB

Figure 7. Synchronous I/O Example

In the case of asynchronous file I/O, a task issues a system call for I/O 
and regains control before the I/O has been performed. The flow through the 
model of system relationships is represented in Figure 8 on page 93.
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DOSREADASYNC (Ram Sem) -

. <-----------------------------f ,

I I
I I

TASK DosSemWait iRam Sem) | |
+----------------------------------V----------------------------------A — V---------------------------- +
I REQUEST I | CreateThread

ROUTER DosSemRequest 
(Ram Sem)

1 1
4---------4

Term! nateThread -»--------

DosSemClea r 
(Ram Sem)

A----------------

1
1
1

---4 |
1 v 

READ

FILE
SYSTEM

1 1
-L 1

1
I

* 1
I/O CALL

I1
-------------------A-----------------------------

1
------ V-------------

FS
HELPERS I

I
• I

P rocBlock 
I

I
build RB 

I
call Strategy 

RB |
I
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hiding the real 
control in the 
the handling of

nature of a task's request from the file system is to retain 
kernel. This gives the kernel the freedom to later optimize 
asynchronous I/O.

* 2.1.8.2.5 Buffer Management:

The IFS mechanism allows an FSD to do Jts own buffer management.

The FSD moves ail data, requiring partial sector I/O, between the 
application's buffers and its cache buffers. The FS helper routines 
initiate the I/O for local file systems.

An FSD may use the OS|2-managed buffer cache using FS helpers.

An FSD may do all buffering entirely on its ουη.

+-----------------------------A----------------
DEVICE :................
DRIVER

1--------------------- +
-------------------- > | Interrupt|

| Service J 
+--------------------- 4

+-----------------------------v--------------

I DEVICE :
I DRIVER ProcRun RB
| HELPERS :.................

+

A----------------V-------------
I I
I v
J 4---------------- 4
I | Strategy |
J 4------------------------4-4
4----------------------4

2.1.8.2.6 Volume Management:

Volume management, i.e., detecting when the wrong volume is mounted and
* notifying the operator to take corrective action, is handled directly
* through OS , 2 and the device driver. Each FSD is responsible for generating
* a volume label and 32-bit volume serial number. It is strongly suggested
* that these be stored in a reserved location in logical sector zero at format
* time.

* It is not required that an FSD use a particular format to store this
* information. OS 12 will call the FSD to perform operations that might
* involve it. The FSD is required to update the VPB whenever the volume label
* or serial number is changed.

When the FSD passes an I/O request to an FS helper routine the driver passes 
the 32-bit volume serial number and the user's volume label (via the VPB). 
When the I/O is performed, OS 12 compares the requested volume serial number 
with the current volume serial number it maintains for the device. This Is 
an in-storage test (no I/O required) performed by checking the Drive 
Parameter Block's (DPB) VPB of volume mounted in the drive. If unequal, 
OS|2 signals the critical error handler to prompt the user to insert the 
volume having the serial number and label specified.

* When OS|2 detects a media change in a drive, or the first time a drive is
* accessed on behalf of an API function call, it will determine the FSD (file
* system driver) that will be responsible for managing I/O to that volume.
* OS 12 will allocate a VPB (volume parameter block) and poll the installed
* FSDs (by calling the FS_MOUNT entry point) until an FSD indicates that 1L
* does recognize the media.

Figure 8. Asynchronous I/O Example

As can be seen by the examples, the file system does 
knowledge of the nature of the task's original request

2-0 Functional Characteristics

TTT

not have special 
One reason for

93

The FAT FSD will be the last in the list of FSDs and, by recognizing all 
media, will act as the default FSD when no other FSD recognition takes 
place.
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2.1.8.2.7 Connectivity: If the media isn't bootable there need not be a FAT partition present.

There are two classes of file system drivers:

* an FSD which uses a block device driver to do I/O to a local or remote 
(virtual disk) device. This is called a local file system.

Device drivers and FSDs are loaded in the order they appear, and are 
considered elements of the same ordered set. Thus both device drivers and 
FSDs may be loaded from installed file systems, so long as they are started 
in the proper order. For example:

an FSD which accesses a remote system without a block device driver 
This is called a remote file system.

The connection between a drive letter and a remote file system 
through a command interface.

is achieved

The connection between a pseudo-character device and a local or remote file 
system is achieved through a command interface.

When a local volume is first referenced OS|2 sequentially asks each FSD in 
the FSD chain to accept the media, via call to each FSD's FS_MOUNT entry 
point. If no FSD accepts the media then it is assigned to the default FAT 
file system. Any further attempt made to access an unrecognized media other 
than by FORMAT, will result in an 'Invalid media format' message.

DEVICE = c:\devices\diskdriv.sys
REM Block device D: is now defined. (diskdriv.sys controls this.)
IFS = c:\fsd\newfsl.fsd
REM If we assume that D: contains a fixed newfsl type partition, 
REM then we're now ready to use D: to load the device driver and 
REM FSD for E:.
DEVICE = d:\root\dev\special.dev
REM Block device E: is now defined.
IFS = d:\root\fsd\special.fsd
REM E: can now be read.
DEVICE = e:\music

2.1.8.2.9 OS|2 Partition Access:

107

Once a volume has been recognized, the relationship between drive, FSD, 
volume serial number, and volume label is remembered. The volume serial 
number and label are stored in the Volume Parameter Block, (VPB). The VPB is 
maintained by OS 12 for open files (file-handle based I/O), searches, and 
buffer references. The VPB represents the media.

Subsequent requests for a removed volume require polling the installed FSDs 
for volume recognition by calling FS_MOUNT. The volume serial number and 
volume label of the VPB returned by the recognizing FSD and the existing VPB 
are compared. If the test succeeds, the FSD is given access to the volume. 
If the test fails, CS12 signals the critical error handler to prompt the 
user for the correct volume.

The connection between media and VPB is remembered until all open files on 
the volume are closed, search references and cache buffer references are 
removed. Only volume changes cause a re-determination of the media at the 
time of next access.

2.1.8.2.8 IPL Mechanism:

A primary DOS disk partition (type 1, 4, or 6) may be used to boot the 
system. The code for FSDs may reside in any partition readable by a 
previously installed FSD. An IFS partition must be a type 6.

The OS|2 boot partition includes the following: Boot record, basic file 
system structure, BIOS and DOS files, OS|2 initialization files, Advanced 
BIOS patch files, CONFIG.SYS, and base device drivers. Boot partitions 
always contain FAT file systems.

Access to the OS|2 partition on a bootable, logically partitioned media is 
through the full OS 12 function set. A detailed description of the disk 
partitioning design is available in the OS|2 1.1 FPFS.

2.1.8.2.10 Permissions:

An architecture for secure file systems has been considered but noL 
formalized. There are no secure file system clients identified for the 
first release of OS|2 incorporating the IFS architecture.

2.1.8.2.11 File Naming Convention -:

OS/2 1.2 will view 'path names' as ASCIIZ strings and not restrict FSDs to 
the DOS file name format: xxxxxxxx(.yyy] (8.3 format). This allows an FSD to 
use whatever naming convention is appropriate for it today and to extend

* that naming convention in future releases as necessary. DOSQSYSINFO should
* be called at initialization time to determine maximum path length.

+ Applications that can support non-8.3 format filenames must set the 
+ LONGNAMES bit in their executable header in order to be able to manipulate 
+ such names.

I After the OS/2 name processing has completed, the path is passed to the FSD 
I using the FS_PROCESSNAME interface for enforcement of FSD-specific naming 
I conventions.

'\' and '/' are not valid file name characters. Names in paths are

2.0 Functional CharacLeristics 95 2.0 Functional Characteristics 96
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deHmitad by '\' or */* and have no ^ve kUers. This 

Operauicg System name formats (e.g., VM, UNIX, RPS, EDX).
supports otter
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4 "\fnn,baΓ...bletct\c.,b\c", This process^ kclutes
+ pj-pe, modufe, stered menory names, ate tevke n^es.

rernaphore, queue.

The Hie names ' .' cnd cre reserved for use by diractory

structures for the cur^nt: ^recto^ ate the pcrent of the current directory 

Γespectively, "The names cnd *..* receke specfet proressii^ during
cancnCitrtzrtinc, and wi1 never be seen by any FSD.

The and *..* cotctioc must be used by file syst^ems using hierarchical
directory structures, with the semateics descrfeed ateve. 1c addit^^ 
and · . . 1 must be physical)y present .e rU directories.

File system kfoers which support Merrrdiicr- ^recto^ structures must use 
*V cnd '/r cs path name component separaTors. *\» cnd '/' cre foentfoc- .e 
meaaing. No other character may be accepted cs a path seppr-acor. File 
system d-kars which do not support tearcrctecc- ^racto^ structures iust * 
reject as Hle^1 cny use of 'V or #/' .e path ncm^s.

CO
O

* lf cn FSD uses a component separator wit^n a filccama, it must be '.
* There cre uo ΓlPtΓlctnocp on the numfcbir of compooents which mry be cHowed
* within a file name.

* FSD filncames are restricted to tha 0- z character set.

At fifoaames cre case fesanntfea ktet .s, cl- fower ccsa n^abelic 
+ cteracters cra ^^τριΗ^Η convert to tha upjpar case
+ charaatersi . This cpplfes to cll. system canorifeaHzad Hli ncmms. The 
+ fifeaames pcssed to cn FSD wil1 be converted to uppercase but the 
+ fifonames/dcta thct may be pcssed .e data Offers to cn FSD win not be 
+ processed this way.

2.I.8.2.I2 Mita C^t^I^¢^ct^er Processing:

Metc cteracters will worli in tha foloowing way for cH programs re^rdla  ̂
of laval numbi. Metc characters cre illegal in cll but tha last component 
of a path.

tela cteractars have two sets of seI^pcCtcp. The Hrst fe cs search 
diameters, where they cre used to select whfeh B^cames ara returoad to 
tha user. The second .s cs edit characters, used te construct a new eame 
given a source name and a target name spllii1crt1nc. The second use occurs 
.e phcas nki "copy °.txt *.o1d", cnd fe not actual^ supported cnywhere .c 
tha bire^l except .e FCB_rename, and some speefe! FCB aditlcg calfe.

* Thus, both "·" and ·?·· have two rules, one for sacrchicg, one for
* copyyediticg used lc "ren <nammawith-mkas> <nairaiwith-metas>n, cnd such.

* has no spend meaning .tsin .c search.^, but 2 gives fe one.

* m." hcs a spe^a) meaning for editing.

I The invalid ctercctars for filncames cre tha range 
1 -/-, -\-, ”1", "I" M:M -<-, "I", ->-, - +
+ Hst cpphas te cnd EA names cfoo.

O-1Fh cnd tha characters 
· = " cnd “,β. This

For reasons, tha OS 12 FAT fill system will continue to only
s^^j^c^rt the otd D°S nil name format: xxxxxxxx (. yyy] (8.3 . orc.aH . 1t is 
raquired that OS I2 and PC/DOS mdic be com^Cible wit^c the H.’ ^fe System 
conieix.

^o^dd Ji1iy with ixisti^ D°S 3 ιρρΗΜ^Οϋ requires cl1 FS· . .o support 
a superset ni the FAT Hli system's 8.3 format:.

IFS requests issutd from tha 3x box win have tha 8.3 tΓUCcctinc r .'les 
c^Uad bifora the FSD recedes the reqjess. FSDs do not need .o keow if a 
parnculcr requ^^t is issued by the 3x box.

Abdications cra not expected to understa^ FSD-speaHi.c naming ^nvenn^s. 
^ts1^ of names fe to only tate fo.o account '\', 'Λ, ced

+ For cor^apfeni^ reasons, trc.l^ dots on component names cre
+ For exempt, M\fon.bcr..,biltct...\c..b. ..\c.M bec^c^mes

982-0 Funcdocc1 97 2.0 ^nct-local. Charrrctej stics
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Searching

* matches 0 or more characters, any character, including blank.
It will not cross NUL or \. (Which means it only matches a filename, 
not an entire path.)

? matches 1 character, unless what it would match is a '.' or the 
terminating NULL, in which case it matches 0 characters. (It also 
doesn't cross \.)

Any character other than * and ? matches itself, including .

Editing

109

metas in the source simply match files, and behave just like
any other search meta, (see above)

metas in the target are copy-edit commands, and work like this:

? copies one character, unless what it would copy is a
in which case it copies 0. It also copies 0 characters if
we're at the end of the source string.

* copies characters from the source to the target until it finds
a source character that matches the character following it in
the target.

. in the target "syncs” pointers. It causes the source 
pointer to match the corresponding in the target. They
count from the left.

The DOSEDITNAME API performs the described operation.

t For compatibility resons, any file name that does not have a dot in it gets 
+ an implicit one automatically appended to the end during searching 
+ operations. This means that searching for "foo." would return “foo".

2.1.8.2.13 Family API issues:

Since the IFS mechanism is neither present in previous releases of OS|2 nor 
present in real-mode DOS versions 2.0 through 3.3, FAPI will not be extended 
to support the new interfaces.

2.0 Functional Characteristics 99
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I 2.1.8.2.14 FS Utility Support:

I Each FSD is required to provide a single .DLL executable module in order to 

I support the OS|2 FORMAT, CHKDSK, SYS, and RECOVER utilities. The FS-provided 
I executable will be invoked by these utilities when performing a FORMAT,
I CHKDSK, SYS, or RECOVER function for that file system. The command line 
I arguments and environment pointer that was passed to the utility will be 
I passed unchanged to the FS-specific executable.

I The procedures will reside in the file called U<fsdname>.DLL, where 
I <fsdname> is the name returned by DosQFsAttach. If the file system wishes to 
I be able to have Its utility support .DLL file on a FAT partition, then ii 
I should choose <fsdname> to be up to 7 bytes long.

I The FSD utility procedures are expected to follow the following rules:

I * No preparation will be done by the base utilities before they invoke the
I FSD utility procedure. Thus, the base utilities will not lock drives,
I parse names, open drives, etc. This allows maximum flexibility for the
| FSD author.

I * The FSD utility procedures are expected to follow the standard
| conventions for the operations that they are performing, e.g. /F for
| CHKDSK implies "fix".

| * The FSD procedures may use stdin, stdout and stderr if they wish, but
| should be aware that they may have been redirected to a file or device.

I * It is the responsibility of the FSD procedures to worry about volumes
I being changed while the operation is in progress. The normal action
| would be to stop the operation when such a situation is detected.

| * When the FSD procedures are called, they will be passed argc, argv and

I envp that they can use to determine the operation0

| * The FSD procedures are responsible for putting out the relevant prompts
and messages.

The FSD utility procedures are expected to follow the standard 
convention of entering the target drive as specified for each utility.

I Interfaces for the FSD procedures

! All the FSD utility procedures are called with the same arguments as 
I follows:

I * int far pascal Ufsdname.CHKDSK (lnt argc, char far * far *argv, char far 
I * far ‘envp)

I * int far pascal Ufsdname.FORMAT (int argc, char far * far ‘argv, char far

2.0 Functional Characteristics Ίϋ0
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J * far *envp)

I * int far pascal Ufsdname.RECOVER (int argc, char far * far *argv, char far 
I * far *envp)

I · int far pascal Ufsdname.SYS (int argc, char far * far *argv, char far * 
I far *envp)

Where argc, argv and envp have the same semantics as the corresponding 
variables in C.

2.1.8.2.15 FSD Pseudo-Character Device Support:

A pseudo-character device (single file device) may be redirected to an FSD. 
The behavior of this file is very similar to the behavior of a normal DOS 
character device. IL may be read from (DosRead) and written to (DosWrite). 
The difference is that the DosChgFilePtr and DosFileLocks functions can also 
be applied to the file. The user would perceive this file as a device name 
for a non-existing device. This file is seen as a character device because 
the current drive and directory have no effect on the name. This is what 
happens in DOS today for character devices. For example:

FILESYS HOST BCRVMPC1 USERID PASSWORD

110 host communication can be 
the latest host created data 

send commands to the host, 
perform the necessary host

would define a file (or device) through which 
established. A TYPE HOST command would display 
and a COPY CON HOST command could be used to 
This example assumes the FSD BCRVMPCl can 
communication and translation.

The format of an OS 12 pseudo-character device name (i.e., single file 
device) is that of an ASCIIZ string in the format of a OS|2 filename in a 
subdirectory called \DEV\. The pseudo device name HOST is accessible at the 
API level (DosQFsAttach) through the path name: '\DEV\HOST'.
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will deal with a subset of the EAs that may exist on an object.

Each EA has two parts: a name and a value. The name is asciiz text that is
used to identify a particular EA. There is ro other mechanism to identify a 
particular EA. The name portion of EAs is chosen by the application 
programmer. This poses the problem of name collision. To address this, a
naming convention is adopted. This convention is quite simple: the name is
prefixed with the name of the company (or suitable abbreviation) and the 
name of the product (or suitable abbreviation) that defines the attribute.

All kernel-defined EAs will be prefixed with "DOS.".

* EA names are restricted to the same character set as filenames.

The value portion of an EA may be arbitrary data or it may be ascii data. 
There are many different representations for the value portion of EAs. 
Rather than mandate a specific format, the following guidelines should be 
used:

If a simplification/optimization can be achieved in the application by 
representing the value as binary data (such as icons or timestamps) then 
the representation should be binary.

Otherwise, the representation should be displayable in all character 
sets (i.e. restricted to characters 0x20 through 0x7E).

EAs may be viewed as a property list attached to objects. The services for 
manipulating EAs are: add/replace a series of name/value pairs, return 
name/value pairs given a list of names, and return the total set of EAs.

There are two formats for EAs as passed to OS 12 vl.2 API: Full EAs (FEA) or 
Get EAs (GEA).

FEAs are complete name/value pairs. In order to simplify and speed up 
scanning and processing of these names, they are represented as length- 
preceded data. FEAs are defined as follows:

2.1.8.3 Extended attributes

Extended attributes (EAs) are a mechanism whereby an application can attach 
information to a file system object (directories or files) describing the 
object to another application, to the operating system, or to the FSD 
managing that object .

This data is not kept as part of the object's data itself; to do this would 
require all applications to understand the object's format and would give 
Lhe applications direct access to all other EAs. Normally, applications

struct FEA (
unsigned char reserved; /* must be 0 */
unsigned char cbName; /* length of name */
unsigned short cbValue; /* length of value */
unsigned char szName(]; /* asciiz name ·/
unsigned
);

char aValue J]; /· f ree-format value */

+ The name length does not include the trailing NUL. The maximum EA name
+ length is 255 bytes. The minimum EA name length is 1 byte . The characters
+ that form the name are legal filename characters. Wildcard characters an; 
+ not allowed. EA names are case-insensltive and should be uppercased. The

2.0 Functional Characteristics 101 2.0 Functional Characteristics 10?
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+ FSD should call FSH-CHECKEANAME and FSH-UPPERCASE for each EA name it 
+ receives to che^ for characters and correct length and to
+ uppercase it.

A Hst of FEAs ls a packed set of FEA structures precesed by a leng^ of the 
Hst G-clu^^ the ..e—g.h nself) as l-sltates i- the GUowir^ structure:

struct FEAList {

unsigned short cbList; 
struct FEA list |);
);

/* len_.uh of list */ 
/* packed set of FEA */

FEA lists ire used for adding, deleting, or changing EAs. A particular FSD 
may store the EAs in whhaever format it desires. Certain EAs may be stored 
to opUmize reLrleal].

A GEA is a — attribute tame. Its icrmat is:

struct GEA {

unsigned cm cbName; 
unflg.H'd .har szNaiml]; 
};

/* lnnghh of nmme */ 
* ascliz nmme */

The name length does not 5-cI.usi the iraild^g NUL.

A list of GEAs is a packed set of GEA fLrlCtlrlf preceded by a length the 
Hst G-c1!11^ the 8^8 ltself) as ι-11^.ι1 i- the foUowi^ structure:

struct GEAAist {

unsigned short cbListt; 
strict GEA list (];
};

/* eength of Hst */ 
/ * packed set of GEA */

GEA lists are used for rltreevttg the values for a particular set of 
attributes. It is used as i-pit only.

Name lengths of 0 are IHegal and are considered i- error. A value length 
of 0 has speeria1 ρριι8<^ Setri—g a— EA with vi.ui length of 0 win cause 
ihai attribute to be seletes (if poomb1) . Upon rntrlnall, a vbue length 

of 0 ltllcltef that the attribute is not pres^i^t.

Seeti-g attributes μπΙι1.-)1 l- a — FEA Hst trlltf the mUre FEA Hs. as 
atomic: aU of the specGGel l- the Ust are appHe1 or win
This is require1 s-ince the attributes together may specHy some behavior 
for the Hie system and may not make sense be8g set ^^penduny.

2.0 Fun-clo-al ^^ιπ^ eis tics
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The rrntir  ̂ EA revests 8 accomp^is^d via the IFS rmti-g mechanic.
EA reque ? that apply .o names are route1 8ι remote FSD ^tache1 to aan

specnieu ^ve or to the 1oc^1 FSD ppnagidg .he v^im-e 8 ahe —?.ρι1 irl^. 
Those revests thaa apply to a handle (fne or rin^ry) are route1 to the 
FSD aUac^1 to ahe handle. No 8rnrprniαiicd of eMer FEA Gsts nor GEA 
Hsts ls performe1 by the IFS router. 8 8 the respontibility of ^ach FSD 
to provide support for EAs. It is expected that some FSDs wil be urjUe io 
store EAs (e.g. UNIX- and M/SSCommaaible file systems)

The FAT FSD implementatio- will provide for the c^mPete implementation of 
EAs. There wil be to speccd EAs for the FAT FSD.

A1 EA ma^pa^^o- 8 performe1 using the GHowi^ ftr^lcilrn; tan 

π1^ι^\/ι-« of each field is describes within each APP:

struct EAOP {

str^ucr GEAAist far * fpGEAL. st; /* GEA set */ 
struct FEAL8a far * fa^f^t’A^i3t; /* FEA set */ 
unsigned short offError; /* offset of FEA err */ 
); ·

+ In the 0S2 Vl.2 release, values CbList greater than (6·Κ-8) wil not be
+ iHowi1. This l^s a— lpplnpentaαion ^iTi-e1 1i^pitltic^t which may be raised
+ l- the Gaum. B^<^alfn this rimi. may cha—ge, pro^ams shouid avoG
+ nnnummnrαldg 8ι Hst. of aU EAs, but Gs.ii1 patl^L^late onl.y EAs ttat they 

+ now abouU. For n|Pΐratio-f such as copying, the DosCopy api should be used. 
+ If nnlmpnrαlo- is necessary, the DosEE-romtArgute A?I should be used.

+ A speriai category of ltiriblLnf, cane1 trnαtn-n—1y ltiribltnf, is def|^ne^l 
+ as the set of extended attributes that a file system may only allow io be 
+ set ai cmtio- rime. (Such attributes may be used to control ill e 
+ allocat ion a—1 structure cmtiguΓatin—.) File systems are ιχρι^ιΙ to allow 
+ cre^ltn-od1y attributes G be set at a—y time >from when the object 8 
+ create1 to when 8 8 Hrsi mo^fie1, 8e. lata written lttn a flle or an 
+ e^try adsed a (1^^^. prngrapf that copy objects shoul1 copy al. o.
· ahe EAs for an object before niaerwise mmoif'1^ "t i- order to assure that
· any trnαtn-n—1y ltrriibltnf 
+ target. The DosCopy() api 
+ Sirnctnrinf.

2.8.v.3.8 Fsd File Image:

from the source are pmperly appHe1 8 .he 
8 the [DreGm1 way for cnpyidg rihs or

An FSD from a rile which 8 i- the format of a sLat^r1 0S|2 dy—amic
n—k nt^y fne. Exaccly one FSD msbes 8 ea^ fne. The FSD export
l-forp^ltlot .o 0S|2 uri—g a set of aresef8es public names.

The FSD 8 Idiiillilns by a can to the ex^rte1 i—trry poi-t FS__IHT.

FS entry points for Mount, Read, Write, etc. are exported with know— names

2.0 Functin—al 80·
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as standard far entry points. 4
4-

The FSD exports its name as a public asciiz character string under the name 
*FS_NAME*. All comparisons with user specified strings will be done similar 1
to file names; case is ignored and embedded spaces are significant. 
FS_NAMEs, however, may be input to applications by users. Embedded spaces 
should be avoided. The name exported as FS_NAME need NOT be the same as the 
1-8 byte FSD name in the boot sector of formatted media, although it may be. 4 0 
The ONLY name the kernel pays any attention to whatsoever, and the only name + 
accessable to user programs via the API Is the name exported as FS_NAME. 4

4
In addition to various entry points, the FSD must export a dword bit vector 4

* of attributes. Attributes are exported under the name *FS_ATTRIBUTE*. 4
* FS_ATTRIBUTE specifies special properties of the FSD and is described in the 4
* next section.

Microsoft Confidential 
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lock/unlock calls. FSDs that do support FS_FILEIO can set this 
bit to enable compacted file I/O operations.

UNC - Universal Naming Convention bit. Set if FSD supports 
Universal Naming Convention. If set, then FSD represents the 
default network redirector- Only one FSD may have this bit set.

REM - remote file system. This bit tells the 
FSD uses static or dynamic media attachment, 
use dynamic media attachment. Remote FSD*s 
media attachment. This bit is Clear if it 
attachment and Set if static attachment, 
static and dynamic media attachment. To 
locking, a remote FSD should also set the FIO

system wnether the 
Local FSns always 
always u .e stat i c 

Is a dynar.tic mediu 
No FSD supports both 
support proper file 

bit.

112

* 2.1.8.3.2 FSD Attribute, FSATTRIBUTE:

* The format of the OS 12 FS_ATTRIBUTE field is defined below:

OS|2 FSD ATTRIBUTE

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
------ +------- +------- 4-------+-------+------- +-------4-------+-------+------- +-------+-------+------- +-------+-------+-------4.
I/E/I/V/I/V/I/V/|///I///I///1///1///1///1///1///1///1///1///j///I 
I/A/|/E/|/E/I/E"///1///I///I///I///I///I///I///I///I///I///I///I 
I///I/R/I/R/I/R, I/// I///I///I///I///I///I///I///I///I///I///I///I 
4·------4-------4-------4-------4-------4-------4------- 4-------4------- 4-------4-------- 4------4---------4-------4-------4------- 4

I 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
I +------+------- 4--------4--------4--------+-------4-------4------- 4-------4--------4-------- 4------4-------- 4-------4-------4-------4
I 1///1/// I///I///I///I///I///I///I///I///I///I///I///I/F/1/U/1/R/1 
I I///I///I///I///I///I///I///I///I///I///I///I///I///1/1/I/N/I/E/1 
I I///I///I///I///I///I///I///I///I///I///I///I///I///I/0/|/C/I/M/|
I 4------- 4-------- 4-------4-------4------- 4-------4-------4------- 4------- 4------- 4-------4------- 4-------4-------4-------4------- 4

BITS DESCRIPTION

* 31
*

FSD Extended Attributes. If 1, FSD 
0, FS_ATTRIBUTE is only FSD attribute

has extended attributes, 
information.

If

* 30-28 VERSION NUMBER - FSD version number.

1 27-3 RESERVED.

+ 2 FIO - File I/O bit. Set if FSD wants to see file locking/unlocking * 
+ operations and compacted file I/O operations. If not set, the * 
+ fileio calls will be broken up into individual * 
* lock/unlock/read/write/seek calls and the FSD will not see the *

2.1.8.4 FSD Initialization

FSD initialization occurs at system initialization time. FSDs are loaded 
via the IFS = configuration command in CONFIG.SYS. Once the FSD has been 
loaded, the FSD*s initialization entry point is called to initialize it.

FSDs are structured the same as dynamic link library modules. Once an FSD 
Is loaded, the initialization routine FS INIT ia called. This gives the 
FSD the ability to process any parameters that may appear on Che CONFIG.SYS

* command line, which are passed as a parameter to the FS_INIT routine. A 
LIBINIT routine in an FSD will be ignored.

OS 12 FSDs initialize in protect mode. Because of the special state of the 
system, an FSD may make dynamic link system calls at init-time. The list of 
system calls that an FSD may make are as follows:

FSD INIT
DYNAMIC LINK SYSTEM CALLS 

DosReep 
DosChgFilePtr 
DosClose 
DosDelete 
DosDevConfig 
DosDevIoCt1 
DosFindClose 
DosFindFlrst 
DosFlndNext 
DosGetEnv 
DosGetIn foSeg 
DosGetMfessage 
DosOpen 
DosPutMe.3sage 
DosQCurDir

2.0 Functional Characteristics 105 2.0 Functional Characteristics 106
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* DosQCurbisk
* DosQFilelnfo
* DosQFiJeMode
* DosQSysInfo
I DosRead
I DosWrite

I The FSD may not call FS helpers at initialization time.

It should be noted that multiple code and data segments are not discarded by 
the loader as in the case of device drivers.

* The FSD may call DosGetInfoSeg to obtain access to the global and process
* local information segments. The local segment may be used in the context of 
’ all processes without further effort to make it accessible and has the same
* selector. The local infoseg is not valid in real mode or at interrupt time.

2.1.8.4.1 0S|2 and PC/DCS 3.4 Boot Record and BIOS Parameter Block:

The extended Boot Record structure:

Microsoft Confidential 
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Extended BPB struc
BytePerSector dw 7
SectorsPerCluster db 7

HeservedSectors dw 7
NumberOfFATs db 7
RootEnt ries dw 7
TotalSectors dw 7
MediaDescriptor db 7
SectorsPerFat dw 7
SectorsPerTrack dw 7
Heads dw 7
HiddenSectors dd 7
Ext_TotalSectors dd 7
Extended BPB ends

;See the remark below

;0 for Non Fat system
;See the remark below
;if 0 then use Ext_TotalSectors 
;See the remark below 
;See the remark below

;32 bit hidden sectors 
;32 bit total sectors

Any Non Fat-based FSD can ignore, or use the fields of SectorsPerCiustei, 
RootEntries, and SectorsPerFat entries for its own purposes, if necessary.

Although, nothing can prevent a media smaller than 32MB from using the 
Ext_TotalSectors, instead of TotalSectors. For compatibility reasons, IBM 
FORMAT will use TotalSectors for media =< 32MB.

113

Extended Boot st rue
Boot jmp db 3 dup (?)
Boot_OEM db 8 dun (?)
Boot BPB db (size Extended BPB) dup (?)
Boot_DriveNumber db 7

Boot CurrentHead db 7
Boot_Sig db 41 /Indicate Extended Boot structure
Boot_Seria1 dd 7
Boot_Vol Label db 11 dup (?)
Boot_System ID db 8 dup (?);"FAT ", "OTHER_FS"
Extended Boot ends

2.1.8.5 IFS Commands

Area for code and messages 
Boot_Signature db 55h,OAAh

Where Serial is the 32-bit binary volume serial number for the media.

System_ID is an 8-byte name written when the media is formatted. 
It is used by FSDs to identify their media, but need NOT be the 
same as the name the FSD exports via FS_NAME, and is NOT the name 
users employ to refer to the FSD. (They may, however, be the same 
names .)

I Vol_Label is the 11-byte ASCII label of the disk/diskette volume.
I FAT filesystems must ALWAYS use the volume label in the root
I directory for compatibility reasons. A FSD may use the one in the
* standard boot sector if it so desires.

2.1.8.5.1 IFS CONFIG.SYS Function:

2.1.8.5.1.1 IFS:

Purpose The IFS command starts (loads and initializes) an FSD.

Format

IFS = (drive:){path )name (.ext} (parms)

Where (drive:) (path) name) .ext)

parms represents an 
parameters .

specifies the FSD to load

FSD-aefined string of

and initialize.

initlallzat ion

The extended BPB structure is a super-set of the conventional BPB structure

2.0 Functional Characteristics 107 2.0 Functional Characteristics 108
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2.1.8.6 IFS API Function Calls
114

File I/O Function Call Summary

DosBufReset Flush file buffers.

DosChDir Change current directory.

DosChgFilePtr Move the file read/wrlte pointer.

DosClose Close file handle.

DosCopy Copy file

DosDeler e Delete file.

DosDevloCt1 I/O control for devices.

DosDupHandle Duplicate file handle.

DosEditName Transform source string using editing string

DosFilelO Multi-function call.

DosFileLocks Lock/unlock a range of bytes in an opened file

DosFindClose Terminate usage of a directory search handle.

DosFindFi rst Find first matching file.

DosFindNext Find next matching file.

DosFindNoti fyClose Terminate usage of a find-notify handle.

DosFindNotifyFirst Start monitoring directory for changes.

DosFindNot i fyNext Continue monitoring directory for changes.

DosFsAttach Attach a drive or device to an FSD.

DosFsCtl File system control

DosMkDir Make subdirectory.

DosMove Move a file or subdirectory.

DosNewS i ze Change size of a file.

DosOpen Open/create a file.

Microsoft Confidential
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Query current directory.

DosQCurDisk Query current default drive.

DosQFHandState Query file handle state information.

DosQFilelnfo Query file information.

DosQFileMode Query file mode.

DosQFsAttach Query attached FSD information.

DosQFsInfo Query file system information.

DosQHandType Query handle type.

DosQPathlnfo Query path information.

DosQSysInfo Query system Information

DosQVerify Qu^ry the verify setting.

DosRead Read from a file.

DosReadAsync Async Read from a file.

DosRmDir Remove subdirectory.

DosScanEnv Scan environment.

DosSearchPath Search path.

DosSelectDisk Select disk.

DosSetFilelnfo Set file information.

DosSetFileMode Set file mode.

DosSetFHandState Set file handle state.

DosSetFsInfo Set file system information.

DosSetMaxFH Define new maximum file handle.

DosSetPathInfo Set path information.

DosSetVeri fy Set verify setting.

DosShutdown Shutdown File Systems for Power Off

DosWrite Write to a file or device.

2.0 Functional Characteristics•I
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DosWriteAsync
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Async write to a file or device.
115

2.1.8.6.1 Application File I/O Notes;

File handle values of OxFFFF do not represent actual file handles but are 
used through-out the file system interface to indicate specific actions to 
be taken by the file system. Usage of this 'special file handle' where it is 
not expected by the file system will result in an error.

Null pointers are defined to be 0x00000000 throughout this specification.

Existing file systems that conform to the Standard Application Program
Interface (Standard API) described in this section, may not necessarily
support all the described information kept on a file basis. When such is
the case, FSDs are required to return to the application a null (zero) value
for the unsupported parameter.

An FSD may support version levels of files.

Dates have the following format:

Date bit 5432109876543210
mapping yyyyyyymmmmddddd

Where:

mm is the month (1-12)

dd is the day of month (1-31)

yy is number of years since 1980

Times have the foil oi

Time bit 5 4 3 2 1
mapping h h h h h

Where :

/ing format:

09876543210
mmmmmmxxxxx

hh is t he binary number of hours (0-23)

mm is the binary number of minutes (0-59)

XX is the binary number of two-second increments

Microsoft Confidential 
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enabled.

* ERROR_BAD_UNIT - there is a breakdown of internal consistency between 
OS/2's mapping between logical drive and device driver. Internal Ertor.

* ERROR_NOT_READY - the device driver detected that the device is noL 
ready.

* ERROR_BAD_COMMAND - there is a breakdown of internal consistency between 
OS/2's idea of the capability of a device driver and that device driver.

* ERROR_CRC - the device driver has detected a CRC mismatch.

* ERROR_BAD_LENGTH - there is a breakdown of internal consistency between 
OS/2's idea of the length of a request packet and the device driver's 
idea of that length. Internal Error.

* ERROR_SEEK - the device driver detected an error during a seek 
operation.

* ERROR_NOT_DOS_DISK - the disk. is not recognized as being OS/2
manageable .

* ERROR_SECTOR_NOT_FOUND - the device is unable t . Ad the sped tic- 
sector .

* ERROR_OUT_OF PAPER - the device driver has detected that the printer Is 
out-of-paper.

* ERROR_WRITE_FAULT - other write-specific error.

* ERROR READ FAULT - other read-specific error.

* ERRORGENFAILURE - other error.

There are also errors defined by and specific to the device driver 
themselves. These are indicated by either OxFF or OxFE in the high byte of 
the error code.

Error codes listed below are not complete as each FSD may generate errors 
based upon its own circumstances. The errors below are those generated by 
the IFS router and the FAT file system.

Some API below may return device-driver/device-manager generated errors. 
Rather than listing the errors with each API, these error codes are:

• ERROR WRITE PROTECT - the diskette in the drive has write-protection

2 Functional Characteristics •Ί/ψ | m
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2.1.8.6.2 Application File I/O IuncCinn Catls:

2.1.8.6.3 DosBijfReset - Comnit file's cache buffers:

Purpose

Flushes requesting process's cache buffers for the ipenif1nd file 
handle or for πΠ file handin' aUac^ Lo ttat process.

Format Catling Sequence:

EXTRD DosBufReset. : FAR

PUSH WORD FileHandle ; File handle 
CALL it

116

Mere

Returns:

Mere ^leMtcnn i' the fi.e handle ^^ose Offers are to be flushed. If
FileHandle == OxFFFF, as sbove nxcnpt that all file handles 
attached to the ^ocess are flushed.

Returns: IF ERROR (AX not = 0)

AX = Error Code:

* EeeOReINVALID_HANDLE if the 'pencfind file handle is
itiali.d or ahn handle i' attached to s ^ys'cal device.

I

2.1.8.6.4

Purpo'e

^rmat

Mcmsoft CooHdeeSia1 
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DosCCDir - Change The Current Direct-or^

Define Lhn current eitecanty for thn requestisg procn''. 

totting Sequence:

EXTRD DosChDir.FAR

PUSHg ASdlZ DirDame ; Directory path same
PUSH DW0RD 0 ; fteserved (must be zero)
CALL DosChDir

DirName i' Lhn ASCCIZ eirncLnty path name.

IF ERROL (AX not - 0)

AX = Error Code:

* XPROO_FILXNAME_EXCXD_eANGE - thn directory path spsccflne 
i' unacceplable to thn FSD mannging ahn vo.ume.

* ERROR_PATH_ wot_1 · TDD - thn drive letter is invalid, there
are .oo many .., Mere arn w1dcat^de is ahe «irnctory
path, or s component the directory path is not pres^r^t..

* EeROR_NOT_ENOUGH_MEMORY - unable to allocate storage for 
current eirncanty

Device-driverddevce--rnatager errors listed 
----------- ----------------------------- »· on page —-.

Remmrks The file's directory entry _ is updated, (as if the file had been
closed usi.ng DosClosee , but the file remains in the open state.

The apppicaLion should be aware that usage of this function to 
flush all of the requessing process's cache buffers could have the 
unden'reab.e nffnct of rearing the user to mount and unmount a 
..argn number of removable μ1^'.

Named Pipe C^f^ni(^c^l:<^tti^one Performs an operation anakgoue to the eefined
one of fntci.ng thn Mttnr cache to ei'k- namnd pipes
DosBijfReset Mocks ahe caUer untH tU data writes by ahe 
caller has been succcnsMl)' teae by thn othnr end. Tlii' ^oows 
commnlccting to 'synchronize t^ir «iolo^.

ERROR_DRIVE_LOCKED
process

thn drive is locked by another

ahn DWORD rneervee finld I' noL* XeRCle__INVALID_PARA4MXTXe
0.

Remarks

* ievice-drivnredevin--manager errors listed "--------------- -----------
----------- -------------- ---------------·· os ps^e------- .

If any r.-zftnUb.r of the directnty p^^h «oes not exist, Men ahn
eirectnty ρπΜ i' not Mantjed. The current eitncanry i' Ranged 
only for the requesting process.

DosQS^'njfo must be usne by an πρρ^π.Ιμ M eeanmine .hn 
maximum path length supported by OSS2. The returned value should 
be to ^namlcc1^ bitter' ttat arn to be usne to

store pnth'. Tfcis witt ensure t^t appHcatios' function 
correct^ (wrt. pa^ kn^s) for future versions of OSS2. tDc 
paah 1ength incites ^e «^vn 'ipettier (i.e. «), ahe .ea^ny 
'V sne ahe LrtiKng NUL.
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2.1.8.—.5 DonSCagilePte - Change File Read Write PoOnter:

Purpose Moves ehe poinl.ι- occor..^ .o the metlio. sjppe^.1/.

Format Ceiling Sequence;

EXTRN DooSChFileetr:FAR

PUSH WORD FileHonUle ; File handle
PUSH DWORD Distance ; Disia-ce to move i- bytes
PUSH WORD MoveType ; Method of moving (0, 1, 2)
PUSH8 DWORD NeurPOnter ; New Pointer Location 
CALL DonSCagilePLl

Where

Fi.^<^HonUle is .he file tandle.

Distance is _ the signed distance (offset) to m.ove in bytes. 

MoveType is the me^o. of m^\/i.ng (0, 1 2) .

* If = 0 ^e p^i.ntee is moved ΟΒ.ο-μ byees (orisne)
from ihe begi — j of ihe fili.117 If vo.ue = 1 ehe winter .s m^'^ed to ^e current .octeicn 
plu.e; o^set.

* If vo.ue = 2, ihe winter .s moved .o ehe endutfffne plus 
offset. This mettad can be use. eo .etermine ehe Hle's size.

^wE^nter .s a doul^^le word area where the system reeuens ehe new 
pointer location.

Returns: IF ERROR (AX not = 0)

AX = Error Code:

* EW^OR—I^A^D—HMID^ - ehe sjpeiHe. hondie .s not vari/ 

.n ehe current process, ihe haindle .s oitacheu .o a 
physScal .ev.ce

* ERROR-SEEK-ON-DEVICE - the handle is attached to a pipe oe 
character device.

* ERROR^NVALID FUNCTION - the poeameee MoveType is invalid

* ETTOR_NEGGAΊVE_CEEK - the resu^i^ ^dUon γΙ.Μ- .he 
file .s neggUve.

2.0 ^π-Η'ΙοΙ CCatrocerit tks 115 2.5 Funncional CCatraCelrstics 11 —
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ER OR__DIRECT_ACCESS_HANDLE - the handle is for a direct 
opei and the resulting position is beyond the physical end 
of the media.

2.1.6.6.6 DosClose - Close a File Handle:

Purpose Closes the specified file handle.

Remarks The read/write pointer in a file is a signed 32-bit number.

It is illegal to seek to a negative position in a file.

It is illegal to seek on a character device or pipe.

Forir at Calling Sequence:

EXTRN DosClose: FAR

PUSH WORD FileHandle ;: File Handle
CALL DosClose

118

Where FileHandle is the handle returned by DosOpen or DosMakePipe.

Returns: ΙΓ ERROR (AX not = 0)

AX = Error Code:

* ERROR_INVALID_HANDLE - the specified handle is not open or 
is attached to a physical device.

* ERROR_FILE_NOT_FOUND - the directory entry that is thought 
to contain the name of the fils, doesn't-

* Device-driver/device-manager errors listed "------------- -----------
----------- -------------- -------------- “ on page------- .

Remarks Closing a file handle causes the file to be closed, the directory 
to be updated, and all internal buffers for that file to be 
written to the media.

Named Pipe Considerations Closes a pipe by handle. When all handles 
referencing one end of a pipe are closed the pipe is broken. If 
the client end closes, no other process can reopen the pipe untl I 
the serving end issues a DosDisconnectNmPlpe followed by a 
DosConnectNmPipe. If the server end closes, the pipe will be 
deallocated when the last client handle is closed or immediately 
if the pipe is already broken.

] DosQSysInfo must be used by an application to detemine the .
] maximum path length supported by OS/2. The returned value should
J be used to dynamically allocate buffers that are to be used to

j store paths. This wiil ensure that applications function
] correctly (wrt path lengths) for fvture versions of OS/2. The
] path length includes the drive specifier (l.e. d:), the leading
) 'V and the trailing NUL.

2.0 Functional Characteristics 117 2.0 Functional Characteristics
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2.1.8.6.7 DosCopy - Copy file:

Purpose Copies the specified file or subdirectory to target file or 
subdirectory

Format Calling Sequence:

EXTRN DosCopy:FAR

PUSH8 ASCIIZ SourceName ; Source path name
PUSH8 ASCIIZ TargetName ; Target path name
PUSH WORD OpMode ; Operation mode
PUSH DWORD 0 ; Reserved (must be zero)
CALL LosCopy

SourceName is the ASCIIZ path name of the source file, 
subdirectory, or character device. Wildcards are not allowed.

Returns :

Where

TargetName is the ASCIIZ path name of the target file.
subdirectory, or character device. Wildcards are not allowed.

OpMode is a word-length bit map that defines how the DosCopy 
function will be done.

The bit field mapping is shown as follows:

OpMode 5432109876543210
bits RRRRRRRRRRRRRRAE

Existing Target File Disposition

If E = 0; Do not copy the source file to the target if 
the file name already exists within the target 
directory. If a single file is being copied 
and the target already exists, an error is 
returned .

If E = 1; Copy the source file to the target even if 
the file name already exists within the target 
directory.

Append the source file to the target file's end of data.

If A = 0; Replace the target file with the source file.

If A = 1; Append the source file to the target file's 
end of data. This is ignored when copying a 
directory or if the target file doesn't exist.

2.0 Functional Characteristics 119

Remarks
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Reserved and must be set to zero.

IF ERROR (AX not = 0)

* AX = Error Code:

ERROR_FILENAME_EXCED_RANGE - the path specified is 
unacceptable to the FSD managing the volume.

ERROR_PATH_NOT_FOUND 
found .

iither the old or new path can't be

ERROR_SHARING_VIOLATION - One of the files is open. 

ERROR_INSUFFICIENT_DISK_SPACE

ERROR_ACCESS_DENIED - Target of a file copy is read-only 
or target of a file copy already exists and E = 0.

ERROR_DIRECTORY - Cannot be copied to itself. Cannot be 
copied to a file. Cannot be copied to one of its 
subdirectories .

ERROR_FILE__NOT_FOUND

ERROR_NOT_DOS_DISK

ERROR_DRIVE_LOCKED

ERROR_SHARING_BUFFER_EXCEEDED

ERROR_INVALID_PARAMETER

The source and target may be on different drives.

Wildcard characters are not allowed In the source or target name.

When a subdirectory is specified to be copied and an I/O error 
occurs, the specific file being copied from the source to the 
target at the tin» of the error will be deleted from the target 
path and the DosCopy function terminated.

When a file (non-directory) is specified to be copied, in the 
event of an I/O error, the file will be deleted from the target 
path in replace mod<, or resized to Its original size in append 
mode, and the DosCopy function terminated.

All files and/or directories (as applicable) in the source path 
are added to the target path.

Read-only files ir. the target path are not replaced. When copying

2.0 Functional Characteristics
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I

I

+
+

a ^occ^ry sith E = they are ignore0; shen cnpyCng a 
0iiecasoy sith E = 1 or shen copying a single file, an crmo Is 
returned .

When Tao^lNamn Skates a device cam1 SouoceMamn must Idcatc 
a fiic, not a 0irccasoy.

When copy^ a single Ml sit. A =1 (Appnnd moodl, the oppration 
sill proceed neen if the file exists and E = 0. In other sords, 
the E bit is only significant shen replacing, not shen appending.

I

I

I
I
I

I
I

OpMode bit fltgc A and E aoc undefincd (^norc0) shen the aargca I 
is a device.

+
+
+

DosCo^ slj. copy thc source's attribu^s (date nf conation- time 
of creation, ...) to thc target.

DosCo^ siM copy the source's EAs to Lhn tao^ shen crcatifg a 
nes subdirecto^- shen cocating a nes 31- oo shen oeplacing an 
cxicaing fi.lc. It siM not copy t.e . j^fi'ce'c EAs to an existing 
file ^^en ap^nding iX or to an existi^ direcasoy shen cnpyi.ng 

files to that 0!ο^ϋ^. if the filc s^tem of the destcfaainn 
dons not support EAs, eosCopy Sil terminate the operation and 
return Lhe coioi.

I
I

I
I
I
I
I

eosCopy C:\XYZ D:\XYZ

Cxim^t D’.ooot Dirnot
/ \ /1 /1 \

A XYZ X Y X Y ΧΥΖ
/\ / \

F B + = > F B
/ \ / \

C D C D

- or -

C : mot D:mot
/ \ /1 \ /1 \

A XYZ U W XYZ U W XYZ
/\ 1 \ / 1 \

F B 4 E B = > FEB
I \ 1 / 1 \

C D G C G D

120 eosCopy takes thc source cubdirectnry structure (onn code1 and 
CREATE/.APPEND a ^ϊΙιο 0iiccasiy structure to a d'csinatio .ode:

eocCdpy C:XYZ D:\DEF

C:XYZ 
/ \
AB +

/ \
C D

D:\DEF
/ \

<no D:\DEF> => 
/ \

C D

A B

- or -

C:XYZ D:\DEF D:\DEF
/ \ 1 \ I I \

A B + E B = > A E B
/ \ 1 / I \

C D F C F D

Subdiocctsoicc from the source path "C:\XYZ\B' 
example, are appnndnd (oo d^gic^tlίy added) 
subdi rectories in thc tao^t path "D:\DEF\B".

of the sncon0 

to lD^ιennued

I A second example of DosCopy operation:
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2.1.8.6.8 DosDelete - Delete a File:

Purpose Removes a directory entry associated with a filename

Format Calling Sequence:

maximum path lenqth supported by OS/2. The returned value should 
be used to dynamically allocate buffers that are to be used lo 
store paths. This will ensure that applications funcLion 
correctly (wrt path lengths) for future versions of OS/2. The 
path length includes the drive specifier (i.e. d:), the leading 
*V and the trailing NUL.

EXTRN DosDelete:FAR

PUSH® ASCIIZ FileName ; Filename path
PUSH DWORD 0 ; Reserved (must be zero)
CALL DosDelete

121

Where FileName is the ASCIIZ file name.

Returns: IF ERROR (AX not = 0)

AX = Error Code:

* ERROR_FILENAME_EXCED_RANGE - the path specified is 
unacceptable to the FSD managing the volume.

* ERROR__PATH_NOT_FOUND - the drive letter is invalid, there 
are too many .., there are wildcards present, or a 
component of the directory path is not present.

* ERROR_FILE_NOT_FOUND - the filename at the end of the path 
is not found.

* ERROR_ACCESS_DENIED - the path specified a directory or a 
device, or the file is read-only.

* ERROR_SHARING_VIOLATION - the file specified is currently 
in use.

* ERROR_SHARING_BUFFER_EXCEEDED - there is not enough memory 
to hold sharing information.

* Device-driver/device-manager errors listed "-------------- -----------
------------------------------------------" on page------- .

Remarks Wildcard characters are not allowed in any part of the ASCIIZ 
string.

Read-only files cannot be deleted by this call. To delete a 
read-only file, you must first use function DosSetFileMode (Set 
File Mode) to change the file's read-only attribute to 0, then 
delete the file.

] DosQSysInfo must be used by an application to detemine the

2.0 Functional Characteristics 123 2.0 Functional Characteristics
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2.1.8.6.9 DosDevIOCtl - I/O Control for Devices:

Purpose Perform control functions on the device specified by the file or 
device handle.

Format Calling Sequence:

EXTRN DosDevIOCtl :FAP.

PUSH8 OTHER Data
PUSH8 OTHER ParmList
PUSH WORD Function
PUSH WORD Category
PUSH WORD DevHandle
CALL DosDevlOCt1

; Data area 
; Command arguments 
; Device function 
; Device category 
; Specifies the dev

Where

EXTRN DosDevIOCtl2:FAR

PUSH8 OTHER Data
PUSH WORD DataLength
PUSH8 OTHER ParmList
PUSH WORD Pa rmListLength
PUSH WORD Function
PUSH WORD Category
PUSH WORD DevHandle
CALL DosDevIOCtl2

; Data area
; Data area length
; Command arguments 
; Command arg's list length 
; Device function
; Device category
; Specifies the device

Data is a data area.

DataLength is the length of the data buffer.

ParmList is a command-specific argument list.

ParmListLength is the length of the command-specific argument 
list.

Function is the device-specific function code. The valid range is 
0 to 255.

Microsoft Confidential
OS/2 1.2 IFS Patent Documentation

* ERROR_INVALID_FUNCTION - the specified function is illegal 
for the particular category and handle.

* ERROR_INVALID_CATEGORY - the specified category is illegal 
for the particular function and handle.

* ERROR_INVALID DRIVE - the drive specified in a 
set-logical-drive-map call is not supported by the device- 
driver.

* ERROR_1NVALID_PARAMETER - (DosDevlOCt12) a 0 length war, 
specified with a non-null pointer for either Data or 
ParmList.

* Device-driver/device-manager errors listed “------------- ----------
----------- -------------- -------------- " on page------- .

Remarks This function provides a generic, expandable IOCTL facility.

A null (zero) value for Data specifies that this parameter is not 
defined for the generic IOCTL function being specified. A null 
vali· for Data causes the value passed in DataLength to be 
ignored.

A null (zero) value for ParmList specifies that this parameter is 
not defined for the generic IOCTL function being specified. Λ 
null value for ParmList causes the value passed in ParmListLength 
to be ignored.

The kernel will format a generic IOCTL packet and call the device 
driver. Since vl.C and vl.l device drivers do not understand 
generic IOCTL packets with DataLength and ParmListLength, the 
kernel will not pass these fields to the device driver. Device 
drivers that are marked as being level 2 or higher (see device 
driver header spec) must support receipt of the generic IOCTL 
packets with associated length fields.

It is illegal to pass in a non-null pointer with a zerc length.

Category is the device category. The valid range is 0 to 255.

DevHandle is a device handle returned by DosOpen.

Returns: IF ERROR (AX not = 0)

AX = Error Code:

ERROR_INVALID_HANDLE - the handle specified is either not 
in use, is attached to a physical device and category 9 is 
not specified or is not attached to a physical device and 
category 9 is specified.
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..ΕΜ.10 DosDupHHncIle - □up^cate a FUe Handle:

Purpose

Microsoft Connfdennial
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Forest

Returns a new die tandle far an o^n die ttat wieM to same
die at the same ^dt-iot.

Calling Sequence:

If you move the tnad/aritn fitter of eii-her handle by a DosRead, 
DosWdte, or 0050^^.6?^ fonction ca1) the pointer for the 
otter htndle .s also Ranged.

Issuing a DosClose against a file handle does not ιΠ-. the 
iupiicttn handle.

EXTRN DosDupHind WAR

PUSH WORD 0X^1163^11- 
PUSH! WORD aewailn3tndle 
CALL DosDupHHndle

Existing fde handle 
New die tandle

Where Mi?.-3™11- .s the current die htndle.

aewailn3tιndln 
OldFi

123

.s a word die ^ndle that .s made the ^pdcate of 

or .s oxFFFF. A value of OxlFFFF causes the DOS to 
ι^οι^ a aew die handle and use that as the ^stitatiot of the 
iupiicatinn. Otherwise, the function uses aewaile3andln as the 

itation of the iupiicatint.

Returns: IF ERROR (AX not = 0)

AX = Error Code:

* FERCR-INVALID-HANDLE - the OldFileHtndle is invalid or is 
attached to a physical device.

* ERROR_TOO_^MAla_OOPNaFILEF - aewaile3tndln is OxFFFF and
ιΠ Indies far ^ocess are .t use.

* ERROR_IaVAL1D_TARGET_3ANDLE - the speCried aewailn3tndle 
.s beyoa1 the ran^ allocate1 to the Trocest, -.^κ by 

default, or by DOSSETraAX?Hl

* Device-irivnrinevcne“πιadtnnr errors liste1 ”-------------- -----------
-------------------------- -------------- ·' on ^ge------- .

Remerks Duuilcatidn the tandle ^p^cates aad ties aU tande-sipeHic
information between /ΙΙΕς^Ι^7- and aewai^n3aΓa:liel

A die handle value otter tten OxFFFF ^^€^^ifi^^r .t Newwi 1-3ι^1- 
causes thtt die htndle to be closed before .t .s tederitnd as ^t- 
dupEdm of OldFiln3tndln.

The valir viIu-s for aewailn3andl— .ηοΜ-: OmEFFP, 0e0000 
(Standard In^u), 0e°°01 (^andt^ 0e0002 (teantefo
Error) or the handle of' any currency o^n file. Avoid us^ 
oder arbitral ^ιΙ^.
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2.1.8.6.

Purpose

Format

DosEditName - Transform source string using editing string:

Transform a source string into a destination string using an 
editing string and OS/2 meta editing semantics.

Calling Sequence:

+ 2.1.8.6.12 DosEnumAttribute - Ennumerate the extended attributes:

+ Purpose Ennumerates information for a specific file or subdirectory . 

1 Format Calling Sequence:

EXTRN DosEditName :FAR

PUSH WORD EditLevel ; Level of meta editing semantics
PUSH® ASCIIZ Sourcestring ; String to transform
PUSH® ASCIIZ EditString ; Editing string
PUSH® OTHER TargetBuf ; Destination string buffer
PUSH WORD TargetBufLen ; Destination string buffer length
CALL DosEditName

Where

Returns:

EditLevel is the version of meta edit J ng semantics to use in 
transforming the source string.

* If EditLevel value is 0x0001, then OS/2 version 1.2 editing 
semantics are used.

SourceString is the ASCIIZ string to transform. It should 
contain just the component of the pathname to edit, not the entire 
path .

EditString is the ASCIIZ string to use for editing.

TargetBuf is the buffer to store the resulting ASCIIZ string in.

TargetBufLen is the length of the buffer to store the resulting 
string in.

IF ERROR (AX not = 0)

AX = Error Code:

* ERROR_INVALID_PARAMETER - the EditLevel is invalid.

* ERROR_INVALID_NAME - the SourceString or EditString 
contains a drive letter or path characters.

Remarks Typical uses of this API are copy and rename/move. tor a 
SourceString "foo.bar" and an EditString "*.baz", the destination 
string is "foo.baz" for OS/2 version 1.2 meta editing semantics.

The destination string will be uppercascd.

+ EXTRN DosEnumAttribute: FAR

+ PUSH WORD RefType ; Type of reference
PUSH® OTHER FileRef ; Handle or Name

+ PUSH DWORD EntryNum ; Starting entry in EA list
+ PUSH® OTHER EnumBuf ; Data buffer
+ PUSH DWORD EnumBu fS i2e ; Data buffer size
+ PUSH® DWORD EnumCnt ; Count of entries to return
+ PUSH DWORD InfoLevel ; Level of information requested
+ PUSH DWORD 0 ; Reserved (must be zero)

CALL DosEnumAttribute

ί Where RefType indicates whether FileRef points to a handle or an ASCIIZ
+ name. Reftype = 0 indicates a handle; Reftype = 1 indicates that
+ FileRef points to an ASCIIZ name of a file or directory .

+ FileRef is a pointer to a WORD handle that was obtained >from
+ DOSOPEN/DOSOPEN2, or to an ASCIIZ name of a file or directory .

4- EntryNum is the ordinal of the entry in the EA list from which to
+ start copying information into EnumBuf .

+ The EntryNum value of zero is reserved, and the first EA Is
l indicated by a value of 1 .

+ EnumBuf is a pointer to the buffer where the requested information
+ is .

+ EnumBufSize is the size of EnumBuf .

+ EnumCnt is, on input, the number of EAs whose information has been
i requested. The system will change this to the number actually
+ returned. An EnumCnt of -1 is treated specially in that it will
+ return as many entries as will fit in the buffer specified .

+ InfoLevel is the level of information required .

+ Level 0x00000001 information is returned In the following format:
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struct {
+ unsigned char reserved; /* must be 0
4 unsigned char cbName; /* length of name excluding
4 unsigned short cbValue; /* length of value
4 unsigned char szNameI]; /J asciiz name

NIKE

Microsoft Confidential 
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ERROR_BUFFER_OVERFLOW - the buffer is not big enough to 
hold data for even one Extended Attribute.

Device-driver/device-manager errors listed "------------- ----------
----------- -------------- ---------------- on page------ .

The fields in the structure are on a one-to-one mapping for the 
fields in an FEA structure.

The information for the next EA will be stored adjacent to the 
previous one. An application that wishes to continue on from one 
DosEnumAttribute call would have to set EntryNum to the previous 
value plus the returned value in EnumCnt -

The size of buffer needed to hold an EA can be obtained from the 
ennumerated information. An EA would occupy:

one byte (for feaReserved) + 
one byte (for feacbName) 4 
two bytes (for feacbValue) + 
value of cbName (for the name of the EA) 4 
one byte (for terminating NULL in fea_cbName) + 
value of cbValue (for the value of the EA)125 + Returns: IF ERROR (AX not = 0)

AX = Error Code:

* ERROR_FILENAME_EXCED_RANGE - the path specified 
unacceptable to the FSD managing the volume.

* ERROR_1NVALID_HANDLE - the handle is not in use or is 
attached to a physical device.

* ERROR_ACCESS_DENIED - the handle is opened as write-only.

+ Remarks It is important to note that the use of 
guarantees the specific ordering of the EAs. 
ennumerate the EAs, and should not be used to 
EA”, since the EAs are subject to change by 
example, the EA returned when EntryNum is 11 
be the EA returned when EntryNum is 11 for a 
another task had performed a SET operation on

EntryNum in no way 
It is only a tool to 
"back up to the nth 
other tasks. So, foi 
may not necessarily 
subsequent call il 
the EAlist.

No explicit EA sharing is done for DosEnumAttribute. Implicit 
sharing exists if the caller passes in the handle of an open file, 
since sharing access to the associated file is required to modify 
its EAs. No sharing is done if the caller passes in the pathname. 
This means that if some other process is editing the EAs, and 
changes them between two calls to DosEnumAttribute, inconsistent 
results may be returned (i.e. see same same value twice, miss 
seeing values, etc.) To prevent the modification of EAs for the 
handle case, make sure that the file is open in deny-wrtte mode. 
To prevent rhe modification of EAs for the pathname case, open the 
file in deny-write mode before calling DosEnumAttribute. For the 
directory name case, no sharing is possible.

It should be noted that for RefType = i, the EAs returned by this 
API are current only when the call was made, and they may have 
been changed by another thread or process in the meantime-

ERROR_PATH_NOT_FOUND 
found .

a component of FileRef is not

the specified buffer is tooERROR_NOT_ENOUGH_MEMORY - 
short for the returned data.

ERKOR_INVALID_LEVEL - the specified InfoLevel is not 
supported -

ERROR_1NVALID_PARAMETER 
specified .

invalid parameter was

1322.0 Functional Characteristics 131 2.0 Functional Characteristics 00071
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2.1.8.6.13 DosFilelO - File I/O:

Purpose Perform multiple lock, unlock, seek, read, and write I/O. 

Format Calling Sequence:

EXTRN DosFileIO:FAR

PUSH WORD FileHandle ; File handle
PUSH8 OTHER CommandList ; Ptr to command buffer
PUSH WORD CommandListLen ; Length of command buffer
PUSHf? WORD ErrorOffset ; Ptr to command error offset
CALL DosFilelO

Where FileHandle is the handle of the file of interest.

126

CommandList is a list that contains entr 
commands will be performed. The operations 
CmdSeek, CmdIO) are performed as atomic operat 
complete or until one fails. CmdLock allows a 
to be executed as an atomic operation. Each 
guaranteed to execute in one piece. Unlike 
cannot fail as long as the parameters to it a 
calling application had done a Lock earlier, 
as atomic.

For CmdLock, the command format is:

ies indicating what 
(CmdLock, CmdUnlock, 
ions until all are 
multiple range lock 
operation will be 

CmdLock, CmdUnlock 
re correct, and the 

so it can be viewed

Lock
Share
Start
Length
Lock

Struc
dw 0 0 for lock operations
dw 7 Number of locks that follow
dd
Ends

7 ms timeout for success of all locks

; followed by a serie? of records of the following format

Struc
dw 7 0 for exclusive, 1 for read-only access
dd 7 start of locked region
dd
Ends

7 length of locked region

Cmd

If a lock within a CmdLock causes a timeout, none of the other 
locks within the scope of CmdLock are in force since the lock 
operation is viewed as atomic.

CmdLock.TimeOut is the count in milliseconds, until the 
requesting process is to resume execution if the requested locks 
are not available. The meaning of the values specified are:

* OxFFFFFFFF means the process will wait indefinitely until the 
requested locks become available.

Microsoft Confidential
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0x00000000 means return immediately to the 'requesting process

Otherwise, CmdLock.TimeOut is the number of milliseconds to 
wait until the requested locks become available.

Lock.Share defines the type of access other processes may have to 
the file-range being locked.

* If Lock.Share == 0, other processes have * No-Access* to the 
locked range. The current process will have both read and 
write access to the locked range. No region with Lock.Share 
== 0 may overlap with any other locked region-

* If Lock.Share == 1, other processes have 'Read-Only* access Lu

the locked range. The current process will have 'Read-Only* 
access to the locked range also. A range locked with 
Lock.Share == 1 may overlap with other ranges locked with 
Lock.Share == 1, but may not overlap with other ranges locked
with Lock.Share == 0.

For CmdUnlock, the command format is:

CmdUnlock Siruc 
Cmd dw 1
U~!ockCnt dw ?
CmdUnlock Ends

1 for unlock operations 
Number of unlocks that follow

which is followed by a series of records of the following format:

UnLock Struc
Start dd
Length dd 
UnLock Ends

; start of locked regio'
; length of locked region

For CmdSeek, the command format is:

CmdSeek
Cmd
Method

Struc
dw
dw

Position dd 
Actual dd 
CmdSeek Ends

; 2 for seek operation
; 0 for absolute,
; 1 for relative to current,
; 2 for relative to EOF.
; file seek position or delta 
; actual position seeked to

For CmdIO, the command format is:

CmdIO
Cmd
Buf fer(?

Struc
dw
dd

3 for read, 4 for write 
ptr to the data buffer
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BufferLen dw ? ; number of bytes requested
Actual dw ? ; number of bytes actually

; transferred
CmdIO Ends

CommandListLen is the length in bytes of CommandList.

ErrorOffset points to where the system stores the byte offset 
relative to the start of the record of where an error occurred. *

Returns: IF ERROR (AX not = 0) *

AX = Error Code:

ERROR INVALID PARAMETER - invalid command

Provides a simple mechanism 
read/write or write access to 
process attempts to read or 
attempts to write in a 'Read-only* region, the
return an error indicating exclusion to that

for excluding other processes 
regions of the file. If another 
write a 'No-access' region, or 

system cal 1 will 
region. If the

time-out occurs before the locking can be completed, the 
returns to the caller with an unsuccessful return code.

function

The caller may return after the timeout period has expired without 
receiving an ERROR_SEM_TIMEOUT. Therefore, ;emaphore timeout 
values should not be used for exact timing and sequencing.

A range to be locked must first be cleared of any locked subranges 
or locked overlapping ranges.

CM

ERROR_ACCESS_DENIED - the file is not accessible because 
another process has access to it.

ERROP J5HAR1NG_BUFFER_EXCEEDED - there is not enough memory 
to hold sharing information.

ERROR__INTERRUPT - the current thread received a signal.

ERROR_SEEK_ON_DEVICE - the handle is attached to a pipe or 
character device.

ERROR_NEGATIVE_SEEK - the resulting position within the 
file is negative.

ERROR_DIRECT__ACCESS_HANDLE - the specified handle is 
opened with the direct open bit set.

ERROR_INVAL1D_HANDLE - the file handle specified is not in 
use or is attached to a physical device.

ERROR_LOCK_VIOLATION - a lock operation timed out or a 
read/write operation encountered a lock.

Device-driver/device-manager errors listed "-------------- -----------
------------------------------------------" on page------- .

Remarks This fv jtion provides a simple mechanism for combining the 
following operations into a single request and providing improved 
performance particularly in a networking environment:

* unlocking and locking of multiple file ranges

* changing of the file position pointer

read and/or write IO
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2.1.8.6-14 DosFikLocte - L,ock Mannggr:

Purpose Unlort and/or ^ck a range te an file.

Format Caalitg Sequence:

EXTRN DosFileLocksxFAR

PUSH WORD FilnHanale ; ii) handle
PUSH@ 0T‘HER UnLockRange ; tekck angge
PUSH® OTHER LockRange ; ookk range
CALL DosFiteLncks

WWere FileHathln is thn file handle.

teLocrnngn lhnntifies thn range Jt thn file of thn re^ot to bn

1?8

unlocked :
UΓ.Jnokeangn stnc 
FilnOffsct dd 
RangeLength dd 
Unlnokettge ends

2 ;

A nuH pointer (a hword

unlocking is not required

teck^nge foeefoifies tee
tecknid:
Lnokettgn stauo
FilnOffsct dh 2 t

RangeLength dd 2 t
Locking) ntes

Λ nuH pointer (a hworh

offsnt where unlock begins
te^te re^on tttnokne

of zero) to Unlock-Range specc-fins that

range te the file of the rcg^n to be

ofsset where tecR begtes
tengte of regwn tecked

of zero) ao ^c^ange speckles Cha1

I

Micmsoft Conffdenfit1 

OS/2 I.2 IFS ^tent D^(^ι^tmenttinn

a fJ.lk range.

If unlock^ .s specif1)1, the ^cUon irs1 tn1noks the 
speci fine area us^g teLockRange. Aftcr nnlnokketngn is 
ernonRsed, tten the of a range {Jf Rpecifinh v.a Lnoketngn
), is done.

Ctesteg a ^ln wite kcte stil1 .n force causes thn tecks to te 
released in no defined order.

Terminating wite a f1Le o’en ate tevfog .ssuc1 tecks on teat fiLe 
otURnR thn f.ln to bn c-tese1 ate ten 1ocks te bn releasc1 .n no 
defined order.

Provides a simple mechanism for excluding other processes 
rcad/writc access to regions of thn file. The locked regions can 
be anthem 1 n ten fogical Hie. Lock.^ te^te cnd-okfok Js 
not an ηϋ^. It is expected that thn t ime in which regions ain 
teckn1 wil1 be shoot. Du^^cating ten tendle ^pLcatcs access to 
ten tecte^ re^ons. tecnss to tee foc^ regions .s no1 

^plteatn1 across tee DoRExnoPge s^tem catt. Thn ’roper mteoh 

for using locks is not to rnty on being denied rnad or write 
access, but attempting to lock thn region desired and examining 
the karna code.

A range to be tecke1 must f1rst te otetree of any tecke1 subranges 
or fockn1 overi’’.^ ranges.

locking is not required.

Returns: IF ERROR (AX tot = 0)

AX = Error Code:

* ERROR_INVALD__HANDLE - ^ndle specific1 .s not o’nn or Js 
attacte1 ao a physscal tevicn.

* ERRORJLOCK-VIOLATION - thn range speccHed for locking
^^<^^1^^e^e^ed a ’rcvkusty range or the Mngn
sPccK1)1 for unlock..^ eie not nxactly ma^ a ’revteus^

range.

* ERROR^SH AR ING_BUFFER_EXCEEDED - tenm is no more room for 
tecks.

eeeerkR This fttctint ’rov^cs a stepl) mechan.-sm for unlocking and/or

• · ·
• · · ·

• · · ·
• · · · ·
• · · ·

■ · · · · e · ·
c · · · · ·
• 9 · · · ·
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2.1.8.6

Purpose

Format

15 DosFindClose - Close Find Handle:

Closes the association between a directory handle and a 
DosFindFirst or DosFindNext directory search function.

Calling Sequence:

EXTRN DosFindClose:FAR

PUSH WORD DirHandle ; Directory search handle 
CALL DosFindClose

2.1.8.6.16 DosFindFirst - Find First Matching File:

Purpose Finds the first filename that matches the specified file 
specification.

Format Calling Sequence:

Where

Returns

DirHandle is the handle previously associated by the system with 
a DosFindFirst or DosFindNext directory search function.

IF ERROR (AX not = 0)

AX = Error Code:

* ERROR_INVAL1D_HANDLE - the specified DirHandle is invalid.

EXTRN DosFindFirst:FAR

PUSH8 ASCIIZ FileName
PUSHG WORD Di rHandle
PUSH WORD Attribute
PUSH8 OTHER ResultBu f
PUSH WORD ResultBufLen
PUSH8 WORD SearchCount
PUSH DWORD 0
CALL DosFindFirst

; File path name
; Directory search handle 
; Search attribute 
; Result buffer 
; Result buffer length 
; 8 of entries to find 
; Reserved (must be zero)

Remarks When DosFindClose is issued, a 
closed DirHandle will fail unless 
been issued specifying DirHandle.

subsequent DosFindNext for the 
an intervening DosFindFirst has

DosQSysInfo must be used by an application to detemine the 
maximum path length supported by OS/2- The returned value should
be used to dynamically allocate buffers 
store paths. This will ensure that 
correctly (wrt path lengths) for future 
path length includes the drive specifier (i.e. d:), the 
*\* and the trailing NUL.

that are to be used to 
applications function 
versions of OS/2. The 

leading

EXTRN DosFindFirst2:FAR

PUSH® ASCIIZ FileName
PUSH? WORD DirHandle
PUSH WORD Attribute
PUSH® OTHER ResultBuf
PUSH WORD ResultBufLen
PUSH® WORD SearchCount
PUSH WORD FiielnfoLevel
PUSH DWORD 0
CALL DosFindFirst2

; File path name
; Directory search handle 
; Search attribute 
; Result buffer 
; Result buffer length 
; 8 of entries to find 
; File data required 
; Reserved .must be zero)

Where FileName is the ASCIIZ path name of the file to be found.

