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MS-DOS §.0 Post-Mortem Report 09/18/91

Executive Summary — Summary of Recommendations

Members of the DOS 5.0 Mcmdmdapodmnnmimﬁonoﬁhboss.o project in July
1991. This post-mortem meeting focused oa the development process, but included representatives from
the other relevant functional w,-ndmmiudawidonngeofpmjeapmcw issuea.

mmmwmwmmmmwm what worked well over the course
of the DOS 5.0 project; what didn't work well; and what should be doge differently next time. The main
bodyofthisdomﬁuomnindinthmmy. MMmryofmmndlﬁmﬁststhekey
pointnuisingfmmthoﬁmhnunwbolc,mwwmmmmnnddhwweﬁmw
make the next project rua more smoothly.

Product Definition and Specification

Define clear objectives
mDOSS.OMmMchMmmobjdimﬁomhsmwonthmb«
1989 until its conclusioa. thlpodfocumem'celfauuds\swnmﬂe. All
projects should begin with clearly defined goals. :

Management, working in isolation. Otbetgm:pc’needunddsimmmadeqmtely
addressed st the beginning. antopmjeduhmﬂdmmthnmtﬂevmmsﬁmium
sdequately reprecented in the product definition phass.

Spend adequate time on feature set definition
As & corollary, -deqmteﬁme:houldbedevotedmdeﬁnin;thcpmdmfmut.tomow
adequats input, and to consider the implications of design and feature choices. The DOS 5.0
project team rushed through its specification phase, mlﬁnginadditionl.lworkwerwhenit
was realized the spec was incomplete.

Include doc, testing, and localization plans in spec
To belp ensure completeness of the specification, and to provide a clear view of the entire
project schedute, all constituent teams should include their product plans in the main
specification, rather than have the spoc be centered solely on development.

Consider both retiil and OEM sides of product
MS-DOS 5.0 is both an OEM and & retail product, but the project team focused much more
beavily oo the retsil side. More atteation peeds 10 be paid to the OEM deliverable, the OAK, to
ensure that it adequately meets the OEM needs.

Keep specs upmdstetndonlineundermeonml
As with most projects, keeping the spec up to date proved difficult over the course of the
development phase. Time needs to be specifically allocated for spec updates. The specification
document should be past of the project source tree.

Schedule periodic specification reviews

Periodic specification reviews should be built into the project schedule, to easure that the
product content satisfies the product goals over the course of the project.
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MS-DOS 5.0 Post-Mortem Report 09/18/91

Scheduling

Indude all project components in schedules
m‘ms.owmbmmhmmjdmm&m“
dowmuﬁcuuview,mw.daqwdymﬂeaadinthewoﬁng-chedﬂu. All project

Mnﬂeddavcbpmtandhﬂin‘ﬁmddhhcluddinthcovenﬂscheduleﬁom
the beginning, 10 avoid surprises later. ’

Conduct periodic schedule reviews
nvﬁmmmﬁm,mwewumwdm-upmmwmiu
sccuracy and completeness. : .

Exploit historical dautocruuhseﬁneesﬁmtuforbqopnmdmohnionum
Whaeyoﬁbhmmudavdopwﬁuhnduwupimfumuym&eﬁw tools
in the future. mbugopnmdmolnﬁmnmﬁomDOSS.Oanhemwdﬁmwrbug
database and analyzed for this pusrpose.

Communications

Maintain small teams to help foster flow of ideas and information
Mimpomtwnuimw&emofﬁeDOSS.Opmjedwtboﬁae—ﬂowhg
communications fostered by the small team size. Evea with larges projects, we should strive to
build small team ideatification and informal contacts for greatest productivity.

Hold occasional meetings of entire group to update status
Owdndmﬁnpmwhmﬁnmmmumdplmmhdpfmnm
sease of purpose. ijoctldckoﬂmeeﬁng:unbekdpﬁxltouinfomovmﬂgodnmdchﬁfy
responsibilities.

Publish lists of experts to speed up contacts among groups
Especidlyinhrgugmpc.m‘blolimofapuuinspedﬁcmcmhdpgdq\mﬁm
dimctedlothcpeaplcwbommlhemuquicﬂynpaﬂbla.

Schedule seminars to build up general expertise
Wedlneedtoeonﬁnuoutedlnﬁonubmumpmdlmiucompeﬁﬁon.md:he\vuyitilused
by our customers. Seminars featuring members of the project team presentiog topics they know
well will help build up the ovenlt expertise of the group.

Forum (née War Team) -

Forum should be constituted at project start
In the DOS 5.0 project, the war team or forom was introduced only in the later stages of the
project. hlhefum.thilmmgementgmpshmldopaiwhomtbebegiming.mmnmm
is always & clearly designated body for resolving problems.

One representative from each functional group
The initial membership of the DOS 5.0 war team did not include representatives from all of the
component project teams. Representatives from excluded teams were added later, whea it was
realized that their participation was required. In future projects, a representative from each
component group should be included from the outset. Pasticipation should be restricted to one
individual from esch functional group, to keep the forum down to a manageable size.
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MS-DOS 5.0 Post-Mortem Report 09/18/91

: Axendamdmimwmhdymdbmdly
FmWM&M&bypbﬁaﬁmoanvhemﬂbhm&mpmj&
team. mmmmwmuﬁﬁwmﬂymmdy.

Beta Program

hnesalebdadisuibuﬁon
mwmmnmwmofmecﬁdmmomoss.o. We should continue to plan
similar efforts for future systems products.

Cmpmemmrom .
mwwtmwnmuumamaﬁmwwmmm
users and the project team. Ammmmummmwwmm

Collecting data from beta sites
Cmﬁgmﬁonhfomnﬁwcoﬂec\dﬁomhanihpmvdvdmbhinmxpeaedwy& for
resolving issues and bugs. Wewmbmwwnﬁnmwindudewnyswgdmilkindof
informatioa from our beta sites. qummmmb:umm
of interest should be designed into the beta software. - .

Expand international beta (est
Gmminmaﬁmdpxﬁdpnﬁmwinwpuideoﬁfymblmwhhwimem;ﬁmd support.
Fumwmmwmwumwmhmmjmmmwm
widely.

Test and Build Process

T&inamomsboddheaumted
mmgmuedlmmbadqmulyu&ampofmdiﬁonsDOSE
expected to operate in. More hardware will extend the configurations we can support; more
pamnndwillhdpmndmoundimceonwmpsmdexuulwhm. both of which had
mixedperfomnmintheboss.om)jed.

Testing should work to improve their effidency

Thelsﬁnlmmnbouldeontimniumwaulomledinwcrk.inadawextﬂdbeﬂuseof
the resources it has. Amomudkumlngwimmmudhnuwdmdmdcwdhblew
developers for quick sanity checks.

