1 SYSTEM AND METHOD FOR AUTOMATICALLY OPTIMIZING
AVAILABLE VIRTUAL MEMORY TECHNICAL FIELD The present 3
invention is related to the field of computer systems and more speuflcally
to a system and method for automatically gptimizin_g availa_ble thual 5
memory. BACKGROUND As the value and use of information continues
to increase, individuals and businesses seek additional_w_a);s to E)_rocess
and store informatien;{2he aRtion,available 10 tQ ysers is information
handling systems@@ﬁﬁgﬁ@%@%@ﬁf?ﬁﬁgy% MW%%} ?%\X,GSSGS,
compiles, stores, and/or communicates information or data for business,
persurial grAatherrpurposes thereby allowing users to tak_e advan_tage of
the value of the information. Because 15 technology and information
handling hBEd®ARE SFRquitBrAts Pary etweda tiferent usees ffield of
apploations; informatian hantling.&ysteme ey alsq yany, regarding what .
information is handled, how the information is handled, how much”
information is 20 ProcRSssd &dred, SPEdmhTinicatad sdrichdw quickiyual
ardewfficiently the information may be processed, stored, or

communicated. The variations in information handling systems aIIovx_/ _for
infermatierandling systems to be general or cqnflgured for a spgqlflc

user or specific use 25 such as financial transaction processing, airline

reservati@@s,fémemaikeelméto\nage,@f alelad eemmynications. dles to
addifion. infarmation; ha dgﬁ% and businesses seek additional ways

to process and store information. One option available

to users is information handling systems. An information
handling system generally processes, compiles, storeg,
and/or communicates information or data for business,
personal, or other purposes thereby allowing users to
take advantage of the value of the information. Because
technology and information handling needs and
requirements vary between different users or
applications, information handling systems may also vary
regarding what information is handled, how the
information is handled, how much information is
processed, stored, or communicated, and how guickly and
efficiently the information may be processed, stored, or
communicated. The variations in information handling
systems allow for information handling systems to be
general or configured for a specific user or specific use
such as financial transaction processing, airline
reservations, enterprise data storage, or global
communications. In addition, information handling
systems may include a variety of hardware and software

components that may be configured to process, store, and
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systems may include a variety of hardware and software components that
may be configured to process, store, and 2 communicate information and
may include one or more computer systems, data storage' systems, and
networking systems. Some information hagdling systems mclude_ _
operating 5 system that are able to run applications that were originally
designed for use with a different operating system. For instance, some

infeppation. li . Utilize a,64 bit operating system that may
als%gr?‘m exiﬁ%?gg aqp%l%gti%%]séh%éig%% for [\]’Sél\rllvﬁﬁ% Bit900peratiy
sySteiR EdtinstdfceE the 6@301?\Nmﬁ©mgep@maﬁngrsystean@ networking
acegmmoegates loading, execution and management of 32 bit applications
via a subgstem, referred to as Windows-32-on-Windows-64 (WOW64).

One advaiitife HPATIRF 422 BiEasHiitatoF BA Be1s Wovedeubperating

systestistthahthe \WOWE4 subisystenm cap inerease the available virual
memor sible by some 32 bit applications. In particular, it is known

.ac b . '
that 32 bit applica €i;losr)lésfgt]ﬁ%\ ars™Large Adrdsstawaret earrakeperat ing
advantage of additionabvidtuakaddressing capabilitas 20 thalare ade, o+ e s

availahl 4 bij, opetating systems. In_particular, 32 bit applications
thgﬂgraegL%g%A%%réBgs@Ag a?e%%ﬁr} n%&atgﬁl bit Sper&iing SystsmThay

ha%& ¥6if ke cffedri(@) GR bbvidmaladdréss spacesas wppased K the ¢
isaiwe(2) OB ahdrual address,shage availaple 25 t 32 bi

. . d
applications. However, in order for a 32 bit appllcatlon to take ga\rllan gﬁe
of%@ﬁ?éé&oﬁ%ﬁ&ﬁ%ﬁé&m@@&ﬁﬁﬁlit%/oadlng, execution and

management of 32 bit applications via a subsystem
referred to as Windows-32-on-Windows-64 (WOowe4) .

One advantage of running a 32 bit application on a
WOW64 sub system is that the WOW64 sub system can
increase the available virtual memory accessible by some
32 bit applications. 1In particular, it is known that 32
bit applications that are “Large Address Aware” can take
advantage of additional wvirtual addressing capabilities
that are made available by 64 bit operating systems. In
particular, 32 bit applications that are Large Address
Aware and run by a 64 bit operating system may have full
use of four (4) GB of virtual addresgs space as opposed to
the typical two (2) GB of virtual address space available
to 32 bit applications.

