
(19) United States 
US 2008O172665A1 

(12) Patent Application Publication (10) Pub. No.: US 2008/0172665 A1 
McIlroy (43) Pub. Date: Jul. 17, 2008 

(54) SYNC-TIME READ ONLY MEMORY IMAGE 
BNDING FOR LIMITED RESOURCE 
DEVICES 

(75) Inventor: Guy McIlroy, Sunnyvale, CA (US) 

Correspondence Address: 
BERRY & ASSOCATES P.C. 
92.55 SUNSET BOULEVARD, SUITE 810 
LOS ANGELES, CA 90069 

(73) Assignee: PALMSOURCE, INC., Sunnyvale, 
CA (US) 

(21) Appl. No.: 12/055,328 

(22) Filed: Mar. 26, 2008 

Related U.S. Application Data 

(63) Continuation of application No. 1 1/258,599, filed on 
Oct. 25, 2005, now Pat. No. 7,373,398, which is a 
continuation of application No. 09/572.563, filed on 
May 16, 2000, now Pat. No. 6,959,330. 

1000 

RECEIVE APPLICATION AT HOST DEVICE 

GENERATE A SUBSE OF THE HOST 

Publication Classification 

(51) Int. Cl. 
G06F 15/177 (2006.01) 

(52) U.S. Cl. ........................................................ 717/177 

(57) ABSTRACT 

A method and system for installing an application or a set of 
applications on a client device, such as a portable (or palmtop) 
computer system. The application(s) to be installed are iden 
tified. The host device has stored therein an operating system 
comprising a plurality of Software routines. A Subset of the 
operating system is generated. In one embodiment, the Subset 
comprises those software routines needed to Support the 
applications installed on the client device. In another embodi 
ment, the Subset comprises those Software routines that, in 
combination with Software routines used by the operating 
system on the client device, Supports the applications 
installed on the client device. The application(s) and the sub 
set are installed on the client computer system. Thus, the 
operating system of the client computer system contains only 
those Software routines needed to Support the installed appli 
cations, thereby efficiently using memory resources in the 
client computer system. 
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SYNC-TIME READ ONLY MEMORY MAGE 
BINDING FOR LIMITED RESOURCE 

DEVICES 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation application of 
application Ser. No. 1 1/258,599, entitled “Sync-Time Read 
Only Memory Image Binding for Limited Resource 
Devices, filed Oct. 25, 2005, now allowed, which is a con 
tinuation application of application Ser. No. 09/572.563, 
entitled “Sync-Time Read Only Memory Image Binding For 
Limited Resource Devices.” filed May 16, 2000, now U.S. 
Pat. No. 6,959,330, and assigned to the assignee of the present 
application. The subject matter in the above-identified co 
pending and commonly owned applications are incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to the field of data 
processing systems. Specifically, the present invention relates 
to a method and system for installing an application in a 
portable computer system. 
0004 2. Related Art 
0005. As the components required to build a computer 
system have reduced in size, new categories of computer 
systems have emerged. One of the more recent categories of 
computer systems is the "palmtop' computer system, or per 
Sonal digital assistant (PDA). A palmtop computer system is 
a computer that is Small enough to be held in the hand of a user 
and is thus "palm-sized. As a result, palmtops are readily 
carried about in a briefcase or purse, and some palmtops are 
compact enough to fit into a person's pocket. By virtue of their 
size, palmtop computer systems are also lightweight and so 
are exceptionally portable and convenient. 
0006. The portability and convenience of palmtops has 
made it increasingly desirable to increase the number and 
types of applications that can be run on them. It is advanta 
geous to expand the capabilities of a palmtop so that it can 
provide many of the same, if not the same, services provided 
by a desktop or laptop computer system, particularly with 
regard to access to the World WideWeb as well as the ability 
to communicate with other palmtops and personal computers. 
As such, information currently available via the Internet over 
personal computers, such as on-line access to news and finan 
cial information, can also be provided via a palmtop. In addi 
tion, a palmtop can be used for electronic mail ("e-mail') and 
multi-player gaming, and features such as Voice recognition 
can also be added. 
0007. It has proven convenient to exchange data and infor 
mation between a computer system and a palmtop computer 
using a communication interface, such as a serial or parallel 
input port. Many palmtop computers also include an infrared 
communication port for transmitting data overa wireless link 
("beaming'). Thus, mechanisms exist for transferring appli 
cations and other information from a computer system to a 
palmtop, or from one palmtop to another. Moreover, the 
palmtop can be linked to traditional desktop applications such 
as word processing and spreadsheet programs. 
0008. However, with portability and convenience comes a 
tradeoff in processing power and memory space. The process 
ing problem can be addressed using processors that are 
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Smaller and faster than preceding generations, and innovative 
techniques may also be available to store data and informa 
tion more densely in Smaller places. Still, for a given density 
of memory space, it is generally necessary to increase the 
physical size of the memory in order to increase the memory 
capacity. This is problematic given the preference for ever 
Smaller palmtops or for palmtops that provide further capa 
bilities without an increase in size and weight. Accordingly, 
when compared to a desktop computer system, a palmtop 
may be limited with regard to the amount of information it can 
hold, and hence with regard to the number and types of 
applications that can be used. 
0009. This problem can be aggravated by the size of the 
operating system needed to Support the various applications 
loaded on the palmtop. As the number and, in particular, the 
variety of applications increases, the operating system needed 
to run those applications increases in complexity and corre 
spondingly in size, further exacerbating the memory issue. 
0010. The traditional model for generic, limited resource 
devices such as palmtops is that a memory image is built and 
installed on the device. The memory image provides a certain 
set of abstract operating system services for the applications 
on the device. However, as the application set expands and 
becomes more diverse, the need for the operating system to 
grow in size and abstraction becomes more problematic in 
relation to the resources available in the device. 
0011. In addition, many applications today utilize the 
well-known Component Object Model (COM) software 
architecture as well as other well-known architectures such as 
Common Object Request Broker Architecture (CORBA), 
Distributed COM (DCOM), and Distributed Computing 
Environment (DCE). COM is based on software objects or 
modules that are well encapsulated and accessed through 
interfaces provided by services such as Object Linking and 
Embedding (OLE) and ActiveX. COM objects can interop 
erate with other COM components through their interfaces. In 
this way, COM allows applications to be built from different 
components. 
0012. Thus, with a COM-based architecture, the operating 
system provides services Supporting the execution of an 
application, in essence building the application by defining 
and implementing interfaces and modules between its various 
COM components when the application is called. Accord 
ingly, with COM applications, further complexity is added to 
the operating system, requiring more coding and hence more 
memory. 
0013. In summary, in order to keep up with consumer 
demands, it is desirable to expand the capabilities of palmtops 
and increase the number and type of applications they can 
execute, as well as the amount of information they can hold. 
However, this can put a strain on the memory resources of the 
palmtop. Furthermore, the number and variety of applications 
can increase the complexity and size of the operating system 
needed, also straining available memory resources. In addi 
tion, software architectures such as COM can increase the 
size and complexity of the operating system, further adding to 
the load on available memory. On the other hand, any increase 
in memory size is constrained by the desire to keep palmtops 
Small and light. 