Regular builds and smoke tests should be continued
Regular builds snd smoke tests were valusble for providing structure for development and
identifying problems quickly. They should continue to be part of our routine developmeat
cycle. .

Developers should incorporate white box testing
Developers should enhance their use of active testing and dsbugging techniques while writing
code, in order to ideatify problems before software gets into the hands of testers.

Build function should report to Development
“I'tie build function should be reassigned from Testing to Development, in order to reflect the
product orieatation of the builder's work. Remember that the builder's output is the product, as

far as the OEMs ace concerned.
MS7020983
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MS-DOS 5.0 Post-Moriem Repors 09/18/91

Lab maintenance should be improved
Somﬁﬂdmﬂdhdmwdby&ewngmwkeepmhhhmubhm Some
mdﬁwmmmﬁguuﬁmmwhhﬁmud.wknpww
sresources ia good shape.

Documentation

mdoc\mnnhhmmewp:mdidn‘tmkaeﬂmdnmof:hebOSS.Opmjea.
Wmmwymhdfmhhm,mdtheqmmyofhmw
low. W.mMdeUmEAMwM-mWW
for future projects.

Integrate programming writers into project team
The quality of the DOS 5.0 tochnical documentation suffered because the programming wrilers
were not well integrated into the project team. In future projects, they should be explicitly
sdgndwmopmjeu.mdmehwmtshouldbpanohbepmjeaachedulo.

Teansfer ownership of OAK guide to User E4 .
mmwybgmGOAxbusuﬁeMﬁnmhckoflwiﬁcm«.mdM
shippedwithDOSS.Oisofpootqudity. mpmmmhzwﬁmmmUmEdwmued
muhxespmﬁbiﬁtyformldnﬂhilluuﬁdmduuuemdhpmdnadeﬁvmhlu.

Compile PSS notes in advance of project refease
User Ed can help PSS prepare formﬁciptwdpmblmbywﬁﬁngl’ss technical notes during
the project, umbwom:mofimthn“dumbemolvedbytbeeodo. Early
tion ofthsamtainluwﬂlhelpredmtbelonofmppmlondwexp«immdnnho
release of DOS 5.0.

International

Develop international expertise in domestic teams
During DOS 5.0, the domestic development, program management, and testing teams largely
reliedonIPGwidaa&fyimmmdmvideloluﬁmmpmblemfmedbyminwmsﬁonﬂ
customers. However, IPG wasn'tina position to play that role. The domestic teams need to
develop :peciﬁcexpertinintheinwmﬁoml arcns, snd get closer to the international
customers.

Reguhﬁusdmuforhandlinglomﬁnble text in source code
The DOS 5.0 source tree is not organized in & way that facilitates easy localization. Too many
diﬁcmtschmaforbmdﬁngloaﬁnblemesnguminm This needs to be regularized for
the next version. -

IPG should try to anticipate problems, intervene carly
PG should strive to take s more activist role, and intervene early when it can see problems
arising from the way the product is beiog developed.

External Dependencies
Establish and apply dear quality guidelines for external acquisitions

Exteraal scquisitions included in DOS 5.0 suffered from poor to mediocre code quality, and
required extensive modification for localization. Specific guidelines for acceptance of external
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MS-DOS 5.0 Post-Morsem Repors 05/18/91

quidﬁoﬂlmdlobednblkbed,wilhspeddfoauonoode. internationalization, and
mﬁﬁty.udunbﬂityrevimindddpdormmm

Emblkbdurmmniuﬁomﬁmothrm;uwp"hhopmmmmm
Whauwhwdzpadmmuhugmuphﬁdam&wdopmmm‘m
wdbeomiubwwduludy.mdmthnwm;ec&vin‘.deq\m
ptioxitynd-nmﬁonfmmthéonugmpt R
Tools
hwontbemhnkincsystn
quom:nduﬁnbﬂitypmblmwimmmmmmduﬁngmi.o

caused soms noticeable losses of productivity. Befombeginningmmcﬁngforhmt
wojd.wwdmkem&emwoﬂmmﬁdwmzﬁudupuitywdom

job.
Build database of source code routines

lncmmngommofwmmnmcodeﬁbnﬁu.andhuiwin;up.danhsoofmm
mnim.mhelpimpmvoourfwmpmdmivitymdmbup. eqwﬁallywithnpdwth»
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MS-DOS 5.0 Posi-Mortem Report 09/18/91

Introduction. .

Thilhnrepodonthaouwdlhbos 5.0 post-moriem meeting conducted on 19 July 1991, The
Wofmwmwwmmmmdwwdopmmss.om
to identify where the pmeeuwotked'mdwbenitdidn‘hndbwueﬂimprwcmbfonhoﬁmn.
Thewiuwuoﬁnhdwwudltbodwdopwpm.b\nahaﬁmcﬁmdmp-m

The participaots and their team affiliation were as follows:

Development Testing - IEg

Mike Dryfoos Jim Landowsid Dave Stanchi
David Olsson Tersi Broason Steve Blanding
Harish Naidu

Joha Heasley Program Managemen{

Sriram Rajagopalam Tom Leanoca

S. Harikrishnsn Eric Strub

Soott Quina Fernando Garcia-Duarte

Chuck Strouss

S. Mobansj User Educatiog |

Nagarsjan Subramaniyaa Marion Juattila

Dave Berliner Scott McMahon

Steven Timm, facilitator
Greg Tzinberg, record keeper

mmeedngfwmedonmmnequeaimuvmwmewﬁwﬁmcﬁondgmpcnpmu:

-Whn-specuofthapmcesworkedwem
-Whnasp'ecudidn'twotkwell?
-Whushmldbedooediffmnﬂyinlhoaextpmjea?

msdowmti:mglnizedummdthseumqusﬁm Discussions oflhegoodmdbadqaeasof
project organization and componeots, and recommendations for future improvements, aro all discussed
separately.
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MS-DOS 5.0 Post-Moriem Report 09/18/91

A Brief History of MS-DOS 5.0

Prehistory

mDOSS.Opmjedmmgetberuthsenmbimﬁouofmdisﬁnawnhudgodm to provide for an
upgndewthemwtvmionofDOS.tobenldthmghmmﬂchnnd:rmitoptovidemwnﬂivo
replacement for DOS 4.01, eliminating the quality pmblemnndlhepoocuefndindmh’yperwpﬁonof
the latter.

ofthom.thoupgndaiduw-lhooldﬂ. Iu:enedlﬁuhawﬁumTomlmthMe
Ballmer in September 1988, dimninglnupgudepmdwhndonDOSto. Among other highlights,
&ilpmlimiurypmpotdcaﬂdfornamofmdevelopcnmdoum.nddevdopmemﬁmofdo
manweeks, Wuy.mmumnpmwmmmmswm
DOS 4.0 shell for this project.

