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Fap vx. Chicago: A Deeision Maker's Guide 1g 32-bi OS Technology

Execative Summary

This docurment is designad 10 provide the corporate datision raker with benefits of 0872 and impartaz
Information abowt critical weaknesses in Microsoft's fortheeming Chicago eperating sys:em. Af ths beart of
the dissussion are key architecraral, operational, and strategic flaws in the Chicago OS design and stratepy -
flaws that Microsoft has either dewnplayed or ignored in its efforts 10 marke: (icago 4s the "next generarion”

Windows desktop pladorm,
For example, youll Jeam:

*  Why OS/72's ability to isolats individval 16-bit Windows applications into their gwn scparats VDMs
provides 2 level of ittaeapnlicarion pretection that is urgvailable under Windows 3.1 or Chicage.

How 1his same isalation also allows OS2 to presmptively multitask existing 16-bit Windows applicatiogs,
with no impact on aative application performance

* Why baving 2 comprehensive System Object Modcd (SOM) is importane, and how 05/2's SOM
implemenrarion acts as the "glue” to the WotkPlacs Shell interface,

*  Waysin which 082’ Virual DOS Maching implementation is more flexible than Chicage's.

Major topies inelude:

*  Architecrural flaws that compromise Chicago's stability when ruming 16-hit Windows applieations.

*  Howihess same flaws also Hmit Chicago's multitasking capabilities with 2 mixture of application types.
* Whythe lackofa S);szcm Object Model makes the Chicago interface "fragile.”

¢ Ways in which Chicago's DOS beritage render the product inflexible when deating with 16-bit DOS
device drivers.

At the end of each secrion, 3 direet comparison is made batween the Chicago implementation of 2 partiewiar
subsystem or feature/funcrion, and that of the lesder in 32-bit desitop operating systems, IBM's Operating
System/2. . .

The muaterial {3 based on an indepth analysis of Micosoft's public statements regarding Chicago's design
characteristics and various presemations given at trade shows by industry consultants.

0572 « The Right Solition

Choosing the right operating system. In many ways i's the mest impanan personal computer technology
decision you'll makee in this century. Choose witely and you'll reap the benefits for yeare. _Choosepooﬂyand
you may fisd yourself in 4 gragmire of wider-performing software and inadequate computing powet.

Sojust what constitutes 2 wige ehoice in today's confusing PC markeiplace? Simple: the product that does 1he
best job of preserving your exisning investments whils opening the door 10 the furure, In 2 nutshell, the wise
choice is Operating System/2.
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Warp ve. Chicago: A Decsion Mdker's Guide 15 32.bit OS Technology

OS72 - The Worid's Most Papulur 33-bit Operazing System for IBM and IBAL compagble PC's

Why 0827 Becamss it represents the most fogical upgrds path for today's PC users, OS2 preserves your
investment in 16-bit DOS and Windows applications while providing access w 2 aew warld of 32-bit,
ohject-orented wechnolopy, .

Upgrading to OS2 is 2 win-win proposition. Just ask any of the tnore than five-million OS/2 users - gver 8
tires 35 many users 25 Micresoft's carrent, 32-bit offering, Windows NT. These are people just like yoo who
bave: outgrown their existing DOS or Windows envirooments and who ars tooking for more « more power,
morn: funeticmality, more stability.

With 0872 they've found a powarful mix of backward-compatibility, 32-bit processing pawer, and ease of use,
aleme; with the kind of rock-solid reliability 1gat only 2 matume, estahlished operating system plarform can
deliver. With the relezes of V3, OS/2 is entering in ite 3nd gens=ration, and the product's reputation for reliability
and price/performancs is unmatched in the PC jndusery.