SUMMARY OF THE INVENTION 

0014. Accordingly, what is needed is a system or method 
allowing applications to be stored and executed on a portable 
computer system (e.g., a palmtop) while efficiently utilizing 
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the memory resources available on Such a device. The present 
invention provides this advantage and others not specifically 
mentioned above but described in the sections to follow. 
0015. A method and system are described for installing an 
application or set of applications on a client device, such as a 
portable (or palmtop) computer system. In the present 
embodiment, the application(s) to be installed on the client 
device are identified. A host device generates an operating 
system for the client device that contains essentially only 
those software routines needed to Support the applications (a 
“subset of software routines). Only the application(s) and 
the subset of software routines needed to support the appli 
cation(s) are downloaded onto the client computer system. 
Thus, the operating system of the client computer system 
contains only those Software routines needed to Support the 
application(s), thereby saving memory space in the client 
computer system. 
0016. In one embodiment, the subset comprises a com 
plete set of software routines that are required to use the 
application(s) on the client device. In this embodiment, the 
application(s) and the Subset are installed on the client device. 
0017. In another embodiment, the subset comprises only 
those software routines that, in combination with software 
routines already on the client device and used by the client 
operating system, allow the application(s) to be used on the 
client device. In this embodiment, the application(s) and only 
the incremental changes to the client operating system needed 
to Support the application(s) are installed on the client device, 
and the client operating system is modified accordingly. 
0018. In the present embodiment, the application(s) and 
the subset of software routines are downloaded onto the client 
computer system at “sync time' (the time at which the client 
and host computer systems synchronize with each other to 
share information Such as applications and databases). 
0019. In another embodiment, a user identifies via a 
graphical user interface the applications that are to be 
installed on the client device. 
0020. The present invention thus provides a method and 
system thereof in which a memory image is built at Sync time 
and loaded onto the client device. Such that the memory image 
includes only the specific code and resources required to 
Support the client device and the application(s) installed on 
the client device. In one embodiment, the present invention 
includes the concept of synchronizing the presently installed 
operating system and installing a new application or set of 
applications with only the changes ("deltas’) in the operating 
system required by the application(s). The present invention 
removes the need to install code or resources not required by 
the specific type of client device or the application(s) installed 
thereon, thereby efficiently using memory resources on the 
client device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0021 FIG. 1A is a block diagram of an exemplary network 
environment including a palmtop computer system in accor 
dance with one embodiment of the present invention. 
0022 FIG. 1B is a block diagram of a palmtop computer 
system connected to other computer systems and the Internet 
via a cradle device in accordance with one embodiment of the 
present invention. 
0023 FIG. 2 is a top side perspective view of a palmtop 
computer system in accordance with one embodiment of the 
present invention. 
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(0024 FIG. 3 is a bottom side perspective view of the 
palmtop computer system of FIG. 2. 
0025 FIG. 4 is an exploded view of the components of the 
palmtop computer system of FIG. 2. 
0026 FIG. 5 is a block diagram of one embodiment of a 
portable computer system in accordance with the present 
invention. 
(0027 FIG. 6 is a perspective view of the cradle device for 
connecting the palmtop computer system to other systems via 
a communication interface in accordance with one embodi 
ment of the present invention. 
0028 FIG. 7 is a block diagram of one embodiment of a 
desktop or laptop computer system in accordance with the 
present invention. 
0029 FIG. 8 is a block diagram of a one embodiment of a 
system for allowing a palmtop computer system and another 
computer system to share information in accordance with the 
present invention. 
0030 FIG. 9A is a block diagram showing a software 
platform used on a portable computer system in accordance 
with one embodiment of the present invention. 
0031 FIG.9B is a block diagram illustrating the installa 
tion of an application onto a palmtop computer system in 
accordance with one embodiment of the present invention. 
0032 FIG. 10A is a flowchart of the steps in a process for 
installing an application on a palmtop computer system in 
accordance with one embodiment of the present invention. 
0033 FIG. 1CB is a flowchart of one embodiment of the 
steps in a process in which a user selects a set of applications 
to be installed on a palmtop computer system in accordance 
with the present invention. 
0034 FIG. 11 illustrates a memory map of the memory of 
a palmtop computer system showing an application bound to 
a section of code in accordance with one embodiment of the 
present invention. 
0035 FIG. 12 is a flowchart of the steps in a process for 
binding an application to a memory address in accordance 
with one embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

0036. In the following detailed description of the present 
invention, numerous specific details are set forth in order to 
provide a thorough understanding of the present invention. 
However, it will be recognized by one skilled in the art that the 
present invention may be practiced without these specific 
details or with equivalents thereof. In other instances, well 
known methods, procedures, components, and circuits have 
not been described in detail as not to unnecessarily obscure 
aspects of the present invention. 