Eventually, itbeume;ppamtthnoﬁuingDOS&OinmomdlupMpxbgewou!deﬁnce
the masket scoeptance of the OEM DOS 4.0 product wis so poor. We saw tho importanco of “sdding
sex'lothepmdwtmdovmmingtholhbﬂitiuofDOSLo. moﬁ‘imlplnwumodiﬁedtoindude
impmvingtheutiﬁtyﬁumd rewriting the DOS shell.

Me-nwhih.BMwmkingphmloeontinnedevdopiuwDOSvuﬁouhndouDOSLO,m
w&drnwhmnedlandmuukchmgaiﬂm A version called "Lifeboat®, including
fmmmhuumddmn’wumppoﬂmduimpmveddull.wdevelopd.b\nwvetamew
fruition. It was replaced by two other plans, *Captain® and “Jetski®. C;puinwtobo;mergerof
DOSandw‘mdowlinm:ncw.mﬁghdyewpledsymeomplmwywosn. Jetski was an
impravedvusionofDOS,mldnxuwoftbel{ighMemfyAmtored\mmDOSmemryfootprint.
sad incorporating pumerous bug fixes to DOS 4.0.

Capuain eveotually faded away, falling victim to lack of intecest and the deteriorating MS-IBM
relationship. Jetski persisted looger, and our development team speat considersble time exchanging and
" merging code with IBM, but cooflicts over the HMA implemeatation, IBM's rejection of our new
utilities and shell, and Iack of convergence with our retail upgrade plans, created difficulties. We were
leﬂwithoundequneoonﬁdmcethnwemdevelopinuhoﬁgmpmdw. Wo saw the need to move
aggressively bo improve DOS, in pasticular by reduciag its memory footprint, but we felt we would not
be able to do so while trying to collaborats with IBM.

Finally, SteveB and BillG succeeded in persuading IBM to turn over all DOS development responsibility
10 Microsoft, and in December 1989 we were granted permission to proceed with our own specification
for what was now called DOS 5.0.

Early Stages

The initial feature set of DOS 5.0 combined the new utilities and installation program from the upgrade
effort with plans to move the DOS kernel to the HMA and otherwise reduce its size. The development
effort began with a bricf desiga phase in which the features and their implementations were devised, and
schedules created. The development team was responsible for creating this preliminary specification and
schedule, which was then massaged by Program Mansgement into its final form. The development spec
was largely complete by the end of December. The schedule projected coding would be complete by the
end of March and the product ready for final release in early August.
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MS-DOS 5.0 Post-Mortem Report 09/18/91

Mthilﬁme&akﬂyfammofDOSS.Oincludedlhfo!luwiu:

- DOS in HMA oa 286 and 386 machincs
onnmvllofDOSA.Okemdfedmu

- New upgrade and OEM installation programd

- Eghanced utilities: DIR, Safe FORMAT, DOSKEY
- ROM executable kernel

- VCPI and VDS complisat EMM386

Wotkprouededwm.lndfmthemdpnnwmde‘woﬁﬁmleodecomplmdlu. despile losing one
mammumamuﬁdmummmmddommmsmm
System. Hmver.lbofumuuhddmdymmdhhngmn.nwitmmaddedmcﬁe

product, aad upapticipsted problems bad to be sddressed.

Changing Product ~ Changing Schedule

mdﬁﬁmwMDms.Ofuannm&mxmwdmmMW. Somo wero

isti addiﬁouthn:ppe-;edwoonthoDOSmlima(QBuic). Some were optional features
intheoﬁginlltpocthtwedecidedloindude(onﬁnhelp). Soms solved problems we hadn't thought
thmghinthnotiginddsixn(m).ornﬂcotedlchmgeinpwduaoﬁwlﬁon(mebossull
intecface). Oneohhcmodimpomntsﬁmﬂ-nufouddiummsmmpeﬁﬁnpmfmm
DRDOSS.O.whichweﬁmlumedofinthospduoﬂm. The DRDOS foature set lod us to add
UMBwppoﬂohskmpping.mdUnddm.

Unfortunately, it took us some time to reviso our schedules to match the changing product. We adjusted
lhonhcduleoutwndhmuincmu.nd!hoenddlwbdehﬁtylnduadibimyinsidumdmide
the team. Cmsidenblnamomuofthemmgeml'lmdmwdivenedwwfamum“
file transfer software, undelete, and network installation, dissipating ous focus on getting the product
done. .

Eveatually this situation reached s crisis point at the end of July 1990, and, led by BradSi, the team's
mamgementspentmuduousseﬁuofmeuinpnaﬂhgdowuascbednlemdprmfordosingm
project down. Athhdmdmnextensivebaamleuewnddedtothescheddc. Release projections
wmmdeonthebuilofthoapectedinoomiubugmo.thcﬁuoftbebughuklog.mdlheprojmd
bug fix rate. mdevelopm!mmwbmghthwthepmufonhdrinpu!mdbuy-intothanewly
revised schedule, whichullcdfoﬁheﬁmlbeureleueincxtoba.mdkm in December 1950.

Final Stages

The final stages of the project are remembered largely a3 2 long grind through the bug list coupled with
struggles to get bela releases stabilized. We had one notable disaster whea we released an internal beta
with a Setup bug that corrupted users® disks in some configurations. Subsequently we became more
cautious with regard to Setup changes. The bug backiog was reduced more slowly than expected, due to
higher than anticipated beta bug rates and difficultics working with beta sites to get adequate information
to reproduce their problems. Over time, team management exercised increasing control over which bugs
were eligible for fixing and developers speat more time reviewing changes before they were
incorporated. Regular bug list culting sessions became a feature of the project activity, and eventually all
bugs required mansgement approval to get fixed.
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MS-DOS 5.0 Post-Mortem Report

The final beta release, seat oit
the time we had boped in July to ship
m‘suﬁdmhhwﬂqoﬂhm
were getting close to shipping. The announcemeat
April. The last bug approved for fixiag, i

Microsoft Confidential

to thousxnds of sites,
the final version. Its posi
and as we moved

09/18/91

was sbout two months late. We released it about
tive reception, however, belped build the
forward from that release, we knew wo
dnmw-ﬁforlllunl”l.mdthekm for early
to the FORMAT program, went ia ca 1 April,
DOSS.Obecamlhcﬁrstpmductevetintha
final system test successfully. .
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MS-DOS 5.0 Post-Mortem Report 09/18/91

What Worked Well?

mmmm«wmfammgmm‘maﬁgmm-m
discussion, which was concerned with process, not events. Our starting point was & review of the aspects
onhepmjecnhnworkedwellogoonm'hndmium ' T )