Bt whar abowt Chicago?
This is the quastion that perplcxes both comporate decision makers and end users alike. With all of the media

hype surousding this “next generation” of Mioesoft Windows, many custemers fes! paralyzed when making
operating sysiem purchasing decisions. The fear of “missing-out* on Chicago is overwhelming for some,

But as experiencs with the injtfal beta releass of Chicago has demonstrated, Microsoft's "next generation” of
Windows is far less compelling than they would lead you to belicve, In fact, the core of Windows 4.0 s
probably running ona PC sear you it's called Microsoft Windows 3.1,
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Warp vx. Chieaga: A Dealsion Maker's Guide to 32-bit O Texhnaiogy

Architecture

Chicapo - Same Cods, Different Packaging
“How n that be? Itlooks 5o differentt™

Looks can be-deeeiving. While Chicago indesd sports a radically different
user intrrface (mors on that fater), 23 you pesl-away the layers of GUI and
packaging you'll diseover a prochuct that looks remarkably lks Windows
3.1, Infact, Chxmgnmmnssomuchufnsungiml DOSWindows
bfnmﬁgcmnltmmummwsmmmmmmjc

For crample, under Windows 3.1 all applications, as well as the aperating
Fyswem code iisalf, share a single wemaory address space. While such 2
memory management model breeds perfarmance, it also means that an
exror io apy single application can poentisily cyash tha entine operating
System.

‘Thiy crashing phenemena is oftan refemred 1o g5 2 General Protection Fault or *GPF,” and has bean the bans of -
Windows users since version 3.0. 1t is becanse of this inherent mehitectiveal weakmess that Windows 3.1 bas
gained 2 well-deserved reputation of being an unstable, ugreliable operating eavironment.

Under Chicagg, this same single address space model (referred 10 a5 the
"System Virtual Machine™) is retainad, along with the inherent weakness
of learving key portions of ihe operating system code expased to poteatially
buggy applications. Timg the same application failures thar crashed
Windows 3.1 can potemially bring down the enrirs Chicago operating
SystemL

Ta their coedit Microsofl has made great strides in "clezning-up” many of
the bugs iz the criginal Windows 3.1 code while preparing it for inclucion
with Chicaga. However they cannot avoid the ishersat architectural flaws
wat the Windows 3.1 single System VM mode] intraduces. There will
Always remain the possibility of an errant application causing a disastrous
sysiem crash,

0872 - Same Code, Better Implementazion

0O35/2 climinates the Single Systern VM stability probiem by letting you run Windows applications in theit vwa
scparate sessiony, or "“VDMs" (Virual DOS Machines). Thus if an applicaion fails under OS/2, the effect of
the faflurz is limited o the individual sessfon. Other applications, as well 28 the operating systems itsaf, semain
unaffectad,

And by retaining much of the original Windows 3.1 codz base, Q8/2's environment remains highly bagkwand
compatible with Windows 3.1 applicavions and devics drivers.

MX 2110379
CONFIDENTIAL

Architecrure - Page 3 MSG 0041 8816

MS-PCA 1014774

L ——————————



Furp vs. Chicago: 4 Decislon Maker's Gutde 1o 33-bi: OS Technology

-

Multitasking
Chicago - @ "Semi-Frecmptive™ Task Switcher?

Qune of MicrosoR's bigges sailing points for Chicago has been the promice of 2 new breed of 32-bit Windows
applications. These applications are 1 be preemptively mmltitaskad by the Chicapo operating sysent, a=d will
Bave access to sdvanced porformancs snhanging lechwigues ks iz~ threading,

Tat's define the differvnce berween preeaptive and cooperative multizasking. Preemption is an involunrary loss
of eantro] w_ln!:h the application must handle, Cooperative multitasking is whers the application is piven
control and it is the applicaticn’s responsibility ta give up costtrol 5o that other applications may execute,

The move 10 2 preemplive multitasking mode] represents a z significant departore from Wisdows 3.1, Under
that environment applications mws “cooperats® in order for muliitasking 1o occun. Eack program “yields" to the
OpEraling sys1em 50 that i can switch coatrol of the PCs CPU to a different application (this is often refred 10
a3 "cooperative multitasking™ of “task-switching"),

Tt is a well knerw fact that the Windows "cooperative multitagisng® madel is inefiicient. I also forces
pmmmpmmmwwpﬁnﬁmhzwm:d&wmlukymﬁndmpeﬁmm Soitcomes as

oo stuprise tha Microsaft's premise of preemptive mltitasking in Chicage has been beralded 25 one of the naw
platform's most impertant featres, ’
Bt the truth Is thar Microsoft isn' telling the whole story when it cames to Chisago's multitasking architscture,