Notation and Nomenclature 

0037. Some portions of the detailed descriptions, which 
follow, are presented in terms of procedures, steps, logic 
blocks, processing, and other symbolic representations of 
operations on data bits that can be performed on computer 
memory. These descriptions and representations are the 
means used by those skilled in the data processing arts to most 
effectively convey the substance of their work to others 
skilled in the art. A procedure, computer executed step, logic 
block, process, etc., is here, and generally, conceived to be a 
self-consistent sequence of steps or instructions leading to a 
desired result. The steps are those requiring physical manipu 
lations of physical quantities. Usually, though not necessarily, 
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these quantities take the form of electrical or magnetic signals 
capable of being stored, transferred, combined, compared, 
and otherwise manipulated in a computer system. It has 
proven convenient at times, principally for reasons of com 
mon usage, to refer to these signals as bits, values, elements, 
symbols, characters, terms, numbers, or the like. 
0038. It should be borne in mind, however, that all of these 
and similar terms are to be associated with the appropriate 
physical quantities and are merely convenient labels applied 
to these quantities. Unless specifically stated otherwise as 
apparent from the following discussions, it is appreciated that 
throughout the present invention, discussions utilizing terms 
such as “identifying or “generating or “installing” or 
“receiving or “transferring or “inserting”or “modifying or 
“building”or “storing or “determining or “replacing or the 
like, refer to the action and processes of a computer system 
(e.g., processes 1000, 11 00 and 1200 of FIGS. 1 OA, 1 OB 
and 12, respectively), or similar electronic computing device, 
that manipulates and transforms data represented as physical 
(electronic) quantities within the computer system's registers 
and memories into other data similarly represented as physi 
cal quantities within the computer system memories or reg 
isters or other such information storage, transmission or dis 
play devices. 

Exemplary Palmtop Platform 
0039 FIG. 1A is a block diagram of an exemplary network 
environment 50 including a portable computer system 100 in 
accordance with one embodiment of the present invention. 
Portable computer system 100 is also known as a palmtop or 
palm-sized computer system. In one embodiment, portable 
computer system 100 bas the ability to transmit and receive 
data and information over a wireless communication inter 
face (e.g., a radio interface). 
0040. In the present embodiment, base station 32 is both a 
transmitter and receiver base station, which can be imple 
mented by coupling it into an existing public telephone net 
work34. Implemented in this manner, base station 32 enables 
portable computer system 100 to communicate with a proxy 
server computer system 36, which is coupled by wire to the 
existing public telephone network 34. Furthermore, proxy 
server computer system 36 is coupled to the internet 52. 
thereby enabling portable computer system 100 to commu 
nicate with the Internet 52. When communicating with a Web 
site over internet 52, protocols such as CTP (Compact Trans 
port Protocol) and CML (Compact Markup Language) can be 
used by portable computer system 100 in the present embodi 
ment. 

0041. It should be appreciated that within the present 
embodiment, one of the functions of proxy sewer 36 is to 
perform operations over the Internet 52 on behalf of portable 
computer system 100. For example, proxy server 36 has a 
particular Internet address and acts as a proxy device for 
portable computer system 100 over the Internet 52. 
0042. It should be further appreciated that other embodi 
ments of a communications network, planned or envisioned, 
may be utilized in accordance with the present invention. For 
example, a wireless connection may be made from portable 
computer system 100 directly to the Internet 52. 
0043. The data and information which are communicated 
between base station 32 and portable computer system 100 
are the same type of information and data that can conven 
tionally be transferred and received over a public telephone 
wire network system. However, a wireless communication 
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interface is utilized to communicate data and information 
between portable computer system 100 and base station32. It 
should be appreciated that one embodiment of a wireless 
communication system in accordance with the present inven 
tion is the Mobitex wireless communication system. 
0044 FIG. 1B illustrates another embodiment of a system 
51 that can be used in conjunction with various embodiments 
of the present invention. System 51 comprises a host com 
puter system 56 which can either be a desktop unit as shown, 
or, alternatively, can be a laptop system 58. Optionally, one or 
more host computer systems can becaused within System 51. 
Host computer systems 58 and 56 are shown connected to a 
communication bus 54, which in one embodiment can be a 
serial communication bus, but could be of any of a number of 
well known designs, e.g., a parallel bus, Ethernet Local Area 
Network (LAN), etc. Optionally, bus 54 can provide commu 
nication with the Internet 52 using a number of well-known 
protocols. 
0045 Importantly, bus 54 is also coupled to a cradle 60 for 
receiving and initiating communication with portable com 
puter system 100 (“handheld computer) of the present inven 
tion. Cradle 60 provides an electrical and mechanical com 
munication interface between bus 54 (and anything coupled 
to bus 54) and the computer system 100 for two-way com 
munications. It is appreciated that, in accordance with the 
present invention, portable computer system 100 may instead 
be coupled to host computer systems 56 and 58 via a wireless 
(radio) connection. Computer system 100 also contains a 
wireless infrared communication mechanism 64 for sending 
and receiving information from other devices. 
0046) With reference to both FIGS. 1A and 16, it is appre 
ciated that portable computer system 100 can be used in a 
network environment combining elements of networks 50 
and 51. That is, as will be seen below, portable computer 
system 100 can include both a wireless infrared communica 
tion mechanism and a signal (e.g., radio) receiver/transmitter 
device. 
0047 FIG. 2 is a perspective illustration of the top face 
100a of one embodiment of the palmtop computer system 
100 of the present invention. The top face 100a contains a 
display screen 105 surrounded by a bezel or cover. A remov 
able stylus 80 is also shown. The display screen 105 is a touch 
screen able to register contact between the screen and the tip 
of the stylus 80. The stylus 80 can be of any material to make 
contact with the screen 105. The top face 100a also contains 
one or more dedicated and/or programmable buttons 75 for 
selecting information and causing the computer system to 
implement functions. The on/off button 95 is also shown. 
0048 FIG. 2 also illustrates a handwriting recognition pad 
or “digitizer” containing two regions 106a and 106b. Region 
106a is for the drawing of alphabetic characters therein (and 
not for numeric characters) for automatic recognition, and 
region 106b is for the drawing of numeric characters therein 
(and not for alphabetic characters) for automatic recognition. 
The stylus 80 is used for stroking a character within one of the 
regions 106a and 106b. The stroke information is then fed to 
an internal processor for automatic character recognition. 
Once characters are recognized, they are typically displayed 
on the screen 105 for verification and/or modification. 
0049 FIG. 3 illustrates the bottom side 100b of one 
embodiment of the palmtop computer system that can be used 
in accordance with various embodiments of the present inven 
tion. An extendible antenna 85 is shown, and also a battery 
storage compartment door 90 is shown. A communication 
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interface 180 is also shown. In one embodiment of the present 
invention, the communication interface 180 is a serial com 
munication port, but could also alternatively be of any of a 
number of well-known communication standards and proto 
cols, e.g., parallel, SCSI (Small computer system interface), 
Firewire (IEEE 1394), Ethernet, etc. 
0050 FIG. 4 is an exploded view of the palmtop computer 
system 100 in accordance with one implementation. Com 
puter system 100 contains a back cover 245, and a front cover 
210 having an outline of region 106 and holes 75a for receiv 
ing buttons 75b. A flat panel display 105 (both liquid crystal 
display and touch screen) fits into front cover 210. Any of a 
number of display technologies can be used, e.g., liquid crys 
tal display (LCD), field emission display (FED), plasma, etc., 
for the flat panel display 105. A battery 215 provides electri 
cal power. A contrast adjustment (potentiometer) 220 is also 
shown, as well as an on/off button 95. A flex circuit 230 is 
shown along with a printed circuit (PC) board 225 containing 
electronics and logic (e.g., memory, communication bus, pro 
cessor, etc.) for implementing computer system functional 
ity. The digitizer pad is also included in PC board 225. A 
midframe 235 is shown along with stylus 80. Position-adjust 
able antenna 85 is shown. 