However, in order for a 32 bit application to take
advantage of the increased virtual addressing capability
on 64 bit operating system platforms, the application
must be coded with a Large Address Aware switch or the
user mﬁst set a Large Address Aware flag for each
particular 32 bit application using image header

modification tools. As a result, increasing virtual
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on 64 bit operating system platforms, the application must be coded with
a Large Address Aware switch or the 30 user_must §et a Large Address
Aware flag for each. particular 32 bit application using image header .
modification tools. As a result, increasing virtual 3 address space requires
a significant amount of administrator time, effp_rt and expertise. As a
result, very often 32 bit applications do not utilize the increased virtual

adeessespace;thatmay e availabledor 5:32 bit applications running in a
64 lgt o%eragngs stem. environment. SUMMARY OF THE N?/ N.TION
Therefore  heed Ras arisen for B¥yS et AnBFREtHhbd Sfor aufomaticadlpult,

optifriizing ¥irtual trerhary aailable-te: 30 32:it applications wnning.in a

cupiobsaine s e ot spes aniomater

handling system is disclose _ _
6£%it%rmm@mhemmammhgad|mg systemdsAlsang system
inelyudes-a pgmery resource in communication with the processor th_at IS
able to manage the memory resource as virtual memory for applications

rup £ pracessor. Information handling system also includes at least
one%t%mmwmn by the processor and a 20 wrapper

able to awlamatically dgtatuine whether A selegted 32 b appicalion is (5
L%{?}e Address Aware. If the wrapper determines that th

a

Eafidtt ot CargbvARITe S8 AaRS, thentrapbermodifiesavbdrgeble to
Address tAwpie lagassaciated yvith e selected 32 hit operating system
environment.

In one aspect, an information handling system is
disclosed including processor operable to support a 64
bit operating system. The information handling system
also includes a memory resdurce in communication with the
processor that is able to manage the memory resource as
virtual memory for applications run by the processor.
Information handling system also includes at least one 32
bit application that can be run by the processor and a
wrapper able to automatically determine whether a
selected 32 bit application is Large Address Aware. If
the wrapper determines that the 32 bit application is not
Large Address Aware, the wrapper modifies a Large Address
Aware flag associated with the selected 32 bit
application.

In another aspect, a method is disclosed that
include providing a wrapper for use with an information
handling system that is able to run a 64 bit operating
system and having at least one 32 bit application that
may be run by the 64 bit operating system. The method
also includes automatically determining, with the

wrapper, whether a selected 32 bit application is Large
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25 application. In another aspect, a method is disclosed that include

providing a wrapper for use with an information handling system that is

able to run a 64 bit operating system and having at least one 32 bit

application that 30 may be run by the 64 bit operating system. The method

also includes automatically determining,4vith the wrapper, whether a

selected 32 bit application is Large 4 Address Aware. Additionally, in

résfRse ivsrrridfiiahalithin sefptas @ obitepplicitigthstrbe lsyigeted 32 bit
AsdsrssttN A dhe ARedhR dpslud (fing aarae fpddress Aware

flag associated with %ﬂggs]e%%%%%3%%%]3{3%%§%h?ﬁﬂy%%@%%%@9§g¥5&,a Large
aNAHSSE IR dRshaes opatamingvifiess ¢l ectedodp itdppleation32 bit
applicatign gnsbintormation hangdl 4 bit. operatin

system isr}j/isc_losed. Tmraﬁ)per r%%%%ﬁ?@aﬁ%%@ ?Pn%%' @vwg%%%
aBeBeR PH2ilsbigHinieadd b isanpiraion e e nivdesraationim sespiogseykiem that
detey eioungitaRkReiSg8riadR i anpication s i

Aware, modify%é Large§ Agdress Aware flag 'assr_j)ciua%g %v%ﬁ?%%@%ﬁj%bca”y
aPPIRENBR RS el eh B alselss P8 itiaarticatimmisdrartienodrass Aware and,

teshaigrinad \ariaeem AR LRIMILANABIAGS SPLRHMAE LS e
a naffrmatlon handll?]%system using a 64 bit operating system to

IR W ROy el 3o sifderea W ase ArseandariateAwitfethe 32 bit
Thimeiaomination allows each 32 15 bit application run on a information

handlin stem using a 64 bit operating system to be coded or flagged
as Larg%%jaF@§§%&?@’%M‘Br’89f8g%I%%%Pec{\%ﬁl%@vﬁmdﬁébm@%‘s

spdventhdditiomm adyontagsisadibhexarnariersvilifaos sveh skik it e #8tmation
from the figures, description and claims provided herein. According to a
AT aY SETLLSI0N 81 T ORRIBN, reYStRad SiSFGHABIPNer or not a
hap dlingepisetio cosnpatiagi adpeseesseirePeTal el aumRatich edidils each 32
°8r?%ar§i6]%§%f8%em;n on a information handling system using a 64 bit opefating
system to be coded or flagged as Large Address Aware and provide full use of
available virtual address space. Additional advantages will be apparent to
those of skill in the art from the figures, description and claims provided herein.
According to a first specific expression of the invention, there is an
information handling system comprising:
a processor operable to support a 64 bit operating system;
a memory resource in communication with the processor, the processor
operable to manage the memory resource as virtual memory for applications
run by the processor;
at least one 32 bit application operable to be run by the processor; and
a wrapper operable to automatically determine whether a selected 32 bit
application is large address aware and to modify a large address aware flag
associated with the selected 32 bit application in response to determining that
the selected 32 bit application is not large address aware.
According to a second specific expression of the invention, there is a

method comprising:
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a memory resource in communication with the processor, the processor

operable to manage the memory resource as virtual memory for

applications run by the processor; 25 at least one 32 bit application

operable to be run by the processor; and a wrapper operable to

automatically determine whether a selécted 32 bit application is large

address aware and tqg modify a large address aware fI%? associated with
)

