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(57) ABSTRACT 

A method, computer system and apparatus describe hoW a 
data transmission rate of incoming and outgoing data are 
correlated to the siZe of a data storage area of a medium by 
formatting the medium With the data storage area into a 
plurality of sectors according to the data transfer rate of the 
data. The medium is correlated to a data transmission rate of 
data by providing a controller to format the medium into a 
sector siZe according to a packet siZe associated With the 
data transfer rate of the data. The method includes providing 
a controller With a capability of determining a read/Write 
transmission siZe, the read/Write transmission siZe correlated 
to the data transmission rate and the sector siZe. The con 
troller also has the capability of determining a read/Write 
transmission siZe according to the formula: RmmS=(RHD, 
RMQWX . The method includes formatting a hard disk drive, 
Wherein the correlating the siZe of a data storage area on the 
hard disk drive With a data transfer rate includes correlating 
sector siZes of the hard disk drive according to a siZe of data 
packets to be transferred to the hard disk drive. The method 
includes providing an adaptive disk cache, the disk cache 
adaptively organiZing the data into the siZe of the data 
storage area. The adaptive disk cache arranges the data for 
the data storage area such that a plurality of pending data 
requests can be reordered to complete the pending data 
requests efficiently. 
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1394 HARD DISK SECTOR FORMAT SELECTION 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to hard disk drives 
and formatting of hard disk drives, and more particularly, to 
the formatting of hard disk drives to receive data according 
to the packet siZe of an interface. 

[0003] 2. Description of the Related Art 

[0004] Personal computer systems have attained Wide 
spread use. Apersonal computer system, such as a DELL® 
personal computer system, can usually be de?ned as a 
desktop or portable microcomputer that includes a system 
unit having a system processor or central processing unit 
(CPU) With associated memory, a display panel, a keyboard, 
a hard disk storage device or other type of storage media 
such as a ?oppy disk drive or a compact disk read only 
memory (CD ROM) drive. These personal computer sys 
tems are information handling systems Which are designed 
primarily to give independent computing poWer to a single 
user or group of users. 

[0005] Acomputer system user or computer system manu 
facturer must format the hard disk storage device for the 
device to be operable. Generally, formatting a hard disk 
drive involves loW-level formatting, partitioning, and high 
level formatting. LoW-level formatting involves executing a 
program associated With the hard-disk controller card and 
supplying the controller With information concerning the 
hard disk drive. A hard disk drive may contain one or more 
disk platters With each disk platter formatted into tracks and 
sectors. The information transmitted to the controller 
includes the hard disk drive’s number of sectors, and number 
of data bytes per sector. Typically, the number of tracks on 
a disk platter can vary from drive to drive, and the siZe of a 
sector is typically de?ned to hold 512 bytes of data. 

[0006] A hard disk drive normally contains registers for 
receiving commands from the computer processor, and data 
registers for storing data to be retrieved by the processor. 
This interface betWeen the hard disk drive and the processor 
folloWs the type of interface requirements of a given stan 
dard so that the hard disk drive can be attached to other 
computer components that also folloW that standard. For 
eXample, an Advanced Technology Attachment (ATA) inter 
face hard disk drive Will folloW the bus interface require 
ments de?ned in the American National Standards Institute 
(ANSI) ATA standard so that the hard disk drive can be 
attached to an Industry Standard Architecture (ISA) ATA 
bus. 

[0007] When a speci?cation is capable of transmitting a 
variety of data transmission rates, it is desirable to have a 
hard disk drive With the ability to take full advantage of the 
data transmission rates. 

SUMMARY OF THE INVENTION 

[0008] Accordingly, it has been discovered that the data 
transmission rate of incoming and outgoing data can be 
advantageously correlated to the siZe of a data storage area 
of a medium by formatting the medium With the data storage 
area into a plurality of sectors according to the data transfer 
rate of the data. More particularly, a medium can be corre 
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lated to a data transmission rate of data by providing a 
controller to format the medium into a sector siZe according 
to a packet siZe associated With the data transfer rate of the 
data. 