0051. Infrared communication mechanism 64 (e.g., an 
infrared emitter and detector device) is for sending and 
receiving information from other similarly equipped devices 
(see FIG. 1 B). A signal (e.g., radio) receiver/transmitter 
device 108 is also shown. The receiver/transmitter device 108 
is coupled to the antenna 85 and also coupled to communicate 
with the PC board 225. In one implementation the Mobitex 
wireless communication system is used to provide two-way 
communication between computer system 100 and other net 
worked computers and/or the Internet via a proxy server (see 
Figure IA). 
0052 FIG. 5 illustrates circuitry of computer system 100, 
some of which can be implemented on PC board 225 (FIG. 4). 
Computer system 100 includes an address/data bus 110 for 
communicating information, a central processor 101 coupled 
with the bus for processing information and instructions, a 
Volatile memory 102 (e.g., random access memory, RAM) 
coupled with the bus 110 for storing information and instruc 
tions for the central processor 101 and a non-volatile memory 
103 (e.g., read only memory, ROM) coupled with the bus 110 
for storing static information and instructions for the proces 
sor 101. Computer system 100 also includes an optional data 
storage device 104 (e.g., memory stick) coupled with the bus 
110 for storing information and instructions. Device 104 can 
be removable. As described above, computer system 100 also 
contains a display device 105 coupled to the bus 110 for 
displaying information to the computer user. PC board 225 
can contain the processor 101, the bus 110, the ROM 103 and 
the RAM 102. 
0053. With reference still to FIG. 5, computer system 100 
also includes a signal transmitter/receiver device 108, which 
is coupled to bus 11 0 for providing a physical communica 
tion link between computer system 100, and a network envi 
ronment (e.g., network environments 50 and 51 of FIGS. 1A 
and 16, respectively). As such, signal transmitter/receiver 
device 108 enables central processor unit 101 to communi 
cate wirelessly with other electronic systems coupled to the 
network. It should be appreciated that within the present 
embodiment, signal transmitter/receiver device 108 is 
coupled to antenna 85 (FIG. 4) and provides the functionality 
to transmit and receive information over a wireless commu 
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nication interface. It should be further appreciated that the 
present embodiment of signal transmitter/receiver device 108 
is well suited to be implemented in a wide variety of ways. For 
example, signal transmitter/receiver device 108 could be 
implemented as a modem. 
0054. In one embodiment, computer system 100 includes 
a communication circuit 109 coupled to bus 110. Communi 
cation circuit 109 includes an optional digital signal proces 
sor (DSP) 120 for processing data to be transmitted or data 
that are received via signal transmitter/receiver device 108. 
Alternatively, processor 101 can perform some or all of the 
functions performed by DSP 120. 
0055 Also included in computer system 100 of FIG. 5 is 
an optional alphanumeric input device 106 that in one imple 
mentation is a handwriting recognition pad (“digitizer”) hav 
ing regions 106a and 106b (FIG. 2), for instance. Alphanu 
meric input device 106 can communicate information and 
command selections to processor 101. Computer system 100 
also includes an optional cursor control or directing device 
(on-screen cursor control 107) coupled to bus 110 for com 
municating user input information and command selections 
to processor 101. In one implementation, on-screen cursor 
control device 107 is a touchscreen device incorporated with 
display device 105. On-screen cursor control device 107 is 
capable of registering a position on display device 105 where 
the stylus makes contact. The display device 105 utilized with 
computer system 100 may be a liquid crystal display device, 
a cathode ray tube (CRT), a field emission display device 
(also called a flat panel CRT) or other display device suitable 
for generating graphic images and alphanumeric characters 
recognizable to the user. In the preferred embodiment, dis 
play device 105 is a flat panel display. 
0056 FIG. 6 is a perspective illustration of one embodi 
ment of the cradle 60 for receiving the palmtop computer 
system 100. Cradle 60 contains a mechanical and electrical 
interface 260 for interfacing with communication interface 
108 (FIG.3) of computer system 100 when system 100 is slid 
into the cradle 60 in an upright position. Once inserted, button 
270 can be pressed to initiate two-way communication (e.g., 
a communication session) between computer system 100 and 
other computer systems coupled to serial communication 
265. 

