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1 SYSTEM AND METHOD FOR AUTOVATI CALLY OPTI M ZI NG
AVAI LABLE VI RTUAL MEMORY *159159* TECHNI CAL FI ELD The ,
present invention is related to the field of mmmmmmﬂmﬂm
systens and nore specifically to a system and I
for automatically optim zing available virtual 5 #5950«
menory. BACKGROUND As the val ue and use of

i nformation continues to increase, individuals and

busi nesses segksBadi ANONAETHEY SFok OARFORRESCATy St or e
information. &PErwPEied AYRHLARLE viIRrdAL H&ﬁr&ﬁR&S

i nformati on handling systens. An information handling
syisfcemaaNieraldyy processes, conpiles, stores, and/or
conmuni cates informati on or data for business,

per sondlhe @restemdr ipvepasies tﬂmerxeﬂ)atd}d @y helSRileSld o f
t ake advant a of the, value of the information.

poSTRUE s SR G HrS AR WAk (oGP tats and
e t Hodl ore RRIHomataIoa 1084 AR nfi RS @Rta iUSBIR Yfirtual
applications, information handling systens may al so
vE®Cr¥egar di ng what information is handl ed, how the
information is handl ed, how nuch information is 20
PRRCeSReNpSt or ed, or communi cat ed, and how qui ckly
and —effrcrently the informati on may be processed,

st or ed AsOitheC @A CRldethselRE VAR Ma@NDr Rontinues to
i nformati on handling_ systens allow for informtion

hdRGESAG Cay SPEHY A EE agehdu@ingssesnsepl eddidriqnal ways
SRRCpiloeed3Candl stREE finE M5 td™rSUCh RS Y iBlailable

transaction processing, airline reservations,
eficepeirse igatiaformeddon dranglldg systemeni cati dnsformation
aﬂ%hhﬁQﬂg E@%%%gP%E%%rgiq%lb@%cesses, compiles, stores,

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 quickly 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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systens may include a variety of hardware and software
conponents that nmay be configured to process, store,
and | 1 CQAnnoi I I'l *c00002* 2 conmuni cate information
and may include one or nore conputer systens, data
storage systens, and networking? systens. Some

i nformati on handling systens include operating 5
systemthat are able to run applications that were

Ordcginfiad il da tde siirgaah ftiforl Sy a i fdRy e RE M
system For instance, some information handling .
SYIMRHE SIS YIS EANSy Flet tStaraas sy tas emtchdietingrking
m§¥§gégb'existing applications designed for use with

a 32 bit 10 operating system For instance, the 64 bit

W ndowsSomsp eirretd mmen tsiyast draraticiorenoistesnd dadilngle operating

e ti d e t 3 it plicatiqQns via a

SR A AP UAORTRY i Sorl fo RIS il Yl

(\WMbinalOne dethiarieaefaf uaenwintth a 3 ffdreanplomatd tiimg
na 15 4 sub systemis th t he | 4 sub, system

calY 3550 edSE 1P § abi e i ™ 31 Fystems

bYatSi0MBre 32 6 thBPRIPOH 1P sydt iR dHatU @y dlisd Srun
known that 32 bit applications that are "Large .
Adriedsi nenaerl iqat ko demhanahdenfusdditibml32 bit

: _ : it 0 ; _
A BT IR TR e I8 At
32 drntatapy |syedt eomaddratmatas dsarlype Nddy e Sske Avtairan aardd

b 64 bi at i yst.e h ful | f
(SR o I A TR R KPR DRt
t hee Aeppieailed s (W)nddvof3 2ddr-alndsldy 655 awns:) .

available 25 to 32 bit appljcations. However, in
order W1 2BAHAIN R iTHTGW t Iakit application on a

WOW64 sub system is that the WOW64 sub system can
increase the available virtual memory accessible by some
32 bit applications. In particular, it is known that 32
bit applications that are “Large Address Aware” can take
advantage of additional virtual 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 address 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 must 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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advant age of the increased virtual addressing
capability on 64 bit operating systemplatforns, the
application nust be coded with a Large Address Aware
switch or the 30 user nust set a Large Address Aware
flag for each particular 32 bi® application using

i mge header nodification tools. As a result,
increasing virtual 3 address space requires a