DirHandle is the directory handle associated by the DOS with this 
specific request. A DirHandle value of 0x0001 is defined to be 
always available. A DirHandle value of OxFFFF indicates Lu 
allocate a handle to the user. The handle is returned by 
overwriting the OxFFFF. Reuse of this DirHandle in anothe» 
DosFindFirst closes the association with the previously related 
DosFindFirst and opens a new association with the currem 
DosFindFirst.

FiielnfoLevel is the level of file information required. 
DOSFINDFIRST (and DOSFINDNEXT on handles returned by DOSFINDFIRST) 
always returns level 0x0001 information.

Level *n' file information is returned in the format described in 
ResultBuf.

* If FiielnfoLevel value is 0x0001, then if Attribute is set foi
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hidden, system files, or directory files, it is considered as 
an inclusive search. All normal file entries plus all entries 
matching the specified attributes are returned. To look at 
all directory entries except the volume label, Attribute may 
be set to hidden + system + directory (all 3 bits on).

Attribute is the attribute used in searching for the file. 
Attribute cannot specify the volume label. Volume labels may be 
queried using DosQFsInfo.

ResultBuf is where the FSD returns the results of the qualified 
directory search. The information returned is guaranteed to be at 
least as accurate as the most recent DosClose or DosBufReset.

For level 0x0001, directory information (find record) is returned 
in the following format:

struct {

130

);

unsigned short dateCreate,
unsigned short t imeCreate
unsigned short dateAccess
unsigned short timeAccess
unsigned short dateWrite;
unsigned short timeWrite;
long cbEOF;
long cbAlloc;
unsigned short attr;
unsigned cha r cbName;
unsigned char szName1];

struct (
unsigned short dateCreate;
unsigned short timeCreate;
unsigned short dateAccess;
unsigned short timeAccess;
unsigned short dateWrite;
unsigned short t imeWrite;
long cbEOF;
long cbAlloc;
unsigned short attr;

+ unsigned long cbList;
unsigned char cbName;
unsigned

);
char szNameI];

• The cbList field can be used to
• necessary for level 0x0003.

For level 0x0003, ResultBuf

calculate the size of the buffer

is an EAOP structure on input. 
fpGEAList points to a GEA list defining the attribute names whose 
values will be returned. fpFEAList is ignored- In case of error, 
offError will point to the offending GEA entry.

On output, ResultBuf will contain the EAOP structure (unchanged) 
followed by a packed set of records that consist of the attributes 
record described in level 0x000], excluding the cbNcme and szName 
fields, followed by a an FEAList structure followed by a byte 
length of the name of the object followed by the ascilz name of 
the object matched by the input pattern.

For level 0x0002, the cbList field is added to the 
structure, and returned in the following format:

level 0x0001
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space to hold it. For the buffer overflow case, cbList will
contain the size of the entire EA set for the file, even if only a

4------------------------------------------------------------------------------ 4
I I

subset of its attributes were requested.
1 1
I EAOP STRUCTURE | If a particular attribute is not found attached to the object,
1 1 there will be an FEA structure containing the name of the
>-------------------------------------------------------------------------------------------------< attribute but with a zero-length value.

1
l 1
f LEVEL 0x0001 ATTRIBUTES | ResultBufLen is the length of ResultBuf.
1 1
>------------------------------------------------------------------------------------------------- < SearchCount is the number of matching entries requested in

1 cbList | ResultBuf. The file system uses this field to store the number ol
>-------------------------------------------------------------------------------------------------<
I I

entries actually returned.
1 1
1 FEA LIST |
I I

Returns: IF ERROR (AX not = 0)

1 1
>-------------------------------------------------------------------------------------------------< AX = Error Code:

1 cbName |
>------------------------------------------------------------------------------------------------- < * ERRORINVALIDPARAMETER - the search attribute is invalid

1 1 or the specified search count is 0.
1 FILENAME |
1 I * ERROR_INVALID_HANDLE - the handle specified is never
>--------------------------------------------------------------------------------------------------< allocated.

1
1 1
1 LEVEL 0x0001 ATTRIBUTES | * ERROR_FILENAME_EXCED_RANGE - the path specified is
1 1 unacceptable to the FSD managing the volume.

I cbList | * ERROR_?STA_EXPANSION_TOO_LONG - the FAT FS is unable Lo
>-------------------------------------------------------------------------------<
I I

expand meta characters correctly.
1 1
I FEA LIST | * ERROR_PATH_NOT_FOUND - the drive letter is invalid, th.re
1 1 are too many .., there are wildcards present before the
>------------------------------------------------------------------------------------------------- < last component, or a component of the directory path is

1 cbName | not present.

1 1 • ERROR_BUFFER_OVERFLOW - the specified buffer is too small
I FILENAME |
I t

to support a single entry.
1 1
4-------------------------------------------------------------------------------4 * ERROR_NO_MORE_SEARCH_HANDLES - there are too many seaich

• handles in use for the current process-

* ERROR_NO_MORE_FILES - there are no matching files
remainder of files found

* Device-driver/devlce-manager errors listed ■------------- ----------
----------- -------------- -------------- " on page------- .

• Figure 9. DOSFINDFIRST return buffer format * ERRORINVALID_EA_N AME - there is an illegal character in

an EA name. The offError field points to the offending
GEA.

Even if there is not enough room to hold all the requested
information, (ie ERROR_BUFFER_OVERFLOW) the cbList field of the • ERROR_EA_LIST_INCONSISTENT - the cbList does not match the
FEA list will still be valid, assuming there's at leasi enough 4 sum of the lengths of the GEA structures.
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4
4
4

4
4
4
4

*

ERROR_BUFFER_OVERF,L°W - The toHnt wts not big enough io 
Fwld hhe totoretUon. excluding hhe EAs. for even one 
entry that was found.

ERROR_EAS_D jiDNt_ rIt - The buffnr was not big enough io 
hold the EAs fot the Hrst eptchong entry bC-ng returned 
n hhe toffer. TGs occuss tor 3 where hhe Hsst
eatcMng entry cannot be redinied tognt^r w.th iss EAs 
^cause the EAs don'i fit .n ihi toHnr.

Remerks DosFindNext uses the dir^ngifry handle to repeat ahe rn1at^i^d
IofSiotdiors.

hhe fnna0pe .n FHNNaee can contain wBtoa^ characters.

4 Any r . ero code except ERROOrEAAsEIONTtFIT indicties no
4 ham »as been rllngtied- hhis .ncli^es such "-on-e-nr*
4 indj as ERRORNO EOORFILES.

4 In the case of ERROSREEA_EIDDN_EITL a search handle is reittted, 
4 and a subsequent call to DosFlndNext wll get ihe next matching 
+ entry in the directory. You may use DosOOptahnto to retrieve the 
4 EAs fot the eatcMng entry by us1-3 the EA arguments thai were 
4 used for the Fi-d^iLrst2 call and the name ihtt was ret^d^t^ed by 
4 Fi-^Ι^ίιϋ2.

4
4
f
4
4

I- the case of ERROSREEAsEIDDN_EITL only O-forpatio- for the first 
pitching entry os retorted hhis n-try os the one whose EAs d0d 

not fit it the buffer. hhe i-foreatio- retur-ed is 0- the format 
of that retur-ed for itfol^nvil 2. No further entries tre returned 
0- the lDuffnt even if they couto fii 0- the rem^rnong space.

2.1.8.6.17 DosFindNext - Fi-d Next Matchi-g ^le:

Purpose Finds the next directory n-try patching the name ahtt is sperc find 
o- the prev0ous DooF^t^i.rst or DosFindNext fu-ctio- ϋΠ.

Format Calling Sequence:

EXTRN DosFindNext-.FAR

push WORD DirHa-dli
push® OTHER ResG
push WORD ResulaUufLen
push® WORD Searghgouna
CALL DosFindNext

; Iirngafty handle 
; Resutt buffer 
; buffer l^n^ngth
; I of entries to fi-d

Where DirHa-dle .s the handle (erevlntsly returned by DOS) associated 
wilh a prev0nus or DosFindNext fu-ctio- ca1!.

^^i^uutB^lf 0s where the FSD returns the results of the qualified 
ditngifty search. The 0-forpaLin- retur-ed is guaraniteed to be at 
least as accurate as the most recent DosClose or DosBu1^^1..

For the conti-taltio- nf tn .-^ivi1 3 search tGs b^ffer shouH 
conta0- ..n^t 0- the same foreat ts a DoonndGrst2 .tfokvn1 3 
search .

ResullBuHen .s the .etg^ of R^l^s^ttB^ii.

Searghgocnt is the nui^er of matching entries requested it 
Ress^Buf. hhe Hie s^lee ϋϋ i^s fle1d to store ahe nu^bir o. 
entries actually

Retur-s: IF ERROR (AX not = 0)

AX = Error Code:

* ERROR_INVALID_PARLAMETER - . ^a^h ^unt of zero .s
Fpelifind.

I * ERROR_INVALID_HA-NDLE - the ^rcfied se^ch handle is not
+ 0- use.

4
+

4
4

4

4

4

ERRORrBUFFERrOVERFLOW - the sj^icfiid buffer was not big 
enncgh .o hold the inforpatin-, lecltding the EAFL fo1 

even one i-try ihra was fnu-d-

ERROSREAAREIDNT_EIh - hhe hjffnt wrs ^ot big enncgh .o 
hold lhe EAs tor the Hrst pitching entry be.ng returned 

o- the taffer. hhis occurs tot .n^lnvil 3 where thi Πγ«>- 
pptching n-try cannot be retor-ed together with .^ EAs 
όϋ.ϋΐ ahi EAs don'a f1i ..- the ^ffnr.
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ERROR_NO_MORE_F1LES ~ there are no more files matching 
files .

Device-drlver/device-manager errors listed "-------------- ------------
----------- ----------------------------- ·· on page------- .

m
co

Remarks If no more matching files are found, an error code is returned.

+ If an ERROR_BUFFER__OVERFLOW error is returned, the further calls 
-» to DosFindNext will start the search from the same entry.

+ If an ERROR_EAS_DIDNT_FIT error is returned, then the buffer was 
4 too small to hold the EAs for the first matching entry being 
1 returned. A subsequent call to FindNext will get the next matching 
+ entry. This enables the search to continue if the EAs being 
+ returned are too big to fit in the buffer. You may use 
+ DosQPathlnfo to retrieve the EAs for the matching entry by using 
4 the EA arguments that were used for the FindFirst2 call and the 
+ name that was returned by FindFirst2.

+ In the case of ERROR_EAS_DIDNT_FIT, only information for the first 
4 matching entry is returned. This entry is the one whose EAs did 
+ not fit in the buffer. The information returned is in the format 
+ of that returned for infolevel 2. No further entries are returned 
+ in the buffer even if they could fit in the remaining space.

2.1.8.6.18 DosFindNotifyClose - Close Flnd-Notify Handle:

furpose Closes the association between a 'Find-Notify' handle and a 
DosFindNotifyFirst or DosFindNotifyNext function.

Format Calling Seque,rce:

EXTRN DosFindNot i f yClose -.FAR

PUSH WORD DirHandle ; Find-notify handle 
CALL DosFindNotifyClose

Where

DirHandle is the handle previously associated by the system with 
a DosFindNotifyFirst or DosFindNotifyNext function.

Returns IF ERROR (AX not = 0)

AX = Error Code:

ERROR_INVALID_HANDLE - the specified handle is not in use.

Re.-r_.rks When DosFindNotifyClose is issued, a subsequent DosFindNotifyNexl 
for the closed DirHandle will fail unless an Intervening 
DosFindNotifyFirst has been issued specifying DirHandle.

If a DosFindNotifyClose is issued on a DirHandle while a thread 
that issued a DosFindNotifyNext for the same DirHandle is waiting 
for the requested changes or the timeout, the close operation will

+
+
+
+

abort the DosFindNotifyNext and 
DosFindNotifyNext thread will return 
ERROR FINDNOTIFY HANDLE CLOSED return
DosFindNotifyNext 
number of changes

call
but

has timed-out or 
has not returned,

thread will sleep until the next operation completed.

will succeed- The 
Immediately with an 
code. If the

counted the requested 
the DosFindNotifyClose
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2-1.8.6.19 DosFindNotifyFirst - Start monitoring directory for changes: 

Purpose Start monitoring a directory for changes.

Format Calling Sequence:

EXTRN DosFindNotifyFirst:FAR

PUSH8
PUSH8
PUSH
PUSH8
PUSH
PUSH8
PUSH
PUSH
PUSH
CALL

ASCIIZ PathSpec 
WORD DirHandle 
WORD Attribute 
OTHER ResultBuf 
WORD ResuItBufLen 
WORD ChangeCount 
WORD FilelnfoLevel 
DWORD TimeOut 
DWORD 0
DosFindNotIfyFirst

; Path spec
; Path handle
; Search attribute 
; Result buffer 
; Result buffer length 
; 0 of changes required 
; File data required 
; Duration of call 
; Reserved (must be zero)

Microsoft Confidential
OS/2 1.2 IFS Patent Documentation

currently in use by the process.

ERROR_PATH_NOT_FOUND - the drive letter is invalid, there 
are too many .., there are wildcards present before the 
last component, or a component of the directory path is 
not present.

ERROR__INVALID_PARAM£TER - the search attribute is Invalid 
or a change count of zero is specified.

ERROR BUFFER_OVERFLOW - the specified buffer is too small 
to support a single entry.

ERROR_FINDNOTIFY_TIMEOUT - the timeout expired without the 
requested number of changes occurring.

FRF,OR_VOLUME_CHANGED - the volume changed in the drive 
specified PathSpec.

Device-driver/devlce-manager errors listed 
------—--------------------------” on page------- .

Where

I Returns:

PathSpec is the path name to be monitored for directory changes.

DirHandle is the handle returned by OS/2 which is associated with 
this request.

FilelnfoLevel is the level of file information required. A value 
of 0x0001 retu,ns no information to ResultBuf. Values other than 
0x0001 are not supported in this release of OS/2.

Attribute is the file attribute used in qualifying the files 
and/or directories to be monitored. Attribute cannot specify the 
volume label . Volume labels may be queried using DosQFsInfo.

ResultBuf is where the filesystem returns the results of the 
PathSpec monitoring.

ResuItBufLen is the length of ResultBuf.

ChangeCount is the number of changes required to directories or 
files that match the PathSpec target and Attribute. The file 
system uses this field to return the number of changes that 
actually occurred.

TimeOut is the maximum duration of DosFindNotifyFirst before 
returning to the function caller.

IF ERROR (AX not = 0)

AX = Error Code:

* ERROR NO MORE SEARCH HANDLES - too many search handles are

Remarks The find notify API allow a desktop to be informed of changes in a 
directory in order to provide an up-to-date view of the directory. 
Changes consist of changes to names within a directory (file 
create, file delete, file/directory rename, directory create, 
directory removal) plus operations that change a file attribute. 
Those operations are SetFileMode, SetFilelnfo, and SetPathlnfo for 
b^th standard attributes and extended attributes. Changes that 
occur to PathSpec in between calls to DosFindNotifyFirst and 
DosFindNotifyNext or DosFindNotifyNext and PosFindNotifyNext will 
be included in the ChangeCount.

Changes to date and time and size will NOT be reported for each 
read or write, but will Instead be reported when a fil<£ is closed 
or committed.

Volume changes will on the drive specified in PathSpec will be 
detected. Any thread waiting on a path on that drive will be 
returned with an error code. The ChangeCount will be valid and 
the corresponding information will be stored in ResultBuf. No 
DirHandle will be allocated and no call to DosFindNot if yClose 
should be Issued.

DosFindNotifyFirst will block until either the timeout specified 
has elapsed or until the specified number of changes has been
found.
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2.1.8.6.20 DosFindNotifyNext - Return directory: change information. 

Purpose Return directory change information.

Format Calling Sequence:

EXTRN DosFindNotifyNext:FAR

PUSH WORD 
PUSH® OTHER 
PUSH WORD 
PUSH® WORD 
PUSH DWORD

Di rHandle
ResultBuf
ResultBufLen

ChangeCount
TimeOut

Directory handle 
Result buffer 
Result buffer length 
I of changes required 
Duration of call

Remarks

Where

Returns :

CALL DosFindNotifyNext

DirHandle is the handle (previously returned by DOS) associated 
with a previous DosFindNotifyFirst or DosFindNotifyNext function 
call.

ResultBuf is where the FSD returns the results of the qualified 
directory search. The information returned is guaranteed to be at 
least as accurate as the most recent DosClose or DosBufReset.

ResultBufLen is the length of ResultBuf.

ChangeCount is the number of changes required to directories or 
files that match the PathSpec target and Attribute specified 
during a related, previous DosFindNotifyFirst. The file system 
uses this field to return the number of changes that actually 
occurred since the present DosFindNotifyNext was issued.

TimeOut is the maximum duration of DosFindNotifyFirst before 
returning to the function caller.

IF ERROR (AX not = 0)

AX = Error Code:

* ERROR_INVALIDJ1ANDLE - the specified handle is not in use.

* ERROR_INVALID_PARAMETER - a change count of zero is 
specified .

* ERROR_BUFFER_OVERFLOW - the specified buffer is too small 
to support a single entry.

* ERROR_FINDNOTIFY_TIMEOUT - the timeout expired without the 
requested number of changes occurring.

ERROR_VOLUME_CHANGED - the 
specified in PathSpec.

volume changed in the drive

ERROR_FINDNOTIFY_HANDLE_IN_USE 
the specified DirHandle.

another thread is using

ERROR_FINDNOTIFY_HANDLE_CLOSED - a DosFindNotifyClose has 
been issued on the DirHandle.

Device-driver/device-manager errors listed "------------- ----------
----------- -------------- --------------M on page------- .

DosFindNotifyNext will block until either the timeout specified 
has elapsed or until the specified number of changes has been 
found.

Volume changes will on the drive specified in PathSpec will be 
detected. Any thread waiting on a path on that drive will be 
returned with an error code. The ChangeCount will be valid and 
the corresponding information will be stored in ResultBuf. If no 
thread is waiting, the DirHandle associated with the drive will be 
marked invalid and the next call using the DirHandle will be 
returned immediately with an error code. A DosFindNotifyClose 
should be 1τ· :ed by the user.

Only one thread will be able to sleep on a DirHandle at one time. 
For example, a DosFindNotifyNext cannot be issued by one thread 
while another thread has issued a DosFindNotifyNext on the same 
DirHandle.
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2.1.8.6.z?1 D^;^'^^'^Ltatch - .Creates and destroy" FSD ons.:

* Pur^se Attaches or de^ches .kve ^/«ooc a remote FSD, or
pseudo-character device name toftooc a local or remote FSD

Format Calling Seuuence:

EXTRN DosFsALtach:FLR

pusne LSCIZ DeviceNpme ; Device name or 'l:'
PUSH® ASSCIZ FSDName ; FSD name
PUSH® OTHER DataBi^fe! ; Attach argument data
PUSH WORD DataBuffnr ',nn ; Buffer length
PUSH WORD OpFlag ; Attach or OnSach
PUSH DWORD 0 ; Reserved (must be ze
CALL DosFsALtach

a

Microsoft lonffderfitl
OS/2 1.2 ITS Patent Docuιmenatind

eeturnCnOe = 0 if no error

eeturnCnOq = Error coOe if

* ERROO^NVALiD-DRIVE - the .dw 'ρ<ϊecfied in DeviceNace i' 
i1lrgat.

* ERROOrINVALID_PLTH - Shn psnudodevice 'peedHe0 in DeviceName* 
i' ille^l.

* ERROR_INVLLIDJSSD_N/ME - the FSD name ίΠΠι. i' not kunO.

* EeROORINVALID_OEVEL - She value of OpFlag i' invalid.

* ERRORrNOT_ENOUGH_MEMORY - cannot create OS/2 ifantdtl data 
^tructurn' .

Remarks
Where

136

DeviceName point' to either Shn drive letter fnlOownO by a 
or point' So a h'θut^o-chaiaci.et device name. If DeviceName is a 
drive, it is an ASSCIZ string having the form of drive letter 
^Ποι^0 by a c^)lnf. If an attach i' 'uccces'uaU revests to
.has .nvn are rou.e0 So thn t|hirifino FSD. If a .et-ac0 i' 
succeesful, the drive will disthhnar from shn system's name space.

If DeviceMame i' a hsrudonchhaactnr .evice name· (i.e., 'ingle Hie 
o<rvIc<r>, format i' that of an LSSHZ string in thn format of
an OS/2 in a subdirectory calk0 \DEV\. All te^esSs to
that name ate touted to thn 'ροι^ϊι. FSD afSet a successful 
ι^πΗ. a successful deSach removes She name from shn system's 
name 'pace.

The redirection of .rive kaSers re. local .rives i' nos
suppcrLed.

FSDs ShaS Wish to establish nhqd connections that are not attache. 
So a na^ in the system's name '[Dace, ter such (Jur^ses as 
optimizing UNC connections or r'ttdϊi'hifg access righa', must use 
an DosFsCCl function to do so. DosFsALtach only create' 
tatachmentf so .rives or .evkes in the system's name s^ce.

See oescc■ihtiof of pseudo-chhaacter devicns.

FSDName is Shn ASSCIZ name 
detach from DeviceName.

of Shn remote FSD So attach to or

Returns:

DataButtnr poins' so shn tser-ftrpliro FSD argument teta area. 
The mmntrfdg of She .asa i' speeHic to the FSD. The Databuffer 
will contain contiguous ascHz string', wish shn firs. word of shn 
buffer cnnfaididg She number of a^c^ciz string'.

DataBufferLen is Shn byt^ length of She data dutfrt.

OpFlag .elfines Shn Sype of operation to be performnC.

* Attach = 0

* Detach = 1

AX = 0

1542.0 Functional Characteristics 153 2.0 Funeciona 1 Cha· ade ri'Sic'
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2.1.8.6.22 DosFsCtl - File System Control:
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Purpose Allows an extended standard 
an FSD.

Calling Sequence:Format

EXTRN DosFsCt : FAR

PUSH8 OTHER DataArea ;
4 PUSH WORD DataLengthMax ;
4 PUSH 8 WORD DataLength ;
4 ; Out

PUSH8 OTHER ParmList ;
4 PUSH WORD ParmLengthMax ;
4 PUSH 8 WORD ParmLength ;
4 ; Out

PUSH WORD FunctionCode ;
PUSH8 ASCIIZ RouteName ;
PUSH WORD FileHand’e ;
PUSH WORD RouteMethod ;
PUSH DWORD 0
CALL DosFsCtl

interface between an application and

Data area
Max length of data area to be return* 
In: Length of data returned from FSD
Length of data returned by FSD 

Parameter list
Max length of Parameter list passed 1 
In: Length of Parameter list sent by

Lenght of Parameter returned by FSD 
Function code 
Path or FSD name 
File handle 
Method for routing.
Reserved (must be zero)

1 codes between 0x0000 and 0x7FFF are reserved for use by OS/2. Fot
+ remote FSDs, there are two kinds of possible FsCtl. calls:

+ ones that are handled locally,

+ ones that are exported across the network.

+ If bit 0x4000 is set in the function code, then this indicates to
+ the remote FSD that the function should be exported. The range of
+ function codes are split up as follows:

d

+
4
o FSD
application
+

0x0000 - 0x7FFF reserved for definition by OS/2

0x8000 - 0x8FFF FSD defined fsctl functions handled by
local FSD.

OxCOOO - OxFFFF FSD defined fsctl functions exported Lu 

server

+ * FunctionCode = 0x0001 Is used to obtain new error code
+ information from the FSD.

137 + Where DataArea is a data area.

+
4

4
+

4
♦ DataLengthMax is the maximum length of the data to be returned by 
+ the FSD in DataArea. DataLength may be longer than this on input, 
■» but not on output.

f DataLength is the length in bytes of data returned in DataArea. 
+ On input, it Is the length of data being sent, and on output is 
+ the length of the data that was returned by the FSD. If 
+ ERROR_BUFFER_OVERFLOW is returned from the call, then it is the 
+ size of the buffer required to hold the data returned by the FSD.

+ ParmList is a command specific parameter list.

+ ParmLengthMax is the maximum length in bytes of the data to be 
+ returned by the FSD inParmList. ParmLength may be longer than 
♦· this on input, but not on output.

4
4

* Fu.ictionCode = 0x0002 is used to query the FSD for the maximum 
size of individual EAs and the maximum size of the full ΕΛ 
list that it supports. The information is returned in 
DataArea in the following format:

EASlzeBufSZzuc {
unsigned short easb_MaxEASize /* Max. size of an in j ·

EA supported */
unsigned easb__MaxEAListSize /* Max. full EA list

supported */
)

RouteName is the ASCIIZ name of the FSD, or the pathname of a file 
or directory the operation should apply to.

FileHandle is the file or device specific handle.

RouteMethod selects how the request will be routed.

4

4
4

4
+

ParmLength is, on input, the length of parameters passed in by 
the application, and on return, it is the length of parameters 
returned by the FSD. If ERROR_BUFFER_OVERFLOW is returned from 
the call, then it contains the size of buffer required to hold the 
parameters returned by the FSD. No other data is returned in this 
case .

FunctionCode is the filesystem-specific function code. Function

2.0 Functional Characteristics 155

I * RouteMethod = 1: FileHandle directs routing. RouteName must
I be NUL pointer (0L) . The FSD associated with the handle will

receive the request.

• RouteMethod = 2: RouteMethod refers to a pathname, which
directs routing. FileHandle must be -1. The FSD associated 
with the drive the pathname refers to at the time of the 
request will receive the request. The pathname need not refer 
to a file or directory which actually exists, only to a drive 
which does. A relative pathname may be used, it will be 
processed like any other pathname.

2.0 Functional Characteristics 156
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* routcMeRpd = 3: routcMeRod rninrt tr ae FSD name, which
Erects rrut'o^ F'leHaoijle must be -1. TR named FSD R11 
receive the request.

A^ttu^ns: IF EAAOA (AX not = 0)

AX = Error Code:

* MKORjmUDJMCra - foe specKi^ fuoct'oo 's 'Ue^l 
for Re p^i;r.8cular cstegrry *on Rndle.

* ErrOR_INVALDD_CCTΈGSrY - the tlenlf8nd category 8s 'Megal 
for Re ^^kular foocL'oo aed Rndle.

* ErrOR_INVALID_PΛRAMETΈr - the iieehαod1n != -1 when the
rouRmeRo1 == 2 or Re routename ' = 0 whet the
routemeRod == 1.

* ErROS_INVCLID_HCNDLE - the tpenlfi.nn file handle 8s not: in 
use or 's cRcRe1 tr a Rysfoal Rvice.

* INVALIDD_FSD_NAME - the tppnlf'id FSDName 8s not 
rnslonoibln frr m^r^c^c^ieg Re specifeC Hie Rndle.

* EAAOA_INVALID-LEVEL - invalid route method.

« ^AOR-fo^^U^ - Re current Rreic a s^oal.

* ErrSR_BUFFEr_OVErFLOW - eiRer DataArec or ParmLLst sre
not big eepuge fo Re ncts Rat Re FSD 's refo™^.

remarkt ocoe

2.0 Fund'ota! Chelrcltittt'ct 157

• ·· · ·
• · · · ·

0 · · · 0
.10^ -̂---------a—

2.1.8.6„23 DosMkkDr - Make Subdirectory

Purpose Creates the specified directory.

Format CaHic^ Rquence:

EXTAN DosMMkDr:FAT

PUSH8 ASCHZ DirName 
PUSH DWOAD 0 
CALL DosMkkDr

EXTAN

PUSH® ASdIZ DirName 
pusee OTHEA EABuf 
PUSH DWOAD 0 
CALL DosMkDDr2

Where

Aitum:

; New directory name 
; A^^erve1 (must be zero)

; New dirnctrty name 
Extended attribute buffer

; Aeser-ed (must be zero)

DirName is the ASdIZ directory pcR name.

EABuf contains, oo input, ao EAOP structure. fpGEAALst is 
ignored. fpFEC.Ltt points to a Cats ares where the tn1nvαot FEA 
list is to be found. cHErrcr is ignored.

On output, fpGEALLst is ueRaeged, fpFRALLst 's ueceaeged is 's 
the ires pointed to by fpFEAALst. If ao error occurred Rr'ng Re 
set, rffErrrr will be the riitnt of Re FEA where Re er^ 
occured. The API return code wll be Re error coR corre^on^og 
to the condition generat'og Re error . f no error occurred 
OffErrrr is undefined.

If EC3uf 's ^00000000, Ren oo extend1 attributes sre Rfitec 

frr Re ^recfor^

IF EAAOA (AX net = 0)

AX = Error Code:

* EAAOR_PATH_NOT_FOUND - the drive letter is ioval'd foere 
sre too many .., there ire wi1Ccstnt present, or a 
component of the nitnctoty pith is oot present.

* EAROR-FILENA^E-EXCED-AANGE - Re ^th is
uoacceppcble to the FSD managing the volume.

* ErTOR_ACCESS_DENIED - the d'rectrry clrecCy exi^s or a 
Hie wiR Ris name exists.

2.0 Funociotal Chelrlttettt'ct

0 ·

• 0
·· ·

0 0

158

00084
0 ·



Microsoft Confieentia1 
PS/2 1.2 IFS ^tnnt ^^ιμι^^Ο)

DDnVce-erivnridevtne-mtttgnr errors listed *----------------------------
----------- -------------- ---------------" on page------- .

ERROP_INVAL1D_EA_NA—E - thnrn H an H1^1 character in 
an EA ^Μί. The nffErrnr field ^ints .o thn oHen'i^ 
FEA.

ERRPR EA_LIST_INCPNSISTENT - thn cbList does not mmtch the 
sum _ thn of thn FEA structures.

ERRPR_EA__VALUE_UNSUPPPRTABLE - the FSD d^tndis an error in 
thn v^un ^rtinn nf an EA. Tin nffErrnr fie1d ^inis to 
thn offending FEA.

Micrnsoft Connd'didd
PS/2 1.2 IFS Patent Docufmetaaion

2.1.8.6.24 DosMove - Move a File or a Suuddrectory:

^^^osd Moves thn spentfine Hli or suM'rectory.

Format Cdling Sequence:

EXTRN DosMove:FAR

PUSH8 ASCCIZ PedPtthName ; Pld path name
PUSH® ASCCIZ NewPathName ; New name
PUSH DWPRD 0 ; Reserve' (must bd zero)
CALL DosMove

139

1

]
]

]

]

J

Remaps f any member of thn 'irnc.n  ̂ 'oes not ηχΐ^ then the
directory path is not ^ϋϋη'. Pn return, a new directory is 
create' at thn end of the cplntfine path.

DosQSSysnfo must be used by an ιρρΗμΗο) .o the
maximum path length supported by PS/2. The :aturtn' value should 
be used tin 'ynamicdly d'ocat! ^^η« that are to bd used to
store paths. This wiLl ensure that appH^t lots function
coorectly (wrt path lengths) for future versions of PS/2. The 
path length includes thn drive cpel:tfini (i.e. d:), the ent'itg 
*\' and the iiiilfne NUL.

Where

^d^thName
subdirectory

is
to be

the ol' 
moved .

A»CCIZ path name nf the fill or

NewPathName
sufblirnctory

is
to be

thn new 
moved .

ASSCIZ path name nf thn fie Oi

Returns : IF ERRPR (AX not = 0)

AX = Errnr Code:

* ERRPR_PATH_NPT_FPUND - the drive letter is invalid, thnrn
are too many .., there are wi1'ttr's present, or a 
component of thn directory path is not present.

* ERROR-FILENAME_EXCED_RANGE - the j^th spnclfied is
unaccep^^d to the FSD managing thn volume.

* ERRPR_SHARING_VIPLATIPN - the PldPtthIlamd is currently
open.

* ERRPR_FILE_NOT_FPUND - the Pl'PtthName is not present

* ERRPR_NPT_SAME_DEVICE - the PldPtthIlame and NewPathNamd 
are on diffnrent ^ysicai 'evicns.

* ERRPR_ACCESSDENIED - NdwPtthName tlleady nxUts,
^d^thName is a character 'nvice, or ^^athNamd ls a 
eceudoochtaccer 'evicn.

* ERJRPR_CIRCULARITY_RESUESTED - the pedPtthNamd is an 
ancestor nf the NewPat^ame.

* ERROR_DIRECTPRY_IN_CDS - the PldPtthIiamd Is the current
'Ιπ^η-γ Of a erocecc.

2.0 Funncional Chhtrttterctitc 159 2.0 Funttiotal ^ιπ^ιΗΙ^ 160
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* ERROR_$HARING_b’JFFER_EXCEEDED - there is not enough memory 
to hold sharing information.

* Device-driver/device-manager errors listed "-------------- -----------
----------- -------------- -------------- ·· on page------- .

Remarks The directory paths need not be the same, allowing a file or 
subdirectory to be moved to another directory and renamed in the 
process .

* Wildcard characters are not allowed in the source or destination
* name.

File systems will .-.ject requests that move a parent directory to 
one of its subdir- ctories in order to dvoid a loop in the 
directory tree. A subdirectory cannot be both a descendent and an 
ancestor of the same directory.

An attempt to r we the current directory or any of its ancestors 
for the current or any other process will fail and cause the 
operation to terminate.

An attempt to move the current directory for any process will fail 
and cause the operation to terminate.

Read-only files in the target path are not replaced.

] DosQSysInfo must be used by an application to detemir'3 the
J maximum path length supported by OS/2. The returned value should
] be used to dynamically allocate buffers that are to be used to
J store paths. This will ensure that applications function
] correctly (wrt path lengths) for future versions of OS/2. The
) path length includes the drive specifier (i.e. d:), the leading
] *\* and the trailing NUL.

DosMove will move the source's attributes (date of creation, time 
of creation, ...) to the target.

Microsoft Confidential
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2.1.8.6.25 DosNewSize - Change File's Size:

Purpose Changes a file's logical (EOD) size.

Format Calling Sequence:

EXTRN DosNewSize:FAR

PUSH WORD FileHandle ; File handle
PUSH DWORD FileSize ; File's new size 
CALL DosNewSize

Where

FileHandle is the handle of the file whose size is being changed.

'ileSize is the file's new size in bytes.

Returns: IF ERROR (AX not = 0)

AX = Error Code:

* ERROR_DISK_FLLL - there is not enough room to grow the 
file.

* ERROR_INVALID_PARAMETER - ϊ-he size is negative.

* ERRORINVALIDHANDLE - the handle is not in use or is 
attached to a physical device.

* ERRORACCESSDENIED - this handle is opened read-only.

* ERROR_LOCK_VIOLATION - the region of file growth overlaps 
a locked region.

* Device-driver/device-manager errors listed M------------- ----------
----------- ---------—------------" on page------- .

Remarks The file hanide must be opened for read/write or write-on] y 
access.

The value of new bytes in the extended file is undefined.

The file system will make a reasonable attempt to allocate the new 
size in a contiguous (or nearly contiguous) space on the media.

2.0 Functional Characteristics
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2.1.8.6.26 DosOpen - Open a File:

Purpose Creates the specified file (if necessary), and opens it.

Format Calling Sequence:

EXTRN DosOpeni:FAR

PUSH® ASCIIZ FileName
PUSH® WORD FileHandle
PUSH® WORD ActionTaken
PUSH DWORD FileSi ze
PUSH WORD FileAttribute
PUSH WORD OpenFlag
PUSH WORD OpenMode
PUSH DWORD 0
CALL DosOpen

; File path name
; New file's handle 
; Action taken 
; File primary allocation 
; File Attribute 
; Open function type 
; Open mode of the file 
; Reserved (must be 2ero)

Where

FileAttribute is the file attribute. Refer to DosQFileMode ui 
DosSetFileMode for a description of FileAttribute.

OpenFlag specifies the action to be taken depending on whether m 
not the file exists.

OpenFlag specification:

Low Order Byte

—

xxxx
0000
0001
0010

action taken if file exists 
fail
open file
replace file

xxxx — action taken if file 
doesn't exist

0000 — fail
0001 — create file

EXTRN DosOperi2 -.FAR

PUSH® ASCJIZ FileName
PUSH® WORD FileHandle
PUSH® WORD Act ionTaken
PUSH DWORD FileSize
PUSH WORD F ileAtt ribute
PUSH WORD OpenFlag
PUSH DWORD OpenMode
PUSH® OTHER EABuf
PUSH DWORD 0
CALL DosOpen2

; File path name
; New file's handle 
; Action taken 
; File primary allocation 
; File Attribute 
; Open function type 
; Open mode of the file 
; EA buffer
; Reserved (must be zero)

FileName is the ASCIIZ path name of the file or device name 
opened .

FileHandle is where the system returns the fi ' handle.

ActionTaken is where the system returns a description o 
action taken as a result of the DosOpen function call.

• 0x0001 file existed

• 0x0002 file was created

• 0x0003 file was replaced

FileSize is the new file's logical size (EOD) in bytes.

o be

f the
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OpenMode is the open 
fields. They are the:

mode and consists of

* Inheritance flag

* Write-through flag

* Fail-errors flag

* Sharing mode field

* Access field

* Reserved bit fields

The bit field mapping is shown as follows:

111111
Open Mode 5432109876543210 

bits DWFCRLLLISSSRAAA

following bit

D Direct Open

The file is opened as follows:

If D = 0; FileName represents a file to be 
opened in the normal way.

If D = 1; FileName is "<Drive>:** and
represents a mounted disk or diskette 
volume to be opened for direct access.

2.0 Functional Characteristics
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W File Write-through
I
I

to cache the data in I/O operations 
on this file.

142
The file is opened as follows:

If W - 0; Writes to the file may be run 
through the DOS buffer cache.

If W - 1; Writes to the file may go 
through the DOS buf fer 
cache but sectors 
will be written (actual file 
I/O completed) before a 
synchronous write call returns.
This state of the file defines 
it as a synchronous file.

I NOTE that this is a mandatory bit in that the data MUST be
I written out to the medium for synchronous write
I operations. This bit is not inherited by child processes.

I Inheritance Flag

If I = 0; File handle is inherited by a 
spawned process resulting 
from a DosExecPgm call.

If I = 1; File handle is private to the 
current process.

This bit is not inherited by child processes.

F Fail-Errors

Media I/O errors will be handled as follows:

I This bit is an ADVISORY bit, and is used to advise FSDs 
I and device drivers on wheLher it is worth caching the dal,» 
I or not. This bit, like the write-through bit, js a 
I per-handle bit. It is not inherited by child processes.

R Reserved and must-be-zero field

L Locality of reference

The loca1ity-of-reference is advisory information about 
how the application will access the file.

If L == 00; no locality known 
If L == 01; mainly sequential access 
1f L == 10; mainly random access 
If L == 11; random with some locality

S Sharing Mode

The file sharing mode field defines what operations other 
processes may perform on th'.; file.

If S = 001; Deny Read/Write access 
If S = 010; Deny Write access 
If S = Oil; Deny Read access 
If S = 100; Deny Neither Read or

Write access (Deny None)

Any other value is invalid.

If F = 0; reported through the system 
critical error handler.

If F = 1; reported directly to the 
caller via return code.

This bit is not inherited by child processes. Media I/O 
errors generated through an loCtl Category 8 function, 
always get reported directly to the caller via return 
code- The Fail-Errors functionality applies only to 
non-loCtl handle-based type file I/O calls.

A Access Mode

The file access is assigned as follows:

If A = 000; Read-only access 
If A = 001; Write-only access 
If A = 010; Read/Write access

Any other value is invalid.

I C Cache/No-Cache

I The file is opened as follows:
I It C = 0; I/O to the file need not be done
I through the disk driver cache.
J If C = 1; It is advisable for the disk driver

Any other combinations are invalid.

When opening a file, it is important to inform OS/2 whui 
operations other processes may perform on this file (sharing 
mode). If it is permissible for other processes to continue to 
read this file while your process is operating on the tile, yon 
should specify Deny Write, which inhibits writing by other

2.0 Functional Cha racter ist ics 2.0 Functional Characteristics165
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processes, but allows reading by them.

Similarly, it is important to specify what operations your process 
will perform (access mode). The Read/Write access mode causes the 
open request to fail if another process has the file opened with 
any sharing mode other than deny none. If however, all you 
intended to do is read from the file, your open will not succeed 
unless all other processes have specified deny none or deny write 
(therefore increasing access to the file). File sharing requires 
cooperation of both sharing processes. This cooperation is 
communicated through the sharing and access mode.

EABuf contains, on input, an EAOP structure. fpGEAList is 
ignored. fpFEAList points to a data area where the relevant FEA 
list is to be found. offError is ignored.

On output, fpGEAList is unchanged. fpFEAList is unchanged as is
If an error occurred during the 
of the FEA where the error

the area pointed to by fpFEAList, 
set, offError will be the offset 
occured. The API return code will be the error code corresponding 
to the condition generating the error. If no error occurred, 
offError is undefined.

If EABuf is 0x00000000, then no extended attributes are defined 
for the file.

If Extended Attributes are not to be defined or modified, then 
the pointer, EABuf, must be set to null.

IF ERROR (AX not = 0)

AX = Error Code:

* ERROR_INVALID_PARAMETER - the OpenFlag value is invalid 
the OpenMode value . is invalid, the OpenFlag/OpenMode 
values are incompatible, or the size specified in 
replace/create operation is negative.

* ERROR_INVALID_ACCESS - the access mode field is invalid.

* ERROR_ACCESS_DENIED - the attributes specified are 
invalid, the file is read only and OpenMode requests a 
write access, or the FileName points to a directory

* ERROROPENFA1LED - the combination of OpenFlag and state 
nf the file results in a failed operation.

* ERRORD1SKFULL - there is not enough room on the media to 
create the file with the specified size

* ERROR_TOO_MANY_OPEN_FILES - there are too many files open 
by either the system or the process.

Remarks
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ERROR_FILE_NOT_FOUND - the last component of the file name 
is not present on the media.

ERROR_PATH_NOT_FOUND - a component of the directory path 
is not present.

ERROR_SHARING_BUFFER_EXCEEDED - there is not enough memory 
to hold sharing information.

ERROR_SHARIHC_VIOLATION - the FileName is currently open.

ERROR_FILENAME_EXCED_RANGE - the path specified is 
unacceptable to the FSD managing the volume.

Device-driver/device-manager errors listed "------------- ----------
----------- -------------- --------------·· on page------- .

ERROR_INVALID_EA_NAME - there is an illegal character In 
an EA name. The offError field points to the offending 
FEA.

ERROREA_L1ST_1NCONSIST£NT - the cbList does not match the 
sum of the lengths of the FEA structures.

ERROR_EA_VALUE_UNSUPPORTABLE - the FSD detects an error in 
the value portion of an EA. The offError field points li» 
the offending FEA.

ERROR_DEVICE_1N_USE - the device is in use by anothci 
application .

The read/write pointer is set at the first byte of the file. The 
read/write pointer can be changed through function DosChgFilePtr .

The file's date and time can be obtained through function 
DosQFilelnfo.

The file's date and time can be set through function 
DosSetFilelnfo, and its attribute can be obtained through function 
DosQFileMode.

The FileSize parameter affects the size of the file only when ji 
is created or replaced. If an existing file is simply opened, 
FileSize is ignored. This is a recommended size for the file. JI 
allocation of the full size fails, the ,-en may still succeed.

The Direct Open bit parameter is the "Direct I/O flag". H 
provides an access mechanism to an entire disk or diskette volume 
independent of the file system. This mode of opening the volume 
currently mounted on the drive, is used to return a handle to the 
caller which represents the logical volume as a single file. In

2.0 Functional Characteristics
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order tn blnek °ther processes froo access^ the lngieal voluιoe, 

the cal^r must alsn issue a DosDenIoCIl Category 8 sub-function 
0 which require ehe file handln fnr the ^lctl volum rnturnn1 

by DosOpen.

The file htndle state bits can be set: by the DosOpen tnd 

DosSseFHSSatee functinn caHs. An tppl Bieion oay qucry the file 
htndle slate bies as «eU as tbn rest nf the Open Mode neid by 

using the DosOFUsaddcete function call.

The rdme1 fll^e handle must be used fnr sutaequent input and 

output tn the file.

The vtlue nf new bytes id the exeed^ die .s und/Hrc1.

The Hie syseeo oust make a reasonable attempt en annctte the new 
s.ze in a el^ltjg^unus (nr nearty comtinguous) aina on the media. 
Exleedene tie:'.Duees that re^ii^ contiguity ety reject
the caM if unable tn allocate contiguous space.

The extended attributes will be see fnr creation nf a new file, 
replacement nf am existing file, and truncation n^ am existing 
file. No attributes trn sd fnr a normal open.

FilcAttribute cannot. be sne tn Volume Lab!) . Volume labels 
cannot be opened.

Nor.es :

1. A mukittsU mg systeo oust be tbln en use fi)cs amd eheir 
nxistLc^dcn as seoaphhnes. This function call ety be used as a 
eese-addfsee semaphore when used tn create a mew file.

2. W^em a file 's cBscd any sharing restncUons hltcee on R 
by ehn o^m trn removed.

3. The file reae-ndIt attribute cam be set by using the 
DosSSiFileMoee fud^t.ind ckl or thc OS/2 ATTRIB commend.

4. If thn fi.le 's inherieed by a s^wr^ process, tB s^r.dg tnd 

access restrictions trn tlsn inherited.

5. f am opem file htfdle is ^nct^ by furctinr caU
DosDuppst'R, all stanrg amd access restr'ceRns are thn
duppictend.
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If a file 's succeessillt ohemed 'r Demy Read/Wrian oode, tcc^s 
tn thn file 's exclusive. A fiJ^e current^ opem 'd ehis mode 
cannot be o^ne1 tga.d 'r amy ^ar'rg mode by amy ^ocnss 
(ldelueidg the current ^ocess) unial thn file Is cBse^

Demy WrRn Mode

A file succec^f^ly opedee 'r Deny Wrke s^r'rg oode, prevnnes 
any nthnr wrRe access opems tn thn file (A = 001 nr 010) mill 
thn flle is cBs^. An attemp tn opem a file 'r Demy Wrte mode 
's unsuccessM f thn Hie 's eurrenity opem wieh a write tccess.

Demy Read Mt^<de

A file succec^f u ly opened ir Demy Retd sharing mode, prevents any 
other retd sharing tccess opens an thn file (A = 000 nr 010) nril 
thn file is eliscd. An attempt tn opem a file ir Demy Retd 
spring mode is u^:^ι^l^(^e^c^f^fιll f thn file 's current^ o^n with <> 

^ι/ access.

Demy None Mode

A file succeesSilly opened ir Demy Nome mode, places no 
ieft.i'et1ons on thn re^c^/wiae accecsibj lRt nf thn file.

Named Conskeratiods Opems the cl'ent emd nf a by name amd
a handle. The must be .r Uster stLe fnr thn opem

tn succeed; otherwise thn opem falls with PIPE BUSY (this happens, 
fnr exaopk, f tB irfatreef nf thn are tkeaty o^n, f ehe
pipe is close/ but not yet eiscodrectn/ by thn serving end, or S 
no DosConnecaNeϊipe has beer 'ssune against ehn hihn siree R wts 
bse ^^πηϋ(:^) . Once a glver 'rsttren hts been o^ne1 by a 
diene that same instance cannot be opened by another ellcnt al 
thn same tOe (i.e., p^ns cam nnly be twn-eneee at ^rnsenU; ehn 
opening process cam nf course dup ehn op^m tandln as many Umes as 
tasked The access tmd staring modes fppeeiind om ehn opem must.
be cons^Lert with those om thn DosMakeNrnmPpe.

trn aBa^ opeme1 with ehn ppci.fic seatef set tn B = 0
(blnekirg rntds/writns) , RR ® 00 (rna1 as tytn stream) . The 
client etm etamge ehesn e^c^es v't DosSStPHsar/Sate f eesiree.

Charing Modes

Demy Reat)/Wrrtn Mode
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*\* and the trailing NUL.
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2.1.8.6.27 DosQCurDir - Query Current Directory:

Purpose Gets the full path name of the current directory for the 
requesting process for the specified drive.

Format Calling Sequence:

EXTRN DosQCurDir: FAR

PUSH WORD DriveNumber ; Drive number 
PUSH® OTHER DirPath ; Directory path buffer
PUSH® WORD DirPathLen ; Directory path buffer length 
CALL DosQCurDir

Where

DriveNumber is the drive number (0=default, 1=A, ... ).

DirPath is where the system returns the full directory path name.

DirPathLen is the length of the DirPath buffer.

Returns: IF F^ROR (ΛΧ not = 0)

Μλ = Error Code:

ERROR_INVALID_DRIVE - the speciflad drive is invalid.

ERROR_BUFFER_OVERFLOW - the .urrent directory is too long 
to fit into the specified directory.

Device-driver/device-manager errors listed *'----------------------------
----------- ----------------------------- " on page------- .

Remarks · The drive letter is not part of the returned string. The string 
does not begin with a backslash and is terminated by a byte 
containing 0x00.

The system returns the length of the returned DirPath string (not 
including the 0x00 terminating null byte) in DirPathLen.

In the case where the DirPath buffer is of insufficient length to 
hold the current directory path string, the system returns the 
required length (in bytes) for DirPath in DirPathLen.

] DosQSysInfo must be used by an application to detemine the
) maximum path length supported by OS/2. The returned value should
J be used to dynamically allocate buffers that are to be used to
) store paths. This will ensure that applications function
] correctly (wrt path lengths) for future versions of OS/2. The
] path length includes the drive specifier (i.e. d:), the leading
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2.1.8.6.28 DosQCu.uisk - Query Current Disk:

Purpose Determine the current default drive for the requesting process. 

Format Calling Sequence:

Microsoft Confidential
OS/2 1.2 IFS Patent Documentation

2.1.8.6.29 DosQFHandState - Query File Handle State:

Purpose Query the state of the specified file.

Format Calling Sequence:

EXTRN DosQCurDisk:FAR

PUSH0 WORD DriveNumber ; Default drive number
Pl)SII@ DWORD Log i calDr iveMap ; Drive-map area 
CALL DosQCurDisk

EXTRN DosQFHandState:FAR

PUSH WORD FileHandle ;: Fi le handle
PUSH8 WORD FileHandlebtate ,: File handle state
CALL DosQFHandState

VO

Where

i'riveNumbcr is where the system returns the number of the default 
drive (1-A, 2-B, ... )

LogicalDriveMap is a bit map (stored in the low-order portion of 
the 32-bit double word area) in which the system returns the 
mapping of the logical drives. Logical Drives A-Z have a 
one-iu-one mapping with the bit positions 0-25 of the map.

* If bit value = 0, the logical drive does not exist

* If bit value = 1, the logical drive exists

Returns: No error returns are defined for this API.

Where

FileHandle is the handle of the file to be queried.

FileHandleState is the file handle state and consists of the 
following bit fields. They are the:

* Inheritance flag

* Write-through flag

* Fail-errors flag

* Sharing mode field

* Access field

* Reserved bit fields

The bit field mapping is shown as follows:

I Open Mode bits 5432109876543210
I DWFCRRRRISSSRAAA

J Direct Open

The file is opened as follows:

if D = 0; Pathname represents a file 
opened in the normal way.

If D = 1; Pathname is ,,<Drive>:" and
represents a mounted disk or diskette 
volume to opened for direct access.

I Inheritance Flag

If 1 = 0; File handle is inherited by a 
spawned process resulting

• · · · ■
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• from a DosExecPgm call. ,
If I = 1; File handle is private to the |

current process.

This bit is not inherited by child processes.

W File Write-through

The file is opened as follows:

If W = 0; Writes to the file may be run 
through the DOS buffer cache.

If W = 1; Writes to the file may go 
through the DOS buffer 
cache but sectors 
will be written (actual file 
I/O completed) before a 
synchronous write call returns.
This state of the file defines 
it as a synchronous file.

NOTE that this is a mandatory bit in that the data MUST be 
written out to the medium for synchronous write 
operations. This bit is not inherited by child processes.

F Fai.-Errors

Media I/O errors will be handled as follows:

If F = 0; reported through the system 
critical error handler.

If F = 1; reported directly to the 
caller via return code.

This bit is not inherited by child processes. Media I/O 
errors generated through an loCtl Category 8 function, 
always get reported directly to the caller via return 
code. The Fail-Errors functionality applies only to 
non-loCtl handle-based type file I/O calls.

C Cache/No-Cache

The file is opened as follows:
If C = 0; I/O to the file need not be done

through the disk driver cache.
If C = 1; It is advisable for the disk driver

to cache the data in I/O operations 
on this file.

This bit is an ADVISCTV; bit, and is used to advise FSDs 
and device drivers on whether it is worth caching the data

Microsoft Confidential 
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or not. This bit, like the write-through bit, is rt 
per-handle bit. It is not inherited by child processes.

R These bits are reserved and should be set to the values
returned by DosQFHandState in these positions.

S Sharing Mode

The file sharing mode field defines what operations 
other processes may perform on the file.

If S = 001; Deny Read/Write access 
If S = 010; Deny Write access 
If S = 011; Deny Read access 
If S = 100; Deny Neither Read or

Write access (Deny None)

Any other value is invalid.

A Access Mode

The file access is assigned as follows:

If A = 000; Rv_ad-only access 
If A = 001; Write-only access 
If A = 010; Read/Write access

Any other value is invalid.

Returns: IF ERROR (AX not = 0)

AX = Error Code:

* ERROR_INVALID_HANDLE - the handle is not in use or is 
attached to a physical device.

Remarks

Named Pipe Considerations As defined by OS/2. D - 0. Other bits as
defined by DosMakeNmPipe (serving end), DosOpen (client end), or 
the last DosSetFHandState.
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2.1.8.6.30 DosQFilelnfo - Query a File's Information:

Purpose Returns information for a specific file.

Format Calling Sequence:

EXTRN DosQFileinfo: FAR

PUSH WORD FileHandle ; File handle
PUSH WORD FilelnfoLevel ; File data required
PUSH8 OTHER FilelnfoBuf ; File data buffer
PUSH WORD FilelnfoBufSize ; File data buffer size
CALL DosQFilelnfo

Where FileHandle is the file handle.

FileInfoLevel is the level of file information required.

File information, where applicable, is at least as accurate as the 
most recent DosClose, DosBufReset, or DosSetFilelnfo.

Level 0x0001 information is returned in the following format:

struct I
unsigned short dateCreate;
unsigned short t imeCreate;
unsigned short dateAccess;
uns igned short timeAccess;
uns igned short dateWrite;
uns i gned short t imeWrite;
long cbEOF;
long cbAlloc;
unsigned short a 11 r ;

Level 0x0002 simply adds cbList to level 0x0001, returning 
structure in the following format:

struct {

1;

unsigned short dateCreate,
unsigned short timeCreate
unsigned short dateAccess
unsigned short timeAccess
unsigned short dateWrite;
unsigned short timeWrite;
long cbEOF;
long cbAlloc;
unsigned short att r;
unsigned long cbList;

Level 0x0003 file information returns a subset of the EA 
information for the file. On input, FilelnfoBuf is an EAOP 
structure above. fpGEAList points to a GEA list defining the 
attribute names whose values will be returned. fpFEAList points 
to a data area where the relevant FEA list will be returned. The 
length field of this FEA list is valid, giving the size of the FEA 
list buffer. offError points to the offending GEA entry in case 
of error.

On output, FilelnfoBuf is unchanged. The buffer pointed to by 
fpFEAList is rilled in with the returned information.

If the buffer fpFEAList points to isn't large enough to hold the 
returned information (ie ERROR_BUFFER_OVERFLOW) cbList will still 
be valid, assuming there's at least enough space for it. Ils 
value will be the size of the entire EA set for the file, even 
though only a subset of attributes was requested.

***THE FOLLOWING UNPUBLISHED FUNCTION WILL GO AWAY IN FUTURE ***** 
**‘RELEASES AND SHOULD BE UNPUBLISHED***

Level 0x0004 file information returns all EA info for the file. On 
input, FilelnfoBuf is an EAOP structure above. fpGEAList contents 
are ignored. fpFEAList points to a data area where the relevant 
FEA list will be returned- The length field of this FEA list is 
valid, giving the size of the FEA list buffer. offError Is 
ignored.

On output, FilelnfoBuf is unchanged. The buffer pointed to by 
fpFEAList is filled with the returned information.

It is important that applications expecting to be compatible with 
future versions of OS/2 not use this infoJevel, since the limit on 
the size of the full EA list will be raised. Thus, this level is 
documented for utility and system use only.

1 /82.0 Functional Characteristics 177 2.0 Functional Characteristics
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4 If the buffer fpFEAList points to isn't large enough to hold the 
4 returned information (ie ERROR_BUFFER_OVERFLOW) cbList will still 
4 be valid.

+ *********** '«End of the UNPUBLISHED FUNCTION**************** *

149
FilelnfoBuf is the storage area where the system returns the 
requested level of file information.

FilelnfoBufSize is the length of FilelnfoBuf.

Returns: IF ERROR (AX not = 0)

AX = Error Code:

* ERROR_INVALID_LEVEL - the specified FilelnfoLevel is not 
valid.

* ERROR_INVALID_HANDLE - the handle is not in use or is 
attached to a physical device.

« ERROR_DIRECT_ACCESS_HANDLE - the specified handle is 
opened with the direct open bit set.

* ERROR__BUFFER_OVERFLOW - the specified buffer is not long 
enough to return the desired information.

* Device-driver/device-manager errors listed "-------------- -----------
----------- -------------- -------------- » on page------- .

* ERROR_INVALID_EA_NAME - there is an illegal character in 
an EA name. The offError field points to the offending 
GEA.

* ERROR_EA_LIST_INCONSISTENT - the cbList does not match the
+ sum of the lengths of the GEA structures.

4 * ERROR_ACCESS_DENIED - the specified file is not open for
4 read access.

* Remarks The FAT file system supports only the modification date and time.
* Zero will be returned for the creation and access dates and times.

4 DosQFilelnfo for all infolevels will work only for files opened in
4 open-for-read or open-for-both/deny-write mode.

Microsoft Confidential
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2.1.8.6.31 DosQFileMode - Query File Mode:

Purpose Query the mode (attribute) of the specified file.

Format Calling Sequence:

EXTRN DosQFileMode:FAR

PUSH® ASCIIZ FilePathName ; File path name
PUSH® WORD CurrentAttribute ; Data area
PUSH DWORD 0 ; Reserved (must be zero)
CALL DosQFileMode

Where

FilePathName is the ASCIIZ file path name.

CurrentAttribute is where the system returns the file's current 
attribute.

Returns: IF ERROR (AX not = 0)

AX = Error Code:

* ERROR_PATH_NOT_FOUND - a component of the directory pat)» 
is not present.

* ERROR_FILE_NOT_FOUND - the last component of the file name 
is not present on the media.

* ERROR_FIL, !AME_EXCED_RANGE - the path specified is 
unacceptable to the FSD managing the volume.

* Device-driver/device-manager errors 1 lsted "------------- --------------
----------- -------------- ---------------" on page------- .

Remarks The 'Volume Label' type attribute is not returned by DosQFileMode, 
DosQFsInfo may be used for this purpose.

File attributes are defined as follows.

0x0001 read only file.

0x0002 hidden file.

0x0004 system file.

0x0010 subdirectory.
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file archive.0x0020

All other attributes are reserved.

DosQSysInfo must be used by an application to detemine the 
maximum path length supported by OS/2. The returned value should 
be used to dynamically allocate buffers that are to be used to 
store paths. This will ensure that applications function 
correctly (wrt path lengths) for fuLure versions of OS/2. The 
path length includes the drive specifier (i.e. d:), the leading
'V and the trailing NUL.

Microsoft Confidential
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2.1.8.6.32 DosQFsAttach - Query attached FSD information:

Purpose Query information about an attached remote file system or a local 
file system or about a character device or about pseudo-character 
device name attached to a local or remote FSD.

Format Calling Sequence:

EXTRN DosQFsAttach: FAR

PUSH® ASCIIZ DeviceName ;? Device name or 'd:'
PUSH WORD Ordinal Γ Ordinal of entry in name list
PUSH WORD FSAInfoLevel ; Type of attached FSD data required
PUSH® OTHER DataBuffer Γ Returned data buffer
PUSH® WORD DataBufferLen ,; Buffer length
PUSH DWORD 0 ; Reserved (must be zero)
CALL DosQFsAttach

Where

150

DeviceName points to the drive letter followed by a colon, or 
points to a character or pseudo-character device name, or is 
ignored for some values of FSAInfoLevel. If DeviceName is d 
drive, it is an ASCIIZ string having the form of drive letter 
followed by a colon. If DeviceName is a character or 
pseudo-character device name its format is that of an ASCII?, 
string in the format of a OS/2 filename in a subdirectory called 
\DEV\.

Ordinal is an index into the list of character or pseudo-character 
devices, or the set of drives. Ordinal always starts at 1. The 
Ordinal position of an item in a list has no significance at all. 
Ordinal is used strictly to step through the list. The mapping 
from Ordinal to item is volatile, and may change from one call Lu 
DosQFsAttach to the next.

FSAInfoLevel is the level, of information required, 
which item the data in DataBuffer refers to.

and determines

Level 0x0001 returns data for the specific drive or device name 
refered to by DeviceName. The Ordinal field is Ignored.

Level 0x0002 returns data for the entry in the list of character 
or pseudo-character devices selected by Ordinal. The DeviceName 
field is ignored.

Level 0x0003 returns data for the entry in the list of drive:, 
selected by Ordinal. The DeviceName field is ignored.

DataBuffer is the return information buffer, it is in the 
following format:

2.0 Functional Characteristics 181 2.0 Functional Characteristics
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struct {

unsigned short i^Type; 
nnsitgne short cbNamn; 
egsignnd ctar szNamil]; 
unsigned short cbFSDNamn; 
nnsiggnd ctar GzFSDNamr(] ; 
ngsignne start cbFSADala; 
nnsiggnd ctar rgFSADalan ;

};

iType ^pe of kem

* 1 = tasitant ctar-pcter tavice

* 2^ Pseudo-character tavke

* 3 = tacal drive

* 4 = Pemote drive attached to FSD

cbIpee Length of item name, not counting nuH.

GzNρee Item name, ASCCIZ string.

cbFSDName Length of FSD name, not counting nuH.

GzFSDNαme tame of FSD kem is itaic  ̂ aSSC1Z string

cbFSADatP Length of FSD Attach data returned by FSD.

rgFSAData FSD Attach data ieturnne by FSD.

szFSDName is the FSD name exported by the FSD, which is r 
teccnsGailB the same as the FSD name in the ^ot sector.

For local character ^vices (iType - 1, cbFSDNρee = 0 and 
GzFSDIpee win contiw only a tnreinatigt NULL byte, age cbFSAData 
= 0.

For local d^ves (iT^n = 3), szFSD^me wiO contain ^e name of 

Che FSD attac^d to the drive at the ciee of the call. This 
igfnrealiot ctan^ ^namica1^. f the ^vn is a.ta^^ to the 

inGiengc file s^tam, szFSDNPee wil contain "FAT" or

"UNKNOWN". Skce t'he resident file s^tem gets attachee co any 
L^C ottar FSDs refusn to MOUNT, it is posskle y tave

disk Chit does ^t contain a recognkakjln Hie GBGCem, but yet 
gels atticto the res^nnC file GBGtee. U ^is ca^e, it is 
posskk to d^tnct the ^ference pge information would help
proems in not eestinyigg ^tia on a ^sk was not properly
recognized.

DataBufUrLen n the byte 1eg^^h of thn taUnr. Up^.
return, it is tta kn^ of thn d^ta re.urn^ in DaUBuHer by the 
FSD.

R^tergs: IF EPPOP (AX not = 0)

AX = Error Code:

* EPROOpINVAALD_DRIVE - the drive speedied is invalid

A EPPORrBUFFEPOVEPFLOW - the spec c find buffer is too short
for the inturnne data.

A EPPOR_NO_iM)OPITEMS - the Ordinal speeH^ to pn
itee not in thn list.

A EPROOp1NVALID_LEVEL - invalid info lcvcl

* Pemarks Information ' alsout pH block tavices pge aU ctaractnr and

yeuta-chaaacter ^vices is returned by t^s can.

The ^formation rnturnta by cMs call is vohUk. CaHii^
proems staulM be aware the the returgne information may tave 
already changed by Che time it's returned to them.

The information icCerned ^sks ttat are a.tach^ .o Uie
kernePs ieGieenC file system can be eGee .o decereige if Urn 

kernel ^nnicely iecngnizee the ^sk. as one with ks file system 
on it, or if Che kernel just attached its file system to it 
tacuse no ottar FSDs MOUNTed the ^^sk. This can be importanL 

itforeaLinn for a pro^am C^C nee^ to know what He ^s.e0 is 
attactad .o the drive. It is quite ?^β to get into a Gituaciun 
where the FSD ^at recognizes p certifo eiGk tas ^t taen 
install^ k.o the s^tee. In suta p case, Ctam is a ptL^c^r^t^.Jpl 
for Che data on che eisk to be tastro^ si.ncn che wrong file 
spym wi>l be attach»^ co the eisk by telMt.

2.0 Functional Characteristics 183 2.0 Funciiota1 111··

OB B
» Β ·
Β Β Β B

β Β B > B ·
• b a
β B ■

00097
« ■ 4 e* b b~



Microsoft Confidential
OS/2 1.2 IFS Patent Documentation

2.1.8.6.33 DosQFsInfo - Query File System Information:

Purpose Query information from a file system.

Format Calling Sequence:

EXTRN DosQFsInfo:FAR

PUSH WORD DriveNumber ; Drive number
PUSH WORD FSInfoLevel ; File system data level required
PUSH0 OTHER FSInfoBuf ; File system info buffer
PUSH WORD FS1nfoBufSize ; File system info buffer size
CALL DosQFsInfo

Wher

152

DriveNumber is the logical drive number (0=default, 1=A,2=B,3=C 
... , and represents the FSD for the media currently in that drive 
or the FSD that is currently attached with that drive.

When a logical drive is specified, the media in the drive is 
examined (local drive only) and the request is passed to the FSD 
responsible for managing that media or to the FSD that is attached 
tc the drive (remote case).

FSInfoLevel is the level of file information required.

Level 0x0001 information is returned in the following format:

struct (
unsigned long 
unsigned long 
unsigned long 
unsigned long 
unsigned short

I;

reserved; 
csecPerAlloc; 
callocTotal; 
callocFree; 
cbPerSec;

Level 0x0002 information is returned in the following format:

struct {
unsigned long ulVSN; 
unsigned char cbVolLabel; 
unsigned char szVolLabel!];

I;

ulVSN volume serial number

cbVolLabel length of volume label

2.0 Functiona Characteristics
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szVolLabel asciiz volume label

FSInfoBuf is the storage area where the system returns Lhe 
requested level of rile system information.

FSInfoBufSize is the length of FSInfoBuf.

Returns: IF ERROR (AX not = 0)

AX - Error Code:

* ERROR_INVALID_DRIVE - the drive specified is invalid

* ERROR_BUFFER_OVERFLOW - the specified buffer is too short 
for the returned data.

* ERROR_INVALID_LEVEL - the specified FSInfoLevel is not 
supporteo.

* Device-driver/device-manager errors listed ”------------- ----------
----------- -------------- -------------- ·· on page------- .

Remarks Trailing blanks supplied at volume label definition time are not 
considered to be part of the label and are therefore not returned 
as valid label data. Volume label is limited to a length of 11 
bytes .

Volume Serial Number is a unique 32-bit number used by OS/2 to 

positively identify its disk/diskette volumes. The hard erroi 
daemon will prompt the user for an unmounted removable volume by 
displaying both the Volume Serial Number (as an 8 digli 
hexadecimal number) and the Volume Label.

If there is no volume serial number on the disk/diskette, the 
volume serial number information will be returned as binary zeros.

If there is no volume label on the disk/diskette, the volume label 
information will be returned as blank spaces.

If there is no volume serial number and/or volume label for 
disk/diskette volumes formatted by DOS 3.X, this information Is 
not displayed by the Hard Error Handler.
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DosQHandTypn J Query a Handln Typn:

Purpose Determines wheeher a handle η^ϋε—<^ a file or a device.

Form^it Calling Sequence:

Whe rn

EXTRN DosQUandTypn :FAR

PUSH WORD FileHi-lln
PUSH® WORD Ha—dTypn
PUSH® WORD FJagWord
CALL DosQUandTypn

FiG ha—die
Handle type response 
Device word

Wi^iis^l^t. CmBden-ia1 
OS/2 8.2 IFS itn—t Docurmn-.1G—

F.a^ord 8 when thn sysrep returns ahn dice's dr^ni
atiriHin word f HaddTypi iti.ciins a .oca. cliaractnr device.

Returns: IF ERROR (AX -ot = 0)

AX = Error Code:

* ERROR-INVALID-HANDLE - thn hi—dln is not it use or is
attached to a physical levicn-

Repprks This G-ction cHows some prngr^i^Pf which may bn G.nracU ve oi
file-orlentn1 to ^term^e thn source of Geir 8^8 For example 
CMD-EXE writitg ρηρρΚ f thn 8put 8 from a s8k
fill.

153

^^ι—1!) 8 tta Hie indie.

Had<STypm 8 when ihe s^em rmiur-s ihe va.m G^cai^ the 
ha—die type. Ha—dTyae is composed of two bytes:

HandleCiass Descries thn ha—dle chss. It piy aikn o— tbie
GHoMlng values it the low byte of HandleType:

* 0, handle is foo a disk file.

* 8 handle 8 ffo a ctaracter ^vice.

* 2, handle is ffo a pipe.

Values greater aha— 2 irn resnrvel.

HHncUeBits Frov11^ Grtter ^Groat1™ about ahn ha—dle l- the 
high byte of HandleType. This bytn is broken itio night 
Ilts. whose meaning dipn—ds upon the value of
Hanied-iss:

Han-deBits Han-HeCliss
5 · β 2 8 0 9 8 7----------- 0

Disk fill N u u u u u u u 0

Char tevkn N u u u u u u u 8
Pipe N u u u u u u u 2

N is thn NETWORK it,. If set . 8 meats Gar
rif^s to a nmotn tin, 1evite, or pipn. Wtbirw1^, 
the handl1 nfnrs to a .oca1 fili, sevicn, or Ρ1ρη.

u m^a—s that ahn Hi is ntdefl—nl and reserved. A 
prognm may -ot dnpn—d u^t thn vims of atasn His, as 
thny i. ' y chadgn i- GGrn v^rs1n^—f of °^S2.

2.0 Fun-cGta1 Chearatreif ics 887 2.0 Fln-tint<il ChhiriCre8ics 88B
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2.1.8.6.35 DosQPathlnfo - Query a file or a subdirectory for information: 

Purpose Returns information for a specific file or subdirectory.

Format Calling Sequence:

EXTRN DosQPathlnfo:FAR

PUSHg ASCIIZ PathName 
PUSH WORD PathlnfoLevel 
PUSHe OTHER PathlnfoBuf 
PUSH WORD PathlnfoBufSize 
PUSH DWORD 0
CALL

DWORD 
DosQPathlnfo

; File/dxrectory name 
; Data required 
; Data buffer 
; Data buffer size 
; Reserved (must be zero)

struct (
unsigned short dateCreate,
unsigned short timeCreate
unsigned short dateAccess
unsigned short timeAccess
unsigned short dateWrite;
unsigned short timeWrite;
long cbEOF;
long cbAlloc;
unsigned short attr;
unsigned long cbList;

I Where 
I

PathName is the ASCIIZ full path name of the file or subdirectory. 
Meta characters are legal in the name only for PathlnfoLevels five 
and six.

PathlnfoLevel is the level of path information required.

Path information, where applicable, is based on the most recent 
DosClose, DosSetFilelnfo, or DosSetPathlnfo.

Level 0x0001 information is returned in the following format:

struct {

);

unsigned short dateCreate
uns igned short t imeCreate
unsigned short dateAccess
uns igned short timeAccess
unsigned short dateWrite;
unsigned short timeWrite;
long cbEOF;
long cbAlloc;
unsigned short attr;

Level 0x0003 path information returns a subset of the EA 
information for the file. On input, PathlnfoBuf is an EAOP 
structure above. fpGEAList points to a GEA list defining the 
attribute names whose values will be returned. fpFEAList points 
to a data area where the relevant FEA list will be returned. The 
length field of this FEA list is valid, giving the size of the FEA 
list buffer. offError points to the offending GEA entry in case 
of error.

On output, PathlnfoBuf is unchanged. The buffer pointed to by 
fpFEAList is filled in with the returned information.

If the buffer fpFEAList points to isn't large enough to hold the 
returned information (ie ERROR_BUFFER_OVERFLOW) cbList will still 
be valid, assuming there's at least enough space for It. Its 
value will be the size of the entire EA set for the file, even 
though only a subset of attributes was requested.