Exemplary Desktop/Laptop Platform 

0057 Refer now to FIG.7 which illustrates an exemplary 
host computer system 342 (e.g., desktop computer system 56 
or laptop computer system 58 of FIG. 1B) upon which 
embodiments of the present invention may be practiced. In 
one embodiment, host computer system 342 may instead be a 
server computer system in a computer system network (in 
cluding the World Wide Web) or a proxy server computer 
(e.g., proxy server 36 of FIG. 1 B). 
0.058 Continuing with reference to FIG. 7, in general, 
computer system 342 comprises bus 700 for communicating 
information, processor 701 coupled with bus 700 for process 
ing information and instructions, random access (volatile) 
memory (RAM) 702 coupled with bus 700 for storing infor 
mation and instructions for processor 701, read-only (non 
volatile) memory (ROM) 703 coupled with bus 700 for stor 
ing static information and instructions for processor 701, data 
storage device 704 Such as a magnetic or optical disk and disk 
drive coupled with bus 700 for storing information and 
instructions, an optional user output device Such as display 
device 705 coupled to bus 700 for displaying information to 
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the computer user, an optional user input device such as 
alphanumeric input device 706 including alphanumeric and 
function keys coupled to bus 700 for communicating infor 
mation and command selections to processor 701, and an 
optional user input device such as cursor control device 707 
coupled to bus 100 for communicating user input information 
and command selections to processor 701. Furthermore, an 
optional input/output (VO) device 708 is used to couple com 
puter system 342 to, for example, a communication bus (e.g., 
communication bus 54 of FIG. 1B). 
0059 Continuing with reference to FIG. 7, display device 
705utilized with computer system 342 may be a liquid crystal 
device, cathode ray tube, or other display device suitable for 
creating graphic images and alphanumeric characters recog 
nizable to the user. Cursor control device 707 allows the 
computer user to dynamically signal the two-dimensional 
movement of a visible symbol (pointer) on a display screen of 
display device 705. Many implementations of the cursor con 
trol device are known in the art including a trackball, mouse, 
joystick or special keys on alphanumeric input device 706 
capable of signaling movement of a given direction or manner 
of displacement. It is to be appreciated that the cursor control 
707 also may be directed and/or activated via input from the 
keyboard using special keys and key sequence commands. 
Alternatively, the cursor may be directed and/or activated via 
input from a number of specially adapted cursor directing 
devices. 

0060 FIG. 8 illustrates a system 340 in accordance with 
one embodiment of the present invention for allowing a por 
table computer system 100 (e.g., a palmtop or any portable 
computer system) to share information with a host computer 
system 342 (FIG. 7). Computer system 342 contains database 
326, a Software file sharing manager 322 (e.g., a hot-sync 
Software manager), a file link configuration database324, and 
a software conduit 320. The file link configuration database 
324 is linked to the file sharing manager 322 and specifies, for 
a particular database, its source file, category information, 
and the frequency of update for the database. Conduit 320 
outlines the manner in which records are to be synchronized 
between databases under control of file sharing manager 322. 
This process, including the file sharing manager and the con 
duit, is described in U.S. Pat. No. 5,884.323 by Hawkins et al., 
issued Mar. 16, 1999, assigned to the assignee of the present 
invention and hereby incorporated by reference. 
0061. With reference still to FIG. 8, portable computer 
system 100 is interfaced with computer system 342 using 
cradle 60 (FIG. 1 B). Alternatively, portable computer system 
100 can be interfaced with computer system 342 using a 
wireless (e.g., radio) connection. During synchronization 
between portable computer system 100 and database 326, 
delta records 330a and 330b are passed through conduit 320 
between database 326 and a database of portable computer 
system 100 under control of the file sharing manager 322. 
Delta records 330a and 330b represent changes (including 
additions) that occurred on either portable computer system 
100 or on computer system 342. After synchronization, these 
two databases will contain the same information. Namely, 
records updated on portable computer system 100 are 
reflected in database326 and vice versa. The synchronization 
process (including the file sharing manager) is described in 
U.S. Pat. No. 6,006.274 by Hawkins et al., issued Dec. 21, 
1999, assigned to the assignee of the present invention and 
hereby incorporated by reference. Synchronization is also 
described in U.S. Pat. No. 5,727.202 by Kucala, issued Mar. 

Jul. 17, 2008 

10, 1998, assigned to the assignee of the present invention and 
hereby incorporated by reference, and also in U.S. Pat. No. 
5,832,489 by Kucala, issued Nov. 3, 1998, assigned to the 
assignee of the present invention and hereby incorporated by 
reference. 