S isghtire sea Hp s W quifre AN Sl G A 1durdf fort and
expertise. As a result, very often 32 bit

apITHCHS TAE o tidte ugI5o%E e exRartaisar vike wmlresult,
ad@ngs HaL e s Mty My AU LRS O 1 32 Al tepe
applications running’in a 64 bit operating system
eVICTeIFES VISUMAMRE AT SRi4E SOENTIEN Tiver dieoravad el for
h .S r - ) t hod _ fqr. aut omat.ical
ool Bt SRR MR 4 3 P {8 dystem
agmviigainems .running in a 64 bit operating system
environment. In one aspect, an information handling
'quhﬁding processor operable to
stopport—a—64—bH—eperatthg system The infornmation
handl i ngSy$Hw 15 r@he%P HAl4des A [ G/ Wb thod
communi cation wth the “processor that 1s abl e to
méeag @ utivearsmsrlyl yr egpduinte iagy wintiusdl meemry dwefilable to

appl kcations .run .by the pr.ocessor. _ Information

O T IR R USRS A U T Wi eyoven
appiviieahimentt.hat can be run by the processor and a 20

wr apper._able to automatically determ ne whether a .

sel ect éd $8pPAEPESHIi @&t & Gnatdiofe haagtlday muatem (s

t r et Al 43 I 'ﬁ@%ﬂ [
ngtgswl%grggg ,&da%rlgl?smn%e\/\gr e, the wr pg%rbtlr?gg%i e af&rLl:arage64
ABdtesperaiang flysgeassodihat dafiniriiatiiion $elnedtiedy 3% stem

b%ﬁso includes a memory resource 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 nmethod is

di scl osed that include providing a wapper for use
with an information handling systemthat is able to
run a 64 bit operating system and having at |east one
32 bit application that 30 nmay #e run by the 64 bit
operating system The nethod also includes
automatically determning, with the wapper, whether

a rsrlresiehwdd i t ranld i6d10R, | Sl AP hRAIHLHRetermining
Aware. Additionally, in response to determning that

t frdradeltdid @@13323%1% 3Fppliitc APRdndad iipat isamps Addigss fAddress
A t ke, Jeihed,d HeTelE AT Lar, S
Aree| S e QT T RO AR ¢ T M
applaireatfilae. assopdtatadomidh adpectelertwdapebit

a ' i for optimzing virtual nenory avail abl e
tgﬂgh%g%gﬂ%n"application on an information handling

syst emIrhatethasct hebd akﬁptedtpebawna@pﬁystaﬁplii?ation fodr
di s¢l,osed. The w apper may 10 automatically determ ne
WRBHOR 24 G E SR BB ZFPIoRLcoRd & D G
ARSI T AMRIE cANGin 1A FRHReASS HAnddehef @g%'t% ggl%tt has a
the selected 32 bit application is not™ Large Address
ARér &1 theiperp ta nga sys tAsd ies sliardos ed . ag Thas suwicgesd may

W : ' |1 [ h resent disclqsure

R TS oA R et g, R R e ot 10
Oappilechtiical iadiangegdddrespr Awiadiengnd ,Widpp@fspohs® to
i nf or mat.i gn _handl i ng system using.a 64 bit operating
ST ERT G106 PRCne N EENEF 6 JAoP ik $PRjiEation is ot
applrigeahiddireiss hakge Adduesy AVakegel Bddirdls Aware flag

determ nation allows each 32 bit application run on a
i AFEPREPLER WAL the S¢sPdim adPAdcaté®rbit operating

s xzt emrhe beesrted 9kchbagged 1as1Lakge Address Agare
important technical advantages. One technical advantage
is providing a wrapper in a information handling system
using a 64 bit operating system to determine whether or
not a 32 bit application is Large Address Aware. This
determination allows each 32 bit application run on a
information handling system using a 64 bit operating
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.