[0009] More speci?cally, an embodiment of the present 
invention relates to a method of transmitting packet data to 
and from the medium according to the sector siZe. The 
method includes formatting the medium such that the sector 
siZe and the packet data siZe are substantially equivalent. 
Additionally, the method includes providing a controller 
With a capability of determining a read/Write transmission 
siZe, the read/Write transmission siZe correlated to the data 
transmission rate and the sector siZe. The controller also has 
the capability of determining a read/Write transmission siZe 
according to the formula: RmmS=(RHD, Rdatgmx. This for 
mula provides that the transmission rate realiZable by the 
hard disk drive is a maXimum function Wherein the trans 
mission rate is the maXimum of the rate of the hard disk 
drive or the data rate. 

[0010] According to another embodiment of the present 
invention, a method includes formatting a hard disk drive, 
Wherein the correlating the siZe of a data storage area on the 
hard disk drive With a data transfer rate includes correlating 
sector siZes of the hard disk drive according to a siZe of data 
packets to be transferred to the hard disk drive. The method 
includes providing information regarding the data storage 
area to a driver for the hard disk drive and providing at least 
one command indicative of information about the hard disk 
drive. Such information includes a siZe to Which the data 
storage area is capable of receiving data. The method also 
includes providing a controller that receives and transmits 
the at least one command and installing an operating system 
capable of operating the driver. 

[0011] Another embodiment of the present invention 
relates to a method of formatting a hard disk drive that 
includes providing an adaptive disk cache, the disk cache 
adaptively organiZing the data into the siZe of the data 
storage area. The adaptive disk cache arranges the data for 
the data storage area such that a plurality of pending data 
requests can be reordered to complete the pending data 
requests ef?ciently. 

[0012] Another embodiment of the present invention 
relates to a computer system that includes a processor, a 
memory coupled to the processor, a bus coupled to both the 
memory and the processor, a medium having a data storage 
area, the medium coupled to the bus, and a controller 
coupled to the bus, the controller capable of correlating the 
siZe of the data storage area on the medium With a data 
transfer rate. The computer system provides that the con 
troller is capable of correlating the siZe of the data storage 
area to the data transfer rate for the data. Accordingly, the 
computer system includes means for determining a data 
storage capacity of the medium, the data storage capacity 
including a sector siZe, and means for formatting the 
medium into a plurality of sectors according to the data 
transfer rate of the data. The controller is capable of corre 
lating the siZe of the data storage area by determining a data 
storage capacity of the medium, the data storage capacity 
including a sector siZe. The controller then formats the 
medium into a sector siZe according to a packet siZe asso 
ciated With the data transfer rate of the data. The computer 
system also includes an adaptive cache With the medium, the 
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adaptive cache storing the data on the medium depending on 
a packet data transfer rate. Accordingly, the controller cor 
relates the siZe of the data storage area and transmits packet 
data to and from the medium according to the sector siZe. In 
one embodiment, the controller transmits packet data at a 
data transmission rate according to: RtmnS=(RHD, RdatQmX . 

[0013] Another embodiment of the present invention 
relates to an apparatus comprising a hard disk drive accord 
ing to the IEEE 1394 Speci?cation With a read and Write 
head Within the hard disk drive; a plurality of hard disk 
platters Within the hard disk drive; an index mark placed on 
at least one of the plurality of hard disk platters; and a 
plurality of sector marks indicating a position of the read and 
Write head, index mark and the plurality of sector marks 
indicating a position of the read and Write head through a 
predetermined method at the start of each revolution. The 
predetermined method includes at least one of: rotational 
positioning sensing, triangular positioning and the 
Pythagorean theorem. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] The present invention may be better understood, 
and its numerous objects, features, and advantages made 
apparent to those skilled in the art by referencing the 
accompanying draWings. 

[0015] FIG. 1 shoWs a block diagram of one embodiment 
of a computer system according to the present invention. 

[0016] FIG. 2 shoWs a top vieW of a hard disk platter in 
accordance With the present invention. 

[0017] FIG. 3 shoWs a flow diagram of a method of 
storing and retrieving data on a storage medium in accor 
dance With the present invention. 

[0018] FIG. 4 shoWs a flow diagram of method for trans 
mitting packet data to sectors of a hard disk drive according 
to the data rate of the packet data. 

[0019] The use of the same reference symbols in different 
draWings indicates similar or identical items. 