Process for Installing an Application 
0062 FIG. 9A is a block diagram of software platforms 
900 and 910 in accordance with one embodiment of the 
present invention. Software platform 900 represents the total 
set of applications, application program interfaces and oper 
ating system software routines that can be used on a portable 
computer system 100 (FIG. 5). Software platform 910 rep 
resents a subset of software platform 900 that can be derived 
from software platform 900 and installed on portable com 
puter system 100 in accordance with one embodiment of the 
present invention. 
0063. With reference to FIG.9AJ software platform 900 
includes an application software layer 902, which includes 
the many different software applications that can operate 
within portable computer system 100. Application software 
layer 902 communicates data, data packets, and other types of 
information with application program interface (API) layer 
904. APIs are well known by those of ordinary skill in the art 
as a mechanism for providing a common interface between 
application software layer 902 and operating system 906. 
Operating system 906 is comprised of a plurality of software 
routines or modules 906a-e that operate in a known manner to 
provide the resources and services needed to support the 
execution of the applications and APIs in application Software 
layer 902 and API layer 904. 
0064. In accordance with the present embodiment of the 
present invention, software platform 910 represents a subset 
of software platform 900 that can be used on a portable 
computer system 100. Software platform 910 includes an 
application Software layer912, an application program inter 
face layer 914, and an operating system 916 comprised of a 
plurality of software routines or modules 906a-c. Application 
software layer 912 includes those applications installed on 
portable computer system 100. In accordance with the present 
embodiment of the present invention, operating system 916 is 
comprised of only those software routines or modules 906a-c 
that are needed in order to Support the execution of the appli 
cations and APIs in software layer 912 and API layer 914. 
Thus, in accordance with the present invention, Software plat 
form 910 uses less memory than software platform 900, 
thereby more efficiently using the memory resources on por 
table computer system 100. Additional information is pro 
vided in conjunction with FIG. 10B. 
0065 FIG.9B is a block diagram illustrating the installa 
tion of a new application 908 onto a palmtop computer system 
100 in accordance with one embodiment of the present inven 
tion. In accordance with the present embodiment of the 
present invention, a memory image of a Subset of operating 
system 906 is generated. In the present embodiment, the 
memory image comprises the Software routine(s) (e.g., Soft 
ware routine 906d), or a portion of one or more software 
routines, that in combination with software routines 906a-c 
used by operating system 91 6 on portable computer system 
100 allow application 908 to be used on the portable computer 
system. In another embodiment, a memory image is gener 
ated containing the Software routine(s), or portions of one or 
more software routines, that are required to use application 
908 as well as the applications already on portable computer 
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system 100 (e.g., the memory image comprises software rou 
tines 906a-d). Additional information is provided in conjunc 
tion with FIG. 1 OA. 
0066. Thus, in the former embodiment of the preceding 
paragraph the memory image comprises the incremental 
changes to operating system 916 needed to Support applica 
tion 908, while in the latter embodiment, the memory image 
comprises a more complete operating system needed to Sup 
port application 908 and the other applications installed on 
portable computer system 100. In either embodiment, oper 
ating system 91 6 of the portable computer system contains 
only those software routines needed to support the installed 
applications, thus efficiently using the memory resources 
available on the portable computer system. 
0067. In the present embodiment of the present invention 
the operating system 916 is modified at Sync time to incorpo 
rate the memory image comprising either Software routine 
906d or the memory image comprising the modified operat 
ing system 916 (that is, the memory image containing soft 
ware routines 906a-d). New application 908 is also down 
loaded onto portable computer system 100 at sync time. 
0068 FIG. 10A is a flowchart of one embodiment of the 
steps in a process 1000 for installing a new application from 
a host device (e.g., computer system 342 of FIG. 7) to a client 
device (e.g., portable computer system 100 of FIG. 1B) in 
accordance with the present invention. In the present embodi 
ment, process 1000 can be implemented by computer system 
342 as computer-readable program instructions stored in a 
memory unit (e.g., ROM non-volatile 703 of FIG. 7) and 
executed by a processor (e.g., processor 701 of FIG. 7). In one 
embodiment, process 1000 is performed during the synchro 
nization process described in conjunction with FIG. 8; how 
ever, it is appreciated that process 1000 is not limited to the 
synchronization process. 
0069. In step 1010 of FIG. 10A, the application to be 
installed on portable computer system 100 (e.g., application 
908 of FIG. 9B) is identified on computer system 342. The 
application can be received at the host device from a site on 
the World WideWeb via Internet 52 (FIG. 1B), from another 
computer system via a local area network, or from Some other 
SOUC. 