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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provide full use of available virtual address space.
Addi ti onal advantages will be apparent to those of
skill 25 in the art fromthe figures, description and
clainms provided herein. BRI EF DESCRI PTI ON OF THE
DRAW NGS A nore conpl ete and th®rough under st andi ng of
the present enbodi nents and advant ages thereof may be
30 acquired by referring to the follow ng description
t ak@e rielf cG@McENGlundR Y tihdikRe tAC AQNRAPEANG  HAWRGS,
in which 5 like reference nunbers indicate |ike

f ¥hededE: and wherein: FIGURE 1 shows an information
handl i RgSRE M r.dij [ f. ent
i sl oagror™ 3MerERRE ! dhacmetaehl Bl
mMeeery dasgoitdi rt@atc@ia:gsemfodtihreemxre@fenttheli;srcemwfe ;

di sclo o Bl QJRE 3 _shows anaot her _enhodi nent of a
procesgg? 0 2a%gFWFan§ﬁQﬁ$%ﬁ§ﬁdPFﬁbV Argery
mereoy dd g i a@.h@b@dinemh0$fWQ?F @&gb@@tpﬂmﬁﬁﬂbsure;
di sclosure: 10 FIGJRE 4 shows a ow di agram of a
nethodiggggﬁbgnghoﬁﬁ PEREREHg TGP RE NS @feft Processor of
daachagui-tia tEbaURENE 15 hopsya tleir MBRD émoB9a RetdidiN%o an
to teachings of the present disclosure; and Fl GURE™6
skBRedamestt 5l &hexPegesbite diPELosiEg§e 15 accordi ng

to teaghi f pr.e I ure. D .
DESCR PIPORECE TV ENGERT U PEgrart 84 Sboariinpsegrding
t be tewehtings aifdthes pradeant djeslasardeest under st ood
by ref o .FIGURES 1-6 wherein |ike nunhers
ref er ?gap%%e%aﬁ&ofﬁ Eor-Pe¥FBREYnd Bt §C5Rd e O
ekteaehtinganes thel pkesand diecnespeedi adel enents.

FIGURE 6 shows a Portable Executable (PE) image

according to teachings of the present disclosure.

DETAILED DESCRIPTION OF THE INVENTION

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, a
network storage device, or any other suitable device and

may vary in size, shape, performance, functionality, and
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For purposes of this disclosure, an information
handl i ng system may i nclude any instrunmentality or
aggregate of instrunentalities operable to conpute, 25
classify, process, transmt, receive, retrieve,
originate, switch, store, displfy, manifest, detect,
record, reproduce, handle, or utilize any form of
information, intelligence, or data for business,
s@irdrid.f i @het Aifddma oD tHiald IRHE @88 entOfa e Xaiil Bie
an 30 i nformati on handl jng system may be a personal

c HARNABT 2L e MR Kt e PRF &F TR REJRGETING

SUdhl @ e\ A o MR MY ;Jxrbc%gsqngsfiﬁﬁec (CPU) or
performance, functionality, and 6 price.

i ﬁfaﬁdmneommaﬂﬁuWesymmqi‘aﬂqm AUROM v mdi)m:acmdsesr
TEyPes %'%“'}/{onv%rieat%rl em?{e%%{fce i1 5 o Cesoééé%ts of

centra processing uni ar dwa
so-ﬂrte\/varrffocmrattrmjn Ihzgidﬂ,lr@mﬂysamdn( ml‘ayotlhﬁ:!'ll.ﬁié wmas dmf more

no v i.le meno Addi ti onal nponents_of the
g e e i SRR e o oat ing

dlv&'ﬂﬂré)ét%s.cnélnféieahd’gg & gfanar l&doafatxslcfﬁ input and output

connunlcatlng with external devices as well ‘as

valri/Qs denfpuﬁeSancﬁtmh mﬁ a ( axg i Gedlouiifeh ard a2 video

i E%/%%frlag’i'on %gﬁ I'ng syst em may %rgjl ssq} nzﬁmgﬁbe)f)naelso?