Focus

Deq:iuld:iﬁingspedﬁa&on,thapmjeahdclw.oouimtobjoaivuﬁouiuinwpﬁonin
December 1989 to its final releass. lnpnﬂiaﬂn,lheconﬁmnlfoauonpmdudqmlity,DOS :
wmﬁﬁﬁy,mﬂmfoﬁpﬁ&dhpmdmofmmuadgrwum“
could rally sround. Mgodlwvvidedidmﬁﬁlbhmuiummowaduwcheckou:pmmmd
hdpdbuﬂdmpoﬂfwym&ddnfmudhobj&dmuﬂuwgmmm They
nlnohelpedwpportthlun'smnlo,eveuwhentbopmjectmmedtobe&uﬁngonmdon.beum
wo knew that we were going to deliver 8 quality prodoct. :

_ Cohesiveness and Communijcation

Clarobjectivufatucdneommmofpurpon.whichinmhﬁlmptbuohcsivmoﬁhe
team. Individual developers avoided narrowly foc\sinlonthdrnlignmh.b\niumdpmicipued
widdyinmgingidwmdulgnmd implementation. Typically, individual assignments were
v:ddnndchmging;fonhomodpummmmmbenaapupudwdymshimudmm The
davdopmlhmminhimdnmnohhndglobdmsibﬂi!yfoﬁhoprodudeoumtmdqmlity.
nlhetd:nelchindividmlptyingmﬁonmlytohi:mumﬂpm Shared responsibility led toa
shuedmofpﬁdeuwcmmewmdumdwhuwehdmmplishod.nndhawitwureeeivedby
our beta community. :

The relatively small size of the developmeat team belped foster our internal community. Everyoue inew
everycue else, and knew who could saswer questions in any specific area. We were able to work
together well with a minimum of formality, and o exchange ideas freely.

This sease of openness extended beyond the development team. The relationship between Development
and Testing was cordial and cooperative. The generalist nature of the developmeat team was reflected in
the testing team.  Arvangemeats where individual testers and developers worked together to regress
specific problems worked well,

User Ed and IPG also had their recognized role on the team. UE was givea respousibility for nearly sll
the text seca by the outside world, not just the printed documeatation; this brought them into closer
contact with the development team, and helped build selationships. UE was eacouraged to contribute
their viewpoint, and was able to represeat the average user's perspective. Documestation was used as &
tool to resolve some product problems, belping to celieve the development team of some of its burdens.

While some confusion existed about IPG’s role, the IPG team and the developers were able to work well
together to sesolve problems in the code. Although the organization of the source tree created problems,
ost of the code that had 1o be internatiooalized was easy to work with, and developers were prompt and
responsive in addressing concerns raised by IPG. IPG did a good job soeking out the information it
peeded, rather than waiting passively for it to be delivered. As the project progressed, [PG came to bo
viewed as part of the team, rather than an external clieat. ’
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Build and Test Process

wmamwaummpdmmmmmmu .

bugs quickly, inauﬂ'nglhemtingm'lpmdwﬁviq. Stress tests involving all of the DOS group or
a1l of DOS/Windows belped identify problems with our network installation scheme early o, avoiding &
company-wide distribution before we were really ready. Likewise, our policy of targeting groups within
mwmpnynmumimqhmmwdmhdpedhmanpmumbefnnwmmvﬁdu
distribution. :

mumwmhﬂMmofMMstuuﬂﬂpmdwkndmonim‘
Wgaﬁmmwmum.ummnosm. Spednlfowswupnidweompﬁhility.
with over 300 lpplbﬁoubu‘nxuadinmlldplo jous. Testing of Sctup was exhaustive,
withovclOOmchineeonﬁgmﬁouehwkad. mum'loﬁm:pddoﬂ’withnmyhighquﬁty
final release. . - . -

‘resﬁngi.nq'asadiumofmmuwd testing over the mofﬁnpojm,helpingtomdmtbemm’:
workload and improve their efficiency. m&vdopmﬂofﬁomnginmduﬁlityudsaipufoxit
impmvedthemkewnpmnmdfmdmoumuforuhﬂmh

War Team

anmwuuglrdednlmixdbleuiqbythetam.ndﬁﬂdnobadimnedintbencﬁoncn
what dida't work well. It was gumuyqndhtcﬂeedvmﬂmmn'buﬁmofghowm
improved s the project weat aloag.

The war team was established by BradSi’s directive, shortly after he started. It included representatives
from all of the team constituencies. Tbewtamhdpedprmidefoi:umdluduﬂ:ipfordecisim
making and followthrough. Itpmiddafommwb«eumnembmfmndloonsﬁmomﬂdgive
'mpmouimpomtpfoductiswu. Diﬁn‘buﬁmofthemm&mmewummwﬁnphdped\mpme
full team informed of decisions reachod and dicections established.

Allhwghnotnxicdyptnohhcwmmnaiviﬁs,whinjoh-nkmonbywbwtoﬂhemhelped
keep the project on track. muguhrbu[putgingmdcuhelpedyedmdismdw and elimioate
tasks of lesser importance. mmmnwmsbwpdquiwmmingthemmh
get answered quickly and sccurately.

Beta Program

Tbeuwugenenlagmemtmmbmmmwuomofthebm-sped:onheDoss.opmjoct.
Thebeutamhuh-diuownpod-mm.mditm'!bedimsedindeuith«e, beyond hitting some
of the high points oa how the beta activities affected the rest of the team.

The beta program provided great opportunities for direct contact betweea the development team snd the
customer. The Compuserve forum was an excellent sdurce of input. The Uninstall disks returned by the
beta testers provided & valuable database for investigating several probleas. “The large scale of the beta
test helped tumed up many problems thatwouldhavebeeumissedhdwemliedonouvownming

program also helped build excitement aod word-of-mouth interest in the product prior to shipment. The
sdministration of the program was smooth and reliable.
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Summary of What Worked Well
-Clurndcodﬁmtfoun,withmbhgoak
~Opummuﬂadoﬂwithinmd-mmum
- Small, cobesive teams ~ - :
-su-md.prdmblebnﬂdmdnohudm
- Extensive testing effort
- Clearly identified leadership and decision-making body

TWellnm-nﬂutasivebdn.mfm
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What Didn't Work Well?*

Itweuiufoq&ﬁoa—moﬂempudcipnutoidmﬁfytﬁing:mdidn'twotkwellthntho&thndid.
Mmmmyﬂmhwmmpm:m Some of the most beated discussion
eenuudounhduling,bdlnumbuoﬁmpomntinqsmidmﬁﬁd.mdmdimmedindm

Inadequate Specifications

MuchofwhtulﬁmﬁdyweminwthaDOSS.Opmjaﬁwnotindudedinlhainitiﬂtpeciﬁaﬁm,or
indoed ever speced at all. Keepin;thocpeenplodmwith.chnﬁn;pmduainpmblemfonlmost
mpojﬁ.aﬂddh;mhuhm”hawmm—wmsbﬂityw
djuprodw‘uhlndfam:umidﬂmmmbeam However, it is worth noting that the most
MpﬂofﬁobOSS.Opmjeet.inWobedeﬁudMu,wuthpﬁuulﬁ'ee
mnhwhummimplemingthefummspdledmintbeoﬁgindlpedﬁaﬁom We got into
xheduleuwbleWu,ummﬁnudbmdify&cmdud’lfﬂun#whbmﬁup&ﬁngmd
reissuing the specification.