DESCRIPTION OF THE PREFERRED 

EMBODIMENT(S) 
[0020] There are a multitude of factors that affect the 
speed of a hard disk, both physical and nonphysical factors, 
including the rotation speed of the disk, the number of 
sectors per track, the physical seek and sWitch time of the 
disk, the rotational latency and access time, the cache 
allocated on the hard disk, the transfer rate for data, the 
organiZation of data on the disk, and the type of interface. 

[0021] Types of interfaces for hard disks include SCSI, 
EIDE and 1394. Data is organiZed on a hard disk into 
cylinders, heads and sectors. Modem hard disks have sector 
siZes that can be changed and no longer have anything to do 
With the physical geometry of the hard drive. The hard disk 
generally calculates a logical block address for accessing 
data on the hard disk. 

[0022] In a SCSI-2 type hard disk drive, the length in 
number of bytes for each logical block is the sector siZe used 
by the drive to format. A typical hard disk contains sectors 
holding 512 bytes of data. The number of sectors multiplied 
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by the number of bytes held in each sector produces that 
amount of data the hard disk can hold. 

[0023] Referring noW to FIG. 1, a computer system 150 is 
shoWn consistent With an embodiment of the present inven 
tion that includes a processor 100, and a memory 110 
coupled to the processor 100 via local bus 120. Processor 
100 includes microprocessor 160, preferably a microproces 
sor such as an Intel Pentiums microprocessor, and may 
include coprocessor 115. 

[0024] Local bus 120 includes conventional data, address 
and control lines conforming to, for example, the peripheral 
connect interface (PCI) architecture. Main system memory 
110 may include dynamic random access memory (DRAM) 
modules coupled to local bus 120 by a memory controller 
130. Main memory 110 stores application programs and data 
for execution by processor 100. 

[0025] Basic Input/Output System (BIOS) softWare 200 is 
stored in nonvolatile memory BIOS ROM 210. BIOS 200 is 
a microcode softWare interface betWeen an operating system 
or application programs and the hardWare of computer 
system 150. The operating system and application programs 
access BIOS 200 rather than directly manipulating I/O ports 
and control Words of the speci?c hardWare. BIOS 200 is 
accessed through an interface of softWare interrupts and 
contains a plurality of entry points corresponding to the 
different interrupts. In operation, BIOS 200 is loaded from 
BIOS ROM 210 to system memory 125 and is executed 
from system memory 125. 

[0026] A bus interface controller or expansion bus con 
troller 135 couples local bus 120 to an expansion bus 140, 
thereby coupling both the memory 110 and processor 100 to 
expansion bus 140. Expansion bus 140 is coupled to I/O 
controller 175 Which is coupled to and controls the operation 
of output media and devices, including hard drive 180, 
?oppy drive 185, keyboard 190 and mouse 195. Addition 
ally, I/O controller 175 operates to control data transfer on 
the expansion bus 140. According to one embodiment of the 
present invention, the I/O controller 175 operates to corre 
late the siZe of a data storage area on a medium With a data 
transfer rate. When the data storage area is hard disk drive 
180, I/O controller 175 determines the data storage capacity 
of the hard disk drive, including the maximum sector siZe of 
the hard disk drive. For example, the I/O controller 175 
performs formatting of the hard disk drive, correlating the 
formatting to the data transfer rate of data received at the I/O 
controller 175. It Will be appreciated that I/O controller 175 
may be capable of correlating the siZe of other types of data 
storage areas other than hard disk drives. 

[0027] Referring noW to FIG. 2, a hard disk platter 200 is 
shoWn. FIG. 2 shoWs only the top vieW of the platter 200. 
Typically, both the top of the platter 200 and the bottom of 
the platter 200 are formatted to receive data. Referring to the 
top platter, 200 shoWs a plurality of sector numbers, 1-14 
and an INDEX MARK. The hard disk platter 200 revolves 
in the hard disk drive and a hard disk drive Read/Write Head 
(not shoWn) reads and Writes data to and from the hard disk 
platter 200. The INDEX MARK, also knoWn as “pulse” 
mark is used to indicate the starting point for each revolution 
of the hard disk. The individual numbers, shoWn in FIG. 2 
as numbers 1 through 14, are sector numbers, also knoWn as 
“sector pulses”. Using the INDEX MARK shoWn at the top 
of the hard disk platter 200, and the sector marks indicating 
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a ?ner position, the exact position of the hard disk drive 
read/Write head can be determined by using triangular 
positioning and the Pythagorean theorem at the start of each 
revolution. Another method of determining the exact posi 
tion of the hard disk drive is through rotational positioning 
sensing. 