noires indse onep eratmoece dnuseamszpetrahdcanhmltuaatnsmst

GRS LIP HROIHL 1 IF AT TSy Lhg Seedr i

to presey ﬁhﬁeﬁmﬁg &o IFMBURR €d kn geiRimhdtyict HAE1ing
is shown. Information handling system 100 incl udes
pﬁ%ﬁ%§§b@¢ﬂﬂ¥d%ﬂﬂ;fQuﬁr?EEPtz?%ﬁ%%Q?uﬁﬁnnkVQﬁH%ﬁﬁ

SB@%rFe'Pa(l e bb, l'You;rJ-G aik yakt Qi Vr%tnciiz%?gi; Vsystem

Chip set 112 is cou to processor 110, hard
1200 Binesd ubks a:mpqmm.y 1116, 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 causes 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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20 System 100 nay operate by executing BIOS 114 for a
system firmvare (not expressly shown) in response to
bei ng powered up or reset. BICS 114 identifies and
initializes the conponents of system 100 and causes an
operating system 122 to be bootéd. Qperating system
122 25 may allow the user of system 100 to initiate
and run one or nore applications 124 on system 100.

ApReirGatineNs m ey he Phrered-a01 har ¢adyive b3 a8 ng
may be stored on renote storage resource
c@rﬁﬁt}mﬂbéﬁ%r@aym}rﬁ%dfw e s meme] 3@.- bdfis s@pliggtions.

%4”%&‘4!0 Jéﬁ%q:a\@ltr%] %Sf*ytte'npri%b %H)e%f or 'Favtr' %@{ample, an

han ling systémor c nts present
e fxteinveet Meanodvd rﬁ%@emﬂlqlmgyudém’l@ldper atimdg ey stsenicular

pl i atlons 24 and wr era
syg?m%pl i’s B rfa(]etléﬁ ésygt&\f)@%z (%)g]pgtll ?/J ws-32-
t lodi- Wil oflsS-G 4 UINOWBR: ) Olsuiyes t3ar [Ficlr Wd&ahgormsz bit
The bi t operating system 122 may for, exanpl e,
LS ol P@frT@&qmyo@re(fawﬁy ing a set of

PRAleRitlad 0 1HRQAIdRR/Ing QRAIAH S SéSte‘%'@c]d%%d by
conprises a Wndows-32- on-W ndows- 64 (WOW64)

sm%ﬁ@mrf @1l OeXer @Etry 18 ehithe :;pmgec@ﬁdams Wwgiser
%@éc& ?:fl%rta%sy 'f’]%nléb%xa n%%le %&)p&q.)&% %@ e.L24 c')[n a

|ns ructlons € execut Frocessor 11

t@néﬂemn@dﬂemhmdmmmgﬁ Adﬂﬂgﬁ&'Am$r3630be 1ntegrated into

characteristics of o or nore lications 124. In
B A O GRS OF VSRl 1506, i AP e Sy b

i rafp@hfelae tfoa@rﬁﬂrt)d.pl@%ﬁlflc%\\titcﬁfg J&Q Wiappe! 2h2@riRte

be _applied to nmultiple applications 124, In an
eﬂmﬂ@ntew%&trmite WptnemSe LRibapiger $e1Pe Avdydepeuch

oide S Ueh ba-d Bat, Y o SRR B Bne or more
cated to one or re tlcular appl 1 cations
Appkwaawd@msap@duqaﬂumm@s at |least one 32 bit

Applications 124 includes at least one 32 bit
application which may be run by operating system 122. In
some embodiments, applications 124 may include a
plurality of 32 bit applications 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 0S, or in
compatibility mode on a 64 bit 0S8 utilizing a WOWé4 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. In 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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application which may be run by operating system 122.
In sone enbodi nents, applications 124 may include a
20 plurality of 32 bit applications which nmay be run
by operating system 122. Applications 124 may al so
include 64 bit applications whch may be run by
operating system 122. A 32 bit w ndows application by
itself will typically not be aware of the presence of