RPYERG V2 BRYJBE RN R R ey iAo Maadity a-sxsiam operable to

satectéd-3 bipepnlieatgstinnahiargs atifmss awaies 30 6&6@59“&%@
secon%g%pe%fic expresg)ior&gf the invention, there is a metho

BRI Begitviin s RitdNbapesrtiisd SYffMan information handling
sydtematipaligldetermimirg Gttt tbperatpp sy siemstase Haviagiatieasiiene
%2 '{[C%i)lglri‘c%tilorrl or%%{%ble to be run by the 64 bit operating system;
S0BiRa ICally et 8?\%&%"%@’\)@1’5 per, whether a selected 32 bit s
apptisptiondddadgieantingss thabtiee ardeictedspp nsedpalietaionningdhaige
t lected_32 bit application is not |arge address aware, modifying a
e G TR S R S B e bR S el ol e
Aetertid piblitthppl s@icific expression of the invention, there is a 10
wrappe icatian f imizing virtual memory. available to a 32 bit .
appIicaé\(gi}r{?&c))']rélﬁ § %r%‘c%n@%o%ﬂ%ac}% i%épsr)?s? é%nh%%vﬂr‘] Q%ﬁngﬁ%p Fa{ﬁn'ﬁ a
sysstppercapppdsiieg) fhe optipizingpetablenenaoty maditziie dete rd@indt

: ' lication, €ss re..and 15.in
e A S A S syt
SQOnRsiSiagaliee woelper Rpgehiiitess aware flag associated with the

SRIRSHES 3P ARRHoR h@ﬁ@%E%@&B&P BN %?)ﬂggﬁoqr%\ﬂg\é%%dress

20 A more complete and thorough understanding of the prese
aware; and

in response to determining that the selected 32 bit application is not large
address aware, modify a large address aware flag associated with the selected

32 bit application.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete and thorough understanding of the present

embodiments and advantages thereof may be acquired by referring to the
following description taken in

conjunction with the accompanying drawings, in which
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embodiments and advantages thereof may be acquired by ref_errlng to the
following description taken in conjunction Wi'[h thg accompanying
drawings, in which 6 like - _erence numbers mo!lcate like features,.and
wherein: FIGURE 1 shows an information handling system according to
teachings of the present disclosure; 5 &IGURE 2 shows a processor f':md
virtual memory according to an embodiment of the present dlsclosure,
FIGURE Bshovsiarothemermbodiment of aprocessar of information
hapeling system and memory according to an embodiment of the present
disclosure; 10 FIGURE 4 shows a flow diagram of a method accordl_ng to
teaching$ %@ﬂfé@prbsehpdisclasur:B;E&QHBltEiaﬁhg\g[?%gﬂ%eE %] %}\ﬁgg
' eachi . resent disclosure; a |
gﬁgg%i%%tu%%leg(gég}‘#g%% 1 ac%&cﬁﬁ& Foefé%cﬁﬂ'@gjd?%h’erﬁﬁesent
disclosurer EFAL BB DESGRIPTIONGFTHEINVENTION Resferred

embodifuants of heinvenionaniits aanjages arebest ynderstaod by
referenc% to FIGURES 1-6 wherein like number récfser?o like" 5

correspon%?ﬁf&ar?s SRhPlike @%@ﬂ%aﬁﬁé@@ﬂk@@@ﬁo&eﬁgm@g;ori of
eI@metmid%mamfmsesa@fdmiﬁr@sgggggmagﬂgo%%}q}g handlcljr%%i%sg em

ACC
' ' [ [ falities
may,d ¢ any instrumentality or_aggregate of instrumen _
opera%%yg)egogm f))Ee t%‘? c%%%ﬁﬁ%o&%s%c, HaRERR; receive, retrieve,

FIGURE 4 shows a flow diagram of a method according

to teachings of the present disclosure;

FIGURE 5 shows a In-Memory image according to
CLeachings of the present disclosure; and

FIGURE 6 shows a Portable Executable (PE) image

according to teachings of the present disclosure.

DETAILED DESCRIPTION OF THE INVENTIQN

Preferred embodiments of the invention and its
advantages are best understood by reference to

FIGURES 1-6 wherein like numbers refer to like and

corresponding parts and like element names to like and

corresponding elements.