Inpntlhisnﬂeduhnkofdis:ipﬁneonthapmofihemludl.Mrhﬂmwkeeptheptojectm
focused on the original goals. Mora:igniﬁenﬂy,ituﬂechthoimdeqmcyoflhofmwdmibed

in the original specification. Thnlpecwptindplﬂytheuuﬁonofmlmlamgm!md
Dwdopml.withminp\uﬁom‘l'aﬁng. Product Management, User Education, and [PG were :
h:gdylcnmofmeaiginﬂpmdnddeﬁniﬁonpm ’Iheymleﬂtocﬂchuphm.uwhichpoint B
mwmmmm.mthmwmmmmmm
effort.

Addingfummwnpmdwdmdyspec'edhnotnwrilyahdthin;,mdfewof@ddiﬁonsh
DOS 5.0 could be considered gratuitous. Howwa.wooﬁmfdhdmeonsid«ﬁefunimpndofmy
pmianlnchmgeontbepmjectuuwbole. Someohmgenmupec'edvminfomlly.somnotum.
AﬁwudmupmhllyTsﬁngnndUmEd.wemmkepthfomed. and so were surprised by
additional work. Features were added without adequate consideration of their value relative to their
schedule impact.

Anotherchnnctetisticoﬂmondbocchngaiuhnlheywndnouobeﬂ;oughnhmughormicwedu
carefully as those originally spec’ed. Onomsion,wemdeehoiouthnhmhndtobemaudor
modified, because we hadn't considered all the consequences. For example, when we added support to
detect top of memory in some of our device drivers, we didn‘t examine the impact on third-party device-
driver loaders. Aumﬂt.webadnpanicvcrymeinthepmjectwhenwerediudthcrawexe
problems.

Schedules

Late feature additions contributed significantly to schedule problems, as noted above. Lack of
coordination among teams and failure to coasider the full ramifications of changes created many
difficulties. In addition, we suffered from confusion sbout schedule ownership, personal and mechanical
difficulties with schedule building, and inadequats scheduling of non-development activities.

Although the team leadership tried to be consisteat and clear in its position that Developmeat created
work estimates that Program Management assembled into & schedule, there persisted among the
development team confusion about how the schedule dates were arrived at, and suspicion that the team's
input was not adequately considered. As s result, the developers didn't always feel the sense of
ownership of schedule commitments that managemeat, especially Prograr Management, expected.
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MvMWmebyﬁ&mmmmdhmmwmmw.mdmm
othﬁlhﬂuwwmbemmhm

Enmmn,nnaﬁsammdadigﬁpmhéqpu&thuth.amunmyuqﬁnammmp
amhw.ﬂﬁhhmdymb&i.ﬂm iin'tmnupﬁﬁngumﬁmgm
‘were incorrect. Haw«.it&d.n?unﬁmuubﬁﬁdudlmmﬁudmmm

up og scheduls charts. O&atfdtthckofmmm»yfoundwanimqueﬁoudbyhxm
Management. Better explanation of the godiudme!hodcoh&ednlin;cmﬂdhnehdpeddmup
some of these problems. ]
Sebeduﬁngdifﬁoulﬁum'teonﬁmdwthedwdopwm Sometimes other groups® noeds were
mmwymudemm;mmmquymw. The best
mlumbwmmimmmwmﬁmmhgnddewhg.mw”
wi(hiudoquhwuniu.mdmnnnnymuﬂeadinhovmnxhdulo.

Interim Milestones Too Vague

Moﬁzwodofdﬁﬁhlmdwudyuhadduwminmﬂm Significant dates on
mmmm.mhuwdocmwwmﬁbmm'ldmpuimlyw We
&M‘tMﬂmmwmhthhm«pMMdhmwndm‘uwﬁm.
mﬁuﬁewﬁwemlofthelpodﬁcmﬂm-nmpoodydpﬁndm At other times, & well-
&Mmmmmdmﬂyhpwmwﬁwmmﬂb«ﬁmmmnwm.
mmyweehmquimdloshipm&idbmm“ﬁobwmleofﬁh-pmblmw
u‘ising.thodaukepulipping.Wmmmﬁnudbuuifhﬁipwwjmmuwm«.

Whmintaimgodsmnhiwed.thcymdedbpuwilhlitﬁem We didn't exploit theso

ities to celebmte, commemorats, mmwp.hnmdjunvwbdwwo:kﬁththofeeung
that we were fasther behind than ever. Aeomphintwnindinlhpoﬁ-mmdhumiomhnw
didn't have enough fun aver the course of the project; the interim milestones provided occasioas that
couldhvebeeuusedtoboonmonlomdunifythem

Pep Talks and Negative Feedback

A\wmptswmotivneﬂatunvin *pep talks® were geaerally unrewarding. The talks didn‘t succeed in
conveyingaseuseofexcilmtotputpose;bauuheptojwt. in the way that direct feedback from
customers did. Efforts to rouse or challenge the development team with negative feedback also largely
failed; the criticismoffered left the team feeling unsupported and unappreciated.

War Team's Lack of Openness

As noted sbove, thswm.mdideomewbeviewe&unnsdwlhepmju:overﬁm.mitdsohd
its problems, especially in the first few months of its activities. In particular, the project team felt that
the charter of the war team was mysterious, its discussions closed, and its decisions uaexplained. The
war team was inteaded to provide s forum and s focus {orholdpu:ﬁcipﬂﬁmindnﬁﬁmmﬂdﬁx.bm
this was not adequately communicated, mdcothemhumwviewitundimﬁdbodymking
decisions in & way that the project team members couldn't control. The war team became much better
accepted once its minutes and agenda were distributed widely and regulasly.

Internally, the war team suffered from an inability to resolve issues firmly. Discussions would recur,
decisions be reexamised, leading to considerable frustration and loss of productivity. The painful and
extended examination of the network software upgrade question is the most conspicuous example.
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F«nﬁmMmpﬂHMpdhmeawm«mﬁawm,
which pre-dated the war team. Thinwumthupmdmﬁvicydnh.ninmnndedmgdoovmdin
both foruma. BM.&WNMW“WM.M&WMW
dcgenﬂlhdhbmiew-ofuﬁngndmo«m Evmﬂy.&mm’mmad
altogether. Amubly.&kwhnbmdomadiu.nvium'lﬁm On the other hand, it
m‘tpom‘bhwcmdthnmueﬁnumﬁhﬂmnuﬁmwmunmmdn
represeated on the war team. miniﬁdweompodﬁonohhowtamwwthuqmpmmof
mﬁﬂmwindudenﬂmenﬁeddgmupinwdeciﬁon-mﬁn:pm

Testing

m:pocmmw;wnfoandmmdwdmdhonhpojea.nmduhu&ﬂm
receive a comprehensive examination. However, thzmmuvuﬂimpmtmiuuwmdim

mmw@lmmnmdbmﬁngmhmlﬁmbm The test group lacked
wm.mmmaﬁpmuwmmummwy. DOSis -
univ«ul:itiuxpededtomoﬂwqyOBMmchine. foféplnddomelﬁc;ouwuymdone;
ﬁmmphuofauinhmﬁmmnmmmwﬁm ©Of course, verifying this
wou!dbemimposibhmddnforuyum.hnmfdl(ndmﬁmnbl‘eel.eomideriagwten
Wuwmtprojm)muwugmpmdsmmnihwbdomjob
well.