In. seality, unless you work exciusively with 32-bit "Win32* gpplications, you wort map the bensfits of true
precmptive mulnitasking,

m'.; 1 m
=Ty 5
L) =a

Why? Becanse of Chicago's heavy relianss on 16-bit, Windows
3.1-era code. Under Chicage, both 16-bit and 32-hit applications
rely an 16-bit code strucnoes thar resids within the System VM -
code that hiag been brought over from Windgws 3.1,

While the "Bitness” of the code ftsslf isn't sipnificant, the
environment from which {t bails iz Windows 3.1 was writen a5
2 cooperative, not preemptive, multitasking etvironment. Whet
you introduce portions of s code into 3 precunpiive seting,
swhere mane than one tack may be vying for it services at any
given time, the code breaks,

. Ta safeguard zgainst this sont of “tode breakdown,” Microsoft
has serialized access 10 key partions of the Chicago infrastructure - most notably the USER, (window
fnanagement) and GDI (graphics devics interface) subsystems. In technical terms, this is referedtoasa
"nop-reetitrant™ design, meaning that only one application may excans within these modules ot any given time,

‘While such an approach works with Wnd2 applications - which czn ba preempted af asry point during their
exgcution - it breaks down ones 2 16-bit Windows (Winl8) applicazion begins to caeaume. As i siands,
cuTently shipping Winl6 applicitions cannot be reliably preemptad during exsction. Ansmpting 10 doso
while such an applicarion is calling on a non-reentrant, | 6-bit code module &R cause the enrire operating
System to crash. .
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Warp vs. Chirago: A Decision Maker's Guide 1 32-bit OS Technology

To avoid this latter scenario, znd (hes retain some samblance of multitasking, Micresoft has implemented 2
special locking mechaniszn, Dubbed “Winl SLOCK,” this mechanism denies acoess (o the older code when a
16-bit appilcation has ealled on I8 services. Thus only the curently rmping Winlé application kas sccest 1o
the ]6-bit coda « all other applications, including Win32 applicarions, are “blocked” from execnting uniil the
16-bit application has finishad and the exvirohment bas been made safe for the next task.

In praciice, the performance hit associated with this Jocking phenomena is minimal when rooning 32t

applications exclusively, However, when you introdues 2 mixture of 16 and 32-bit applications - the most
likely seemario given the projectsd lack of svailable Win32 products - Winl 6LOCK. beeomes 3 major problem,

Application Type Multitasldng

Winl§
Wit Finl 8 pod Wind2

et = e e e D P

Most 16-bit Windows applications are notorious for failieg to yield properly uoder Windows 1.1, ard until they
&0 so undar Chicago, all other applications will be blocked from accessing USER and/er GDI (in reality, oaly
50% of GDI calls are affacted - tin these are the most common fluactions 50 the pet rmsult is the same). ;

“Takan as 2 whole, these two compromises - the seralization of subsystem sccess and Winl SLOCK - create .
what would bast be described 2¢ 2 "sami-preemprive” multitasking emironmant And while the resulting

“hourglass” Is expected under a cooperatively multitzsked savirontueat, it seems owt of place ina "next

peneration” Windows that supposadly “preemptively mwdtitasks® native Win32 applications.

0S5/2 - True Preemption for Beasr Performance

08/2 bas fearured frue presmptive nnultitasking of native applicitions since day one. Regandtess of the mixture

of application types, OS/2 can contimue to smocthly multitask dozens of concurrent programs, and iis foemrant

subsystems allow 11 to service multiple concurrent tequasts withoat the overbead of 2 “WinlSLOCK”

implementation. l

And thanke 10 its ahility to run them in separate VDMs, OS/2 can also preemprively mutitask existing 16-bit
Windows applications which Chicago can not. ‘Thus you can have DOS, Windows, 2ad OS2 applications
ruaring conmurently, side-by-side, without any performance pemalties and all preesaptively multitasked. This
is a fesuture that Chicago will be unakble to mateh without undetlying architecture changes, and 2 weleome

additfon (o any power-user’s arsanal,
MX 2110381
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Warp vs. Chieago: A Deciston Maker's Guide 1o 32-bit OF Technology