For purposes of this disclosure, an information
handling system may include any instrumentality or
aggregate of instrumentalities Operable to compute,
classify, process, transmit, receive, retrieve,
originate, switch, store, display, manifest, detect,
record, reproduce, handle, or utilize any form of
information, intelligence, or data for business,

scientific, control, or other purposes. For example,

an

information handling system may be a personal computer,

network storage device, or any other suitable device and

may vary in size, shape, performance, functionality, and

a
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originate, switch, store, display, manifest, detec_t, record, reproduce,
handle, or utilize any form of information, intelligence, or data for
business, scientific, control, or other purposes. For example, an 30
information handling system may be a personal computer, a n_etwork
storage device, or any other suitable dévice a_md may vary in size, shape,
performance, functionality, and 7 price. The information handling system

maytinciude Rndoimaccessmemaiy (RAMIORE, QF MIPre RIOCESSING 3

resources s a central processing unit Q(CPEJ) or hardware or
softwaggj?:nor%t% %@cfﬁ%ﬁ%n%ﬂ the’5 typs JfHchvelatifeemeaiory.

Adbftitharesmpsnehtsasf thednfarmation handling systemiray insiude, -

on re. di ' o] re network ports for communicgting
Wit%%(%i?dg\%cdg? ggv\ﬁ(-:%%asé\%%oﬂgflnvgﬁlg&ncd obfgllt (785 devicesher

SUGHBS B Ky eI d rriotise, areamideo AdddisplaysTheinformations of

. : it
handing sysiemmay.alse.inshude.one armre,0yses operable fo lransmit.
coﬁrpmlﬂ{ni atjons between the various hardware components. Now

13
refé

rring f0 FIGTREE anfihfdtRiztioR hiavdig Bystem derordingtonicating
preserit disclestie lindisated: £5 gengrally aééo%'éis&ﬁ?@’”ﬂ%l%ftm?g'r% output
handlj system 100 inclydes processor 110, chip set 112, a basic o
inp(ut/outputegf/]éffeerr‘?’ (BI%J§ 114 rﬁerlﬁﬁkﬁ}ji’féf dnd harPEAve 1204 Chiprideo
sef1#2isipoupléthto provessaribe, hase drives120, 8108 114.and o,

m 6..20 System 100 may operate by executing BIOS 114 for a
sy%@%xﬁgirjﬁwﬁe(n%? e&‘%?eessgus%eo%ncﬁﬁ Te se%o “BéRG Poivered up

or {EEBIUB{OS Q1grideifiossmtd the various hardware components.

Now referring to FIGURE 1, an information handling
system according to present disclosure, indicated
generally at 100, is shown. Information handling system
100 includes processor 110, chip set 112, a basic
input/output system (BIOS) 114, memory 116 and hard drive
120. Chip set 112 is coupled to processor 110, hard
drive 120, BIOS 114 and memory 116.

System 100 may operate by executing BIOS 114 for a
system firmware (not expressly shown) in response to
being powered up or reset. BIOS 114 identifies and
initializes the components of system 100 and causeg an
operating system 122 to be booted.. Operating system 122
may allow the user of system 100 to initiate and run one
or more applications 124 on system 100. Applications 124
may be stored on hard drive 120 or may be stored on a
remote storage resource communicatively coupled with
system 100. System 100 may be networked with additional
information handling system or components.

In the present embodiment hard drive 120 includes

operating system 122, applications 124 and wrapper 126.
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initializes the components of system 100 and causes an operating system
122 to be booted., Operating system 122 25 may allow the user of system
100 to initiate and run one or more applications 124 on system 100.
Applications 124 may he stored on hard drive 120 or may he stored on a
remote storage resource communicatigely coupleo_l with system 1OQ.
System 100 may be networked with additional 30 information handling

syStermor componentsnIn.the presentambagiment hard drive 120
incsqu%sengpcekr%tgn s stg1 S122]1ﬁa plications 124 and wrapper 126.8 o
Opérating syslter’ngﬁ is"preferabie 884 bWorW@F?.ra"f!r@l’%ys}t_@ﬁ*ﬂ»th%\@ ions.
may alsbrunidnecprematel 82 bityapplicatians. wEhe 64 bit operating.system,,

1 f le ,an. Extended Memory 64 Technolp (EM64T).
In%kf%ﬁ%%%lgf 5em o%i?ne%n?%ﬁgg%ﬁﬁgs@#fﬁz compriéégararticular

WiTHoWEE8216n WIREERE-B1(WOWSA) subsystemdot execuding 32ibins - 32 -

L : ble
applications,wW¥rapper g6yweay preferably ipglude a set of executa .
inr;?:ﬂu tions which may be e?%gcuted %3)? proces%r 110 16 tetditing the

Large Addre<S Rivare 1O SRBFICIEfStRg Of Bhe e margsapplicdtions H24&et of

Ineax prefeaeticembediment wrappen126 may be integrated info ktfg,e
factoc%ierga%e o}ﬁl)éstem 100. Wrapper 126 may be applied to multiple

applications 12414 ar alt&thaE™ehbotitfehe Fiftife Wrasserd u@smay

becprovide-suciets thateh mnaonerwrﬁp;p@r&ﬁ@/li%‘a@%@%@e?ﬂ .0221%[1_ a
m icular lications. Applications 124 includes at least one it
ap?p%%g%g%v ic %%1021(3% %errﬁ% ’by‘%ﬁé?gﬁﬁg sgdtelif2P¢n integrated into

the factory image of system 100. Wrapper 126 may be
applied to multiple applications 124 . In an alternate
embodiment, multiple wrappers 126 may be provide such
that on or more wrappers may be dedicated to one or more
particular applications.