Level 0x0002 simply adds cbList to level 0x0001, and uses the 
following format:

•••THE FOLLOWING UNPUBLISHED FUNCTION WILL GO AWAY IN FUTURE ··**· 
**«RELEASES AND SHOULD BE UNPUBLISHED·**

Level 0x0004 path information returns all EA info for the file. On 
input, PathlnfoBuf is an EAOP structure above. fpGEAList contents 
are ignored. fpFEAList points tc a data area where the relevant 
FEA list will be returned. The length field of L.iis FEA list is 
valid, giving the size of the FEA list buffer. offError Is 
ignored.

On output, PathlnfoBuf is unchanged. The buffer pointed to by 
fpFEAList is filled in with the returned information.

It is important that applications expecting to be compatible wiLh 
future versions of OS/2 not use this infolevel, since the limit on 
the size of the full EA list will be r>Hed. Thus, this level i r. 
documented for utility and system use c.iy.

2.0 Functional Characteristics 189 2.0 Functional Characteristics 190
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4 If ^e buffee fpFEAList prices to .sn't .orge enou^ to holu ihe +
ί retur-eU i-formaLint (ie ETTRR_BUEFET_O)VETFLRW) cbList will still
4 be valid.

+ L*,».»LLL A-AAAE-d of the UNPUBLISHED HJNNTIOIO* **·*********** *

Level 0x0005 poth i-fnreatio- rneurts ehe fuJly qjarifie. (true)
I AS^JZ tame of tot^alNi^me .t hrtMcfoBuL The poetiname may conta.t
I meto characters.

Level. 0x000— iequests a file system to verify the coiiecicess of 
I EathNome pee ..s iu.es of synlax, An erroneous tame .s .-..ctee.
I by od eitoi ietai--^c^nue. pathname may conta.c meto
I cho rtcters.

• taLaltioBai is the storoge oreo where ihe system -etui-s ihe
• requested level of path ί-Η—atinc.

• taLal-foDaiCaze is the length of P^thl-foB^f.

Returns: IF ERROR (AX not = 0)

AX = Ekroe Code:

ERROR-FILENAME-EXCED-RANGE - the path is
unacceptable to the FSD mmnagicg ihe volume .

ERROR-PATH-NOT-FOUND - a component of PothNome is tot 
foutU.

I

I
I

+

4

+

Microsoft CondiUedtitl 
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shar.ng jtos .n ihe Hie or uiieceniy.

ERROR BU^ER-OVERFLOW - the speeH.e. buffer .s too short 
for the retut^-eU Uatt.

ERROR-INVALID.-LEVEL - ihe ^^«^ι^ίϋί^η/ Pathl-i:oLevel is not 
supported .

Deivce-Uriver/nevcne-ma-ogee eernis listed '*-------------- -----------
----------- -------------- ---------------" on ptgg ·

ETWOR_JNVALiD_EA_NAME - theie is oc iHego1 character ί
ο- EA name. The nffEirni field ^i-.s .o the nffe-Uing 

GEA.

ETROOτEΛALIiC'_.[NC:RNCISOENO - ihe cbLise does no. match the 
sum of the lengths of the GEA structures.

ETTOR_SHATiNG_VIRLAOIRN - the associate. Hie or .ieecU^ 
is bea-g accessed.

4 T^meot^s: DosQPtteanfo requites reou/.e-y_wti .e spring access fne ill. 

4 itiileaels/ otd wi.il foil if some process holds con clacecng
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* 2.1.8. '.i6 DosQS^^fo - Query S^tea ^forbatfon:

* Purpose Query static system variables

* Format CaUing Sequence:

156
* EXTRN DosQSsyinir:FAR

» PUSH WORD Index ; Which variable
• PUSH® OTHER D^ltaB^f ; System ί^ι buffer
* PUSH WORD DaLaBufLen ; Data buffer size
« CALL DosQSsskni r

* Where

• Index is the ordinal rf the system variable tr

I * Index == 0 indicates maximum path length.
length will be returned in the first word of the DataBuf.

DataBuf is where the system rntnr^cs the variable value .

DataBufLen is the length of the data burner.

• Returns : IF ERROR (AX nit = 0)

AX = Error Code:

* ERROR_1NVALID_PARAMETER - the index is invalid.

* ERROR_BUFFER_OVERFLOW - the kpentfied buffer is tro short 
frr the returned data.

2.1.8.6.37 DosQ^ei^ Qu«ery Veeify ^tttirng:

Purpose Returns the value of the Veeify flag.

Frraat CaUing

EXTRN DosQQVeify:FAR

PUSH® WORD V^e^ifyS^tt ng ; Veeify setting 
CALL DosQQVerfy

Where

Returns

Ver ifyS^tti^r^g is the current Veeify mode frr ^e request: 
process

* If value = 0x00 is returned, verify mode is not active

* If value = 0x01 is returned, verify mode is active

IF ERROR (AX nrt = 0)

AX = Error Code:

* none

Remer/s

PH

• · ·
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2.1.8.6.38 DosRead - Read from a File:

Purpose Reads the specified number of bytes from a file to a buffer 
location.

Format Calling Sequence:

EXTRN DosRead:FAR

PUSH WORD FileHandle ; File Handle
PUSH® OTHER BufferArea ; Address of user buffer
PUSH WORD BufferLength ; Buffer length
PUSH® WORD BylesRead ; Bytes read
CALL DosRead

157

Where FileHandle is the 2-byte file handle obtained from DosOpen.

BufferArea is address of the input buffer.

BufferLength is the number of bytes to be read.

BytesRead is where the system returns the number of bytes read.

Returns: IF ERROR (AX not = 0)

AX = Error Code:

* ERROR_INVALID_HANDLE - the handle is not in use or is 
attached to a physical device.

* ERROR_ACCESS_DENIED - the handle is opened as write-only.

* ERROR_LOCK_VIOLATION - the region of the file is partially 
or completely locked by another process.

* Device-driver/device-manager errors listed "-------------- --------------
----------- -------------- ---------------·· on page------- .

Microsoft Confidential
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returned if in message read mode). All currently available 
data, up to the size requested, is returned.

2. Message pipe, message read mode. A read that is larger than 
the next available message returns only that message and 
BytesRead is set to indicate the size of the message 
returned. A read that is smaller than the next available 
message returns with the number of bytes requested and a MORE 
DATA error code. Subsequent DosReads will continue reading 
the message. DosPeekNmPipe may be used to determine how many 
bytes are left in the message.

3. Message pipe, byte read mode. Reads the pipe as if it were a 
byte stream, skipping over message headers. This is like 
reading a byte pipe in byte mode.

When blocking mode is set, a read blocks until data is available. 
In this case, the read will never return with BytesRead=0 except 
at EOF. Note that in message read mode, messages are always read 
in their ENTIRETY, except in the case where the message is bigger 
than the size of the read.

When nonblocking mode is set, a read will return with BytesRead-0 
at EOF. An error will be returned if there is no data available.

Note: when resuming the reading of a message after a MORE DATA
indication, the reads will always block until the next piece (or 
rest) of the message can be transferred. Non-blocking mode only 
allows a return with BytesRead=0 when trying to read at the start 
of a message and no message is available.

Remarks It is not guaranteed that the requested number of bytes will be 
read .

A BufferLength value of zero is not considered an error. In the 
case when the value of BufferLength is zero, the system treats 
the request as a null operation.

Named Pipe Considerations Reads bytes or messages from a pipe. There are 
three cases:

1. Byte pipe. The pipe must be in byte read mode (an error is

2.0 Functional Characteristics 195 2.0 Functional Characteristics

• · · o·

19G

00103
·· · «« ■a—r nr »



Microsoft Conffdenfit1

OS/2 1.2 IFt Patent Documenfetioe
Micmsoft CondeeRe!

OS/2 1.2 IFt ^tent Docuimenea ioe

2.1.8.6.39 DosRetdAsyec - Async Read from a

Purpose Transfers the s^€^e^cf^^d num^r of bytes from a handle to a buffer
fecal, ion, asyechroeoιrsly wiR reject to the requesting ^ocess's 
execut inf .

Format Clling

EXTRN DosReadAsync:FAR

PUtH WORD IRnHandle ; File handle
PUtH@ DWORD ^mSernmphore ; Address of Ram semaphore
PUtH® WORD RctureCode ; Address of I/O error RC
PUtH® OTHER BufferArea ; A^c^tess of user burfni
PUtH WORD B^r’fntrLnfgte ; IBuffer 1nfgie
PUtH® WORD BytesRead ; Bytes read
CALL DosRetdAsyec

Where Iil^aand1n R Re 2-byte file handle obtaRed from DosOpen.

RamSen^m R used by foe systL^m R post npeealfen compete to 
the cafeer.

^turn^de is where the system the I/O operation return
code .

B^lferArea R a^(dress of t^ R^t ^ffer.

Buffer-Length is the nufeer of bytes to be read.

BytesRead is where the system ieturni the nurfeer of bytes read.

Returns : AX - 0 R^tur^^Code = Error code if error

AX = Error Code:

* ERKOR^INVALIDHANDLE - the handle is not in use or is 
attached to a ^ysical. device.

* ERROR_ ACCCSt_DEMED - the handle is opened as write-only.

* ERROR__LOCC_V IOLATION - the region of the file is partially 
or com^eeety fected by another ^cess.

* Device-diivnΓdnevin--mtftgni errors listed "------------- ------
----------- ----------------------------- ·· on page------- --

Remarks It R not guaraeteed feat the iequesLed number of byt.es wiR be 
read .

2.0 IuncCiona1 Characterst'cs 197

Λ B^iiei^Lnngte vafee of zero R not considered an error. R the 
case when the vafee of BuffniLengte R zero, the system irntii 
the revest as a ruR opeeatfef.

RamSemm^ore must be set by foe appl icaRon Ibefere the 

DosReadAs^c caR R made. Re app 1 icaRon iss^s Re felfewinq 
sequence :

* DostemSet ...

* DosRetdΛsyec .. .

* DostemWa at ...

Named Pipe Connίderat.inei Reads bytes or messages from, a eien. There are 
three cases:

1. Byte eien. The pipe must be in byte read mode (an error Is 
retu^fnd if R m^l^stgn refe mede) . AR cumnRy available* 
data, up to the size requested R returned.

2. Message eien, message read mode, A read Rat R fe^er foai,

the next t^«^i1ab1n mess^e only Ra. message and
to indicate the size of the message 

Rat R s^at1ei foan Re next ManaHe*
message returns wiR the nuRb^r of bytes re^es^ and a MORE 
DATA error code, tubsequent DosReads w±R contRue readRtj 
the mssage, DosPeekVm’iee may be used to determfee fow many 
bytes are left in the message.

Message eien, byte read mode. Reads Re as lf R were a
byte stream, skipeRg over ^^sage Ris R Rke
reading a byte pipe in byte mode.

BytesRead is set 
rntlifnd. A read

W^en RocRng mode R seR a read Rocks uR1 data is avaR^R.
In RR t^ read win rn^ver wiR BytesRead=O cxcip.
at. EOF. Note Rat R message read mode. m:ssages are always refo
R their EVTIRETY. except in Re case where Re mess^e is bigger
than the size of the read.

When nonblockRg mode R seR a read wiR wiR BytesRead-U
if no data R avaR^R at. Re eime of Re read.

Note: when resmeieg Re readRg of a mess^e after a MORE DATA 
Rdicttiof. Re reads will afeays block lnfR Re next piece (or 
rest) of t^ message can be transferred Von-b1ockRg rnode only 
aRows a return wiR BytesRead^ when tryRg to read at Re 
of. a message and no message is ^aRable.

2.0 IuneCinfal CharacteRt-ics
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2.1.8.6 40 ΙοβΡΤΪιο - Remove Subddrectory:

^o^se Remyes a suLKUr'cLmiry toom the lJeccieioddikk.

Format htllnng Sequence:

I
i

EXTRN eocRnUir:FAR

PUSH® ASCHZ eirNamn ; Directory name
PUSH DWORD 0 ; Resereeci (nmut. bn zero)
CALL DocRmUir

I

159

Where eirNamn is the ASdIZ Oiiccasiy path name.

Returns: IF ERROR (AX cot = 0)

AX = Error Code:

* ERROR_FILENAME_EXCEe_RANGE - the path s^<^c^cfi^c^0 is
unacceptable to the FSD mcging the enluue.

* ERROR_PATH_NOT_FOUND - the doiee is if/alid oo a directory 
in the path is not found.

* ERROR_CURRENT_e1RECTORY - the specified path is thc 
current dircctsiy of a process.

* ERROR_ACCEES_DENIED - the root 0irecasiy M specie0, oi 
the directory is not

* Device-doivcridevcce-managcr crmis Hstn0 ”----------------------------------

----------- -------------- ---------------·· on page------- .

Κειτηπ:)^ T.n 0iiccasoy must bn nm?^ before it can bn πτ^η0 sith Urn

exception of the and ". .w . fou cannot 0^^1 subdi rcct^ics
ahaa conta^ MMnn Hies. Thn 1^ ^occfo^ name in the path is 

the dloccanoy to bn rem^vi^)0. Thn onna ^rccfo^ an0 ^e cu^m 

directory cannot bn removed.

] DosQSSy^fo must bn usnd by an alPllctaisf to ^temlne thc

1 u^xi^m^uu path length support'0 by OSS2. Thn returnc0 ea^e tak
i be usnd to alJ^scaac bakers ahaa are bn usnd to

1 store ptRs. This siM ensure that a^ncaUnss frjnct^n
] correct^ (srt p^^t kn^s) fut ··· · n enoslonc o1 0SS2. Thn

] path kn^ foclutes thc Men cplccfiei (kc. 0:Μ t.e lcading
] 'V and the tilllΠ^e NUL.

2-0 ^ncciona1 Chaara^e0 st
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2.1.8.6.41 DosScanEnv - Scan Environment Segment:

Purpose Scans an environment segment for an environment variable.

Format Calling Sequence:

EXTRN DosScanEnv:FAR

Microsoft Confidential
OS/2 1.2 IFS Patent Documentation

2.1.8.6.42 DosSearchPath - Search a path for a file name:

Purpose Provides a general path search mechanism which allows applications 
to find files residing along paths. The path string may come from 
the process's Environment, or be supplied directly by the caller.

Format Calling Sequence:

PUSH® ASCIIZ EnvVarName ; Environment variable name 
PUSH® DWORD Resu1LPointer ; Search resulL pointer 
CALL DosScai.Env

Where EnvVarName points to th>- ASCIIZ name of the environment variable
of inlcresi Do not include a trailing ·· = ··, since this is not 
parL of the name.

EXTRN DosSearchPath: FAR

PUSH WORD Control ;: Function control vector
PUSH® ASCIIZ PathRef ; Search path reference
PUSH® ASCIIZ FileName ,r File name
PUSH® OTHER ResultBuffer r Search result buffer
PUSH
CALI

WORD Resi'l tBu f ferLen ,
DosSearchPath

; Search result buffer length

O
kO

ResultPointer is where the system returns the pointer to the 
environment string. ResultPointer points to the first character 
of the string which is the value of the environment variable and 
can be passed directly into DosSearchPath.

Returns: IF ERROR (AX not = 0)

AX = Error Code:
4

■ ERROR_ENVVAR_NOT_FOUND - the specified environment
variable is not found in the environment segment- 4

Where

Control is a word bit vector which controls the behaviour of 
DosSearchPath

* Bit 0 = Implied Current Bit

* Bit 1 = Path Source Bit

* Bit 2 = Ignore Network; Errors Bit

4

Remarks Assume that the process's environment contains
Bits 3-15 = Reserved bits, must be 0.

"DPATH=c:\sysdir;c:\1ibdir”
A

I

4---------ResultPointer points here after call
to DosScanEnv below.

DosScanEnv("DPATH", fcResultPointer);

As noted above, ResultPointer will point to the first 
character of the value of the environment variable.

The Implied Current Bit controls whether the current directory is 
implicitly on the front of the search path. If the Implied 
Current Bit = 0, DosSearchPath will only search the
directory if it appears in the search path. If the
Current Bit = 1, DosSearchPath will search the current

currcni 
Impl 1ed 
work i ng

directory before it searches the directories in the search path.

Implied Current Bit = 0 and Path = ”.;a;b"

is equivalent to

Implied Cvrent Bit = 1 and Path = "a;b"

The lath Source Bit determines how DosSearchPath interprets the 
PathRef argument. If the Path Source Bit = 0, then PathRef point.*, 
to the actual search path. The search path string may be anywheie 
in the calling process's address space, hence it may be in the 
environment, but does not have to be.

2.0 Functional Characteristics 201 Functional Characteristics 202
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If the Path Source Bit - 1, then PathRef points to the name of an 
environment variable in Lhe process's environment, and that 
environment variable contains the search path.

PathRef points to an ASCIIZ string.

If the Path Source Bit of Control = 0, then PathRef points 
directly to the search path, which may be anywhere in the caller's 
address space.

If the Path Source Bit of Control = 1, then PathRef points to a 
string which is the name of an environment variable which contains 
the search path.

A search path consists of a sequence of paths separated by M;’·. 
it is a single ASCIIZ string. The directories will be searched in 
the order they appear in the path.

Environment variable names are simply strings which match name 
strings in the environment. The ·' = ·* sign is not part of the nime.

+ The Ignore Network Errors Bit controls whether the search will 
< abort if it encounters a network error or will continue the search
* with the next element. This allows one to place network paths in 
4 the PATH variable and be able to find executables in components of 
+ the PATH variable even if Lhe network returns an error, e.g. if a
♦ server is down. If the Ignore Network Errors Bit = 0, 
+ DosSearchPath will abort the search if it encounters an error from 
+ the network. If the Ignore Network Errors Bit = 1, DosSearchPath 
+ will continue on the search if it encounters network errors.

FileName points to the ASCIIZ file name to search for. It may 
contain wild cards. If FileName does contain wild cards, they 
will remain in the result path returned in

ResulLBuffer. This allows applications like cmd.exe to feed the 
output directly to DosFindFirst. If there are no wildcards in 
FileName, the result path returned in ResulLBuffer will be a full 
qualified name, and may be passed directly to DosOpen, or any 
other system call.

ResultBuffer holds the result pathname of the file, if found. If 
FileName is found in one of the directories along the path, its 
full pathname will be returned in ResultBuffer. (With wildcards 
from FileName left in place.) Do not depend on the contents of 
ResultBuffer being meaningful if DosSearchPath doesn't return 
with AX=0.

ResultBufLen is the length of ResultBuffer, in bytes.

Returns: IF ERROR (AX not = 0)

Microsoft Confidential 
OS/2 1.2 IFS Patent Documentation

AX = Error Code:

* ERROR_BUFFER_OVERFLOW - the specified buffer is too shori 
for the returned data.

* ERROR_FILE_NOT_FOUnD - no matching file is found.

* Device-driver/device-manager errors listed *------------- ----------
------ ----------------w on page------ .

Remarks PathRef always points to an ASCIIZ sLring.

example :

Let DPATH be an environment variable in the environment segment ot 

the process.

"DPATH=c:\sysdir;c:\init" /* in the environment */

The following two code fragments are equivalent;

DosScanEnv("DPATH", tPathRef);
DosSearchPath (0, /* Path Source Bit = 0 */

PathRef, "myprog.ini", tResultBuffer, ResultBufLen);

DosSearchPath (2, /* Path Source Bit = 1 */
"DPATH", "myprog.ini", tResultEuffer, ResultBufLen);

Both of them use the search path stored as DPATH in the 
environment segment. In the first case, the application uses 
DosScanEnv to find the variable, in the second case DosSearchPath 
calls DosScanEnv for the application.

DosSearchPath does no consistency checking or formating on Lhe 
names, it simply does a DosFindFirst on a series of names it 
constructs from PathRef and FileName. This means that Lhe 
underlying file system does the name formatting.

] DosQSysInfo must be used by an application to detemine the
1 maximum path length supported by OS/2- The returned value should
) be used to dynamically allocate buffers that are to be used to
] store paths. This will ensure that applications function
] correctly (wrt path lengths) for future versions of OS/2. The
] path length includes the drive specifier (i.e. d:), the leading

] '\' and the trailing NUL.

2.0 Functional Characteristics2.0 Functional Characteristics 203
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2.1.8.6.43 DosSelectDisk - Select Default Drive:

Purpose Selects the drive specified as the default drive for the calling 
process .

Formal Calling Sequence:

EXTRN DosSelectDisk:FAR

PUSH WORD DriveNumber ; Default drive number
CALL DosSelectDisk

Where

DriveNumber contains the default drive number (1=A, 2=B, ... ).

Returns: IF ERROR (AX not = 0)

AX - Error Code:

‘ ERRORINVALID DRIVE - the specified drive in invalid.

162
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2.1.8.6.44 DosSetFHandState - Set File Handle State:

Purpose Set the state of the specified file.

Format Calling Sequence:

EXTRN Dc SetFHandState:FAR

PUSH WORD FileHandle ; File handle
PUSH WORD FileHandleState ; File handle state 
CALL DosSetFHandState

Where

FileHandle is the handx of the file to be set-

FileHandleState is the file handle state and consists of th 
following bit fields. They are the:

* Inheritance flag

* Write-through flag

* Fail-errors flag

* Zero bit field

File Handle State Bits

I 5432109876543210
| OWFCRRRRIOOOROOO

I Inheritance Flag

If I = 0; File handle is inherited by a 
spawned process resulting 
from a DosExecPgm call.

If I = 1; FLe handle is private to the 
current process.

This bit is not inherited by child processes.

W File Write-through

The file is opened as follows:

If W = 0; Writes to the file may be run 
through the DOS buffer cache.

2.0 Functional Characteristics 205 2.0 Functional Characteristics 20b
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f W = 1; Irtrkns te tee Hie may go 
through thn DOS buffer 
otonn but, thn R^ol.nrs 
wil1 bn wrtetnn (a^tu^l fJln 
I/O ooemletel) before a 
synchronous ·»ϋη call rnLtats.
This stain of thn fill defines 
It as a synchronous fill.

NOTE ttat teJs te a manneaory bit .n teat ten tata MUST be 
out to the medium for synchronous write 

npeldtiots. This bit is not inherited by chill processes.

F Fa i L-Errors

Media I/O errors will bn handled as fnlnois:

If F = 0; reported through thn system 
critical handler.

If F = 1; reported directly to thn 
caller via ίη^™ co^e.

This bit is not inherited by child processes. Media I/O 
karnas generated through an loCit Category 8 function, 
a.ways get hJrndtty to tee caBcr v.a
cole. Thn Fail-Errors ftncCionftity applies only to
non-teCtl handlc-bascd type file I/O calls.

Micmsoft ConffdeΓ■nta1.

OS/2 1.2 IFS P^tenL Docummenta kn

tense bJLs are reserve1 anh steute bn set to ten vaLtns 
anttatne by DosQFHHttldsatn .n tense eosslLl ons.

e^tuans: IF ERROR (AX not = 0)

AX = Error Code:

EeROR_TNVAL1D_HANDLE - thn handle is not in use or 1 
attached to a ehysSoa1 device.

ERRORr INVALIDFARAMETER - thn specC find mode cotLtJt:. 
reserved fields non·^)™ or contains an invalid value.

tenting tee wr 11.1*^1^00^ flag dons not aiknc1 any ’rcv.^s wrU^ 
which may have bnnn lone. That lata may remain in Lhn buffers.

ten fJ.li tandln state biLs set by L^s fttotint can bn ^ut^r.nl 
with thn DosOFFHaniSaLn function call.

Named Pipn Cornsdi nations AHows setting of thn 1tner1taton (I) and 
writc-hhoough (W) bits. Note teat setting W to 1 prevents 
iίtn-^tnnl^tl operations on remote pipes.

I C Cacne/Nn-Ctcne

Thn fil* is openne as fotLo^ws:
If C = 0; I/O to thn fill nnnh not bn done

throtgn ten e.sk ik^nr catee.
If C = 1; It is advisable for thn disk driver

to oaonn thn data in IO operations 
on this fill.

This bit is an ADVISORY bit, and is used to advise FSDs 
and device ^.vcrs on whether Jt te worte cacHng tee tete 
or not. This ..iki ten wr ite-tenoυgh bi1, te a
’ertean1!) bit. It te not .teer.Lc1 by chte1 processes.

0 Zero blLs

Ttosn bits must Ibe set te zero.

Any oLlicr values for ^letondlnSLatn arc fovan1.

R Reserved bits

2.0 Funct ional Characteristics 207 2.0 FtncCi■nta1 Chntra0tetetics ?UB
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2.1.8.6.45 Doo^tri.c Jnfo - Set a Fife's fefeimatfec:

Purpose Cpyatfiap icformatioc for a Πΐι.

Format Calling Sequence:

EXTRN DoosceFi ieinox.-FAR

PUSH WORD F Ueiictek ; Fite handle
PUSH WORD Fi ]^ehio^IΛVl1 ; File fefe date type
PUSH® OTHER Fi 1llcfoUui ; File info buf fir
PUSH WORD Fl lefefeBu^.j.zi ; File info buffer siza
CALL iioSc1Fiie1cto

Where

<3*
to

FifeHcc/la is tha fill handle.

Fi1linnoLlVl1 is tha icvil of fi1° information being /eficc/.

set from FileinnoUui icfeve1 Ox00^ Hit 
fo-fewing format:

information is

struct {
unsigned short dr taCuccta:
unsigned short t imeCreate;
unsigned short /ΟιΑ^ΐϋ;
unsigned si^ort t ΡιΑ^ΐϋ;
udsigned short ^tcWri-tc;

unsigned short i imaWrita;

Micmsoft CoondeaCicl.
OS/2 I.2 IFS Patact Docummecttfon

AX = Error Code:

* ERROO_INVALID_LEVEL - the specKled FifefefeLcve1 is no) 
suppyotad.

* A_ROO_INN'SFFICIANT_UUFFA_ - the specified buffer is too 
siiort io contcfe tha stated kvc1 of .cfo-matHon.

* AR_OR_DI_ACT_ACCECC_HANDLA - the handle is opened with tha 
dlrcct-opcc bit set.

* E__OR_INVALID_PA_AMATAR - invalid cm·
spunfe^ fen mry be returned by cn FCD if 16 validates 
tha data and time.

* AR_OR_1NVALID_AA_NLMA - thcrc is an illegal cha radar id 
an EA name. The offError field points to the offending 
FEA.

* ERROOrIAaIL ^INCONSISTENT - the cb 11 ist does cot match tha 
sum of tha lengths of tha FEA structures.

* ER_OR_EA_VALUE_UecUPPO_TABLE - tha FSD detects cn error id 
tha vcfea ^rtion of cn AA. fee offError Hefe ^.cts: to 
tha offending FEA.

E__OR_ACCESS_DENIAD 
write cccess.

tha speccHcd fill is not open foi

Device-^uvcr/device-mcncger errors Hsted 
----------------------- -------------- ·· on J^rge------- .

Level 0x0002 fill information sets a series of EA nammlvclue 
pairs. Oe input, FileinnoBui is an EAOP structure above. 
^GEAAist is ^corete feFEALfet points to a dctc arac where the 
rifovcci FEA Hst .s to be found. offError .s igcored.

Oe oufeut, feGEAAfet fe unctenqfo. ^FEAL^st .s unctenged cs fe 
fea area ^icted io by ^^AAfet. If an error occurrad ter.dg tha 
set, ^fE^or will be the onset of fea FEA where fea error 
occurred. The API return cote win be fee error cote 
corΓlpyond1cg to tha conditloc geneiaticg tha error. If no error 
occurred oHError fe und/ficad.

FifelnfoUu 1s tha stor-cgi crec where tha s^fep gets the fell
^^γρι! ioc .

FiliinooUu^lzi fe fea kc^ of fifelnfoBulf.

Returns: 1F ERROR (AX dot = 0)

* _βρρτ^ fee Doo^iFifelcfe kvc. 0x000I structure .s a ^eHx of thc 
D^<^s^FF1i^;icfo fevcl. 0x0°0l structure.

Doofe^ifelnfe win wort only for Hies o^n^ 1 c a mode 
clk^ws w:itc-^ccccpp.

A zero (0) vcfea fe both fee dcte cnd time coppponc.1 s of a rtdd 
wil1 ccusi fect: Hck to be fefe unctenged. Foi exempt 1f bOli 
'test: write teta' cnd 'Last write feme' cre pρycti1c/ cs zcro 1n 

fea fevel 0x°00I feformction structure, tted bofe cttribuLli O 

fee Me ara 1eft unfeccged. If C.feii 'test write tete' or 'Lcs) 
write time' are spKnnte as con-zero, tted bofe cUributcs of tha 

fill will be set to tha eew values.

fee FAT Hit s^tem supports only fea mo^.icctioc teti cnd i ipc· 
Creation and access /ο^ and times will cot I . ^ιι^ι/.

2 Hi2.0 Functwca1 209 2.0 Fundciocal cisti cs
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2.1.8.6.46 DosSetFileMode Set File Mode: File attributes are defined as follows.

Purpose Change the mode (attribute) of the specified file 0x0001 read only file.

Format Calling Sequence

EXTRN DosSetFileMode:FAR

PUSH® ASCIIZ FileName
PUSH WORD NewAtt ribute
PUSH DWORD 0
CALL DosSetFileMode

File pat’, name
New attribute of file 
Reserved (must be zero)

0x0002 hidden file.

0x0004 system file.

0x0008 volume label

0x0010 subdirectory

0x0020 file archive

165

rthere FileName is the ..oCIIZ file path name.

NewAttribuLe is the file's new attribute.

Returns: IF ERROR (AX not = 0)

AX - Error Code:

* ERRORrPATH_NOT_FOUND - a component of the directory path 
is not present.

* ERROR_FILE_NOT_FOUND - the last component of the file name 
is not present on the media.

* ERROR_FILENAME_EXCED_RANGE - the path specified is 
unacceptable to the FSD managing the volume.

* ERROR_ACCESS_DENIED - the attributes are invalid or the
·» specified file name is a character device or a root
+ directory was specified.

* ERROR_SHARING_BUFFER_EXCEEDED - there is not enough memory 
to hold sharing information.

* ERROR_SHARING_VIOLATION - the file is currently in use by 
another process.

Device-driver/device-manager errors listed "-------------- ----------- -----------
---------------------------« on page-------

Remp *s

-»

+

Attributes 
cannot be 
attributes 
returned . 
error will

for Volume Label (0x0008) or Subdirectory (0x0010) 
set using DosSetFileMode. If the above referenced 
are used to change a file's mode, an error code is

Attributes of root directories cannot be changed and an 
be returned.

All other attributes are reserved.

DosQSysInfo must be used by an application to detemine the 
maximum path length supported by OS/2. The returned value should 
be used to dynamically allocate buffers that are to be used to 
store paths. This will ensure that applications function 
correctly (wrt path lengths) for future versions of OS/2. The 
path lengfh includes the drive specifier (i.e. d:), the leading 
'\' and the trailing NUL.

2.0 Functional Characteristics 211 2.0 Functional Characteristics 2)2
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i

are ^δηοί-η it th- volume....I.fi77 DonSFeFstdfO - SeL File fyst-m ]diO(oatind: 

Pu^ose Set i.trnrmal.ina for a (.]^ι syst.e^o eevit-.

Format CClling Sequence:

ERROR-INVALID-NAME - thet- 
label that are iHegil.

ERROO_INSUUFICIENT_BUFFER - 
short to conL^n th- stat.-1

the tpeniiini buffer is tuo 
l- tel oi information.

ERROR-LABELTOO-LONG - th- vclume fab-1 -Ece-ted th- tilv 
systems name capτtitt.EXTRN DosSe-FsInfo:FAR

PUSH WORD DriveNumber ; Drive: number
PUSH WORD FSItinL-vel ; FFe system dela
PUSH® OTHER FSIafoBpr ; E’ i Fe ssstno into buffet
PUSH WORD FSlnfoBufSiz- ; FUe sysyno into huHi- size
CALL DostenFstafn

Denice-dtiv-rldeili-e-mtttn-t -^π listed "-------------
----------- -------------- ----------- · on pagg------- .

Remarks

Where Dr iveape^ct 
... ) and
drive. A 
ASSCIZ path

is the logical drive number 
r-Ttnsndtt the FSD for the 

value oi 'OxFFFF' notes that 
name oi the FSD.

(0-de-ft 3, 1=A,2-B, 
media currently it 

FSlnioBui contains

3=C,
that

the

TraiHr^ blanks suppn-d at volume 1tb-1 teUnkfon tie- are not 
(^γη-1 by dosQFfL· fo.

166

FS^ioLeve1 .s the 1-ve1 of Hie .tformaGot to set.

Level 0e0001 is reserved.

Level 0e0002 informatfon .s eefit-e .t the fonowia^ foreat:

struct {
untindne chat cbVooLabel; 
uns^ne1 char tzVonLabel I ];

cbVolLtbel 1-agth of volume label

szVoiLtlbel ascHz volume Hbel.

FSI^oBui is where th- system gets the new fak system

itfnfmatint.

FSlnfoBufSize .s the 1-agth of FSlnfoBufo

Returns: IF ERROR (AX not = 0)

AX = Hrtot Code:

* ERROO___NVALID_LEVEL - the tpτniii-d FSlnfoteve 1 .s not 
supported .

* ERROR-INNVAID^DRIVE - the tpτ-tΠ-e drive is invalid.

* ERROR CANNOT MAKE - cannot ct-at- volume label

2.0 Funnt-iona1 ChhlrtCalrttict 213 2.0 Functional ChτlrtCae(ttict 00112 23
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2.1.8.6.48 DosSetMaxFH - Set Maximum File Handles:

Purpose This function call defines the maximum number of file handles for 
the current process.

Format Calling Sequence:

EXTRN DosSetMaxFH:FAR

PUSH WORD NumberHandles ; Number of file handles 
CALL DosSetMaxFH

Where

NumberHandles is the total number of file handles to be

Returns: IF ERROR (AX not - 0)

Rema rks

provided .

AX = Error Code:

* ERRORNOT ENOUGH_MEMORY - unable to al locate storage for 
new file handle table.

* ERROR_INVALID_PARAMETER - the requested number of file 
handles is > 32768 or the requested number is smaller than 
the currently allocated set.

All currently open file handles are preserved.

Microsoft Confidential 
OS/2 1.2 IFS Patent Documentation

2.1.8.6.49 DosSetPathlnfo - Set a File's or Directory's Information:

Purpose Specifies information for a file or a directory.

Format Calling Sequence:

EXTRN DosSetPathlnfo:FAR

PUSH® ASCIIZ PathName ; File/dir full name
PUSH WORD PathlnfoLevel ; Info data type
PUSH® OTHER PathlnfoBuf ; Info buffer
PUSH WORD Path In foBu fS ize ; Info buffer size
PUSH WORD PathlnfoFlags ; Flags
PUSH DWORD 0 ; Reserved (must be zero)
CALL DosSetPathlnfo

I Where 
I

I

PathName is the ASCIIZ full path name of the file or subdirectory. 
This name may not contain meta characters.

PathlnfoLevel is the level of file/directory information being 
def ined.

Level 0x0001 file information is in the following format:

struct (
unsigned short 
unsigned short 
unsigned short 
unsigned short 
unsigned short 
unsigned short

);

dateCreate; 
t imeCreate; 
dateAccess; 
t imeAccess; 
dateWrite; 
timeWrite;

I

I
I

I
I
I

Level 0x0002 file information sets a series of EA name/value
I pairs. On input, PathlnfoBuf is an EAOP structure above.
I fpGEAList is ignored. fpFEAList points to a data area where the

relevant FEA list is to be found. offError is ignored.

* On output, fpGEAList is unchanged. fpFEAList is unchanged as Is
• the area pointed to by fpFEAList. If an error occurred during the

set, offError will be the offset of the FEA where the error 
occured. The API return code will be \he error code corresponding 
to the condition generating the error. If no error occurred, 
offError is undefined.

I PathlnfoBuf is the storage area where the system gets the file
information .

I PathlnfoBufSize is the length of PathlnfoBuf.

2.0 Functional Characteristics 215 2.0 Functional Characteristics 21b
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4

4

^^ΐκη':

^^Inta^a^ contak ^tarma^on os Mw ah. Set 'peration i' t' 
be ρetfot^m^e. CuurenCly, only one (ϊ. i' eefi.nnd. If PatDlsfnIlags 
== 0χ0010, ahnn kMcatns ^a. ahn ^formation being set must
be written out .o di'k before to th. ^plication. This
guarantnes Mat. ^e EA' tavn benn written to di'k. All ot^r bias 
are reserved and must be zero.

IF ERROR (AX not = 0)

AX - Error Code:

* χeeOR_lDVALiD_LχvXL - ahn spentt^ PathlMoLnvel i' not 
supported .

* ERROR_I D^VALl D_P ARAMETER - invalid .^η'/«π.η' arn
speci find .
Thi' may be reaursnel by sn FSD if it validates thn datn 

and aimn.

Microsoft Co^ideecial.

°>/2 1.2 I^F^S Patent DocuumetoMon

Ldc file arc .eft unManged. If ciMcr 'Last wrkc «atc' or 'Lasa 
write time' are speeding as ηοη-Ση^ ahen both atEibutcs of ah. 
file wt1 be set to ahe sew values.

The writn-rhnougD (1. is ^tMnf o^a^ 'houle be usee only In 
cases where it is necessary, for data integrity ρκρΰ'β', to write 
ahn ea' Ol" to di'k a.mm^aael^ 1ι'.^€^π« of tacDine a^m and 
writing ahem out later. Setting ahn writn-rhcougD bit all ahn Lime 
may degrade ahe performance.

ERRORFILENAME-EXCED-RADGE - ahe path 'ρεηΐΜ 
unacceplabln to ahn FSD ^ncging ahe volume.

is

168

XeROOeINCUFII1hIENT_BUIIXe - the specc fied buffer is too 
s^rt to contain ahe '.π.ι« .evcl of ^formation.

XeeOR_INVALID_EA_NJMX - thnrn is an illegal character is 
sn EA name. The ottEror fieie poist' to ahe nffesding 

FEA.

XeeORREXA_ICT_INhONCΙSΤΕΝΤ - the cbList does not the
sum of ^e 1engahs of ahn FEA structures.

Xeeoe_XA_VAL,UX_UNCUPPOeTABLX - ahe FSD detect' an error is 
ahn va.un ^raion of _ an EA. The OffXttnt fi^e1^d ^int' to 
ahn offending FEA.

XeeOR_SHHAeNG_VIOLAT10N - ahn associated file or dirnctnty 
is being 3ϋη''β«.

iinίce-dtivnrdnvvin--rπasagnt η^'^' listed 
----------- ---------------'· on pa^e .

<· e^ί^ert^s: ionssLapahIsfo retires tnad/enny wwrt_n 'ha^sg access for tH 
4 ane wil1 fai1 if some ^cces' ho1ds co^Hc.. cng

J- 'haring tierae to the file or directory.

A zero (0) value is ’ ahn datn ane time ^ι^ριπιοί' of s fie1d
wil1 cause t^t fie.' oe 1eft unctanged. For example, if bo^
'Last write datn' π1 χ.π:Ί. wriM tmn' are spectt^ as zero in
the Level 0x0001 ^ffo^^'η structure, atan aMributcs of

2-0 I^r^t^tinn^l hlrπtaiaet'tice 217 2.0 Funntional ^π^.π'^' 21U
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2.1.8.6.50 DosSctVerify - Set/Reset Verify Switch: + 2.1.8.6.51 DosShutdown - Shutdown File Systems for Power Off:

Purpose Sets the verify switch.

Format Calling Sequence:

EXTRN DosSetVerify:FAR

PUSH WORD VerifySetting ; New value of verify switch 
CALL DosSetVerify

Where

+ Purpose 
4

+ Format

4

4

4

Locks out changes to all file systems. Forces system buffers to 
disk in preparation for system power off.

Calling Sequence:

EXTRN DosShutdown:FAR

PUSH DWORD Reserved ; Reserved Zero 
CALL DosShutdown

Ver. netting fo Lhe new state of Verify Mode for the requesting 
process

• If value = 0 is specified, Verify Mode is deactivated

* If value = 1 is specified, Verify Mode is activated

Returns: IF ERROR (AX not = 0)

+ Where

+ Returns:

4

4

Reserved is a dword whose value must be zero.

IF ERROR (AX not - 0)

AX = Error Code:

* ERROR—IN—PROGRESS - a shutdown i« already in progress.

AX = Error Code:

* ERROR INVALID VERIFY SWITCH

4 * ERROR_CANNOT—SHUTDOWN - the system was unable to shutdown
4 one or more file systems.

4 * ERROR INVALID PARMS - the reserved word was non-zero.

Remarks When verify is on, device drivers are requested to perform a 
verify-after write operation each time they do a file write to 4 
assure proper data recording on the disk. 4

Remarks This function may take several minutes to complete depending on 
the amount of data buffered.

4 APIs that change file system data called while the system is 
4 shutdown will either return the error ERROR_SYSTEM—SHUTDOWN oi 
4 block permanently.

4 It should be noted that it will not be possible to increase memory 
4 overcommit once the DosShutdown has been called. This means that 
4 in low memory situations some functions may fail due to a lack of 
4 memory. This is of particular importance to the process calling 
4 DosShutdown. All memory that the calling process will ever need 
4 should be allocated before calling DosShutdown. This includes 
4 implict memory allocation that may be done on behalf of the cal lei 
4 by system functions.

4 When this api returns successfully, it is safe to power the system 
+ off or to reboot it.

2.0 Functional Characteristics 219 2.0 Functional Characteristics 2?h
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2.1.8.6.52 DosWriti - Synchronous Write to a File:

^pose htansfirs thi spedH^ nur^er nf bytes frop a toHnt to lhe
Hie, synchronous iy with tispict to thi riquest0-g

process*s neecuf0o-.

Format Calling Sequence:

EXTRN DosWrileFAR

PUSH WORD HleHatdln ; File handle
push® other BuRe^tea ; ^dress of user lbiffnr
PUSH WORD BufferLing-h ; BuHit length
PUSH® WORD ^ansWcrt-nn ; Bytes written
CALL losWrrte

Ntmid pipe ContsderaLin-s WHles bytes or messa^s ao a, ^pn. Each wrr -n 

to a message pipe writes a m^i^:^tge whose size is lhe le-gih of ahe 
write; DosWrrte autcmaaicgrly encodes message le-gths 0- the pipi, 
so ιρρΒϋ..όοϋ reed -ot encode this i-fnrpatin- it the buffer 
being writtnn-

WriTes ot ^ock.-g mode always write rH riquisled byles befotn 

rnttt-1tg- It nonblock0tg mode, writes rntut- nlthnt with all 
bytes wrrttnn or none witt^nt; the latter will occur 1- certain 
gaFlF where the losWr.te would have Lo block it order to goppteLl 
the revest (n.g., no room .- toftor or toftot curri-t^
being wrrttnn by another cllent).

An attempt io write to a plpi whose other end has ^nn closed will 
tniurt with ERROR BBROEE PPPE.

170 X

Where Uli^Hatdln is the 2-bytn fill handle obtained from DosSpe^

BuHi^ria .s κΒηϋ nf thn ou^ut toffer.

BuBiBn^G .s thi nuirtbir of ^tns to bn wi.ttnt-

UytlFWrittl- is where ihn system retur-s thn nurpier bytes
written .

r-s: IF ERROR (AX not = 0)

AX - Error Code:

*

*

*

ERR0R_INVAL1DrHANDLE - thn ht-dln is not it use or is 
attached io a devicn.

ERROO_LOCK_VIOLATION - thn tigio- of thn fill 0s puritll^y 
or cnmpteeely locked by another process. 

ERROR_ACCEES_DENIED - ihn Hli .s opened as retd-only.

IInice-dr1vnrddevile-ma-agnr ιι^^ lis-ind o------------------------
----------- ----------------------------- ·. on page------- .

I

Rnm^rks

Upon ηϋιτη froe ids fftct1ot, ^^Ηπί-ηη .s thi nupbir of 

bytes actually wiit^nt.

A BuffnrLnneih vake nf zero .s not constoerto an ^mr. If thn 

case when thn vaton of UufferLlngti 1 ze^ the ^^βρ t^ato 

thn request as a nuB npelar1nt-

2.0 Iuntiin-a1 Ο^ηιϋιί Ft1gF 221 2.0 Iυncgintal Chhrrtca ηίϋίϋ 00116 ?
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2.1.8.6.53 DosWriteAsync ,- Asynchronous Write to a File:

Purpose Transfers the specified number of bytes to a handle from a buffer 
location, asynchronously with respect to the requesting process's 
execution .

Format Calling Sequence:

Where

171
EXTRN DosWriIeAsync: FAR

PUSH WORD FileHandle ; File handle
PUSH® DWORD RamSemaphore ; Address of Ram semaphore
PUSH® WORD RelurnCode ; Address of I/O error RC
PUSH® OTHER BufferArea ; Address of user buffer
PUSH WORD BufferLength ; Buffer length
PUSH® WORD BytesWritten ; Bytes written
CALL DosWriteAsync

FileHandle is the 2-byte file handle obtained from DosOpen.

RamSemaphore is used by the system to post operation complete to 
the caller.

ReturnCode is where the system returns the I/O operation return 
code .

BufferArea is address of the output buffer.

BufferLength is the number of bytes to be written.

BytesWritten is where the system returns the number of bytes 
written .

Upon return from this function, BytesWritten is the number of 
bytes actually written.

A BufferLength value of zero is not considered an error. In the 
case when the value of BufferLength is zero, the system treats 
the request as a null operation.

RamSemaphore must be set by the application before the 
DosWriteAsync call is made. The application issues the following 
sequence :

* DosSemSet

* DosWriteAsync

* DosSemWai t

Named Pipe Considerations Writes bytes or messages to a pipe. Each wrilt· 
to a message pipe writes a message whose size is the length of the 

write; DosWrite automatically encodes message lengths in the pipe, 
so applications need not encode this information in the buffet 
being written.

Writes in blocking mode always write all requested bytes before 
returning. In nonblocking mode, writes return either with all 
bytes written or none written; the latter will occur in certain 
cases where the DosWrite would have to block in order to complete 
the request (e.g., no room in pipe buffer or buffer currently 
being written by another client).

An attempt to write to a pipe whose other end has been closed will 
return with ERROR BROKEN PIPE.

AX = 0 ReturnCode

Error Codes:

Error code if error

ERROR_INVAL1D_HANDLE - the handle is not in use or is 
attached to a physical device.

ERROR_LOCK_VIOLAT1ON - the region of the file is partially 
or completely locked by another process.

ERROR ACCESSDENIED - the file is opened as read-only.

2.1.8.7 FSD System Interfaces

2.1.8.8 Overview of Installable File System Driver Dispatch

Remarks

Device-driver/device-manager errors listed 
----------------------------------------- " on page------- . Notes :

Installable file system entry points are called by the kernel as a result of 
action taken through the published standard file I/O application programming

2.0 Functional Characteristics 223 2.0 Functional Characteristics 224
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^terrace thn 1.2 verskn of shn OS/2 Ophratieg System anl
Funncion1 eprriiictaion .

Uti Ht ns

file win de ^'ί^ΐη. as OS/2 dynamic lir- nkraty
modoks. UnHkn dnvicn .rivers, thny may kcludn any of segments,
aLl of which win remain after k ι.ΙιΠζιΗοπ the FSD ^self takes
some action So free ahem.

^cto^c^fa lonridernttl 

OS/2 1.2 IFS Patent Docuimensaion

The fnliowini 1efϊfiLioet atn used in the file system service routine· 
1π shn foHowi^ section for Shn me s^tem .n^ndent an0 fie

system independent parameter area'.

E1'- mdia an0 Ble system layout are .esedbe. by thn fonowing 'truca^1'. 
The lata which are provided So thn file system may 0qhen0 on Shn level oJ 

cn driver attached So Shn dlock

An FSD wiil 
oecltrttine'.

export FS π^πι' to 
Each FS rnt^ win dr

the kerne1 ufing 

cal It. 1i rrctly.
'.ιπ.ι«Ο ^bUc 

The ke rnel win
manage thn assooiaLiof between 1π.ι«πι1 lata ftructutt' and FSDs.

When a file system 'ervke i' require0, OS/2 wHl assemble an argument Hst, 
an0 caU thn γ^«^p«.ate FS entry for ahn FSD. If a bad-lev11 FSD
i' ^a.n1, .hn Icernt1 win assure that aU arguments ^"η. ιπ. aLl 
ηπα^η' haffeO atn understood dy She FSD.

^gram ^SerfaGe' that ate unsuppoote. by an FSD, must receive 
ERRORUNSUPPOOREDFUNCTION from thn FSD.

I A^r«ttie tnttiftt, i.e., FS_PRGADSSNAME, may provide no processing, because

*

*

filr system support provide. dy thn <
.evict. These ate rnlnvtdt

/* file sysar^m independent - volume pa
'truca vpfsi (

unsigned long vpi vil; /*
μ^μΟ long vpi_hDEV; /*
unsigned short v^i_h^;izn; /*
unsigned long vpi anatnc; /*
ΜΊ^ηΟ short vpi Sr-snc; /*
unsigned short vpi nheal; 1«
char vpi text(12 J; /*

) ; / * vpfsl *

32 iiS volume ID */ 
handle So device itlvnt 
s^i^tot size in bytes */ 
Sota1 number of sectors 
sectors / */
nurCjer of heals */

* a'diz volume name */

1) no htncn'sieg is nenlnl, or 2) htncns'ing ions not 
routine' should no error, not ERROR NOT_SUPPORTED.

make sense. The * /* file system dependent - volume htramf */
* struct vpI'I {
* char
* J; /* vpfsd */

vp.-workI36}; /* work area */

172 SJ<- .1.8.9 Data StrucSutn'

Ls cme! ione1 ^nvimsly^ OS/2 data win nee0 to be nxpn.n1 to
i^lii.n a h^JLdtnt te ahn Ble fyfSem ddvtt. ^n affecte. 'tructert'
include she CDS (curtm. 0itecaoty struct!re), She SFT (system fUe Sa^n 
entry), .he VPB (volume dloc-), an1 Shn me snatch structures.
In addition, .hnte fsrucaurt' ππ. to dclu.n areas which ate .eHne1 So be 
file syftem sppdfic.

The fne sys.e^m service routine' wi 1 gennerl^ de ^sse1 ^inSett to .wo 
parameter areas in addition to tntd-ofly parameters which will be tprtific 
to each ca’1 . The FSD dons not nnnl to verify these rθifttrt. The Swo 
parameter s.nas will contain file system independent lata which are 
mainLaifnd jointly dy ahn OS/2 anl Shn file system .river and an area of 
fne spSnm onpnndent .ata which win de unusn1 dy OS/2 an1 which may be
use1 ιπ any way She fne system °rlvnt wistes. The fne system .nver i'
gennetHy ^rmittn0 to use thn fne system oqpedoedt ^formation ln any way 
is sees fit; it may contaw al1 Shn ^formation μ^ι0 to .esrrke She
current state of thn file or 0lrtcanty, or it may contain a 'handle' which 
will .irtca So other ateut she me maktakn1 wiahw the
FSD. Any handles must be GDT 'elector' as any SFT, CDS, or VPB may be senn 
by more than one htncesf.

Per-Oi'k current 0ittcanti.tt are .escribed by 
These structures can only de mooifinl by Shn

* Fi-CHOIR operations.

2.0 Funecinnal kaatateti sUcs

She fnliowifg structurt'. 
FSD during Fe_A»EELAH anl

/* file system Independent 
struct cdf'i (

current .its */

* unsigned short ndihVPB; /* VPB handln for af'ociatnd device
* unsigned 'hors ndi_nn1; /* offset So root path */
* char n.i flag'; /* fs inOepenlena flags */
* char ndi_curdir|MLX) ;; / * SnxS current 01rncanty */
* ); /* cdf'i */

* /* Hie sys.em .n^ndent - current dirs */
* struct clfsl (
* char cdd-iworiei; /* work area e/
* J; /* cOfO */

/

* Open flles are .esedbn. by tata kUiaBne1 a. Ble o^n Ske an1 di.scar0t0

* as shn .ke of las. close of al1 Hie handles which had tern associate1 wi.li
* .ha. o^n instancr of .hL die. *rhern may br muki^n o^n me referente'
* so shn sa^ me a. any one s imn.

225 2.0 F^r^<^i,ind^l lhattaiaeistics 226

00118



Microsoft CooHdenHal
OS/2 8.2 IFS Patn-t. Docurme—raion

Microsoft Contfdsntiαl
OS/2 8.2 IFS Patent Docunpe—rlion

FSDs irn require1 to support sirncr access ojae-s. 
it set: i- ahn s^j^:^i.sf1 mode HmM.

Ttasn are widai1 by a

* /* fill system 1-lepenlent - file
* struct sHi (
I unsigned long sfi^ole;
* u—slg—id short sH-hX/PB;
* nts^ne1 short s f i_ci ipn;
* u—s igned short sf ’.^cCHm;
* unsigned short sfiiiatiPn;
* u—signnl short sfiailatn; 

n-sig-ed short sH-Palme; 
Μ^-η1 Short s f 1_mdattn; 
uts^-m1 long sf ί^^ζη; 
unsignnd long sfi._po^ir iot;

ahn fnlnowitg pay bn of use 1-

i-st^a^nce */

/·
ft
ft

ft
a

);

unsigned short sfi_UID; /* 
unsigned shor^ sfi_PID; /* 
unsigned short sfi_PDB; /· 
unsigned short sfi_seifs!—;/* 
unsigned char sfi __ tstamp; /* 
unsigned short sfi __typm; /* 
/« sffsl */

/* access/siH^ modi 
/* volume itfo. */ 

file cmtio- rime */ 
film crnlltint latn */ 
film access time */
Him access ite Λ/ 
file PoiHcatiot time */ 
film pooilfcation latn */ 
size of film */
/* rud/writi poGter */ . 
sharing chicks */ 
user ID of i —tial opener */ 
pmc .ts ID of 8881 opener w/
PDE (it 3.x box) of initial opener */ 
system film tuPier of film i-saadcm */ 
aimn stamps flags */ 
type of object opiniS */

*/

* /Λ Him system 1ndipe—Gnt - film s^arch ^rappters */
* stnc. 881 (
* unsigned short fsi hvpb; /e volume GG. w/

* }; /* isisl */

* /* fin systep 1npn—dent - Him surG prammGrs *
* struct isisl {
I char fsd_work[24}; /w work area *
* ); /* isisl */

Existing film systems that conform 
Ittmrfacn (Sta-darl Al) lescri.iel

to thn ^a—ir1 A^ncatlot 
i- rhis section, pay not -ecesssarly

173 • * (Λ * Him systep ^pendent - Him Gsta-ci */ 
jinC sffsl {

cbar sfd_work(β°1; /* work area */
); /* fffs1 */

support il the described 1-fn'rmatint kept ot a Him isis. Whe— suG 1 s 
thn case, film system drivers are required to rmtur- to the application i
tuH (zero) vl1ne for the unsupported parameter (whit the unsupported lats
are a subset of the data retur—nl by the API) or to returt
ERROR_NOT_SUPPORTED (whit il of ahn data riLur-ed by ahe AP is
utsυnaanrinl.

I 2.8.8.9.8 Timm Stamping:

I A.1 apm stapps ot Hies are sramp a—1 propagated to other SFT when Ge Him 
I is closed or comPitml (flushed) . If a film is opitml at timm 8, written ai

aimn 2, a—1 iose1 at ipe 3, rhe last write time win become imm β.

The Program Data 
shar8g for β.Χ

Block or program header, PDB 8Π_ρ11) , is the mir of 
Box processes. For protect mode processes, t—n unit of 

shar8g 8 Ge ^cess ID, PID (sf1_pid) . FSDs should usm the cmPInatGn 
<PDB, PID, UID> as itllcaritg a 18i1tci process.

I Thm GHow1^ Gta fLrlctnrnf arm ti 
I search records.

Him sysaep G^n-dm-t a—1 dnpendent

I SυlilΓecCor1ms only have creation time stamps.

I The sfitstamp fiill contains six Ga^ :

I ST_SCREAT EQU ; stamp cmtiot tipi
8 ST PCREAT EQU 2 ; propagate cmtio- time
I ST_SWRITE EQU · ; sta^mp last write tPn
8 ST PWRITE EQU 8 ; propagate last write time
8 ST SREAD EQU 86 ; sta^mp last read time
I ST PREAD EQU β2 ; propagate last read tipi

I Gesm flags arm cleareS whe— at SFT 8 create1, a—1 so^ of Gem may
I maeun^lt.1y be set by a Him sysrem wooker- Thmy arm examine1 whe— ahe fili*
I 8 cGsn1 or flushiS. For maG rime stam^ Germ arm ahrmm ipant-gful 
8 actions:

I ST Sxxx ST Pxxx actio-

2.0 FunnClo-al Ο^ιπ^ι8tics 227

clear
set
clear

clear
set
set

don't do a—ythi-g

stamp a—1 propa<^zati (to oGir SFT a—1 s8k) 
don't stamp, but propagate existing value
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2.1.8.10 FSD calling conventions and requirements
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| The set of error codes which are defined by each FSD are OxEFOO - OxFEFF.

Calling conventions between FS router, FSD, and FS helpers are:

* Arguments will be pushed In left-to-right order onto the stack.

* The callee is responsible for cleaning up the stack.

* Registers DS, SI, DI, BP, SS, SP are preserved.

* Return conditions appear in AX with the convention that AX == 0
indicates successful completion. AX ! = 0 indicates an error with the 
value of AX being the error code.

2.1.8.11.1 FS service routine command names:

The following table summarizes the commands associated with each FS entry 
point, and lists the names the FSD must use to export them. Note that names 
must be in all upper case as required by OS/2 naming convention.

174

Interrupts must ALWAYS be enabled and the direction flag should be presumed 
to be undefined; calls to the FS helpers will change the direction flag at 
will.

In OS/2, file system drivers will always be called in kernel protect mode. 
This has the advantage of allowing the FSD to execute code without having to 
account for preemption; no preemption occurs when in kernel mode. While 
this greatly simplifies FSD structure, it forces the FSD to yield the CPU 
when executing long segments of code. In particular, an FSD must not hold 
the CPU for more than 2 milliseconds at a stretch. The FSD helper FSHYIELD 
is provided so that FSDs may relinquish the CPU.

The file system drivers cannot have any interrupt time activations. Since 
they occupy high, movable, and swappable memory, there is no guarantee upon 
addressability of the memory at interrupt time.

Each FS service routine may block.

* 2.1.8.11 Error codes

* The FSD should use existing error codes when possible. New error codes must
* be in the range reserved for FSDs. The FSFSCTL interface must support
* returning information about new error codes.

| The set of error codes for errors general to all FSDs is OxEEOO - OxEEFF. 
| The following errors have been defined:

| * ERROR_VOLUME_NOT_MOUNTED = OxEEOO - The FSD did not recognize the 
| volume.
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175
FS entry point OS/? API supported

FS ATTACH DOSQFSATTACH, DOSFSATTACH
FS_CHDIR DOSCHDIR, DOSQCURDIR
FS_CHGFILEPTR DOSCHGFILEPTR
FSCLOSE DOSCLOSE
FS_COMMIT DOSBUFRESET, DOSCLOSE
FS COPY DOSCOPY
fsJlelete DOSDELETE
FS_EXIT DOSEXJT
FS_F1LEATTR1BUTE DOSQFI LEi-iODE, DOSSETFILEMODE
FS_FILEINFO DOSQFILEINFO, DOSSETFILEINFO
FS FILEIO DOSF1LEIO, DOSF1LELOCKS
FS_FINDCLOSE DOSFINDCLOSE
FS_FINDFIRST DOSF1NDFIRST
FS_F1NDFROMNAME —
FS_F1NDNEXT DOSFINDNEXT
FS_FINDNOTIFYCLOSE DOSFINDNOTIFYCLOSE
FS_F1NDNOTIFYF1RST DOSFINDNOTIFYFIRST
FS_FINDNOTIFYNEXT DOSFINDNOTIFYNEXT
FSFLUSHBUF DOSBUFRESET
FS_FSCTL DOSFSCTL
FS FSINFO DOSQFSINFO, DOSSETFSINFO
FS_INIT —

FS_IOCTL DOSDEVIOCTL
FS_MKD1R DOSMKDIR
FS_MOVE DOSMOVE
FS_MOUNT —
FS_NEWSIZE DOSNEWSIZE
FS_NMPIPE
FS_OPENCREATE DOSOPEN
FS_PATHINFO DOSQPATH1NFO, DOSSETPATHINFO
FS^PROCESSNAME —
FS_READ DOSIREAD
FSRMDIR DOSRMD1R
FS_SETSWAP —
FS SHUTDOWN DOSSHUTDOWN
FSJrfRITE DOSIWRITE
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* File pathnames

* Current disk/directory information

* Open file information

* Application data buffers

* Descriptions of file extended attributes

* Other parameters specific to an individual call

4 Most of the FS entry points have a level parameter for specifying the level 
+ of information they are provided or have to supply. FSDs must provide foi 
4 additional levels which may be added in future »jrsions of OS/2.

File system drivers which support hierarchical directory structures must use 
'V and '/' as path name component separators. File system drivers which do 

not support hierarchical directory structures must reject as illegal any use 
of '\' or '/' in path names. The file names and * .. * are reserved for
use in hierarchical directory structures for the current directory and the 
parent of the current directory respectively.

Unless otherwise specified in the descriptions below, data buffers may be 
accessed without concern for the accessibility of the data. In other words, 
OS/2 will either check buffers for accessibility and lock them, or transfer 
them into locally accessible data areas.

* Simple parameters will be verified by the IFS router b >re the FS service
* routine is called.

The following OS/2 file system A°I routit.es are implemented entirely in OS/2 
and do not need any services from the FSD: DOSDUPHANDLE, DOSQCURDISK, 
DOSQFHANDSTATE, DOSQHANDTYPE, DOSQVERIFY, DOSSCANENV, DOSSEARCHPATH, 
DOSSELECTDISK, DOSSETFHANDSTATE, DOSSETMAXFH, and DOSSETVERIFY.

2.1.8.11.2 FS Entry Point Descriptions:

Each FS entry point has a distinct n-.rameter list composed of those 
parameters needed by that particular ent... Parameters include:

L
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2.1.8.11.3 FS_ATTACH - Attach o— D^tach An FSD To A Dr.vn or Device: 

^^ose MtU^ or 'eu^ a remote 'r.vn or pseudo-device .ο an FSD.

I Remote Drive:

1η so thn FSD has to ihis ^ruc.u-1 v.a the usd

of FSH_Ge1VolParms. This ηπι^αη win tave its 
contents as the FSD had ldfi tliem. When 'e^cM^ or
query1ng a 'nv1 iMs t^r^l.tits thn 'ata as
thn FSD left them.

.t. fai etsca1 ACH (Ga^ pvpfc', eldis', ePtrm, eLdn)
unsgnied short Ugg;

cliar far * pDev;
«.tuiict vpsdd a-r * evefsd;
stuuct cdsdd a-r * pi'isd; 
chat art * pParm;
unsigned short aar * pid±n;

Pseudo-device:

ini far pascal FS_ATTACH (flag, pDiv, eNIf! pDDnItio, ePtim, eLdn 
short fla;; '
* pDev;
(OL ) ρ^Π;
-ong far * ^nv^fo;
* pPamm;
short far * pLen;

unsigned 
char far 
null pir 
unsignecl 
ctar far 

unsigned

^d^'/^evlnfo po inter to structure of Hte^ys^m deeetdett 
working directory information fnr 'Gvis. When 
^.ι^ιγ^ a drive, this structure μγ^Ιμ no data and 
is ι^^^ΙΙι^Ιι fnr thn FSD to stori .^formaHon nii'id ».< 
manage the worki.ng 'irncinry. Al1 su^equent FSD calL· 
(g^i^f^rate' by API cans ihai reference ihis 'r.vn) are 
etccdd a pointer to this structure with contents lift as 
thn FSD lift them. When detaching or querying a drive, 
iMs structure contafes thn 'ata as the FSD lifi ttam. 
For character devices, pDenvnfo points to a DWORD. When 
a device is ιΠη^ι', the DWPRD contains no data, and 
can be used by thn FSD to store a reference to identify 
thn d^’^lce laier on during FS_OppenCrete, when it is 
paccdd .n to thn FSD. When 'etacM^ or query1^ ihn 
'evice, iMs DWPRD conta.ns thn 'ata as thn FSD lift 
them.

176 ΣIhere

flag in'kains tittth vs 'etac1

flag == 0 requests at attach
called to attach a cpeltiile 
device .

The FSD 
drlvn or

I

I
I

is being I 
character

flag == 1 requests a detach.

ePtrm td'rdcc of teplittiion ptram^tdr ιπι. Addressing of
this 'ata aria has not beet vaHdain' by the kernel (See 
FSH_PROBEBUU) . When at .s re^este' this wi..
point .ο thn AP-speiH1-' user 'ata Uod Ha. c-ninns 
.nfermat.on rn^r'1^ thn amc1 operated (n.g-
[3150ι/οο-ι) . Rcr a query the ternel win fiLl .n par. 
Of the bufflr, adjust thn p^C-fttir, and call the FSD to 
fi11 .n thn rest.. (Sid structure return-' by
DossSstotac1, ^arm win point .n tbFSADDtt, the FSD 

dYOul' fi1L. in ^FSAData at' r^^ODae.) ^arm must be 
veliiili, even it thn query case.

flae == 2 rnquests thn FSD to fi11 11 Μ» sfpeHie' 
buffer with attachment .^-mios.

pDev ^intnr .n the ascii?, inxi of ei^er thn 'Hve
(drive-l.eiiir feHown' by a co.-)) or .n thn ctaractnr 
'evicn (must be \DEV\'evice) thai .s deing

tiLlchne/eiiached/qufι1η'. The FSD does not need to 
• .erfy this eo1ttir·

pvpfsd/eINf 1 ^intnr .n structure of H^^^lem ddein^^ι^t volume 
param^eer .n^rmaaiot. When an attι^/'ι.ιcMqunry of a 
character 'nvice .s revested ihis ^intnr .s rnui. 
When ai.^c^hi^t^g a 'nvn, ihis Ctifcturi c-ninns no 'ata 

and .s avai.^ln fnr thn FSD to store .nformation tdd'dd 
to manage the remote 'r.vn. A1 su^equent FSD mIL· 
havi .n the hVPB .n one of the structuris
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pLen pointer to length of the tepl1ctton eartmiter ιπι. Fuj
I iUicI ihis ^inis to the fen^ of thn teplittton 'ι.1
I buffnr. For que^ i^s is thn fen^ of th- remalnwg
I ^ace .n the apphc! Inn 'ata brffer. Upon niUng 1n

thn biffed thn FSD win sit ihis to the 1ength nf Lhe

'ata rLurnH. If the 'ata returne' 1 s 1ongnr Lhan the 

'ata bjHnr fen^h the FSD tooul' set vi.!.^ to bd

Lhn eength of Lhn 'ata .tat query coul' rLurn. In ihis

ttcn, the FSD dhoul' i.so rLur^n ERRPR _BUFFER_PVERFLPW.
Th- FSD do^ not need tn verify i^s pointnr.

ReMarks Local FSDs win never get calle' with Ltemjats .n attn1 or
drives or queries about drivis.

| For remote FSDs calfe' .n do a 'etacl the bern^^l does not do aty

| check1ng .o see f ttare arn any o^n references on the 'rivn

2.0 Funntiinnal ChhtracLlicticc 234
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I (e.g. open or search references). It is entirely up to the FSD to
| decide whether it should allow the detach operation or not.
| Needless to say, this is not the normal thing to do.
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2.1.8.11.4 FSCHDIR - Change/Verify Directory Path:

Purpose Change or verify the directory path for the requesting process

int far pascal FS_CMDIR (flag, pcdfsi, pcdfsd, pDir, 
iCurDirEnd)

unsigned short flag;
struct cdfsi far * pcdfsi;
struct cdfsd far * pcdfsd;
char far * pDir;
unsigned short iCurDirEnd;

177

Where

flag indicates what action is to be taken on the directory.

flag == 0 indicates that an explicit
directory-change request has been made.

f/.ag == 1 indicates that the working directory need 
to be verified.

flag == 2 indicates that this reference to a
directory is being freed.

The flag passed to the FSD will have a valid value.

pcdfsi pointer to file-system independent working directoty 
structure. For flag == 0, this pointer points to the 
previous current directory on the drive. For flag == 1, 
this pointer points to the most-recent working directory 
on the drive. The cli curdir field contains the text of 
the directory that is to be verified. For flag == 2. 
this pointer is null. The FSD MUST NEVER modify the 
cdfsi. The kernel handles all updates.

pcdfsd pointer to file-system dependent working directory 
structure. This is a place for the FSD to store 
information about the working directory. For flag -- 0
or 1, this is the information 
The FSD is expected to update

lefL
this

there by the FSD.
information if the

directory exists. For flag == 2, this is the
information left there by the FSD.

pointer to directory text. For flag == 0, this is the
pointer to the directory. For flag == 1 or flag = = 2.
this pointer is null. The FSD does not need to verify 
this pointer.

iCurDirEnd index of the end of the current directory in pDir.

2.0 Functional Characteristics 235 2.0 Functional Characteristics
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* This, is used to optimize FSD path processing. If
* iCurDirEnd == -1 there is no zurrent directory relevant
* to the directory text, i.e. a device. This parameter
* only has meaning for flag == 0.

* Remarks The FSD should cache no information when the directory is the
* root. Root directories are a special case. They always exist,
* and never need validation. The kernel does not pass root
* directory requests to the FSD. And an FSD is not allowed to cache
* any information in the cdfsd for a root directory. Under normal
* conditions, Lhe kernel does not save the CDS for a root directory
* and builds one from scratch when it is needed. ( One exception is
* where a validate cds fails, and the kernel sets it to the root,
* and zeroes out the cdfsd. This CDS is saved and is cleaned »p
■ later.)

* 7!.e following is information about the exact state of the cdfsi
* and cdfsd passed to Lhe FSD for each flag value and guidelines
* about what an FSD should do upon receiving an FS_CHD1R call.

* if (flag == 0) { /* Set new Current Directory '/

* pcdfsi, pcdfsd = copy of CDS we're starting from; maybe useful
* as useful as starting point for verification.

* cdfsi contents:

* hVPB - handle of Volume Parameter Block mapped to this
* drive

* end - end of 'root' portion of CurDir

* flags - various flags (indicating state of cdfsd)

* IsValid - cdfsd is unknown format (ignore contents)

* IsValid == 0x80

* IsRoot - cdfsd is meaningless if CurDir = root
* (not kept)

* IsRoot == 0x40

* IsCurrent - cdfsd is known format, but may not be
* current (medium may have been changed)

* IsCurrent == 0x20

* text - Current Directory Text

Microsoft Confidential
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icurdir = if Current Directory is in the path of the the new 
Current Directory, this is the index to the end of 
the Current Directory. If not, then this = -1 (Current 
Directory does not apply).

pDir = path to verify as legal directory.

DO THIS

* Validate path named in pDir.
* /* This means both that it exists AND that it's a dir.
* pcdfsi, pcdfsd, icurdir give old CDS, which may allow
* optimization */

* if (Validate succeeds) {
* If (pDir != ROOT)
* store any cache information in area pointed to by
* pcdfsd.
* else
* do nothing!
* /* area pointed to by pcdfsd will be thrown away, so
* don't bother storing into it */

* return success
* )
* else
* return failure

* /* Kernel will create new CDS using pDir data and pcdfsd data.

* If the old CDS is valid, the kernel will take care of
* cleaning it up.

* The FSD MUST NOT edit any structure other than the *pcdfsd
* area, with which it may do as it chooses. */

* ) /* flag == 0 */

* else if (flag == 1) ( /· Validate current CDS structure */

* pcdfsi = pointer to copy of cdfsi of interest.

* pcdfsd = pointer to copy of cdfsd. Flags in cdfsi indicate the
* state of this cdfsd. It may be: (1) completely invalid
* (unknown format), (2) known format, but non-current
* information, (3) competely valid, or (4) all zero (root).

DO THIS

Validate that CDS still describes a legal directory (using
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* cdi_text) 2.1.8.11 .5 FS_CHGFILEPTR - Move a file's position pointer:

• if (valid) ( Purpose Move a file's logical read/write position pointer.
* update cdfsd if necessary
* return success
* /* kernel will copy cdfsd info real CDS */ 1 int far pascal FS_CHGFILEPTR (psffsi, psffsd, offset, type, lOflag)
* ) struct sffsi far * psffsi;
* else { struct sffsd far · psffsd;
• if (cdi_isvalid) long of f set;
’ release any resources associated with cdfsd unsigned short type;
• /* kernel will force Current Directory to root, and 1 unsigned short IOflag;
* will zero out cdfsd in real CDS */

* return failure
* 1

Where

psffsi pointer to file-system independent portion of open file
* /* The FSD MUST NOT modify any structure other than the cdfsd instance. The FSD uses the current file size or
• pointed to by pcdfsd. */ A sfi position along with offset and type to compute a new
• 1 A sfi position. This is updated by the system.