Chicapo - Beanty That's Only Skin-Desp -

Another major feature of Chicago, ard one that has drawn considerable anention from the industry press, is its
naw uset inarface. Terms liks “chject-orientsdt” and "deskiop metaphor” are often tsed to deseribe this
radically diffarent Windows ook,

Buw as with most of Chitago's underpinnings, the actual foundatian underneath the product’s user icerfacs is
reithing more than an extension to what already existed in Windows 3.1, Unlike 2 true object-tmented
crvimnment - where Links berween individual objects are "live™ and updated automatically - the Chicago GUI
1§ statie. “Objects” on the Chicago desitop ars merely painters to files op the disk. "Propenizs™ for these
cbjests are swored in INT files (for Windows applications) or PIF files {for DOS applicadans), and links
berwesn them (clied “shorens wnder Chicags) ame equally static.

For example, il you create a shortout to an excautable fle and place it on the Chicago degkaop, then rename the
criginal exacurable, the sharicut will essentially be severed, To re-establish it youll have to re-cresie the
shoric from seraneh, -

In a true object-orientad environment, all
shomen-like inks 10 e exaqutable
would have been updated gutomatically
by the underdying object management
mocdel Chicago has no such
undarpinnings, 5o links ars essily broken
by novice users who are unfarniliar with
the cTudeness of the Chicapo interface,

e - 5 . ey

Going hand-ip-hand with Chicago's > mp— ; i
shonout mechanism is the product's support for long fle and drectory sames on FAT volumes, Mictosoft is
emphasizing Chicago's ability 1 antomatically eonvent long file/direciory mames into 8.3 character
abbreviations for eompatibility with existing DOS and Windows applications. What they seem to be igoping,
‘howevey, is the fact that promoting the use of long names ean be disastrous when there is no wxdedying object
model

Taka, for exaraple, the navice user who, upant discovering long fllenames, decides to “reorganize” (uair ard
disk, They gleefully rename direciories a2 will, vnaware that they are scveripg thoreut afier shorta in the

process, Suddenly nons of their spplications work, and IS s called in % undo the damage (Which in some

cas=s may mean reinstalling both operating system and applications),

The Chicago dasktop itself is not an OLE 2.0 object. Mmummmmfhumnmiﬁqﬁm\{mﬂm
stant understanding wha type of integration is last due to this Jack of object technology. This deficiency fathe
broduct, tneans that an application is oot well ingegrated with the deskiop and does not inberit any of the
aghvantages like Drag 0’ Drop support.

Heralded by Microsoft a3 one of Chicago's key selling poicts, the new Windows interface may i the end prove
{0 be one of its biggest flaws, Witbout an underiying system object model totde everything together, this new
“shell" may prave w be an IS suppor ightmare.

MSGC 00415819
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Werp va. Chicago: A Declsion Meker's Guide to 32-bit OS Technology

052 - True Objecr-Orieniation
Q5/2's WorkPlace Shell is 2 true obj i i
- . 42 ooject-oniented interface. The underiying System Object M
mﬂi wﬁh&%m o simple eperations (ke dragging 2 dxmf: 1 an:;’m:: ﬁﬁnﬁ%‘x
imietface strocnures, Thus it's easier on both soviees and IS suppon staff alike.

SOM also allows appliciions o full manip ace
. ¥ ate the WorkPlace Shell interface. A good example is cexMa
p . -
or‘OleZ. \:?x_ch uses SOM 1o seamlassly integrate its infoutbox intetfacss with the wgioﬁ:mm S!I:eelllsdakx:p.fl
This level integtation isn't possible under Chicago sinee its shell s itself not an object,

MSG oue18820
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Warp vr. Chicngo: A Decision Maksr's Guide tg 32-0it OS5 T echnology

Application Support

Chicago - 5451 DOS After Al These Years

"Chicago eliminates the need foe DOS, 1t is a true eperating systers...”

Tais is one of the more colorful myths surrmunding Microsoft's Chicago operating cavironment. Microsoft

clnimsthnChiugocﬁmimtbemedfarDOS-thaDOSudWmdnwsmmwwmplewyimcmwdud
muauholdmﬁuﬁommumemgmmmemblchmb&nﬂimimwd.