Applications 124 includes at least one 32 bit
application which may be run by operating system 122. 1In
some embodiments, applications 124 may include a
plurality of 32 bit applicétions which may be run by
operating system 122. Applications 124 may also include
64 bit applications which may be run by operating system
122. A 32 bit windows application by itself will
typically not be aware of the presence of WOW64 and does
not know if it is running on a 32 bit 0S8, or in
compatibility mode on a 64 bit OS utilizing a WOW64 or
other similar environment.

Now referring to FIGURE 2, a diagram showing CPU 110
in communication with virtual memory 200 is shown.
Virtual memory 200 is a portion of memory 116. 1In the
present embodiment, memory 116 is a portion of hard drive

120. Virtual memory 200 includes pages 220, 230 and 240
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some embodiments, applications 124 may include a 20 pIuraIit_y of 32 bit
applications which may be run by operating system 122. Appllca_tlons 124
may also include 64 bit applications which may be run by.operatlng
system 122. A 32 bit windows application by itself will typl_ca_llly not b_e
aware of the presence of WOWG64 andgloes 25 not know_nf itis running
on a 32 bit OS, or in compatibility mode on a 64 bit OS utilizing a WOWG64

orsother dimitar-environment- QW refexing toGURE 2,.a diagram, .
showing CPU 110 in cogﬁpr{}unication with virtual memory 200 is shown. |
30 Virtual memory 200 is a potion %?‘Pné?ﬁé'ryaili%?lnst‘ﬁ@dpﬁé%*éﬁt loads an
embédiment imembry 116 is a portion ofthard dive 120. Mirtual Mo n: o |

2001 S 20,230 and 240 9 stored thereon. Virtual memory
200 o Tocee dala. Slores 350 T o CP U A i hisd SoAd e

Gads andl Cifistrétiorféthes 260 BRPU3L10: Irf some embad.1.menns;y

vidaalmemans 200 i wanaoed by aperating.sustem 122, 5 Now referring
to FIGURE 3, a figure showing CPU sending data stores

reCBIVINg Gah 680 & d et 7didns fetehes 260 fromovirtaal meatory s

20Mhiswshown; Virtual memesy-209js imgomm%&ﬁrﬁﬂﬂi’@%%%‘; v%?_l%lﬁ page
Z%Oaﬂhicg irbturn iS,in.communication with storage 10 resource 120. In
e

the present embddiment, Storag& resbuice E20iAyeod hard drivé: storage

Page table 21039 opemble}tQS@mé@égei érﬁgb@grrgeq?yg ]52@@3?% %
th ithin, p table 210 and transfer them to virtua memory -
Pg)%%grﬂn%%or%%%onnﬁ%d%?ivg 9 iec}ﬁji‘é?illy 15 3B iftdTixedize 1s

pé@é%qmbGe®Qg§§nﬂngggﬁahérom hard drive 120, store them
within page table 210 and transfer them to virtual memory
200. Programs stored on hard drive 120 are typically
split into fixed size pages. These bages represent the
virtual memory for that program. Only a pages that are
needed are stored in physical memory. Page table 210
(which may be formed in memory, cache or a digk
depending on implementation) preferably stores the list
of pages that are in physical memory and the mapping from
virtual to physical pages.

Now referring to FIGURE 4, a flow chart showing a
method 300 according to teachings of the present
disclosure is shown. Preferably, method 300 takes place
automatically without any involvement by a user or system
administrator and wrapper 126 performs the Large Address
Aware analysis during the initial use of a 32 bit
application on the system 100. Method 300 begins as
wrapper 126 is installed 310. In the present
embodiment, wrapper 126 is installed as part of the tools
provided for use with the 64 bit operating system. Next

an application 124 is invoked by user 312. The wrapper
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virtual memory for that program. Only a pages that are neeo_led are stored
in physical memory. Page table 210 (which may be formed in memory,
cache or a disk depending on implementation) prefera_bly stores t'he list
20 of pages that are in physical memory and the mapping from virtual to
physical pages. Now referring to FIGURE 4, a flow c_hart show_lng a
method 300 according to teachings of the present dlsc_losure Is shown.
Preferably, method 300 takes place 25 automatically without any

invalemant by iser or system. Adminisuglor and wrapoer 126 performs,
the Lar%e Address Aware analysis during the initial use ofa32'b

appIication O the §yStBn100. Mathod 390 beginsas wirappep126:is: i ons .

installed 310r isthe present BQembodiment wrapper, 126 is vagt%lﬁe{g as
part of the tools &ovided for use with the 64 bit operating systent. Next
e
2

an a%%ﬁ(%lt%%sl ?fﬁ“\fo}r”(ea}”!fi/ (e 312 1THe Arapser 102 stk .eaymtusn 100

whetherrthe cpEratbnyisysemsis ik, eperating §y§tg£ ) ma%%qé%% (V) P
bit applications. In the gresen't embodiment, in step e wr
dgt(éel?miqr?g% v‘d}?eethgrt (g&o%ergﬁaﬁgr@si@r% 550 sterrdoneshod then