* else if (flag == 2) { /* previous CDS no longer in use; being freed */ A psffsd pointer to file-system dependent portion of open file
A instance. The FSD may store or adjust data as

* pcdfsd = pointer to copy of cdfsd of CDS being freed. • appropriate in this structure.

* DO THIS offset signed offset to be added to the current file size or
• — ~ position to form the new position within the file.

* Release any resources associated with the CDS. type Indicates basr of seek operation. type == 0 indicates
* /· For example, if cdfsd (where pcdfsd points) contains a seek relative to beginning of file. type == 1 indicates
• pointer to some FSD private structure associated with the A seek relative to cirrent position within the file. type
* CDS, that structure should be freed. */ A == 2 indicate seek relative to end of file. The value

A of type passed to the FSD will be valid.
* /* Kernel will not retain the cdfsd */
* ) 1 IOflag indicates information about the operation on the handle.

1 IOflag == 0x0010 indicates write-through.

1 IOflag == 0x0020 indicates no-cache.

* Remarks The file system may want to take the seek operation as a hint thai
A an I/O operation is about to take place at the new position and
A initiate a positioning operation on sequential access media or a
A read-ahead operation on other media.

A Some 3xbox programs expect to be able to do a negative seek. OS/2
A will pass these requests on to the FSD and will return an error
A for protect mode negative seek requests. Since a seek to a
A negative position is effectively a seek to a very large offset, ii

1
A is suggested that the FSD return end-of-file for subsequent read
A requests •
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FSDs must alOc^w seeb co -osicionG deBoge ffilc.

I
I
I

The information paGGee in IOflag is what was set 
tar^ a DoG0pen;DoG0peg2 operatint, or by p 
call.

for che tendle 

Do s S Si t IF H a n nl d Sti te

I
I
I

2.1.8.11.6 FS_CLOSE - Close a File:

Purpose Closes Che ip-cifiee filr hainclle.

inc pascal FS_CLOSE (^^, IOflig,
unsigned short type;
unsigned short IOfl^ig;
struct sffsi far * p>sfsi; 
struct sHs1 far * psHs1;

ps ffsi ps ff sd)

Where

I Cype i^iciCcs what ty^e of a dosc operation C^s is.

I type == 0 indicates that this is not the final close
I of the file or device.

I Cype == 1 k^citas tte. is thn fi^nil dose of cMs
I · file or device for this process.

I type == 2 indicates that this is Che final close for
I this file or device for the system.

180 IOflag indicates information about the operation or thn handle.

IOflag == 0x0010 indicates aritc-ehuouge-

IOflag == 0x0020 indc^es no-cicte.

psfUi pjintcr to H^s^Cem igdepeg<eegt -orCiot of opc. Hie
instance .

p^iffs^d fitter to impendent ^rtion of open Hlr
instance .

ternary CUe1 og ksC ckse of a filr.

Any reserve1 resources for ^is instance of the open fUe mpy be 

ic1eaGee. It may be assume1 Ctet aH open Hies win be closed pL 

process Ceimigating. That is not to ϋΒ ^at: t^s nn.ry polm
I wUl always te ciUee at process tereinatUn for any Htes or

I etevices oyn for the

I A cOose o^ridon steuld be irtteqmeted by the FSD as meaning that
I the fik s^uld be commited mo lUsk as i^rojoriite.

I Of the information passe1 in IOflag, the arite'Lehuouge biL is u

241 2.0 Funccional ^αβϋ.η^ϋΐϋ2.0 Funnc fonal C^haricce^t ks
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MANDATORY bit in that any data written to the block device must be 
put out on the medium before the device driver returns. The 
no-cache bit, on the other hand, is an advisory bit that says 
whether the data being transferred is worth caching or not.

Microsoft Confidential
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2.1.8.11.7 FS_COMMIT - Commit a file's buffers to Disk:

Purpose Flush requesting process's cache buffers and update direcLory 
information for the file handle.

Where

181

I Remarks 
I

2.0 Functional Characteristics 243

int far pascal FSCOMMIT (type, IOflag, psffsi, psffsd)
unsigned short type;
unsigned short IOflag;
struct sffsi far * psffsi;
struct sffsd far * psffsd;

type indicates what type of a commit operation this is.

type == 1 indicates that this is a commit for a 
specific handle. This type is specified if 
FS_COMMIT is called for a DosBufKeset of specific 
handle.

type == 2 indicates that this is a commit due to a
DosBufReset(-1) .

IOflag indicates information about the operation on the handle. 

IOflag == 0x0010 indicates write-through.

IOflag == 0x0020 indicates no-cache.

psffsi pointer to file-system independent portion of open file 
instance .

psffsd pointer to file-system dependent portion of open file 

instance .

Only called via DosBufReset. OS/2 reserves the right to call 
FS_COMMIT even if no changes have been made to the file.

For DosBufReset (-1), FS_COMMIT will be called for each handle the 
calling process has open on the FSD.

The FSD should update 
appropriate.

access and modification times,

Any locally cached information about the file must be output to 
the media. The directory entry for the file is to be updated fruit, 
the sffsi and sffsd structures.
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182
Since MiniFSDs used to boot IFSs are 
need not support the FS COMMIT call .

read-only file systems, they

Of the information passed in IOflag, the write-through bit is a 
MANDATORY bit in that any data written to the block device must be 
put out on the medium before the device driver returns. The 
no-cache bit, on the other hand, is an advisory bit that says 
whether the data being transferred is worth caching or not.

The FSD should copy all supported time stamps from the SFT to the 
disk. Beware that the last read time stamp may need to be written 
to the disk even though the file is clean. After this is done, 
the FSD should clear rhe sfi_tstamp field to avoid having to write 
to the disk again if the user calls commit repeatingly without 
changing any of the time stamps.

If the disk is not writeable and only the last read time stamp has 
changed, the FSD should either issue a warning or ignore the 
error. This relieves the user from having to un-protect an FSD 
floppy disk in order to read the files on it.
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2.1.8.11.8 FS_COPY - Copy a file:

Purpose Copy specified file or subdirectory to specified target.

int far pascal FS_COPY(flag,pcdfsi,pcdfsd, 
pSrc, iSrcCurDirEnd,

unsigned short 
struct cdfsi far 
struct cdfsd far 
char far * 
unsigned short 
char far * 
unsigned short

pDst, iDstCurDirEnd)

flag;
pcdfs i;
pcdfsd;
pSrc;
iSrcCurDirEnd; 
pDst ;
IDstCurDirEnd;

Where

flag bitmask controlling copy

0x0001 specifies that an existing target file/ 
directory should be replaced (see explanation 
above under DosCopy).

0x0002 specifies that a source file will be 
appended to the destination file (see explanation 
above under DosCopy).

Ail other bits reserved.

pcdfsi Pointer to the file-system independent working directory 
structure.

pcdfsd Pointer to the file-system dependent working directory 
structure .

pSrc Pointer to ASCIIZ name of source file/directory.

iSrcCurDirEnd index of the end of the current directory in pSrc.
If = -i, there is no current directory relevant to the 
source name.

pDst Pointer to ASCIIZ name of destination file/directory.

iDstCurDirEnd index of the end of the current directory in pDst.
If = -1, there is no current directory relevant to the 
destination name.

Remarks The file specified in sourcename should be copied to the 
targetfile if possible.
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I The0' sin be no nscuonnces t.^ thn H's spec Mi'0 are
I not cuiiocinfly open. ^..e s^tem si-1 haen to
I assur' cons^en^ of fiJe tllsctaisn cnfnruatinn and
I 0iocctsoy entries.

1 Thn fin system ^kco shou^ return thn special Όϋο
I ERROR_CANNOT_COPY if it cannot perform thn copy bncausc:

I * it doesrnt ^os .os

1 * the source an0 ta^et aon on 0iffereft vdlumnc

I * o1 any otter onnsnn for shich .c s^i^ud malkn
I ^η^ for its caller to perform the copy
1 operat^n ηη^^.

I Returning ERROR^CANNOT COPY indicates to its caHeo that
1 it should aMem^ to ^oform the copy operaim
1 manuaiy; any ottei ^-ι/οϋ sll bn returned directly to
I thn caller of CuSCOPY.

I FS COPY cnnds to check that certain types of illegal
I copying operations are not performed. A 0ieectory
1 cannot bn copied o itself or oo one f - it e
I cubbirecCoricc. This is ccplrtla ly critical in
1 ciaftaionc shern tso different fully- q^uai.fic^0
I pnahnamnc can orfro to the same file oo dirrcasoy. (For
1 exauule, if X: M rcdi.rcctcd to \SEER\ER\SHARE, then X
I :\PATH and \SEERVERSSHARE\PATH orfco to the same
I sbiecc.)

1 T.· behavior o1 FS COPY should mmtc. the behavior the
I generic Dochdpy routinr.

I Snn cornoc under DOSCOPY for otter η/οϋ cotes tDat can
J bn rctui^nrd.
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2.1.8.11.9 FS_CELETE - Delete a File:

Pu^osn Rnm^'ees a teoccte^ cntry associate0 s.th a M^na^.

int fao pascal FS DELETE (p<ttioιti, pc0fs0, pPMc, .CuoD.rEn0)
struct cdl^i. fao * pcdfsl;
struct cdfsd fao * pcdfsd;
cteo fao * pdik,·
uncCennd short ihuoDirEnd;

Where

pcdfsi pointer to fiCecycteeu independent sorking directory
structure .

pcdfcd pointer to filesyctcm tependent sork.ng dloctasiy
structure.

* pFilr pointer to a^c^ciz name of flle/oicecasiy. Thn FSC dons
* not nnnd to vali0tar this pointer .

* iCuoDirEn0 ktex the nnd the current direcasoy .π pTUc.
* This .s usnd to opt-misc FSD pa^ II
* ihuoDirEnd == -1 thcrc is no current directory οΊη^Ν
* to the name text, i.e. a device.

* Remaps Thn file(s) cpeecfi.ed .n fi'eamc should bn d^lcted.

* Thn deletion a file opnend in conmallbility mode in the 3xbdx
* by th' sa^ poocnss request.^ th' d^^Jctc .s supporte0. OS/2 sJJ

I cal.1 FS_hLOSE for the f1le before the caU to FS_eELETE.

I Thn ficcnauc may not contain sl0cnod characters.
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2.1.8.11.10 FS_EX1T - End of process:

Purpose Release FSD resources still held after process termination.

void far pascal FS_EXIT (uid, pid, pdb); 
unsigned short uid; 
unsigned short pid; 
unsigned short pdb;

Microsoft Confidential
OS/2 1.2 IFS Patent Documentation

2.1.8.11.11 FS_FILEATTRIBUTE - Query/Set File Attribute:

Purpose Query/set the attribute of the specified file.

int far pascal FS_FILEATTRIBUTE (flag, pcdfsi, pcdfsd,
pName, iCurDirEnd, pAttr)

unsigned short 
struct cdfsi far 
struct cdfsd far 
char far * 
unsigned short

flag; 
ped f s i; 
ped f sd; 
pName; 
iCurDirEnd;

Where

u id

pid

pdb

user id of process. This will be a valid value, 

process id of process. This will be a valid value.

3x box process id of process, 
value.

This will be a valid

Remarks This call is not needed to release file resources since all files 
are closed on process termination, but it may be helpful if 
resources are being held due to unterminated searcher (in the case 
of searches initiated from the 3.x box).

2.0 Functional Characteristics 249

unsigned short far * pAttr;

flag indicates retrieval of attributes vs setting attributes

flag == 0 indicates retrieving the attribute.

flag == 1 indicates setting the attribute.

All other values reserved.

The value of flag passed to the FSD will be valid.

pcdfsi pointer to file-system independent working directory
structure.

pcdfsd pointer to file-system dependent working directory
structure .

pName pointer to asciiz name of file/directory. The FSD does
not need to validate this pointer.

ICurDirEnd index of the end of the current directory in pName.
This is used to optimize FSD path processing. It 
ICurDirEnd == -1 there is no current directory relevant 
to the name text, i.e. a device.

pAttr pointer to attribute. For flag == 0, the FSD should
store the attribute in the indicated location. For flag 
== 1, the FSD should retrieve the attribute from this 
location and set it in the f1le/directory. The FSD does 
not need to validate this pointer.

2.0 Functional Characteristics 00130 25U
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2.1.8.11· 12 ^-FteEIN^ - Fuuny/tet a ^ln's Itformatfot:

Purpose Returns information for a spekcHc fill.

te1 far pascal FS_FILEINFO (fltg.
lnvnl,

utslgtnl short 
struct sffsl far

flag;
* pssfsi;

RtatoL sffsd far * psffsl;
unsigned short 
char far * 
unsigned short 
unsigned short

level; 
’DDta; 
cbData; 
tOflag;

WWern

flag .f^caLcs riLrinva1

information.

’sHs. ’sHsi 
’Dana, cbData, IOflag)

of information vs setting

I Remarks 
I

Microsoft Con-fdinnta1

OS/2 1.2 IFS Patent Docum-ta ion

I^Of1^ag .-^cat-cs .-formaLion about ten operation on th) hainclle.

IOf1.ag == 0x0010 i-iicates iriLn-nhootgn.

IOflag == 0x0020 1-i1oaLns no-oton).

If setting time on fill, copy new timc/datc into SFT, then sei 
ST_PCREAT, ST_PWRRTE, and ST_PREAD but clear ST_SCREAT, ST_SWRRTE, 
an1 ST^SREAD. If ^ery^ time on H) s.mply co’y Hme stam’s 
from iianotnay c-try into SFT.

Of tee .-formation passnd .- WH^ ten ^1.:1-^1^00^ bJL te a 
MANDATORY bit it L^L any data ^ίίί^ηη to ten btete device must. Ln
put out on thn medium 
nn-otone on ten 
whether thn
IOflag bit

before the device driver returns- The 
1ι-1, is an advisory bit that says 

lata being transferred is worth caching or tot. Thn 
app’.ns bote ten data .- ten Hie an1 te ten EAs

attached to the fill as wil.

’sfte1

ps f f si

lnvnl

’Data

cbData

flag == 0 1-iiottns retrieving information .

flag == 1 i-ilcaLcs setting itfnaeat1o-.

At other values reserved.

The value flag passel to the FSD ϋ1 bn vaUi.

’©inter te friesyyskem .tte’nttett portion of opnn Hie 
itstatcn.

poi-tcr to filesyyskem inpnnlent portion of open file 
itstatcn.

itformation level to be anttrtni. Level selects among a 
serins of structures of lata to bn rntua-ni.

address of application lata ιπι. Addressing of this 
lata area has not bnnt validated by ahn (Sen
FSH_PROBEBUU) . When retrieval (flag == 0) is ^Ρ^η^ΐϋί^η^Ι, 
thn FSD will place thn information i-Lo ahn buffer. 
When out^tl!^ .-formatfot to a Hli (llag == D, ten 
FSD wil1 retrievi tea1 lata kom the applioaLin- butter

1ntgte of tee applicator data area. For flag == 0 

this is thn length of ahn lata thn application wishes to

Thn supporte1 .-termatte- tevite arn ^scr.tn1 .- tee °ϊ/2 te2 API 
description .

^^.^1. If foere is 

.ivc1 nf eata te bn 
ERROR BUFFER OVERFLOW.

not enough room for the entire 
^^-)1, ten FSD wiLl ^^-

For f!ag == 1 tete 1 s tee
length of lata to bn applied to thn file.
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2.1.811.13 FS-FILEIO - IMuli-fooctcco File I/O:

^rpcse ^rforn mu^i^e fock unlock seek reid ao1 write I/O.

If a fock. with'0 a CmdLofo giuscs a timeout, ocoe of tee 
otter fofos wifo'o the scope of CraiLock. sre 'o force 
s'oce the 1ock rperat'oo 's viewed as fo^ic.

186
1
A
*

1

Where

+
+
+
+

iot far pascal FS^ILEIO (pliisί. psiftC,
ρ^^^^ poEErc^ WHig

struct sHs' fir 
struct sHs1 for 
char far * 
unsigned short
unsigned short fir * poEErcr;
unsigned short 1Si1αg;

*
*

psffsi; 
ptiitC; 
pCrmdi s t;

A

A

p^sifsi pointer te iiC-ty^sC^e independent portion cf ppeo file
'tHroce -

psH^ pointer tc iiietyyseee dependent portion cf epee file
iostaoce.

pCmedLst pointer tc command list that contains mctries iodicatiog 
what commands will be performed. Each individual

operation (CmdLock, CmidnOock, CmciSeek, C^c^IO) is
perform1 as s^mic cpe ratio os unUl d sre compete or 
unfil one foBs. CmdLock. executes a eul1il1n range lock 
is ao st-cmic rppealir’i. fofoke CmmLock, CrmHUtcck
cinoct fd is 1ong is tne pstseeeets fo't sre ροτηο^ 
rod the calling apppicitico had dcee a Lock c^r^riet. aol 
sc it cie be viewed as atomic. The validity cf the user

tas oct beee verifoe1 (see F^^AOBBEBH .

OrmeLcC-EimcSut is the count io eillSeecoont, unftl the 
requesting process is tc resume execution if the 
re^este1 focks sre not avaBable. If CrncifooklimeGut --
0, there ^11 be oc wafo.
OxFFFFFFFF 't 's foe turner 
unftl the requested locks 
Omelopk.EimnSut =- OxFFFFFFFF then the foresl will wait
'odcfitite1y unOH foe requeste1 focfo become avaifobfo.

If CmlLock .TimeOut < 
of mIfoccon^ to wait 
become avvilable. ]|

Ιλκ^^νπ tentes foe type of ιι^ϋ otter ^cccucs 
may teve to foe Hforior^e be'ng focte1. vsfoe == 0 
ether precesses have 'No-Access' tc the locked rsnge, 
vslue == 1, ether precesses hive 'rns1-SnCy' iccen Lu
foe fofoe1 rso^e.

For Cmednfoclk, the command format is:

CmmiUtcck Struc
Cmd dw 1 ; 1 fir unlock operations .
UnlockCnt dw ? ; Number of uofocfo fort foHow
Cmedntcck Rods

which is folCwwel by a seir'es ef record rf foe 

following formal:

UnLock Struc
Start dl ? ; start rf lockel regico
Length dl ? · length ef locked region
UnLock Reds

For CmlLock, foe ccmm^nd ηο:!ν( 's: For CmciSeek, the command format is:

CmdLock St rue CmdSeek Struc
Cmd dw 0 ; 0 for lock operations Cmd dw 2 . 2 for seek operation
LockCnt dw 2 ; Number ef locks fort fellow Method dw ? ; 0 for absolute,
TimeOut dd 2 ; ms timeout fer fod success 1 for relative te current.
C.idLock Eels 2 for relative tr EOF.

Porttiro dd 2 - Hie se^ positlcn or celta
which is folCwweC by a ter'nt rf records ef the Actual dd 2 ; actual poottίro seeked to
foHow'og format: CmCSeek Rods

Lock Struc For CmClO, foe command format is:
Sha re dw 2 ; 0 for exclusive, 1 for read-only ae :ess
Start dd o ; start of lock regiot Cmd IO Struc
Length dd 2 ; length of lock region Cmd dw 2 · 3 for reed, 4 for write
Lock Ends Buffer® dd 2 .: ptr to the data buffer

BufferLen dw 2 ■; ou^oer of bytes r^uesfo1

Actual dw 2 .; turner ef b^es actuary

2.0 Funociotal Chelrαttirttict 253 2.0 Funclieoal Chearstteittict 00132 ?
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Remarks
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. ; transferred
CmdIO Ends

cbCmdList length in bytes of the command list. *

poError offset within the command list of the command that
caused the error. This offset is relative to the *
beginning of the command list. This field only has value * 
when an error occurs. The validity of the user address » 
has not been verified (see FSHPROBEBUF).

IOflag indicates information about the operation on the handle.

IOflag

IOflag

0x0010

0x0020

indicates

indicates

write-through

no-cache.

This function provides a simple mechanism for combining the 
following operations into a single request and providing improved 
performance particularly in a networking environment.

I File Systems that do not have the FilelO bit in their FS_ATTRIBUTE
I point will never see this call. The command list will be parsed

by the IFS router; the FSD will see only FS_CHGFILEPTR, FSREAD, I 
FS_WRITE calls. |

2.1.8.11.14 FSFINDCLOSE - Directory Read (Search) Close:

Purpose Provides the mechanism for an FSD to release resources allocated 
on behalf of FS FINDFIRST and FS FindNext.

int far pascal FS_FINDCLOSE (pfsfsi, pfsfsd) 
struct fsfsi far * pfsfsi; 
struct fsfsd far · pfsfsd;

Where

Remarks

pfsfsi pointer to file-system independent file search
structure. The FSD should not update this structure.

pfsfsd pointer to file-system independent file seaich
structure. The FSD may use this to store information 
about continuation of the search.

DOSFINDCLOSE has been called on the handle associated with the 
search buffer. Any file system related information may be 
released .

If FSFINDFIRST for a particular search returns an error, an 
FS_FINDCLUSE for that search will not be issued.

+
4

I

I

I

I

I
I

I
I
I

I File systems that have the 
will set this call in its 
applies on.'v to the commands 
whole .

FilelO bit in their attribute field 
entirety. The atomicity guarantee 

themselves and not to the list as a

I Of the information passed in IOflag, the write-through bit is a 
I MANDATORY bit in that any data written to the block device must be 
I put out on the medium before the device driver returns. The 
I no-cache bit, on the other hand, is an advisory bit thac .· ays 
I whether the data being transferred is worth caching or not.
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2.1.8.11.15 F^HND^RST - Fin. Fi-se Matching File Name:

* Purpose F.c. His. occurre-ce nf a Hit come .- a uirectniy.

Microsoft ConHdueriol
OS/2 1.2 IFS 'Patent DocurmeCeOiod

pfsfsi pc inter to filesysstee .Cependet. Hie search
structure. The FSD slnould cot up.ate ^.s structure.

pfsfs. fitter to H^^ss^- .CepeCed. file searchi
structure. The FSD moy use .Ms to store i-formnio- 
obout conti-uat.o- nf ihe seorch·

pDato address nf tpppicotioc data t-eo. Addressing of ehis
.ata oreo tas tot beet valiciot.1. by ehe kerne1 (Sec

act for pascal FC_F1NDF1TCO Jedi's. , pcdfsU, pName, aCurDirEn., 
ottr, p's's., pfsfsu< 
pData, cbDato, pcMalcb, 
level, flogs )

• struct cdfsi for * ped if S; FCH_tTOBEBUFl . The FSD wil. fi11 i- this area Wth r
■ Stiuce cdfs. for * pcdfsd; set of packe., var.tMn^ecgt^ struc.ures t^oe conLoni
• char ft- * pNome; the requesteU .ata oc. ma^h.ng Hie cam^s.
a u^sigded sfiori iCu-Di rEnd;
a unsigned short ottr; cbDato length of ihe tpppicteioc Urta area it bytes.
* stiuce fsfsi for * p fsfs i;
r stiuce isisU fot * tisisU; pcMatch pointe- eo cumber of matching entries. The FSD will
r char fr- * pDa^i.r; -eeur- tt most eks cumbir of entries. The FSD Γ.1
* unsigned short cbData; , a Store .ctn an the curiir of entries rctuaj p1aceu ί-
a uts^ted sfiort frr * ptMaLta; a ihe data trea. The FSD does not teed io valiUtte tliis
* unsagced short level; r pointer.
1 unsigned short fitgs;

* level .-'0^3110- level io be retur-ed- Level selects among <

W ere
series of structures nf Uaia to be 
passed io ihe FSD will be valid.

returne.. The .eve1

188 pcdfsi poi-te- io 
St-ucture.

fil·esyFst^e andepetdene workadg di-ectory

pcdfsd poi-te- to fi lesysstem dependent working Uireceory
structure .

pName poi-te- io tscriz name of 'He.ditecto^. Wildcard
characters are alOowe. only in the lost commpncn-. The
FSD does tot teed io validate this pointer.

fitgs ί-U.coees Γhataer to return file tosttinc a-^ot^m^rtio-.

flags == 0 acUicotes that file t0ottion information 
should cot be returne. ocd ahe atforeatILot formoi 
.escribe. under DonFFndeFrst should be as^(Uι

fltgs == 1 .-..ctins ttai file ^js^ioc .-formaHc-j 
should be returned ond ehe .'ογ-βΗο- forma. 
.eserfoe. be.ow should be used. the fltg posse. .n 
ihe FSD ^.,1 hove a vali. value.

aCurDirEnU index of ihe end n^ the current directory i- pNome.
This is used tn optimize FSD path processing. If 
acurDat^\^nd == -1 itare .s co current uirecioiy -e.evoc. 
.o ihe come .ext, ..e. a .evice.

ottr bit fie1U ^te govercs the matcl^ A-y ..rectory e-try
whose rttrikute bit mask .s a subset of ottr ocd whose 
came mmtches e^t .- pNome s^uld be reeut^-eU· For 

exomp^, oc ottritute n^ system ocd MMen .s passed .c. 
A Hit rlth the same came ond oc ottrifcute n^ systi^m .s 
'out.. This fiie- s^uld be reiurce.. A file with ehe 
same come ocd co attributes (o regular rifo) would riso 
be ieturceU. The attributes rea.-octy ocd 'He rrcMve 
rill not be passed i- ocd siiould be ag-ored ^^ec 

cometridg Uirectnry ottribates, The va1un of ottr
posse. io ihe FSD wiR be va!...

* ^em^iiks

For flags == 1, the FSD must store it ihe Hist dword of ehe 

pe-file attributes structure .c'^ot^m^rti^oc in a*i0or ihe

search io be resumed from ihe file be calHr^ FS_FINDFOMNAME. 
For exomprie, oc or.ict1 rn^nsnnt.^ ihe file's ^s^ioc .- ihe 
u.rectory co^^1. be store.. If ^n rifooamn must be used tn 

restart ihe search. ihe dword moy be .e't b1tck.

For level 0x0001 ocd flags == 0, Uirecen-y i-formoHo- iot

FS FFNDFIRST (find recor.) i= returned it the folioricg format:

25B2.0 FuncCncal Chhtrateeistict 257 2.0 Fun-cio-al Chhrroceeistics 00134
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(current; and ^rnct ^rectories) .

Miernsoft ConHddctial 
OS/2 E2 IFS Patent Documental ion

st-ruet: (

};

unsigcee short ea taCm atn;
unsigne1 short aimnCrnatn;
unsigned short ItteAceess;
unisigcel short t ioeAccess;
unsigre1 short dateiwrtn;

unslgrel short t ienWrRn;
long ebEOF;
ln^ng ebAl Be;
unsignnl short t ter;
ursigrnl char cbName;
unsigned char szNtme I ] ;

For level 0x0001 tmd flags == 1, /'^^1^ information fnr

189

};

^F^OF^ST (fi nd rncnr1) .s returne1

.ruet (
long pooRinn;
unsigrnl short lattCreatn;
unsigned short t ienCreatn;
unsigned short /ttnAcces;s;
uns'gred short a imeAceess;
unsigre1 short l^tnWrtn;
unsigned short t imeWrRn;
long ebEOF;
l ocg ebAlloe;
unsigrnl short tier;
unslgrel char ebNtme;
unsigrnl chtr szName (];

a

The other information levels have similar format, with ahn 
^okinr thn Hrs. ficl/ in thn structure for flags == 1.

If FS_F1NDFIRST for a particular search returns tn error, tm 
FS_FINDCLOSE fnr that search will rot be issue/.

Suff'elene infnrmatinn tn fird thn next oatching ^Ddry ert  ̂

oust be saved in ehn ffff/ structure.

In the case where tarnentyr ent^ 'rfarmaitan nverHo^ thn pData 
trna, thn FSD stauB be able tn ennfrue ehn setreh froo thn ert^ 
which etused thn nverflow om ehn next FS_FINDNEXT or 
FS_FIDDFOOMNAME.

If ehn ease nf a gRbal setrch ir a the Hrst two
if ehae tarnetnty ts reporta1 by FSD shnule be * . _ and

2602.0 ftjnciinral ties 259 2.0 Funciincal
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I 2.1.8.11.16 FS_FINDFROMNAME - Find Matching File Name Starting from Name:

Purpose Find occurrence of a file name in a directory beginning from 
position or pName.

int far pascal FS_FINDFROMNAME (pfsfsi, pfsfsd, pData, cbData, 
pcMatch, position,pName)

struct fsfsi far * pfsfsi;
struct fsfsd far · pfsfsd;
char far * pData;
unsigned short cbData;
unsigned short far • pcMatch;
unsigned short level;
unsiqned long posi t ion
char far * pName;
unsiqned short f lags;

«■ Remarks

Where

pfsfsi

pfsfsd

pData

pointer to file-system independent file search 
structure. The FSD should not update this structure

pointer to file-system dependent file search structure.
The FSD may use this to 
continuation of the search.

information about

cbData

pcMatch

address of application data area. Addressing of this 
data area has not been validated by the kernel (See 
FSH_PROBEBUF). The FSD will fill in this area with 
set of packed, variable-length structures that contain 
the requested data and matching file names in the format 
required for DosFindFirst/Next.

length of the application data area in bytes.

pointer to number of matching entries. The FSD will 
return at most this number of entries. The FSD will 
store into it the number of entries actually placed in
the data area, 
pointer .

The FSD does not need to validate this

leve 1 information level to be returned, 
series of structures of data to be 
passed to the FSD will be valid.

Level selects among a 
returned. The level

position the file-system specific 
restart the search from, 
by the FSD in

information about where to 
This information was returned

the ResultBuf for

pName

DosFindFi rsl2/Nexl/FromName call.

is the filename to from which to continue the search

flags

Microsoft Confidential
OS/2 1.2 IFS Patent Documentation

The FSD does not need to validate this pointer.

indicates whether to return file position information. 
The flag passed to the FSD will have a valid value.

The FSD may use either the position or filename to determine tin- 
position from which to resume the directory search. So the FSh 
need not return position if it uses name and vice versa.

For flags == 1, the FSD must store in the position field adequate 
information to allow the search to be resumed from the file by 
calling FSFlNDFROMNAME. See FS_FINDF1RST for a description of the 

data format.

The FSD must ensure that enough information is stored in the fsfsd 
structure to enable it to continue the search.
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2.1.8.11.17 FS-FINDNEXT - Find Next Matching File Name:

Purpose Find next occurrence rf a file name in a directory.

itt far pakcal FS_FJNDNEXh , eikfkd, pData, dRata, pcMatch
levd, f1ngk)

stmc. fsiki for * eikfki;

pRata; 
dData;

struct Lsfsd far * 
char far *
uns j gned dor. 
unsigned sforl. for * pcMatch;

i gned shir i 
unsigned short

eikis i

eikίkd

pData

cbData

pcMatch

J lvl1

flags

A

4

4

1 eve e; 
flags;

4

^nGnC. donation tr iind de next ^rnc.ory emuy
must be saved in ahn fsikd k.inctnrL.

The FSD sduld aaee care o1 de case where de pData are over I fw 
eay occur. FSD sduld d abfo tr star. de s^rd froe de ^m·· 
entry for de next F^nND'lEXT as de one for whid ad ovccf lou 
occurred .

In de case of a ^ota. sear^ d a dirntiory, de Hrs. iw<.
in dai dirncio^ as reprried by FSD dould d ' . · ^id

' . . · (de current and de parena ^rectoHrs) .

pc inter io file-system independent file search
st mature. The FSD should not update .Ms kLrnttnin.

pointer to f i .e-s 
The FSD may 
tonticnarirc of .e seard .

m dependent file search structure, 
ahis to store information nernt

address of application data area. Addressing of ahis 
data area has not been validated by de drnel (See 
FSH _PROBEBBFF . The FSD wll fill in this area wih a 
sni of packed, variable-length kirncinrek ihai contain 
the requested data and eaaching file names.

length rf the application data area in bytes.

pointer to nu^er rf eaachlng e^t-r'es. The FSD wil1 

return at most t-fos number o1 nntrix ·· . foe FSD wil1 

store inti it the number of entries _ -.uaHy placed in 
the data area. foe FSD toes not need li vallate thus 
pointer.

donation .eve1 tr be ietnrnnd. Level, se'. .Ο among a 
senes rf kiincinrns rf data to be returnee foe .eve1 

passed to the FSD Wll be valid.

whether io rLurn fie pos^ion wforeaGrn.

For ilαgk == 1 the FSD must store in the ^s^ion ^e^ adequate 
informim to a1fow de seard .o be resumed from de ^l' d
c a 1 n ng FS_FINDFROMNAME. See RS-F^OF^ST for a descnpaon rf 
the data format.

The I'v'l p^sed to FS_FINDNEXT win d de same level as dai 
^ss'd tr FS_ F2NDFΊ'RST tr foiiiair de s^arch.

2.0 Functional Characteristics 263 2.0 Fundim1 Cheαrntaersti cs 00137 2b4

BO · · 
BOO O

o o ·

o o 
BOO O 

O O ·



192
Mcro^c^ft cco.'deeRa 1 

OS/2 1·2 IIe Patent DoculmefeRon

2.1.8.11.18 Ae_AlVDV0T1AYCL0eE - Rose Iifd-NoRfy Handle:

Purpose Closes Rn tisociaRof between a 'Rn^NoRfy' handle and a
DOSFINDtNOlFYFIRtT or DOSFINDNOTIFYNEXT flfcRnf. Provides the 
mechanism for an FtD to release resources allocated on b^F^a^af of 
Ft AIVDVOT1AYA1RtT and Ft AIVDNOTIAYVEXT.

Microsoft CondeeR^
OS/2 I.2 IFt Patent DocumenfeRoe

2.1.811.19 Ae_AIVDVOOIAYAIReT - ttari eonfi.oring ^recfery for ο^.^: 

Purpose ^art eonfi.oring a director for etaeges.

• WWere

int far pascal Ft_H NDNOTI FYCLOtE (handle) 
unsigned short handle;

haed le directnry handle. This ^edle was by Re RD
aed is associated wth a previous R_FNNINNOTIFYFIReT or 
Ft A]NDVOTTAYVEXT caR.

Remmrks Ae_ANNDVOT1 tas been called on Re handle assoc^ed wiR a
R_A1VDNVOIFYFrReτ. Any file system related iffnreatinf may be 
released .

Where

ini far pascal Ft AIVDNOTIAYFIReT (peed's i, eedfid, pName, iCurDirEn .
attr. pI^AnrlIe.
pData, cbData, ecMatce,
level, t im^t^u!)

struct edfsi far * pedisi;
struct edfsd far * eedfid;
char far * eVtme;
unsigned short iCurDi rEed;
unsigned short a ttr;
unsigned short far * pHandle;
char far * pData;
unsigned short ebDaaa;
unsigned short far * peMatch;
unsigned short leve 1 ;
unsigned long t ienout;

pcdlM eocr1tei to fResyssemn independent working di reeU^
structure .

pedfsd poofter to f Re^ysRe ^eedeeC 
structure .

working dhertor y

eocftni to ascRz tame of fRe/dReCor^ aildcaidpName
characters a re aR.ownd only fo Re Urt eom^pnnn^f. The 
FtD does not teed to verify Ris 'Ί“"iR.ni.

iCurDirEnd index of the eed of the current diinetnry p^™1·
This is used to optimize RD path ^oeessiifg· f 

iCurDirEnd == -1 there fo no current, dir■ect.niy rnlevani 

eo thn tame iext. Re. a device .

attr bit fieR Rat governs the maacD· Any dlinctniy y
whose attribute Rt mask is a sulbset o' aRr and whose 
name matches that in pName should be ieturnnd· ^e 
R_AIVDAIReτ for explanation.

pHandle eoCftni to 
handle for 
information 
passed to 
eonitonifg. 
eocnter.

diinciniy handle, The FtD must anwart a 
the directory eooiioriRg contfeMUun 
and store it hern. This taedln Rll lie

At_AINIDVOTIAYVEXT to contirue directly
The FtD does eot need to verify RR

pData a-ddress of tpp1icttinf data area. Addressing of .Ms

2.0 RnnR μ31 CheartCtlist ics 2.0 IunnCional cheaiaceeistiei265 2 60
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cbData

pcMatch

leve 1

t imeout

193
data ‘area has 
FSH_PROBEBUF). 
set of packed,

not been validated by the kernel (See 
The FSD will fill in this area with a 
variable-length structures that contain

the requested data and matching file names.

length of the application data area in bytes.

pointer to number of matching entries. The FSD will 
return at most this number of entries. The FSD will 
store into it the number of entries actually placed in 
the data area. The FSD does not need to verify this 
pointer .

information level to be returned. Level selects among a 
series of structures of data to be returned. See 
DOSFINDNOTIFYFIRST for information. The level passed to 
the FSD will be valid.

millisecond timeout. The FSD will wait until either the 
timeout has expired, the buffer is full, or the 
specified number of entries returned before returning to 
the caller.

2.0 Functional Characteristics 267
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2.1.8.11.20 FS_FINDNOTIFYNEXT - Resume reporting directory changes: 

Purpose Resume reporting of directory or file changes.

int far pascal FS FINDNOTIFYNEXT (handle, pData, cbData, pcMatch, 
level, timeout)

unsigned short handle;
char far * pData;
unsigned short cbData;
unsigned short far * pcMatch;
unsigned short level;
unsigned long timeout;

Where

handle directory handle. This handle was returned by the FSD 
and is associated with a previous FS_FINDNOTIFYF1RST or 
FS_FINDNOTIFYNEXT call.

pData address of application data area. Addressing of this
data area has not been validated by the kernel (See 
FSHPROBEBUF). The FSD will fill in this area with λ 
set of packed, variable-length structures th^t contain 
the requested data and matching file names.

cbData length of the application data area in bytes.

pcMatch pointer to number of matching entries. The FSD will 
return at most this number of entries. The FSD will 
store into it the number of entries actually placed in 
the data area. The FSD does not need to verify this 
pointer.

level information level to be returned. Level selects among a
series of structures of data to be returned. See 
DOSFINDNOTIFYFIRST for information. The level passed to 
the FSD will be valid.

timeout millisecond timeout. The FSD will wait until either Lhe 
timeout has expired, the buffer is full, or the 
specified number of entries returned before returning to 
the caller.

Remarks pcMatch is the number of changes required to directories or files 
that match the pName target and attr specified during a related, 
previous FS_FINDNOTIFYFIRST. The file system uses this field n. 
return the number of changes that actually occurred since the 
issue of the present FS_FINDNOTIFYNEXT.
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The level passed to FS_F1NDNOTIFYNEXT will be the same lev-1 as 
that passed to FS_F1NDNOTIFYPIRST to initiate the search.

Microsoft Confidential
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2.1.8.11.2? ^SrFLUSHBUF - Commit file buffers:

Purpose Flushes cache buffers for a specific volume.

int far pascal FS^FLUSHBUF khVPB, flag) 
unsigned short hVPB; 
unsigned short flag;

Where

hVPB

flag

handle to volume for flush.

indicator for discarding of cached data.

flag == 0 indicates cached data may be retained.

flag == 1 indicates the FSD will J,.scard any cached 
data after flushing it to the specified volume.

All other values reserved.

σ>
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2.-.8. M.22 FS_FSC,rL - Η1- fystem Comrol:
• *

^rpcse Allow an e^-^-1 sttneare .te-tiice between an appKtation and a *
Hie s^Lem ^.ver. *

int fir ptscal FS_FSCTL ^A^da) iA^T^e, func,
4 pPat^o, lenPtro, p1nnitroIO,
+ pDatt, 1-nDatt, TlntData1O)

ucion ttgett far * pArgDat
unsigned sho rt iAfnTspe;
unsigned short func;
tTtr far a pPat^m;
unsigned short lenParo;

4 unsigned short far * τ1eΓPtroIO;
char fat e pDDla;
unsigned short lenDatt;

4 unsigned short fat * ^-nDatalO,·

Where

pArgDat pointer to union whose contents oa iAfgTsτe
Union is

4

+
+
+
+

4

+

Microsoft C^nf-iledt it 1 
OS/2 ..2 I^FS ^tent Docummeaat.on

i-Acg^^ = 2 means thtt τArgDaa->cdlTndiyi aad
τArgDal->ce.τ-erse point to a tdfoi and cdfsi, 
τArgDal->cd.piltT points to a ctnonitt1 ^ϋΓ10- 

and pArgDDa->td.iCurDirEne giv-s th- .ndeE of th- 

end oi the current eicntLnrs it pPath. The FSD does 
not n-ed to verify the pP^T pointer.

.ArgT^e - 3 m^ans that th- ta11 was FSD narn- 
rout-e, and pArgDat is a NULL τorntnr.

I

union ttgiat (

/* τAfgTsτn = 1, File3ladln direct-i case '/ 
sf (

struct yfiti far * psisi; 
struct yrfye iat * τsrye;

};

/* pA^Ty^ = 2, Pathname dir-tt-d case */ 
strutt cd (

st tuct t^lfsi iat * pedfsi; 
struct cdfsd iat * pedfse; 
cTtr fat * pPath;
unsigned short iCpfDirEne;

/* pA^Ty^ = 3, FSD Name eire^tt^e^d case '/ 
/* garbage '/

iArgType inditatot oi argument tsτ-.

iArnTsTn = 1 means that
pAirCDl-^ff lTsf^ye point to 
tnypτnCivelSl

2.0 Functional ^ιτκι^ιτ stics
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+

+
+
+
4
+
4
4

4
pArg^tt;) s s .ps is i and 
an yfiti and yfrye, 4

4
4
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func itditatnf of function to perform.

func ==· 1 ineitat-y request iot new error code
inrncmaLinn.

func == 2inditatny request iot maximum EA size and 
EA list size ^^j^p^c^r^t-d. This will be returnee in 
the buffet point-i to by pDatt it the iolroaitg 
formal:

EAAizeBufStruc {
payinne1 short msb _ MaxEAASze /' Max. s » .·

EA ypτTi · 1
pnsi.gnnd 1oag nayu_MaκχAAInSSize /' Max. fu] 

support <. i

pParm tddfnss of aτpi.cation itTPt ptftm^l.ef area. Addressing 
of thiy data tret tes not been vallate1 by tTe kern-] 

(See FSHPROBEBBU) .

^n^r0 byte of appUtaHot ic^t partim-er ttea.

p1enPtroI0 On .η^) tontt.as th- 1^-cgth .a ^tes of th-
parame^ers bninn Tayynd to the FSD .a ^aro. On retutc, 
contains the length in bytes oi data returned in ^κο 
uS the FSD.. TTe 1-ngth the eata return-1 by th- FSD
in ^atm must not exceed the 1-ngtT in ^i^are.
Address.ng of th^ tret teve not been vaUdtt-1 by die 

kernel (see FSH-PROBBBBFF.

pData addfnyy of ^ρΗ^^ο output ittt area. Addressing of
this data tret Tas not been validated by th- kernel (Set 
FSH_P_OBEEBFi.

^nData byte ^c^h of appHtation output data area.

TleaDattIO On input, contains the length in bytes th- dat.«
being τasynd to the FSD in pDatt. On r-tutn, contain:. 
the 1-ngth .n ^tes of data return-e .η pData by Lh-

2.0 ^ncUonal ChhirtCe^stics 2 //
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+ ^D· The .«cr^tH the dena seturned b^ thn FSD in 
+ pData must not exceed the l^r^c^ga* S it .βηΟ^π Addressing 
+ of th's area tas not been vanieated .y She kernel (see 
+ FCH_PeOBEBBUI.

2.1.8.11.23 IC_IC1NIO - Hie System Information:

Purpose Returns/Snt' information for s fiίreyystee «evicn.

4 Remm^' The accteeibaliLy of ahn laramCer and data buffers and the 
4 of thn ..nt^* of ahe data ane p^ra^^tt^r areas has not
4 been vali-ciat^ by thn IcerneL FS_PROBEBUF must be used.

* A.1 ^Ds must support func == 1 to return sew error code
4 information, and func == 2 to return the limits aDe Extended
4 Attribute sizes.

| For func == 1, the error code is passed to tDn FSD is the first 
| word of aDe parameter area. Os return, aDn first word of ahe data 
I area contains the length of ahn ascciz string containing as 
| explanation of thn error code. The data area contains aDn aseciz 
I string beginning at the second word. All FSDs are required to 
| support func == 1.

int far pasca1 FS^SJWF0 (fla^ hVPB, pDita, cbData, .cvcl)
unsigned short flag;
unsigned short hVPB;
Mar far * ptosa;
jnslgtiee short cbD^taa;
unsigned short level;

Where

flag indicates teLtieaa1 of information vs setting
information .

flag == 0 inditaaes rc.rievitg infnreati.nt.

• flag == 1 ineicatc' eettine Ει^^^ΐΐτη os the

media .

All other values reserved.

196 hVPB Dandle to volume of ίη.ηη'..

pData address of application output data area, Addressing of
this data arna hae not been validated by aDe kernel Lee 
FSH-PROBEBBU).

cbData 1nngth of ahe ^ρΗ^ΐ^'η data area. F^r flag == °
arii is the 1nngah of1 aDe «aLa the ^ncaaim wteDee .u 
retrieve. If .*η^ is not enough room for Lhn entire 
..evel of «a.a to be returned, Lhn FSD wil1 rnaurn 
EReOίe_BUFFER_OVERFLOW. For flag == 1, ahis is ahe
1cngth eata .o be sent to ahe file system.

.nvcl ^(formation .cvcl to be returned Level selnc.s amosg a
sede' '.ructurn' of data to be returned or set. See 
DOSQFSIWFO and DOSSETFSIDFO for information.

Heimd' Done.
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2.I.8.II.24 FS1N1T - File system driver initialization:

Purpose Request file system driver initialization.

int far pascal FSINIT (szParm, DevHelp, pMiniFSD)
char far * szParm;
unsigned long DevHelp;
unsigned long far * pMiniFSD;

Where

szParm pointer to asciiz parameters following the config.sys 
II?S= command that 1 oaded the FSD. The FSD does not need 
to verify this pointer.

DevHelp address of the kernel entry point for the DevHelp 
routines. This is used exactly as the device driver 
DevHelp address, and can be used by an FSD that needs 
access to some of the device helper services.

pMiniFSD pointer to data passed between the mini-FSD and the FSD 
or null.

Remarks This call is made during system initialization to allow the FSD to 
perform actions necessary for beginning operation. The FSD may 
successfully initialize by returning 0 or may reject installation 
(invalid parameters, incompatible hardware, etc) by returning the 
appropriate error code. If rejection is selected, ail FSD 
selectors and segments are released.

pMiniFSD will be null except when booting from a volume managed by 
an FSD and the exported name .of the FSD matches the exported name 
of the mini-FSD. In thiscase, pMiniFSD will point to data 
established by the mini-FSD (see mFSINIT).

Microsoft Confidential
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2.1.8.11.25 FS_IOCTL - I/O Control for Devices:

Purpose Perform control functions on the device specified by the opened 
device handle.

int far pa~cal FS_IOCTL (psffsi, psffsd, cat, func, 
pParm, JenParm, 
pData, lenData)

struct sffsi far * psffsi;
struct sffsd far * psffsd;
unsigned sbor\ cat ;
unsigned short func;
char far * pParm;
unsigned short lenParm,
char far * pData;
unsigned short lenData

Where

psf fsi

psf fsd

cat

func

pParm

lenParm

pData

lenData

pointer to file-system independent portion of open file 
instance .

pointer to 
instance .

file-system dependent portion of open file

category of function to be performed.

function within category to be performed.

address of application input parameter area. Addressing 
of this data area has not been validated by the kernel 
(See FSH_PROBEBUF). A null value indicates that the 
parameter is unpsecified for this function.

byte length of application input parameter area. If 
lenParm is 0 and pParm is not null, it means the data 
buffer length is unknown due to the request being 
submitted via an old IOCTL or DOSDEVIOCTL Interface.

address of application output data area. Addressinq ol 
this data area has not been validated by the kernel (See 

FSH_PROBEBUF). A null value indicates that the 
parameter is unpsecified for this function.

length of application output data area. If lenDaiu 
means the data buffei

byt<
is 0 and pData is not null, it 
length is unknown due to the request being submitted vi 
an old IOCTL or DOSDEVIOCTL interface.
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2.1.8.11.26 FS_MKDIR - Make Subdirectory:

Purpose Create the specified directory.

int far pascal FS_MKD1R (pcdfsi, pcdfsd,
pName, iCurDirEnd, 
pEABuf)

struct cdfsi far * pcdfsi; 
struct cdfsd far * pcdfsd; 
char far * pName;
unsigned short iCurDirEnd;
char far * pEABuf;

Where

pcdfsi

pcdfsd

pName

pointer to 
structure .

file-system independent working directory

pointer to file-system dependent working 
structure .

directory

pointer to asciiz name of directory to be created. The 
FSD does not need to verify this pointer.

iCurDirEnd index of the end of the current directory in pName.
This is used to optimize FSD path processing. If 
iCurDirEnd == -1 there is no current directory relevant 
to the name text, i.e. a device.

pEABuf pointer to extended attribute buffer. This buffer 
contains attributes that will be set upon creation of 
the new directory. If NULL, no extended attributes are 
to be set. Addressing of this data area has not been 
validated by the kernel (See FSH_PP.OBEBUF) .

Remarks The FSD needs to do the time stamping itself; there is no aid in 
the kernal for time stamping sub-directories. FAT only supports 
creatian time stamp and sets the other two fields to zeros. An FSD 
should do the same. The FSD can obtain the current time/date from 
the infoseg.

A new directory called pName should be created if possible. The 
standard directory entries ' and should be put into the
directory .

Microsoft Confidential
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2.1.8.11.27 FS_MOUNT - Mount/Unmount volumes:

Purpose Examination of a volume by an FSD to see if it recognizes the file 
system format.

int far pascal FS_MOUNT (flag, pvpfsi, pvpfsd, hVPB, pBoot)
unsigned short flag;
struct vpfsi far * pvpfsi;
struct vpfsd far * pvpfsd;
unsigned short hVPB;
char far * pBoot;

Where

flag

pvpfsi

pvpfsd

hVPB

pBoot

indicates operation requested.

flag == 0 indicates that the FSD is 
mount or accept a volume.

requested to

flag == 1 indicates that the FSD is being advised 
that the specified volume has been removed.

flag == 2 indicates that the : is requested to 
release all internal storage assigned to that volume 
as it has been removed from its drive and the last 
kernel-managed reference to that volume has been 
removed.

flag == 3 
accept the

indicates that the 
volume regardless

FSD is requested 
of recognition

preparation for formatting for use with the FSD.

All other values reserved. 
FSD will be valid.

The value passed to the

11pointer tc file-system-independent portion of VPB. 
the media contains an OS/2-recognizable boot sector, 
then the vpi_vid field contains the 32-bit identifiei 
for that volume. It the media does not contain such <j 
boot sector, the FSD must generate a unique label for 
the media and place it into the vpi__vid field.

pointer to file-system-dependent portion of VPB. The 
FSD may store information as necessary into this area.

handle to volume.

pointer to sector 0 
is ONLY valid when

read from the media. This poinLei 
flag == 0. The buffer the poinlci

• ·
• · · · ·
• · · ·
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refers to MUST NOT BE MODIFIED. The pointer is always 
valid and does not need to be verified when flag == 0; 
if a read error occurred, the buffer will contain 
zeroes .

The FSD should examine Lhe volume presented and determine whether 
it recognizes the file system. If so, it should return zero after 
having filled in appropriate parts of vpfsi and vpfsd. The 
vpi_vid and vpitext fields must be filled in by the FSD. If the 
FSD has an OS/2 format boot sector, it must convert the label from 
the media into asciiz form- The vpi_hDev field will be filled in 
by OS/2. If the volume is unrecognized, the driver should return 
non-ze ro.

The vpi_text and vpivid must be updated 
these values change.

The contents of the vpfsd are as follows:

by the FSD each time

Microsoft Confidential
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represent references to the VPB. When all kernel references to a 
volume disappear, FS_MOUNT is called with flag == 2, indicating a 
dismount request.

When the kernel detects that a volume has been removed from its 
drive, but there are still outstanding references to the volume, 
FS_MOUNT is called with flag == 1 to allow the FSD to drop clean 
(or other regenerable) data for the volume- Data which is dirty 
and cannot be regenerated should be kept so that it may be written 
to the volume when it is remounted in the drive.

When a volume is to be formatted for use with ?.n FSl\. the kernel 
calls th^ FSD*s FS_MOUNT entry with flag == 3 to allcw the FSD to 
prepare for the format operation. The FSD should accept the 
volume even if it is not a volume of the type that FSI? recognizes, 
since the point of format is to change the filesystem on the 
volume. The operation may be failed if formatting doesn't make 
any sense. (For example, an FSD which supports only CD-ROM.)

(FLAG = 0)
The FSD is expected to issue an FSD_FINDDUPHVPB to see 
if a duplicate VPB exists if one does exists the VPB 
fs dependent area of the new VPB is invalid and the 
new VPB will be unmounted after the FSD returns from 
the MOUNT. The FSD is expected to update the fs 
dependent area of the old duplicate VPB.

If no duplicate VPB exists the FSD should initialize 
the fs dependent.

(FLAG = 1)
VPB fs dependent part is same as when FSD last 
modif ied it.

(FLAG = 2)
VPB fs dependent part is same as when FSD last 
modified it.

the volumeAfter media recognition time, 
examined using the FSH_GETVOLPARM call. The volume 
should not be changed after media recognition time.

parameters may be 
parameters

During a mount request, the FSD may examine other sectors on the 
media by using FSHDOVOL1O to perform the I/O. If an 
uncertain-media return is detected, the FSr is expected to clean 
up and return ERRORUNCERTAINMEDIA in oraer to allow the volume 
mount logic to restart on the newly-inserted media. The FSD must 
provide the buffer to use for additional I/O.

The kernel manages the VPB via a rel count. All volume-specific 
objects are labelled with the appropriate volume handle and

2.0 Functional Characteristics 279

Since the hardware does not allow for 
media, It is certain that the unmount 
volume is not present (n any drive.
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2.1.8.11

Purpose

.28 FS_MOVE - Move a File or Subdirectory:

Moves (renames) the specified file or subdirectory.

int far pascal FS_MOVE (pcdfsi, pcdfsd,
pSrc, ISrcCurDirEnd, 
pDst, iDstCurDirEnd)

struct cdfsi far 
struct cdfsd far 
char far * 
unsigned short 
char far * 
unsigned short

* pcdfsi;
* pcdfsd; 

pSrc;
iSrcCurDirEnd 
pDst ;
iDstCurDi rEnd

Microsoft Confidential
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This directory or any of its sub-director fee is not the 
4 current directory for any process in the system.

4 In addition, system also checks for circularity in source and
4 target directory names; i.e. the source directory is not a prefix
4 of the target directory.

Reminder: OS/2 does not validate input parameters, so FSD should
call FSH_PROBEBUF where appropriate.

Where

pcdfsi pointer to 
structure .

file-system independent working di rectory

pcdfsd pointer to
st ructure.

file-system dependent working directory

pSrc pointer to 
FSD dees not

asciiz name of source file/directory . The 
need to verify this pointer.

iSrcCurDirEnd index of the end of the current directory in pSrc.
This is used to optimize FSD path processing. If 
iSrcCurDirEnd == -1 there is no current directory
relevant to the source name text.

pDst pointer to asciiz name of destination file/directory.
The FSD does not need to verify this pointer.

iDstCurDirEnd index of the end of the current directory in pDst.
This is used to optimize FSD path processing. If 
iDstCurDirEnd == -1 there is no current directory
relevant to the destination name text.

Remarks

*
a

+
4

The file specified in filename should be moved or renamed to be 
destfile if possible.

Neither the source nor the destination filename may contain 
wildcard characters.

In the case of a Subdirectory move, system does the following 

checking :

* No files in this directory or its sub-directories are open.
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2.1.8.11 29 FS_NEWSSZE - :hnnen Fill's Loggcal Size:

Purpose Chang's a file's logical (EOC) size.

I lnt far ^scal FS_NEWSIZE (lssfsi, psffs0, 1'^ IOHa^
struct sffsl far * p^flfd; 
struct sf^0 fao * ^iMs0;

* unsigned 1nce lcn;
I uns1gn'd s.ort IOnag;

Where

Mcrr^(^ft CorBclf'iUa1 
OS/2 1.2 IFL Patent D^st^f^ueΠtn inn

2.1.81130 FS—NfMIPE - Cr a remote named pipe spina tioc:

Purpose Perform a special purpose eamed p1p' nperat.nc iemo^'y.

lnt far pascal FS_NM>PPE( ^f^M ^fs0, OpTyp<e■, pO^ec 
pDatta, pName ) ;

struct cfici fao * ^ffsi; 
struct far * ^fiste
unsigned short OpType;
ucirn npopeo far * pOpR-c; 
chao far * pData;
char far « pName;

I

I

I

^ffs1 pointer to fiC-sycan^u independent portion of open filc
instance .

^tfs0 p^intro to fik^s'em 0'pcn^i^nlt ^rt.rn rf open filc
instance .

..cn tesire0 nns 1cngth rf fi.lc.

IOflag ifd1caarc 1nfsruat1nn about the operation on the handle.

IOflag -- 8x8818 in01catec sriar-throfgt.

IOflag == 8x8828 if01taacc co-cache.

O
CM

+ ReuurDc + Th' FSC sDould return an ηοοϋ 1f an attempt .s made 
s.zn to bnyoed th' ned rf th' terete accnss 0evicc.

to set tDe

Thn f1lc s^tem tekro shoul0 ntt^l^upt to set th' teze (EOD) rf the 
f1lc to cnssizn and update te^tezc 1f ^αοϋΐκΜ. If th' nns tezc 
.s .a^cr tern the curji<enn1y ιΠπ^'0 cizc, th' f1lc s^tem 
tekco should tn thc extent possibl.e noi^nnee for ηΠΙαιη 
tn th' nnsly a1J^c^catnd ^ηη^.

Of thn inforuatinn · ■ ss'd in IOf-ag, thc srian-throfgt Lit is a 
MANCATORY bit .n t.at any 0ata srittce to th' b1ock tevice must bn 
put out re th' medium befnoe tD' tevice tekco returns. Thn
no^atee bit re the stteo .an0, .s an κΜ^ογ bit t.at sa^ 
shaker th' ^ta be1ne ^η^ηοη0 .s sorth cnCtine or not.

Were

psffsl pointer ts fi'-ssctreu .c^pen^nt portisn of open Hc
instance .

pcffsd pointer to fil-cysseeu dependent portisn sf opne filc 
instance .

OpType speratisn tn bo profs/mete T.is paoamiteo siM takc rn
the foliosi^ values:

NMP_GetPHanddSatn 0x21 
NMP_SetPHandSSate 0x01 

NMPPipcQIcfo 0x22 
NMPPnnkPipe 0x23 
NMP_honnnctPipe 0x24 

NMP_DisconnectP1pe 0x25 
NMp_TrnccacLPipe 0x26 

NMPREADRAW 0x11 
NMPWRITFRAW 0x31 
NMP_WAATPIPE 0x53 
NMP_CAL1LPIPE 0x54 
NMP_QNmPipnSnmStatn 0x58

pOpRec teta recro0 shich e^r.cs 0'pending re th' va^1ue sf
OpType. Thn flost paonuereo in each Ctiuctui^c nnco0nc 
the length sf the pnrnuurer blnck. Thn sncrnd parameter 
if con-znoo 1cd1caanc that the pCata pnonmneo is 
suppHc0 aed givcs fos 1nnglth. Thn fn1cosing rncood 

formats aoe us'0:
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CM
O
CM

eging nyper {
struct phs_pprao phs;
struct npi_param tpi;
struct cpr_parao npr;
struct cpw_parao npw;
struct cpqjjparam gpq;
struct cpx_ par^a^m gpx;
struct cpp_pa^^o gpp;
struct cpt_param tpt ;
struct gcps_param ^cps;
struct gpc_pa ram gpc;
struct gpd_ pa rar. gpl;
/* cpoper */

/* Get/SetPHandSSate ^arao^Ctcr block */
struct pte_parao {

start ^S-lct;
short phs_llen;
short phs_pmode; /* -i-e mode set or returnee */

);

/* DosQNnP ipeCnfo parao^Cer block.
* data is info, buffer addr */

struct gpi_ppram (
short tpi_lnn;
ster·. npi_elcn;
ster. g^l-lev^]1; /w information lcvcl desired */

);

/Λ Dos^wRead^Upe pirieeCers, 
buffer ildr */ 

gpr_pαrao { .
n^r__lcn; 
np^dlet;
npr_nbyt; /* number of ^tcs reie */

);

* lata is 
struct

shor t 
start 
short

/* DosRaw!rrtcNmPPpc pirioeCers, 
* eata is taker iddr *

struct
short
short
short

};

gpwparam 
gpwlcg; 
gpw __ llet; 
gpw_nbyt; /e gutaoer of ^Ccs wriLC.et */

2.0 tanccional ^1^.^^« 285

/# KPipctout -αrαocCcrs */
struct gpq_pprao {

short gpq_lct;
short gpq_elnn;
long gpq_tleeo; /* cienout in eilHcecotas A/
short npqRp-in; /* ^io^^ of calkr e/

);

/* DosCaUNOipc parao^C^^G, 

* eata is fo-takcr aeer *
struct gpx_parao (

short
unsigned short 
ctar far 
unsi^ne1 stert 
unsigned stert 
long

g^x^ilcn;
npx__lct;
*gpx_otaf;
npxolcn;
npx_nbyt;
npx_Cimco;

/* length of it-duiini */
/* poittnr to o^U-b^Jifci e/
/* length of out-buffcr ·/
/* geO^t^r of bytes read */
/* timeout it eilliccooceG */

);

/* PeelcPipc paraeeCers. eaca is taker p11 w/ 
struct npp_parao {

short gpp_lcn;
ecsitcnd short cpprIIcc;
ecGitced short gppRnbyt; /* gutaer of 1bytes rcad */
unsigned short gpp__ avlO; /· bytes left it pipe */
ecsigncd stert nppRivU; /* bytes left i n current osg
unsigned short g—R state; /* stain */

/

/* DoGTrafGPCtNoPipc parpm:ters 
* daca is it-taffcr adlr w/

struct npt_parao {

};

short
unsigned short 
cter far 
unsigned short 
unsigned short

npt_len; 
npt_ilet; 
*nplt_obuf; 
npt_olcn; 
npt_rbys;

/* length of 1η-^ϋ^ */
/· pointer to out-tattcr * 

/* lnngCh of nuU-duffci */ 
/* number of rcad w/

2.0 Funnciotal CheiraiccisticG 00148
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/* QNmpipeSemState parameter block, 
* data is user data buffer */

struct gnps_param (
unsigned short qnps_len; /*
unsigned short qnps_dlen; /*
long qnps_semh; /*
unsigned short qnps_nbyt; /·

length of parameter block */ 
length of supplied data block 
system semaphore handle */ 
number of bytes returned */

);

/* ConnectPipe parameter block, no data block */
struct npc_param (

unsigned short npc_len; /♦ length of parameter block */
unsigned short npc_dlen; /♦ length of data block */

/* DisconnectPipe parameter block, no date. lock */
struct npd_param {

unsigned short npd_len; /· length of parameter block */
unsigned short npd_dlen; /* length of data block */

2.1.8.11.31 FS_OPENCREATE - Open a File:

Purpose Opens (or creates) the specified file.

int far pascal FS_OPENCREATE (pedfsi, pedfsd,
pName, iCurDirEnd, 
psffsi, psffsd, 
fhandflag, openflag, 
pAction, aLtr, 
pEABuf)

struct cdfsi far * pedfsi;
struct cdfsd far * pedfsd;
char far * pName;
unsigned short iCurDirEnd
struct sffsi far · psffsi;
struct sffsd far * psffsd;
unsigned short fhandflag;
unsigned short openflag;
unsigned short far * pAction;
unsigned short attr;
char far * pEABuf;

pData

203

pointer to user data buffer for operations which require 
it. When the pointer is supplied, its lenath will 
given by the second element of the pOpRec structure.

Remarks

* Where

pName pointer to remote pipe name. Supplied only for *
NMP_WAITPIPE and NMP_CALLPIPE operations. For these two 
operations only, the psffsi and psffsd parameters have * 
no significance. ·

I
I

This entry point is for support of special remote named pipe | 
operations. Not all pointer parameters are used for all I 
operations. In cases where s particular pointer has no | 
significance, it will be NULL.

This entry point will be called only for the UNC FSD. Non-UNC * 
FSDs are required to have this entry point, but should return "not 
supported" if called. *

pedfsi pointer to file-system independent working directory 
structure. The contents of this structure are invalid 
for direct access opens.

pedfsd pointer to file-system dependent working directory 
structure. The contents of this structure are invalid 
for direct access opens. For remote character devices, 
this field will contain a pointer to a DWORD that was 
obtained from the remote FSD when the remote device was 
attached to this FSD. The FSD can use this DWORD to 
identify the remote device if it wishes.

pName pointer to asciiz name of file to be opened. The FSD
does not need to verify this pointer.

iCurDirEnd index of the end of the current djrectory in pName.
This is used to optimize FSD path processing. If 
ICurDirEnd == -1 there is no current directory relevant 
to the name text, i.e. a device. This value is invalid 
for direct access opens.

psffsi pointer to file system independent portion of open file 
instance .

psffsd pointer to file-system dependent 
instance .

portion of open file

2.0 Functional Charactcristics
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o
CN

I Reoerks
I
I
I
I

fhtd^lflag in^ettes thn eesirne staring mode amd teeess mode fnr
the Hie handle. See the API tacufireetation for the 
OpemMnde ptrtoter for DOSOPEN. An addiit'nntl. teeess 
mode 3 is taHce1 when ahn Hie 's beicg opened om 
behhtf nf the OS/2 .otta1 fnr purposes nf executing a 
Hie or lnt/l^rg a ood/B. f ahn Hie system does not 
support am executable ataritata, R stauB arete ehis 
teeess mode as o^m for rnteing. The vt.un nf RandHag 
ptssee tn thn FSD w'l be valR.

openHag ine'ettes thn action taker when the Hie 's ^nsect or
absent. See thn API tacummnta1 ion Br ahn OpenFltg fnr 
DOSOPEN. The vt.un nf openHtg ptssed .o thn FSD wid 
be valR. ΒΒ vt.ue 's 'nval'1 for tarnea aeeess 
opens .

Action Beatior where FSD retards a descciption of the action
.tknr ts governe1 by openHag. The FSD does cot need to 
verify ahis pointer. The eonterta nf Act'oc trn invalR 
om returr for lireet teeess opens.

iter OS/2 Hie attributes. This vt.un 's 'nvalid Br tarnet
aeeess opens.

pEABuf pointer tn nxannlnl attribute Ufer. This buffer
contains attributes thae wi'l be set. upom ernatior of a 
new Hie or upom replacement n^ tm existing fiIe. If 
NULL, no exaeclel attributes tre tn be set. Addressing 
nf ahis tatt tret tas not Ibeen validate1 by ahn b^rn^l

(See . The eonterta of EA3uf tre 'nvalR
om return for direea teeess opens.

For the Hie ernatn operat'oc, if sυfecesfufl SS_SSCRET and 
ST_PCREAT tre set. Ttas wll. .cuuse thh _fle So _htv _ _a .ast 
reac. and list wrRe time. if it is d/ekr^e So .m^ She .ase 
retd/wrRe time stents same as the cereta Simee s^pR set 
ST—SWRITE, ST_PWRRTE, ST_SREAD, and ST_PREAD as wed.

I Fnr thn Hie o^em o^rttion. the FSD stauB copy id su^orte1
I tpme s^mps foes the (heeetory entry into the SFT.

The staring mode ety be zero if thls 's a rnqunst tn opem t f'le 
froo ahn 3.x tax .r eornp^bUity mode or for tm FCB revest.

*
*
I
I

FCB requesta fnr retd-writn teeess tn t natality fde stauB be 
mapped tn retl-orty access tmd reflected in the sfs_oode Hell by 
the FSD_ An FCB request R Btacatad by hhe thRd bR set fn hhe 
fii_Jtyl>e HeR.

I

I

I

I

I

I
I

type == 0x0000 ΐη/ίϊΐ.ϋ file .

type == 0x0001 ίη/ΐϋ-ϋ device.

type == 0x0002 in/ieates nteed

type == 0x0004 ir/ieatnf FCB open.

Al other values reserve1.

FSDs tre require/ tn 'rieitdze thn fii_tyhn HeR, the
FCB bit.

Also om enttr^ thn sfi_hvhb He11 's Hde1 <n. f thn Ble's 
..Kgietl size (EOD) B speedne/ it wid be ^sse1 'n thn sftyshe 
fle11. To thn nxennt ^•sibln, thn Hie sptap stauB .ly R 
tdoetee ehis euta starve effiiiene teems.

Exten1ee attributes tre set 1) thn ereaL'inn nf t new Hie, 2J
thn arureat ion-of am nxR.ing file, tnd 3) ahn aceoen. nf tn
exifeing fde. They are cot set Br a normal open.

If the sttc/tr1 OS/2 Hie creation attributes tave taem s^€^e^ifi^e^d. 
thny wid be passed 'r thn utr f'eR. To the extent; pwskln, 
the file sysaeo stauB Btar^ea ahn extenta1 attributes tmd ^ply 
ttao to the cewty ereaan1 or existing fde. ^.ϋ^1 tteribftcs 
(EAs) that thn file systeo taes not itsed use stauB be rn.tinn1 

with the Hie tmd cot tascanin1 or rejec.e1.

FSDs trn tn support tareet teeess opens. These tre
'n/ieate1 by t b<e set 'n the srisLsrijorin HeR. See DOSOPEN 
for informatior. Some of thn parameters ptssed .o the FSD Rir 
taree. aeeess o^ms tre 'nval'1, as tascr^e1 tb<nve.

On a successful return, thn fodowing Helds 'n thn 
se^u.aure oust be Hde1 in by t’nn f'le system ^'ver: sH^'ie 
tmd id the time and tatn HeRs.

The riB^seem ta^ndent port'or of opem Hie nisttnen ptssed to 

thn FSD for FS—OPENC^ATE wid aJ^wtys be un'n'tBdze1.

Inf't<ee FCB o^ms of thn same Hie by thn same 3xtax hroeefs is 

suppnR1. The Hrst open 's ptssee ahrough ta thn FSD. 
Subsequent opens trn not seen by thn FSD.

Amy con-zero ^kue rntarre1 by the FSD 'n^eaees thae thn open 

fi'led tnd thn file is cot open.

*
*

I
I

I The Hags taHne1 for the siRy^ field are:

2.0 n^r^t^taon^]1 Ctaarteacrstief 289 2.0 tancUont1 Cthani-eRt'es 00150
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* 2.1.811.32 FS__AAHINFO - Fuuny/Set a Fill's Information:

* Purpose Returns information for a spekcHc path or file.

.nt far pascal FS_PATHINFO (flag, ’^c^fisi1, ’cdfs1, 

pName, .CurDlE-i, 
level, ’Data, cbData)

unsigned short 
struct cdfst far

clfsl far 
char far * 
uisfgneh start 
unsigned short 
char far * 
un^1gnel start

flag;
* pcdfsi;
* pcdfsd; 

pNamn; 
1CuaD1rEtl; 
lnvel; 
’Data; 
cbD^^ta;

LD
O
CM

Where

+ flag

+

Microsoft Contfdeltia1

OS/2 1.2 IFS Patent Docummetaaion

’Data t11aesy appl.cation lata aria. Addressing of tete
data arna tas not bnnn valteati1 by ten Iknrnel (Snn 
FSH_PROBEBBU). When retrieval (flag == 0) is specified, 
the FSD wilt place thn information into thn buffer. 
Men nutputting .-formatter te a Hit (flag == tee
FSD will ^^.1(^^^1 that data from thn application butter.

cbData lc-gth thn applioaLion lata aria. For flag = = 0,
Ltas te thn l.n-gth of tee daLa tee appp teati on wistas te 
rntrJ^ivi. If ttarc fs not enou^ room for ten int ten 
..cviI lata to bn returne1, thn FSD wil1 alttr-
ERROR_BUFFEe_OVERFLOW. For flag == 1, this is the
te^te data to be appHc1 ten fJ.le.

* Rnmarks Sen DOSQPATDINFO anh DOSSETPATHINFO for information lnvol
* descriptions .

* Thn FSD wil not bn callni for DOSQPATHINFO livnl 5.

4
4

4
4

te a bit eefi-ce as telows:

flag == 0x0000 .tafoatcs aktaieviΓg .-formaton.

flag == °x0001 .tafoatis setal-g .-formation on tee 
mmdia.

fteg == 0x0010 .tafoatcs teat tee .-formatte- be.ng 

set must be writtet-teoouhg onto ahn disk before
This tL .s never set when retrievi^

1-fnaeaainf.

All values reserved.

♦
4

’ccHTs! ’m.ntir te ftee-yystmm tedepenilnnt worring knectery
statotual.

’cdt1 po int e r oo fj^e-^-^ysi^km dnpenh)nt working d^ie^cn^ry
structure .

’Name pointer to ascciz name of file or d1akotnar for which
tetermat.on fs te bn retrieve1 or set. tee FSD tans not 
nnn1 to veri.fy tete poi-tnr.