While it is trus that you will no longer bave 10
purchase a séparate DOS product in order to instalt
and uge Chicago, this in 8o way constingas the
cradication of DOS as a part of the Windows
opeTating system equation. DXOS is stll there,
lurking in the shadows. It's just besa cleverly
disguised by 2 different Windows GUL And weoza B
though much of jts furcdonality - including file iyl E
Sysiem a56ess - has been replaced by 32-bit

Chicago VaDs (Vinual Device Drivers), thers are
still ways in which DOS can hinder the Windows
covirpamen,

gz

SRR

|

il

T

Take reak-mode device drivers, for example. Under
DOS/Windows 3.1 you were forced to lgad all Ons DOS sextiony Muttiple DOS yexsions
DOS device drivers at DOS boot-time viz the Chicage {oeds all the device drbvers for each DOS
CONFIG.SYS file. These drivers would then seasion in convential momary

oczupy 2l DOS sessions under Windaws' 386
Enhanced Mode, irapacting thejr available
conventional memory and imiting the overall
configurability of the Windows VDM architactare.

Chirago suffers from (his very same lmitafion. Anyml-modebos&ﬁu&ivﬂsmﬂywﬁshmm
from within Chicago must be loaded via CONFIG.SYS at boot-time. Thus, if you want access 10 a panticular
Tesoures, and this resource raquires u DOS device driver, you'll be foreed to pay 3 penalty in terms of fost
convertional memory and polential comparibility problems aquss all Chicgo VDMs. ’

And what abot troubleseme applications like games? Chicago features g spesia] DOS session - the "Single
ME-DOS Applicaticn Made” « that allows suck applications to executs unencurnbered by the confines of 4
traditional Virtual DOS Machine (vimal 10, video tmamory, ste). What Microsoft doesnt publicizs, )
however, is the fact that, in order to favoke this rode, you must essentially shut-down Chicago. All nmning
applications close, and the Chicago GUI itself is paged to disk. This extire process can take up 10 2 mimns
depending on the speed of the hardware in use and the mmber of opes applications - quite a disruption,
especially whan you're trying to finish that Jast minuts memo or download a large file from a host system,

MSC 00418821
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Fap vs. Chicage: 4 Decision Maker's Guide w 32-bit Q8 Technalogy

0572 - A Bexter DOS than DOS (or Chicagn)

Q8/2 really does eiiminate the need for DOS. It's VIOMs are complaely conﬁgmb{:. all_nv-i.ng you 10 Create
individual CONFIG.SYS and AUTOEXEC.BAT filas for cach DOS session. Thix is an important option in
these sinratons where a single device driver or TSR coofiguration for all VDXMs would be inadequare.

Q5/2's VD)Ms are also highly backward-comparible and czo also be configured 10 allow ditees bardwarm access
for applications that require it. And if'an application taly refuses to nin under OS2 you canuse the
“dual-boot® option fo nan real DOS in about the same amowre of dme it takes you 10 ioveke Chicage's "Single
MS-1)OS Application Mode.”

MX 2110385
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Warp v, Chicago: A Decision Maker's Guide o 37-bit OS Yechnology

.

Independent Software Vendor Comutitments -
Chicago: An ISV Headacke

Ope arma where Microsoft continnes 10 be uneartain is on the ubject of AP standards. Indspendent Software
Vendors (1SVs) bave bern fighting an uphill battle in their effons o pin-down Micmsoft's overall AP stategy.
This is especially trus of the native Chicago API, Win32e, which is itself a subset of the full Win32 API
published nearjy two years ago and implemented on Windows NT,

Further exacerbating the sitarion is Microsoft's continnal updating of the Win32e specification. New APIs
emerge almost monthly, many of which exiend Win32 in ways that e applications to the Chicago platform.
This has aggravated ISVs who wish 10 write toss-platform applications fir Windows, Windaws NT, and
Chicsgo. The ooly way thesz ISV's can write cross-platform
zpplicarions, becanes of the differem APIs suppor, is to poll the