V@b ean & HéaRsn .25 viGtt UeNOWdnforiyt 20D TN iG O B a
bit OS, or in conpatibility node on a 64 bit OS

utSHTEESNG 50 ABREY Gtherdmay alsehaenshiaha Iewds and
r%&%&%ﬂ%&ﬂaﬁ @é%#ﬂéélzéb‘#éﬂﬂﬁﬂ“fﬁﬁﬁM!BL‘%?%é“%ﬁfddkments,
communi cation wth virtual nenory 200 is shown. 30
Viviitnrala Imsreooxr 2 @ 0 st sa nporadesh bof apsmmti il Gy dtren He2 .
present_ enbodi nent is_aportion,of har

drive thﬁ"O.r SAlY %ﬂ%ﬁffl%g%'na S A Ci‘féb
arend4toB daiter et ddey emD Md e IREIFRY Wa2R0 IBds and
receive data ores 250 from CPU 110 and may al so

f
séﬁ’&t&"éﬂt‘%ﬁoé’a?j% e§ &% JHAb Y e B o ¢ S

1Hown SUB-RMIOSRIHS 200Viild U JERIMRINA 0 drS with page
managed by operating system 122. 5 Now referring to
FI e 2103 mibgdte ighdmmy iGPUn semmung didtiprs twitds storage

2 eGaiVvi n La | n ' i hes
sap PRt M TR [ GHA A Sl R, Mo
2@@sicsirice dedmnayc td @n heirdh dage .t alflaye? Habvdhi 210 iis

turn in._conmunj cation with_sto e 10 resource
1 55T Lend o AeSieh P AL G Ea g, GHage 1o Fiera Jgrem

MRy tihe nA dafed tdHIEE 2 1RAGd MUY itheRYY 8Bl memory
send pages fromhard drive 120, store them wthin

p&GE -t ablF& O h B AR 1B NAremdrd ¥A rkafalanferffmically

200 ST A0 JI g e S aly oo

t vertual 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 disk
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 nmenory for that program Only a pages that are
needed are stored in physical nenory. Page table 210
(which may be formed in nenory, cache or a disk

dependi ng on i npl enentation) preferably stores the

list 20 of pages that are in physical nmenory and the
mappi ng from virtual to physical pages. Now referring

to FIGURE 4, a flow chart showing a nethod 300

aFGH=d @@t ntieRE Wit hefr the RHRIARE ngdisSEeeHi® IS 64 bit
shown. Preferably, method 300 takes place 25 . .
aPPSFREIEQ By shisih dbetampyl iV evBnB 2bypid @@l igations.
SHE @Re AT Rk AT BPP Sk o128 1LY Wi s

Large Address Aware analysis during the initial "use
ofdegezmipies wigphiegattihen cpe rialtd ngy styener00.2 2Vettheg 3@ 100

beqi 6 is i | 0. | .he .
Do SRR SR P i cien coes

paict dhclliveet @oWoWerr apiedad ihor syseew,t it Hehenebhdd tthen
operating system Next an application 124 is invoked .
by eGSR S3ES. sERR wigpsed §veiltst f@dt &b mestwiidiHgication

t he operatipggystemis a 64 bit operating system
that may also run 32 bit applications. |In the present

enbodi AEntthel PPerEs 1394 spisd el difper WolSHesyist@m 316, then
h e I 1 of, em.10

D2 e LR AR BLARE o LRI SO D B cabie

degpl inett iiomc livderea OO oplexat,i nihes yeitdind tdee avetihed

th t t t 312 d awaits for the next
aSEEERSE GRE EEI5E R FORY TPt Loe 18pdrdiEen e ssmAvaTe

a3peV64 19y ehemaptii ddteon 1@ ThedemarRierdevare 326 then
information for the 32 bit executable applicationis

r 8¢ FEChoRexetwme %t IRGERdStlarn Hoyeviatiot Her thre selected
AP BRLLARLAD 2 g BRI MR 2524, ene
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
queries 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
text section 440, dot data section 450 and other sections