.CurDlE-d index of the nnl of ten c^irrnnL iialoLnrr it pNami.
This is usel to optimize FSD path processing. If 
kurDirE-1 == -1 tetri te no current iialotnrr relevant 
to thn name text, l.e. a device.

.ivi1 .-formation .cvi1 to bn ^^-11 Level selects teong a
serins structuris lata to bn returnne or set.

2.0 FunnCio-al CCntaaOteteticy 291
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* 2.8.8.88.ββ FS_PROCESSNAME - Allow FSD to ponify tape afinr OS/2:
* cantntictizαiiot

* Purpose
*

Allow FSD ro ppnrfy f11-namm to 8s own fpantf1catiot afinr Gn
°>/2 tαnontccaizltiot ^ncnss tas compete1.

itt far pascal FS_PROCESSNAME (pNamcBuU) 
char far * ι^ρθΕι^;

I

to
o
CM

Microsont Con'ideitia1
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2.8.8. HJ· FS^READ - Rial from a Fill:

Purpose Rial thm s^€^i^Cif1m1 —umber of bytes from a film to a IuU fir 
1ncαtint.

* Were

* ^ρεΒι^ pointer .o ASCIIZ ^Gtame. Gm FSD shouiS p^n1fy the
* pat-h—ami 11 ρ1ϋη. Gm laufGr 8 ^ara-tee1 to ie thm
* 1e-gah nf thm maximum pate. Thm FSD Gms not dim1 tn
* verify G8 po8tmr.

* Remmrks
*

I

I

I

Were

Thm rlfultitg tame must bn within the maximum path lm-gtt rmtur-el 
by DOSQSSSSNFO.

This rnuitn cHows ahe FSD to m-Grcm a iffiritt tamitg 
cnnventG— Gan 0SS2. For mxippdm, nt FSD coul1 remove h1a—kf 
e^edde1 8 component names or rmGrt at error f 8 Gu—1 such 
blanks. It is callnl after thm OS/2 cantntlclizαtiot process has 
fuccmided. It is not callnl for FSa_CANO0ICALIZE.

88 ro^t1^-) win in cal1!1 fnr al1 Als Gai use ^aGames.

I This rout1—! must return tn error if thm G—ctiot 8 —ot
I supported .

I

I

I

I
I
I

2.0 FnncCin-al IheαrnCamlftics 29β
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iti far pascal FS READ (^i^sfi, psffsl, pDdIi, pLnt, IOOl^g)
^trucr sfisi far * pssfss;

sffsl far * p^lffsl;
Gar far * pD a ta;
unsigned short far * pLnn;
unsigned short IOf1ag;

ps fis1 pointer to filesssslep 
88ι-ο. ff1_pnsiiiot 
where thm d^ta is to 
update thm ffipnfiilot

1nsepe—1i—t ^88- nf rile
is thm lncatint within thm ill 
in rud from. The FSD should 
ilill.

psis) fitter no Gle-s^tpm 
i-statce.

depe—dint portint nf open file

pData addmesf of αρρ1ί!α1ltn 
Ιι^ι ιπι has not bint 
FSHiPROBBEBF).

SiLi aria. Addressing nf 
validatiS by the kernel

it i s 
(Sin

pLn — pointer to k^G of thm appHcati nt 1ι.ι aria . On
input, this is thm tuPier o'0 ^tms Gat. .n be rea1. O— 
output, this is thm dumber nf iyte fllcccisfil]y rea1, 

Ii thm application 1ιΠ area is swUmr than the ln-gth, 
to iratsfir is tn takm p1acn. 8η FSD wil1 not in 
caMi1 Gr zero G^G reals. The FSD Sons not —nil to 
veri0' G8 poittnr.

IOf1ag G^catis GGrmatG- aGut thm nt ahm handlm.

IOflag == 0x0080 Ι-ΙΙμκ wriin-ehnolge.

IOflag == 0x0020 Ι—ΙΙμ.μ to-cache.

Remarks Ii rial is successful a—l is a film, thm FSD should sir
ST_SREAD atl ST_PREAD to make the kernel timm stamp lasi 
poificatint ime 8 ahm SFT.

I Of ahm 8forpat1ot passiS 8 WHi^ thm writn-Gnoug-

I ii is a MANDATORS it 8 Gat any ^ta wriiint to the
I i1ock Gvicm must in pHL out o— tee med1lm GGrm ahm

2.0 Fun—Cional IIeaaltrlist1tf
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device ύ-iver returns. The no-cache bit, on the 
hand, is an advisory bit that says whether the 
being transferred is worth caching or not.

other
data

Microsoft Confidential
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2.1.8.11.35 FSRMDIR - Remove Subdirectory:

Purpose Removes a subdirectory from the specified disk.

int far pascal FS_RMDIR (pcdfsi, pcdfsd,
pName, iCurDirEnd)

struct cdfsi far * pcdfsi;
struct cdfsd far * pcdfsd;
char far * pName;
unsigned short iCurDirEnd;

Where

pcdfsi pointer to 
st ructure.

file-system 1ndependent work ing di rector y

pcdfsd pointer to 
st ructure.

file-system dependent working d i rectory

pName pointer to asciiz name <of directory to be removed. The
FSD does not need to verify this pointer.

iCurDirEnd index of the end of the current directory in pName.
This is used to optimize FSD path processing. I' 
ICurDirEnd == -1 there is no current directory relevant 
to the name text, i.e. a device.

Remarks OS/2 has already assured that the directory being removed is not 
fee current directory nor the parent of any current directory of 
any process.

The FSD should not remove any directory that has entries other 
than . and .. in it.
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* 2.1.d.ll.36 FS_SETSWAP - Notification of swap-file ownership:

Purpose Perform whatever actions are necessary to support the swapper.

int far pascal FS_SETSWAP (psffsi. psffsd) 
struct stfsi far * psffsi; 
struct sffsd far * psffsd;

Where

psffsi pointer to file-system independent portion of open file 
instance of the swapper file.

psffsd pointer to file-system dependent portion of open file 
instance .

* Note

*

4

4

Swapping will not begin until this calls returns successfully. 
This call will be made during system initialization.

The FSD will make all segments that are relevant to swap-file I/O 
non-swappable (see FSHFORCENOSWAP). This includes any data and 
code segments accessed during a read or write.

Any FSD that manages writeable media may be the swapper file 
system.

FS_SETSWAP may be called more than once for the same or different 
i Humes or FSDs. FSDs should be prepared to see multiple swapping 
files on more than one volume in future releases of OS/2.

4 2.1.8.11,.37 FS_SHUTDOWN - Shutdown File System for Power Off:

♦ Purpose Used to shutdown an FSD in preparation for power-off or 1PL.

4
4
4

int far pascal FS SHUTDOWN (type, reserved) 
unsigned short type;
unsigned long reserved;

4 Where

4 type indicates what type of a shutdown operation to perform.

+ type == 0 indicates that the shutdown sequence is
4
4
4
4

beginning. The kernel will not allow ary new IO 
calls to reach the FSD. The only exception will be 
IO to the swap file by the swap thread through the 
FS_READ and FS_WRITE entry points. The kernel will

4
4

still allow any thread to call FSCOMMIT,
FSFLUSHBUF and FS_SHUTDOWN. The FSD should

4
4

complete all pending calls that might generate disk 
corruption -

4
4
4
4
4

type == 1 indicates that the shutdown sequer.ee is 
ending. An FS_COMM1T has been called on every SFT 
open on the FSD and following that an FS FLUSHBUF on 
all volumes has been called. All final clean up 
activity must be completed before this call returns.

4 reserved reserved for future expansion.

4- Remarks
4

From the perspective of an FSD, the shutdown sequence looks like 
this :

4-
4
4
4

First, the system will call the FSD's FS_SHUTDOWN entry with type 
== 0. This notifies the FSD that the system will begin committing 
SFTs in preparation for systen power off. The kernel will not 
allow any new IO calls to the FSD once it recieves this first

4
4
4
4
4
4

call, except from the swapper thread. The swapper thread will 
continue to call the FS READ and FS WRITE entry points to read and 
write the swap file. The swapper thread will not attempt to grow 
or shrink the swap file nor should the FSD reallocate it. Tt.a 
kernel will continue to allow FS_COMMIT and FS_FLUSHBUF calls from 
any thread. This call should not return from the FSD until disk

4
4

data modifying calls have completed to insure a thread
already inside the FSD does not wake and change disk data.

+
4

After the first FS_SHUTDOWN call returns, the kernel will start 
committing SFTs. Tne FSD will see a commit for every SFT
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+ a'Ocia.n0 wish i.t. Dudng .οη'η F^COWIIT iallt, ahn FSD must
+ flu'h any daSa a''ocittnd with ahesn SFTs .o .is-,. The FSD must
+ not tdow any FS_AOMMIE or FS^L^HBUF cal·1 to bloc- hermtπnfSy.

+ Oncn ai of shn S^s associate1 wish She FSD have teen committe0,

+ FS_FLUSHBUF win bn cadt. to flush tH volumes. Following .01'
+ FS_SHPEDOWN will dn called wish Sype == 1. This will Sell She FSD
+ te Hush a11 buffers to .is-. Fro>m ah1' ^unt, thn FSD must not
+ bufftr any dasa destine1 fot 0i'-. Reads an1 writes So Shn swap

+ filr wi11 contkun, but .he .ΙΙ^ι.  ̂ of she swth hie wHl not
+ ctenge. °^cn aals cal.1 has compete0, no dlr sysanm cortujoti^
+ should occur if power 1' shut off.

I

I

Microsoft ^odderdt1

OS/2 1.2 IFS Patent Docummefstion

2.1.8.11.38 Fi-WRITE - WtSn to a File:

Pur^se Wrisn she 'ρ^Πη. number of bytns to a die from a bufftt

1π. ftt pascal FS-W^ITE (issffsi 
pData,

'trucS sffsl ftt * rtds;;*’
'truct 'ff'0 ftt * ^ffid;
char ftt * pData;
unsigned short ftt * hLeπ; 
unsigned short OOltgg;

psf f'0, 
pLnn, IOfltg)

Where

209

I
I

I

I

I

^ffsi winter to d^'S'slem portion of o^n die
k'Stncn. 'H^osiaicn 1' Shn locasi^o^e wkMn shn die 
where Shn data is So bn written. The FSD should update 
shn 'd^ositkn and 'd^kr del.'.

^ds. Writer to Hle'y'stem .n^Cent ^dtion m" o^n die
in'tince.

pDi^ta acres' o" appMcd^ daSa area. Addre'skg of .Ms
.ata area has not tern vtli.ttn0 dy she ^ηίο^^ (Snn 
FeH_PjeOBUDBU: .

^nn p^iinstt to lengSh o" shn .a.a are.. On
^^t, ah1' 1' shn nui^er uf tytns that to bn writeen. 
On out^t, ah1' i' She number of byte
whatm. If Shn appHc^^ .ata area i' 'mcdnt .tian 
Shn l.negsh, no .«^^'"nt i' so ta-n i^tct. Thn FSD 0ons 
not need So veriJy Sh1' ^kter.

I°°lag 1f01caSns ^formation ateut shn operation on aht handlq. 

IOdtg == 0x0010 1π01·cttt' wrist-through.

IOflag == 0x0020 ιπΟΙ^.ι' no-cache.

( Remark If write d successful an0 i' a dt She FSD shoul0 set
I and S'l'-P^RITE to make Shn -etnel Ske .a't moMication dmq

I in She SFT.

+ Thn FSD 'houl0 rnaurn an trrot fot a .ittca access handle, if shq

+ write is ^yond Shn nn1.

1 OO thn ^formation ^sse. in IOfltg, ahe wr ite-hhuugh h-. 1s a
1 KaNDLTORY his in that any data wri.ttn .o she hoc- device ^ut bq
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| pup out ot hit pedumm befoee hie άβνίηβ drier. neto-ns . The
I nocccche l1-L , on h^c othea hand. sa an adlvj soyy Gp that says
I whether the da.a beong tra-Ffnrrld .s wonto gacco-g or not.

2.1.8.12 FS H^11enΓ Fu i^f^t.^o^-s

2.1.8.12.1 FS Services Suppied By OS/2:

An FSD may ϋϋϋ SS/.2 F^;rvicnF v.t two diffnrnnt p^tcs: v.a DOS API caBs
ti 0—it-^aiz^r^tojn time, vit dynlitks to OS/2 FS-help services tt task Ιίρη.

hhn set of DOS API caBs ivaBnGn tt .tialiration tpn .s nqinvalnnt to 
l^se nvaHtGi to devicn ^.virs tt 1—UialiraGon lipi. (Sen IPL section 
near frot. of spec.) hhis .-cludis DoFRead. DosWrite, DosDeevoCt1
and among ottars

2.1.8.12.2 FS Help

FSDs tri loaded as dynlo-k Β^ιπϋ and are tMn to ..eport serv^ns 
prnv1ded-ly the kerne1. Tbise seMces can bn call^ dricdy by tce f.li 
FyFaep, passing the relevant parapelers.

O
r-1
CM * No validation of 1-ect parameters is done unless olherwOsn Fpenif0nd. The

* Fse scouid cal1 FSHr^^M^ where ^pro^iaii totorn cain-1 tce FS h^lp
* rout.-i.

When any service returns a- ntror code, thn FSI must wind out of ahi 
prtkdnr FS cah as ϋϋ as ^ssfole and rn.urt thn Fpengfog nttor code 
froe lhn to^er .o thn FS ro^^!^<^r.

There are many deadlocks ihtt may as a usuli of operations issued by
FSDs. OS/2 provide no means whereby deadlocks between fill FyFaemF and 
tppBgaiίn-s can bn tetncte^

hhn FSI helper roft0-ls trn:

* FSH_AIISHARE Add a —tmn to the sharO-g set

* FSH BUFSTATE Get or se. toftor stain

+ FSH_C/AIOSICAAIZE Convert pnacnamn to canooical torm 

+ FSH_CHECEEA.O'A.ME Check extended attributi -ape validity 

* FSH_CRITERROR Sie-al a hard irtor to the diepo-

FSH_IEVIOCTL Send I^OCTL request to tovice G.vnr 

FSH_IOVOL1O Vn1uee-baFld Fectcr-ntintind Ιι^ι^Βι- 

FSH_IOVOLIO2 Send vo1cpe-baFed IOC^. ripest to tev.ci GBit 

FSH_HNDCHAR firsi occurrence nf clitr .- sttfrg

* FSH_F1NDIUPHVPU Locates equivalent hVPUF 

FSH rF^SH^F Bus1 toBnrto dtt.t to a volume

* FSH_F0RCEO0SWAP Force segments pnrpan-ntly into memory

* FSH_GETBUF Buffered sector retd

* FSH_GETFIRSTOVERLAPUUF Locates first toftor nver1neeite range 

FSH_GETVOLPARO Get VPB data from VPB handle

FSH_INTERR Signal n— Ontnttnl irtot

FSH_ISCURDIRPREFIX Test for a prefix of t c^rren. dirngifty 

FSH_LOAICHAR Load character from a stting 

FSH_PREVCHAR Move backward it string

* FSHrPROBEBUF User a^ress vaHdty gcngk

A FSHRQSYSINIO Query FyFalm .-format.on

FSH_RELEASEBUF Release the owned toHnr 

FSH_REOOVESHARE Removn t —tmn from lhn s^r.-g set. 

FSH_SEGALLOC Alloci-i a GIT or LIT segment 

FSHrSEGFREE Release a GIT or LIT segment

F>HH_SEGREALLOC Chnngn ϋςρ^ι^ϋ size 

FSH_SEOCLEAR Request t semaphore 

FSH_SEOREQUEST Request t semaphore 

FSH_SEOSET Set t semaphore

FSH_SEOSETWAIT Set a semaphore nnd ww.t fot cfoar

FSH SEOrfAIT Wit fot clinr

2.0 Funncio—rl thitaaialiFtigi

t____
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FSH_STORECHAR Store character into string

FSHUPPERCASE Uppercase asciiz string

FSH_WILDMATCH Match using OS/2 wildcards

FSH_YIELD Yield CPU to higher priority threads

2.1.8.12.3 FSH_ADDSHARE - Add a name to the share set:

FSII_ADDSHARE adds a name to the currently active sharing set. FSDs wil) use 
this call when executing deletes or renames with wildcard characters.

* FSH_ADDSHARE returns a share handle that must be used with a succeeding
* FSH_REMOVESHARE.

int far pascal FSH_ADDSHARE (pName, mode, hVPB, phShare)
char far * pName;
unsigned short mode;
unsigned short hVPB;
unsigned long far *phShare;

Mhere

pName pointer to asciiz name to be added ir.to the share set.
The name must be in canonical form: no or *..*
components, uppercase, no metacharacters, and full 
pathname specified.

mode sharing mode and access mode as defined in the DOSOPEN
API. All other bits (Direct Open, Write-Through, etc) 
must be zero.

hVPB handle to volume where the named object is presumed to
exist.

phShare pointer to location where a share handle is stored. 
This handle may be passed to FSHREMOVESHARE.

Returns Error code if error detected, 0 otherwise.

ERROR_SHARING_VIOLATION - the file is open with a conflicting 
sharing/access mode.

ERROR_TOO_MANY_OPEN_FILES - there are too many files open at 
the present time.

ERROR_SHARINGBUFFER_EXCEEDED - there is not enough memory to 
hold sharing information.

ERROR_INVALID_PARAMETER - invalid bits in mode. 

ERROR_FILENAME_EXCED_RANGE - pathname is too long.

2.0 Functional Characteristics

* Note Do not call FSH_ADDSHARE for character devices.

* FSH_ADDSHARE may block.

2.0 Functional Characteristics 304
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To help avoid deadlocks, FSH_ADDSHARE should not be called while 
owning an OS/2 buffer.

Reminder: OS/2 does not ’’alidate input parameters, so FSD should
call FSHPROBEBUF where appropriate.

Microsoft Confidential
OS/2 1.2 IFS Patent Documentation

• 2.1.8.12.4 FSH_BUFSTATE - Get or set buffer state:

* FSH B’JFSTATE is used retrieve or set the state of a buffer.

* int far pascal
* char far *
* unsigned short 
J unsigned short

FSHBUFSTATE (pBuf 
pBuf ,- 
ί lag;

far * pState;

flag, pState)

212

2.0 Functional Characteristics

*_____________________________________

• · · · ·

305

Where

pBuf pointer to buffer. This pointer was returned to the FSD
by FSHGETBUFFER

flag indicates get or set buf state.

flag == 0 indicates rc.rieve state

flag == 1 indicates set state

pState for set, points to new state of buffer on input. For 
retrieve, points to state of buffer.

State == 0x0080 indicates dirty buffer.

All other values are reserved.

* Returns Error code if error detected, 0 otherwise.

* ERROR_INVALID_PARAMETEP. - pointer to buffer is invalid or
* reserved state bits ire set.

I Note
*

*

To set the opposite of a defined state, call FSH_BUFSTATE with the 
bit not set. For example, to set a buffer not dirty, pass 0x00 as 
the new state.

Reminder: OS/2 does not validate input parameters
call FSH-PROBEBUF where appropriate.

2.0 Functional Characteristics

so FSD should
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• 2.1.8.12.5 FSHCANONICALIZE - Convert pathname to canonical form:

* FSH__CANONICALIZE is used to convex a pathname to a canonical form by
* processing *.'s and f..'s, uppercasirg, and prepending the current directory
* to non-absolute paths.

• int far pascal FSM_CANON1CALIZE (pPathName, cbPathBuf, pPathBuf)
• char far a pPathName;
* unsigned short cbPathBuf;
• char far * pPathBuf;

• Where

* pPathName pointer to asciiz pathname to be canonicalized.

• cbPathBuf length of pathname buffer.

* pPathBuf pointer to buffer to copy canonicalized path into.

213

* Returns Error code if error detected, 0 otherwise.

* ERROR_PATH—NOT_FOUND - invalid pathname - too many *..*s.

* ERROR—BUFFER-OVERFLOW - pathname is too long.

* Note This routine process DBCS characters properly.

* The FSD is responsible for verifying the string pointers and
* checking for segment boundaries.

I FSH_CANONICALIZE should be called for names passed into the FSD
I raw data packets. For example, names passed to FS_FSCTL in the
I parameter area should be passed to FS 1_CANONICALIZE. This routine
i does not need to be called for explicit names passed to the FSD,
I i.e., the name passed to FS_OPENCREATE.

* Reminder: OS/2 does not validate input parameters, so FSD should
* call FSH—PROBEBUF where appropriate.

Microsoft Confidential
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+ 2.1.8.12.6 FSH—CHECKEANAME - Check extended attribute name validity.:

+ FSH—CHECKEANAME is used to check the extended attribute name for illegal 
+ characters, including wildcard characters, and correct length.

+ int far pascal FSHCHECKEANAME (iLevel, cbEAName szEANamc)
4 unsigned short iLevel;
4 unsigned long cbEAName;
4 char far * szEAName;

4 Where

iLevel extended attributes name checking level.

iLevel == 0x0001 indicates OS/2 version 1.2 name
checking.

cbEAName length of extended attribute name, not including 
terminating NUL.

szEAName extended attribute name to check for validity.

4 Returns Error code if error detected, 0 otherwise.

ERROR-INVALID-NAME - pathname contains invalid or wildcard 
characters or is too long.

ERROR INVALID PARAMETER - invalid level.

4 Note This routine process DBCS characters properly.

4 The set of invalid characters for EA names is the same as that for
4 filenames. In vl.2, the maximum length ot an EA name, not
4 Including terminating NUL, is 255 bytes. The minimum length is 1
4 byte.

4 The FSD is responsible for verifying the string pointers and
4 checking for segment boundaries.

4 FSH-CHECKEANAME should be called for extended attribute names
4 passed to the FSD.

4 Reminder: OS/2 does not validate input parameters, so FSD should
4 call FSH_PR0BE3UF where appropriate.

2.0 Functional Characteristics

•_____________________________________
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2.1.8.12.7 FSH_CRITERROR - Signal a hard error to the daemon:

FSH_CRITERROR >s used to pass an error from the current thread to the ha 
error daemon, block waiting for a response, and return the response to t 
caller.

int far pascal FSH CRITERROR

Microsoft Confidential 
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4 0x0003 fail

rd 4 0x0004 continue

unsigned 
char far 
unsigned 
char far 
unsigned

Where

short cbMessage;
* pMessage; 
short nSubs;
• pSubs; 
short fAllowed;

(cbMessage, pMessage, 
nSubs, pSubs, fAllowed)

cbMessage length of message template

pMessage pointer to message template. This may conta 
replaceable paramters in the format used by the messa 
retriever -

nSubs number of replaceable parameters.

pSubs pointer to replacement text. The replacement text i
packed set of ASCIIZ strings.

fAllowed bit mask of allowed actions:

Bit

Bit

0x0001 on indicates

indicates

FAIL allowed

ABORT allowed0x0002 on

Bit 0x0004 on indicates RETRY allowed

4 Bit 0x0008 on indicates IGNORE allowed

4 Bit 0x0010 on i ndicates ACKNOWLEDGE only allowed

4- All other bits are reserved and must be zero.
4 bit 0x0010 is set, and any or some of bits 0x0001
4 0x0008 are set:, bit 0x0010 will be ignored.

If
to

Note If the user responds with an action that is not allowed, it is
treated as FAIL. If FAIL is not allowed, it is treated as ABORT. 
ABORT is always allowed.

When ABORT is the final action, OS/2 does not return this as an 
indicator, only that FAIL was returned. The actual ABORT 
operation is generated when this thread of execution is about to 
return to user code,

The maximum length of the template is 128 bytes (including the 
NUL). The maximum length of the message with text substitutions 
is 512 bytes. The maximum number of substitutions is 9.

I If any action other than retry is selected for a given hard error
| popup, then any subsequent popups (within the same API call) will
| be automatically failed; a popup will not be done.

n
e | This means that (except for retries) there can be at most, one hard

I error popup per call to the FSD. And, if the kernel generates a
I popup, then the FSD cannot create one.

| FSH_CRITERROR will FAIL automatically if the user application has
a | set autofail, or if a previous hard error has occurred.

FSH_CRITERROR may block.

To help avoid deadlocks, FSH_CRITERROR si ould not be called while- 
owning an OS/2 buffer.

* Reminder: OS/2 does not validate input parameters, so FSD should
• call FSH_PROBEBUF where appropriate.

Returns Action to be taken:

0x0000 ignore

0x0001 retry

2.0 Functional Characteristics 309 2.0 Functional Characteristics
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2.1.8.12.8 FSH_DEVIOCTL - Send IOCTL request to device driver:

FSDs call FSHDEVIOCTL to control device driver operation independently from 
I/O operations. This is typically in filtering DOSDEVIOCTL requests when 
passing the request on to the device driver.

char far

char far

pascal FSH__DEVIOCTL

1 short flag;
1 long hDev;
1 short sfn;
I short cat;
1 short func;
■ * pParm;
1 short cbP' ~m;
- ft F
1 short I* w^i;

pParm,
hDev, sfn, cat 

cbParm, pData
func,
cbData)

Where

flag indicates whether the FSD initiated the call or not.

IOflag == 0x0000 indicates that the FSD is just
passing user pointers on to the helper.

IOflag == 0x0001 indicates that the FSD initiated
the DevIOCtl call as opposed to passing a DevIOCtl 
that it had received.

All other bits are reserved and must be zero.

hDev device handle obtained from VPB

sfn system file number from open instance that caused the
FSH_DEVIOCTL call. This field should be passed 
unchanged from the sfi_selfsfn field. If no open 
instance corresponds to this call, this field should be 
set to OxFFFF.

cat category of IOCTL to perform

func function within category of IOCTL

pParm long address to parameter area

cbParm length of parameter area

pData long address to data area

Microsoft Confidential
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cbData length of data area

Remarks An FSD needs to be careful of pointers to buffers that 
are passed to it from FS_IOCTL, and what it passes to 
FSH_DevIOCt1. It is possible that such pointers may be 
real mode pointers if the cali was made from the 3x box. 
In any case, the FSD must indicate whether it initiated 
the DevIOCtl call, in which case the kernel can assume 
that the pointers are all protected mode pointers, or if 
it is passing user pointers on the the FSH_DevIOCtl 
call, in which case the mode of the pointers wi 11 depend 
on whether this is the 3x box or not. An important. *\hing 
to note is that the FSD MUST NOT mix user pointers with 
its own pointers when using this helper.

Returns Error code if error detected, 0 otherwise.

ERROR_INVALIDFUNCTION - the function supplied is incompatible 
with the category supplied and the device handle supplied.

ERROR—INVALID-CATEGORY - the category supplied is incompatible 
with the function supplied and the device handle supplied.

Device driver error code

Note FSH_DEVIOCTL may block.

To help avoid deadlocks, FSH_DEVIOCTL should not be called while 
owning an OS/2 buffer.

Reminder: OS/2 does not validate input parameters, so FSD should
call FSH_PROBEBUF where appropriate.
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2.1.8.12.9 FSH_DOVOLIO - Volume-based sector-oriented transfer:

FSH_DOVOLIO performs I/O to the specified volume. It formats a device 
driver request packet for the requested I/O, locks the data transfer region, 
calls the device driver, and reports any errors to the hard error daemon 
before returning to the FSD. Any retries indicated by the hard error daemon 
or actions Indicated by DOSERROR are done within the call to FSH_DOVOLIO.

4 int far pascal FSH_DOVOLIO (operation, fAllowed, hVPB, pData, pcSec, iSec)
unsigned short operation

4 unsigned short fA1lowed;
unsigned short hVPB;
char far « pData;
unsigned short far * pcSec;
unsigned long iSec;

Microsoft Confidential
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All other bits are reserved and must be zero.

The difference betwcfcr the "cache bypass" and the "no 
cache" bits is in the type of request packet that the 
device driver will see. With "cache bypass", it will 
get a packet with command code 24, 25, or 26. With "no 
cache", it will get the extended packets for command 
codes 4, 8, or 9. The advantage ot the latter is thot 
the write-through bit can also be sent to the device 
driver in the same packet, thus improving the 
functionality at the level of the device driver.

fAllowed bit mask pf allowed actions:

216

Where 4

I operation bit mask indicating read/read-bypass/write/ 4
I write-bypass/ verify-after-write/write-through and
I no-cache operation to be performed. 4

Bit 0x0001 off indicates read. 4
4

Bit 0x0001 on indicates write. 4

Bit 0x0002 off indicates no bypass.

Bit 0x0002 on indicates cache bypass.

Bit 0x0004 off indicates no verify-after-write 
operation .

Bit 0x0004 on indicates verify-after-write.

Bit 0x0008 off indicates errors signalled to the 
hard error daemon.

Bit 0x0008 on indicates hard errors will be returned 
I directly.

I Bit 0x0010 off indicates I/O is not "write-through".

I Bit 0x0010 on indicates I/O is "write-through".

I Bit 0x0020 off indicates data for this I/O should 4
I probably be cached.

4-
I Bit 0x0020 on indicates data for this I/O should
I probably not be cached. *

Bit 0x0001 on ind i cates FAIL allowed

Bit 0x0002 on indicates ABORT allowed

Bit 0x0004 on indicates RETRY allowed

Bi*. 0x0008 on indicates IGNORE allowed

Bit 0x0010 on indicates ACKNOWLEDGE only allowed

All
bit

other
0x0010

bits are reserved and must 
is set, none of the other

be zero, 
bits ma

set.

hVPB volume handle for source of I/O

pData long address of user transfer area

pcSec pointer to number of sectors to be 
transferred. On return this is the number of 
sectors successfully transferred.

iSec sector number of first sector of transfer

Returns Error code if operation failed, 0 otherwise.

ERROR_PROTECTION_VIOLATION - the supplied
address/length is not valid.

ERROR_UNCER. \IN_MEDIA - the device driver can no 
longer reliably tell if the media has been changed. 
This occurs only within the context of an FS_MOUNT 
cal 1.

ERROR_INVAL1D_PARAMETER - invalid bits in fAllowed. 

ERROR_TRANSFER_TOO_LONG - transfer is too long for
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* device

Device-driver/device-manager errors listed '·--------------
----------- -------------- -------------- -------------- » on page-------.

Note FSH_DOVOLIO may be used at all times within the FSD.
When called within the scope of a FS^MOUNT call, it 
applies to the volume in the drive without regard to 
which volume it may be. However, since volume 
recognition is NOT complete until the FSD returns to the 
FS_MOUNT call, the FSD must take care when an 
ERROR_UNCERTAIN_MEDIA is returned. This indicates that 
the media has gone uncertain while we are trying to 
identify the media in the drive. This may indicate that 
the volume that the FSD was trying to recognize was 
removed. In this case, the FSD must release any 
resources attached to the hVPB passed in the FS_MOUNT 
call and return ERROR_UNCERTAIN_MEDIA to the FS_MOUNT 
call. This will direct the volume tracking logic to 
restart the mount process.

I OS/2 will validate the user transfer area for proper
I access and size and will lock the segment.

* If an error occurs during the transfer and an OS/2
* buffer is owned, it will be released before signalling
* the hard error daemon.

I Verify-after-write or write-through specified on a read
I will be ignored.

+ On 80386 processors, FSHrDOVOLIO will take care of
+ memory contiguity requirements of device drivers. It is
+ advisable, hence, that FSDs use FSH^DOVOLIO instead of
> calling device drivers directly. This will improve
4 performance of FSDs running on 80386 processors.

* FSH_DOVOLIO may block.

* Reminder: OS/2 does not validate input parameters, so
* FSD should call FSH_PROBEBUF where appropriate.

* 2.1.8.12.10 FSH_DOVOLIO2 - Send volume-based IOCTL request to device driver:

* FSDs call FSH_DOVOLIO2 to control device driver operation independently from
* I/O operations. This routine supports volume management for 1OCTL
* operations. Any errors are reported to the hard error daemon before
* returning to the FSD. Any retries Indicated by the hard error daemon or
* actions indicated by DOSERROR are done within the call to FSH_DOVOLIO2 .

* int far pascal FSH_DOVOLIO2 (hDev, sfn, cat, func, pParm,
I cbParm, pData, cbData)
* unsigned long hDev;
* unsigned short sfn;
* unsigned sho.rt cat;
* unsigned short func;
* char far * pParm;
* unsigned short cbParm;
* char far * pData;
* unsigned short cbData;

* Where

hDev device handle obtained from VPB

sfn system file number
FSH_DEVIOCTL call, 
unchanged from the 
instance corresponds 
set to OxFFFF.

from open instance that caused the 
This field should be passed 

sfi_selfsfn field. If no open 
to this call, this field should be

* cat category of IOCTL to perform

* func function within category of IOCTL

* pParm long address to parameter area

* cbParm length of parameter area

* pData long address to data area

* cbData length of data area

* Returns Error code if error detected, 0 otherwise.

* ERROR_INVALID_FUNCTION - the function supplied is incompatible
* with the category supplied and the device handle supplied.

* ERRORrINVALID_CATEGORY - the category supplied is incompatible
* with the function supplied and the device handle supplied.
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Device driver error code

Note The purpose of this routine is to enable volume tracking with 
ioctls. It is not available at the API level.

FSH_DOVOLIO2 may block.

To help avoid deadlocks, FSH_DOVOLIO2 should not be called while 
owning an OS/2 buffer.

System does normal volume checking for this request.

Reminder: OS/2 does not validate input parameters, so FSD should
call FSH_PROBEBUF where appropriate.

* 2.1.8.12.11 FSH_F1NDCHAR - Find first occurrence of char in string:

* Provides mechanism for find the first occurrence of any one of a set of
* characters in an ASCIIZ string taking into account DBCS considerations.

* int far pascal FSHFINDCHAR (nChars, pChars, ppStr)
* unsigned short nChars;
* char far * pChars;
* char far * far * ppStr;

* Where

* nChars number of chars in search list.

* pChars array of chars to search for. These cannot be DBCS
* characters. The NULL character cannot be searched for.

* ppStr pointer to character pointer to begin search from. This
* pointer is updated upon return to poirt to the character
* found. This must be an ASCIIZ string.

• Returns Error code if match failed, 0 otherwise.

ERROR_CHAR_NOT_FOUND - none of the characters were found.

* Note The search will continue until a matching character is found or
* the end of the string is found.

The FSD is responsible for verifying the string pointers and 
checking for segment boundaries.

Reminder: OS/2 does not validate input parameters, so FSD should
call FSH__PROBEBUF where appropriate.
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2.1,8.12.12 AeH_AINDDLJPHVPB - Locate ^qi^iv^lent hVPB:

Provides mechaMsm for RenRiywg eievioui instance o' a volume during the 
Ft_M0UNT ^oeess. When OS/2 •s zing a vo1ume, -t caRs the FtD to
mount the volume, At this e^c.Rt. the FtD may elect to allocate storage and 
buffnr data 'or ieai volume. The mount ^oeess wiR allocate a new VPB 
whenever Re media becomes unceetafe (Re Levien driver recognizes that it 
can no fenger be fort Re media • s ueceteged) . This VPB cannot be
eollaeind wiR a ^ev^^y t11luctted VPB (due to a η^εΓϋΜ o' media) 
u^1!·1 Rn Ft_MOUNT caR HowwevRn ^ev^us VPB may have sorne
caRed data Ra. must be updated from Re media (Re media may etve been

* written whRe -t was removed). Ftt.' FINDDUPHVPB a^ows Rn FtD to tird Ris
* ereeious occurrence o' Rn volume order tt u^^c^te Rn caRed iRfnreatinn 

'or Re Rd VPIB. Note ttat Rn eewly erna.nd VPB wiR be unmounted if thern 
• s anGRer, Rdnr VPB 'or Rai vo^ee.

iet far pascal Aea__ANNDDUPHVPB (hVPB, phVPB) 
unsigned short hVPB; 
uesigeed short far * phVPB;

2.1.8.12.13 At^J_ALUtHBUA - Flush buffered data to a volume:

Flush buffer lakes dirty contained in Lhe buffer cache on u
media and writes Rem ^. OpelonaRy, thn data can R ^seartind

afterwards.

ini far pascal AeH_ALUeHBUF (hVPB, 'Discard)
unsigeed short hVPB;
unsigned short 'Discard;

Where

hVPB handle to the volume io be 'lushed

I 'Discard

I

I

ifdicttni diieositiuf o' caRed data.

'Discard == 0 ifdictt.ns do” i discard any buffers,

'Discard == 1 ifdictt.ni discard clean buffers

All other values are reserved.
Where

σ»
r—I 
CM

hVPB handle to thn volume to be feued

phVPB enifiei to where handle of metching volume will oe
stored.

Returns Error code if no matching VPB found. 0 otherwise, 

ERROR_NO_ITEMt - is no maaching hVPB,

* Note Reminder: OS/2 does edi validate ifeut parameters, so FtD should
• caR FtH_PROBEBUF where tppeoneiate.

Returns Error code if any write failed. 0 otherwise.

ERROR_INVALID_PARAMETER - the value of Opeeation is invalid·

Devece-drivnrddevine-mtftgni errors listed ”------------- ----------- -----------
----------- --------------” on page---------

I Note If 'Discard - 1 and a write niini occurred, the data in the
I bufferis) that generated the error is not discarded.

* tne note under FtH_GETBUF 'or ifieΓtctcons wiR otter differ
* caRs.

* Reminder: OS/2 does not validate param^l^eii, so FtD sfoufe
* caR FtH—PROBEBUF where appeoueiate.

AeH_ALUeHBUF may block·
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2.1.8.12.14 FSH_FORCENOSWAP - Force segments permanently into memory:

An FSD may call FSH_FORCENOSWAP to force segments to be loaded into memory 
and marked non-swappable. All segments both in the load image of the FSD 
and those allocated via FSH_SEGALLOC are eligible to be marked. There is no 
way to undo the effect of FSHFORCENOSWAP.

If an FSD is notified that it. is managing the swapping media, it should make 
this call for the necessary segments.

Int far pascal FSH_FORCENOSWAP (sel) 
unsigned short sel;

Where

sel selector that is to be made non-swappable.

220

Returns Error code if invalid selector.

ERROR_INVALID_ACCESS - the selector is invalid.

ERROR_ACCESS_DENIED - the selector is invalid or the selector 
belongs to another process.

ERROR_DIRECT_ACCESS_HANDLE - the handle doesn't refer to a 
segment.

ERROR—NOT—ENOUGH_MEMORY - not enough physical memory to make 
segment non-swappable.

ERROR_SWAP-TABLE_FULL, ERROR__SWAP_FILE_FULL,
ERROR_PMM_INSUFFICIENT—MEMORY - attempt to grow the swap file 
failed.

* Note FSH—FORCENOSWAP may block-

* Reminder: OS/2 does not validate input parameters, so FSD should
* call FSH-PROBEBUF where appropriate.

Functional Characteristics 321
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* 2.1.8.12.15 FSH GETBUF - Buffered sector read:

* FSH—GETBUF is used to access the OS/2 sector cache to retrieve a sector from
* a particular volume. The pointer to the OS/2 buffer cache element is
* returned. The data in the buffer may be preread if desired.

int far pascal 
unsigned long 
unsigned short 
unsigned short 
char far * far

FSH GETBUF (i Sec 
iSec; 
fPreRead; 
hVPB;

• jpBuf;

iPrcrcad, hVPU, ppBui)

* Where

* iSec sector number on the volume to return

* fPreread indicates whether the sector should be preread.

* fPreread == 0x0000 indicates preread sector.

* fPreread == 0x0001 indicates no prereading of
* sector.

* All other values are reserved.

* hVPB handle to the volume

* ppBuf pointer to locaf;' ί where pointer to buffer data is
* returned

* Returns Error code if operation failed, 0 otherwise.

* ERROR—GETBUF_FAILED - the write to clear out a buffer failed
* or the read to fill the buffer in failed.

* Note FSH_GETFIRSTOVERLAPBUF, FSH_GETBUF and FSH_RELEASEBUF are used to
* obtain and release buffers. Any buffer that is owned by a thread 

is unavailable to all other threads until it is freed. At most one 
buffer may be owned by any thread.

Freeing occurs by calling FSH_FLUSHBUF, FSH_RELEASEBUF, or
FSH—GETBUF to retrieve another sector.

The buffer returned is marked as being owned by the calling 
thread. If any OS/2 buffer is still owned by an FSD when the 
system call completes, the system will halt with an Internal 
Error, thus the FSD is responsible for ensuring that all system 
owned buffers are released before it returns to the router.
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Not being preread is a performance optimization for when a file is 
being grown and a partial sector is being filled in.

Reminder: OS/2 does not validate input parameters, so FSD should
call FSH_PROBEBUF where appropriate.

FSH_GETBUF may block.

2.1.8.12.16 FSH_GETFIRSTOVERLAPBUF - Locates buffer erlapping range:

Provides mechanism for handling buffers that overlap a larqc transfer region 
within a file. When performing large transfers, the FSD needs to idenLlfy 
all buffers that contain data that overlap a particular region of the media. 
When writing to the media, these overlapping buffers must be filled in with 
the new data as they contain old data while when reading these buffers need 
to be copied over the data transferred from the media.

Typically, when a large transfer is requested, the FSD will use an algorithm 
along the following lines:

221

isecFirst = lowest sector number to be transferred
isecLast = highest sector number to be transferred

/* While there a:e sectors still to be transferred
·/

while (isecFirst <= isecLast) {

/* Find first buffer in cache that's in the transfer 
* range.
*/

FSH_GETFIRSTOVERLAPBUF (hVPB, isecFirst, isecLast, iisecBuf, 
fcpbuf);

/* Perform the I/O to the first unbuffered part 
*/

csec = isecBuf - isecFirst; 
if (csec != 0)

FSH_DOVOLIO (..., & csec, isecFirst);

/* Handle the buffered data appropriately
*/

/· Release the buffer
*/

FSHRELEASEBUF C, ;

/* Reduce range of da.ta-to-be-transferred
*/

isecFirst = isecBuf 4 1;

/* Continue until no more sectors
*/

)
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int far pascal FSH_GETFIRSTOVERLAPBUF (hVPB, isecFirst, isecLast, 
pisecBuf, ppBuf)

unsigned short hVPB;
unsigned long isecFirst;
unsigned long isecLast;
unsigned long far * pisecBuf;
char far * far * ppBut;

Where

2.1.8.12.17 FSH_GETVOLPARM - Get VPB

FSH_GETVOLPARM allows an FSD to 
-dependent data from a VPB. Since 
individual FSDs need to map the 
portions .

data from VPB handle:

retrieve f i le-systcm-ir.depcndent and 
the FS router passes in a VPB handle 
handle into pointers to the relevant

void far pascal 
unsigned short 
struct vpfsi far 
struct vpfsd far

FSHGETVOLPARM (hVPB, 
hVPB;

• far * ppVPBfsi;
* far * ppVPBfsd;

ppVPBfsi, ppVPBfsd)

hVPB handle for volume of I/O

IsecFirst logical sector number of beginning of range

isecLast last logical sector number of range

pisecBuf pointer to returned logical sector 
sector

number of buffered

ppBuf pointer to location where pointer 
returned

to buffer data is

Where

hVPB volume handle of interest

ppVPBfsi location of where pointer to file-system- independent 
data is stored

ppVPBfsd location of wb^re pointer to file-system- dependent data 
is stored

222 Returns Error code if no overlapping buffer found. 0 otherwise.

ERROR_NO_ITEMS - no overlapping buffer was found.

Note FSH_GETFIRSTOVERLAPBUF may block.

Reminder: OS/2 does not validate input parameters, so FSD should
call FSH_PROBEBUF where appropriate.

See note under FSH_GETBUF for interactions with other buffer 
calls.

Returns Nothing

’Cote FSH GETVOLPARM will not block.

Reminder: OS/2 does .not validate input parameters, so FSD should
call FSHPROBEBUF where appropriate.
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2.1.8.12.18 FSH_INTERR - Signal an internal error:

For reliability, if an FSD detects an internal inconsistency during normal 
operation, the safest thing is for the FSD to shut down the system as a 
whole, the reason being that it is not clear if the system as a whole is in 
a state that allows normal execution to continue-

When an FSD calls FSH_INTERR, the address of the caller and the supplied 
message is displayed on the console. The system then halts, 

void far pascal FSH_INTEilR (pMsg, cbMsg)

char far * pMsq;
unsigned short cbMsq;

Microsoft Confidential
OS/2 1.2 IFS Patent Documentation

2.1.8.12.19 FSH_ISCURDIRPREFIX - Test for a prefix of a current directory:

Since the kernel manages the text of each current directory for each 
process, the FSD must disallow any modification of any directory that is 
either a current directory of some process or the parent of any current 
directory of some process. FSDs call FSH_ISCURDIRPREF1X to achieve this.

FSH_ISCURDIRPREFIX will take the supplied path name, enumerate all current
* directories in use and test to see if the specified path name is a prefix or
* is equal to some current directory.

int far pascal FSH_1SCURDIRPREFIX (pName) 
char far *pName;

Where

pMsg pointer to message text

cbMsg length of message text

Where

p; me pointer to path name. The name must be in canonical
form: no or components, uppercase, no
metacharacters, and full pathname specified.

223

Returns None, does not return.

Note The code used to display the message is primitive. The message
should contain ASCII characters in the range 0x20-0x7E, optionally 
with OxOD and OxOA to break the text into multiple lines.

The FSD must preface all such messages with the name of the file 
system.

Maximum message length is 128 characters. Messages longer than 
this are truncated.

Reminder: OS/2 does not validate input parameters, so FSD should
call FSH_PROBEBUF where appropriate.

Returns Error code if pName is the prefix of or equal to the current 
directory of a process, 0 otherwise.

ERROR_CURRENT_DIRECTORY - the specified path is a prefix of or 
is equal to the current directory of some process.

* Note If the current directory is the root and the pathname is "d:\“,
* ERROR_CURRENT_DIRECTORY will be returned.

* FSH_ISCURDIRPREFIX may block.

* Reminder: OS/2 does not validate input parameters, so FSD should
* call FSH^PROBEBUF where appropriate.
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2.1·8.12·20 FSH_LOADCHAR - Lrad a ctaracter from a string

^ov^es mcchaWsm for 1rnding a foaracter from a stri^ ta/ing foto accost 
DBCS cnncideratlrtk.

Microsoft CootfdeLtt.n1

OS/2 1·2 IFS Patena Documeenaafon

| 2.1.81221 FShi_NAMEE'ROMSFN - Get the fWl path name from an SEN.:

I FSH_NAMEFROMSFN allows an FSD tr retrieve ihe full path name ior an object 
1 to which an SFN

void far pascal FSH_LOADCHAR (^5^, pChar) 
char far * far * ees/r;
unsigned short far * pChar;

I void far 
I unsigned 
I char far 
I unsigned

pascal
short
*

short

FSH-NAMTRROMFFisfn
st;;
pName;

fn · ριΒ^ι^

pName, pcbName)

Where

ppStr pointer io character pointer to string. The character
at this location wil be retrieved and this pointer wil 
be updated.

pChar pointer to character returned. If character is
coc-D^^ -he ^rst byte win be ahe diaractnr and -he 
second byte will be zero.

Note Reminder: °S/2 does not vallate ^put pnraee!Lers, so
FSD should call FSH_PROBEBUF where αppeoorratn.

224

| Where

I sin
I
I

pName

system file cumber oi file instance obtained from the 
^ϊ—ϋΐϋΐη field oi the file system Independent pari oi 
ahe SFT for the object.

I 1ocnti^rt of where the re.urned ful-l pnah name to be
stored.

I
I
+
+
f
I

I Returns 
I

pceNnbe .rcnion os where -‘he FSD p1ntes -^ s1^ of the bjffer
minted to by pName. On ahn eernel wil1 ΠΠ
tHs tn Wth ahe Iength of -he pnae came. The 1ength 

does not include -he inreinating nWl charader. The 
s1^ of -he forufo be 1rng ecru^ tr ho1d the
iuL! paah nneL, rr η.ϋ an error wil1 be rn.urnnd.

Error code if ahe SFN is invalid, or ihe buffer is nrt big enough 
to hold -he full path came. 0 if co error occurred.

I ERROR INVALIDHANDLE ahe SFN is invalid.

| ERROR_BUFFERO\rcRFLOW - the buffer is -or short for -he
| returned path.

I Note FSH-NAMEFROMSFN wil not bloc/.

I Reminder: OS/2 does not validate input parae^r^ers, so F^ ^ould
I caU FSH_PROBEBUF where appelate.
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2.1.8.12.22 FSH_PREVCHAR - Decrement character pointer:

Provides mechanism for decrementing a character pointer taking into account 
DBCS considerations.

void far pascal FSH_PREVCHAR (pBeg, ppStr) 
char far * pBeg;
char far * far * ppStr;

Where

pBeg pointer to beginning of string

ppStr pointer to character pointer. This value is decremented
appropriately upon return. If it is at the beginning of 
the string, the pointer is not decremented. If it 
points to the second byte of a DBCS char, it will be 
decremented to point to the first byte of the char.

Note The FSD is responsible for verifying the string pointer
and checking for segment boundaries.

Reminder: OS/2 does not validate input parameters, so
FSD should call FSH_PROBEBUF where appropriate.

2.1.8.12.23 FSH_PROBEBUF - User address validity check:

Since users may pass in arbitrary pointers to data, FSDs must perform 
validity checks on these pointers before using them. Because OS/2 is 
multithreaded, the addressability data returned by FSH_PROBEBUF is only 
valid until the FSD blocks. Blocking, either explicitly or implicitly 
allows other threads to run, and possibly invalidate a user segment. 
Therefore, FSH_PROBEBUF must be reapplied after every block.

FSH_PROBEBUF provides a convenient method for assuring that a user transfer 
address is valid and present in memory. Upon successful return, the user 
address may be treated as a far pointer and accessed up to the specified 
length without either blocking or faulting. This state of affairs is 
guaranteed up until the FSD returns or until the next block.

Once FSH_PROBEBUF detects a protection violation, the process will be killed 
as soon as possible. The OS/2 kernel will kill the process once it has 
exited from the FSD.

On 80386 processors, FSHPROBEBUF will insure that all touched pages are 
physically present in memory, so that the FSD will not suffer an implicit 
block due to a page fault. However, FSH_PROBEBUF does NOT guarantee that 
the pages will be physically contiguous in memory, since FSDs are not 
expected to do DMA.

int far pascal 
unsigned short 
char far * 
unsigned short

FSHPROBEBUF (operation
operation;
pData;
cbData;

pData cbData)

Where

operation indicates whether read or write access is desired

operation == 0 indicates read access is to be
checked.

operation == 1 indicates write access is to be
checked .

All other values are reserved.

pData starting address of user data

cbData length of user data

If cbData is 0, a length of 64K is indicated.

2.0 Functional Characteristics 331

• · · · • · fl *»

2.0 Functional Characteristics 332

00171

• · · · · • ·



226
^t^ro^c^flt CooHdecHal

OS/2 1.2 IFS Patent Docuimntaaion

^^ίκη' Error code if either thn access Lo thn data is itappropiiatc or
.hn user .γπ^κ rcgion itself i' «inUal^ or cnn^eCel^ 
inaccerssblc. 0 otherwise.

XeROR_PReOTXhIOORVIOLAT1ON - access to thn indicated memory 
is ieee^gs1.

Dote FSH—PROBEBUF may block.

To help avoid deadlocks, FSH_PeOBXBUF should not be called wwric 
owni^ an OS/2 bitter.

Reminder: OS/2 not. validate input laramCer', so FSD should
call FCH_PeOBXBUF where aρplooltatc.

Microsoft honCidecCia1
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* 2-1.8.12.24 INFO - Query system ίη^^η™:

* FSHrQSYSINFO queries ahn system about dynamic system variable' and static
* system variables not returned by DOSQQCSCNFO.

* tsa far pascal F^IrQSYSINF0
* unsigned short index;
* char far * pData;
* unsignee 'Dort tbiata;

Wnere

index
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I

I
I
I
I
I
I
I

1
I
I

I
I
I
I

variable to return

index -- 1 indicate' maximum sector size

index == 2 indicate' process
returned will be as fol-low':

struct {

unsigned '*ογ. 
unsigned short 
unsigned short

};

idcntia The data

PID;
UID;
PDB

index == 3 in^cntcs alaso'utn thrnae nui^er for ahn 
current thread This win be rnaurtne in sn un'igned 
short field.

index == 4 indicates verify on write flng Mr ahe 
ρ^η''. This will be return^ in an uns^^ cDar 
(bytn) field. 0 means verify is off non-0 means ia 

is oc.

pData long address to data area

cbData length of data area

Returns Error code if error detected, 0

ERROR-INVALID-PAR/WETER - Invalid index.

ERROR-BUFFER-OVERFLOW - the ^^«^r^cfi^e^e buffer is Loo 
'hort Mr the ret.urnne eata.

Dote Reminder: OS/2 does not validate input parameters, so
FSD should call FSH-PROBEBUF where appiooiktn.
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* 2.1.81225 FCH_TELEASEBNF - Release the owned buffet:

* re.eases r b^Her owned by thn canicg threrU if ocy is
* owned.

void for pascal FSH—RELEASEBUF ()

Returns Nothing

See -o.e uc^er F^^E^UF for foteracac-ss r.hh other buffet
calIs.

FSH RELEASEBUF Γί 1 not block.

Note

Microsoft CooCfdeetirl
OS/2 1.2 IFS Patent Docuumecetioc

2.1.8.12.26 FCHTEMRVECHATE - Remove a share entry:

FCH_TEMOVECHARE as used to remove r prnviously-eceet^eU come from ehe sharing 
set.

void for pascal FSHτRE^O)VECHATE (hS^a-e)
unsigned long hShare;

Where

hS^are. share handle returned by r prior cr 11 tn FCH_ADDCHAREι

Returns Note

* Note
*

Occe a call to FCH_TEMRVECHATE hos beet Issued, ihe share hanUln 
is co longer valid.

*

ft
*

FCH_TEMRVECHATE mty block.

Reminder: OS/2 does not vainne i-pue ptrtm^lers, so FSD s^u1. 
cal1 F^-^^^UF where tp^t^t^i^tiateι

To ht1p tvoi. .eadfocks, F^ME^KHA^ s^ul. not be calle. 
rMle ownicg oc OS/2 toif'e-.

227
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228
2.1.8.1227 FSH_SEGALLPC - ALl-cain t GDT or LDT cegrrntJ

* An FSD may cal1 FSH_SEGALLPC .n tlloctin a GDT or LDT cellttnr . The
* celltinr wi11 have riad/wnin access.

.ni far ptscal FSH_SEGALL,PC (flaec, pSel)

uts1gndd start 
unsafe' eong cdSng;
uts1gned shor. ftr * p^c^-.;

Where

flags ineittinc GDT/LDT,
swwppptbe/non_swappable

einlticiiot rin^

Microsoft Con^'eenia1

PS/2 1.2 IFS Patent DocumrnCLtion

expeci tc error fnr a.loca.ion of t GDT d^oiL· Th- FSD toou1' 
.irii itsilf tn ti most 10 .-.a. GDT se^orefs. .s
iht. for dach type nf eata, a etrgn se^enl bd jHo^ct.n' tc' 
'.vi'n' .tin iper^rocess rncor's.

FCH_CEGALLPC may block.

Reminder: PS/2 'res not val.'a.n .n^i ^10011^, so FSD torul' 
call FSH_PRPBEBUF where applonliati.

Care must bd tttan tn avri.' 'et'.rds taLweet cw^a^l^^^l^].d se^ents 
and swapper requests.

To help avoid 'nadl-cks, FSH_SEGALLPC should noi be callnd while 
owning tc PS/2 buffer.

Returns

Note

tbSdg

pSel

Bii OxOOO1 iff .t^ct.-s GDT sel-cior re.frtn'.

Bii 0x0001 on iteittiis LDT selector rniurni'.

Bii 0x0002 Off 1neitailc non-swtppable memory

Bii 0x0002 on .t'Kitas swappable memory.

Bits 13 and 14 are thn 'esirn' ring nuidbr.

Al other bits tri reserved ttd must bd zero.

1ength nf thn se^ent

far ataress nf ..-cation where t11 -cate' selector wil. be 
store'

Error crdi f a.l-cai1-) ^..le1, 0 othnrwisn.

ERRpR_INTERRUPT - the current tarnt' ricn.vn' a s^nt.

ERRPR_INVALID_PARAMETER - rnsnrve' ^is .t Ga^ are set or 
requested size is too largi

ERRPR_NPT_ENPUGH_MEMPRY - too much memory is allocated

It .s ^ηη^γ ihai FSDs allocate tl. their 'ttt at
ring 0 fnr orxioal prOte^ti^nn froo user ^0^10^

GDT celitinrc tre a scarce rnsrurcn; thn FSD must bd prnparee to

2.0 Funccional 337 2.0 Funccional Cht radi r1di1 cs -00174
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2.1.8.12.28 FHHSEGGRRr- ' - Re-ese - - GT T r r DTT egm-mt:

An FSD mey taU FS3_SBGFRBE to cetety- a se^ent Ttnv.inpsls e1loctt-e wth 
FS3_SEGALLOC, or 1oeie1 as part of the FSD .oege.

iat fit ptscal FSH__SEGFRBB (sel) 
uayieae1 short sel;

Where

sel yel-tLnf to b- foe-1

Returns Error code if icee femed, 0 otherwise.

I L__O__IavALID_ACC£SS - thie ye1-cLnt is .nv^]])1

Note FS3_SEGFREE may block.

*
*

Rerninder: OS/2 tees not val^a^ .n^t ptceemners, so FSD sTouI1 
tai1 FS3_PR0BEBUF where ^propHete.

Microsoft CoofWeenie1
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2.1.8.12.29 FIHsEGREEALOOT - dtag-- egon-an - sie::

Ac FSD mey cam ^^S^^ALLOC to ctea^ ^- size of a se^ent τr-vinps1s 

allocated with FS3_SEGALL0C, or loelel as part of the FSD image. The 
segment may be gt-owa or shrunk. The segment may be moved in the pcocnyyl 
When growa, the -Xlci space is uninitialized.

iat fit pascal FSH—SEGREALLOC (sel, cbSeg) 
pnynenn1 ^^c^i:^lt sel; 
pasieae1 long tbSeg;

Where

se. yn1ncLnc of yneondL to be cTaae-d

cbSeg new size to set for the segment.

_eturns Hrtor code if H-e fai-ted . ntinraiy-.

^^^^^ENOUd^FEMdY - too ouch meoo^ .s a1 Seated

ERROR ACCESS - th- yel-ttoc is invalid

229

*

Note FSH-SEGREALLOC may block.

To evo.1 d^adlncky, FSH—S^^ALLOC should not be calle1 white
owning ea OS/2 buffet.

Rerninder: °·>/2 foes not vallate icput ^ηοο-ε^ so FSD s^u11 
cam FS3_PR0BEBUF where ιρριτο^Η^.

2.0 ^nct-ional Οιτιπ^ι( tticy 339 2.0 340^nnUonal ^τιπΟ^^Η^

L_ ·· ·« a ·« ·
• · AAA · ·
• ΛΛ Λ Λ Λ Λ
• · · · · A ΑΑ

• A A · A A A
AAA · A AAA ΑΑ

A A 
A

A A

00175
··

A
AAA



Microsoft aouciid;nciα1 

OS/2 1.2 IFS Patent Docummentαinc

2.1.8.12.30 FSH_SEMCLEAP - Clear a semaαtιeoe:

FSH_SEMCLEAP alo^ws pg FSD to ^1ι^ι a semaphore .tet was yeviousty 
obtained via FSH_SEMPEQUEST.

inc °is(^<al FSH_ SEMCLEAP (pSem)
cter U * pSem;

Microsoft CoHdeitii1 
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* 2.1.8.12.31 FSH_SEMPEQUEST - Pequest p semaphore:

* FSH_SEMPEQUEST lih^ws an FSD Co obtain nxcUsivn access to a scmaptere.

inC fir pascal FSH_SEMPEQUEST (pScm, cmsTimeout) 
char far * pSem;
ecsigccl cmsTimeout;

Where

pSem tendle co s^tem semaphore or 1ong aldrcss of rpm
semaphore

Wherc

pSem tendlc Co system semaphore or 1ong a^rcss of ram
semaphore

cmsTimeout guOier of eilisneconds Co nit

teturns ^rror code if fmn Uilc1, 0 otherwise.

EPPOR_EXCL_SEM_ALPEADY_OWNED - Cte n^lusive semaphore is 
already owned.

EPPOR_PRPOTECTON_VIOLATION - Che semaphore is itlccesGiblc.

230

Note FSHrSEMCLEAP may block.

To he1p ivoil dcαd1ncks. FSH_SEMCLEAP ^oull not bc caHCl whi1n 

owning ag OS/2 b^ufcr.

P<emincier: °5/2 tacs not valUi.c input pαrαeeCers, so FSD steuld 

ca11 FSH_PPOBEBUF where apppo^^tn.

Retnrcs Error code if failed, 0 otherwise.

EPPOR_INTEPPUPT - the current tercal received a signal

EPPOPrSEMrTIMEOUT - Che Ciee^^^ expired without gaining access 
to Che Gcmap-ere.

ERROR_SEM_O1WINE_DIED - the owner of tte semaphore eine.

EPPOPRTOORMANYRSEMRPEQUiESTS - Chcrc ire Coo many semaphore 
requests it progress.

EPPORPRPOTCCTONVIOLATION che semaphore is inlccesGibln.

Note The listtnguisenl timeout value 
infinite timeout. ■

of OxFFFFFFFF indicates pg

*
*
*
*

Thc callcr may receive access to Che semaphore ifCcr Che timeout 
period his nxpiml without receiving pg CPPOR_SEM_TIMCOUT. 
Therefore, semaphore .iecout: vafocs steul1 noc bc use1 for cxacC 

timing agl sequencing.

* FSH_SEMRCQUCST may block.

*
*

To te^ avoid dca(llocks. FSH_SCMRCQUCST steul1 tot bc callne whUn 
owning ag OS/2 buffer.

*
*

Reminder: OS/2 taes not valfoatn i^ut ραηοο^^ so FSD stau^ 
call FSHrPPOBEBUF where lpproopiαtc.

Functional Characteristics 341 2.0 ^n^ional.
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2.1.8.12.32 FSH_SEMSET - Set a semaphore:

FSH_SEMSET allows an FSD to set a semaphore unconditionally.

int far pascal FSH_SEMSET (pSem) 
char far · pSem;

Where

pSem handle to system semaphore or long address of ram
semaphore

Returns Error code if invalid semaphore, 0 otherwise.

ERROR_EXCL_SEM_ALREADY_OWNED - the exclusive semaphore is 
already owned.

3RROR_TOO_MANY_SEM_REQUESTS - there are too many semaphore 
requests in progress.

ERROR_PROTECTION_V1OLATION - the semaphore is inaccessible.

2.1.9.12.33 FSH_SEMSETWAIT - Set a semaphore and wait for clear:

FSR_SEMSETWA1T allows an FSD to wait for an event. The event is signalled 
by a call to FSH_SEMCLEAR.

int far pascal FSII_SEMSETWAIT (pSem, cmsTitncoul)
char far * pSem;
unsigned long cmsTimcout;

Where

pSem handle to system semaphore or long address of ram
semaphore

cmsTimeout number of milliseconds to wait

Note FSH_SEMSET may block.

To help avoid deadlocks, FSH_SEMSET should not be called while 
owning an OS/2 buffer.

Reminder: OS/2 does not validate input parameters, so FSD should
call FSH_PROBEBUF where appropriate.

Returns Error code if timeout occurred or invalid semaphore, 0 otherwise.

ERROR_SEM_TJMEOUT - the timeout expired without gaining access 
to the semaphore.

ERROR_EXCL_SEM_ALREADY_OWNED - the exclusive semaphore is 
already owned.

ERROR_1NTERRUPT - the current thread received a signal 

ERROR_PROTECTION_VIOLATION - the semaphore is inaccessible.

* Note The caller may return after the timeout period has expired without
* receiving an ERROR_SEM_T1MEOUT. Therefore, semaphore timeout
* values should not be used for exact timing and sequencing.

* FSH_SEMSETWAIT may block.

* To help avoid deadlocks, FSH_SEMSETWAIT should not be called while
* owning an OS/2 buffer.

* Reminder: OS/2 does not validate input parameters, so FSD should
* call FSH_PROBEBUF where appropriate.
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2-1-812.34 FSH_SEIMWI? - Waat for clear:

FSH_SEMWAIT atO^is an FSD to wwat for an event. The event is signalled by a 
caH to FSH SEMCLEAR.

te1 far ’ascai FSH_SEMWAIT (pSne, oesTiecout) 
ctar far * pSnm; 
uis^n)1 tnng omsTimmenU;

Whern

pSem handli to system ynm^[^l^(^rn or long tlhanyy of ram
semaphorn

oes,Γieeout number eillslononiy to wwte

CM
CO
CM

Returns Error min if frcc failed, 0 otherwise.

ERROR_SEM__IMEOUT - thn timeout expired without gaining toonys 
to thn y)meppnne.

EeeOR_INTERRUPT - thn current ternae rccclvne a signal 

EeROO__RROTCCTOO_VIOLATION - thn semaphore is i-aocessSbll.

Microsoft Contidcktiat 
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2U.12.35 FSH_STORECHAR - Store a character f- a string:

Provides mechanism for storing a character i-Lo a string taking into tooouit 
DBCS oontydikat1nts.

void far pascal FSH_STO_ECHA_ (teDBCS., ppStr)
tiy1gn)d shorn teDBCS;
ctar far * far * ppSt,r;

Where

teDBCS character to bn stored. This may be kithcr a single
bytn character or a double bytc character with thn first 
bytn o^<^,^|^’^:ing ten kw-ortar ’ootetef-

ppSSr ’cri-tcr to c^acter pointer where tearacLnr witt bn
store1- This poi-tir .s u’date1 u’oi ri1^-

* Note The FSD te . res’onsfole for verifying ten string pointer an1
* cycling for se^ent ^ηκΐϋ^-

* Reminder: OS/2 tans not valteaLi fnput ptraeel.ιl·s, so FSD stau^
* caU FSH-PROBEBUF where tppporpiatl-

* Not)
*
A

*

*

Thn calkr may η^- after ten timeout: perfod tas cxpirn1 witeout 
receiving an ERROR-SEM-TIMEOUT. Therefore, semaphore timeout
vatees steute not bn use1 for exact timftg an1 sequencing. 

FSB-SEMinT may block.

To be1’ avoi1 deadlock, FSH-SEMWIT steute not bn called ϋΐη 
owning an OS/2 buffnr.

Reminder: OS/2 tans not validate input parariitnrs, so FSD ynnttO 
oait FSH_R_OBCBUF when tppponprati.

2.0 Functional Characteristics 345 2-0 FuntCiotal ChniaartlryLlcy 00178
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+ 2.1.8.12.36 FSH_UPPERCASE - Uppercase as^iz string: 

4 FSH_UPPERCASE is used tn uppe/cnd ne ascm ctiife.

+ .nt fao pascal FSH_UPPERCASE (^PathName, cbPat.Buf ppatDBuf) 
+ chao far * ^PathName;
+ unsigned short cbPathBuf;
4 chao fao * pPathBuf;

+ Where

4 czPaahFtmn poinicr ts ascm pathname ts bn unsercas-0.

4 cbPathBuf length sf pathname buHnr.

4 pPathBuf pointer ts buffer tn copy uppercased path intc.

2.1.8.12.37 ESH_WILCMATCH - Match using OS/2 S1dcnodc:

* Pidv10's mechanism
* bntsnne an cnput
* conni.decat.dns.

fso uscng OS/2 sikcaote ts
string aed a pattern, taking int.r

firm a mutch 
account CBCS

* Mteaote provi0c a g(eneii.al mechan.-sm fsr pattcrn uaaching file names.
I T.eoe are tso ^stt^juis.'0 characters ^at aoc oc.cvant ts uaachicg.
| Th' '2' character matte-s ren Character (nst bytc) nxcnp at a ' .* ora- t-e

I ne0 rf a string shern .t mutters znos characters. TD- j*' matte-s zero rr
* moron tearacteos (not bytes) sit. no .mpHc0 boundaries except thn end-of

* string Snn 01scuss1oc sf meta characters.

* Fro example, Ma*b“· matters "ab" an0 "aCCCCCCCCCb" sHlc ’’aTb" matches "aCh"
* but ddns cot match "aCCCCCCCCCh".

* FSH WILCMATCH is case-sennSCivn.

4 Returns

4
4

Erooo crdn f eorro detectcd, 0 st.eosise.

ERROR_BUFFER_OVERFLOW - uppercased pathname is tso long ts fit 
in buffer.

lnt far pascal FSH_W!LCMATCH (pPat, pSto) 
char far * pPat; 
chao fao * pSSo;

Where

4 Note 
CO 
CO
Π 4

+

4

This rsutinc podcncsec CBCS characters prspirly.

Thn FSC .s oesponssblc fsr verifyifg the stoi^ punters aed 
checking frr sn^ent bounnldaics.

szPathHamn ae0 pPatDBuf may poict ts the same p1acc .n memuoy.

* pPat
I

pSto

pcinter ts asdz patteon string Irtikcaote aoe pr'sect 

and aoe ..nt—^ortc0 as 0 above.

pointeo ts test: string

4
4
4

FSH_UPPERCASE shoul0 b' call'0 frr names ^ϋ-0 .ntr the FSC w 
ras teta pate(^ts shicD aoe not ^ss'0 ts FSH_CANOOICALIZE aed 

should bn uppercased, i.e. -xt-nd'd attribute names.

Returns Erosr cod- if match fail-0, 0 dth-rsLse.

* ERROR NO META MATCH - t.e sircar0 matte foB-0.

4 ^minder: OS/2 tens not val^atn .n1^ pnonueeers, so FSC Cioul0
4 caU FSH_PRQBEBUF sheon appiooiiatc.

* Notn
*

Reminder: OS/2 tens not validate .c^t pnonm^ei^oc/ so FSC ^^1° 
caM FSH_PROBEBUF sheon a^ropiUte.
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2-1.8.12.38 FSHYIELD - Yield CPU tr higher priority fotncCs:

* Provides mechanism for rel οο9υί!ϋθ9 the ptocettor tr highhe-piforiiy
* ^reite. rue under foe 2ms ^s^t^ foteoey 'm^se1 co foe OS/2
* heroe]1, meaning fort no more focn 2ms cat be tp<eιot 'o ao FSD without ao

expMeit bfock or yie1d. FSH—YIRLD wil1 test te see f another terna1 is 
runnable Nt foe current forec^s prirrfoy or at a ^g^t priority. If one 
exists, foat fores1 wil1 be given a cteece te rut.

void fir pascal FSH_YIRLD ()

Corff.dcnfill
OS/2 1.2 IFS Patent Documentalion

2.0.14 Opint 1...0011 Dcscfipiion

Io orcnr to istabl'-fo a frame ef refnrroce, for ^esint boot paocn1utn 
(whifo uses for FAT ttle s^tem) wi'1 bc foscr'bn1 Hrst.

2.1.8.15 FAT Boot Procedure

Returns None.

2.1.8.13 Overview

ielCowing Hgurr η^πηηϋ for vinous !1ο: stages for'og for FAT boo. 
pacceCutr.

I----------- 1-------------------1-----------------J-----------------1---------------- j-------------------> time
POST IBMBSST Se2LDR strgnl stag^ stagr3

OS2KRNL->

This pickige describes the chinges to the boot architecture aod epteos'oot 
to foe ^stalli^n Fifo '^fom (IFS) mechanfom .ο enable boot'^ from ao 
File System Driver (FSD) managed volume (rcfcrcd to as Boolabln IFS. If thn 
volume is oo a remote system, it is rnfnred te as Remote IPL.)

This design centers ar^cued a new component refered tr is the eini-FSD. The 
ein'-F'D's similar te foe FSD cefined 'o fon IFS spec. However 't tes 
additfoor1 trqu'.reernts p1scn1 oo fo for ηαηιη9 foe tese nevicr ^'vers. 
These tcqu'reecnts are ful1y cefinnc 'o foe 'ntnrfocns seetfoo.

'c sat's^ fos IO rnquests, foe ein'-F'D may ta11 fon nfok. tevitn ^'ver 
imbe1ded 'o OS2KRNL (foe boofobln IFS 01^) or 't may tentr'o 'ts own 
imbnd1ed cevite ^'ver (fon remote IPL ease] .

Afong wifo fon eini-FSD 1 new utifoty rnfnanc to as fon ^F'S SYS utifoty 's 
requirnc to 'ofoialize 10 FSD manage1 vo^me wth whesevet 's requiren to 
satifoy foe tnquireecntt ef fon ein'-F'D 101 fofo spec.

foe IFS mechanfom must be cx^o1]1 sl'^t^ tr 'ogIu1] some rddit'roal talL· 
whifo foe ein'-F'D may oecd whjfon fo 's fonkc1 'oto foe IFS foaio.