InEBFpBrates=\OWB4 Subsysiemetthe anplicat-or dgeshoginclude a ; o,
WQWE4 qperating;system, the method then returns to step 212 and
awaits for the next application to he invoked. If the operating system is a

WOW64'systéin 328 theni i the image headeninfoemation farihe 82 bit ner,
EEEQHQM§g§m@@§@g}Sﬂ@fgé%g%fg%tég%ngﬁgo%geggg“g§;cutable
application is read 320. Next, the method determines
whether the selected application is Large Address Aware
322. If the application is Large Address Aware 326 then
the method returns to step 312. However, if the selected
32 bit application is not Large Address Aware 324, the
method proceeds to modifying the image header to set a
Large Address Aware flag 328. The method then returns to
step 312 and awaits the selection of an application by a
user.
In the present preferred embodiment wrapper 126
gqueries will check image file Large Address Aware 554 to
determine whether a Large Address Aware flag has been set

for a selected application.

Now referring to FIGURE 5, an In-Memory image is
shown and referred to generally at 400. In-Memory image
400 is typically located On hard drive 120 and may be in
Portable Executable or Common Object File Format (COFF).
In-Memory image 400 generally includes DOS header 410,
portable executable header 420, section table 430, dot
Cext section 440, dot data section 450 and other sections

460. In the present embodiment, wrapper 126 preferably
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whether the selected application is Large Address Aware 322. If the
application is Large Address Aware 326 then the method returns to step
312. However, If the selected 15 .,2 bit application is not Large Address
Aware 324, the method proceeds to modifying the image header to set a
Large Address Aware flag 328. The mgthod then returns to step 312 and
awaits the selection of an application by a user. 20 In the present

prefetretrembedinent wrapper;k26. gugries wilkchegk igﬁgﬁfi;l%&?ff%? is set
Ac%dcge%s Ayyare 554 é determine whether a Large Address Aware flag
has been sét for aAs'e%é:cetga ApPiicationy 28 Now teferiig-toFIGURE 5pf P

ampeMemoty image is shown and referred to generalll y at 400. - i.mag_

In-M . G 400 4 ically loca ard drive 120 and may be in
F?ortalg?: %x%c&%%%e%% mtrﬁ)o?lftg%}%%ﬁzﬁé FOrMat {EBER) RRMESy

imate 400rgerferalipeludesDO8header410,1 3Cportahle exeeutablel o

header 4265, sectionstable a=.C, fog g4 section 440, do . dat iectio_n
450 and ether sectiort%) 460C. In the present em oalmgﬂ? \?v?égspe? 128%F
Y

Bfta6y 117 detdtMhdSwREthet apipiellard bita- lica's foredrso PR

settctocherLargeAddress Aware by iesying bit,ix_ (6 0f %% feader 420 on
N%vy r§ferrér1%to FIGggE 6, a standard portable 5 executable image is
Showi Jenerally aE500, 16itanle Sexethiable Fage ichrieasms Dos 26

compalible EXE dieader 552 FOEMridentifierlQEM; ipformatigniQffset £0 1

P%mage pages 520. Image pages 520 include import
information, export information, fix-up information,
resource information and debug information.

PE header is shown in an expanded form and includes
machine 522, number of sections 524, time date stamp 526,
pointer to symbol table 528, number of symbols 530, size
of optional header 540 and characteristics 542
Additionally, characteristics section 542 is expanded to

include the following image files:

IMAGE_FILE_RELOCS STRIPPED 544
IMAGE_FILE_EXECUTABLE IMAGE 546
IMAGE_FILE_LINE NUMS STRIPPED 548
IMAGE_FILE_LOCAL_SYMS STRIPPED 550
IMAGE FILE_AGGRESSIVE WS TRIM 552
IMAGE_FILE_LARGE_ADDRESS AWARE 554
IMAGE_FILE_16BIT MACHINE 556
IMAGE_FILE_BYTES_REVERSED LO 558
IMAGE_FILE 32BIT MACHINE 560
IMAGE_FILE_DEBUG STRIPPED 562

IMAGE_FILE_REMOVABLE_RUN FROM SWAP 564
IMAGE FILE SYSTEM 566
IMAGE FILE DLL 568
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header section 514, MS-DOS 2.0 stub program & relocation table 514,
PE header 516 (which may correspond to PE 10 header 420 shown in
Figure 5), section headers 518 and image pages 520. Image pages 520
include import information, export information, fix-up information,
resource information and debug information. PE header is shown in an
expanded form and includes 15 machine 522, number of sections 524,
time dateIstamp 526, Epojntes @ symbghtaple 528, number-gf symbols
530, sizeI f optior geaderwSAO and characteristics 542 Additionally,
characteristics section Sﬁg%“éxﬁgﬁfd%pdst@jiﬁéfude the folfol¥ing image
files: 20 IMAGE_FILE_RELOCS STRIPPED 544

IMAGE _RIELEXEGUT N 46 _. |
|M_AGE_F|LE_thE_N@%%E_’JSﬂ%%ﬁé’ARE 554 field (which may
IMAE*® FIEEL EOOAIe S YMS2 STRIPPED 56CAMAGE: FikEre f1ag)