460. In the present embodiment, wrapper 126 preferably
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the nethod returns to step 312. However, if the

selected 15 32 bit application is not Large Address
Aware 324, the method proceeds to nodifying the inage
header to set a Large Address Aware flag 328. The

met hod then returns to step 3%® and awaits the

sel ection of an application by a wuser. 20 In the
present preferred enbodi mrent wrapper 126 queries wl|
CliRtle rinTR@e fiHed Heat G pAIAIIRSS AVANE KI%4 1 idQl8IdH N& set
whet her a Large Address Aware flag has been set for a

s &% Oee d3E TS %@ﬁnw PR nolyr SMEEYIiRg fd tFISGIRE 63, ofn PE
| Myt wolgmage is  shown and referred to generally at
400. In-Menory image 400 is typically located on hard
drive YW aedemxire tion FICRIREAS, e absdemcabide port@hieon

' File E t (COFE). In-Memory i 40
g%lr}}%%a tlalfli%nc::"l%a es J%@%Jévarld&enff@@é% aﬁg?s?);bl e%ortable
ekeueumiajbeehaaﬁgd ed%llﬁmﬁ M Dogb Ioe y%lqmpmliblteexEXE
section 440, dot ta section 450 and ot her sections
266396T B /pCEb A TANEN WEBER Lo/ SEdstatioy PE
10 cdeleer MeR@s othehner My RS iCW &t u? Pidgr@RPld GalliRAtion
is set to be Large Address Aware by querying bit six
(6pbdre PR4 hEXddreadmy. SNéw (Wriedy M3y CoIRIEGURRG o PE

st andard ,aer %glg%gl g&et : Labl:s éi(:%ggliio% %%%gars 518 and

generally at e ex e I nma I'ncl udes
MBmBGS Pageso®Rdt.i blImalgdE paaead &2 051i2c10dd import

i dentifier/OEM i nf tion/ X fset tq PE head ,
S S PSS AR MEBER 2 6 SR P Blr diF'e TPeR AT LR

t aklseusle, iREHeRASOD WA \Wailkkly TR sFataspond to PE
10 header 420 shown in Figqure 5), section headers 518

and | REgbegagss IBpehawrage gagexrspdechdorge angdmeludes

| phehTRE @32, CXRider YOI Qs 514, UR ikt YR ithmp 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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resource information and debug i nformati on. PE header

is shown in an expanded form and i ncludes 15 machine
522, nunber of sections 524, tine date stanp 526,

poi nter to synbol table 528, nunmber of synbols 530,

size of optional header 540 aRd characteristics 542

Addi tionally, characteristics section 542 is expanded

to include the following inage files: 20

| MAGE_EMhEEREIOESURTBiviSREM OMAGE- FI LE- EXEGYBABLE- | MAGE

| MAGE_FI LE_[C1 NE_NUMS STRI PPED

| MAGE_EMPEEL BEAE_BYNESSRRVERSBED_HI 572

| MAGE- FI LE- AGGRESSI VE- W5- TRI M 25

| MAGE- FI LE- LARGE- ADDRESS- AWARE | MAGE FI LE 16BIT
NACHINEMANEGEJEELEABGEESDREEEESEDAB® 554 field (which may
| MAGE EI LE ZBIT NACHINE MAGE: FI L E-DEBUG, STRI PR D
5545588 TB48 jric 78 5560562
|MBGEeEbbEdBEMENBBEE6RHN Eﬁawcﬁﬂ&aciﬁ%lstlcs section 542

! %EE}FEEE-I{EE%LEMSSJ%? IAI\S/A% slc::t.llégegl_ lé.b?)?rse , wrapper 126 may
preferably modify Large Address Aware flag 554 of a 32
bit application in response to determining that a 32 bit
application is not large address aware. Such
modification of the large address 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.
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11 | MAGE_FI LE_UR_SYSTEM ONLY570

| MAGE- FI LE- BYTES- REVERSED- HI 572

| MAGE- FI LE- LARGE- ADDRESS- AWARE 554 field (which may 5
also be referred to as the Large Address Aware fl ag)
corresponds to bit 6 of the chakacteristics section