Power appl'n1 ie for mecfiee, or ^1^.09 OTRL--CLT-DRL, fsutct trnffr1 fo 
get irrofonm1 tr for p^wwntor^sti1-tnti (pSe'Γ) code. fofo ccde, among teter 
fo'ogt, 'fitlilizes for ioinfrupi victors te get te foe τοι^'ο]! fo

tten ^α^ for IO adapters fook'ng frr an1 1inking 'o aoy fodn whifo nx's.! 
co foce. It then executes 10 ioinrtupi 19h (INT 19) whifo csutet confor1 .o 
bn .ηο^ηη1 te for reboot: foehn.

foe BIOS' 'oinrrupi Ifo tendler wi'1 res1 for boot sector from «fosk 'o.e 
memery at an1 iraosfnr control tr 't.

fon boot sector conts'os a teta structurr (BPB) whifo foscr'bns for fosk's 

primers. It afoo cents'os fcde tr res1 '0 for tori ^τιιΙοτ^ ^10 for 
se2LDR, an1 res1 't 'oir fon ^cter's very s'^^;1] aod requi^ for.

OS2LDR bn focatn1 'o contiguous sectors. fo for BIOS' 'o.nrrup. I3h
handlet to dc ηα^ from foe cfok. Control 's tten iraosfernc fo oe2LDR 
afong wifo a pointer te for BPB an1 for cr'vn ouitoer rnquirn1 by fofofoup. 
13h.

O^LDR contains for OS/2 foaner. It r^reates 'info .o for fop rf fow
μιμο^ then seans for root («irreto^ for OS2KRNL aod ηα^ fo 'ofo rnemc^y. 
No rnsttittfont arn '.mpsc1 co O^^NL. Apie, 't 's forte1 vfo 
'o.naau1. 13h ean01LiIt. ^foa fon require1 iixult arn app!.']1, erntre1 fo
traostern1 te OS2KRNL sfoog wifo a poiotnf to for BPB in1 for dr1vn oumber.

OS2KRNL eonti'ns fon OS/2 k^ro^l iod 'o'tiilizitfoo ente. fo switchnt fo 
^o.eein1 mode, parts ef fosnfo fo eige mrmery, tfoen tflet fon

toot C1rneiory fer an1 rcate 'o for tesc teviec ^^ηη (stage fo . Ooce 
aiaio, BIOS's 8oiiffupi 13h fo use1 te tnad for tesk but mode swfofofog 
must be lone.
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OS2KRNL Utet swfefees in protection rfeg 3 and loads soen 
dynamic link libraries (stage 2) follownd by fen dvfee 
system drivers sppnifind it CONFIG.SYS (stage 3). This 
st.atdard DOS calls and tternforn gons feru fen rngular 
device drivnrs.

of fen rnquirnd 

drfenrs md Hie 
is done with 

file systee and

2.1.8.16 Fon-FAT Boot Procedure

Thn foHowi^ figure represetts fee various major stcges duritg fen non-FAT 
boot procedure.

I--------------I-----------------------I---------------------|--------------------|--------------------I----------------------------> i_ene

POST "black OS2LDR stcgel sUage2 stagn3
box" OS2KRNL->

It order to ntable bofe bootable IFS atd remote IPL, fee boot arctntnkure 
is eooifind to assume notching about the sequence of events from the tien 
whet POST executes thn intnyrupe 19h to thn tien OS2LDR receives control 
(ie. the "black box" is rutrutg). Howwevr, it dons assume feat a eemery 
ieagn of thn files OS2KRFL md fen eiti-FSD are fe eernory whet OS2LDR is

co givet control. The memory eap oust be as follows:
CM

I +--------------------------------+ Top of Low Memory
I | reserved 1
| +----------------------------+

1 | OS2LDR 1
1 +-----------------------------+ paragraph feunday.
1 | OS2KRFL |
| +-----------------------------+ lOOOOh
I | oni-^I?SD |
| 4---------------------------------+ 7c0h
| | reserved |
| +-----------------------------+ ο

| The oni-^FSD eust be loaded it ihe range 7c0h io OFFFFh. OS2KRFL eust be 
| loaded a. lOOOOh. OS2LDR eust be ka^ ot fee text paragraph boutdary
| above OS2KRNL.

Whet OS2LDR receives control, it eust also receive a pointer io thn file 
i^eages for OS2KRFL md fen °r^:i-^FSD. |f fen eitfeFSD feiends to usn 
MFSH_DOVOLIO .o do disk reads, it eust also bn passed fee p^ittnr to fee BPB 
md fen drive turkier.

OS2LDR win reHcate lhe einHFiD to high eernory {ateve fee 1-Mcg feundaiy), 
thnt contfeue ot wife fee saee fe feiilriiitfen fefore .yansfeiing con'ro1 .o 
OS2KRNL.

When OS2KRFL receives con'ron ic wil1 go ferough fen saee iniiialia^i^.o^n as 
^feyn (stagn 1) wife a couple of exceptions. Thn eoduln loader win be 
cafefe t o "iaad 1 hee mfni-FDD Boii is s reemob 1 iagee tooe-ed by OOSl^t^Ft fe high 
memeoy. Also, oh«e mfef-FSD win be ccll^ to read fee tesn ddene tekers 
(one at a ten) via the stage 1 interfaces.

Befere ana o ft dl e ^.mfe 1 fef 1 |1-π^γ1(-ι i ra kated fee mfenFSD win be 
linkfe info fee fFS echcn f accuuny, fi on1 eb fen ot1. rink in fee chafe.) 

as^ io kieiarize via FS_INIT. fee FS_INIT cal1 marks fen ty^cn^iiiK^n
from stage 1 io stage 2.

fen ^naoic rink Hricries are tten kc^ usfeg fen stage 2 fererfccns, 
foikw^ by fee tevice tekers and rile s.s.ee tekeys.

fen mfenFSD -s yequiree io support onl. a smal1 number of fee functiots of 

an FSD. Therefoyn, fee fiist FSD ka^ oust bn fee replacement foy fen 
miti-FSD.

After thn replacement FSD has been locene, it wil bn called at FS^F-IT to 
initialize Itsrlf and take whhtever action it tends io a smooth
transition feoo fee mfenFSD fe fee FSD. fen FSD win ket replcce the 

mfenFSD fe fee nS chafe, as wH as fe any keyte1 tetc struct!^ feife 
keep a hctdle to uhe FSD (-ι. SFT, VPB).

From this point on, the system continues normally.

2.1.8.17 feteyfaces

| fen ofenFSD -s fenc as a ^naeic lfnk Htray.. SuppHnd ktcrior^ cye 

I exporUed by oaking fen kncriot names puriic. Helpey functions are ioportnd 

| by ddcring fee helpey names extend : far. |t -s requiyee only io support. 

| yeaditg riles and win bn callea only fe pyotec. mode. fen mfenFSD eay NOT
| eake dynaec link system calls ci inie time.

ί Due to fee special. stain of fen systne as fe teots, fen pyograeefeg r^odc. 
| foy fee mfenFSD durfeg Uhe sUagn 1 .ime riaen -s somewhat teffernn.. uhat 

| Uhe model foy sUagn 2. This difference necersitcies 2 d^mn. fererfe^s 
I bnUwenn OS/2 and the mini-FSD.

| Durfeg sUage 1, ah caris to fee mid-RSD will bn to fee ItfS-Xxxx ktctkftf. 
| Only fee M^F^H_)^xxx helper functiots are cvaria^e. fensn are fee feterfe^s 
| whife are addrnssne fe ids tecuemef. Man. of uhesn kieyfacns paraDd the
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interfaces defined in the IFS spec while others are unique to the mini-FSD.

During stage 2, the mini-FSD is treated as a normal FSD. Calls will be to 
the FS_xxxx functions and all FSH_xxxx helper functions are available. 
Since these interfaces are covered in the IFS spec, they will not be 
repeated here.

During stage 3, the mini-FSD is given a chance to release resources (via a 
call to MFS_TERM) and before being terminated.

Transition from stage 1 to stage 2 is marked by calling the FS_INIT function 
in the mini-FSD. Transition from stage 2 to stage 3 is marked by calling 
FS_INIT in the FSD.

The following figure shows the functions called during a typical boot 
sequence :

Microsoft Confidential
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new interface to OS2LDR is required.

I The name and attributes of the mini-FSD must match EXACTLY the name and 
attributes of the replacement FSD.

Calling conventions for all interfaces except OS21.DR are as specified in the 
IFS spec.

I 2.1,8.18 Black Box to Mini-FSD Interface

---------------- -------------- mini-FSD FSD ---
stage 1 
MFS_IN1T 
MFSOPEN \
MFSREAD 
MFSCHGFILEPTR 
MFS CLOSE /

stage 2 stage 3

I repeated 
I

for each file

I A data structure (it will be refered to as "BootData" from here on) may be 
I passed from the black box to the mini-FSD by including a pointer to 11 in 
I the resource table (described in the OS2LDR interface below.) It must 
| initially reside in the memory reserved for the mini-FSD's use ( 7C0h 
i -OFFFFh). OS2LDR will relocate it to high memory in a segment all its own.
I A pointer to BootData will be available to the mini-FSD via the MFSJNIT 
I interface.

FS_IN1T
I FS_MO*JNT/ATTACH
| FS_OPEN \
I FS READ | repeated for each file
I FSCHGFILEPTR /
I FS_INIT
I MFS_TERM
v time FS READ

2.1.8.19 OS2LDR Interface

Note that no files are open at the transition from stage 1 to stage 2. 
Also, only a single file at a time will be open during stage 1.

Note that files and volumes will be open during the transition from stage 2 
to stage 3 (the mini-FSD to the FSD). The FSD must do whatever is necessary 
for it to "inherit” them. The FSD will NOT receive mounts/attaches or opens 
for volumes and files which were mounted/attached and opened by the 
mini-FSD. Also, multiple files may be open simultaneously during stages 2 
and 3.

A special set of helper functions have been made available to the mini-FSD 
to support an imbedded device driver. This might be required for situations 
such as remote IPL where the boot volume Is not readable via DOVOLIO. These 
special helper functions (refered to as imbedded device driver helpers) are 
available during all stages of the mini-FSD's life.

When initially transfering control to OS2LDR, the following interface is 
defined:

DH boot mode flags (see below).
BX logical sector number of first sector of cluster number 2 (ignored

if DH(2] = 1).
DL drive ID (0 for drive A, 80 for drive C) for boot volume (ignored

if DH(0] = 1.)
DS:SI pointer to the boot media's BPB (ignored if DH(C] = 1).

I ES:DI pointer to the resource table (If DH'2j = 1) or pointer to a copy
I of the root directory (if DH12] = 0).

The boot mode flags are defined as follows:

bits 7-3 
bit 2 
bit 1

Since the mini-FSD is a new component being added to the boot sequence, a

2.0 Functional Characteristics 353

bit 0

reserved; must be zero.
Flag to indicate the presence (1) or absence (0) of a mini-FSD. 
Flag to indicate if the boot volume is local (0) or remote (1). 
This flag is used to inform OS/2 that a remote IPL is in progress. 
(Ignored if DH[2) = 0.)
Flag to indicate if the mini-FSD will use OS2IDR*s disk device
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driver (0) or its own imbedded device driver (1). (Ignored i 
DH(21 = 0.)

f | 2.1.8.20.1 MFS_CHGFTLEPTR:

Purpose Move the file's logical read position pointer.

I The format of the BPB is defined in the IFS spec and is refered to 
, "ExtendedBPB".

The resource table is defined as follows:

| WORD number of entries in this table (3 or 4).
WORD paragraph number where the OS2LDR file image was loaded.
DWORD length of the OS2LDR file image (in bytes).
WORD paragraph number where the OS2KRNL file image was loaded.
DWORD length of the OS2KRNL file image (in bytes).
WORD paragraph number where the mini-FSD file image was loaded.
DWORD length of the mini-FSD file image (in bytes).

I WORD paragraph number of BootData.
I DWORD length of BootData (in bytes).

Calling

Where

I

Sequence
PUSH offset 
PUSH type
CALL far ptr MFS_CHGFILEPTR

offset DWORD (signed) to be added to the current file position 
to form the new position within the file.

type WORD indicating the base of the seek operation.

0 indi cates seek relative to the beginning of the file.

1 indicates 
the file.

seek relative to the current position within

2 indicates seek relative to the end of the file.

I 2.1.8.20 Stage 1 Interfaces Returns Error code if function failed, 0 otherwise.

Remarks None.

m
CM

The following functions must be made available by the mini-FSD. The 
functions will be called only during stage 1.

MFSCHGF1LEPTR
MFS_CLOSE
MFS_INIT
MFS_OPEN
MFS_READ
MFS TERM

The following helper functions are available to the mini-FSD. 
functions may be called only during stage 1.

* MFSH_DOVOLIO
* MFSHINTERR
* MFSH_SEGALLOC
* MFSH_SEGFREE
* MFSH SEGREALLOC

2.1.8.20.2 MFS_CLOSE:

Purpose Close the file.

Calling Sequence
CALL far ptr MFS_CLOSE

Returns Error code if function failed, 0 otherwise.

Remarks None-

2.1.8.20.3 MFS_INIT:

Purpose Inform the mini-FSD that it should prepare itself for use.

Calling Sequence
PUSH® BootData 
PUSH® ReserveoJrives 
PUSH® VectorIPL 
PUSH® BPB 
PUSH® pMiniFSD

2.0 Functional Characteristics
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Where

CD
CO
CM

PUSH0 DlfmetτoUine 
CALL ft- par MFS_INIT

^otUa.a Data posse. 
posse.).

from b.ack box to -ϊ-.-Ρ^ (cuB .' tot

ReserveUDrives BYTE which may be fille/ ic by ihe mni-^l?CD with 
ihn of .rive .etters (begi--a-g riih "C") .o ski^
over before ossi.g-i-g .rive .etters .o .octi. 'ixe. uask 

/-.ves (ig-oreU if not remote IPL) - The system Γ11 
attach ihe reserved /raves to ihe -i-l·!^ vit a call to 
FS_ATTACH just after ihn call to ES-INIT.

VectorM DWORD which mty be HUe. .c by the eini-F^ riih r 
pointer to a .ato structure rhich wiR be ovairiode to 
instoliable device /rivers vit thn sia-Uor. device 
tal^r 'ucctioc "CetD^Var" (variob.e cumber . The 
'.tst e.ght byins of the structure MUST be a s^ca.ure 
which would alior unique identification of ihe Uato by 
co-operating device Urivn-s (ie. "IRMPCNETT).

BPB BPB Uato structure (see RC2LDT ante-foce).

2.1.8.20.4 MFS_OPEN:

^^^ose Open i^ jpoeH.n. Hit.

Ceiling Sequence
PUSH® Nome 
PUSH@ Size
CALL fo- pt- MFS-OPEN

Where

Name ASCIIZ name o' t^n f.lt to be opeded. It —ay .-clime r
poth but rill not i-clude a drive.

Size DWORD whi^ is 'iRe. i- by the mid-FiD rieh ehe rize
of ihe file in bytes.

Returns Error cCe .' 'ucctinc 'oReU, 0 otterwise.

Remarks Only one Hit ot r .iee ri.1 be ope- vio .c.·-'0^. Thc

kBe ^.11 always be thn boot .rive.

I The current Hit ^s^ioc .s set tn ihe beginn.-g of ihn Hl·.
pMitiF^ DWORD whi^ .s 'Rh. .c by ihn miti-F^ γι^ .ata to be 

posse. on to the F^.

Dump^Ron-e DWORD rhich .s '.He. .- by ihn -ίηΙ-ΡίΤ with the 
a.dress o' oc ο1.:—!.^ sioc.-o.oce dump ^oce.ure .

Returns Error code if fucctioc foaled, 0 otherwise.

Remarks The —in.-FiD shouL '.M .- ihe .oia pointeu .o by

ony 32-bie value it wishes to poss oc to the FSD 
OS/2 makes no asFUi^tionF about the type of
Typically, this will be a pointer to iepootact doio 
within ihe eini-FCD which thn FSD needs to know abouU.

OMidiFCD with
(see FSJNIT1 . 
data ^ossed. 

structures

2.1.8.20.5 MFS_READ:

Purpose Read the sponge. cui^er o' bytes from ^e '.It .o a .oto areo.

Ceiling Sequence
PUSH@ Data
PUSH® Lcdgth
CALL fo- pti MFS-READ

Where

OS/2 riH not frne thn segment conto.-j ^otaDcita. It 
free/ by thn mida-FiD if opptoottote.

stroul. be I Data
I

daio oreo. The .ata area .s guarantee. .n be be1ow 

1-Meg boundury.

The rumeOpocedυre is r routine provlUnd by thn eini-FSD which
stanU-olonn dump 
control r'eer thn 
rnquesS. The OS/2

32-bit replaces the diskette based OS/2
procedure. This otiocs routine ls given
OS/2 kernel receives r siacU-alone -erne dump
kernel ploces the —chite i- a stable , -eol mode State .- which
most inee-ruot vectors contain tb^ir origanol. o<orwr-up vt1ue, If 
this odidress ls left at zero, thn OS/2 kernel rill attempt io 
initiate a storage dump to diskette, if a diskette /-ive exists 
The provide. routine must handle ihe dumping of storage to oc 
acceptable —0Β.

Length WORD which specR.ns ehn nu->cr o' by.es t.o be rea/- On
retuic, .t ^s ^cc 'Rh. .- by ihe ein.-F^ ihe

cum-bcr of bytes succcessSfU ly -naU.

Returns Error co.e .' 'unction 'tHe. 0 ot.herrise.

Remarks
I Thc current Hit ^nkioc .s o.vodcc. by thn cutler of bytcs

1 -eoU.
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2.1.8.20.6 MFSH_DOVOLIO:

Purpose Read the specified sectors from the boot volume into a data area.

Calling Sequence
PUSH® Data 
PUSH® cSec 
PUSH iSec
CALL far ptr MFSH_DOVOLIO

Where

Data data area. The data area must be below the 1-Meg
boundary .

cSec WORD which specifies the number of sectors to be read.
On return, it has been filled in by the helper with the 
number of sectors successsful1y read.

iSec DWORD which is the sector number of the first sector.

Returns Error code if function failed, 0 otherwise.

ERROR_PROTECTION_VIOLATION - the supplied address or length is 
invalid .

Remarks The only media which can be read via this interface is the boot 
volume. The machine's interrupt 13h BIOS function is used to 
actually do the disk reads. The data area will be locked and 
unlocked by this helper. Soft errors are retried automatically. 
Hard errors are reported to the user via a message and the system 
is stopped.

2.1.8.20.7 MFSH_INTERR:

Purpose Display a message on the screen and stops the system. This 
function should be used when an inconsistency is detected with-in 
the mini-FSD.

Calling Sequence
PUSH® Msg 
PUSH cbMsg
CALL far ptr MFSH_INTERR

Where

Msg message text.

Microsoft Confidential
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cbMsg WORD '-h'ch is the length of the message text.

Returns Docs not return.

Remarks See the notes under FSH_INTERR in the IFS spec.

2.1.8.20.8 MFSHSEGALLOC:

Purpose Allocate a segment of memory.

Calling Sequence
PUSH Flag 
PUSH cbSeg 
PUSH® Sel
CALL far ptr MFSH_SEGALLOC

Where

Flag WORD which is one (1) if the memory must be below the
1-Meg boundary or zero (0) if it's location doesn't 
matter .

cbSeg
DWORD which is the length of the segment.

Sel WORD which is filled in by the helper with the selector.

Returns Error code if function failed, 0 otherwise.

ERROR_NOT_ENOUGH_MEMORY - too much memory is already allocated.

ERROR_PROTECTION_VIOLATION - the supplied address is invalid.

Remarks The memory allocated will have the following attributes: GDT, 
ring 0, non-swappable.

Memory not allocated specifically below the 1-Meg boundary may be 
"given" to the FSD by passing the selector(s) via pMiniFSD (see 
MFS INIT and FS INIT).

2.1.8.20.9 MFSH_SEGFREE:

Purpose Release a segment previously allocated with MFSH_SEGALLOC, or 
loaded as part of the mini-FSD image.

Calling Sequence
PUSH Sel
CALL far ptr MFSH_SEGFREE
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Where

Sel WORD whid is dn selector -o be deed.

Returns Error code if function failed, 0 otherwise.

ERROR_PROTCCChON_VIOLATISN - -he suppMed selector is IcvaHd.

Rem^s Nrce

2.1.8.20.10 MFSH SEGREALLOC:

Purpose

I
I

I

foauge -he skr of a se^ent ^evkuly a.loca.r^ wid
MFSH—SEGALLOC, or loaded as part oi -he nni-^ΓFD image.
PUSH Sel
PUSH cbSeg
CALL far p-r MFSH—SEGREALL^OC

I Where

I Sel WORD which is the selector.

240

I

Returns

ceFeg DWORD which is -he leng-h of -he segment.

Error code ii function Sailed, 0 otherwise.

ERROR_NOT_ENOl)GH_MEMORY - too mud memory d akeaty a.locatnd.

^ROR—PRO^OTTON—VI^ATION - the suppled ^^Ι.ηϋϋ d fovaHd.

Remarks foe segment may d grfwn or slirunk. W^en grrwt, -hn extra space is
uninitialized. The segment eay be moved in -he process.

I 2.1.8.21 Stage 2 In-nri^r^ns

I The intent of stage 2 is to use the mnt-^:^/D as an FSD. Therefore, all -he
I guild1innk and fo-erGcns sperl^nd it -he IFS spec apply wi-h de foHowi^
I exceptors.

foe ^How1^ innctiotk must d fu11y supported by de eiti-F^:

I * FF_AhhACH (remote mnifo/D only)
* FS_ATTRIBUTE
* FS CHGFILEPTR

Microsoft Cootidentin1 
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* PS-CLOSE
I * FS-COM^IT

* ES-INIC
I * FS_OCCTL
I * SS-OOUN. llcca 1. min.-SS· onyy)

* FS^AME
* -S_SPENCREAhE (existing file only)

I * FSPROCESSNAME
* FS-READ

Nod that sincn -he edi-F/S is only rnquired to support inndi *ng, 

FS—OPENCREA^ need only support opening an exiting fir (not de crnatn fr 

replace o^t.io^J^) .

I None oS -he odnr fotctfons rnquirnd by -hn |-/ spec are required fi tte 

I οΙ^-Ρ^ but must d delfinnd and should re^ro thn

I ERRORUNSUPPORTEDFUNCTION return code.

I foe crmpfoment oS b^^nr foncltions sρenrfind d de kpec d

I available to dn eini-E*^. -he mindFiD may NOT use any odnr

I ^mamic ιη/ calk.

I 2.1.8.22 ^age 3 Ittnrrac:nk

I hee intent oS sia^ 3 d to a^cw away de einfoF^ and use only -hn 

1 hee following I-/ functions must be supported by the eini-F/S:

I · MFS-TERM

2.1.8.22.1 MFS-TERM:

Purpose fofore ahn mindF^ dat it should prepare for inrminaLion.

CaUing Sequence
CALL far p-r MFS-TERM

Returns Error code ii function failed, 0 otherwise.

I ΚείϋΓίο foe system win NOT Srnn any memory ηχρΠαt.y aHocW'd by -he

I WWfFSD via MFSH_SEGALLOC or -FH_FEGALLOC; it must d nxpHdUy
I freed by the edi-FSD. (Memory anccaUd by de minkF^ acd
I "given" ο the FSD need tot be freed. 1 foe system wiJl free iL_ 1
I the k^n^g^mecas foaded as ^rt of the edd^D image im^eedta-^^1y
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I after ahis call.

I 2.1.823 ^bedded Device Eivnr Heyers

The fol'owi^ *e1per function' are avaUn^c Lo ahn ιϊι1^^ and mty be 
calk1 euring saagn 1 2 or 3. Tceee takers arn cntlnnerparti for some of 

ahn device help functions and are intended for use by s device driver 
imbedded wtrin thn eiiti-ISi.

• MIJAALRRM
• MSSHrOCCK
• ^F:’SH_PHYCTOVeTT

• mfhh_nlocck
• MFSH-uNNPH YSTOVRTT
• ^IΓSHIIRTTOPHYCS

2.1.8.23.1 MFSH CALLRM:

2.1.8.23.2 MFSHLOCC:

Purpoee Lock. n eegment in p1acc 1t prys'ca1 menoy.

Cl 11,ί^ k^ence
PUSH Sri 
PUSH® Handle

I CALL far par MFSHrL^OCC

Where

Sel WORD which i' Lhe selector to be locked.

Handie DWORD whic* i' f1lkd it by t*. Pr^nr wR* ahe .ock.
handler .

Returns Error code f Mccdon fa1!..1, 0 ot*ntwisn.

XRRORePROOTXhTO^N_VIOLAT1ON - the supplied address or selector 1' 
invalid.

ReiMrke Thi' Cel^r i' nca1^ogous .o thn devicn «nvcr locC *e1pcr wR* a*e
^.'owl^ attributes: s*ort .ι1 doM und1 kck1.

CM

Purpose Put ahn m^a^C^ine into real mode, call aDe spenifice routine, pula 
ahn m^c^C^ine back into protect mode and return.

Ca11!^ kquence
PUSHS P'oc
CALL far ptr MFSHJZALRMM

Where

Proc DWORD which is thn PHYSICAL address of the routine to
call.

Returns UndeCinne.

Remarks Only rcgi'acrs DS and SI wil be preserved between ahn callcr and
ahn target routine. The selector' it ahn segment tceiitnti will 
be converted to segments before tal1trg ahn Largct routine. 
Arguments may not be passed on ahn 'tack since s stack switch may 
occur.

Tri' helpnr sHows t*n micRFiD to a*. ROM BIO^ function' 
which typically run it real mode only. Great care must be taken 
ϊη using tris funed's sincn used ahrough-out thn eystaem 
arn mecnCnglnss it real mode. Mrln it real mode, no calls to any 
helpers may be made.

I 2.1.8.23.3 MFSHrPHYSTOOIRT:

I Purpose

I CiH^
I 
I 
I 
I

I Where

I

I

I

I Returns

I

I

AlRcst. s s^;lnttnr nnd dc1 n ^yy'cal nddreee nnd 1enga* R.

Sequence
PUSH Addr 
PUSH Len 
PUSH® Sel
CALL far par MESH-Pl^STOV^T

Addr DWORD which is ahn physical nUrnss.

Len WORD wCCch is rle 1nngCh oS *1e segment.

Sel WORS wide· 's HUe· Ri b. r.e he^es wi*· r.e sdecior.

Error code if function failed, 0 oaDnrWsn.

Eeeoe_NOT_ENOUGH_MEMOeY - Loo many akeaty L'c^ci.c1.

XeeOR_PROOTXhTON_VIOLATXON - Lhn suppHe1 address is kvalM.
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1 Remarks This helper is analogous to iin device driver PHYSTOVIRT 
I b^j.per- A caM .o RHYSTOVIRT must bn ^^ir^nd witc t ca11 to 
I UNPHYSTOVIRT to ^Ίι^ι .hi selector.

2.1.8-23-4 OFSH_UILOCE:

depose U^lnck t ^ιρ^ι^Ι- whic1 was fockid

tolling Sequence 
I PUSH Handle
I CALL laa ptr MFSHuOLOOCK

Where

Handle DWORD which gnntnO-F thn handle rnturtnd from O'SHLOCK.

tastur-s Ermt code -f fo-ctfot fo.lid 0

ERROR_PROTECtION__IOLATIOI - the sfppelnd address is invalid.

Repprks This Ιθ^ιι is analogous io thn device driver UNLOCE helper.

Microsoft too—fdeitinl
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2.1.8.23.6 M?SU_VIRT2PHYS:

^posi Trtt:^latn t vi^ua1 a^ress to t piyFicn1 addrnss.

tolling
PUSH VirlAddr 
PUSH® PhysAddr

I CALL far ptr OFSHVIRT2PHYS

Where

UrtAddt DWORD which is ihi virtual addrnss io bn trnnFlatnd-

^ysAddr IW0RD wIiIc1 .s f011^d in by ihi to^er wlth ihn ^ysfot. 
ηϋ^ϋ η^υΐϋΐηηΐ of the virtual κ^ι^Γΐϋ.

Returns Error code if function failed, 0 OtCnrWlFn-

ERROOrERCOTEOIONoVIOLATION - thn Fυpptild address is invalid. 

Cemerks This helpm is tnt1ogouF to thn device driver VIRTTOPHYS h^]1p^r.

om
*·τ
om

1 2-1-8-23-5 OFSH_UNPHYSTOOVRT:

I Purpose Release the selector anocntnd by MISH_PHYSTO0IRT.

I Οο.ΙΙγ9
I
I

Sequence 
PUSH Sei
CALL far ptr OFSH_UNPHYSTOVIRT

I Where

I Sel WORD wIiic1 .s ^n selector.

2.1.8.24 Speed to ns side rations

2.1.8.25 tontiraitiF

I Returns Error code if function failed, 0 otCnrwisn-

I ERROR_RCONEEOINN_VIOLATIOI - thi sfpptind ielnglnr is invalid.

I Rnm^rks
I
I

hhis tol^t .s somewhat ant1ognuF to thi ώινκη GBnr 
UNPHYSTOVIRT helper. A call to PHYSTOVIRT must bn pritnd with t 
call to UNPHYSTOVIRT io ηΐηΐϋ thn Felnctnt-

0 S.-ce lhi. eini-TSD's Hli .mngn must fit bn.wnns 7oGh and ^FF11, thn s.^1 

I of thn eis.-FSD fi1i .mage mny not exceed approximately 62k. hintor the 
mempry riquorneents of lhe ein.-FSD may not neceed 6411. tc0s -s n —

nrbittnty gontitaitt, but os tnq^:ir^nd to ensutn b^noitliity under v.no^
c^r^ti tlo—s .

2-0 hinct.onn1 thiartial|Ftt1gF 365 2.0 Ilfnciio-t1 thirttialiFt1gF 366
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2.8.8.26 L·imιtaric^tf

The miti-FSD is only rmquirml tn support rmiling nf a file. There form, aty 
caH to DosWrite (nr nttmr —nn-supported Oltctintf) which becomes rnlirmciid 
tn thm miM-FiD pay in rijicii1. Fnr iris reaso-, 8 8 require1 .-η thm 
TFS = stitepmnt which t-m FSD which wi1 ηρ1ϋη the minl-FSD be thm
first IFS= stntepi-t it CONNIG.SSS. Further, only DEVICE» s-iiepm-ts which 
lna1 sev8e riknrs n^irm1 iy Gat FSD sh<mld nppear beinri t-n i’1r^st IFS= 
statmpent.

I If t-n p1-!-Fsd nni1s to swirc- tn rial poi^ 8 must use ihm MFSH_CALL^RM
G-ctGt. 88 8 rmquirm1 tn knnp OS/2 Gformn1 nf thm mode swiLG1^.

This lesig- assumes -ear OS2KRNL will not grow without bounds. This leslgn 
wi1 work as !ong as L-m ski nf rhm 0S2LDR, OS2KRNL ρι 8 remains GGw

I approxima^1' 448k (κ^^1—» only 582k nf Gw pmpoi -w-i1abli 8 thm 
ppGite. 88 8 ηψ^;ιϋ1 iy our objectives s.atepmnt . n1 , _ . 1hl may cea—gn 
8 tem GUr!. If t-m object1 vis irn Gatgid in requl:· nf .nw pemmr'

| Liis inn-dary moves up tn arOund 576k.) This is also ·τ -ικηη OS2LDR must 
.ηϋ-^)^1 nt rhm -ext bnundary iGvi oS2KRIhl.

2.8^27 Dependencies

Enc- FSD which 8 ^μΗ-ιΜι 8 ri^in1 tn prnvi1m Geir own "HiG bnx" to 
.oa1 OS2LDR, OS2KRNL an1 the pin.-FiD 8in pemory bi0^! GS2LDR 8 g1ven 
control.

I LL1eiinntl)y ahmse FSDs are re^^;1^1 tn ^ovGm a GurG GnctGn 8 Geir
I utiHt' dynnpic Hr^ Briar' (see r-m IFS spnc) in support t-! OS/2 SSSINSTX

^.18^ 88 GnctGn must rn whenever 8 retire1 tn make t-! ρ3888η
^^c^1^.^!^1,!. At r-m ver' .last, 8 must 8stal.1 a ^ot sector. IL wil1
^o^bly i8n nind tn 1nst^«^l.1 r-e "rilG hnx,', pin.-FSD OS2LDR nn1 OS2KRN1L.

-_____________________________________ 367 Page β68 00189
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ANSI Support for Video and Keyboard 53
ASCIIZ strings 54
asynchronous read from a file 197
asynchronous write to a file 223
attach a pseudo-character device name to an FSD 153 
attach a volume to a remote file system 153 
attach drive 233
attached remote file system, oueiy information from a 182 
attributes, extended 101 
attributes, file 180, 212 
AUTOFAIL 84

4-----4
I B |
4----i

BPB 66
buffer reset 113, 244, 270
BUFFERS 84

4----i
I C I
4----+

canonicalization 293
change current directory 114 
Change directory path 236 
change file (EOD) size 162, 283 
change file read

write pointer 116 
close a file handle 118, 242 
close find handle 139 
close find-notify handle 148, 265 
close, find 256
commands, configuration 83 
commit a file handle 244 
CONFIG.SYS 83
configuration
conflgurat ion,
configuration,
configuration,
configuration,
configuration,
configuration,

co.nmands 83 
AUTOFAIL 84 
BUFFERS 84 
COUNTRY 85 
DEVICE 85 
protect mode 83 
real mode 83

Index

configuration, system 83
Connect named pipe 32
control, file system 155, 271
cooked mode 53
copy a file 246
copy file 119
COUNTRY 85
create a file 288
create a named pipe 34 
current directory, change 114 
current directory, query 171

+------ 4
I D |
4------ -4

DBCS, decrement character pointer 331
DBCS, load character from string 329
DBCS, match string 348
DBCS, store character 346
delete a file 123, 248
detach a pseudo-character device name from an FSD 153 
detach a volume from a remote file system 153 
DEVICE 85
device control 58, 125, 276
device handle 53
device name 57
device name, character 182
device name, pseudo 182
devioctl 311, 316
direct read named pipe 46
direct write named pipe 47
directory information, ennumerate 130
directory information, query 189
directory Information, set 216
directory path, Change 236
directory path. Verify 236
directory read close 256
directory search close 256
directory, change 114
Disconnect named pipe 33
disk drive, select 205
disk, query current 173
dispatch latency 349
Dos Set Code Page 71, 73
DosBeep 58 
DosBufReset 113 
DosCallNmPipe 31 
DosCaseMap 77
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DosDevIOCtl 58, 125 
DosDevI0Ctl2 125 
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DosDupHandle 127 
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DosFilelO 133 
DosFileLocks 137 
DosFindClose 139 
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DosFindFlrst2 140 
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DosFsAttach 153 
DosFsCtl 155 
DosGetCo1 late 80 
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DosGetCtrylnfo 75 
DosGetDBCSEv 78 
DosMakeNmPipe 34 
DosMakePipe 28 
DosMkDir 158 
DosMkDir2 158 
DosMove 160 
DosNewSize 162 
DosOpen 163 
DosOpen2 163 
DosPeekPipe 40 
DosQCurDlr 171 
DosQCurDisk 173 
DosQFHandState 174 
DosQFilelnfo 177 
DosQFileMode 180 
DosQFsAttach 182 
DosQFsInfo 185 
DosQHandType 187 
DosQNmPHandState 43 
DosQNmPipeInfo 45 
DosQPathlnfo 189 
DosQSysInfo 193 
DosQVerify 194

Index

DosRawReadNmPipe 46
DosRawWriteNmPipe 47 
DosRead 195 
DosReadAsync 197 
DosRmDir 200 
DosScanEnv 20]
DosSearchPath 202 
DosSelectDisk 205 
DosSetCp 71, 73 
DosSetFHandState 206 
DosSetFilelnfo 209 
DosSetFileMode 211 
DosSetFsInfo 213 
DosSetMaxFH 215 
DosSetNmPHandState 48 
DosSetPathlnfo 216 
DosSetVerify 219 
DosTransactNmP1pe 50 
DosWaitNmPipe 51 
DosWrite 221 
DosWriteAsync 223 
drive, attach 233 
duplicate a file hand’ i 127

4------ 4

I E I
4------ 4

EA 101
EAOP

fpGEAList
fpFEAList offError 

end of process 249
ennumerate a directory's information 130 
ennumerate a file's information 130 
ennumerate a subdirectory's information 130 
environment segment, scan 201 
EOD 162
extended attributes 101
extended boot record 59
Extended DOS Partition 59
extended volume 59
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FAT type determination 56
file (EOD) size, change 162, 283 
file access, lock 133, 137, 253
file access, unlock 133, 137, 253
file attributes 180, 212 
file handle 53
file handle state, query 174
file handle state, set 206
file handle, close 118, 242
file handle, commit 244
file handle, duplicate 127
file handles, set maximum 215
file information, ennumerate 130 
file : ^formation, query 177, 189

set 251, 291
file information, set 209, 216
file IO, read 133, 253
file IO, write 133, 253
file read

write position pointer 240 
file system control 355, 271 
file system ID, query 165 
file system information, query 185, 274 
file system information, set 213, 274 
file system name, query 185 
file, asynchronous read from a 197 
file, asynchronous write to 223 
file, change read

write pointer 116
file, copy 119
fl’e. copy a 246
fi7, create a 288
file, delete a 248
file, move a 160, 281
file, move read

write pointer 116
file. open 163
file, open a 288
file, query attribute 25C
file, query mode 180, 250
file. read from a 195, 294
file, rename a 160
file, set attribute 211, 250
file. set mode 211, 250
file, write to a 221, 300

Index

filename 55
filenames 293
find close 256
find first 257
find first matching file 140
find handle, close 139
find next 261, 263
find next matching file path name 1* 
find-notify directory changes 149, 151, 266 
find-notify directory or file changes 268 
find-notify handle, close 148, 265
flag process 25
FSD attribute 105
FSD initialization 106
FSHADDSHARE 3C4
FSH_BUFSTATE 306
FSH_CANONICALIZl 307
FSH_CHECKEANAME 308
FSH_CRITERROR 309
FSH_DEVIOCTL 311
FSH_DOVOLIO 313, 324
FSH_D0V0LIO2 316
FSH_FINDCHAR 318
FSH_FINDDUPHVPB 319
FSH_FLUSHBUF 32u
FSH_FORCENOSWAP 321
FSH_GETBUF 322
FSH_GETFIRSTOVERLAPBUF 324
FSH_GETVOLPARM 326
FSHINTERR 327
FSH_ISCURDIRPREFIX 328
FSH_LOADCHAR 329
FSH_NAMEFROMSFN 330
FSH PREVCHAR 331
FSH^PROBEBUF 332

FSHQSYSINFO 334
FSHRELEASEBUF 335
FSH_REMOVESHARE 336
FSH_SEGALLOC 337
FSH_SEGFREE 339
FSHSEGREALLOC 340
FSH_SEMCLEAR 341
FSH_SEMREQUEST 342 
FSH_SEMSET 343 
FSH_SEMSETWAIT 344 
FSH_SEMWAIT 345 
FSH_STORECHAR 346 
FSH_UPPERCASE 347 
FSH W1LDMATCH 348
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FS CLOSE 242 Generic IOCTL, Category 8 66
FS COMMIT 244 Get Device Parameters 66
FS_COPY 246 get EA
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FS_NMPIPE 284 INT 21H
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FS WRITE 300 query DOS value 21
full EA query max EA size supported 15

FEA 102 IOCTL 58, 125, 276
full extended attributes

FEA 102 4-------4
full EA list 1 κ 1

FEAList 103 4-------4

Keyboard ANSI 53

Index 375 Index 376
II 00193
r

• · · · · · · « ··· ··· ····L . • · · · ·
-------- ■·—t——

·· ·· ··« ···
-L>—·-------------------- ftftft ft·---------------a t—ft e a■

• · · • ο• · a



Microsoft Confidential
OS/2 1.2 IFS Patent Documentation

Microsoft Confidential
OS/2 1.2 IFS Patent Documentation

I ndex Index

4------ 4 4-------4
1 L | 1 0 |
4-------4 4-------- 1

lock file access 133, 137, 253 
logical block device 59

open a file 163, 288

4-------4
4------4 1 p 1

1 Μ I
4-------4

4-------4

path, search a 202
make subdirectory 158, 277 ’ pathname 55
matching file name, find next 146 peek a named pipe 40
message header, named pipe 36 pipe 28
meta characters 129 pipe, make 28
mount volume 278 procedure call via named pipe 31
move a file 160, 281 process, end of 249
move a subdirectory 160, 281 protect mode configuration 83
move file read pseudo device name 182

write pointer 116 pseudo-character device name 153, 182
pseudo-character device name attached to an FSD, query 182

4-------4
1 N 1

psaudo-characcer device(s) 101

+— + 4-------4

name editing 129 
named pipe 284

1 Q 1
4------ 4

named pipe handle state, query 13 query a directory's information 189
named pipe handle state, set 48 query a file's information 177, 189
named pJpe Information, query 45 query a handle type 187
named pipe message header 36 query a named pipe's information 45
named pipe, connect 32 query a subdirectory's information 189
named pipe, create 34 query current directory 171
named pipe, direct read 4C query current disk 173
named pipe, direct write 47 query file attribute 250
namsd pipe, disconnect 33 query file handle state 174
named pipe, peek 40 query file mode 180, 250
named pipe, procedure call 31 query file system information 185, 274
named pipe, raw read 46 query Info about a pseudo-character device attached to an FSD 182
named pipe, raw write 47 query info about an attached remote file system 182
named plj ., transact 50 query named pipe handle state 43
named pipe, wait 51 query system variables 193

query verify setting 194
query

set a file's information 251
set a path or file's Information 291
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1 T |

4----4
raw read named pipe 46
raw write named pipe 47 transact named pipe 50
read file 10 133, 253
read from a file 195, 294 4------- 4
real mode configuration 83 1 u |
recognition, volume 278 4.----+
remote named pipe operation 284
remove .odirectory 200, 296 Uniform Naming Convention (UNC) 55
rename a file 160 unlock file access 133, 137, 253
rename a subdirectory 160
reset, buffers 113, 244, 270 4-----+

1 1

4------ +
1 V 1
4----4

1 5 1
4-------4 Verify directory path 236

verify setting, query 194
scan environment segment 201 verify switch, set 219
search a path 202 Video ANSI 53
search handle, close 139 volume label, query 185
select disk drive 205 volume label, set 213
set a directory's information 216 volume recognition 278
set a file's information 209, 216 volume serial number, query 185
set file attribute 211, 250 volume serial number, set 213
set file handle state 206 volume, mount 278
sec file mode 211, 250
set file system information 213, 274 -4----4·
set maximum file handle 215 1 W |
set named pipe handle state 48 4-----+
set verify switch 219
set volume label 213 wait named pipe 51
set volume serial number 213 write file IO 133, 253
single file device 101 write to a file 221, 303
speaker, sound 58
subdirectory information, ennumerate 130 4----+
subdirectory information, query 189 1 Y 1
subdirectory, make 158, 277 4-----4-
subdirectory, move a 160, 281
subdirectory, remove 200, 296 yield 349
subdirectory, rename a 160
swap file 297
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system configuration 83
system initialization 82
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10

APPENDIX II

/•static char *SCCSID = "@(#)fsd.h 1.31 89/08/03 ';*/
I* fsd.h - File system driver entry point declarations */

/* FS ATTRIBUTE bit field values */

^define FSAREMOTE 0x00000001 / * Set if REMOTE FSD */
#define FSA_UNC 0x00000002 /* Set if FSD implements UNC support */
^define FSA LOCK 0x00000004 /· Set if FSD needs lock notification*/

#defii,a CDDWORKAREASIZE 8 
^define SFDWORKAREASIZE 3015 Adeline VPDWORKAREASIZE 36
/* Volume Parameter structures */

2 0 #defir.« vrBTEXTLEN 12

• · · ·• · ·• 0 ·
η · 1 ·i «• · 9 ·

25

30

35

• ··• 0 ·• A A ·
·· ··• · • · · · 40

45

struct vpfsi {
unsigned long vpivid; 
unsigned long vpi hDEV; 
unsigned short vpi_bsize; 
unsigned long vpi_totsec; 
unsigned short vpi_trksec; 
unsigned short vpi_nhead;

/* 32 bit volume ID */
/* handle to device driver */ 
/* sector size in bytes */
/* total number of sectors */ 
/* sectors / track */
/* number of heads */

char vpi_text(VPBTEXTLENJ; /* volume name */}; /* vpfsi */
/*
* Predefined volume IDs: [note - keep this list in sync with list in
* dos/dosinc/vpb.inc!]
*/
/* Unique ID for vpbJD field for unreadable media. */
#define UNREADJD 0x534E4A52L /* Stored as (bytes) 0x52,4A.4Et53. *//‘
* Unique ID for vpbJD field for damaged volume (recognized by IFS but cannot
* be normally mounted).
7
^define DAMAGEDJD OxOL

/· file system dependent - volume params */ 
struct vpfsd {

char vpd_work[VPDWORKAREASIZEJ;
/* vpfsd */

/* Stored as (bytes) 0,0,0,0. */

/* work area */

• · 0 • · ·• · 0 ·

50
/* Current Directory structures ·/

struct cdfsi {
unsigned short cdi_hVPB; 
unsigned short cdi_end; 
char cdi_flags;

/* VPB handle for associated device */ 
/* end of root portion of curdir */
/* flags indicating state of cdfsd */
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char

}; /*cdfsl*/
cdl_curdir{CCHMAXPATH); /* text of current directory */

/•bit values for cdi_flags (state of cdfsd structure */

#define CDIJSVAUD 0x80 
#define CDIJSROOT 0x40 
#defineCDI ISCURRENT

/* format is known * / 
/* cur dir = = root */

0x20

10 struct cdfsd
char cdd_work[CDDWORKAREASIZE);

}; /* cdfsd */
/* work area */

15 /* Per open-instance (System File) structures */

20

25

30

3 5

struct sffsi {
unsigned long sfi_mode; 
unsigned short sfl_hVPB; 
unsigned short sfi_ctime; 
unsigned short sfi_cdate; 
unsigned short sfi_atime; 
unsigned short sfl_adate; 
unsigned short sfHntime; 
unsigned short sfi_mdate; 
unsigned long sfi_size; 
unsigned long sfi_position;

/* the following may tie of use 
unsigned short sfiJJID; 
unsigned short sfi_PID; 
unsigned short sfi_PDB; 
unsigned short sfi_selfsfn; 
unsigned char sfijstamp;

unsigned short sfijype;
}; /* sffsi*/

/* access/sharing mode */
/* volume info. */
/* file creation time */
/* file creation date */
/* file access time */
/* file access date */
/* file modification time */
/* file modification date */
/* size of file */

/* read/write pointer */ 
in sharing checks */

/* user ID of initial opener */
/* process ID of initial opener */
/* PDB (in 3.x box) of initial opener */

/* system file number of file instance */
/* update/propagate time stamp flags */

/* use with ST_Sxxx and ST_Pxxx ·/ 
/* use with STYPE */

• · · a
• · · · 

a a
a a a a

40
a · a 
a · a• a · ·

/· sfijstamps flags */ 
#define ST_SCREAT 1 
^define STPCREAT 2 
define STSWRITE 4 
#defineST PWRITE 8 
^define ST-SREAD 16

/* stamp creation time */
/* propagate creation time */ 
/* stamp last write time */
/* propagate last write time */ 
/* stamp last read time */

#define ST PREAD 32 /* propagate last read time */
45

50

/* sfi_type flags */ 
#define STYPEFILE 0 
^define STYPEDEVICE1 
#define STYPE_NMPIPE 
^define STYPE FCB 4

/,: file */
/* device */
2 /* named pipe */
/* fcb sft */

/* file system dependent - file instance */ 
struct sffsd {

char sfd_work(SFDWORKAREASIZE]; 
}; /* sffsd*/

/* work area */
55
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• · · ·• ·• · · ·
• · · ·

• · ο ·

/* file system independent - file search parameters */ 
struct fsfsi {

unsigned short fsi_hVPB; /* volume info. */
5 }; /‘fsfsi·/

/* file system dependent - file search parameters */
^define FSFSD_WORK_SIZE 24 
struct fsfsd {

10 char fsd_work[FSFSD WORK SIZE]; /* work area */
}; /‘fsfsd*/

/* file system dependent - device information ‘/ 
struct devfsd {

15 unsigned long FSDRef, /* Reference obtained from FSD during ATTACH
7
}; /‘devfsd*/

/*****
20 ‘

‘ union and structures for FS_FSCTL 
7
/‘ pArgType ==1, FileHandle directed case */ 
struct SF {

2 5 struct sffsi far * psffsi;
struct sffsd far ‘ psffsd;

}: /* SF ·/

/‘ pArgType = = 2, PathName directed case */
3 0 struct CD {

struct edfsi far ‘ pedfsi; 
struct edfsd far ‘ pedfsd; 
char far ‘ pPath;
unsigned short iCurDirEnd;

35 }; /‘CD*/

union argdat {
/* pArgType ==1, FileHandle directed case */ 
struct SF sf;

40
/* pArgType = = 2, PathName directed case */ 
struct CD cd;

/* pArgType = = 3, FSD Name directed case */
45 /* nothing */

}; /‘argdat*/

/*““
50 ‘

‘ Union and structures for FS_NMPIPE
*

■ ·/

55 /* Get/SetPHandState parameter block */
struct phs_param {
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short phs_len; 
short phsjllen;
short phs pmode; /* pipe mode set or returned */

}; "
5

/* DosQNmPipelnfo parameter block,
* data is info, buffer addr */

struct npi_param {
10 short npi_len;

short npi_dlen;
short npiJevel; /* information level desired ·/};

15
/* DosRawReadNmPipe parameters,
* data is buffer addr */

struct npr_param {
short nprjen;

20 short npr_dlen;
short nprkbyt; /* number of bytes read */

};
• · · • · ·

β

• · ·• · · • · · ·

25

30

/* DosRawWrtteNmPipe parameters, 
* data is buffer addr */ 

struct npw_param {
short npw_len; 
short npw_dlen; 
short npw_nbyt;}; /* number of bytes written */

β

35

/* NPipeWart parameters */ 
struct npq_param {

short npjen; 
short npq_dlen; 
long npq_timeo; 
short npq_prio;}; /* timeout in milliseconds */ 

/* priority of caller */

40

45

50

/* DosCalINmPipe parameters,
* data is in-buffer addr ·/

struct npx_param {
short npxjen;
unsigned short npx_iien; /* length of in-buffer */ .
char far *npx_obuf; /* pointer to . ■ Λ-buffer */ 
unsigned short npx_olen; /* le 7th of out-buffer */ 
unsigned short npx_nbyt; /* r 'ber of bytes read */ 
long npx_timeo; /* ■ ,ieout in milliseconds */};

/» PeekPipe parameters, data is buffer addr */ 
struct npp_param {

short nppjen;
unsigned short npp dlen; 
unsigned short npp_nbyt; 
unsigned short npp_avl0;

/* number of bytes read */ 
/* bytes left in pipe */

1

55
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}; unsigned short npp_avt1; /* bytes left in current msg */ 

unsigned s^ort npp_state; /* pipe state */

• · · ·• · e• ·
• · · ·

• · · 
e · ·

• · · ·• · • · · ·
• · · ·• · ·• ·
• · ···»·

• · · ·

5 /* DosTransactNmPipe parameters,
* data is in-buffer addr */

struct npt_param {
short nptjen;
unsigned short npt_llen; /* length of in-buffer ·/

10 char far *npt_obuf; /* pointer to out-buffer */
unsigned short npt_olen; /* length of out-buffer */ 
unsigned short npt_nbyt; /* number of bytes read ·/

};

15 /* QNmpipeSemState parameter block,
* data is user data buffer */

struct qnps_param {
unsigned short qnps_len; /* length of parameter block ·/ 
unsigned short qnps_dlen; /* length of supplied data block */

20 long qnps_semh; /* system semaphore handle */
unsigned short qnps nbyt; /* number of bytes returned */

}; '

/* ConnectPipe parameter block, no data block */
2 5 struct npc_param {

unsigned short npc_len; /»length of parameter block */ 
unsigned short npc_dlen; /* length of data block */

};

3 0 /* DisconnectPipe parameter block, no data block */
struct npd_param {

unsigned short nptjen; /* length of parameter block */ 
unsig; ted short npd_dlen; /* length of data block */

};
35

union npoper {
struct phs_param phs; 
struct npijaram npi; 
struct npr_param npr;

4 0 struct npw_param npw;
struct npq_param npq; 
struct npx_param npx; 
struct npp_param npp; 
struct npt_param npt;

4 5 struct qnps_param qnps;
struct npc_param npc; 
struct n|id_param npd;

}; /* npoper */

50
/***<*
*
* Declarations for the FSD entry points.
*

55 */
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/* bit values for the IOflag parameter in various FS_ entry points */ 
#define IOFL_WRITETHRU 0x10/* Write through bit */
#define IOFLNOCACHE 0x20 /* No Cache bit »/5

10

int far pascal 
FS_ATTACH(

unsigned short, 
char far *, 
void far *,

void far *,
15

20
• · · ·• · ·• ·

• · · ·• · ·

char far *, 
unsigned short far

):

/* fag */
/* pDev */
/* if remote drive

struct vpfsd far * 
else if remote device

null ptr (0L) */
/* if remote drive

struct cdfsd far * 
else
struct devfsd far * */ 

/* pParm */
/* pLen */

/* values for flag in FS_ATTACH */
^define FSAATTACH 0x00
#define FSA_DETACH 0x01

25 #define FSA ATTACH INFO 0x02

• · ·• · ·

• · ·• · ·• · · ·
• · · ·• β• · · ·

• · ·• · · • · · ·

• ·

int far pascal 
FS_CHDIR(

unsigned short,
3 0 struct cdfsi far *,

struct cdfsd far *, 
char far *, 
unsigned short

);
35

/* values for flag in FS 
#define CD__EXP LICIT 
^define CD_VERIFY 
#define CD_FREE

40
int far pascal 
FS_CHGFILEPTR(

struct sffsi far *, 
struct sffsd far *,

4 5 long,
unsigned short, 
unsigned short

):

/* flag 7
/· pcdfsi 7
/* pcdfsd */
/* pDir */
/* iCurDirEnd */

CHOIR 7
0x00
0x01

0x02

/* psffsi*/
/* psffsd */
/* offset */
/* type */
/* IOflag */

50 /* values for type in FS CHGFILEPTR */
#define CFP_RELBEGIN 0x00
^define CFP_RELCUR 0x01
^define CFP RELEND 0x02

5 5 int far pascal 
FS CLOSE!



5

unsigned short, 
unsigned short, 
struct sffsi far *, 
struct sffsd far *

):
#define FS CL ORDINARY

256
/· dose type */
/* IOflag */
/* psffsi*/
/* psffsd */

0
/* ordinary dose of file */ 

#defineFS CL FORPROC 1

10
/* final dose of file for the process */

^define FS_CL_FORSYS 2
/* final dose of file for the system (for ail processes) */

15

int far pascal 
FS_COMMIT(

unsigned short, 
unsigned short, 
struct sffsi far *, 
struct sffsd far *

/* commit type */ /* IOflag */ /* psffsi*/
/* psffsd */

20

25

30

• « · ·• · »
• e «

35
• 9 9
9 9 9
9 9 9 ·

• · Ο ·• ·
·· 9 9

9 9 9
9 9

9999

9 9

):
/* values for commit type */
#deflne FS_COMMIT_ONE 1

/* commit for a single file */
#define FS_COMMIT_ALL 2

/* commit due to buf reset - for all files */

int far pascal 
FS_COPY(

unsigned short, 
struct edfsi far *, 
struct edfsd far *, 
char far *, 
unsigned short, 
char far *, 
unsigned short, 
unsigned short

/* copy mode */
/* pedfsi */
/* pedfsd */
/* source name */
/* iSrcCurrDirEnd */
/* pDst */
/* iDstCurrDirEnd *//* nameType (flags) */

int far pascal 
FS_DELETE(

4 0 struct edfsi far *,
struct edfsd far *, 
char far *, unsigned short

):
45

void far pascal 
FS_EXIT(

unsigned short, 
unsigned short,

5 0 unsigned short

/* pedfsi */
/* pedfsd */
/* pFile */
/* iCurDirEnd */

/* uid */
/* Pid */
/* Pdb */

int far pascal 
FS_FILEATTRIBUTE(

55 unsigned short, 
struct edfsi far ·,

/* flag */
/* pedfsi */
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struct cdfsd far *, /* pcdfsd 7
char far ·, /* pName 7
unsigned short, /* iCurOirEnd */
unsiqned short far *

);
/* pAttr*/

/* values for flag in FS FILEATTRIBUTE */
^define FA_RETRIEVE" 0x00
#define FA_SET 0x01

int far pascal
FS_FILEINFO(

unsigned short, /* flag */
struct sffsi far *, /* psffsi*/
struct sffsd far *, /* psffsd */
unsigned short, /* level */
char far *, /* pData */
unsigned short. /* cbData 7
unsigned short /* lOflag 7

ο · · ·

20 );

/* values for flag in FS_FILEINFO */
#define FI_RETRIEVE 
#define FI_SET

0x00
0x01

int far pascal
FS_FILEIO(

struct sffsi far *, /* psffsi*/
struct sffsd far *, /* psffsd 7
char far *, /* cbCmdList 7
unsigned short, /* pCmdLen 7

4 5

unsigned short far *, /* poError */
unsigned short

);
/* lOflag 7

ini idr pascal
FS_FINDCLOSE(

struct fsfsi far *, 
struct fsfsd far *

);

/* pfsfsi*/
/* pfsfsd 7

/* values for flc\g in FS FindFirst , FS FindFromName, FS FindNext */
^define FF NOPOS
/«define FF_GETPOS

0x00
0X01

int far pascal 
FS_FINDFIRST(

struct cdfsi far *, /* pcdfsi 7
50 struct cdfsd far *, /* pcdfsd 7

char far \ /* pName 7
unsigned short, /* iCurOirEnd 7
unsigned short, /*attr 7
struct fsfsi far *, /* pfsfsi*/

55 struct fsfsd far *, /* pfsfsd 7**vi ·αι ial , /* pData 7
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5

unsigned short, 
unsigned short far ·, 
unsigned short, 
unsigned short

/* cbData 
/* pcMatch */

/* level */
/* flags */

7

int far pascal
FS FINDFROMNAME(

struct fsfsi far *, /* pfsfsi*/
10 struct fsfsd far *, /* pfsfsd 7

char far *, /· pOata 7
unsigned short, /* cbData 7
unsigned short far *, /* pcMatch */
unsigned short, /* level */

15 unsigned long, /* position 7
char far *t /* pName */
unsig>’Pd short

);
/* flags */

20 int far pascal 
FS_FINDNEXT(

struct fsfsi far *, /* pfsfsi*/
struct fsfsd far *, /* pfsfsd 7

• · · ·
• · · char far *, /* pData 7
0 0

0 0 0 0
25 unsigned short, /* cbData 7

0 0 0
0 0 0 unsigned short far *, /* pcMatch */
0 0 0 0

0 0 unsigned short, /* level */
0 0 0 0

0 0 0 0
0 0 0
0 0

0 0 0
0 0 0 30

unsigned short
);

/* flag 7

0 0 0 0 int far pascal
FS_FINDNOTIFYCLOSE(

unsigned short
);

/* handle 7
0

0 0 0 0
0 0 0 0 35

0 0 0 0
0 0 0 int far pascal

FS_FINDNOTIFYFIRST(
struct cdfsi far *, /* pcdfsi 7

0 0 0
0 0 0
0 0 0 0

struct cdfsd far *, /* pcdfsd 7
0 0 0 0 40 char far *, /* pName 7
0 0 0 0 unsigned short, /* iCurDirEnd 7

unsigned short, /*attr 7
0 0 0
0 0 0

unsigned short far *, /* pHandle */
0 0 0 0 char far *, /* pData 7
0 0 45 unsigned short, /* cbData 7

unsigned short far *, /* pcMatch */
unsigned short, /* level */
unsigned long 

v
/* timeout 7

50
hint far par cal
FS_FINDNOTIFYNEXT(

unsigned short, 
char far *,

/* handle 
/* pData

7

55 unsigned short, 
unsigned short far *,

/· cbData ■ 
/* pcMatch */

*/
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unsigned short. /* infolevel */
unsigned long

);
/* timeout */

5 int far pascal
FS_FLUSHBUF(

unsigned short, /* hVPB
unsigned short /* flag 7

);
10

/* values for flag in FS_FLUSH */
/••define FLUSH RETAIN 0x00
/define FLUSH^DISCARD 0x01

15 int far pascal
FS_FSCTL(

union argdat far *, /* pArgdat */
unsigned short, /* iArgType 7
unsigned short, /* func 7

2 0 char far ·, /* pParm 7
unsigned short, /* lenParm 7
unsigned short far *, /* plenParmOut */
char far *, /* pData */

• · ·• · unsigned short, /* lenData 7
• · · ·• · ·• · ·

2 5 unsigned short far * /* pienDataOut */
);

• ■• · · ·
• · · ·• · · /* values for iArgType in FS FSCTL */
• · /define FSCTL ARG FILEINSTANCE 0x01
• · ·• · · · 3 0 /define FSCTL ARG CURDIR 0x02

tfdefine FSCTL_ARG_NULL 0x03

/* values for func in FS_FSCTL 7
•• · · · /define FSCTL FUNC NONE 0x00• · · · 35 /define FSCTL FUNC NEW INFO 0x01

• · ·• · · /define FSCTL_FUNC_EASIZE 0x02

• · · int far pascal
• · ·• · · · FS_FSINFO(

• · · ·• · 40 unsigned short, /* flag 7• · · · unsigned short, /*hVPB
char far *, /* pData 7β 9 99 9 · unsigned short, /* cbData 7

•
• · 45

unsigned short
);

/* level */

/* values '/or flag in FS_FSINFO 7
/define INFO RETREIVE 0x00
fdefine INFO SET 0x01

50
int far pascal
FS_INIT(

char far *, /* szParm 7
unsigned long, /* pDevHIp 7

55 unsigned long far * /* pMiniFSD 7
);
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• · · ·• · ·• · ·
• · · ·• ·• · · ·

• · ·• · · • · · ·

int far pascal
FS_IOCTL(

5
struct sffsi far *, 
struct sffsd far ·,

/* psffsi*/
/* psffsd 7

unsigned short, /* cat 7
unsigned short, /* func 7
char far *, /* pParm 7
unsigned short, /* lenParm 7

10 char far *, /* pData 7
unsigned short

);
/* lenData 7

15
int far pascal 
FS_MKDIR(

struct cdfsi far *, /* pcdfsi 7
struct cdfsd far *, /* pcdfsd 7
char far *, /* pName 7
unsigned short, /* iCurDirEnd 7

20 char far *, /* pEABuf */

25

unsigned short
);

int far pascal 
FS_M0UNT(

unsigned short,

/* flags */

/* flag 7
struct vpfsi far *, /* pvpfsi 7
struct vpfsd far *, /* pvpfsd 7

30
unsigned short, 
char far *

/*hVPB 
/* pBoot 7

);

· Λ

0

9

/* values for flag in FS_MOUNT 7
#define MOUNT MOUNT 0x00

35 #define MOUNT VOL REMOVED 0x01
#define MOUNT RELEASE 0x02
#define MOUNT_ACCEPT 0x03

int far pascal
40 FS_MOVE(

struct cdfsi far *, /* pcdfsi 7
struct cdfsd far *, /* pcdfsd 7
char far *, /* pSrc 7·
unsigned short, /* iSrcCufOiriErid*/

45 char far *, /* pDst 7
unsigned short, /* ίΟβίΟΊΓΟίΚΕπό*/
unsigned short

);
/* flags */

50 int far pascal
FS_NEWSIZE(

struct sffsi far *, /* psffsi*/
struct sffsd far *, /* psffsd 7
unsigned long, /“ len 7

55 unsigned short /* lOflag 7
);

J
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int far pascal 
FS_NMPIPE(

5 struct sffsi far *, /* psffsi*/
struct sffsd far *, /•psffsd 7
unsigned short, /* OpType 7
union npoper far *, /* pOpRec 7
char far *, /* pData 7

10 char far * /* pName 7
);

/* Values for OpType in FS_NMPIPE */

15 #define NMP_GetPHandState 0x21
#define NMP SetPHandState 0x01
#define NMP PipeQInfo 0x22
#define NMP_PeekPipe 0x23
#deflne NMP^ConnectPIpe 0x24

20 #define NMP_DisconnectPipe 0x25
^define NMP~TransactPipe 0x26
#define NMP-READRAW
#define NMP WRITERAW 0x31
#define NMP~WAITPIPE 0x53

25 #define NMP~CALLPIPE 0x54
#define NMP_QNmPipeSemState

• · e -

• · · ·
• ·
• · « ·

a · · ·
• · · int far pascal
• · · 30 FS_OPENCREATE(

• · · · struct cdfsi far *, /* pcdfsi */
void far *, /* if remote device

struct devfsd far '* 
else

•
• · e ·

• · · · 35 struct cdfsd far * */
• · · ·

• · ·
char far *, /* pName */

• · · unsigned short. /* iCurOirEnd */
struct sffsi far *, /* psffsi*/

• · · 
fl · · struct sffsd far *, /* psffsd */
• · · ·

• · · a
40 unsigned short, /* fhandflag */

a a
a a a « unsigned short, /· openflag */

unsigned short far *, /* pAction */
a a a unsigned short, /* attr */
a a a

a a a a char far *. /* pEABuf */
a

a a
45 unsigned short far *

);
/* pfgenFlag */

#define FOC_NEEDEASί 0x1 /*there are need eas for this file */

50 int far pascal 
FS_PATHINFO(

unsigned short. /* flag */
struct cdfsi far *, /* pcdfsi */
struct cdfsd far *, /* pcdfsd */

55 char far *, /* pName ·/
unsigned short, /* iCurOirEnd */
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unsigned short, /* level */
char far *, /* pData 7
unsigned short 

v
/* cbData 7

5
/* values for flag in FS PATHINFO */
^define PI RETRIEVE 0x00
^define PI_SET 0x01

10 int far pascal 
FS_PROCESSNAME(

char far *
);

/* pNameBuf 7

15 int far pascal
FS READ(

struct sffsi far \ /* psffsi*/
struct sffsd far *, /* psffsd 7
char far *, /* pData 7

20 unsigned short far ·, /’* pLen */
unsigned short

):
/* lOflag 7

r · ·· int far pascal
• · ·
• · 25 FS_RMDIR(

• · · ·
• · ·

• · ·
struct cdfsi far *, /* pcdfsi 7

ς··· struct cdfsd far *, /* pcdfsd 7
• · « · char far *, /* pName 7

• · · ·
• * ·
9 9

unsigned short /* iCurOirEnd 7
• · ·
9 9 9

9 · 9 ·

30 ):

int far pascal 
FS_SETSWAP(

struct sffsi far *, /* psffsi*/
9 9 9 9 

9999

9 A · «
• 9 ·

35 struct sffsd far *
):

/* psffsd 7

9 A 9

int far pascal
• 99
9 9 9 FS_SHUTDOWN(
9 9 9 9

• 9 9 9
40 unsigned short, /* usType 7

• 9
9 9 9 9 unsigned long

);
/* ulReserved 7

9 9 9
9 9 9

9999 /* values for usType in FS SHUTDOWN */
9 45 #defineSD BEGIN 0x00

a 9 #define SD_COMPLETE 0x01

int far pascal
FS_WRITE(

50 struct sffsi far \ /* psffsi*/
struct sffsd far *, /* psffsd 7
char far *, /* pData 7
unsigned short far *, /* pLen */
unsigned short /* lOflag 7

55 );
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int far pascal 
MFS_CHGF!LEPTR(

unsigned long, 
unsigned short

5 ):

int far pascal 
MFS_CLOSE(

void
10 );

/* offset */
/•type */

int far pascal 
MFS_INIT(

15 void far *, 
char far *, 
long far ·, 
void far *,
unsigned long far ·,

2 0 unsigned long far ·
);

int far pascal 
MFS_OPEN(

2 5 char far *,
unsigned long far *

);

int far pascal
3 0 MFS_READ(

char far ·, 
unsigned short far *

);

2 □ int far pascal 
MFS_TERM(

void

/* bootdata */
/* number io */
/* vectorripl */
/* bpb */

/* pMiniFSD */
/· dump address */

/* name */
/* size */

/* data *//* length */

• e · ·
»
• e e e

e · e e
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APPENDIX III

/•static char *SCCSID = '@(#)fsh.h 1.16 89/04/18';*/
5 /* fsh.h - FSH_ = fshelper interface declarations */

/*
* FSHDOVOUO2 omits flag definition
*

10 * Since we are using C5.1, the function prototypes should be made to
* conform with true ANSI stands ds. I have converted FSH_ADDSHARE
* as an example.
*

7
15

#if 1
int far pascal 
FSH_ADDSHARE(

char far *, /* pName 7
20 unsigned short, /* mode 7

unsigned short, /* hVPB */
unsigned long far * /* phShare 7

);
#else

2 5 USHORT far pascal
FSH_ADDSHARE(

PSZ pName,
USHORT mode, 
SHANDLE hVPB,

3 0 LHANDLE phShare
):
#endif

e e e e 
e e e

e e ® e
e » · ·

e e e 
e e e

e · e e

35
int far pascal 
FSH_BUFSTATE(

char far *, /* pBuf */
unsigned short, /* flag */
unsigned short far *

v
/* pState */

40
h

int far pascal 
FSH_CANONICALIZE(

char far *. /· pPathName */
unsigned short, /* cbPathBuf */

45 •char far * /* pPathBuf */

int far pascal 
FSH_CHECKEANAME(

5 0 unsigned short, 
unsigned long, 
char far *

):

55 int far pascal
FSH CRITERRORi

/* level *//* len of name */ /* pEAName */
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Int,
char far *,
■nt,
char far *,

5 unsigned short
):

/* cbMessage */
/* pMessage */
/* nSubs */
/* pSubs */
/* (Allowed */

10

15

/* Flags for (Allowed 
7
#defineCE ALLFAIL 0x0001 
#deflne CE~ALLABORT 0x0002 
#defineCE2ALLRETHY 0x0004 
#deflneCE ALLIGNORE 
#deflne CE~ALLACK 0x0010

/* FAIL allowed ·/
/* ABORT allowed 
/· RETRY allowed

0x0008 /· IGNORE allowed
/· ACK allowed

7
7

7
7

20

/* Return values from FSH CRITERR 
7
#defineCE RETIGNORE 0x0000 
#define CE~RETRETRY 0x0001 /*
#deflneCE_RETFAJL 0x0003 /*
#define CE~RETACK 0x0004 /*

/* User said IGNORE 
User said RETRY 
User said FAIL/ABORT 
User said continue

*/
*/
7

7

int far pascal
e · · · FSH_DEVIOCTL(• · ·• · 25 unsigned short. /* FSDRalsedFlag ·/• · · e o · · unsigned long, /* hDev 7

• · · · unsigned short, /* sfn 7■ ·• · · · unsigned short, /* cat 7• · · ·• · · unsigned short, /* func 7
■ · · 30 char far *. /· pParm 7

• · · · unsigned short, /* cbParm 7
char far *, /* pData 7
unsigned short 

v
/* cbData 7

•• · · ·• · · · 35
h

• · e · int far pascal
e · · FSH_DOVOUO(

unsigned short, /* operation 7
• · ·■ ■ · unsigned short. /* (Allowed 7• · ■ ·

• · · · 40 unsigned short, /·hVPB 7• ·• · · · char far *, /* pData 7
unsigned short far ·, /* pcSec */

• · · e · ·
unsigned long

v
/· iSoc 7

• · · ·
• 45

h
• · /* Flags for operation

·//
#defineDVlO OPREAO 0x0000 /* no bit on - > readl */
#defineDVIO OPWRITE 0x0001 /* ON = > write else read */

50 #deflne DVIOJDPBYPASS 
• / —

0x0002 /* ON = > cache bypass else no bypass
1

#deflneDVIO OPVERIFY 0x0004 /* ON = > verify after write */
#deflne DVIO'OPHARDERR 0x0008 /* ON = > return hard errors directly */
#define DVIO~OPWRTHRU 0x0010 /* ON = > write thru */

55 #define DVIO~OPNCACHE 0x0020 /· ON = > don’t cache data */
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/* Flags for (Allowed 
V

5

#deflnaDV10 ALLFAIL 0x0001 
^define DV1O~AUJ\BORT 
#define DV1O~ALLRETRY 
#deflne DV1O~ALLJGNORE 
#define DV1O_/aU>CK 0x0010

/*
0x0002
0x0004
0x0008

/*

FAIL allowed */
/* ABORT allowed 
/* RETRY allowed 
/* IGNORE allowed

ACK allowed

Int far pascal
10 FSH_DOVOUO2(

unsigned long, /* hDev 7
unsigned short, /•sfn 7
unsigned short, /•cat 7
unsigned short, /* func 7

15 char far·. /* pParm 7
unsigned short. /* cbParm 7
char far *. /* pData 7
unsigned short

v
/* cbData 7

20
h

int far pascal
FSH_FINDCHAR(

uns'gned short. /· nChars 7
• · · ·• · · char far·, /* pChars 7• ·

• · · · e · ·• · ·
25 char far* far·

);
/* ppStr 7

• e · ·• ·• · · ·
• · · · int far pascal
• · ·• · FSH_FINDDUPHVPB(
• · ·• · · 30 unsigned short, /* hVPB 7• · · · unsigned short far * /* pHVPB */

);

• int far pascal• · · ·• · · · 35 FSH_FLUSHBUF(
• · · ·• · · unsigned short, /* hVPB 7

unsigned short
);

/* (Discard 7
• · ··« ···· ·

• · · · 40 /· (Discard values• ·• · · · 7
#defineFB DISCNONE 0x0000 /* Do not discard buffer?