AGGRESSIVEWS TRIM 552 25 IMAGE_FILE EARGE ADDRESS.
AWARE 554 IMAGE FILE 16BIT MACHINES56 - +St1¢s section 542

IMASETFIEE BAEsS REVERSED €055@sed above, wrapper 126 may

lMﬁfﬁ_a%&_ﬁﬁbﬁiwgmtw}}gé%&M@&Eﬂ'a@@E@H:\%%Tﬁ' FEER 5,
5 é(l)z%A E FILE REMOVABLE RUN FROM SWAP 56
| -

FESYSTEM 566 TRARSE BRLE DLISSEE 18 IVAGERILE B2 bit
SYSTENMBNLOS70: IMAGE i 3YTES-REVARSED T 5721,

I%{FI E. LARGE_ADDRESS AWARE 554 field (which may 5 also
be referrelcif foas %heo%ar%%eA%rggsAﬁ%‘%?lﬁa) aware flag 554 improves

performance of the 32-bit application by taking advantage
of the additional wvirtual addressing capability.

Although the disclosed embodiments have been
described in detail, it should be understood that various
changes, substitutions and alterations can be made to the

embodiments without departing from their spirit and

scope.



corresponds to bit 6 of the characteristics section 542 under. PE Header

516. As discussed above, wrapper 126 may preferably modify Large

Address Aware flag 554 of a 32 bit application in response to determining

that a 32 bit 10 application is not large address aware. Such modification-OYD WISE
of the large address aware flag 554 impgroves performance of the 32-bit
application by taking advantage of the additional virtual addressing

capabhility: Aldwonghthe disclosed embodiments have been 15 described

in detail, it should be understood that various changes, substitutions and

alterations ‘can B&’madEIS TR ‘SiRbbdiREMSFitolt departimypfromitheir

;thanQaspamaéééBﬂDé@ﬁié%ﬂ@ﬂﬂ%TE%é%%%P@EQ'§%1b§@ operating
mformgg%n_ handling system comprising: a processor operable to support
a It operating system; 5 a memory resource in communication with

5 the processomiheyproeessor opetable tomanage the-memery kasource
as, virtual ory.fo lications run by the  processor; at least one 32
bistﬁgro%%i%? bpéél%l@%%éﬁeersusno?o %§%ﬁ§ %%o%e%s?or?“ﬁﬁ&%%%%e‘?em@ry
OpEFAlIE 16 autsmatically détermine wietherasélectedidhbit applieation
is large addrgss aware and to modify a large address aware flag
associated with the selected 32 bit application in response to 15
determiniiy thaBthe selsctéd 32 Wit @ptitaterrisaotoperable to be run

10 Dby the processor; and
a wrapper operable to automatically determine
whether a selected 32 bit application is large address
aware and to modify a large address aware flag associated
with the selected 32 bit application in response to

15 determining that the selected 32 bit application is not

large address aware.

2. An information handling system according to
Claim 1 wherein the 64 bit operating system comprises a
20 Windows-32-on-Windows-64 (WOW64 ) subsystem operable to run
32-bit applications.

3. An information handling system according to
Claim 1, the wrapper further operable to determine the
25 large address aware status of the at least one 32 bit

application during an initial use thereof.

4. An information handling system according to
Claim 1 further comprising a plurality of 32 bit

30 applications.



10

15

20

25

30

large address aware. 2. An information handling system according to

Claim 1 wherein the 64 bit operating system comprises a 20 LLOYD WiSE
Windows-32-on-Windows-64 (WOWG64) subsystem operable to run 32-bit
applications. 3. An information handling system according to Claim 1, the

wrapper further operable to determinejthe 25 large address aware status

of the at least one 32 bit application during an initial use thereof. 4. An

informatien han@lmgiwgggggmm@;@gg@ %)?_érygﬁg cag prisinga |
pll.galit. of 32 tgliLSO a‘%plicationg 14 5. An mf_orma ion han ing syste
accé?dlyﬁlg fo ElAim 4 WhRsin TS RiFApper i§ fartheroparablelee to:
determinésittetherrea Gm&:hjéapglﬁx&aﬁioﬂjs ?’igza\{%e %qg%ggf@@yg;@; ???é%rge
in respanse t ermining that at least one it application is not la
adcr(lzlress avg‘\'/arge",ggn%ed"ifyaaJﬂ arge address aware flag associated with the at

least onel32 Hsitsapplieationm 796 e AninformatiosbandlingeSystene 32 b1t

acggrding fe ;Glaim 1 vy{gege[{\atpg At least one Sgwkgtr aepplication is stored

in a storage resource in communication with. the "Processor 15 7. Anlarae
infoTRaEiSR HaNERy Systemasteerding ol Glainh6 vierein thestoragee 32
resaurcergompiisesshard drive. 8. An information handling system
according to 20 Claim 6 further comprising a page table within the
memory

6. An information handling system according to

Claim 1 wherein the at least one 32 bit application is

stored in a storage resource in communication with the

processor.

7. An information handling system according to

Claim 6 wherein the storage resource comprises a hard

drive.