[0028] According to one embodiment of the present inven 
tion, the information concerning the exact position of the 
hard disk drive read/Write head, alloWs reordering of the 
reading and Writing of sectors that are queued up, either in 
the hard disk drive cache or from an operating system queue. 
Accordingly, pending requests can be advantageously reor 
dered to complete all pending tasks ef?ciently. 

[0029] The standard Original Equipment Manufacturer 
(OEM) model provides that hard disk drives contain sectors 
siZed to hold 512 bytes of data. HoWever, certain hard disk 
drives, for example, the Barracuda 18LP Family of hard disk 
drives by SeagateTM alloW users having the necessary equip 
ment to modify the data block siZe and sector siZe by issuing 
a format command to obtain different formatted capacities. 
For example, the Barracuda 18LP Family alloWs users to 
select sector siZes from 512 to 4,096 bytes per sector in 
multiples of 2 bytes per sector. 

[0030] The Barracuda family of hard disk drives supports 
the small computer system interface (SCSI) as described in 
the ANSI interface speci?cations. This type of drive is a high 
performance hard disk drive capable of data transmission 
rates of, for example, 3200 MBits/sec. Under SCSI speci 
?cation, formatting a hard disk drive folloWs the particular 
SCSI protocol for direct access devices. SCSI-2 protocol, for 
example, provides for a MODE SENSE operation and a 
MODE PAGE Wherein the sector siZe of the hard disk drive 
is determined. Typically, default values for sector siZe are 
hard coded in the ?rmWare of the hard disk drive and stored 
in ?ash erasable programmable read only memory 
(EPROM) nonvolatile memory on the drive. Certain values 
in nonvolatile memory can be changed by a MODE 
SELECT command, Wherein certain values concerning the 
sector siZe can be changed by changing a bit mask stored in 
the nonvolatile memory. These values can generally be 
changed by doWnloading neW ?rmWare into the ?ash 
EPROM. 

[0031] The 1394 Speci?cation, the so-called “FireWireTM” 
Speci?cation, is capable of data transmission rates of, for 
example 3200 Mbits/sec and sends information in the form 
of packets of data. Despite the fast data transmission rates, 
computer users lose the advantage of transmitting data at 
high speed due to several problems. 

[0032] One problem is that packet siZes above 200 Mbit/ 
sec must broken doWn into 512 byte sectors When accessing 
a typical hard disk drive designed for the 1394 interface. 
Typical 1394 hard disk drives operate through a Peripheral 
Component Interconnect (PCI) bus to IEEE 1394 Adapter. 
Such hard disk drives include intelligent drive electronics 
(IDE) hard disk drives, Which include AT attachment (ATA) 
hard disk drives. Technological advances have greatly 
increased the transfer rate that is possible across bus systems 
using an IDE or Enhanced IDE interface. 

[0033] Another problem associated With the 1394 speci 
?cation is commonly described as “command overhead”. 
Command overhead refers to the amount of overhead asso 
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ciated With each packet of data transmitted. For example, an 
asynchronous transfer interface Will demand transaction 
layer services betWeen a bus manager, transaction layer 
services betWeen an isochronous resource manager and the 
transaction layer, link layer services betWeen the node 
controller and the link layer, and, ?nally, physical layer 
services betWeen the node controller and the physical layer. 
Each service requirement adds command overhead to the 
data transmission packet. As the amount of data transmitted 
increases, so too does the amount of command overhead. 
This is unlike the data transmission for a typical IDE drive, 
Wherein the amount of overhead not related to the amount of 
data transmitted. For example, a transfer of one sector and 
a transfer of 256 sectors both require 6 bytes of command 
overhead, i.e., the same overhead regardless of the number 
of sectors. 