542 under PE Header 516. As di scussed above, w apper
126 may preferably nodify Large Address Aware fl ag
SSfnaf 13 32.aTRidp &l i cation in response to

determning that a 32 bit 10 application is not |arge
addr es$ .avaer isfchrmatidin ineadldmoo Ve SQqPraddiés's
aware f| | 1IPr QV. erf or of, the - B :
appl i c&t i%%ﬁ) %;‘/égtoa io??éﬁgaé)vl%nttgge EE]‘Q‘%tthés1 ggdi%?tor%{eratmg
Vigytatadm ;addr essi ng capability. Al though the discl osed
enbodi nent s have been 15 descri bed in.det%éﬂhiéhe

shoul d TFSr TGt ST Gratged

s yhstdddiidron s N rid def i+ Uieredil bea dratmage e memory
enbodi ments wi t hout departin%ffron1their.spirit and
SESFRUTER WEAT IS uaiamgmeys for anpliisadrinity g Py the
h ddig3y,st em conprising: a processor operable to
support a 64 bit operating system 5 a nenory

resour G ilreacommmure 3 itoit venpl itdee iqer cuesssdrle the be run
procSifor operable to nage the nenory resource as
Vit (e ?%F%%ﬁ’éﬁb ications run by the processor;
at | east waneEr igewiflé aad i aart anperiadd 16 vt aldtsermuime 10
by the processor; and a w apper. operable, t

AURSRIGT & 89 Rt Ho D AR CP e Gt o a0 qddress

apRld £t R 1S hM I8, A L85 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.

2. An information handling system according to
Claim 1 wherein the 64 bit operating system comprises a
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
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

applications.
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aware and to nodify a | arge address aware fl ag
associated wth the selected 32 bit application in
response to 15 determning that the selected 32 bit
application is not |I|arge address aware. 2. An

i nformation handling systemacédérding to daim1
wherein the 64 bit operating system conprises a 20

W ndows- 32- on- W ndows- 64 (WOW64) subsystem operable to

run  32-bi t A3PRHRAHAIDN Jan] iindf FERttend R dRWH MY to
system according to Caim1, the wapper further

oferdBl ¢ Whedsddy Mhfe WIRPPEY |ig Jerdd@reSParmtle to:
status (ol A A A0 E2 3 o5 ARMIIGAARAIUL Nrge
an initial use thereof. 4. An information handling
sysidemsaceoradieng argl Claim 1 further conprising a
plurali.ty of 32 hbit 30

| i.catjons. .13 .5. ;
i nfor | 31y Rt %I%ff%éﬁ%%ﬁ%%%%ﬁ&ﬁﬁg'%g %é%%ﬁngpe 32 bit
Wagipdiik aftienviappeit ilsdas tdtRirespe=akire t adodlefyeran Inerge
whet her each 32 hit application is |arge address
aRSE e SEn @ W G fﬁé’sﬂp(ﬂ%&oﬁ@t&é{é‘ﬁﬁ%itﬁ% Afatt S5 &g 32
ong 34 pticaaBRid.cation is not |arge address aware,
nodify a |arge address aware flag associated with the

at |l east one 32 bit application. 10 6. An information

handl i syste i.ng, t 3 %Qﬁy ' :

| east cr%;%'e S%S'blmt app:alcgclg% g%ngl%sinos&e [ neda&s(#ok?la e to
redaincd iwheomimurtileatdtorl edsth dree 3prodesmpliddion is
An i nformati on handling system.accordi ng tq . d ai 6th
WRECHER e S (UTRET SRS © oot TUBLE Gl Ph i 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

regsource.