8. An information handling system according to
Claim 6 further comprising a page table within the memory

operable to store pages retrieved from the storage

regource.

9. An information handling system according to

Claim 6 where the wrapper is stored within the storage

- resource.

10.  An information handling system according to
Claim 1 wherein the wrapper is operable to query bit six
of a PE header associated with the selected 32 bit

application to determine the large address aware status

of the 32 bit application.



operable to store pages retrieved from the storage resource. 9. An
information handling system according to 25 Claim 6 where the wrapper

is stored within the storage resource. 10. An information handling system
according to Claim 1 wherein the wrapper is operable to query bit six 30

of a P" header associated with the seldded 32 bit application to determine
the large address aware status of the 32 bit application. LLOr[) VV SE
15i. A method comprisino: providing a wrapper for use within an
information handling system operable to run a 64--hit operating system 5
and havincr-at 1éastone sk BREPB L 36 a~ or. operable to be run by

the 64 bipeperating.system: gitamatically.deterining, with the wrapper, .,
wtglethgrl a selected 32 b.it. a%%glcatlon is large address aware; and in
response (G dStEmirh T tHe SelcGted 32 Bit £6 applicatonys hotargy sten

5 addréss:awarey naodifying:a large address awsre flagassociated with the, o e
S ed 32 hit application. 12. A method according to Claim 11 further
1g}%§m%%siﬁ%%rg\%d%ﬁ]gtthgzﬁ\?r]éﬁﬁelrn‘r%r G€8 Withian information handling
system opetaite to- rarn d Wieowss82omyVindaws-64nsuksysiene r, ~whether
associated.with the 64 it opgraling system. 20, 13, A method according. 4
to Claim 11 further !

in response to determining that the selected 32 bit

LLOYD WISE

10 application is not large address aware, modifying a large
address aware flag associated with the selected 32 bit

application.

12. A method according to Claim 11 further
15 comprising providing the wrapper for use with an
information handling system operable to run a Windows-32-
on-Windows-64 subsystem associated with the 64 bit

operating system.

20 13. A method according to Claim 11 further
comprising determining the large address aware status of

the selected 32 bit application during an initial use

thereof.

25 14. A method according to Claim 11 further
comprising:
automatically determining, with the wrapper, whether

any of a plurality of 32 bit application is large address

aware; and
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comprising determining the large address aware status of the selected 32

bit application during an initial use thereof. 25 14. A method according to  LLOY}) yygf
Claim 11 further comprising: automatically determining, with the wrapper,

whether any of a plurality of 32 bit application is large address aware;

and 1-~,. O~((r VISE 16 in response tbcdetermining that at least one 32

hit application is not large address aware, moditying a large address

aware flag-assosiated with-eagh.at-least one 32, bit applieation. 515, A5 i«

method according to Claim 11 further comprising: storing the at least one
32°bl applicatidn orf a"StoragerdSo e 3o cratit with fslinforiation Large
hanttiing s10 system; Andsteringheaviapper o0 tﬁ%é@r%ﬁe NESQHICE&ne 32
123. Atmaeth%%ggctoirg;?g to Claim 11 wherein determining the_at least one
32°bit apBﬁjcatlon IS not 15 large address aware further comprises

querying hit six of a PE header associated with the selected 32 bit

appiication, 17. £ Wiannel applieaion,{or opimizingvittyal. 50 merpory
available to a 32 bit application on an iRformation han ling system having
a 62BRIoperatng system comprising, the wrapper operable to:

storing the at least one 32 bit application on a
storage resource assoclated with the information handling

system; and

storing the wrapper on the storage resource.

16. A method according to Claim 11 wherein
determining the at least one 32 bit application is not
large address aware further comprises querying bit six of
a PE header associated with the selected 32 bit

application.

17. A wrapper application for optimizing virtual
memory available to a 32 bit application on an
information handling system having a 64 bit operating
system comprising, the wrapper operable to:

automatically determine whether a selected 32 bit
application is large address aware; and

in response to determining that the selected 32 bit
application is not large address aware, modify a large
address aware flag associated with the selected 32 bit

application.
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automatically determine whether a selected 32 bit application is large
address aware; and 25 in response to determining that the selected 32 bit

application is not large address aware, modify a large address aware flag LLOYD WISE

associated with the selected 32 bit application. LLOYD VVIF. 17 18. A
wrapper according to Claim 17 whereihZote _no whether a selected 32 bit
applicat on i- large address aware comprises querying h':-*__ six of a PE

header associated.withtbe selected 32bit-application. 19. Awrapper

according to Claim 17 further operable to determine the large address
aWare ShiuEof e -dtas oifel 82 bit Gpplicktion diny ariniruse Large
thetenfe 1@ 20wArwrappepaccardingte-Glaim 17 furtheroperablesto neager

determine the large address aware status of a plurality of 32 applications
S i & S TG hand o oy R e T

e.?e e
Information
19. A wrapper according to Claim 17 further

operable to determine the large address aware status of

the at least one 32 bit application during an initial use

thereof.

20. A wrapper according to Claim 17 further
operable to determine the large address aware status of a
plurality of 32 applications associated with a selected

information handling system.