[0034] To use IEEE 1394 data transmission rates, embodi 
ments of the present invention relate to formatting a 
medium, and more particularly, formatting the data storage 
area of a medium according to the data transfer rate of the 
data stored or retrieved from the medium. More particularly, 
an embodiment of the present invention describes formatting 
a hard disk drive into sectors according to the data transfer 
rate of the data. Referring noW to FIG. 3, a method of 
formatting a medium is described. At step 310, the siZe of 
the data storage area is correlated to the data storage capacity 
of the medium. The data storage capacity of a hard disk 
drive, for example, includes a sector siZe. At step 320, the 
method provides for determining the data transfer rate. Step 
330 of the method describes formatting the medium into a 
plurality of sectors according to the data transfer rate of the 
data. According to one embodiment of the invention, cor 
relating the siZe of the data storage area includes determin 
ing the maximum sector siZe of a hard disk drive and 
providing a controller, Wherein the controller performs the 
formatting of the hard disk drive according to a packet siZe 
associated With the data transfer rate of the data. Referring 
to FIG. 1 and FIG. 3 in combination, one of ordinary skill 
in the art Will appreciate that I/O controller 175 could 
perform the formatting function of step 330, or, in the 
alternative, a controller Within hard drive 180 could perform 
the formatting function of step 330. In one embodiment, I/O 
controller 175 or the controller Within hard drive 180 has the 
capability of determining a read/Write transmission siZe, the 
read/Write transmission siZe correlated to the data transmis 
sion rate and the sector siZe. According to another embodi 
ment of the invention, instead of the controller performing 
the formatting of the hard disk drive, the hard disk drive 
itself performs the formatting of the hard disk drive using 
internal components. Finally, at step 240, the data is trans 
mitted to or from the medium at the maximum data trans 
mittal rate alloWable. This rate may be determined according 
to the formula: RmmS=(RHD, RdatQmaX. 

[0035] According to one embodiment, step 330 includes 
providing an adaptive cache Within either the hard drive 
itself or Within I/O controller 175. The adaptive cache stores 
the data on the hard drive 180 according to the data transfer 
rate. For example, With reference to the IEEE 1394 speci 
?cation, storing the data on the drive correlates to the packet 
data transfer rate by transmitting packet data to and from the 
hard disk drive according to the sector siZe of the hard disk 
drive that Was previously formatted according to the maxi 
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mum transfer rate that the hard disk drive could handle. 
Ideally, the sector siZe and the packet data siZe are substan 
tially equivalent. 

[0036] According to another embodiment of the present 
invention, step 310 of method includes providing informa 
tion regarding the data storage area to a driver for the 
medium, the providing of information including providing at 
least one command indicative of information including a 
siZe to Which the data storage area is capable of receiving 
data. According to this embodiment, a controller receives 
and transmits at least one format command and installs an 
operating system capable of operating the driver. This 
embodiment further includes providing an adaptive disk 
cache, the disk cache adaptively organiZing the data into a 
predetermined siZe for the data storage area. 

[0037] Referring noW to FIG. 4, a more speci?c method 
of providing information regarding the medium and format 
ting the medium is described. In this embodiment, a method 
is described that applies techniques described in a SCSI 
protocol to IEEE 1394 hard disk drives and applicable IEEE 
1394 hard disk controllers. More particularly, the commands 
described in the Serial Bus Protocol 2 (SBP-2) as speci?ed 
by IEEE Standard 1394-1995 fail to provide a protocol 
enabling an IEEE 1394 hard disk drive to take advantage of 
the high data transmission rates possible under the IEEE 
1394 Speci?cation. The method herein described applies 
speci?c commands and modi?cations of the ANSI SCSI, 
SCSI-2 and SCSI-3 (Fast-20 and Fast-40) interface speci? 
cations to the protocol of the IEEE 1394 Speci?cation. The 
combination of the SBP-2 and ANSI SCSI produces a 
modi?ed IEEE 1394 Speci?cation by providing a modi?ed 
asynchronous transport layer that takes advantage of the 
high data transmission rates under IEEE 1394. 