Several examples demonstrate the problem: dnbupl'luﬁnngidaomm&smap.wﬁch
ﬁmwmmh&dmmmpof&ﬁmwmmmmm
partitioning schmwhichdidn‘tnoeiveadeqmwningunﬁlvuywinheptojwtcydr.bupin
mwmm&ummmddmrd-ﬁfomﬁummummm.

hnmm.mhu&ekﬂmpp«mhwmwmwmmmﬂd
belp us identify bugs. Milmrmdm,&oﬁww;midenﬁﬁedfewpmbmf«us.-nd
even when they did, they didn"t always provide enough information to reproduce them bere. Tbe
umndmadidn’tproducemymﬂufoﬁbepﬁw.mdnwcoededmosﬂyingivinxuaﬁlnm
ofmﬁty,utheuskmmpmblemdemmhi Mdidno(pma!obenadequi&emhsﬁm
for in-house efforts.

muﬁnggmpmuhmmpuoimpmoih efficiency and effectiveness that don't require
resource augmentation. The possibilities for sutomatad testing can be exploited more fully; a perhaps
excessive emphasis on bug regression 1eft too little time for more creative testing techniques to be
applied. -

Amminorwst.illmnoyingpmblemthxwghtheeowseohhaymjwtwtbomﬁmnlmd
disrepair and chaos in tho test labs. Mmhinelmleﬁinpinea,equipmentwnm-ﬁmdioml.old
papmmddishmmwnammd. Botthvdogmenldeeaingﬂmnmspoosibiﬁtyform
condition of the labs, but Testing is explicitly charged withkeepiuthemingoodrepﬁr. The
eomptmivdypﬁsﬁneMoftbeWindmwsthblshmwlhelvilyusedhbmbckeptingood -
order, evea with & much larger gumber of people involved.
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Docnmentatlon and Docnmeﬁ;aﬁén Revl:ws

As with the testing discussion, lhoonsidenﬁonofdowwuﬁoninthepmt-mbmwumﬂly
restricted to its relation to Development. . ..

wlunvnnhﬂdm&vhzumﬁmmhw‘dmw.uﬁngmboss.oww,w
werea't sure how to respond. mﬁmwhdwwdwimmemwmuyumxmedmd
unscheduled, as well.

u:a,wbmhwﬁﬁnlwbmghth&inm thinppmeodedmtmo&ly.ulunumilit
came time for documeatation reviews. As noted previously, technical reviews sometimes arrived without
mﬁdﬂtm‘mmmdlﬁonin&epmjeam;thdmu-bwedbhof
hﬁmidﬁnzdmﬁmuugh‘amghuﬁwhhedw&mm

On the other sida, the documeatation team generally found the resulting reviows o be of poor quality.
&mmuﬁvmhmmmmmhwmm.mﬂmgmmofnmﬁupﬁd
mhmhwu&udmhgmwoihmkw:buﬂymhmﬁd&qmﬁm
mweuofthamimwihhd-ﬁn(hu#ofdowwudmwamhmmhﬂwi&m
gmpc,todarupl!wecnfu.sion.

Mmﬁmmhwmuﬁmmndmmoﬂbemjeamm
pmwc.wmmmhwmhnlnhumhmmwdmmmm
the rest of the project. Themummingdoammﬂedveryhc, there was a wholesale change in
lhawritingtumpe:mul,Mwﬁmwmmiaﬁmummewﬁdngmmmm
Mmgewtudbevelopment,nndwdmiul review time was inasdequate. Partly these problems caa be
chmemanhgmMmm.mitwmeWlﬁdy
serious breakdowa ia communications bere. Mthoughulﬁmltelythewﬁﬁngumdidagoodjobon
their assignment, thaamnnumb«ofummmdorgminﬁonﬂpmblminthebookthneouldhve
been avoided had there been more timo for review.

Finally, as always, the OAK documentation suffered from lack of ownership. The OAK doc was and
still remains seriously out of date, MinonlymdadyhdpﬁdmOEMsvihowmw modify MS-DOS.
No particular team bas assumed respoasibility for the OAK doc, and 50 its state isa't really & surprise.
Fortunately, this is receiving some sttention in the DOS 5.00 ROM addendum, through a collaborative
effort of Program Management, Testing, and Development, but a thorough overhaul is required.

.-

Internationalization

Examination of the relationship between IPG and the rest of the projoct revealed three significant
problem areas. The first two are smaller scale “project” issues, while the third is & Iarger “relationship®
issus.

First, IPG suffered particulasly from the communication problems discussed earlier. Effort expended on
translating specs and docs was simply thrown away when the documentation strategy changed. Had PG
been more closely connectad to the rest of the project, this waste could perhaps have been avoided.
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Mmuﬁﬂ.wﬁﬂhg-ﬁ“uuﬁnhihﬂfyhguﬁﬁhemuhhzmh&ﬂomn The
mwmwmmofbowhm, ization sffected IPG, and made
itmcflpﬁoﬁtybdmﬁnpnp. e [ S O TR
Tho relationship issue was of brosder scopo. rwny.mwmwmmmm-:
undemndhowuchviewednno&u'nmh. Unvoiedumpﬁmledmnf-ﬂuutoconﬁderdn
imanﬁdndupmofhpmdw“&om;hlyu&cydmved.

WM&&K%N;M&MM.“WBMMMbMMM
international product coacerns. Thedommvie\vedn’outbovoieeohhhmaﬁmd',
W.Mlﬂdwmmmﬁfymmuuww&mm.,
solutions. mmmwdwmmmmmmhwimmdbm
fumrs.md'l‘uﬁng.wilhugudhuﬁuofh ) femuu.hsdmeonﬁgunﬁou.md
applications. As & result, dgdﬁemhmbmpmblm.m“_Mu»mmfuﬁm.m
thmwplm.dby&mmmmwbdnwwmm
mmhuu.itwdmemmwmm.um'bbwlyw;wmm

R

mwumuwmwwdmummwmmmmmodm
pmdwgodlmmetintheintauﬁouluweﬂulbodowsﬁcuﬁng. However, the beta would
fhave beea more helpful if wo bad wwmmummmmmmmmm
mmmmuﬁommwwnnwmmwmmmy.