Kemel, determing which AP! is available and write dual or triple
path code. With the APIs sill in 2 state of flux there is oo guarantas :
that the rultiple path code will work. A

‘What this means to the 32.bit operating system cestomer i g
potensial delay in the rebase of Chicago-compatible Wind2 :
applications. Given the architectural lmitations of Chicage's Winl6 .
epplicatior support - sspecially when mmultitasking anod stability are e H

major considerations - 1ack of Win32 applications could represenza
sarious obstazle (g the platform's widespread adoption. Chicage
eeds Wind2 applications before it even begins 1o make senseas a
replacemment for Windows 3.1, But given the confusion and
frostration in the 15 commmunity it may be some time befors we see
a substamial selamion of Wini?2 titles,

0572 » A Consistent Message

In contrast 1o Microsoft's "APT du jour” Strategy, TBM has stood firm on i1s promises o support open standands
and honor ISV eommitments, There i one 32-bit OS/2 Presemmation Manager APJ for both client and server
systems, Applications written to that APT will wark acoes OS2 vm:‘uasgnmingonlmd«basedm‘s. and will
be easily portable to more advanced implementations in the future @acluding O8/2 for Pawer?C).

QS/2 currently boasts oves 2000 native applications, all of which tap ino tbe superior multitasking and
fedformance of the world's most pognlar 32-bit operating sysiem.

MX 2110386
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Warp vs. Chicago: A Decision Maker's Guide 10 32-bit OS Technology

Summary
QS/2: the Right Answer

As you can see, Microsoft's Chitago operating system is long on hype and somewhat shont o techoology. But
ifyou've followed their produc offetings over the past few years, this revelation should really eome 23 no
surprise. Microsoft hag a track record of dativering “cosmetically advanced® operating systems while ignoring
the more impartant issues fike robusiness, capacity, and true object-orisnration.

In contrast, IBM has a very diffcrent track record, one that speaks of commitment 10 open standards and
listeming 10 ¢ustomer needs. This is the same company that has been developing eutting edge OS 12eimology
for mainframe and minicomputer systenss since 1he dawn of the information age. With OS/2, IBM has faid the
foundation for  truly rotwst, high-capacity computing enviromment that presarves your existing invesments
while opening the door 1o the future, '

Tou can ses the difference in areas like the OS/2 usar interfyee. The WorkPlass Shall, in conjunstion with the

Systea Object Mode! (SOMY, provide a truly abject-oricnted computing exvironment, coe that thivks for you

and doesn't break-down when you try to tap into its power. Lioswise, O8/2's multitasking repressnts a
Bo-Comproniises sporoach to bringing this powerfil capability to the masses. From pative OS/2 applications to

its robust Win-0S2 YDMs, it is an operating systam that can juggle your most complex tasks with ease. -

So in the end, the wise choics is obvious: 05/2 has the backward compatibility you want, the stahility and
reliability you nesd, and the kind of rock-solid commitmant to excellencs you've come to expect fTom the
world's pumsber one software company, IBM. Chicago looks more and more ks 3 warmed-over version of'
yesierday's tzehnology, nox the “next penatation Windows™ platfiom that Mlerosoft is sdvertising it to be.

So what abowt Chitago? Good question! With ooe foot still buried in the DOS/Windows grave, Chiczgo is
yesierday's technolopy dressed-m to look Eke tomorrow's 32.bit 08, Why wait for 2n impestar? Q872 is here
loday, and represents the real future in personal compuier operating Systems.

Appendic A: Features Chart for 0S/2 and Chicago

The followirg charts provide 2 summmary of 0S/2 and Chiesgo features, ingluding multitasking characteristies,
application enviroaments, and bupdled producsivity wols,
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Warp vs, Chicogo: A Decisign Maker’s Gulde i 32-bit OS Technology

Disclai

The information contained in this docusment represents the current view of TBM Corporation on the SSues discussed ag
the date of publicarion. Becguse IBM miust respond to changing markst conditions, it should oot be interpreted o be a
commirment on the part of IBM, asd IBM cannot puarantee the gocuracy of any information presented afier the date of
publication.

This document s for informational payposes only. IEM makes NO WARRANTIES, EXPRESSED OR IMPLIET), IN
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