[0038] According to the IEEE 1394 Speci?cation, asyn 
chronous transactions folloW a protocol including a physical 
layer, a link layer, a transaction layer and an application 
layer. Incorporating the packetiZing commands of the SCSI 
and SBP-2 speci?cation into the IEEE 1394 Speci?cation 
requires modifying the IEEE 1394 Speci?cation. More 
speci?cally, an appropriate change to the IEEE 1394 Speci 
?cation governing asynchronous transactions includes 
modifying the transaction layer to include eXtra transaction 
layer services covering packetiZation of data requests, 
Wherein the requests include commands to format the hard 
disk according to the data transmission rate. The transaction 
layer of the IEEE 1394 Speci?cation includes softWare calls 
to loW level routines that insulate a computer user or 
programmer from a programming interface associated With 
the link layer. Additionally, the transaction layer provides a 
veri?cation procedure for packet delivery and initiates 
acknoWledgment of packets. Additionally, because asyn 
chronous packets must be constructed at the link layer, one 
embodiment of the present invention includes modi?cations 
to the IEEE 1394 link layer to account for the neW trans 
action type and different packet contents. 

[0039] Referring noW to step 410, the hard disk drive or 
controller identi?ed at step 400 receives an inquiry request 
ing that the hard disk drive or controller provide information 
regarding the data storage area and provide the information 
to a driver. A command from the SCSI-2 speci?cation, i.e., 
the MODE SENSE command described above, accom 
plishes this task by reading the MODE PAGE ?rmWare of 
the hard disk drive. The MODE PAGE of the hard disk drive 
provides a separate con?guration page stored in the 
EPROM. The SCSI-2 MODE SENSE command provides 
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drive speci?cs to the driver and alloWs a user to ?rst ?nd out 
the maXimum siZe to Which the sectors may be set. The 
SCSI-2 MODE SELECT command alloWs a user to change 
the values in the EPROM according to the sector siZe 
desired. Prior to sending either the MODE SENSE or the 
MODE SELECT commands, the commands must be pack 
etiZed according to the IEEE 1394 Speci?cation and doWn 
loaded as neW ?rmWare, e.g. bit masks, into the ?ash 
EPROM. 

[0040] Step 420 provides for packetiZing the primary 
commands using the Serial Bus Protocol, such as SBP-2 
protocol, and the IEEE 1394 Speci?cation. More speci? 
cally, step 420 combines the techniques described in SBP-2 
With the capabilities of the link layer controller responsible 
for construction 1394 packets required to transmit data over 
the 1394 serial bus. For eXample, the link layer controller 
constructs packets to be transferred to the physical layer 
controller via an interface. HoWever, prior to transfer, the 
data Will include the SCSI-type commands described above. 
Accordingly, changes to the data necessitates a neW type of 
data structure. One type of data structure capable for transfer 
under this modi?ed system includes the operation request 
block (ORB) structure described in the SBP-2 protocol. 
Under the SBP-2 protocol there are several different formats 
for ORBs Whose uses include acquiring or releasing target 
resources, managing task sets and transport commands, such 
as command block requests. ORBs also provide, for the 
transfer commands, the address of a data buffer for the 
command. Applying the ORB structure to the present inven 
tion, the ORB is capable of providing a transport command 
to an IEEE 1394 hard disk drive With the address of a data 
buffer or hard disk drive cache. 

[0041] Step 440 describes the step of permanently setting 
the sector siZe of the hard disk drive to the maXimum data 
transfer rate by changing the parameters of the bit mask. 
More speci?cally, step 440 requires changing the EPROM 
associated With the hard disk drive by installing neW ?rm 
Ware. This requires changing the MODE SELECT param 
eters. The SCSI-2 interface, for eXample, provides for a 
Mode Select Parameter List that includes a bit mask for 
providing the block length of a hard disk drive sector. Bytes 
5, 6 and 7 are dedicated to providing a block length. When 
each bit is enabled, the siZe of the sector is 4096 bytes/sector. 
Under one embodiment of the present invention, byte 4 of 
the Mode Select Parameter list is also enabled to alloW for 
a larger sector siZe of 16384 bytes When the 1394 packet siZe 
is 16384 bytes. 
[0042] The table beloW illustrates the different sector siZes 
to Which the hard disk drive could be formatted according to 
the data transfer rate: 

1394 Bit Rate 1394 Packet Size and Sector Size 

100 M bits/sec 512 bytes 
200 M bits/sec 1024 bytes 
400 M bits/sec 2048 bytes 
800 M bits/sec 4096 bytes 

1600 M bits/sec 8192 bytes 
3200 M bits/sec 16384 bytes 

[0043] After setting the sector siZe of the hard disk drive 
to the data transmission rate, step 440 provides for trans 
mitting packet data to or from the hard disk drive. 