Build process -

mbuﬂdpmeuwuuoumeofcfcwproblemovenhawumoﬂhopmjea. Network errors sod
hﬂmwidenﬁfybuﬂdmubemﬂnwmﬁmulehuinlmofmﬁuim Principally, the
difficulties secmed to be organizath ;hbuﬂdﬁmdiw[dlhbﬂmeeﬂingndDwdopml,M

. wdnnhckofsdequmﬂpuviﬁouo(tbebuilderhimtdf;wbenhehdqueﬂimotproblm, it

wasa't clesr who should address them.

Rdahdtotheeonﬁuionwubuﬂdamshipwoonﬁwionmm:oboﬁbom In the OEM
pmdnu.:beOAKkthnpmdw; w.hfoaninzwinwnselyonmmﬂpwhse.mom
neglected the OAK. It dida"t receive the attention it desarved 88 a key deliverable .

Outside Dependcncis“an(‘l'Acqui'si-tiom-

Wemﬁedmahedevelopmmtgmpcduwhuﬁp‘_theeompny for QBasic, Edit, and CW, snd wo
cmumedwithparﬁaexmdmmmoﬁformmuﬁliﬁu. Systemsoft ROM DOS features, and
other items. mirunevenqmlitysuzg&mnweneedmbemreﬁgmusinonuwicwmdconmlof
external acquisitions.

While our relationship with the Basic group was smooth, we did experience many problems with CW in
terms of quality and delivery. Their support for our efforts varied, and we geaerally had to consume &
lot of energy to get what we noeded. This is probably due to an abseoce of CW Program Management,
and our low position in their priorities.
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mamulwquiﬁﬁmmulmqmﬁcmbm Tho code we received from CPS, evea
Witwuyntof&itlﬁppdpndﬂ.wwdmuofudimguﬁudmﬁndunmof
hlu.nodofvﬁelminhboss.o. Monpmbhmﬁchuwhdiﬁaﬂqofhaﬁmm
code. nmm.bﬁmﬁmhdigﬁpligﬁgdmd effort was expended both by

R »w

The Systemsoft deliversbl o saffersd from fisé-cu pooe impledaentatioa. Usfortansiely, we didao”
dgﬁﬁaaisﬁnzmﬁ}lm:uﬁumwm@ndﬂn'twmgﬁmﬂmmﬂm
them bocame & panic situation. o . .

PO c b e =

Tools

mmmru'wxmmmmuwa&hp@&mm'muﬁuwmm'chio
be desired. We suffered from its poor performance, instability, and lack of flaxibility. On more thaa
onomdou.-mmwmw«mumay.dm_.mmm.aﬁn.m.

muwmmmsmwmmwwmmmnwy_mm
group or another. . . e L
Summary of What Didn't Work well. .. . -

 Incomplete and unstable specifications
-Cmmmladudpm&sddxmumoqaﬂedcdmm
-MMM:Mulin'goubmde

- Vague milestones . e .

- ive feedback from management
-udo!opemumdp:ddpuﬁoninmm .
- Insdequate testing resources . '
- Inefficient testing techniques
-quuqmuﬁwmmmwmm

« Poorly organized code for localization

. Confusion over the role of IPG .
-Confuedomstipdblﬂdprmmdom

- Deficient quality of external acquisitioas

- Poor bug tracking tool .
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omiead

What Should Be Done 'i)iffei-eniiy? ST

W.Mmofmwofhdlﬁdvﬁ&dn'(hﬁmﬂyblntofmmendnﬁonlumwhnto
do differently next time. These aré described i this section. Those aspects of the process that were
considered to work well sranot repested Bere.  © 7 7 :

Specifications and Product Definition” = . Z.

One of our obvious weaknesses thOSS.Opojedwhin.deqmbhiﬁaldeﬁdﬁoﬂohb
original product. W-M'twﬂmﬁﬁmuﬂymwmﬁ'mﬁmdm#.m
;bunlhedeuﬂlofhnwmwouldinpkwil. Natﬁmwwwmﬁmupﬁwnﬁninx
the product plan, withtheupechﬁmmmiswiﬂndmﬁoudfotdbocnddiﬁmhu.

Itkimpmhmmmeprodwdeﬁniﬁmphmhdudobmdpnﬁpﬁummwﬁa-pmdud
constitueacies. The goals need inp ﬁommnmjwmmtmmmm&
mﬂuﬁomunbﬂiqm(mbyUmmudW&mW(wwbym

OnaofthomoftheDOSS.Owudncluxmdmsiﬂenlt.hemaotm«nﬂgod. Naturally, every -
pmjdshmﬂh%agmlﬂﬂunheﬂnbducluiymddmply.udnmwuofh :
target sudience. Evuyinmhmefammeushuﬂdnhbm&egcdhmobﬁmmy.

mprdudmedﬁuﬁmwbdmmodymmmwmm but plans from
Testing, User Ed, sad IPG as well. mneedlofd:mmlbuldboinbgnhdinwthonhethﬂo
fmmﬁebghnhg.mhglhﬂ:bﬁrplnswbewmplmanﬁmmMopmtwh
complete.

mmwmwdumwmmmmmmm Updatea should be made and
distributed regularly. Keeping the spec accurate will belp reduce confusion as the product evolves.

Weneedtokaepthedulmtun.milmeEM.ofourpwdwtinmind. Remember that our
dclivenblewlheOEMluedﬂobeofdnmqmlityutbeddimbleblbeendu«. We need to
spudﬁmn&emompchgeammdumbhnpodbh.

Schedules

Improving the quality of scheduling requires a combination of attituds adjustment and new techniques.
Wowmambeueucheduletwbenwehaveawmmgmdfo:buﬂdingm and a common goal
in their creation.

mdevdopmentw-mneedswloseiufwofwmnﬁmu. We need to recognize the necessity of
deﬁnhgmgﬂ.dml&eimporumofmﬁngﬁemmowmymwmm Acceptance -
ofcommilmenuwill!endmmmm'smﬂmﬁpofinpmdu%mdnhfmam
of shared responsibility.