• · ·• · ·β · · ·
#deflne FB J3ISCCLEAN 0x0001 /· Discard clean buffers

•
• · 45 int far pascal 

FSH_FORCENOSWAP(
unsigned short /* sel 7

);

50 int far pascal
FSH GETBUF(

unsigned long, /* ISec 7
unsigned short, /* fPreRead 7
unsigned short, /* hVPB

55 char far* far* /* ppBuf 7
);
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10

/* Flags for fPreRead
7
#deflne GB PRNOREAD 0x0001

int far pascal
FSH GETOVERLAPBUFi

unsigned short, 
unsigned long, 
unsigned long, 
unsigned long far *, 
char far* far·

):

/* hVPB 
/* ISec 
/* ISec

/* pisecBuf */ 
/* ppBuf

15 int far pascal
FSH_GETVOLPARM(

unsigned short, /· hVPB
struct vpfsl far * far *, /* ppVPBfsi */ 
struct vpfsd far * far * /* ppVPBfsd */

20 );

/* ON = > no preread occurs */

int far pascal 
FSHJNTERR(

char far *,
25 unsigned short

):

/* pMsg */
/* cbMsg */

Int far pascal 
FSH_ISCURDIRPREFIX(

3 0 char far* /* pName */
):

void far pascal 
FSH_LOAOCHAR(

3 5 char far * far *, /* ppStr
unsigned short far * /* pChar */

):

void far pascal 
40 FSH_PREVCHAR(

char far *, 
char far * far *

);

/* pBeg */
/* ppStr */

5

7
7

-t

7

7
• · ·

• · · ·• « • · · ·

4 5 int far pascal
FSH_PROBEBUF(

unsigned short, 
char far *, 
unsigned short

50 );

/* Values for operation 
7
#define PB_OPREAD 0x0000 

55 #define PB OPWRITE 0x0001

/* operation */
/* pData */
/* cbOata */

/* Check for read access 
/* Check for write access

7
/
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int far pascal
FSH_QSYSINFO(

unsigned short, /* Index 7
char far *, /* pData 7

5 unsigned short /* cbData 7
);

/* Values for index 
7

10 tfdefineQSI SECSIZE 1 
#define QSFproCID 2 
#define OSl'THREADNO 
#define QSCVERIFY 4

/* Index to query max sector size */
/* Index to query PID,UserID and Currentpdb */ 
3 /* Index to query ate.hrread no */
/* Index to query per-process verify */

15 int far pascal
FSH_NAMEFROMSFN(

unsigned short, /*sfn 7
char fair*, /* pName 7
unsigned short far *

20 );
/* pcbName 7

int far pascal
FSH_RELIEASEBUF(vold);

25 int far pascal
FSH_REMOVESHARE(

unsigned long /* hShare 7
);o · ·

• · ·
• · ·

• · · · 30 int far pascal 
FSH_SEGALLOC(

unsigned short, /* flags */
unsigned long, /* cbSeg 7

•
• · · ·

unsigned short far * /* pSel 7
• · · ·

• · · ·
• · ·

35 );
• · ·

/* Fields for flags
7
#defineSA FLDT

• · ·
• · ·
• · · · 0x0001 /* ON = > alloc LDT else GDT
• • · · · · 40 #define SA_FSWAP 0x0002 /* ON = > swappable memory 7

#defineSA FRINGMASK 0x6000 /· mask for isolating ring
• · ·
• · · #define SA_FRING0 0x0000 /* ring 0 7

• · · · #defineSA FRING1 0x2000 /* ring 1 7
·• · · · · 45 #define SA_FRING2 0x4000 /* ring 2 7

#define SA_FRING3 0x6000 /* ring 3 7

7

7

int far pascal 
50 FSH_SEGFREE(

unsigned short /* sel */
);

int far pascal
55 FSH_SEGREALLOC( 

unsigned short, /* sei */
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• · e ·
» e

e · · ·

unsigned long
):

/* cbSeg */

5 /* Timeout equates for all semaphore operations
7
#defineTO INFINITE 
#deflneTO~NOWAIT

OxFFFFFFFFLOxOOOOOOOOL
10 int far pascal

FSH_SEMCLEAR(
void far*

):

15 Int far pascal
FSH_SEMREQUEST(

void far·, 
unsigned long

):
20

Int far pascal 
FSH_SEMSET(

void far*
):

25
int far pascal 
FSH_SEMSETWAIT(

void far * 
unsigned long

30 );

int far pascal 
FSH_SEMWAIT(

void far *,
3 5 unsigned long

,:

int far pascal 
FSH_STORECHAR(

4 0 unsigned short,
char far* far*

);

int far pascal
45 FSH_UPPERCASE( 

charter *. 
unsigned short, 
char far *

):
50

int far pascal 
FSH_WILDMATCH(

char far *, 
char far *

55 );

/* pSem */

/* pSem */
/‘cmsTimeout */

/* pSem */

/* pSem */
/* cmsTimeout */

/* pSem */
/* cmsTimeout */

/* chDBCS */ 
/* ppStr ·/

/* pName */ 
/* cbPatt.Se ·/ 
/* pPathBuf */

/* pPat */
/* pStr */

cbPatt.Se
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int far pascal 
FSH_YIELD(vold);

int far pascal
5 MFSH D0V0U0(

chaFfar *, /* Data 7
unsigned short far *, /* cSec */
unsigned long /* ISec 7

10
h

int far pascal 
MFSH_INTERR(

char far*, /* Msg 7
unsigned short /* coMsg 7

15 ):

int far pascal 
MFSH_SEGALLOC(

unsigned short, /* Flag 7
20 unsigned long, /* cbSeg 7

unsigned short far *
):

/* Sel 7

Int far pascal
·· ··• · · 25 MFSH_SEGFREE(• ·

β · · ·• · ·• · ·
unsigned short

);
/* Sel 7

····• ·• · · ·
• · · · int far pascal• · ·• β 30 MFSH_SEGRuALLOC(
• · ·• · · unsigned short, /* Sel 7• · · ·

unsigned long
);

/* cbSeg 7

• 35 int far pascal• · · ·• · ο · MFSH_CALLF.M(• · · ·• · ·• · · unsigned long far *
):

/* Proc 7

• It Ζ0 · β• · · · 40 int far pascal
• · ·· MFSH_L0CK(
• · · · unsigned short. /* Sel 7

• · ·• · ·• ·· · 45

unsigned long far *
):

/* Handle 7

• · int far pascal 
MFSH_PHYSTOVIRT(

unsigned long, /* Addr 7
unsigned short. /*Len 7

50 unsigned short far *
):

/* Sel 7

int far pascal 
MFSH_UNLOCK(

55 unsigned long /* Handle 7
);
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ir.t far pascal 
MFSH_UNPHYSTOVIRT(

unsigned short
5 ):

int far pascal 
MFSH_VIRT2PHYS(

unsigned long,
10 unsigned long far *

):

/· Sel ·/

/* VIrtAddr ·/
/* PhysAddr ·/

e · e e 
e e e

e · ·
e e ··

• e
e · e e

e · e e

e e e ·
• · e ·
• · e ·

• · ·
• e ·

• e e 
e · e
e · e *
• · · · 

e e
• · · ·

e e e 
e e e

e · e e
e

• e
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APPENDIX IV
/“* BASEFSD.C 
*
* IFS component test FSD

5 * Copyright 1988, Microsoft Corp.
* Sue Adams

* Description:
* Each entry point in this FSD checks Its own tid table to see whether

10 * or not to save its parameters on behalf of the currently executing
* thread.
*
* Use:
* The makefile should define a different symbol for each FSD created

15 * from this source file, so that different FSNAME'S may be used.
*
* Special Information:

* A table Is kept for each thread to place a data buffer (GDT) selector, if
20 * needed.

* Since the thread number is an absolute system thread number, no semaphore
* is needed on the selector, since a thread can only be executing this code
* In one place at a time. Each thread Is limited to one GDT, and when
* fnished with It, is expected to free it with the FS_FSCTL entry.

25 *
* This implementation keeps one table per/FS_ entry for enabling/disabling
* the saving of incoming parameters on behalf of a thread.
*
* See TABLE.C for table management routines.

30 *
* Warning
* = = = =.= = =
* The FSD will be in an inconsistent state if the system is shutdown via
* DOSSHUTDOWN. The system must be rebooted if other tests are to be run

35 * using this FSD after the shutdown test. Reason: The flag which allows
* the FSD to distinguish the shutdown test from other tests cannot be reset
* after shutdown. There is no way to communicate with the FSD via FS_FSCTL
* once a DOSSHUTDOWN call is made. This is per 1.2 dcr 259, and as of yet
* has not been decided if FS_FSCTL access will be allowed or not. If it

4 0 * becomes the case that FSCTL is accessible, then the 'pSDdata' as weii as
* 'ls_Shutdown_Test' flag can be reset to 0 after the shutdown test. If it
* is decided that shutdown will be reversible, then SD_Status must be reset
* as well.
*

45 * Enforced conventions:

* The application must enable the appropriate FS_ entry point using
* DOSFSCTL before each FS api call. The entry points will take
* care of disabling themselves each time they are called.

50 *
* After an application makes an API call
* that will enter this fsd, if the entry point puts a GDT selector into the
* selector table on behalf of the thread, a subsequent call to DOSFSCTL
* must be made to free the selector and table entry.

55 *
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• ·· ·• · ·• · ·
• · · ·• ·• · · ·

• · · ·

* Modification History:
* 89.07.10 - took out Ifdefs for DCR509 - changes enabled in kernel
* version 12.102 (new flags parameter to some entry pts.)
* 89.06.23 - added ifdefs for DCR509

5 * 89.06.20 - added global OpenActlon for FS_OPENCREATE to use
* 89.05.17 - added support for 1.2 DCR 508: pfgenflag param to
* FS_OPENCREATE
* 89.04.07 - Integrated basefsd.c and base2fsd.c Into one source
* 89.03.27- acded define for CCHMAXPATH

10 * 89.02.02 - added parameter-save-enable capabilities
* 89.01.09 - initial version 
7

#indude <doscalls.h>
15 #deflne CCHMAXPATH MAXPATHLEN /* so dont have to Include bsedos.h */ 

#indude <fsd.h>
#indude <fsh.h>
#indude <error.hr 
#induln ‘booth*

2 0 #lnduue'bibased.h·
#indude “table.h"

/*
* Global Definitions

25 * ==================
7
#define NLLLFEACBLST (sizeof (((struct FEALJst ^)0)-- > feaJ_cbLst))
^define MAXFEAC8LST 2520 /* 2520 x 26 (drive letters) fits in 1 seg 7
#define CalcFEAoff(d) ((unsigned) ((char)d - Ά') * (unsigned)MAXFEACBLST)

30 #define NLMDRIVES 26
/*
* Forward Declarations

ο• · · ·

• · ·• · ·• · · ·

7
3 5 int lnit_FEA_TabO;

int DeiFEAilst (char);
char ToLpper(char);
int CopyFEA!Lst(char,struct EAOP far *);
unsigned lnit_SHLTDOWN_Data(char far *,char far *);

4 0 void Log_SD2Stats(struct SD_FS_stats far *);
int Getvpfsd(unsigned short hVPB); 
int SavsHags(unslgned short flags); 

extern void lnt30;
4 5 ortxmnoio daf memcop(char faf * *(^,<cJ drfaf* * d unslgn«Juhort rtouut);

void PopupMsgtchar far * Msg);

/*
50 * Global Data

7

int acrtused = 0; /* Get rid of the runtime */
55 "

charFS NAME[] = FSDNAME;

error.hr
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• · β ·
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• · ·• · ·• · ο ·

• · · ·

char Versionf] = VERSION; 
char SignOnMsgQ = SIGNONMSG;

/* FEAsel Is only Initialized if some test which uses EA's Is run */
5 snsieneJohortFEAse/ /· PIA A SEMHORORE ON TSISLARER ·/

unsigned EAtype = NIcEjAAS;/* returned by f'S_OPENCREALE for pfgenflag param */

/* OpenActlon is returned as the action parameter from FS OPENCREALE // 
unsigned OpenActlon = FILE CREATED; /* defauttaction //

10 ~
/* pSDdata Is only initialized for fsd234.exe - testing FS_SHULDOWN // 
struct SD_stats far / pSDdata = LNULL; ~
unsignedTs_Shutdown_Lest = INVALID; /* BEWAREI Still set after shutdown ·/ 
unsigned SD Status = BEFORE SD;

15 ~ ~
char Ddevfsd[slz9of(long)| = DEVFSD_SSG;
char BadDatafsizeofOongJ = ‘bad'; “
char Dvpfedfsizeo^struct vpfsd)] = VpFSD_SSG;

20 /*= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =2 = = = = = = = = = = = =
= = 3 = = 3 a a s s a a a = aos a a

/··· PopupSsg - send message to user through FSH_CRILERROR

• ENTRY Ssg - message string
25 · EXIT -none

* RETURN -none- 
R

void PopupSsg(Ssg) 
char far *Msg;

30 {
int rc.SsgLen = 0; 
char far *sute = ‘\0\C\0";

wSiig^Msg+(SsgLen+ +))! = ’\0); /* get string length R
35

rc = FSH CRILARROR(SsgLen,Sss,0,ssbs,CA_ALLABORL);
} ~

• · ·• · · ·
• · · ·• · 40 ==========================*/

/»»· fsJNIL - initialization entry

/ ENTRY szParm - command line string from IFS = in config.sys 
‘ DevHelp- eddress of the devhelp cailgate

45 ‘ pSiniFSD - null except when booting from a volume managed by
* an FSD and the exported name of the FSD matches the exported
‘ name of the mini-FSD. In this case, pSlniFSD will point to
/ data established by the mini-FSD (see mFSJNIL)
/

50 / EXIL -none-
‘ RETURN Enforco^ NO_ERROR

I

WARNING:

EFFECTS: prints sign on message to stdout at system initialization
55
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* initializes data selector/semaphore array
*/

Int far pascal FS_INIT(szParm, DevHelp, pMiniFSD)
5 char far *szParm;

unsigned long DevHelp; 
unsigned long far "pMiniFSD;
{
unsigned short byteswritten;

10 Inti;
char ch;

if (szParml- NULL) 
whfle ("szPamn I = ’\o j {

15 switch (‘szParm) {
case O':

intaO:
break;

case *d*:
20 int30:

break;
}
szParm+ + ;

}
25

DOSWRITE((unsigned short) 1,
(char far *)SignOnMsg,
(unsigned short)(sizeof(SignOnMsg)-l), 
(unsigned far *)&byteswritten);

30
DOSWRITE((unslgned short) 1,

(char far *)Version,
(unsigned short)(sizeof(Version)-l), 
(unsigned far *)&byteswritten);

lnit_EnableFS_TabO; /* Initialize RAM semaphores for each FS_entry pt */ 

return NO_ERROR;
40 )

45

50

j ·* ·* FS_FSCTL - exported routine for DOSFSCTL processing

* ENTRY pArgdat - points to file system irrfo structs psffsi,psffsd
* lArgType - tells how to Interpret pArgdat
* func - function code
* pParm - parameters if needed
* lenParm - size of pParm data
* lenData - size of pData area
* plenParmOut - size of pParm buffer sent back
* plenDataOut - size of pData buf er sent back
* EXIT pData - return results in this block
* RETURN Error code*55
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This routine performs many different functions to provide an interface 
of communication between a ring 3 application and this test FSD.

WARNING:
This routine validates the pData buffer, ft will be assumed 
that that address remains valid throughout this FSD call.

10

15

• · · ·• · ·• · ·
• · ··• ·• · · ·

• · · ·

• · · · • · · ·

β · · ·
• · · ·• ·• · · ·

• · ·• · «• · · ·

EFFECTS:
If func so specifies, the whole selector table will be invalidated.
This should only be used If a thread/process dies before using this 
routine to invalidate its table entry. A reboot may be used instead.

/

int far pascal FS_FSCTL(pArgDat, IArgType, func, pParm, lenParm, 
pienParmOut, pData, lenData .pienDataOut)

union argdat far *pArgDat; 
unsigned short iArgType; 
unsigned short func;

pParm;20 char far*

25

30

35

40

45

50

unsigned short lenParm;
unsigned short far * pienParmOut;
char far * pData;
unsigned short lenData;
unsigned short far * pienD^hOut;
{

int rc, indc , -Name => 0; 
unsigned short sel, off, LSeg;
FsctIRec far * pBuf;

rc = FSH PROBEBUF(WRITEPROBE,(char far *)plenDataOut,sizeof(short)); 
»(rc){

PopupMsgfFS_FSCTL· bad pienDataOut pointer·); 
return rc;

}
rc = FSH_PROBEBUF(WRITEPROBE, (char far 

*)plenParmOut.sizeof(short));
if (rc) {

PopupMsgfFS_FSCTL: bad pienParmOut pointer*); 
return rc;

}
•pienDataOut = ‘pienParmOut = 0;

/· we are TESTING this entry point */
if (lsEnabied(ENT_FSCTL.(lnt far *)&index)) {

rc = Dlsabie(ENT_FSCTL, Index); 
if (rc) return rc;

/* allocate a GOT selector for returned data */
LSeg - sizeof(FsctIRec);
rc = lnitTCBInstanceData((unslgned short far *)&sei,

(unsigned short far *)&off,
(Int far *)&lndex,LSeg); 

if (rc 11 (index = = -1)) goto abort;55
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• · ·• · ·• · · ·

• · · ·• · «• · ·

/* make a far pointer to the buffer Just allocated */ 
pBuf = (FsctIRec far *)MAKEFP(se!O);

/* copy this entrypolnt’s ID Into buffer ·/
5 pBuf-> owner = ENT_FSCTL;

/* copy the pArgDat data */ 
switch (iArgType) {

cat» 1: /* FD<eHundle directed case */
10 pBuf->thesffsi = *(pArgDat- >sf. psffsi);

pBuf->thesffsd - *(pArgDat->sf.psffsd); 
break;

case 2: /* PattName directed case */
pBiu->tfhecflsl» *(pArgDaI->cd.pcdfsl);

15 pBuf->thecdfsd - *(pArgDat->cd.pcdfsd);

/* get pName suing length + null */ 
whfe*(pAglDtt-><cl|pPtth+(lJNMmi++)) != ’\0’); 
off = FJEJDOFFSET(F$ctiRec,pName)·;

20 rc = CopyParam(sel,(unsigned short far *)&off,
LName, pArgDat- > cd. pPath);

If (rc) goto abort;

pBuf->ICurDlrEnd « pArgDat->cd.lCurDlr£nd;
25 break;

default: break;
}

pBuf-> iArgType = iArgType;
30 p8uf->func = func;

pBuf-> pParm = pParm; 
pBuf-> lenParm = lenParm; 
pBuf->plenPannOut = plenParmOut;
Buf-> pData = pData;

35 pBuf-> lenData = lenData;
pBuf->plenDataOut = plenDataOut;

}
else { /* we are USING this entry point for communication */

• · · ·
Β ·

Ο · · ·

• ·
• · 

β · · ·

40 switch (func) { /* note no breakfs */
case FUNC_GET_BUF:

return RerieveBuf(pData, lenData); 
case FUNC_DEL_BUF:

return DeIeteTabEntryO;
45 case FUNC ENABLE:

rc = FSH PROBEBUF(READPROBE.pParm,sizeof(int)); 
if(rc){ ~

PopupMsg((char far *)’FS_FSCTL· bad pParm'); 
return rc;

50 }/’pParm buffer contains the ENT_x ID to enaUe·/ 
return Enabie( ((int far *) pParm) (Oj);

case FUNC DISABLE:
rc = FSH PROBEBUFCREADPROBE.pnanTi.sizeofO'nt));

55 if(rc) { ~
PopupMsg((char far *)"FS_FSCTl_ bad pParm");
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» · ·I · ·I·#»

return rc;
}
/* pParm buffer contains ENT_x ID to disable */ 
if (lsEnabled((1nt far *)pParm)[0J,

5 (int far *)&lndex)) {
return Disablement far *)pPa rm) (0J, index);

}
/* no error if not disabled to begin with */ 
return NO ERROR;

10 case FUNC_INIT_FEA_SEG:
/‘delete If can figuTe out how"to alloc seg at Init */

return Init FEA TabO; 
case FUNC_DEL_FEAUST:

rc = ~ ~
15 FSH PROBEBUF(READPROBE.pParm,sfceof(char));

" »(rc){
PopupMsg((char far *)"FS_FSCTL· bad pParm"); 

return rc;
}

2 0 return DelFEAlJst(pParm(0]);
caseFUNC SET EATYPE:

rc = FSH_PROBEBUF(READPROBE.pData.
~ sizeof(EAtype));

if (rc) {
2 5 PopupMsg((char far •)*FS_FSCTl bad pData·) ;

return rc;
}
EAtype = * (unsigned far *) pData; 
return NO_ERROR;

3 0 caseFUNC SET_OPENACTION:
rc = FSH_PROBEBUF(READPROBE,pData,

~ sizeof(OpenAction));
if(rc) {

PopupMsg((char far *)"FS_FSCTL: bad pData');
3 5 return rc;

}
OpenAction = ‘(unsigned far *)pData; 
return NO ERROR;

case FUNC_SET_SHUTDOWN_DATA:
4 0 return lnit_SHUTDOWN_Cdta(pData, pParm);

case GET_ERR_INFO: /· return error code info */ 
return NO_ERROR;

case GET_MIN_mAx_EA: /* return max/min EA
sizes */

45 return NO ERROR;
case FUNC_CLEAR_TABLE: /* clear selector table */

ClearTableO; 
return NO ERROR;

case FUNC_SEL_TAB_DUMP:
5 0 return SenabDump(pData,lenData);

caea FUNC_TCB_BUF_COUNT:
return GetBufCount (pData, lenData);

default:
return FSCTL_UNIWOWN_FUNCTION;

55 }/* end switch 7
}
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• · ·• · ·• · · ·
• · · ·• ■• · · ·

• · ·• · ·····

·· ·

return NO_ERROR;
5 abort:

DeleteTabEntryO: 
return rc;

} /* FS_FSCTL0 */

10 /* = = = = = = => = = = = = = = = = = = =■ = = = = = = = = = = = = = = = = = = :» = = = = 
= = = = 3 = = = 3 = -= = =aaaanaaaaa=5 = a

/**· FS_ATTACH - attach a remote drive or pseudo character device 
*
* ENTRY flag -0=attach;l -detach#-query

15 * pDev -pointer to text of drive: or \dev\devtee
pvpfsd - pointer to vpfsd structure

* podfsd -pointer to current directory info
* pParm -address of application parameter area
* pLen · pointer to length of application parameter area

20 *
* EXIT -none-
* RETURN NO_ERROR if successful attach/detach; error code if attach TaBs*
* ""

* If enabled:
25 * This routine obtains an entry in the thread/GDT selector table, and

* records whether the 3rd parameter Is null or not When attaching a
* remote pseudo-character device, this parameter should be null. It shouid
* be valid for all other instances.

30 * If a device is attached, the cdfad (treated as a DWORD devfsd for devices)
* Is filled in. This same data should arrive intact to FS_OPENCREATE when
* the device is opened. If a drive is attached, the vpfsd Is Ailed In.
* This same data should arrive intact to any FS_ entry rocieving an hVPB
* referring to this drive. The cdfsd is also filled in, but with some 'bad'

35 * data, just in case the cdfsd data is passed to OPENCREATE instead of the
* devfsd data, when a device Is opened.
*
* WARNING:
*

40 * EFFECTS:
* If we are not testing this entrypoint explicitly, and if detaching a
* drive, any EA's set for this drive are deleted.
7

int far pascal
45 FS_ATTACH(flag, pDev, pvpfsd, pcdfsd, pParm, pLen) 

unsigned short flag;
char far * pDev;
char far * pvpfsd;
char far* pcdfsd;

50 char far* pParm;
unsigned short far * pLen;

{
int rc, index;

5 5 unsigned short sei, off, Valid, LSeg=0;
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» ·· i · ·• ·® ·

if (lsEnabled^NT-ATTACH/int far *)&index)) {

rc = Dlsable^N^ATTACH,index); 
if (rc) return rc;

5
if (flag = = 0) { /* attach */

LSeg = sizeof(short) * 2; T save length & valid flag */
rc = lnitTCBInstanceData((unsigned short far *)&sel,

(unsigned short far *)&off,
10 (int far *)&lndex,LSeg);

if (rc 11 (index ==1)) goto abort;

if (pvpfsd = = LNULL) { /· attaching device */
Valid = INVALID;

15 /* fill In cdfsd (treated as devfsd for a device) */
memcop((char far *)Ddevfsd,(char far *)pcdfsd,

sizeof(long));
}
else { /* attaching drive */

20 Valid = VAUD;
T fill in the vpfsd for drive */ 
memcop((char far *)Dvpfsd,(char far *)pvpfsd,

sizeof(struct vpfsd));
/*

25 * fill In cdfsd with 'bad* In case it gets sent to
* opencreate when opening a device instead of being
* sent 'devfsd'
7
memcop((char far *)BadData,(char far *)pcdfsd,

3 0 sizeof (long));
}

T record whether the 3rd parameter is valid or not '/ 
rc = CopyParam(sel, (unsigned short far *)&off,

3 5 sizeof(short),(char far *)&Valid);
if (rc) goto abort;

}
return NO_ERROR; /* no error for detach or query '/

40 }

/* if detaching a DRIVE, delete (if) any EA's corresponding to drive*/ 
if ((flag = = FSA_DETACH) && (pvpfsd I = LNULL)) {

DeiFBAlL&(pDev[O]); /* don't worry if error */
45 }

return NO_ERROR;
abort:

DeleteTabEntryO;
5 0 return rc;

J. __ _ _

/*** FS OPENCREATE - open/create file entry point 
55 * ~

* FS_OPENCREATE(pcdfsi, pcdfsd, pName, iCurDirEnd, psffsi, psffsd,
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fhandflag, openflag, pAction, attr, pEABuf)

5

10

15

20

ENTRY - pcdfsi -> file system independent working directory struct 
pcdfsd ·> file system dependent working directory struct 
pName -> ascllz name of file
ICurOirEnd = index of hte end of the current directory in pName 
psffsi -> file system independent portion of file instanr» 
psffsd -> file system dependent portion of (Be Instance 
fhandflag = desired sharing mode and access mode 
openflag = action taken when the file is present or absent 
pAction -> action taken variable
attr = OS/2 file attributes 
pEABuf -> extended attribute buffer

EXIT - returns NO_ERROR because this Is a FAKE OpenCreate. 

Named pipe considerations:
THIS CALL DOES NOT DO AN OPEN. It is merely a means of 
opening a named pipe without making or connecting It first

If enabled:
This routine copies its first 2 parameters to a TCB Instance data area 
for verification

* In general:
25 * EAs may be set on a per-drive basis - l.e. all files pertaining

* to a particular drive will have the last EA list set for any file on
* the same drive (If any). So, care must be taken if setting different
* EA lists for files on the same drive - be sure the EA’s you set are
* not cancelled out by a subsequent DOSOPEN2's.

30 * sffsi and sffsd are filled in with some bogus values. The action
* returned Is always file-created.
*/
int far pascal
rS_OPENCREATE(pcdfsi, pcdfsd, pName, ICurOirEnd, psffsi, psffsd, fhandflag, 

3 5 ~ openflag, pAction, attr, pEABuf. pfgenflag)
struct cdfsi far * pcdfsi;

• · ·• e · char far · pcdfsd;
• · · · char far * pName;
• * ·• · · · unsigned short ICurOirEnd;

40 struct sffsi far * psffsi;
struct sffsd far * psffsd;

o · ·• · · · unsigned short fhandflag;
• unsigned short openflag;• · unsigned short far * pAction;

45 unsigned short attr,
char far * pEABuf;
unsigned short far * pfgenflag;

{
Int rc, index, fsdrc = NO_ERROR;

50 unsigned short FEAoff, sel, off, Valid, LSeg=0;
struct FEAList far *temp;

if (lsEnabied(ENT_OPENCREATE,(lnt far 1 ndex)) {

rc = Dlsable(ENT_OPENCREATE,lr^ex); 
if (rc) return rc:

55
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/* get the length of the GDT segment needed */
LSeg = sizaof(GenericRec);
rc = lnitTCBInstanceData((unsigned short far *)&sel,

5 (unsigned short far *)&off,
(int far *)&lndex,LSeg);

if (rc || (Index = =1)) goto abort;

/* record whether the 1 st parameter Is valid or not */
10 Valid = (pcdfsi = = LNULL) ? INV/AJD: VAJD;

rc = CopyParam(sei,(unslgned short far *)&off, 
sizeof(short), (char far *)&Valld);

if (rc) goto abort;

15 /* copy the contents of the devfsd field (cdfsd parameter) */
rc = CopyParam(sel, (unsigned short far *)&off,

sizeof(long),(char far *)pcdfsd); 
if (rc) goto abort;

}
20

•pAction = OpenActkon; /* action set via FSCTL */
/* if we set action to undefined, then we want to explicitly fa */ 
if (OpenAction = = UNDEFINED_ACTION) fsdrc = ERROR_OPEN_FAJLED;

25
*pfgenflag = EAtype; /* this can be set via FSCTL */

/* is this a file name? */ 
if (pName{1] = = ’:’) {

30 psffsi- > sfi type = STYPE_FILE;
/* '
* fill in the first byte of sffsd with current drive letter
* if this is a file - cheap way to let FS_FILEINFO know what
* drive a file refers to. Assuming the next file queried Is

3 5 * the one opened here...
*/

psffsd->sfd_work[Oj = pcdfsl->cdl_curdir(0); 
psff!Wd->sd_work[ii = '\0';

40 Λ
* S_i;t extended attributes -
* if D0S0PEN2 sends in OL for pEAbuf, the kernel sets the
* RPL bits In the SELECTOR to retie ring3 protection level;
* so mask off bits 0&1 of the selector before checking for

45 *NULL
V

if ((unsigned long)pEABuf & 1~0x00030000)))/*pEABuf not niul*/ 
rc = FSH PROBEBJF1READPROBE,pEABuf,sizeσf1stπuct

EAOP)); "
50 if (rc) {

PopupMsgUchar far *)"FS_OPEN:bad pEABirfj; 
return rc;

}
/* calculate offset Into the FSD's per/drtve FEA tabe*/

55 FEAoff = CaicFEAoff(pMame(0]);
temp = ((struct EAOP far *)pEABuf)->pFEAUst;
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if ((unsigned short) (temp->feal_cbList) > MAXFEAC3L1ST) { 
fsdrc = FSD FEAUST_TOO LONG;

}
else {

CopyParam(FEAsef,(unsigned short far *)&FEAoff,
(unsigned short) (temp->feal_cbUst), 
(char far *)temp);

}
}

}
/* is It a device? ·/
else If ((pName(1 j « » 'D')&&(pName(2J = = ’E')&&(pName(3) = = V,) { 

psffsi->sfi_type = STYPE DEVICE;
}
/* must be a named pipe */
else {

psffsi->sfl_type = STYPE_NMPIPE;
/* fill In first byte of sffsd */
•>sffsd->sfd_work[0] = BOGUS_WORK_CHAR; 
psffsd->sfd~work(1 j = '\0’;

}

/* fill In some fields of the sffsi with a bogus value */
psffsi->sfi dime = BOGUS CT1ME;
psffsi->sfTcdate - BOGUS^CDATE;
psffsi->sffatime = BOGUSJVTIME;
psffsi->sfTadate - BOGUS^ADATE;
psffsi->sfijntlme = BOGUS_MT1ME;
psffs^sfTmdate = BOGUS^MDATE;
psffsi->sfi_size = (long)BOGUS_SIZE;
psffsi->sfTposition = (long)BOGOS_POS;

5

if (ls_Shutdown Test) Log SD_Stats(&(pSDdata->Open stats)); 
35

return fsdrc;abort:
DeleteTabEntryO;

4 0 return rc;
• · ·• · ·• · · ·

4 5 /*’* FS_FILEINFO - returns information for a specific file

* ENTRY flag · indicates retrieval vs. setting of Information
* psffsi - pointer to file system independent data
* psffsd - pointer to file system dependent data

50 * level - information level to be returned
* pData - address of application data area
* cbData - length of the application data area
* lOflag - per handle flag
* EXIT -none-

55 * RETURN NO_ERROR if successful
* If enabled:
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‘ WARNING:
* EFFECTS: EA's will always be returned for query of level 4 
7

int far pascal
FS_FlLEINFO(fag, psffsl, psffsd, level, pData, cbData, lOflag)

unsigned short flag;
struct sffsi far * psffsl;
struct sffsd far ‘ psffsd;
unsigned short level;
char ta* pData;
unsigned short ±Data;
unsigned short lOflag;

{
Int rc, Index;
unsigned short set, a/t, LSeg; 
FileinfoRec far * pBuf;

• · · ·
» ο ·• · ·
• · · ·I ·• · · ·

25

• · 9• · · ·

if (lsEnabled(ENT F1LEINFO,(int far *)&lnde<)) { 
rc = Dlsabie(ENT_FILEINFO, Index);
If (rc) return rc; ~

/* allocate a GDT selector for returned data */
LSeg =■ sizecf(FBenfoRec);
rc - lnltTCBInstanceData((unslgned short far *)&sel,

(unsigned short far *)&off,
(Int far ‘)&index,LSeg);

if (rc || (Index == 1)) goto abort;

30 pBuf = (FitelirfoRec far^MAMEFFPiiellO);

35

40
9 ·

• · · ·

45

pBuf->owner = ENT_FILEINFO;
pBuf->flag = flag;"
pBuf->thesffsi = ‘psffsl; 
pBuf->thesffsd = ‘psffsd; 
pBuf-> level = level;
pBuf-> pData - pData;
/* cbData should be cbList (of FEA list) + sizeof EAOP ‘/ 
pB’jf-> cbData = cbData; 
pBuf-> lOflag = lOflag;

}
/* always copy the FEA list for retrieval of level 4 info ·/
if ((flag = = 0) && (level = = 4)) {

/‘If sfd_work is trashd-use FSH_NAMEFROMSFN with LDT buf*/ 
return CopyF&ALis((psfrt->sfd_wori([0],

(struct EAOP far *)pData);
}
else return NOERROR;

50 abort:
DdeCTabEntryO; 
return rc;

xj a a 3 a :

}
55 /*

= = = — = — a = = = * /
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/*** FS_PATHINFO - get/set a file's informations

* ENTRY flag - retrieve=0; set-1; all other values reserved
* pcdfsi - ptr to file system Independent curdir data

5 *
•
*
*
•

pcdfsd - ptr to file system dependend curdir data
pName - ptr to name of He or directory
ICurDlrEnd - index of the end of the curdir In pName
level - level of Info to return In pData
pData - ptr to application data area

10 A cbData - length of application data area
* EXIT pData
* RETURN
* WARNING 
- EFFECTS:

-filled with requested info (Vflag - 0)

15 * EA’s wHl always be returned for query of level 4
•
*

20

*
7

Int far pascal
·· ·· FS PATHINFO(flag. pcdfsi, pcdfsd, pName, ICurDlrEnd, level, pData. cbData)
• e unsigned short flag;• · · ·
* * * struct cdfsi far * pcdfsi;

• · · e 25 struct cdfsd far * pcdfsd;
■ · · · char far* pName;• · · ·• · ·• · unsigned short ICurDlrEnd;

• · · unsigned short level;
• · · · charter* pData;

30 unsigned short cbData;
{

int rc, index;
unsigned short sel, off, LSeg, LName = 0; 

3 5 PathlnfoRec far * pBuf;

if (lsEnabi6d(ENT PATH INFO, (int far *)&index)) { 
rc = Dlsabie(ENT_PATHINFO,Index);
If (rc) return rc;

40
/* allocate a GDT selector for returned data 7
LSeg - sizeof(PathlnfoRec);
rc = lnltTCBInstanceOata((unslgned short far *)&sei,

(unsigned short far *)&off,
45 (int far *)&index,LSeg);

if (rc 11 (Index ==-1)) goto abort; 

pBuf = (PathlnfoRec far *)MAKEFP(sei,0);

50 pBuf-> owner = ENT_PATHINFO;
pBuf->flag = flag;- 
pBuf->thecdfsi = ‘pcdfsi; 
pBuf->thecdfsd = ‘pcdfsd;

55 /* copy the pName parameter */
off = FIELDOFFSET(PathlnfoRec,pName);
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while(*(pName+(LName+ +)) I = '\0'); /* get the name length */ 
rc = CopyParam(sdl(unsign<Kl short far *)&off,

LNarne,pName); 
if (rc) goto abort;

5
pBuf-> iCurDirEnd = ICurDirEnd; 
pBuf->level = level;

. pBuf-> pData = pData;
pBuf-> cbData = cbData;

10
}

/* always copy the FEA list for retrieval of level 4 irtfo ·/ 
if ((flag = = 0) && (level = = 4)) {

15 return CopyFEALI$t(pName(0], (struct EAOP far *) pData);
}
else return NO_ERROR;

abort:
20 DeleteTabEntryO;

return rc;

• · · ·
• n ·• · ·

}
/* aaaaaaaaaaaaaaaa 

25 = a a = a a a a a a a a a a a a a :

int far pascal
FS_SHUTDOWN (type, reserved) 
unsigned short type; 
unsigned long reserved;

30 {

i = S3 = ^3ss = sas:a = 8 a a a s s a a a

7

#rf defined(generic)
• · n

• · · ·
« · ·

n · ·
/*

35 * it reserved is not 0, it will be recorded In the pSDdata segment.
* if it is bad on > 1 call, the last bad value received will be
* reflected when the data is retrieved by the ring3 test.
7

if (reserved I = OL) {
40 pSDdata->General stats.FS SD_bad_reserved = reserved;

} " _

switch (type) {
case SHUTDOWN START: {

45 SD_Status"= DURING_SD;
/· signal the rings tests worker threads to begin */ 
if (pSDdata ! = LNULL) {

FSH_SEMCLEAR((char far *)pSDdata- 
> General stats.Signal_SD RAM sem);

50 - -
break;

}
case SHUTDOWN_END: {

SD_Status} = AFTER_SD;
55 break;

}
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default: {

/* the last bad type param received will be recorded */ 
pSDdata-> General stats.FS SD bad type = type;} ---

5 }/* switch */

/· record the thread which called FS_SHUTDOWN */ 
if (pSDdata I ■ LNULL) { /· only If the test Is calling us.. ·/

Log_SD_Stats(&(pSDdata- > Shirtd<owi_stats));
10 /* ailowOther threads to run */ ~

FSH YI0LD0;
} ’
/* even f a param Is bad, return 0; error wU be recorded in GDT */

15 #endf
return NO_ERROR;

• ο · ·• · ·• · ·
• · « »

• · 
• e e e

• · ·
• e <• · · β

• · · · • · · ·
····• · ·• · ·

• · ·• · ·• · · ·
• · · ·• ·• · · ·

20 /* return the uppercase of an alphabetic character, else return 0 7 
char ToUpper(letter) 
char letter,
{

if (ISBETWEBf.TJetter)) return letter;
25 else If (ISBETWEEJfa'/z'iletter)) return (letter - 'a* _ + ΆΤ);

else return 0x00;
}

30 =========================*/
/*** lnit_FEA_Tab() - allocate a GDT for the FSD's peir/drlve FEA lists 
*
* ENTRY none
* EXIT

3 5 * RETURN: appropriate error code
*
* WARNING:
* If multiple threads (processes) will be accessing the same FSD built
* from this fOe, a semaphore must be added to the section of code as

40 * Indicated. We only want the GDT selector to be allocated once.
*
* EFFECTS:
* The FSD will allocate Itself a GDT segment to use for storing FEA lists
* on a per/drive (not per/Oe) basis. The GDT block is divided into

45 * NUMDRIVE sub-blocks. Each drive has MAXFEACBUST bytes
* in which to store Its FEA list Initially, each FEA list is empty. This
* is indicated by storing the sizeof the cbList field of an FEA list in the
* first bytes of each sub-block. This GDT segment Is only allocated if
* a test application explicitly instructs it (via FS FSCTL).

50 7 ~
/* long size Is hardcoded here for cblist */ 
int lnit_FEA TabO 
{ "

char far * FEATab;
55 int I = 0, rc;

unsigned FEAof;

I

I
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• e · ·• · ·• · ·
• · ··• · β · · ·

• · ·• · ·
• e e ·

• · · · • · · ·
• · · ·• · ·• · ·

• · · ·» · • · · ·

/*= = = = ηευιιι get a SEMAPHORE = - = =*/ 
if (FEAsel I - 0) return FEA_SEGMENT_EXI$TS;
/* allocate a ring 0, GDT, nonswappable segment selector */

5 rc = FSH_SEGALLOC(0x0000,(long)(MAXFEACBUST*NUMDRIVES).
(unsigned short far *)&FEAsel);

/* = = = = HEY! II RELEASE THE SEMAPHORE = = = = */ 
if (rc) return rc; 
for(l=’A’;l<='Z’;l++) {

10 FEAoff - CalcFEAofffl);
FEATab - (charfar *)MAKEFP(FEAsel,FEAoff);
((unsigned long far *)FEATab)[0j = (long)NULLFEACBUST;

}
return NO ERROR;

15

aaaaaaaaaeaaaaaaaaaeaaaaa */

/••‘DelFEAUst - mark the FEA list for a drive as empty

20 * ENTRY drive - which drive to mark an empty FEA list for
* EXIT
* RETURN appropriate error code
* WARNING:
* EFFECTS:

25 * The first bytes of the appropriate sub-block of the FSD's FEA segmant
* Is marked with the sized the cbUst field of an FEAIIsL This Indicates
* that the list Is empty, l.e. only Is long enough to hold the length of
* the field Itself, which Indicates the length of the list
*

30 */
int DelFEALJst(dr1ve) 
char drive;
{

char far l: FEATab, updrive;
35

if (! (updrive = ToUrcer(drtve))) return ERROR_INVAUD_DRIVE; 
if (FEAsel I =0)(

FEATab = (char far *)MAKEFP(FEAsel,C’jcFEAoff(updrive)); 
((unsigned long far*) FEATab) [0] = (long) NULLFEAC BUST;

40 return NO ERROR;
}
else return NULL FEA SELECTOR;

}
/* = = = =: = = = = 3 = = = = 3 s a a = a = a = = = = □ = = = a = = = = = = = = = = = - = = =

45 = = = = = = = = = = = = = = = a » =» = =3 =* = = = = */
/***CopyFEAUst - copy the FEA sub-block for this drive to an FEA buffer

50
* ENTRY drive - which drive should we get the FEA list for?
* pEAOP - pointer to an EAOP list which holds the pointer
* to the FEA buffer we will copy our FEA list to
* EXIT
* RETURN
* WARNING: FEA lists are limited to 64k In OS/2 version 1.2
* EFFECTS:
*
* An EAOP structure contains a pointer to an FEA list buffer. It is

55
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* this pointer that will be used as the destination of the FEA list copy.
* The appropriate source FEA list will be calculated from 'drive' and
* the FSD's FEA segment.

e · < ·
e e ·• ·

e · · ·• · ·• · ·
• e · e 

e ···· ·

e '»·

5 7
int CopyFEALIstfdrive, pEAOP) 
char drive;
struct EAOP far * pEAOP;
{

10 Int rc;
struct FEAILst far * dost; 
char fa ‘source; 
unsigned count;

15 rc = FSH PROBEBUF(READPROBE,(char far *) pEAOP,sizeof(struct
EAOP)); "

if(rc>{
PopupM^Kctarfar *)*CopyFEAUst: bad pEAOP"); 
return rc;

20 }

dost = pEAOP->fpFEAUst;
/* note conversions from long to short for version 1.2 */ 
rc = FSH_PROBEBUF(WRITEPROBE, (char far *)dest,

25 ~ (unsigned short)(dest->feal cbLJst));
»(rcH "

PopupMsg((char far *)*CepyFEAL1st: bad fpFEALirt'); 
return rc;

}
30

source = (char far *)MAKEFP(FEAsei.CalcFEAoff(drive)); 
count = (unsigned sh^rt)(((unsigned long far "(source)^);

/* EA lists are restricted to 64k hi 1.2 */
3 5 if «unsignof shortHdett-Meal cbUs)) < court)) {

return ERROR BUFFER OVERFLOW;
} " “

memc^p(source, (char far *)dest, count);
40 return NOfERROR;

}

unsigned lnit_SHUTDOWN_Data(pGDT_se,pCBsel) 
char far * pGDT_sel; ~ ~

45 char far * pCBsd;
{

unsigned rc;

rc = FSH PROBEBUF^RITEPROBE.pGDTj&e.sfcTOKshort));
50 if(rc){ "

PopupMsg((char far *)*lnlt_SHUTDOWN_Data:bad pGDTjeH*); 
return rc;

}
•c = FSH PROBEBUF(REA^I^I^<^l^l^,,p^l^!se,i^i;^ie^f(ishon));

55 if (rc) { “
PopupMsg((char far *)"lnit_SHUTDOWN_Data:bad pCBsei*);
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• · · ·• · ·
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• · β »

• · ·• · *
• · ο ·

• · · · 
β β• · · ·

return rc;
}

/* allocate a ring 3, GDT, non-swappable segment selector */
5 rc = FSH_SEGALLOC(Oc&XX),(unsigned long)*(unslgned far *)pCBsei,

~ (unsigned short far *)pGDT_sel); 
if (rel = NO. ERROR) return rc; ~

pSDdata = (struct SD stats far *)MAKEFP((unsigned)*(unsigned far 
1X *)pGDT_sel,X); "

~ ls_Shiud<own_Teet» VAUD;
SD_Status = BEFORE_SD;
return DetermineTlD(&(pSDdata-> General stats.SD tid));

} " - 
85

/* FS_FSCTL must have been called with FUNC_SET_SHUTDOWN_DATA prior ...*/ 
void Log_SD_Stats(who) ~ ~ ~
struct SD* FS~ stats far * who;
{ " “

2 X unsigned short tid;

DetermineTlD(&tld);

/* log whether ex* not this Is the shutdown thread, or another thread*/ 
25 if (tid = = pSDdata->General_stats.SD_tid) who->SD_ttdjcrt++;

Csc who-> Other_tid_cnt + + ~ ~

/* log the point in the shutdown process that this call came in */ 
switch (SD_Status) {

3 X case BEFORE_SD: (who- > Before_cnt + +; break;}
case DURING_SD: {who->Dιu1rrJ_ort!+ + ; break;} 
case AFTER SD : {who-> After cnt+ + ; break;}

} " "
}

35
int far pascal
FS_COM'MIT(type, lOflag, psffsi, psffsd)

unsigned short type;
unsigned short lOflag;

4 X struct sffsi far * psffsi;
strruc' sffsd far * psffsd;

(
int rc, index;
unsigned short sei, off, LSeg;

4 5 CommitnCloseRec far * pBuf;

if (lsEnabled(ENT COMMIT,(int far *)&index)) { 
rc = Dlsabie(EINr_COMMn·, index); 
if (rc) return rc; ~

5Θ
LSeg = slzeof(CommitnCloseRec);
rc = lrltTCBlrstanceData((unslgncd short far *)&sel,

(unsigned short far *)&off,
(Int far *)&lndex,LSeg);

55 if (rc || (index == 1)) goto abort;
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pBuf = (CommitnCloseRec far *)MAKEFP(sel,0);

pBuf-> owner = ENT_COMMIT; 
pBuf->type = type”

5 pBuf-> IOflag = IOflag;
}

If (1s_Shutdown_Test) Log_SD_Sltrts(&(pSWata->Commit_stats)); 
return NO_ERROR; ~ ~

10 abort: “
DeleteTabEntryO; 
return rc;

}

15

20

int far pascal
FS READ(psffsl, psffsd, pData, pLsn, IOflag)

struct sffsi far * psffsi;
struct sffsd far *' psffsd;
char fa* pData;
unsigned short far * pLen;
unsigned short IOflag;

• · · Β
> · e
• · β

{
int rc, index;

• · · • · ··

i

I

»r «ι 
» · «• · *

e · e• t · w
e · · ·

• ··• · · • · · ·

25 if (lsEnabled(ENT_READ,(lnt far *)&inde)) {
rc = Disabie(ENT_READ, Index); 
if (rc) return rc; ~ 
return SaveF1gs(IOflag);

}
30

if (ls_Shutdown_Test) Log_SD_Stats(&(pSWata->Read_stats)); 
return NO ERROR; ~ ~

} _

3 5 int far pascal
FS_WRfTE(psffsi, psffsd, pData, pLen, IOflag) 

struct sffsi far * psffsi;
struct sffsd far * psffsd;
char far * pData;

40 unsigned short far * pLen;
unsigned short IOflag;

{
int rc, index;

45 if (lsEnabled(ENT_WRITE, (int far *)&index)) {
rc = DisaWeiENnWRITE.Index); 
if (rc) return rc;
return SaveFIagsflOflag);

}
50

if (ls_Shutdown_Test) Log_SD_Stats((&(pSIDJata->Write_stats)); 
return NO_ERROR; ~ ~

.}

55 int far pascal
FS_DEI^TE(p<a· Ifsi, pcdfsd, pFile, iCurDirEnd)
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struct cdfsi far * 
struct cdfsd far * 
char far * 
unsigned short

pcdfsi;
pcdfsd;
pFile;
iCurOirEnd;

if (ls_Shutdown Test) Log SO Stats(&(pSDdata-> Delete stats)); 
return NO ERROR;

10

15

Int far pascal
FS_FLUSHBUF(hVPB, flag) 

unsigned short 
unsigned short

{
int rc, Index;

hVPB;
flag;

20

25 }

if (lsEnabied(ENT FLUSHBUF,(Int far *)&lndex)) { 
rc = Dlsabie(ENT_FLUSHBUF,Index);
If (rc) return rc;
return Getvpfsd(hVPB);

}

If (ls_Shutdown_Test) Log_SD_Stats(&(pSDdata->Flushbuf_stats)); 
return NO ERROR;

30

int far pascal
FS_CHDIR(flag. pcdfsi, pcdfsd, pDlr, ICurOirEnd)

unsigned short 
struct cdfsi far * 
struct cdfsd far * 
char far * 
unsigned short

flag; 
pcdfsi; 
pcdfsd; 
pDir;
ICurOirEnd;

35 if (ls_Shutdown_Test) Log_SD_Stats(&(pSDdata->Other_stats)); 
return NO ERROR;

40
int far pascal
FS_CHGFILEPTR(psffsi, psffsd, offset, type, lOflag)

struct sffsi far * psffsl;
• ·y · > struct sffsd far * psffsd;• · · ·

• · · · long offset;
• «• · · · unsigned short type;

45 unsigned short lOflag;

50

int rc, index;

if (lsEnabled(ENT CHGFILEPTR,(int far *)&index)) { 
rc = Disabie(ENT_CHGFILEPTR,Index); 
if (rc) return rc;
return SaveFlags(IOflag);

}

if (ls_Shutdown_Test) Log_SD_Stats(&(pSDdata->Other_stats)); 
return NO_ERROR;

55
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}

int far pascal
FS-CLOS^type, lOflag, psffsi, psffsd)

5 unsigned short type;
unsigned short lOflag;
struct sffsi far * psffsi;
struct sffsd far * psffsd:

{
10 Int rc, Index;

unsigned short sei, off, LSeg; 
CommitnCloseRec far * pBuf;

if (lsEnabled(ENT CLOSE,(Int far *)&lndex)) {
15 rc = Disabie(ENT_CLOSE,index);

if (rc) return rc; ~

20

25

• · · ·
B · ·
• β ·

30

abort.

3 5
}

LSeg = slzeof(CommitnCIoseRec);
rc = lnitTCBInstanceData((unsigned short far “)&sei,

(unsigned short far *)&o?,
(int far *)&index,LSeg);

if (rc 11 (Index ==1)) goto abort;

pBuf = (CommitnCioseRec far *)MAKEFP(sei,0);

pBuf-> owner = ENT_CLOSE; 
pBuf->type = type*"" 
pBtu^lOfag = lOflag;

}

if (ls_Shutdo-vn_Test) Log_SD_Stats(&(pSDdata->Other_stats)); 
return NO_ERROR; ~ ~

DeleteTabEntryO;
return rc;

• · · • · · ·

int far pascal
FS_COPY(mode, pcdfsd, pcdfsi, pSrc, ISrcCurOIrEnd, pDst, iDstCurDirEnd, flags) 

40 unsigned short mode;
struct cdfsi far * pcdfsd; 
struct cdfsd far * pcdfsi; 
char far · pSrc;
unsigned short ISrcCurOIrEnd;

4 5 char far * pDst;
unsigned short iDetOur'DI^nd; 
unsigned short flags;

{
if (ls_Shutdown Test) Log_SD Stats(&(pSDdata->Other_stats)); 

50 retum^ERROR_CANNOT COPY);
} '

void far pascal 
FS_EXIT(uId, pid, pdb)

55 unsigned short uid;
unsigned short pid;

■
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unsigned short pdb;

{
if (ls_Shutdown_Test) Log_SD_Stats(&(pSDdata->Other_stats));

5 }

int far pascal
FS_FlLEATi'RIBUTE(flag, pedfsi, pedfsd, pName, ICurDirEnd, pAttr)

unsigned short flag;
10 struct cdfsi far * pedfsi;

struct cdfsd far * pedfsd;
char far * pName;
unsigned short ICurDirEnd;
unsigned short far * pAttr

15 {
if (ls_Shutdown Test) Log SD Stats(&(pSDdata-> Other stats)); 
return ERROR NONSUPPORTED;

}

20 int far pascal
FS_FILE10(psffsi, psffsd, pCmdLJst, pCmdLen, poError, (Oflag)

struct sffsi far * psffsi;
struct sffsd far *’ psffsd;
char far v pCmdUst;

2 5 unsigned short pCmdLen;
unsigned short far * poError 
unsigned short I Oflag;

{
int rc, index;

30
if (lsEnabled(ENT FILEIO,(int far *)&index)) { 

rc = Disabie(ENT_FILEIO,index); 
if (rc) return rc;
return SaveFlags(IOflag);

35 }

if (ls_Shutdown Test) Log SD Stats(&(pSDdata->Other_stats)); 
return ERROR NOT SUPPORTED;

}
40

int far pascal
FS_FINDCLOSE(pfsfsi.pfsfsd) 

struct fsfsi far * pfsfsi;
struct fsfsd far * pfsfsd;

45 {
if (ls_Shutdown_Test) Log SD_Stats(&(pSDdata->Other_stats)); 
return ERROR_NOT_SUPPORTED;

int far pascal
FS_FINDFROMNAME(pfsfsl, pfsfsd, pData, cbData, pcMatch, level, position, 

pName,flags)
struct fsfsi far * pfsfsi;

5 5 struct fsfsd far * pfsfsd;
char far * pData;
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unsigned short 
unsigned short far * 
unsigned short 
unsigned long 
char far * 
unsigned short

cbData;
pcMatch;

level;
position;
pName;
flags;

if (Is Shutdown Test) Log SD Stats(&(pSWata->Other stats)); 
return ERROR NOT SUPPORTED; “

int far pascal
FS_FINDFlRST(pcdfsl, pcdfsd, pName, ICurDfrEnd, attr, pfsfsl, pfsfsd, pData, cbData, 

pcMatch, level, flags)
15 struct cdfsi far * pcdfsi;

struct cdfsd far * pcdfsd;
char far * pName;
unsigned short iCurOirEnd;
unsigned short attr;

20 struct fsfsi far * pfsfsl;
struct fsfsd far * pfsfsd;
char far* pData;
unsigned short cbData;
unsigned short far * pcMatch;

25 unsigned short level;
unsigned short flags;

30 }

if (ls_Shutdown_Test) Log SD_Stats(&(pSDdata->Other_stats)); 
return ERROR NOT SUPPORTED;

int far pascal
FS_FINDNEXT(pfsfsi, pfsfsd, pData, cbData, pcMatch, level, flag)

struct fsfsi far ' 
struct fsfsd far * 
char far * 
unsigned short 
unsigned short far ' 
unsigned short 
unsigned short

pfsfsl; 
pfsfsd; 
pDato; 
cbData;

pcMatch;
levi'll;
Hat);

3 5

4 0

if (ls_Shutdown_Tes’) Log SD_Stats(&(pSDdata->Other_stats))ι 
return ERROR NOT SUPPORTED;

• · ·
• · · 

• · · ·

45
int far pascal
FS_F3INFO(flag, hVPB, pData, cbData, level)

50

unsigned short 
unsigned short 
char far * 
unsigned short 
unsigned short

flag; 
hVPB; 
pData; 
cbData; 
level;

{

55
int rc, index;

if (lsEnab»ed(ENT_FSINFO,(int far ) {



296
rc = Disable(ENT_FSINFO,index); 
if (rc) return rc; ~ 
return Getvpfsd(hVPB);

}
5

if (Is Shutdown Test) Log SD Stats(&(pSDJata->Other stats)); 
return ERROR NOT SUPPORTED; “

} " '

10 int far pascal
FS_IOCTL(psffsl, psffsd, cat, func, pParm, lenParm, pData, lenData)

• · β ·
• ■• · · ·

• ·• · » · ·

struct sffsl far * psffsi;
struct sffsd far * psffsd;
unsigned short cat;
unsigned short func;
char far * pParm;
unsigned short lenParm;
char fa· pData;
unsigned short lenData;

20 {
return ERROR_NOT SUPPORTED; 

} " 

int far pascal
25 MFS_CHGF1LEPTR(

unsigned long offset, 
unsigned short type

)
{

3 0 return ERROR_NOT_SUPPORTED;
}

int far pascal 
MFS CLOSEO

35 { ~
return ERROR NOT_SUPPORTED; 

} "

int far pascal
4 0 MFS_INIT(

void far * bootdata, 
char far * number_io, 
long far * vectorripi, 
char far * bpb,

4 5 unsigned long far * pMiniFSD, 
unsigned long far * dumpaddr

)
{

return ERROR_NOT_SUPPORTED;
50 }

int far pascal 
MFS_OPEN(

char far * name,
55 unsigned long ftr * size

)
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return ERROR NONSUPPORTED;
}

5 int far pascal 
MFS_READ(

char far * data, 
unsigned short far · length

)
10 {

return ERROR NOT SUPPORTED;

int far pascal 
15 MFS TERMO

ί
return ERROR NOT SUPPORTED;

20

25

int far pascal
FS_MKDIR(pcdfsl, pcdfsd, pName, iCurDirEnd, pEABuf, flags) 

struct cdfsi far * pcdfsi;
struct cdfsd far * pcdfsd;
char far· pName;
unsigned short 
char far · 
unsigned short

ICurDirEnd;
pEABuf;
flags;

30
H (Is Shutdown Test) Log_SD_Stats(&(pSDdata->Other_stats)); 
return NO ERROR;

/· FS_MOUNT flags ·/

#define MOUNT NEW 0
#define MOUNT-REMOVED 1
#define MOUNT~OISMOUNT 2
#define MOUNT~FORMAT 3

/*·* FS_MOUNT - handle volume mounting

{

* ENTRY flag - operation type
45 * pvpfsl - VPB Info (file system independent)

* pvpfsd - VPB Info (file system dependent)
* hVPB -handle to VPB
* pBoot - boot sector contents
* EXIT -none-

50 * RETURN NO_ERROR if match; INO_ERROR if fails to match
*
* This routine will accept the volume if;
* 1. The Boot_Slg field is 41 d or greater
* 2. The Boot_System_ID matches FS_NAME for all FS_NAME_LEN chars

55
WARNING:



298

• · ··
• · a
• a

«*·■
• o 

• · · ·

• · · ·
• · ·
• ·

• ·• · β ·

• · · ·» · •• · ·

• · ·• ■ ·
• · • ·

• • • ·
• •

• · · •

» · ·
» • ·
• • • ·

•
* EFFECTS:
* uses FS_NAME(] for ID matching

5 7

int far pascal FS_MOUNT(flag, pvpfsi, pvpfsd, hVPB, pBoot) 
unsigned short ~ flag; 
struct vpfsi far * pvpfsi;

10 struct vpfsd far * pvpfsd; 
unsigned short hVPB;
char far * pBoot;
{
struct Extended Boot far ‘ExtBoot = (struct Extended Boot far *)pBoot;

15 Int l.err = NO_ERROR ; ~

switch (flag) {
case M0UNT_NEW:

/* New volume mounted, check for acceptance 7
20

/· Check signature */

if (&x:B<oo->Boot Sig < 41)
err = INO ERROR;

25 "
/* Check FSD name ·/

1=0;
do {

30 if (Exted-i-Boot System ID [IJ ! = FS_NAME[i]) {
err = !NO_ERROR; ~ 
break;

}
} while (FSNAME[+ + i) != *\0');

35 "
/* Copy boot record information (if volume is accepted) */

if (err = = NO_ERROR) {
"pvpfsi- >vpi_vid = ExtBoot->Boot_Serial;

40 pvpfsi->vpi_bsize = ExtBoot->Bcx3t_BPB.BytesPerSector;
pvpfsi-> vpTtotsec = ExtBoot->Boof BPB.TotalS<ecors?

~ (lxng)ExtBxxt->Boxt_BPB.ToL·aS¢κCorr
ExtBoot- > Bxxt_BPB.Έxt_TxtalSectxιs;

pvpfs-> vpJtrksec = ExΐBoot->Bcx:tt_BPB.Sect:osPetTrack;
45 pvpfsi->vpi nhead = ExtB<xX·>Boxt BPB.Heads;

for (i=0; IcVOLLABELLEN; l+ +) “
pvpfsi- > vpi text [I] = ExtBoot->BcxttVolLabe<J; 

pvpfsi- > vpHex'iVOLLABEU.EN] = '\0'; "

50 }

break;

case MOUNT_REMOVED:
55 /* Volume was removed, but references to it still exits */

ί

I
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/* No action needed in this FSD */ 
break;

case MOUNT_DISMOUNT:
5 /* Volume was removed and all references have been closed */

/* No action needed in this FSD */ 
break;

10 case MOUNT_FORMAT:
/* Accept volume blindly, format to fit this file system */

/* Format not allowed In this FSD */ 
err = INO_ERROR;

15 break;
}

If (ls_Shutdown_Test) Log_SD_Stats(&(pSDdata->Other_stats));
retum(err);

20 }

25

int far pascal
FS_MOVE(podfsl, pcdfsd. pSrc, ISrcCurOirEnd, pDst, IDstCurOlrEnd, flags)

e e · e 
• · ·• · ·
• · ··• · • · · β 30

struct odtel far < 
struct cdfsd far' 
char far* 
unsigned short 
charter* 
unsigned short 
unsigned short

podfsi; 
pcdfsd; 
pSrc;
ISrcCurOirEnd;
pDst;
IDstCurOlrEnd;
flags;

if (ls_Shutdown Test) Log SD Stats(&(pSDdata->Other_stats)); 
return ERROR_NOT_SUPPORTED;

35
int ter pascal
FS_NEWSIZE(psffsl, psffsd, len, lOflag)

40
• · ·• · ·• β · ·

• · · ·• ·• •so

struct sffsi ter * psffsi;
struct sffsd ter * psffsd;
unsigned long len;
unsigned short lOflag;

{
Int rc, Index;

• · · ·
• e e e

OS · SOSO

ο ο

45 if (Is>..*iabled(ENT NEWSIZE.(lnt far *)&index)) {
rc = Dlsabie(ENT_NEWSIZE,Index); 
if (rc) return rc;
psffsi->sfi_size = len; 
return SaveFlags(IOflag);

50 }
if (Is Shutdown Test) Log SD_Stats(&(pSDdata->Other_stats)); 
return ERRORNOTSUPPORTED;

int ter pascal
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FS_NMPIPE(psffsl, psffsd, OpType, pOpRec, pData, pName) 
struct sffsi far * psffsi; 
struct sffsd far * psffsd; 
unsigned short OpType;

5 union npoper far * pOpRec;
char far * pData; 
char far * pName;
{

int rc, index;
10 unsigned short set, off, Valid, LSeg=0, LRec = 0, LDat=0, LNam=0;

if (lsEnabled(ENT NMPiPE,(lnt tar *)&lnde)) { 
rc = Dlsable(ENT_NMPIPE,Index); 
if (rc) return rc; ~

15
switch (OpType) { 

case NMP_GetPHandState: 
case NMP^SetPHandState:

LRec = sizeof (struct phs_param);
20 LDat = ((struck phs_param far *)pOpRec)- >phs_dlen;

break; ~ ~
case NMPJPpeQlnfo:

LRec = stzeaf(stnuct npl_param);
LDat = ((struct npl_param far *) pOpRec)->npi_dlen;

25 break; ~ ~
case NMP_PeekPlpe:

LRec = stzMfstruct npp_param);
LDat = ((struct nppjaram far *)pOpR.<e)->npp_dlen; 
break; " ~

30 case NMP_ConnectPlpe:
LRec = sizeof(struct npc_param);
LDat = ((struct npjaram far *)pOpRec)->npc_dlen; 
break; ~ ~

case NMPjDlsconnectPipe:
35 LRec = slzeof (struct npd_param);

LDat = ((struct npd_pa am far *)pOpRec)->npd_dlen; 
break; _

case NMP_TransactPlpe:
LRec = slzeof(struct npt_parram);

40 LDat = ((struct nptjaram far *)pOpRec)-> np^t_ilen,
break; ~ ~

case NMP_READRAW:
LRec = sizeof (struct npr_param);
LDat = ((struct npr_param far *)pOpRec)->npr_dlen;

45 break; ~
case NMPWRITERAW:

LRec = sizeof(struct npw_param);
LDat = ((struct npw_param far *)pOpRec)->npw_dlen; 
break; ~

50 case NMP_WAiTPiPE:
LRec = sizeof (struct npq_param);
LDat = ((struct npq param far *)pOpRe)->npq}dlen; 
if (pName != LNULL) {

/* get the length of the pipe name */
55 whilef* (pName+(LNam+ +)) != ’\0');

}
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5

break;
case NMP_CALLPIP-::
LRec = sLzeof(stnjct npx_param);
LDat = ((struct npx param far *)pOpRe:)->npx ilen; 
if (pName 1= LNULL) { “

/* get the length of the pipe name */ 
whiIe(*(pName+(UNam++)) 1= '\0j;

}
break;

case NMP_QNmPipeSemState:
LRec = slzeof(struct qnps_param);
LDat = ((struct qnps_pa^ram far *)pOpRec)->qnps_dlen; 
break; ~ ~

10

15 default:
return FSNMP UNKNOWN OPTYPE;

} "

20
LSeg = (sizeof(short) * 7) + sizeof(struct sffsi)

+ sizeofstruct sffsd)
+ sizeof(union npoper) + LDat + LNam;

25

rc = lnitTCBInstanceData((unslgned short far *)&sel, 
(unsigned short far *)&off,
(int far *)&index,LSeg);

if (rc 11 (index ==1)) goto abort;

30

/‘ copy sffsi struct if valid */
Valid = (psffsi = = LNULL) ? INVALID : VAUD; 
rc = CopyParam(sd, (unsigned short far *)&off,

sizeof (short), (char far *)&Valid); 
if (rc) goto abort;

35
if (Valid) {

rc = CopyParam^/unsigned short far *)&off,
sizeof(struct sffsi),(char far *)psffsi);

if (rc) goto abort;
}
else { /* always advance the pointer */ 

off + = sizeof (struct sffsi);
}

40

45

/* copy sffsd struct if valid */
Valid = (psffsd = = LNULL) ? INVAUD : VAUD; 
rc = CopyParam(sel,(unsigned short far *)&off,

sizeof(short),(char far *)&Valid); 
if (rc) goto abort;

50
if (Valid) {

rc = CopyParam(se,(unsIgned short far *)&off,
sizeoffstruct sffsd).(char far *)psffsd);

if (rc) goto abort;
}
dse { /* always advar.ce the pointer ‘/ 

off + = sizeof (struct sffsd);55
}
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50

55

/* copy OpType */
rc = CopyParam(sel, (unsigned short far *)&of, 

sizeof(short),(char far *)&OpType);
if (rc) goto abort;

/* copy the data record which varies for each OpType */ 
Valid = (pOpRec =■ = LNULL) ? INVALID : VAUD; 
rc - CopyParam(sel,(unsigned short far *)&off,

sueof(short),(char far *)&Valid); 
if (rc) goto abort; 

if (Valid) {
rc = CopyParam(se4,(unsigned short far *)&o/, 

LRec,(char far *)pOpRec);
off + = sizeof(union npoper) · LRec;
If (rc) goto abort;

}
else { /* always advance the pointer ·/ 

off + = sizeof(unlon npoper);
}

/* copy data buffer If valid */
Valid = (pData = = LNULL) ? INVAUD : VAUD; 
rc = CopyParam(sel, (unsigned short far *)&o/,

sizeofCshortMchar far *)&Valld); 
if (rc) goto abort; 

if (Valid) {
rc = CopyParam(sel,(unsigned short far *)&of, 

LDat.(char far *) pData);
if (rc) goto abort;

}
ese { /* always advance the pointer */ 

off + = LDat;
}

/* copy named pips name */
Valid = (pName = = LNULL) ? INVAUD : VAUD; 
rc = CopyParam(sel,(unsigned short far *)&off,

size^(short), (char far *)&Valid); 
if (rc) goto abort; 

if (Valid) {
rc = CopyParam(sel, (unsigned shoufar *)&off.