[0044] According to one embodiment of the present inven 
tion, step 440 includes providing an adaptive hard disk drive 
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cache that is capable of arranging the reading and or Writing 
of the sectors that are queued such that the pending requests 
can be reordered to complete all pending tasks ef?ciently. 
This embodiment alloWs a hard disk drive formatted for a 
loWer number of bytes, for eXample 512 bytes, to rearrange 
queued sectors so that a request at a higher data transmission 
rate, for example, a rate of 200 M bits/sec Will receive data 
in packet siZes of 1024 bytes. Thus, the hard disk drive, 
although formatted at a loWer sector siZe, appears to the 
controller as a hard disk drive formatted With a higher sector 
siZe, i.e., a virtual hard disk sector siZe. 

[0045] Although particular embodiments of the present 
invention have been shoWn and described, it Will be obvious 
to those skilled in the art that, based upon the teachings 
herein, changes and modi?cations may be made Without 
departing from the embodiments of this invention and its 
broader aspects. Therefore, the appended claims are to 
encompass Within their scope all such changes and modi? 
cations as are Within the true spirit and scope of this 
invention. Furthermore, it is to be understood that the 
invention is solely de?ned by the appended claims. It Will be 
understood by those Within the art that if a speci?c number 
of an introduced claim element is intended, such an intent 
Will be explicitly recited in the claim and, in the absence of 
such recitation, no such limitation is present. For a non 
limiting eXample, as an aid to understanding, the folloWing 
appended claims may contain usage of the introductory 
phrases “at least one” and “one or more” to introduce claim 
elements. HoWever, the use of such phrases should not be 
construed to imply that the introduction of a claim element 
by the inde?nite articles “a” or “an” limits any particular 
claim containing such introduced claim element to inven 
tions containing only one such element, even When same 
claim includes the introductory phrases “one or more” or “at 
least one” and inde?nite articles such as “a” or “an”; the 
same holds true for the use of de?nite articles used to 
introduce claim elements. 

What is claimed is: 
1. A method of formatting a medium capable of data 

storage of data, the method comprising: 

correlating a siZe of a data storage area on the medium 
With a data transfer rate. 

2. The method of claim 1, Wherein the correlating the siZe 
of the data storage area includes: 

determining a data storage capacity of the medium, the 
data storage capacity including a sector siZe; and 

formatting the medium into a plurality of sectors accord 
ing to the data transfer rate of the data. 

3. The method of claim 1, Wherein the correlating the siZe 
of the data storage area includes: 

determining a data storage capacity of the medium, the 
data storage capacity including a sector siZe; and 

providing a controller to format the medium into a plu 
rality of sectors, each of the plurality of sectors having 
a sector siZe according to a packet siZe associated With 
the data transfer rate of the data. 

4. The method of claim 1, Wherein the correlating the siZe 
of the data storage area includes: 

May 30, 2002 

providing an adaptive cache, the adaptive cache storing 
the data on the medium depending on a packet data 
transfer rate. 

5. The method of claim 4, Wherein the adaptive cache 
arranges the reading and Writing of a plurality of sectors to 
provide a virtual hard disk sector siZe, the virtual hard disk 
sector siZe correlated to the packet data transfer rate. 

6. The method of claim 3, Wherein the correlating the siZe 
of the data storage area includes: 

transmitting packet data to the medium according to the 
sector siZe; and 

transmitting packet data from the medium according to 
the sector siZe. 

7. The method of claim 3, Wherein the sector siZe and the 
packet data siZe are substantially equivalent. 

8. The method of claim 3, further includes: 

providing the controller With a capability of determining 
a read/Write transmission siZe, the read/Write transmis 
sion siZe correlated to the data transmission rate and the 
sector siZe. 