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.
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8. An information handling system according to 20
Claim6 further conprising a page table within the
menory operable to store pages retrieved fromthe
storage resource. 9. An information handling system
according to 25 Caim6 whereléhe wapper is stored
wWithin the storage resource. 10. An information
handl i ng system according to Caim1 wherein the

wr apper is operable to query bit six 30 of a PE header
associated with the selected 32 bit application to
det er nithe t Aempshgd agapsdsiadare status of the 32

o L SPRELEALLAR aldrdboc? FBLNAGCCRTRRIR' BY JAIERHISn
a Wrapper for dsé wi nan information handling
shshdiniapesgblkent operabdeb4obirtinopefatbnyg sypetretning system

and havi ng at |east one 32 _bit application_operah t

b&7dr BRVEYS: RE gﬁaﬁFtOGEeﬁat%ﬁﬁ gggﬁéﬁﬁt&SPo%RFfégﬁFy%o be
detar Biyncheg, 6w bitt bpewaapper sywhether a selected 32

bit application is |arge address aware; and in
respon§§t96a&éF§ﬂ%ﬂhﬁﬁgeFﬁéPlPHe WdltBcthbg ¥rappeTyo whether

?nggﬁgkg%ﬁ k9 Rk %@ 8 AYdLes S ARk Ee MREIHMNGwAre; and

arge address aware flag associated Wwth the selected
32 bit inapglsipcatsicoso H2teAmiptingd thesotdiengeleatest @2 bit

11 fyrther, 15 conpri,si.ng providin h f
SBPHLERTAR™ P S TRt o6 han rie%gs %y’éatr%m“%“%?ﬁ—?éﬁlél § taree
I @dda ek Goase3Z 1akr \Asidedeted suhbdyshemsedeariest &R bit
with the 64 bit operating system 20 13. A nethod
aCPEIdiCAGCS Al ai m 11 further conprising deterni ning

the | arge address aware status of

12. A method according to Claim 11 further
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.

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.

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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the selected 32 bit application during an initial use
thereof. 25 14. A nethod according to Caim 11 further
conprising: automatically determning, with the

wr apper, whether any of a plurality of 32 bit
application is large address aware; and 15 in
response to determning that at |east one 32 bit
application is not |large address aware, nodifying a

large ﬁd%%%n@\éart% Het@rpeseabatadtwath leash ane 32 bit
| east one 32" bit application. 15. A net haod

aappﬁ.dcng ipo @smmtﬂamet RedressnprREeng TOSiSNiRg #hdarge

asgast 2 i 0N a or.ag Ol e
aSSOCIa e Q%F%hf?hé A f%%?thwﬁg€dFF%3 a%oqgﬁgﬁénl 32

ahdtsb@pﬂﬁgathenmwapper on the storage resource. 16. A
met hod according to Claim1l1l wherein determning the
at | east one 32 bit application is not 15 | arge

addr es3 sawame riatHIE la RRIAFLNRLe T o Wakyirng bifursiherof  a
PE header associated with the selected 32 bit
aﬁﬁﬂﬁ%&ﬁﬂ@ﬂ 17. A wapper application for optim zing

virtualg fo%?ﬁge'@{ey Avaidall &ded 33 32 thidpARRHtGHI Gh a

on an in tion handling systemhaving a 64 bit

optoatigey resystm® corgndisitay wid wbep gevt ematelne handling
aut o tlcaII determ ne whether a selected 32 bit

aﬁﬁ% SRt O c¥s | arge address aware; and 25 in response

to det eygBriimg tHwatwideael@ctdt 3> didge 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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application is not |large address aware, nodify a | arge
address aware flag associated with the selected 32 bit
application. 16 18. A wapper according to Caim1l7
wherein deterring whether a selected 32 bit
application is large address afare conprises querying
bit six of a PE header associated with the sel ected
32 bit application. 5 19. A wapper according to Caim

17 furgger AOQQE@?E% taec@@a%gp B8 theikange waddiedss
awar e status of he at |east one 32 bit _appli.cation

ddetﬁgrangu whetheruge selgetesf 32101802apR1ldcasdon is large
88rggggah§gglgl%E}ZsegrﬁngEglggebagl%1&00@6%3@@'H%ader

arge address aware statu plurality of
aapbbcabtedswashochatselwwthda3§ebe¢te@pluﬁbamﬂut|on
handl i ng system 15

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.