0070. In one embodiment, application 908 is based on the 
well-known Component Object Model (COM) software 
architecture or one of the other well-known architectures such 
as Common Object Request Broker Architecture (CORBA), 
Distributed COM (DCOM), and Distributed Computing 
Environment (DCE). In these cases, it may be necessary for 
computer system 342 to build application 908; the manner in 
which an application is built in accordance with these soft 
ware architectures is also well-known in the art. Thus, in 
accordance with the present invention, because application 
908 is built on computer system 342, it is not necessary for 
portable computer system 100 to have software/code for Sup 
porting software architectures such as COM, thereby saving 
memory space in the portable computer system. 
(0071. In step 1020 of FIG. 10A, with reference also to 
FIG. 9B, a subset of operating system 906 is generated. As 
part of the synchronization process described in conjunction 
with FIG. 8, computer system 342 has the capability to iden 
tify whether operating system 916 needs to modified, updated 
or added to in order to support application 908. Thus, in one 
embodiment, computer system 342 can generate the incre 
mental changes that need to be made to operating system 916 
in order to support application 908. 
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0072 Accordingly, in one embodiment, the subset com 
prises the software routine(s) (e.g., software routine 906d) or 
a portion of one or more software routines that, in combina 
tion with software routines 906a-calready used by operating 
system 916 on portable computer system 100, support appli 
cation 908 (e.g., allow the application to be used on the 
portable computer system). In another embodiment, the Sub 
set comprises the entire set of software routines 906a-d that 
are required to use application 908 as well as the other appli 
cations installed on portable computer system 100. 
0073. It is appreciated that computer system 342 also has 
the capability to identify unique characteristics of portable 
computer system 100 that are pertinent to identifying the 
changes that are needed to operating system 916. That is, for 
example, computer system 342 can identify the type of hard 
ware (e.g., the type of processor) being used by portable 
computer system 100, and consequently can tailor the appli 
cation and the Subset of the operating system accordingly. 
(0074. In step 1030 of FIG. 10A, with reference also to 
FIG.9B, operating system 916 is modified to incorporate the 
subset of operating system 906 generated in step 1020. In the 
present embodiment, step 1030 is performed during the syn 
chronization process discussed above in conjunction with 
FIG.8. In one embodiment, in which the subset contains only 
the incremental changes to the operating system, the Subset is 
added to the current contents of operating system 916. In 
another embodiment, in which the subset comprises the entire 
set of software routines 906a-d, the software routines can be 
overwritten, updated or modified accordingly. 
(0075. In step 1040, application 908 is installed on portable 
computer system 100. 
0076. It is appreciated that process 1000 can be imple 
mented with a graphical user interface (GUI) or similar 
mechanism that allows the user of portable computer system 
100 to select applications to be installed on portable computer 
system 100. Thus, the present embodiment of the present 
invention can be automatically performed at Sync time, or it 
can be implemented under the direction of and at the discre 
tion of the user. 
0077. The present embodiment of the present invention, in 
particular process 1000, has been described in a context in 
which a new application is to be installed onto portable com 
puter system 100. However, it is appreciated that the present 
embodiment of the present invention can also be used to 
update or delete one or more applications on portable com 
puter system 100, or to install a new API, update an existing 
API, or delete an API from portable computer system 100. 
0078 For example, a GUI can be used to select applica 
tions to be removed from portable computer system 100. In 
this latter case, those portions of operating system 916 of 
portable computer system 100 that are no longer needed 
because, for example, the applications they support have been 
removed can also be removed from portable computer system 
100 during the synchronization process. 
007.9 FIG. 10B is a flowchart of one embodiment of the 
steps in a process 1100 in which a user selects a set of appli 
cations to be installed from a host device (e.g., desktop com 
puter system 56 or laptop computer system 58 of FIG. 18. 
exemplified by computer system 342 of FIG. 7) on a client 
device (e.g., portable computer system 100 of FIG. 1B) in 
accordance with the present invention. In the present embodi 
ment, process 1100 can be implemented by computer system 
342 as computer-readable program instructions stored in a 
memory unit (e.g., ROM non-volatile 703 of FIG. 7) and 
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executed by a processor (e.g., processor 701 of FIG. 7). In one 
embodiment, process 1100 is performed during the synchro 
nization process described in conjunction with FIG. 8; how 
ever, it is appreciated that process 1100 is not limited to the 
synchronization process. 
0080. In step 1110 of FIG. 10B, the user identifies the set 
of applications to be installed on portable computer system 
100, using a GUI for example. The user can also identify 
applications to be deleted from portable computer system 
100, applications to be updated (for example, with newer 
versions), and applications that are to remain as they are. 
I0081. In step 1120, with reference also to FIG.9B, based 
on the set of applications identified in step 1110, a memory 
image comprising a Subset of operating system 906 is gener 
ated. In one embodiment, the memory image comprises the 
incremental changes (additions and deletions) that need to be 
made to operating system 916 in order to support the selected 
set of applications. In another embodiment, the memory 
image comprises the more complete set of software routine(s) 
that are required to use the set of selected applications on 
portable computer system 100. 
I0082 Instep 1130 of FIG.10B, with reference also to FIG. 
9B, operating system 916 is modified or replaced as appro 
priate based on step 1120. In one embodiment, in which the 
Subset contains only the incremental changes to the operating 
system, the Subset is added to the current contents of operat 
ing system 916. In another embodiment, in which the subset 
comprises the entire set of software routines 906a-d, the 
software routines can be overwritten, updated or modified 
accordingly. 
I0083. In step 1140 of FIG. 10B and with reference also to 
FIG.9B, in the present embodiment, the selected set of appli 
cations are loaded onto portable computer system 100. 
0084 Thus, the present embodiment of the present inven 
tion provides a method and system thereof in which a memory 
image is built at Sync time and loaded onto the client device 
(e.g., portable computer system 100). Such that the memory 
image includes only the specific code and resources required 
to support the client device and the application(s) installed on 
the client device. In another embodiment, the present inven 
tion includes the concept of synchronizing the presently 
installed operating system and installing a new application or 
set of applications with only the changes ("deltas’) in the 
operating system required by the new application. The 
present embodiment of the present invention removes the 
need to install software/code or resources not required by the 
specific type of client device or the applications installed 
thereon, thereby saving memory space on the client device. 

Process for Binding an Application 
0085 FIG. 11 illustrates a memory map of the memory of 
portable computer system 100 (FIG. 5) showing an applica 
tion 1310 bound to a section of code in accordance with one 
embodiment of the present invention. Each of the two appli 
cations 1310 and 1330 make a “call” (a transfer of the execu 
tion of the application) to component object 1320 in accor 
dance with one embodiment of the present invention. In the 
present embodiment, applications 1310 and 1330 and com 
ponent object 1320 may be based on well-known software 
architectures such as COM, CORBA, DCOM, and DCE. 
I0086 Component object 1320 comprises a plurality of 
different functions that may be used by applications 1310 and 
1330. For example, during the execution of application 1310, 
if a particular function (e.g., a "draw line function) needs to 
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be performed, the execution is transferred to component 
object 1320 for that function. Upon completion of the func 
tion, the execution is transferred back to application 1310. 
Similarly, application 1330 can also be connected with com 
ponent object 1320 for the draw line function or for some 
other function. It is appreciated that an application can have 
multiple calls. 
I0087. In accordance with the present embodiment of the 
present invention, a call in an application (e.g., application 
1310) to a specific function in component object 1320 is made 
with reference to a specific memory address in component 
object 1320 where that function is located (e.g., a physical 
memory location oraline number). In this embodiment, a line 
of code in application 1310 (the line of code at which the call 
is located) is linked to a line of code where the function being 
called is located; this process is referred to as “binding.” For 
example, the previous reference to the function (e.g., a library 
or system call to “draw line') is replaced with a function call 
to a memory address (e.g., line 1504). Specifically, a "dis 
patch' to a particular component object and function is linked 
to a particular line number. For example, if component object 
1320 is component object "i3 and the draw line function is 
function "#5,” then dispatch (#3, #5) is linked to line 1504. In 
this manner, application 1310 is “bound to component 
object 1320; specifically, a draw line call in application 1310 
is bound to line 1504. It is appreciated that an application can 
be bound to multiple physical memory locations in more than 
one component objects. Similarly, component objects can be 
bound to other component objects. 
I0088. By binding an application to a specific memory 
address in a component object in accordance with the present 
embodiment of the present invention, the call to the refer 
enced function occurs more quickly, improving the overall 
processing efficiency of the device executing the application. 
In addition, there is a potential memory space benefit when 
the function call is smaller than the library call and the code is 
rearranged to eliminate this unneeded space. 
0089 FIG. 12 is a flowchart of one embodiment of the 
steps in a process 1200 for binding an application in accor 
dance with the present invention. In the present embodiment, 
process 1200 can be implemented by computer system 342 
(FIG. 7) as computer-readable program instructions stored in 
a memory unit (e.g., ROM non-volatile 703 of FIG. 7) and 
executed by a processor (e.g., processor 701 of FIG. 7). Steps 
1220, 1230, 1240 and 1250 of process 1200 are typically 
performed during the synchronization process described in 
conjunction with FIG. 8; however, it is appreciated that pro 
cess 1200 is not limited to the synchronization process. 
(0090. In step 1210 of FIG. 12, the application to be 
installed (e.g., application 1310 of FIG. 11) on portable com 
puter system 100 is received at computer system 342. The 
application can be received at the host device from a site on 
the World WideWeb via Internet 52 (FIG. 1 B), from another 
computer system via a local area network, or from Some other 
SOUC. 