9. The method of claim 8 Wherein providing the controller 
With the capability of determining a read/Write transmission 
siZe further includes: 

providing for a data transmission rate according to R 

(RHD> Rdata)rnax' 
10. The method of claim 1, Wherein the medium is a hard 

disk drive. 
11. The method of claim 1, Wherein the correlating the 

siZe of the data storage area on the medium With the data 
transfer rate includes correlating a siZe of at least one sector 
of a hard disk drive according to a siZe of at least one data 
packet to be transferred to the hard disk drive. 

12. The method of claim 1, further comprising: 

trans 

providing information regarding the data storage area to a 
driver for the medium, the providing of information 
including: 
providing at least one format command indicative of 

information including a siZe to Which the data stor 
age area is capable of receiving data; 

providing a controller that receives and transmits the at 
least one format command; and 

installing an operating system capable of operating the 
driver. 

13. The method of claim 1, further comprising: 

providing an adaptive disk cache, the disk cache adap 
tively organiZing the data into the siZe of the data 
storage area. 

14. The method of claim 13 Wherein the disk cache 
arranges the data for the data storage area such that a 
plurality of pending data requests can be reordered to 
complete the pending data requests. 

15. The method of claim 14 Wherein the data storage area 
includes read and Write sectors of a hard disk drive. 

16. The method of claim 13 Wherein the data is received 
as packets de?ned under a protocol, the protocol selected 
from a group including an IEEE 1394 Serial Bus Standard. 

17. A computer system comprising: 

a processor; 

a memory coupled to the processor; 
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a bus coupled to both the memory and the processor; 

a medium having a data storage area, the medium coupled 
to the bus; and 

a controller coupled to the bus, the controller capable of 
correlating a siZe of the data storage area on the 
medium With a data transfer rate. 

18. The computer system of claim 17, Wherein the con 
troller capable of correlating the siZe of the data storage area 
includes: 

means for determining a data storage capacity of the 
medium, the data storage capacity including a sector 
siZe; and 

means for formatting the medium into a plurality of 
sectors according to the data transfer rate of the data. 

19. The computer system of claim 17, Wherein the con 
troller capable of correlating the siZe of the data storage area 
determines a data storage capacity of the medium, the data 
storage capacity including a sector siZe, and Wherein the 
controller capable of correlating the siZe of the data storage 
area formats the medium into a plurality of sectors, each of 
the plurality of sectors having a sector siZe according to a 
packet siZe associated With the data transfer rate of the data. 

20. The computer system of claim 17, Wherein the 
medium provides an adaptive cache, the adaptive cache 
storing the data on the medium depending on a packet data 
transfer rate. 

21. The computer system of claim 20, Wherein the adap 
tive cache arranges the reading and Writing of a plurality of 
sectors to provide a virtual hard disk sector siZe. 

22. The computer system of claim 20, Wherein the adap 
tive cache arranges the data for the data storage area such 
that a plurality of pending data requests can be reordered to 
complete the pending data requests. 
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23. The computer system of claim 17, Wherein: 

the controller correlating the siZe of the data storage area 
transmits packet data to and from the medium accord 
ing to the sector siZe. 

24. The computer system of claim 23 Wherein: 

the controller transmits packet data at a data transmission 
rate according to: RmmS=(RHD, RdatQmX. 

25. The computer system of claim 17, Wherein the 
medium is a hard disk drive. 

26. The computer system of claim 17, Wherein the con 
troller is in a hard disk drive. 

27. An apparatus comprising: 

a hard disk drive according to the IEEE 1394 Speci?ca 
tion; 

a read and Write head Within the hard disk drive; 

a plurality of hard disk platters Within the hard disk drive; 

an indeX mark placed on at least one of the plurality of 
hard disk platters; 

a plurality of sector marks indicating a position of the read 
and Write head, indeX mark and the plurality of sector 
marks indicating a position of the read and Write head 
through a predetermined method at the start of each 
revolution. 

28. The apparatus of claim 27, Wherein the predetermined 
method includes at least one of: rotational positioning sens 
ing, triangular positioning and the Pythagorean theorem. 

29. The apparatus of claim 27, Wherein the hard disk drive 
is formatted to correlate a siZe of a data storage area on the 
hard disk drive With a data transfer rate. 