LNam,(char far *) pName);
if (rc) goto abort;

}

/* no errors occurred */ 
return NO ERROR;

} ~

/* this entry point not enabled to save data */
if (ls__Shutdown_Test) Log_SD_Stats(&(pSIDUaa->Other_stats));



303
return ERROR_NOT_SLPPORTED;

abort:
DeleteTabEntryQ;

5 return rc;

}

int far pascal
10 FS_FlNDNOTIFYCLGSE(harrUlc)

unsigned short handle;
{

if (Is Shutdown Test) Log SD Stats(&(pS(Dtata->Oiner stats)); 
return ERROR NOT SUPPORTED; "

15 } " "

int far pascal
FS_F1NDNOTIFYF1RST(pcdfsi, pcdfsd, pName, ICurDlrEnd, attr, handle, pData,

20

• · · ·» · • see

• · ·• · «• · · ·

• · · ·» · «• · ·

• · ·• · · ·

cbData, pcMatch, level, timeout) 
pCdfsi; 
pcUsU; 
pName;
ICurDlrEnd;
attr

handle;
pData;
cbData;

pcMatch;
level;
timeout;

struct cdfsi far * 
struct cdfsd far * 
char far * 
unsigned short 
unsigned short 
unsigned short far * 
char far* 
unsigned short 
unsigned short far * 
unsigned short 
unsigned long

25

30
{

if (^Shutdown Test) Lo3_SD Stats(&(pSDdata->Othcr_stats)); 
return ERROR NOT SUPPORTED;

} ‘ '
35

int far pascal
FS_FIINDNOTIFYINEX^(lh^(n |̂l.j, pData, cbData, pcMatch, infolevel. timeout) 

unsigned short f^rd^is;
char far * pDaUi;

40 unsigned short chOate;
unsigned short far * pcMatch;
unsigned short Infoiev/ci;
unsigned long timeout;;

{
45 if (Is Shutdown Test) Log^D i. v&(pSDdata->Other_stats));

return ERRGR_NOT_SLPPGRTED;
i ~ ~
i

int far pascal
50 FS_PROCESSNAME(pNamoBuf)

char far ‘pNameBuf;
{

if (^Shutdown^est) Log_SD_Stats(&(pSIDCata->Other_stats)); 
return NO ERROR;

55 } "
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int far pascal
FS_RMDIR(pcdfsi, pcdfsd, pName, iCurDirEnd)

struct cdfsi far * 
struct cdfsd far * 
char far * 
unsigned short

pcdfsl; 
pcdfsd; 
pName; 
iCurDlrEnd;

5

{

10

if (Is_Shutdown_Test) l.og_SO_Stats(&(pSID:iata->Other_stats)); 
return NO ERROR; "

} ‘

• · · ft• · ·• · ·
• · ·· β ·• ft · ·

• · ·• · ft• · · ·

• · · · • · · ·
• · ft ft• · ·• · ·

• · ·• · ·ft ft ft ft
e©··• ·• · · ·

• · ·
a · ·I · · · ·

int far pascal
FS_SETSWAP(psffsl, psffsd) 

struct sffsi far * psffsi;
15 struct sffsd far * psffsd;

{
if (Is Shutdown Test) Log SD Stats(&(pSDdata->Other_stats)); 
retuin ERROR NOT SUPPORTED;

} ~ "
20

= 2 = 33 = = 3 = = = =3 = = 3 = = 3 = = = = = = = 53 = =3=: = = = = = = = = = 3 = :
sis = tssasassas: a =: a a a a a

/*** Getvpfsd - copy vpfsd data to TCB Instance data area 
*

25 * ENTRY hVPB - volume parameter block handle
* EXIT -none-
‘ RETURN NO_ERROR if successful
* *"
* this routine obtains a TCB instance data buffer, then copies the

30 * vpfsd data it gets from FSH_GETVOLPARM into it.
* *“
* WARNING:
* EFFECTS:
7

35 int Getvpfsd(hVPB)
unsigned short hVPB;
{

int rc, index;
unsigned short sei, off, LSeg;

4 0 struct vpfsi far * pVPBfsi;
struct vpfsd far * pVPBfsd;

LSeg = slzeof (vpfsd Rec);
rc = lnltTCBInstanceData((unsigned short far *)&sel,

4 5 (unsigned short far *)&off,
(int far *)&lndex,LSeg); 

if (rc) goto abort;

rc = FSH_GETVOLPARM(hVPB,(struct vpfsi far * far *)&pVPBfsl,
5 0 (struct vpfsd far * far *)SpVPBfsd);

if (rc) goto abort;

. rc = CopyParam(sel,(unsigned short far *)&off,sizeof(struct vpfsd),
(char far *)(pVPBfsd->vpd_work));

55 if (rc) goto abort; "
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return NO_ERROR; 
abort:

DeleteTabEntryO; 
return rc;

5 /* -

/*·* SaveFlags - save the lOflag parameter Into this thread's data buffer 
*

10 * ENTRY flags-lOflag parameter from various FS_ entries
* EXIT -none-
* RETURN NO_ERROR If successful

* this routine obtains a TCB instance data buffer, then copies the
15 * flags Into IL

*
* WARNING:
* EFFECTS:
7

2 0 int SaveFlags(flags) 
unsigned short flags; 
i

int rc,index;
unsigned short sei, off, LSeg;

25
LSeg = sizeof (BitRec);
rc = lnitTCBInstanceOata((unslgned short far *)&sel,

(unsigned short far *)&off,
(int far *)&index,LSeg);

30 if (rc) goto abort;

rc = CopyParam(sel,(unsigned short far *)&off,sizeof(short),
(char far *)&flags);

if (rc) goto abort;
35

return NO_ERROR; 
abort:

DeleteTabEntryO: 
return rc;

40 )
• · · 
e e ·
e · · ·

• ·· ·• ·
« · · e

• · · 
e · ·• · · ·
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APPENDIX V

LIBRARY
DESCRIPTION 'BASEFSD - R3ENTRYNEW testing'

5 ; NOTE: The FSD loader only supports the following rules:
CODE PRELOAD

; DATA PRELOAD [SINGLE | NONE] SHARED MOVABLE
NONDISCARDABLE

CODE PRELOAD
DATA PRELOAD SINGLE SHARED MOVABLE 
PROTMODE

JMPORTS
FSHELPER.

20 EXPORTS
FS ATTRIBUTE=_FS ATTRIBUTE : DWORD attribute vector
FS~NAME=> FS NAME ; ASCIIZ name string

25

• · ··
• a a• · a
a···• · ···· 30

• ·9
• · · 

• a ··

35

a · r-¾
a···

• a · a 
• a aea ·

40
a a ·
• a ·
• a a a

a a a a 
a ·

a a a r

45
a a a 
a a e

a a a ·

50

FS ATTACH : From FSATTACH on are procedures
FS~CHDIR
FS_CHGF1LEPTR
FSCLOSE
FS^COMMIT
FS COPY
FS~DELETE
FS_EXIT
FS’FILEATTRIBUTE
FS'FILEINFO
FS~FILEIO
FS_FINDCLOSE
FS~FINDFIRST
FS~FINDFROMNAME
FS~F1NDNEXT
FS~FINDNOTIFYCLOSE
fs'findnotifyfirst
fs'findnotifynext
FS^FLUSHBUF
FS FSCTL
FS'FSINFO
FS'lNIT
FS'lOCTL
FS'MKDIR
fs'mount
fs^move
FSNEWSIZE
FS NMPIPE
FS'OPENCREATE
FS_PATHINFO
FS'PROCESSNAME
FS^READ
FS RMDIR

55
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FS_SETSWAP 
FS SHUTDOWN 
FSJVRITE

5 MFS CHGFILEPTR
MFSJ3LOSE 
MFS INIT 
MFSJOPEN 
MFS_READ

10 MFS TERM

• · · ·» · ··· ·

• ·
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APPENDIX VI
/’ BASEFSD.H 
‘ Sue Adams
/ Copyright 1988, Microsoft Corp.

5 /
/ SODIFICALION HISLORY:
/ 89.04.07 - integrate various .h files 
/ 88.10. - Initial version 
7

10 /*
w names for the different FSD's
7

15 #tf c^ei^r^idj(<^<^r^<5i^c)

#define FSDNASE ’GENRES*
#define VERSION *Ver 2.0 (&9(04C0)\r\n*;
tfdeflne SIGNONMSG 'Sulti-Lhreaded REMOTE/FIUO F^I^\i^’\n“;

2 0 unsigned long FS_ALLRIBULA = FSA_RESOLE | FSAJOCK;

# eftf defined(fsnmpipe)

#define FSDNAME 'UNCT 
25 #define VERSION *Ver 2.0 (89.04.05) \r\n*;

#define SIGNONSSG 'UNO remote pipe test FSD\r\n"; 
unsigned long FS_ALLRIB^.LTA = FSA_RESOTE|FSA_UNC;

#elif defined(onetid)
30

#define FSDNASE •REST
tfdefine VERSION *Ver 2.0 (βίλΜ.Οβ)')/'^·
#define SIGNONSSG •Single Lhreaded RESOLE FSD\r\n* 
unsigned long FS_ALLRIBULE = FSA_RESOLE;

35
#endif/*
/ FSH PROBEBUF operation codes 

40 7 *

#deflne READPROBE 0 
tfdefine WRILEPROBE 1

/*
/ defines for FS_CLOSE 
7

50 #define NOL FINAL CLOSE 0x0000
#define FINAL CLOSERS PROC 0x0001 
^define FINAL'CLOSE ALL PROC 0x0002/*

55 / defines for sfi_type
7
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Γ
/define STYPE_FILE 0x0000 
/define STYPE~DEVICE0x0001 
/define STYPE~NMPIPE 0x0002

5 /define STYPEjCB 0x0004 
7 

/*
* defines for FSH QSYSINFO 

10 */

/define GET_MAX_SECTOR_SIZE 1
/define GET PID 2
/define GETTID 3

15
/*
* Definitions for OPEN action codes
7

20 /define RLE EXISTS 0x0001
/define FILE~CREATED 0x0002
/define RLEJEPLACED 0x0003
/* FSD wiO know to return ERROR OPEN FAILED If OpenActlon is the following */ 
/define UNDERNED ACTION Oxffff

25 /*
* Defines for fGenNeedEA parameter In FS OPENCREATE
7
/define NEEDEAS 0x0001 /* fGenNeedEA */
/define NICE_EAS 0x0000

30
/*
* Global Definitions
7

3 5 /undef NULL 
/define NULL 0 
/define LNULL 0L

/define INVALID 0
40 /define VALID 1

/define SEMTIMEOLfT 5000L

/define BOGUS CT!ME0xl11l
45 /define BOGUSJ3DATE 0x2222

/define BOGUS_ATIME 0x3333 
/define BOGUS AGATE 0x4444
/define BOGUS~MTIMEOx5555 
/define BOGUS^MDATE 0x6666

50 /define BOGUS SIZE 0x0001 
/define BOGUS~PCj 0x0000 
/define BOGUS~WORK CHAR O'

/define DEVFSD_MSG ’abc'
5 5 /define VPFSD_MSG ‘here is some vpfsd data"
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/*
* Useful Macros
7

5 #define MAKEFP(s.o) ((void far *) ((unsigned long)((o) | ((unsigned long)(s)) < < 16)))

#deflne FIELDOFFSET(type,field) ((unsigned int)&(((type *)X)->field))

#deflne ISBETWEEN(l,h,x) (1_ < =x)&&(x< =h))
1X

/’
* kernd defines for FS_FSCTL 
7

15 #define GET ERR INFO 1 
#define GET~MIN~MAX_EA

• a · ·
• a• · · ·
• a

e · ·
• · a
• a · a

• · · ·

/* func value 7'
2 /* func value */

#define ROUTE BY NAME 3 /* iArgType value 7
#deflneBAD HANDLE -1

2X "
/·
* enumerate the entrypofnts which will save data 
7

enum entrypoints {
25 ENT FILSINFO,

enTpathinfo,
ENT FSCTL,
ENT'NMPIPE,
ENT_C>PENCF!EATE,

3X ENT FSINFO,
entTattach,
ENT_FLUSHBUF,
ENT_WRITE,
ENT_READ,

35 ENT_NEWSIZE,
ENT_FILEIO,
ENT_COMMIT,
ENT CLOSE,
ΕΝΤΤΗΗβΡΙΙΈΡΤΚ

4X ENTCOUNT /* this must be last in the list! */
};

/*
* FSD Specific Error Codes (OetOO - Oxfeff) (always treat as unsigned)

I
/* when adding a new err message, update the table of strings in fsdtools.c 7 
#define START_FSD_ERRCR_CCCES OsOO

5Θ #deflne FAILURE
^define FSCTL UNKNOWN_FUNCTION 
#define FSCTL'NO SELECTOR 
#deflne FSCTLNO-TAB ENTRY 
#define FSCTL'BUF OVERFLOW

55 #define FSNMfP_UNKNCWN_OFTΎPE 
#deflneTCB DATA EXISTS

START FSD ERROR CODES + X
~ ~ START FS^ERROR CODES + 1

STAFT_FSC_EFFCR_CCDES + 2 “
START_FSD ERROR CODES + 3

START FSC_ERRCR_COCES + 4 
STARfFSD ERROR^^ES + 5 
STAFT~FSC“EFFOR CODES + 6
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5

#deflne TCB TABLE_FULL 
#deflneFS ENTRY ENABLED 
#deflne FS’ENTRYJAB FULL 
#deflneFSD BUFFER OVERFLOW 
#deflne FSO’FEALJSTJOO LONG 
#define FEA~SEGMENT EXISTS 
#deflne NULL FEA SELECTOR

START_FSD ERROR_CODES + 7 
START-FSD-ERROR" CODES + 8 
START-FSD ERR0RJ30DES + 9

START FSD ERROR_CODES + Oxa 
βΤΑΗΤ’Ρεο’ΕΗΒΟΒ CODES + Oxb 
STARTfoSOkriHORkODES + Oxc

START FSD ERROR" CODES + Oxd
/* this value must ALWAYS be defined as the last enor code above */ 
#deflne END FSD ERROR CODES NULL FEA SELECTOR

10
/*
* FSD Specific Function Codes for FS_FSCTL (0x8000 - ?) (cast as unsigned)
* Function codes 0x0000-0x7fff are reserved

15

20

7
/· when adding a new function, update the table of strings in fsdtools.c */ 
#deflne START_FSD_FUNC_CODES 0x8000

25

30

#define FUNC CLEAR TABLE 
#deflne FUNC’GET BUF 
#deflne FUNC’DEL'BUF 
#deflne FUNC’SEL’TAB DUMP 
#define FUNC’TCB^BUF" COUNT 
#deflne FUNC^ENABLE "
#define FUNC INIT FEA SEG 
#define FUNC’DEL^FEALIST 
#deflne FUNC’SETSHUTDOWN DATA 
#define FUNCfolGNAL SHUTDOWN 
#define FUNCDISABLE 
#defineFUNC SET EATYPE 
#deflne FUNC’SET’OPENACTION

START_FSD FUNC CODES + 0
START FSD FUNC-CODES + 1 
START'FSDTTJNC-CODES + 2 
STARTj=SD_FUNC CODES + 3 
START FSD FUNC’CODES + 4

START FSD_FUNC_CODES + 5 
START’FSD FUNC CODES + 6 
START>SD-FUNC_CODES + 7

START FSD-FUNC CODES + 8 
START’FSD FUNC/CODES + 9 
START’FSD7UNC_CODES + Oxa 
START’FSD_FUNC_CODES + Oxb 
START’FSD FUNC CODES + Oxc

35
/* this value must ALWAYS be equal to the last defined function above */
^define END_FSD_FUNC_CODES FUNC_SET_OPENACTION

40

45

/‘
* The following 2 structures are used by fsd23i .c
* data buffer Is cast as these types
*
* xxvalid verifies that a certain parameter is not null
* FS_ATTACH: verifies 3rd parameter
* FS^OPENCREATE: verifies 1st parameter
7

typedef struct { /* attaching a device or drive */
unsigned length;

unsigned xxvalid;
charddevfsd(sizeof(long)];/* used by opencreate */ 

} GenericRec;

typedef struct {
unsigned

/* checking hVPB */
length;

struct vpfsd dvpfsd;
} vpfsdRec;

/*

50

55
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* The following structure is used by fsd232.c
7

typedef struct { /* recovery buffer is cast to this type*/
unsigned length;

5 unsigned lOflag;
} BURec; 

typedef stiuct {
unsigned short length;

10 unsigned short owner;
unsigned short flag; 
struct sffsi thesffsi; 
struct sffsd thesffsd; 
unsigned shot level;

15 chaffer* pData; /* only verify the pointer */
unsigned short cbData; 
unsigned short lOflag;

} HttlnfoRec;

20 typedef struct {
unsigned short length; 
unsigned short owner 
unsigned short flag; 
struct cdfsi thecdfsl;

25 struct cdfsd thecdfsd;
char pName[MAXPATHLENJ; 
unsigned short ICurDirEnd; 
unsigned short level;
char far * pData; /* only verify the pointer */

3 0 unsigned cbData;
} PathlnfoRec;

e · ·
• ·

I · ·» · ·• r · ·

35

40

45

typedef struct {
unsigned short 
unsigned short 
struct sffsi 
struct sffsd 
struct cf si 
struct coi’sd 
char
unsigned short 
unsigned short 
unsigned short 
char tar * 
unsigned short

length;
owner;
thesffsi;
ihesffsd;
thecdfsl;
thecdfsd;
pNamefMAXPATHLEN]; 
iCurDirEnd; 
iArgType; 
func; 
pParm; 
lenParm;

/* only verify the pointer */

50 }FsctiRec;

unsigned short far * plenParmOut;
char far * pData; /* only verify the pointer */
unsigned short lenData; 
unsigned short far * plenDataOut;

typedef struct {
unsigned short length; 
unsigned short owner;

55 unsigned short type;
unsigned short lOflag;
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} CommitnCloseRec;

/* FS_SHUTDOWN test */

• β · ·» · ·• · ·
• · · ·■ ·• · · ·

• · · ·
• · e ·c · ·• · ■

SD_tid_cnt;
Other_tid_cnt;
Attempt_cnt;
Before_cnt;
Durlng^cnt;
After ciit;

5 #define BEFORE SD 1
#defir -OURING“SD 2
#defii.u(--FTEn_SD 3
T type param values to FS SHUTDOWN */
#deflne SHUTDOWN START 0

10 #define SHUTDOWN~END 1

struct SD_Gen_stats { /* these are first In the GDT block */ 
~ ~ unsigned short SD_tld;

unsigned short FSjSD_bad_type;
15 unsigned long FS^SD^biadjese^iv^ed;

unsigned long Signal SD RAM sem;
}; --

struct SD_FS_stats {
20 " unsigned

unsigned 
unsigned 
unsigned 
unsigned

2 5 unsigned};
struct SD_stats {

struct SDGensats Generrtfstats;
30 struct SD^FS-Stats Shutdown_stats;

struct SD_FS_stats Fliu>htbjf_stats; 
struct SD^FS^stats Commitjstats; 
struct SD~FS_stats Open_stats; 
struct SDj-'S~stats Redjstats;

3 5 struct SD_FS_stats Write_stats;
struct SD^FS^stats Ddete_stats; 
struct SD_FS stats Other "stats;

};

e e e 
e e ·
• · e ·

• o · a

9
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APPENDIX VII

II

• · · ·• · ·
• · · • · ·• · · ·

• · ®• · ·

• · · · • · · ·• ·

This document describes the dxsk resident 
structures of the Microsoft High Performance File

5 System. These include:
1. Boot Record
2. SuperBlock
3. Directories
4. File Nodes (FNODES) and Disk

10 Allocation
5. Extended Attributes (EAs)

6. Access Coonrol Li is its (AC^Ls)

and all associated structures. "Pointers" to disk
structures are always Logical Sector Nrnmers (L3Ns),

15 which are unsigned 32 bit sector numers, 0- relative to 
the beginning of the partition.

All structures associated with ACL and 
security are supported only by the LAN Mannger 386 

version of the file system. These structures are
20 subject to change without notice, prior to the initial 

release of OS/2 1.2. Subse<quent releases of HPFS for 
OS/2 and LAN linger may change the either the minor or 
ma^or version number of the file system. Minor version 
changes may add meaning to reserved fields and/or "free

25 space" contained in various structures. Maaor version
changes may involve disk format changes, addition of 
critical fields, and changes in semaanics of existing 
fields.
2. Boot Block

30 The Boot Record is in LSN 0, the first sector
of the partition and the Boot Block, and is always 
followed by bootstrap code placed by HPFS FORMAT. The

Boot Block is 8K, occupying the first 16 sectors (0-15)
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of the partition. The extended Boot Record structure
used for HPFS volumes is:

Extended_Boot struc
Boot_jmp db 3 du? (?)5 Boot_OEM db 8 dup (?)
Boot_BPB db (size Extended__BPB) dup

(?)
Boot_DriveNum>er 

BootjdrrentHead 

10 Boot_Sig
Extended Boot;structure Boot_Serial 
Binary VSN for the media Boot_

db 2
db ?

db 41;lndicates
db ?;

Vol Label db 1111 dup
0;

• · · ·• · ·• · ·• · · ·• ·• · · ·

• · ·• · fl• · · ·

• · ·• · ···« ·

• · ·• · ·• · β ·

HPFS Volume Libel Boot_System_ID db 'HPFS' ;File
15 System Name Extended_Boot ends

3. SuperBlock

The SuperBlock is one of two filesystem 
objects which have an absolutely fixed position, sector 
16 (zero relative) of the partition. It is used to2 0 locate the "top level" of the file system structures.
Since it is an extremely imppotant file system 
structure, it is treated as a write-only structure; all 
elements that might belong in the SuperBlock but which 
muut be updated are stored in an auxiliary structure,

25 the SpareBlock.
3.1 DDullcated Structures

Some versions of HPFS may maantain dupHcates 
of both the disk space allocation bitmap and the bad 
block list in special releases. The first release does

3 0 not dupUcate disk structures. The following structure
is used to store both pointers. ,
struct RSP { 
long P;
long P2;

35 ) ;
Fields
P: LSN pointer to primary structure



316
Ρ2: LSN pointer to duplicate structure, not used in

first release.
3.2 The SuperBlock structure

The SuperBlock takes up one sector (logical

• · · ·
• · ·

β

• · · ·• β · ·• · · ·• · ·

5 sector 26).

struct
unsigned long 
unsigned long 
unsigned char

SuperB {
SB_SIG2?
SBJSIG2;
SB_VER;

10 unsigned char SB_FVERt?
short SB_DUMY;
unsigned long SB_ROOT
unsigned long SB_SEC?
unsigned long SB_BSEC?

15 struct RSP SB„BBI?
struct RSP SBJBBL?

unsigned long SB_CDDAT?
unsigned long SB_DODAT?
unsigned long SB_DBSIZE?

20 unsigned long SB_DBL0W?
unsigned long DB_DBHIGH?
unsigned long SB_DBMAP;
unsigned char SB_VOLNAME[32];
unsigned long SB_SIDSEC?

25 char SB_FFLL[5522lO0];

• · ·
Β · «• · · ·

Fields
SB_SIG1: First signature value on the

SuperBlock, equal to 0xF995E849.
30 SB_SIG2: Second signature value, equal to

0xFA53E9C5.
SB_VER: Ma<^ir file system structure version 

nuim>er. Older versions will not work with file system 
structures.

35 SB_FVER: Minor file system structure version
numer. This indicates the oldest minor version of the

Ί
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• ·

file system that can function with current disk 
structures.SB_DUMY: Pad to align the following fields on 
doubleword boundaries for easier access.

5 SB_ROOT: The logical sector numer (LSN) of
the root directory FNODE (described later).

SB_SEC: Numer of sectors in the partition.
• SB_BSEC: Niumer of bad sectors in the

partition.
10 SB_BII: LSN of the bitmap indirect list,

The file system tracks free space through bitmaps 
located at the start or end of 8MB "bands" on disk The 
bitmap for each band is 2KB, containing sufficient bits 
to map 16,384 sectors of disk space. SB_BBI points to a

15 2KB array (4 sectors) containing at most 512 pointers to 
these bands, for a maximum of 0,388,608 allocation 
units, or 4GB of disk space. The size of the SB_BII 
will be grown for larger disks in later releases.SB_BBL: LSN of the bad block list. Each 2K

20 block in the list contains the 32—bit sector number of 
the next block in the chain, followed by 511 LSN's of 
bad sectors on the disk. The last 2K block in the chain 
has a forward pointer of zero. In other words, SB_BBL 

points to a structure which has a forward link and an
25 array of bad sector numbers.

SB_CDDAT: Date and time that CHKDSK was last
run on this disk.

SB_DODAT: Date and time that the disk
optimizer was last run on the disk.

30 SB_ DBBIZE: Niumer of contiguous sec-tors
reserved for allocation only to DIRBLKs (called the 
"DIRBLK band"). DIRBLKs may also be allocated from 
other sectors.

SB_DBLOW: First sector in the DIRBLK band.
35 SB_DBHIGH: List sector in the DIRBLK band.

SB_DBMAP: First sector of DIRBLK band bitmap;
starts on a 2K boundary, 2K bytes maximum.
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SB_VOLNAME: Volume name, null terminated. 
SB_SIDESEC: LSN of the start of the Short ID 

Table (SIDTAB). The SIOTAB occupies 8 contiguous
sectors (4K) , and maps short (8-^^d^'t) UIDs to long (128- 
bit) UIDs. This enables the file system to compress 
storage of ACCls, while still allowing the guaranteed 
uniqueness of long UIDs. The short ID serves as index
into the SIOTAB where the long ID entry may be found. 
The structure of the table is as follows:

struct SIOTAB {

unsigned long SID_CNT;
SID_1ST[SIDTABBIZ]; 
SID_REM[SIDrABSSI*l1];unsigned long 

unsigned char

• Ο · ·
» A ·
• · a

a a · ·
» · 

a a · a

20
a a β 
a a a

a a · ·

25

a ·· 
a a a
aa a ·

a a a a 
• a

aa aa

A 30

A

};
where:

SID_CNT: Niumer of valid (in-use) entries. 
SID_1ST: First 4 bytes of the long ID.

SID_REM: Remaaning 12 bytes the long ID. The

long IDs are split into two parts to allow a very fast 
search (using REP SCASD) of the table to conveirt long 
IDs to short IDs.

SB_FILL: Padding to fill out a 512 byte
sector.
3.3 The SpareBlock Structure

The SpareBlock iranmeiately follows the
SuperBlock on disk, residing in logical sector 17. It 
contains all global file system information which mmut 
be upiated, separating these fields from the critical, 
static fields in the SuperBlock.

struct SpareB { 
unsigned long SPB_SIG1;

SPB_SIG2;
SPB_FIAG;

SPB_ALIGG(33;
SPB_HFSEC;

SPB_HFUSE;SPB HFMAX;

unsigned long 
unsigned char 
unsigned char 
unsigned long 
unsigned long 
unsigned long

35
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5

unsigned long 
unsigned long 
unsigned long 
unsigned long

Fields

SPB_SDBCNT; 

SPB_SDBMAX; 
SPB_D1UM[2O] ; 
SPB_SPARDB(101];};

SPB_SIG1: First signature value on the
SpareBlock, equal to 0xF9911849.

SPB_SIG2: Second signature value, equal to
0XFA5229C5.

10

15
• · · ·• · ·
• · ο

9 · · ·• ·
• · β ·

SPB_FLAG: Bit field describing file system
state. The following are currently defined:

SBF_DIRT (0x0001) - File system may contain
inconsistencies as a result of unexpected shutdown. If 
set, CHKDSK will be run at boot time.

SBF_SPARE (0x0000) - Spare DIRBLKs have been
used from the SPB_SPARDB list.

SBF_HFUSED (0x0004) - Hoofix sectors are in
use.

• · ·• 9 a• · · ·

a · · ·
» a• · · ·

SBF_BADSEC (0x0008) - A bad sector in a

00 critical disk structure has made this disk unusable. A 
bad sector in the SuperBlock, SpareBlock, or hotfix list 
(SPB_HFSEC) will cause this value to be set.

SBF_BADBM (0x0010) - Bad Bitmap block. CHKDSK 

must reconstruct and relocate the bitmaps.
05 SBF_VER (0x0080) - Disk has been written by an

older version of the file system (with an SB_VER less 
than the one indicated in the SupprBlock), indicating 
that some fields in updated structures may not have been 
filled in correctly by the older version.

30 SPB_ALIGN: Aligns following longs on DWORD.

SPB_HFSEC: LSN of the hotfix replacement
table. This table contains three arrays of 32-bit 
dwwrds; the size of each array is SPB_HFMAX. The first 
array contains LSN's of bad sectors on the disk that

3 5 were replaced. The second array contains the LSN of a
hotfix replacement sector that was used to replace the 
bad sector. The third array contains the LSN of the
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FNODE for the file containing the bad block, or zero if 
the fnode is not associated with a file or the fnode was 

not known at the time of the hotfix.
SPB_HFUSE: Nmmer of replacement blocks that5 are currently in use by the hotfix mechanism.
SPB_HFMAX: Numer of replacement blocks that 

are allocated, set by FORMAT when the disk is 
initialized, and never changed later, The num>er of 
replacement blocks is 100 blocks (200K) or 1% of the

10 total disk space, whichever is less. So, disks bigger
than 20 MB will have 100 replacements; smaaier disks 
wll have less.

SPB_SDBCNT: Niumer of spare DIRBLKS reserved
to ensure directory Btree node splitting operations

15 succeed.
S' 3_SDBMAX: Maximum numoer of spare DIRBLKS

allowed.
SPB_DUMY: Reserved for future use.
SPB_SPARDB: Sector numers of reserved

20 DIRBLKS.
4. Directories

Directory entries are maantained in Btrees, 
sorted '’in-order" by name, one Btree per directory. 
This allows for extremely fast FIND operations, but does

25 introduce compleeities for creation and deletion, as a 
result of algorihhms which keep the tree balanced.

"In-order" refers to the'way the sorted order 
is extracted from the Btree structures. Traversing the 
list of nodes a block from beginning to end in the order

30 dowppiiner, node, next node in the block yields the 
desired sorted order. In addition, to prevent the .tree
from becoming lopsided, with one side of the tree taller 
from root to leaves, all nodes at the same level in the 
tree '~ave diwwppiiters or none of them do, and there are3 5 at least two nodes in every block. This is called
keeping the tree "balanced." Insertions and deletions
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are done in such a way so as to maintain sorted order 
and keep the tree balanced.

Physical storage of the Btree structure is via 
directory blocks which contain one entry per file in the

5 directory. The blocks represent the nodes of the Btree. 
There may be many directory blocks per directory, with 
the entries spread among the blocks. The last entry in 
every block is a special end mmrker, with a one- 
character name, OxFF. At least two entries plus the end

10 marker will always fit in a block, even if both have 
names with the maximum length of 254; a maximum of 55 

will fit in a single block given the 2K directory block 
size if all entries have one character names. A simple 
directory Btree might look conceppually like the

15 following (the tree is small for illustrative purposes):
+--------------------------- -------------- .+

| f.txt I t.txt |<end>|
+-/----- -i------ \—+

/ 1 \
20 / 1 \

1 _ _
/ 1 \

-f—— — — —“ —
----- +

| +-- ------ .-----

) a. txt | b.exe |<end>| | | v.a.b | wow ) zee
25 |<end>|

J- 1 -+ -
----- +

| + --- -

30 +---------------------- ----------------- -----------
-- +

|gee.exe.old | happyfaces | sldstuff.directsrs
|<end>|

+—.------------------------------------------------
35 -- +
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Figure A.l
Directory Btree Structure

Note that this tree is only two levels deep 
and does not reflect the number of directory entries per5 directory block possible. The lower levels of the tree
could also have down pointers making the tree
exponeenially larger with each level added.
4.1 Directory Entries

The following defines the structure of a 
10 single directory entry. DIR_BTP may or may not be

present, and DIR_NALA is variable length. All timc/date
fields are in seconds since January 1, 1970.

struct
unsigned short

DIRENT (

DIR_ELEN;
15 unsigned short DIR_FLAG;

unsigned long DIR_FN;

unsigned long DIR_LTIL;

unsigned long DIR_SIZE;
unsigned long DIR_ATIM;

20 unsigned long DIR_CTIL;
unsigned long DIR_EALEN;

unsigned short DIR_USECNT;

unsigned char DIR_NALL;

unsigned char DIR_NAMADIR_NA4L] ;
25 [unsigned long DIR_BTP; ]• · β• · · ·

) ?
Fields

DIR_ELEN: Length in bytes of this entry.
This includes the entire name, the BTREE pointer (if

30 any) , and also extra space at the end of the DIRENT 
where a smli portion of the ACL (Access Cootrol List) 
may be stored.

DIR_FLAG: The high byte of this 16-bit word 
contains the DOS file attribute for this file — hidden,

35 system, read-only, directory, volume, archive, etc. The 
low byte contains the following bits:
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DF_SPEC (0x0001) - "Special" entry referring
to other than a normal file or subdirectory. For future 
use. DF_ACL (0x0002) - ACL present:. Non-secure5 filesyseems will refuse access. If this bit is clear,
then DF_XACL is clear.

DF_BTP (0x0004) - Entry has a BTREE pointer on 
the end. Ourently the pointer is stored imnediately 
after the name, and the aligrment padding comes after

10 it. This may change so that the padding comes before
the pointer making it easier to get at the pointer and 
ensuring that the pointer is DWORD aligned.DF_END (0x0008) - Entry is the last in this
directory block, and does not refer to a file. The . entry.

15 has a one-byte name, with the one character in the name 
equal to Oxff (the ' last possible namm). The end record 
may have a BTREE down pointer, which points to entries 
lexically greater than all others in this block.DF_XACL (0x0040) - Entry has an ex>licit ACL,

20 as opposed to an inherited or implied ACL. A file
system object may have an immllcit ACL as the result of 
automaaic inheritance when the obbect is created, or as 
a result of setting permissions on the obbect's parent 
directory after the obbect has been created. If this is2 5 the case, this bit and DF_ACL are set. Upddtes to the 
parent directories ACL cause this obbecc's ACL to be 
updated automaaically. Howwevr, if a user has set
permissions on this particular o^ect, then the ACL is 
considered exploit, and will not be updated when the

30 parent directory's ACL is changed.
DIR_FN: LSN of the FNODE for this file or

directory.
DIR_MTIM: Ust time the file was modif ied.

This is the timestamp used in directory listings.
35 DIR_SIZE: The size of the file in bytes.

DIR_ATIM: List time the file was accessed, in
standard tied-saaed format. This is not the smme as
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the time displayed in a directory; reading a file does 
not change that time, but does change this one.

DIR_CTIM: Time the file was created.
DIR_EALEN: Number of bytes of extended5 attributes, including FNODE and external storage.
DIR_USECNT: Reserved for future use.
DIR_NAML: The length, in bytes, of the file's

name. DIR_NAMA: The file name, which starts here
10 and continues for DIR_NAML bytes. The name is stored 

exactly as it would be typed; if the file name contains 
component separators ('.'), then they are included 
literally in the file name. A single character file
name of oxFF signifies the last directory entry in the

15 block, a sentinel which is not a real entry. The file 
name is not terainated by a NULL.

DIR_BTP: The LSN of a directory block
containing entries which are lexically less than this 
entry. Note that this field is at a variable location

20 depending on the length of the filename. END records 
always have name length of 1, so DIR_BTP is at a fixed 
location for END records.

No directory block may contain only an END 
record; there must be at least one real entry in the

25 block. Also, the entries in the blocks at any
particular level in the tree (top, one block deep, two 
deep, etc.) must either ALL have downpiiners or ALL 
lack them. Thus, if the top-level directory block
contains two entries, they both have to have

30 dowpooiners or both lack them. I f they have 
downnponners, then the left subtree has to have the same 
depth as the right subtree.
4.2 Directory Blocks

This structure defines a directory block's
35 header. Every directory block on the disk contains this 

header fo^Hornd by two or more DIRElNTs.
struct DIRBLK (
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long DB_SIG;
long DBJFIREP;

long DB—CCNT;

long DB_PAR;

5 long DB_SEC

char DB_START;

char DB_DUMY[2027]; ) •r
Fields DB—SIG: This contains the signature for the

10 DIRBLK, equal to 0x77E40AAE.

DB_FREP: Offset to the free space at the end
of the directory block. For examele, if a directory
block contains 100 bytes worth of DIREOTs, and the
header is 20 bytes long, DB_FREP will be 120.

15 DBjCCNT: Bit 0 of this field is set if this
DIRBLK is the top-level one (the one pointed to by the 
FNODE), and is clear otherwise. Bits 31-1 are a change 
counter which is incremented whenever an entry is 
deleted or moved. This is used to validate "i^<^mem^<^:red"

20 associations between offsets into the directory block 
and entries.

Γρ_ _ ?AR: This contains the LSN of the
structure which points to this DIRBLK. If this is the 
top- level block, DB_PAR points to the directory's

25 FNODE. Otherwise, it points to the DIRBLK imneddately
above. This is used by CHKDSK for recovery and also by 
the FindFirst algorithm.

DB—SEC: Connains the LSN of this DIRBLK. 

DB_START: The address within the DIRBLK where

30 d/rectory entries start.DB_DUMY: This is included to make pad, the
structure to the actual size of a DIRBLK on disk, 2048 

bytes. This is the area where directory entries 
(DIRLNTs) are stored.

35 5. File Nodes and Disk Allocation
This section describes the "file node", or

FNODE, allocated for each file, and the structures used
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in tracking file allocation. The FNODE may be thought 
of as an extension of the directory entry, used to keep 
track of disk space allocated to a file, as well as 
structures associated with files, such as Access Connrol

5 Lists (ACCs) , Auclit Cooinrol Masks (ACMs) , and Extended 
Attributes (EAas.

Disk allocation for files and directories is 
accomplished through B+TTees and <sector, run-length>, 
or "extent" encoding. In most cases, the extents

I0 allocated to a file can be described with structures 
called "allocation leaves" (ALLEAFs), of which, eight are 
actually stored in the FNODE. The allocation records in 
a "full" FNODE look like this:

I rvel 1
I5 FNODE ??ATA

20

ALLEAFI

ASSEAF2

ALLEAF3

| ALLEAF8 |

> I extent I

> j extent 2

> | extent 3

> | extent 8

25 Figure A 2
I Level Allocation Tree

The allocation extents are listed in the leaf 
nodes in the order in which they compose the file; that 
is, sequential reads would access the ALLEAFs in order.

3 0 When a file of unknown size is created, one
extent 8K in size is allocated to the file, and the 
first ALLEAF is used to describe the run. (When the
file is closed, extra space pre-allocated is given 
back.) As the file grows, the file system attempts to

35 lengthen the extent run. When this is no longer
possible, a new extent is added, and the next ALLEAF is
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used to describe the run. This process is repeated as
the file grows, using more ALLEAFs as necessary.

Should the file become sufficiently large, or 
the disk space sufficiently fragmented, additional

5 extents wi.l need to be used. Wien this is necessary,
the alloccaim tree is "split··, converting the
structures used for leaves to nodes (making them 
parents), and pushing the allocation leaves down one 
level (making them children of one new parent) . A new

10 disk structure called an "llllcltiin sector" (ALSEC) is 
created to store the pushed-down child leaves and the 
new leaves needed to describe the new extents required 
for the file. In the FNODE, "allocation nodes"
(ALNODEs) are created in place of the at.t.fafs to

15 describe the contents of each ALSEC.
In order to keep track of which allocation

blocks contain leaves and which contain nodes, the FNODE 
and each ALSEC has a control block called an ALBLK. The 
ALBLK has information on which allocation structures are2 0 in use, leaves or nodes, along with information as to 
where this block sits in the tree. ABF_NODE is a flag 
in the ALBLK which is set if the allocation structures 
in this block are nodes, and clear if they are leaves.

• · · · • · · ·• · β ·• · ·• · ·

• · ·
• β ·• · · ·• · · ·• ·• · · ·
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An FNODE that has just had its allocation tree split

5

10

15

20

25

30

35

40

45

would look like this:
Level 1
FNODE

Lsvel 2
ALLOCATION
SECTOR

->
ALLEAF1
ALLEAF2
ALLEAF3
ALLEAF8
ALLEAF9 

| unused

Figure A3
2 Lsvel Allocation Tree

Should the new ALSEC fill up, another is 
allocated, with ALLEAFs in the new ALSEC as children of 
ALNODE2, and so on. The B+tree may be split further and 
further by creating ALSECs of ALNODEs, forming more 

A 3- level tree might look like

ALBLK | ABF NODE=1
ALNODE1
ALNODE2
ALNODE3

— 1 
-X
-X

| ALNODE12 |-X

| ABF_NODE=0 |
--- > |extentl|
--- > |extent 2
--- > |extent 3|
--- > |extent 8|
--- > |extent 9 |
newly added

levels in the tree. 
this:

Level 1 
FNODE

ALBLK | ABF_NODE=1|
ALNODE1 --
ALNODE2 -X
ALNODE3 -X

| ALNODE12 j-X 

I ALNODE60 |--- >

Level 2 Level 3
ALLOCATION ALLOCATION
SECTOR SEC IRS

all contain 1 · wes 
============== and have
|-> | ABF_NODE=1 | ABF_NODE=0
ALNODE1
ALNODE2
ALNODE3
ALNODE59

ALLSEC60
unused

--- > |?uLSECl |
IALLSEC2 
|ALLSEC3 
IALLSEC59

50
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Figure A.4
3 Level Allocation Tree

Each level 3 ALLSEC looks like the ALLSEC in 
figure A.3 above.

5 A file using only ALLEAFs in FNODEs can
describe 8 extents of storage. A two level tree can 
describe 480 (12 ALNODEs in the FNODE x 40 ALLEAFs in
each ALSEC); a three level tree 28,800 (12 ALNODEs in
the FNODE x 60 ALNODEs in each level 2 ALSEC x 4 0

10 ALLEAFs in each level 3 ALSEC) extents and so on. Note 
that a contiguous file of any size could be described as 
one extent.
To summarize:

FNODES contain ALLEAFs for small files; or
15 ALNODEs for larger files

ALNODEs point to ALSECs
ALSECs contain ALLEAFs for larger files; or 

ALNODEs for extremely large files
The allocation leaves are in-order sorted,

20 with a field noting the number of sectors described in 
"prior" structures (meaning nodes and leaves reached 
before this one in an in-order traversal of the tree) . 
Thus the advantage of B+tree storage over a straight
forward indirect block storage scheme: In searching for

25 the sector corresponding to a given offset into or 
record of a file, the allocation structures themselves 
may be searched in Btree fashion, accelerating seek- 
then-read operations.

In addition, the B+tree allocation scheme will
30 allow future versions of the file system to support 

"sparse files", i.e. files with allocation holes, and 
will files to grow from the middle out without ripple 
copying the remainder of the file.
5.1 Allocation Block (ALBLK)

3 5 The ALBLK is a structure in FNODEs and ALSECs
that describes the allocation structures located in
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these structures, including whether they are leaves or 
nodes.

struct ALBLK {
AB_FLAG;unsigned char

unsigned char AB_ FLAG2(3]?
unsigned char AB- FCNT ;
unsigned char AB- OCNT;
unsigned short AB_ FREP;

• · · ·

* · e• · · ·

• · ·
• · · · β• · · ·

) ?
10 Fields

AB_FLAG: This bitfield contains several flags
which describe the general structure of allocation 
information. The following bits are used:

ABF_NODE (0x80) - If set, the allocation
15 records point to further allocation blocks, not to data

runs.
ABF_BIN (0x40) - If set, there are a lot of

records, so it would be faster to find a record using a 
binary search than just looking through them in order.

20 ABF_FNP (0x20) - If set, this allocation
block has an FNODE as it's parent in the tree.

AB_FLAG2: Reserved, currently unused.
AB_FCNT: Number of allocation records unused

in this block.
25 AB_OCNT: Number of allocation records that

are currently used in this block.
AB_FREP: Offset in hhe block (or FNODE) where

new records can be added.
5.2 Allocation Node

30 This defines the structure of indirect
allocation records. These records do not point» to 
extents; they point to other allocation blocks, which 
may in turn point to data runs or further allocation 
blocks.

35 struct ALNODE {
unsigned long AN_LOF;
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10

15

unsigned long AN_SEC;
);

Fields
AN_L0F: Number of sectors enumerated

previous allocation records, including this one.
AN_SEC; LSN of an allocation sector, which 

describes sectors allocated to the file occuring before 
AN_LOF. For example, if the first ALNODE for a. file has 
an AN_LOF of 100, AN_SEC points to an allocation block 
which enumerates sectors 0-99 of the file.
5.3 Allocation Leaf

This structure defines allocation records at 
the deepest level of the tree. Each ALLEAF structure 
describes a single run of sectors allocated to the file.

struct ALLEAF (
unsigned long AL_LOF;

AL_LEN;
AL POF;

unsigned long 
unsigned long

by

20
);
Fields

25
• β ·
■t · ·• · · Ο• · · ·• · • · · ο

30

AL_LOF: Number of sectors enumercited by
previous allocation records, NOT including this record.

AL_LEN: Number of sectors in this data run.
AL_POF: LSN of where the data run starts.

5.4 Allocation Sector
This structure defines an allocation block on 

disk. The allocation information for most files will 
fit in the FNODE; if Lhat is not enough, the FNODE will 
contain ALNODE records, each of which points to a single 
sector containing an ALSEC structure followed by ALNODE 
or ALLEAF records. Note that 4 0 ALLEAFs or 60 ALNODEs 
fit in a 512 byte sector with an ALSEC.

struct ALSEC { 
unsigned long AS_SIG;

AS_SEC;
AS_RENT;
AS ALBLK;

unsigned long 
unsigned long 
struct ALBLK

35
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Fields

AS_SIG: Signature of an allocation sector,
equal to 0x37E40AAE.

5 AS_SEC: LSN of this allocation sector.
AS_RENT: LSN of the structure which points to

this allocation sector; either a previous allocation 
sector or the FNODE of the file containing this 
allocation sector.

10 AS_ALBLK: Controls the format of the following
ALNODE or ALLEAF structures. It is itself an ALBLK 
structure, described above.
5.5 Auxiliary Information Structure

The FNODE contains two auxiliary structures
15 (AUXINFOs) to record storage of Access Control Lists 

(ACLs) and Extended Attributes (EAs). Instances of this 
structures may reference either space available in the 
FNODE itself, of external disk storage as the space 
required for these items grows, but never both. This

20 strategy allows efficient access to small lists, while 
providing essentially limitless growth. For details on 
how disk space is managed for EAs and ACLs see section 
5.7 and 5.8.

The format of an AUXINFO structure is as
25 follows;

• · · ·• · · ·• ·• · · ·

30

struct AUXINFO {
unsigned long AI_ DAL;
unsigned long AI_ SEC;
unsigned short AI_ FNL;
unsigned char ai_ DAT ;
unsigned char AI__DMY;

)
Fields

AI_DAL; The length in bytes of this list 
stored in sectors external to the FNODE. If this is 
non-zero, AI_FNL is zero.

35
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AI_SEC: LSN of the first sector of the run 

allocated to this list, or the root of the allocation 
B+tree (ALSEC) for this list.

AI_FNL: Nuimer of bytes allocated to this
5 list in the FNODE. If this is non-zero, AI_DAL is zero.

AI_DAT: Non-zero if AI_SEC refers to an
ALSEC, i.e. storage for this list is described by an 
illΓoatis- B++ree.

AT DMY: Reserved.
10

15

20

25

• · ·• · ·• · · ·• · · ·• ·• ο β ·

3 0

3 5

5.6 File Node
An FNODE is allocated for every file and 

subdirectory on the disk, and contains structures for 
tracking all data associated with a file, including:

o File data
o Extended Attributes
o Access Cos-rol List
Extended Attributes and the Access Connrol 

List are stored ?n the FNODE itself as long as there is 
room; when these structures grow beyond a certain 
threshold, disk space is allocated in a manner similar 
to that used for file data allocation: a B++ree of
sector extents as described earlier.

The FNODE contains space for 8 records 
describing contiguous allocation extents. This is more 
than sufficient to describe the extents occupied by most 
files. In the rare case that more allocation extents 
are needed to describe the disk space occupied by the 
file's data, this space is used as the root block of the 
allocation B++ree. Esssn-talls the same scheme is used 
for EAs and ACLs, except that the FNODE contains only 
one allocation extent record for each list. If more 
space is required for either of these, the corresponding 
record serves as the root of an allocation B++ree. (See 
sections 5.7 and 5.8 for Extended Attribute and Access 
Coirt-ml List storage.)

In addition, recent behavior logs for 
seqjennial and fast read operations are maantained in
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the FNODE. These logs are used by the file system to 
record the type of access usually associated with this 
file for use in anticipating read requests once the file 
is opened.

• · · ·• · ·• ·• · · ·• · ·• · ·β · · ·• · • · · ·• · · β3 · ·

5 struct FNODE (
unsinned long 
unsigned long 
unsigned long 
unsigned long

FN_SIG;
FN_SRH;
FN_FRH;
FN_XXX;

10 unsigned char FN_NME[11] ;
unsigned long FN_CONTFN;
struct AUXINFO FN_ACL;
unsigned char FN_HCNT;
struct AUXINFO FN_EA;

15 unsigned char FN_FLAG;
struct ALBLK FN_AB;
struct ALLEAF FN_ALREC[8];
unsigned long FN_VLEN ;
unsigned char FN_UID[16] ;

20 unsigned long FNJEEP;
unsigned long FN_EEL;
unsigned char FN_SPPAE[7] ;
unsigned char FN_FFEE[316];

• · · β 
• · · ·• · · ·• β ·β · ·

);
25 Fields

• · ·• · · ·• · · ·• ·• · · ·

• · ·• · · • · · ·
······

FN_SIG: Signature of an FNODE, equal to
0xB7E40AAE.

The following fields are recent behavior logs 
or histories, which keep a running record of the last 32

30 accesses to the file. Every time the file is accessed, 
the bitfields are shifted right, the high bit of the 
approppiate field is set, and FN_HCNT is incremented. 
The maximum meeaingful value of FN_HCNT is 32, but it 
also serves as a useage count for the file. I t ss

35 expected that utilities that use this information (such 
as disk optimizers) might decide to clear FN_HCNT to
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ensure that objects not used "recently" have smaH or 
zero FN HCNTs.

• · · ·
• e ·• ·
• · · • · ·• · · ·• β • · · ·• · · ·• ·• · ·• · ·

• · β e

FN_SRH: Numer of times in the la·. . 3 2
accesses the file has been read seqiuentally, s; ted as

5 the num>er of bits set.
FN_FRH: Nuimer of times in the last 32

accesses the file has been read "fast", stored as the 
num>er of bits set. This is typical of .EXE files.

FN_XXX: Reserved for future logging.
10 FN_NAME: The first byte of this field is the

length of the actual name of this object as stored in 
the DIRENT, followed by up to the first 15 characters of 
the name. If the length is less than 15, the extra 
bytes are undefined. This field is maantained to aid in

15 locating deleted files for undeeeting, and to associate 
correct names with recovered files whose DIRENTs have 
been corrupted.

FN_CONTFN: LSN of the FNODE for the directory 
containing the file or subdirectory associated with this

20 FNODE. The root directory's FN_CONTFN points to the
root FNODE.

FN ACL Access Comm List auxiliary
structure.

«• · · · • · · ·• · · ·• · ·• · ·

FN_HCNT: Count of valid history bits in
25 FN_SRH, FN_FRH, and FN_XXX.

FN EA: l ^tended Attribute auxiliary
• · ·• · ·• · · ·• · · e• ·• · · ·

structure.

• · · • ·e · · ·

FN_FLAG: Flags for the FNODE object. The
following values are defined:

30 FNF_DIR (0x01) - This FNODE is for a
directory.

FN_AB: Cootrols the format of the top-level 
file llllclticn info for this file — whhther the 
records are nodes or leaves, etc. It is an ALBLK

35 structure, as described earlier.
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FN_ALREC: Array of allocation records. They
are defined as 8 ALLEAF records, but if the file becomes 
too big, they will be replaced by 12 ALNODE records.

FN_VLEN: Length of valid data in the file.
5 If DIR_SIZE is larger than FN_VLEN, then data in the 

file is invalid, and contains data from a previous 
allocation to another file system object. Data read 
from a seek location larger than FN_VLEN will be zeroed
before return to the user.

10 FN_UID: Reserved for future use.
FN_EEP: LSN of an extra extent of data

associated with this FNODE. Reserved for future use.
FN_EEL: Length of data stored in FN_EEP.

Reserved for future use.
15 FN_SPARE: Reserved for future use.

FN_FREE: This space is used for small ACL and
EA storage. When it is used up, the external allocation 
scheme using allocation extents is used.
5.7 Extended Attribute Storage 

20 5.7.1 The EA Stream
Extended Attributes are treated much like a 

secondary data stream associated with a file or 
directory. As such, space is allocated in a way very 
similar to that used for file data. The exception to

2 5 this rule is that I/O associated with setting and 
getting extended attributes is strictly record-oriented: 
the EA stream is accessed by EA name/value pairs or as a 
whole. In addition, individual EAs associated with a 
file may very greatly in size, and the total size of EAs

30 associated with different file: may vary greatly.
To deal effective] with these variances,

incurring minimal overhead n small EAs and EA lists 
while not limiting size, HPFS stores EAs as a single 
contiguous data stream; however, if an individual EA

35 becomes very large, it is stored externally to the rest 
of the EA stream.
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EAs are stored in one of two places: in the 
FNODE itself, or in external sector storage, described 
by an allocation extent B+tree identical to that used in 
file allocation. EA storage is never split between

5 FNODE and external sectors. If AI_FNL is non-zero then 
storage is in the FNODE; otherwise if AI_DAL is non-zero 
then storage is in external sectors; otherwise there are 
no EAs. The threshold determining when an EA list is
moved to external storage depends on the amount of free

10 space available in the FNODE. Note that EAs and ACLs 
compete for FNODE free space, with EAs coming after ACLs 
in the FNODE.

If storage is in external sectors there are 
two pppssbilites: either the EAs occupy a single·

15 extent, or they are discontiguous. In the first case,
AI_DAT is zero, and the extent is described by (AI_SEC, 
AI_DAL). Otherwise, AI_DAT is non-zero, and AI_SEC
points to an AL_SEC describing an allocation B+tree in 
the same manner as that used for file allocation.

20 5.7.2 Individual EAs
Smeller EAs are stored as they are referenced

by the OS/2 API, as a list of FEAS (the API prepend an 
EAA_ccbIst; this is not included in disk storage) . If 
the data field of the FEA is l&ger than a certain

25 threshold (approximmtely 128 bytes), then it is stored 
in it's own extent or B+tree, and a reference to that

• · ·
• · ·

storage (an EAAT record) is put in it's place
• · · ·

• · · ·
• ·

FEA.
• · β · The format of an FEA is: struct FEA (

• β ·
• · ·

30 unsigned char FEA_csvd;
• · · · • unsigned char FEA_cbName;
• · unsigned short FEA_chVaaue,·

unsigned char[] FEA_szName;
unsigned char[] FEA_cVaaue;

35 }
Fields
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FEA_rsvd: Bitfield of FEA Flags indicating
indirect storage:

FF_BIC J (Olh) - FEA has a large data field. 
The cbVAlue and aValue fields describe the EAAT record,

5 not the actual EA data.
FF_DAT (02h) - If FF_BIGD is set, EAAT_SEC

points to an allocation tree root (ALSEC). If clear, 
EAAT_SEC points to a simple allocation extent EAAT_LEN 
long.

10 FEA_cbName: Length of EA name, not including
terminating null.

FEA_dbValue: Length of value in bytes if
FF_BIGD is clear; size of(struct EAAT) otherwise.

FEA_szName: Null terminated name, variable
15 length.

FEA_aValue: If FF_BIGD is clear, this is
the actual EA value, FEA_dbValue bytes long. Otherwise, 
this is an EAAT structure.

The structure describing external storage of 
20 individual EAs has the following format:

struct EAAT ( 
long EAAT_LEN;
long EAAT_SEC;

)
25 Fields

EAAT_LEN: Number of bytes in the data field
of the EA.

EAAT_SEC: First sector of the allocation 
extent or B+tree.

30 5.8 Access Control List Storage
ACLs are stored much the same as EAs, except 

that there is no provision for external storage of an 
individual, oversized ACE (Access Control Entry), as all 
ACEs have a known, small size. The first "few" ACEs are

3 5 stored in the DIRENT free space for the object, to 
optimize access of the object in the most frequent case.
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The rest of the ACL is stored either in the FNODE or in external extents, as described 

for EAs in section 5.7.

Each ACE consists of a 4 byte permission structure, the first byte of which is 

5 either a short ID or a zero; in the latter case, a long ID follows the permission 

structure. (See the File System ACL Design Specification for details on file system

ACE formats and semantics.)

Throughout this specification and the claims which k ■ 'low, unless the context 

10 requires otherwise, the word "comprise", or variations such as "comprises" or 

"comprising", will be understood to imply the inclusion of a stated integer or group

of integers but not the exclusion of any other integer or group of integers.

0 0 9 9• ·
9090

• β · ·
• · · ·• · • · · ·

9 9 9
9 0 β• · · ·

• 9 9 ·» · ·• · ·

940516,p:\opeAdbw,61912. div,339
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A method in a computer system for tracking allocations of memory, the memory 

comprising a plurality of bands, each band comprising a plurality of sectors, each sector

5 comprising a plurality of memory locations, the method comprising the stops of:

allocating a bitmap for each of the plurality of bands, each bitmap having a bit

for each sector within the band;

when allocating a sector of memory, setting a bit in the bitmap of the band that 

contains the sector to indicate that the sector is allocated; and

10 when deallocating a sector of memory, setting a bit in the bitmap of the oand

that contains the sector to indicate that the sector is deallocated.

2. The method of claim 1 wherein the step of allocating a bitmap further includes 

the step of selecting a portion of memory proximate to each band for the allocation of

15 the bitmap.

3. The method of claim 1 wherein the step of allocating a bitmap further includes 

the stop of selecting a portion of memory such that bitmaps for pairs of logically 

contiguous bands are allocated in logically contiguous memory locations.

20

4. The method of claim 1 wherein the step of allocating the bitmap further includes 

the stop of selecting a portion of memory at a head or a tail of each band for allocation 

of the bitmap such that two bitmaps are allocated adjacent memory locations between 

alternate bands.

25
• · ·

e · · ·
• ••e 

• · ·

• ·
a

····
• ···• · ·• · ·• · β

30

5. The method of claim 3 or 4 including the stops of allocating to one file a group 

of logicaHy contiguous sectors from two logically contiguous bands and identifying the 

group of logically contiguous sectors by an indicator of a first sector and an indicator 

of a last sector in the group.

6. A method in a computer system for tracking the allocation of memory locations 

to a file, the computer system having a memory with a plurality of memory locations, 

the method comprising the steps of:

P:\GI,BR\DBW\63G93.9^ - 23Λ2/96
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allocating memory locations for a file FNODE, the file FNODE having memory 

locations for storing indicators of variable-length runs of logically contiguous memory 

locations allocated to the file;

allocating a plurality of variable-length runs of logically contiguous memory 

5 locations to the file;

for each run allocated to the file, setting an indicator in the file FNODE to 

identify a location and length of the run; and

when the number of runs exceeds the capacity of the file FNODE for storing 

indicators of runs, storing in the file FNODE pointers to portions of memory locations,

10 the port on; for storing indicators of the runs allocated to the file.

• ··· · ·• ·• ·• ··· ·· ··• · ·

········

····
• ···• · ·• · · • · ·

0

7. A method in a computer system for tracking the allocation of memory locations 

to a file, the computer system having a memory with a plurality of memory locations, 

the method comprising the steps of:

15 allocating memory locations for a file FNODE, the file FNODE having memory

locations for storing indicators of variable-length runs of logically contiguous memory 

locations allocated to the file;

allocating a plurality of variable-length runs of logically contiguous memory 

locations to the file; and

20 for each run allocated to the file, setting an indicator in the file FNODE to

identify a location and length of the run wherein the indicators are stored in a tree 

structure.

8. The method of claim 7 wherein the tree structure is a B+ tree.

25

9. The method of claim 6 or 8 including the step of increasing the length of a last 

run of the file to indicate an increase in file size.

10. The method of claim 6 or 8 including the step of when accessing a logical

30 location within the file, summing the lengths of a plurality of runs of the file to

determine the memory location of the logical file location.

11. A method in a computer system of maintaining a directory hierarchy on a file 

storage device, the method comprising the steps of:

P:\OPER\DBW\63093.94 - 23Π290
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for each directory,

allocating a directory FNODE, each directory FNODE having a pointer to a 

directory structure; and

allocating a directory structure, the directory structure comprising a plurality of 

5 directory entries, each directory entry having a pointer to a file FNODE or a directory

FNODE.

12. Lhe method of claim 11 including the step of organizing the directory structure 

as a tree structure of directory entries.

10

13. Lhe method of claim 12 including the step of organizing the tree structure as a 

B tree.

14. Lhe method of claim 11 wherein the file storage device is a disk device, the 

15 method including the step of designating a band of memory locations as a directory 

band wherein the step of allocating a directory structure selects the directory band for

allocating 'he directory structure.

• · · · 
»4 ·• ·• ·

• · · 4• · ·• · ·• ·
44··• ·• ·
• · · O 

• · ··• · ·
• · 
« ·• ·
• · 4• · ·

• 44«

20

25
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• · β
• β ·
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15. Lhe method of claim 14 wherein the step of designating a directory band 

designates a directory band near a seek center of the disk device.

16. Lhe method of claim 11 including the stepj of: 

designating a directory as a root directory; and

storing a pointer to the directory FNODE of the root directory at a predefined 

location on the file storage device.

17. A method in a computer system for organising files in a hierarchical manner on 

a storage device, the hierarchy of files comprising a plurality of directories and files, 

the storage device having a plurality of logically contiguous sectors, each sector having 

a plurality of logically contiguous locations, the method comprising the steps of:

allocating a descriptive block portion of the storage device, the descriptive block 

portion having a file system information portion and a sector allocation portion, the file 

system information portion having a pointer to a root directory, the sector allocation 

portion containing information describing the allocation of the sectors;
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for each directory, allocating a directory portion of the storage device for storing 

information relating to the directory, the directory portion having a directory FNODE 

portion and a directory block portion, the directory FNODE portion containing 

information describing the directory, the directory block portion containing entries

5 describing each directory and file within the directory; and

for each file, allocating a file portion of the storage device for storing

information relating to the file, the file portion having a file FNODE portion and a data 

portion, the file FNODE portion containing information identifying the file and a 

plurality of run indicators, each run indicator ide^t^ifying a run of a plurality of logically

10 contiguous locations, the data portion comprising a plurality of luns.

• · ·· a · ·• · o
* βft·· ·

·· · ♦ 
ft·

18. The method of claim 17 wherein the step of allocating a descriptive portion 

includes the step of allocating the sector allocation portion as a plurality of bitmaps, one 

bitmap associated with each band of sectors, each bitmap hr ving a bit for each sector

15 within the associated band, the bit indicating allocation status of the sector.

19. The method of claim 18 wherein the step of allocating the sector allocation 

portion as a plurality of bitmaps includes the step of allocating the bitmaps such that 

each bitmap is proximate to the associated band.

20

20. The method of claim 18 wherein the step of allocating the sector allocation 

portion as a plurality of bitmaps includes the step of allocating the bitmaps at a tail or 

a head of the associated bands such that bitmaps are adjacent between alternate bands.

25 21. The method of claim 18 wherein the step of allocating the sector allocation

portion as a plurality of bitmaps includes the step of allocating the bitmaps such that the 

bitmaps for logically contiguous bands are allocated in logically contiguous sectors.

0

0

0
«06·
• 0 ·

• 0 0 
0 0 ft

0 0

30

22. The method of claim 17 wherein the step of allocating a descriptive block 

portion includes the step of allocating the file system information portion to include a 

super block portion, the super block portion containing a directory block band pointer, 

the directory block band pointer pointing to a band of sectors in which directory blocks 

are stored based on a preference.
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23. The method of dam 22 including the step of allocating the directory block band 

near a seek center of the storage device.

24. The method of claim 17 wherein the step of allocating a descriptive block 

5 portion includes the step of allocating the file system information portion to include a

spare block portion, the spare block portion containing a hot fix map, the hot fix map 

identifying a good sector as a replacement for a bad sector.

25. The method of claim 24 including the steps of:

10 when a read request is directed to a bad sector, mapping the bad sector to the

good sector based on the hot fix map; and

redirecting the read request to the good sector.

26. The method of claim 17 wherein the step of allocating a directory portion 

15 includes the steps of designating a band of sectors as a directory band and allocating the

directory portion within the directory band.

27. The method of claim 26 wherein the step of designating designated a band of 

sectors near seek center of the storage device.
• · · ·• · ·• · • ·
• · β ·• · ·• · ·• ·• · · ·

• · ·• · ·• · · ·

20

28. The method of claim 17 wherein the step of allocating a directory portion 

includes the step of allocating the directory block portion as a tree structure.

29. The method of claim 28 wherein the step of allocating the directory block

25 portion as a B tree structure.

• · ·• · ·• · · · »···• · ·• · ·• ·• · · • · ·• · ·β β
• ·
···· 30• · · ·• · β • · ·

30. The method of claim 17 wherein the step of allocating a descriptive block 

portion includes the step of allocating the file system information portion to include a 

boot block portion, the boot block portion contaaning a bootstrap program.

31. The method of claim 17 wherein the step of allocating a descriptive block 

portion includes the step of allocating the file system information portion to include a 

super block portion, the super block portion containing a bitmap list pointer to a list of 

bitmap pointers, each bitmap pointer pointing to a bitmap that describes the allocation
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of a band of sectors.

32. The method of claim 17 wherein the step of allocating a descriptive block 

portion includes the step of allocating the file system information portion to include a

5 spare block portion, the spare block portion containing a pointer to a free block list of 

unallocated sectors for use to ensure sufficient unallocated sector are available for 

balancing a B tree hierarchy of directories.

33. Ths method of claim 17 wherein the step of allocating a directory portion 

10 includes the step of, for each entry in the directory block portion, storing a pointer to

a directory FNODE or file FNODE.

34. The method of claim 17 wherein the step of allocating a file portion includes the 

step of allocating the plurality of run indicators as a tree directory structure.

15

35. The method of claim 17 wherein the step of allocating a file portion includes the 

step of allocating the plurality of run indicators as a B+ tree directory structure.

20
0 0 0 0 

• · 0
• 0 0

• 0• · · ·• »• ·• · · · • · ··

• · ·• · ·····
25
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36. A computer system for tracking storage device, allocations, comprising:

a storage device having a plurality of bands, each band having a plurality of 

sectors, each sector having a plurality of storage locations;

means for allocating a bitmap for each of the plurality of bands, each bitmap 

having a bit for each sector within the band;

means for setting a bit in the bitmap of the band that contains the sector to 

indicate that the sector is allocated; and

means for setting a bit in the bitmap of the band that contains the sector to 

indicate that the sector is deallocated.

37. The system of claim 36 including means for selecting storage locations nea,.’ to 

each band for the allocation of the bitmap.

38. The system of claim 36 including means for selecting storage locations such that 

bitmaps for pairs of logically contiguous bands are allocated in logically contiguous 

storage locations.

• 0 · ·
0 0 0• ·
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39. The system of claim 36 including means for selecting storage locations at a head 

or a tail of each band for allocation of the bitmap such that two bitmaps are allocated 

adjacent storage locations between alternate bands.

5 40. The system of claim 38 or 39 including means for allocating to one file a group

of logica. y contiguous sectors from two logically contiguous bands and means for 

identifying the group of logically contiguous sectors by an indicator of a first sector and 

an indicator of a last sector in the group.

10 41. A computer system for maintaining a directory hierarchy, comprising:

a file storage device;

means for allocating a first directory structure within the file storage device, the 

first directory having a pointer to a second directory structure; and

means for allocating a second directory structure within the file storage device, 

15 the second directory structure comprising a plurality of directory entries, each directory 

entry having an identifier of a file or a directory whereby the first directory structures

and the second directory structures form a directory hierarchy.

• · · ·I · ·I β ·

• · · ·• · · ·• · ·

• · a• · a• · · ·

• · · • · · ·• · · ·• · ·• · ·• ·• · ·• · ·• ··* ·

• · · ·β
Kir 

• · ·• · · • · ·

42. The system of claim 41 including means for organizing the second directory

20 structure as a tree structure of directory entries.

43. The system of claim 42 including means for organizing the tree structure as a 

B tree.

25 44. The system of claim 41 including means for designating a directory as a root

directory, and means for storing an identifier of the first directory structure of the root 

directory at a location on the file storage device.

45. The system of claim 41, 42, 43, or 44 wherein the file storage device is a disk

30 device, and including means for designating a band of memory locations as a directory 

band and wherein the means for allocating a second directory structure selects the 

directory band for allocating the second directory structure.
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46. The system of claim 45 wherein the means for designating a directory band 

designates a directory band near a seek center of the disk device.

47. Acompu tsrsest_m _<rrcracking t aeodocoti on ofmcmorolocationo to afile, 

5 comprising:

a memory with a plnra-lity of memory locations;

means for allocating memory locations for a file node, the file node having 

memory locations for storing indicate; s of variable-length runs of logically contiguous 

memory locations allocated to the file;

10 means for allocating a plurality of vaΓirble-lecktg runs of logically contiguous

memory locations to the nileι and

means for setting an indicator in the file note to identify a location and length 

of the run; and

means for storing in the file node identifiers of portions of memory locations, 

15 when the number of runs exceeds the capacity of the file node for storing indicators of

runs, the portions for storing indicators of the runs allocated to the file.

» · · ·• · • ·

• ·« ·• · · e• · ·
• ·• · a

• · ao · · ·

e · a · 
• · · ·

• ·
e• · · ·

• o · ·
• · e

48. The system of claim 47 wherein the means for storing the indicators stores the 

indicators in a B+ tree.

20

49. A computer system for tracking the allocation of memory locations to a file, 

comprising:

a memory with a plurality of memory locations;

means for allocating memory locations for a file node, the file node having 

25 memory locations for storing indicators of variable-length runs of logically contiguous

memory locations allocated to the file;

means for allocating a plurality of variable-length runs of logically contiguous 

memory locations to the file; and

means for setting and indicator in the file node to identify a location and length 

30 of the run; and

means for storing the indicators in a tree structure.

50. The system of claim 47, 48, or 49 including means for increasing the length of 

a last run of the file to indicate an increase in file size.
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51 The system of claim 47, 48, or 49 including means for summing the lengths of 

a plurality of runs of the file to determine the memory location of the logical file 

location when accessing a logical location within the file.

• · · ·• · · • · • ·

• a · • · · ·

• ·• · ·• · 6
ttti • · · ·

5 52. A computer system for organizing files in a hierarchical manner, the hierarchy

of files comprising a plurality of directories and files, comprising:

a storage device having a plurality of logically contiguous sectors, each sector 

having a plurality of logically contiguous locations;

means for allocating a descriptive block portion of the storage device, the

1X descriptive block portion having a file system information portion and a sector 

allocation portion, the file system information portion having an indicator o^ a root 

directory, the sector allocation portion containing information describing the allocation 

of the sectors;

means for allocating a directory portion of the storage device for storing

15 information relating to the directory, the directory portion having a directory node 

portion and a directory block portion, the directory node portion containing information 

describing the directory, the directory block portion containing entries describing each 

directory and file within a directory; and

means for allocating a file portion of the storage device for storing information

2X relating to the fie, the file portion having a file node portion and a data portion, the file 

node portion containing information identifying the file and a plurality of run indicators, 

each run indicator identifying a run of a plurality of logically contiguous locations, the 

data portion comprising a plurality of runs.

25 53. The system of claim 52 including means for allocating the sector allocation

portion as a plurality of bitmaps, one bitmap associated with each band of sectors, each 

bitmap having a bit for each sector within the associated band, the bit indicating 

allocation status of the sector.

• · · ·
» · · ·

3X 54. The system of claim 53 including means for allocating the bitmaps at a tail or 

a head of the associated bands such that bitmaps are adjacent between alternate bands.

55. The system of claim 53 including means for allocating the bitmaps such that 

each bitmap is proximate to the associated band.
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56. The system of claim 53 including means for allocating the bitmaps such that the 

bitmaps for logically contiguous bands are allocated in logically contiguous sectors.

57. The system of claim 52 including means for allocating the file system 

5 information portion to include a super block portion, the super block portion containing

a directory block band pointer, the directory block band pointer pointing to a band of 

sectors in which directory blocks are stored based on a preference.

58. The system of claim 57 including means for allocating the directory block band 

10 near a seek center of the storage device.

59. The system of claim 52 including means for designating a band of sectors as a 

directory band, and means for allocating the directory portion within the directory band.

15 60. The system of claim 59 including means for designating a band of sectors near

seek center of the storage device.

ft ft ft ft ft ft ft

ft ·
ft ft ft «

ft ft» ft ft* ft ft• ••ft

ft···Oft··
ft ftft ft ft • ft ft ■ ·ο ft ftft

61. The system of claim 52 including means for allocating the file system 

information portion to include a spare block portion, the spare block portion containing

20 a hot fix map, the hot fix map identifying a good sector as a replacement for a bad 

sector.

62. The system of claim 61 including means for:

mapping the bad sector to the good sector based on the hot fix map when a read 

25 request is directed to a bad sector, and means for redirecting the read request to the

good sector.

63. The system of claim 52 including means for allocating the file system 

information portion to include a boot block portion, the boot block portion containing

30 a bootstrap program.

64. The system of claim 52 including means for allocating the file system 

information portion to include a super block portion, the super block portion containing 

a bitmap list pointer to a list of bitmap pointers, each bitmap pointer pointing to a
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bitmap that describes the allocation of a band of sectors.

65. The system of claim 52 including means for allocating the file system 

information portion to include a spare block portion, the spare block portion containing

5 a pointer to a free block list of unallocated sectors for use to ensure sufficient 

unallocated sector are available for balancing of a B tree hierarchy of directories.

66. The system of claim 52 including means for storing a pointer to a directory node 

or file node for each entry in the directory block portion.

10

67. The system of claim 52 including means for allocating the plurality of run 

indicators as a B+ tree directory structure.

68. The system of claim 52 including means for allocating the directory block

15 portion as a B tree structure.

69. The system of claim 52 including means for allocating the plurality of urn 

indicators as a tree directory structure.

• · · ·
» · ·
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20 70. The system of claim 52 including means for allocating the directory block

portion as a tree structure.

71. A method in a computer system substantially as hereinbefore described with 

reference to the accompanying drawings.

25

72. A computer system substantially as hereinbefore described with reference to the 

accompanying drawings.

• a o
• aa

30
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ABSTRACT

A method in a computer system of maintaining a directory hierarchy on a file 

storage device, the method comprising the steps of, for each directory, allocating a 

5 directory FNODE, each directory FNODE having a pointer to a directory structure, 

and allocating a directory structure, the directory structure comprising a plurality of 

directory entries, each directory entry having a pointer to a file FNODE or a directory

FNODE.

·· ··• · ·• ·• · · ·• · ·• ·
• · · ·
····

• · · · • ·
• · · • ·• · · ·

• e · 0 
• · · ·• β · ·• · ·• · ·

• ·> ·• · ·• * · ·
• · · ·• ·• · · ·

10 A method in a computer system of storing information that is directed to be

stored on a target sector of a storage device, the method comprising the steps of 

detecting an error associated with the target sector, specifying an alternate sector for 

storing the information, storing the information in the alternate sector, and storing on 

the storage device a mapping from the target sector to the alternate sector whereby

15 when a read is directed to the target sector, the read is redirected to the alternate 

sector.

A method in a computer system for storing substantially static information and 

substantially dynamic information describing a file storage device, the method

20 comprising the steps of storing the substantially static information on a first sector, 

and storing the substantially dynamic information in a second sector whereby the 

second sector is written to independently of the first sector to minimize errors within 

the first sector.

• · ·• · · • · · ·
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