(0091. In step 1220 of FIG. 12, in the present embodiment, 
application 1310 is installed in portable computer system 100 
using, for example, the synchronization process described in 
conjunction with FIG. 8. In one embodiment, application 
1310 is installed on portable computer system 100 using 
process 1000 of FIG. 10A. 
0092. In step 1230 of FIG. 12, in one embodiment, before 
application 1310 is bound to component object 1320 (FIG. 
11), a threshold criterion must be satisfied. In another 
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embodiment, the component objects are bound at the time 
when application 1310 is first built on computer system 342 
(step 1210), without considering a threshold criterion. 
0093. If the threshold criterion is satisfied, binding is per 
formed during the synchronization currently being performed 
(step 1240). Otherwise, the binding is not performed but is 
performed at a later sync time. The threshold criterion is 
checked each time synchronization is performed (step 1235). 
0094. The threshold criterion is utilized because, once an 
application is bound to component object 1320 in portable 
computer system 100, it may be difficult to share the appli 
cation with another portable computer system. For example, 
it is popular to beam an application from one palmtop com 
puter to a second palmtop using an infrared signal (see dis 
cussion pertaining to FIG. 4). However, after binding, the 
application contains a reference to a specific physical 
memory location (e.g., line number) for a particular function 
(e.g., line 1504 for the draw line function). Thus, the draw line 
function may be located at a different line number in the 
second palmtop. Accordingly, the application may not per 
form properly on the second palmtop. 
0.095. In one embodiment, the threshold criterion is based 
on the elapsed time since application 1310 was installed on 
portable computer system 100 (in step 1220). In another 
embodiment, the threshold criterion is based on the elapsed 
time since the last time application 1310 was beamed from 
portable computer system 100 to another computer system. In 
these embodiments, the purpose of the threshold criterion is 
to allow a user a period of time to beam application 1310 to 
another user before the application is bound, or to delay 
binding until it appears that the application will no longer be 
beamed. It is appreciated that other threshold criterion may be 
utilized for other purposes in accordance with the present 
invention. For example, the threshold criterion can be based 
on the number of times the application is beamed from por 
table computer system 100 to other portable computer sys 
temS. 

0096. In the present embodiment, if binding, is not per 
formed during the current synchronization, a copy of appli 
cation 1310 is maintained on computer system 342. This copy 
of the application can be bound by computer system 342 
when the threshold criterion is satisfied, and the bound copy 
can be used to replace the unbound version of the application 
on portable computer system 100 at a later sync time. Thus 
application 1310 does not have to be transferred back and 
forth between portable computer system 100 and computer 
system 342 in order to be bound. 
0097. In step 1240 of FIG. 12, the application is bound as 
described above in conjunction with FIG. 11. 
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(0098. In step 1250 of FIG. 12, application 1310 (now 
bound) is reinstalled in portable computer system 100 using, 
for example, the synchronization process described in con 
junction with FIG.8. The installation must preclude the code 
involved from being Subsequently moved. Thus, in one 
embodiment, the code is placed in read-only memory. Alter 
natively, the code is marked as not being movable. 
0099. The present embodiment of the present invention is 
described in the context of installing an application from a 
host computer device (e.g., computer system 342) to a por 
table computer system 100. However, it is appreciated that the 
present embodiment of the present invention may be utilized 
in other types and combinations of computer systems. Fur 
thermore, the present embodiment of the present invention 
may be utilized to bind an application, a component object or 
a line of code to another application, component object or line 
of code in any type of single storage system (egg., a memory 
unit such as ROM, RAM, etc.), or in two different storage 
systems on the same or on different devices. 
0100 Thus, the present embodiment of the present inven 
tion provides a method and system thereof for binding an 
application to a specific physical memory location (e.g., a line 
number) that corresponds to a line or section of code for 
performing a particular function. Accordingly, when the 
application makes a call to that function, the execution of the 
application can proceed directly to the physical location 
where that function is located, instead of having to search out 
the location of the function. As such, the call is completed 
more quickly, thereby speeding up the execution of the appli 
cation. 
0101 The preferred embodiment of the present invention 

is thus described. While the present invention has been 
described in particularembodiments, it should be appreciated 
that the present invention should not be construed as limited 
by Such embodiments, but rather construed according to the 
below claims. 
What is claimed is: 
1. A method for installing an application on a client device, 

said method comprising the steps of 
a) identifying said application on a host device, said host 

device having a first operating system stored therein and 
comprising a plurality of Software routines; 

b) generating a Subset of said first operating system, said 
Subset comprising software routines that in combination 
with Software routines used by a second operating sys 
tem on said client device allow said application to be 
used on said client device; and 

c) installing on said client device said application and said 
Subset of said first operating system. 

c c c c c 