Willingoess to accept commitments is the basis for building better schodules. The first block to lay upon
{hat corperstons is a shared understanding between Program Mansgement and Development of the
mesning and use of time estimates. Developers need to produce specific estimates that program managers
can use; the exact mechanics of estimate creation, padding, task breakdown, 20d so o, can be negotiated
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on an individusl basis. Aﬂdevdopmmldmognia.bmvu,&udnmmqpmidem
ndwdlbou-udmeommhnwmm i ares e

widely, #0 that 00 one is surprised by changes. Ovenl schedule reviews should themselves be writtea
mwmwmdduhnmﬂmmbp«bdknﬁqwhlmw,mm
s frantic one. _
Tohdpmhmncyo{wwheduhl.wnedhdwdopnuiuofmmddinpmdiction.
Welnvcuwdnhavuihﬂaﬁmhbeulndbu'ﬁxingphluoflbcDOSS.Opmij We should
meubhuﬁsﬁumbulﬁxm_ndmmm.}ookfmmndumwuu
o benchmark for similar phases of future products. We should investigate what other metrics we can
mdwﬁmh&hwhmwhmwamqumﬂumlmnmqmhagood
starting point. -

Wowbmﬁwwhmmm‘d@ﬂmwnammmu

WamdﬁmﬂimhewumobeSS.OmﬁouudwiﬂnheMiﬁtyohaimschedule
mwifahymbnmmimdymmﬁliniwidua@cidaﬁ Portunately, that never
omnd.bmmﬁmﬁwmdwnlmbymﬁm&nhowldpofhymhm This isa't
wwmmmh&mmmmmmmmmmmuu
wmmewM¢MMthﬁMMwmwmwMMyh
an emergency. )

Communication

wmewmhwmwumw“udmgm.momoss.o.m
forms] communications among groups wers sometimes lackiog. This resulted in wasted work,
duplicaﬁonofcﬂ‘oﬂ.mdnhedulodelly& Wimpmdhminlhnpmjwt.inpniaﬂnwhmw
team notes were distributed widely. Thilbdqdceshculdbamﬁmﬁmthepmjeaimqﬁonintho
future. -

Indeed, lhewuuiihelf:bou!dhecmsﬁnnednthcbeziminzoﬁhepmjed. The war team should
beh:geenonghbwpmullmﬁmendu.bmitisimpomn!mkeepitl:mﬂmdwell-[ocused
gmup,nothndiswnimunbehptonuuk.mdmaﬁnzlmbexhaduleduﬁly. Only ocne
Wnﬁwﬁmaﬂmﬁwyﬁmﬂdmﬂ@nwwmmummw
where there is u clearly recoguized nced for more. On the otber hand, the war team should strive ta be
mopenfommwbusnﬂummhusmbﬁngisnmﬂordm. We must svoid the image of
dimMnymanwndedtbcDOSS.Owwiniuuﬂydny& As & direct reminder of
this, and ta avoid objectiopable military associations, the war team is now refecred to as the Forum.

In addition to the Forum meetings for the management group, thers should be mectings for the eatire
team from time to time, to disseminate overall status and reinforce the sense of common purpase. These
oceasions can be usad to help the team see the bigger picture, a0d clarify the competitive environment
and strategic vision the product is part of. The meetings conducted by Product Managemeat in the late

stages of the DOS 5.0 project, where the marketing and advertising strategies were presented, were good

M87021000

Microsaft Confidensial CONFIDENTIAL

Page 22

_pCh 1179181
“SCONF TDENTIAL

& e S¥TT @ Wby

~——



MS-DOS 5.0 Poss-Mortem Report. 09/18/91

examples of this spproach. Cnubnﬁmofinmimnﬂutmu,ndwpmiouly.ilmthuvehido
for thees group IOCKIS: ;meummm&m.mmmu

Puct of the saceas ol individisal odalici s Sommunication in DOS 5.0 lay in tho relatively smmall size
of the team. Whhboﬁhrp-ndm-num.mm.thnmmumhukuwuhm
wnhbﬁmm ltwuuldb-hdpfu!lopublinb'apmﬁw'.deﬁﬁnswhomme
qddiuhspédﬁcmqomprmh.wqwﬁmwwumuqui&mywﬁnd
out who to direct questions to. Weibmddoxploithespedaﬁlhawledgewchwdwdopdm
increase everyone's familisrity with our customens' enviroament through seminars and training sessions.
Wemmww‘fu.whﬁmﬁﬁnﬂmﬂhwwmofm
Documentation
MdhmwwmmﬁmmﬁnuMMbyw
communications and specifications. Mmmo&sspedﬁcdepcmnwﬂluedmbohkenb
impmvethqmlityomem’bnﬁontohpfodw.

. R A L S .
wamhuwmm-mmwmm “This process should
usbpkpfammmdyudﬁmmUmEdMMopm& Some ideas to be .
mddaadmdiﬂihﬁngmdmbwingnﬂuiﬂm—ﬁudwdophgmwmhwmw
mmﬁmﬂy,damdhghmﬁﬁdwummmlwwwmww
volume of matarial.

‘n\eptog!mmingwﬁtu'lneedtobeinmhdintodnminﬂnmmyuthnmdmmim
M&oughhouuumofhpmmm‘dmmuﬁmhwhdndedhmepw.ithnm:
mmhliunh.newopmﬁnqmrduu.mdudsbhdeﬁvmdonthmnhdub. In
M&m&aehamimﬁmdpmmwmhﬁwwﬁebkpmﬁumn.
pamely the OAK guide. leﬁdma&lohkcmihipofﬂwoutguide.udmkeitmmm.
usable document. TheOAKguidoinhnﬁuoflhapmdwmo\wOEMcmm,mdumhueds
Mmmﬁmwmdmhmmw«ﬂyw&am

Fimﬂy,UmEdunnuinPSSbyoompiﬁngPSSmhnialnotuinadvmofpmductrelau. As wo
encounwrbup.mdinpnniwhruwchoouwpwmbup.wmidnﬁfydifﬁe\dﬁuthnw
customers are likely to eacounter. Hwemnmdeq!uwlydim:mdielinthepmdtn
dowmenhﬂon.lhoinfamionunbouwkedndwﬁmuybym'ersd.wmitismaﬂnblew
mpponmchnidm-ndamwhmitisﬁmwed.

Testing « - - -

Asdhanadpuﬁoudy.theuwuﬁdapredngxmt&ﬂ?sﬁngneededmmmommdoiu
job more completely. Thoobviounmmdlﬁujlmiwmmbo&pumulnd
equiproent. Sineehiﬂuqmﬁﬁedmhdifﬁuﬂt,mnﬁdueﬂom:hmﬂdheginweﬂhdmof
anticipated need. Equipmtwquisiﬁmnadlmmabmdwmwspecidnmﬁonshmﬂdbe
givenloobuiningolderhudw-u.hudmnmndemdsoldovm.mdlwidenngeoflhirdpmy
1dd-in equipmeant, such as tape drives, removable disks, video cards, and so oa.

The DOS 5.0 test team mads considerable use of temporaries, with mixed results. Although some of the
temps made valuable contributicas, the overall feeling was that we would have beea better served by
additional fulltime beads in their place. We should avoid relying on temps for crucial testing needs in the
future,
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MS-DOS 5.0 Post-Mortem Repors. ' 09/18/91

mmwmmummm Mdidmhmmibnﬁou,
but M‘;mhﬂmm.jhzmngu ) substitte for adequate spplication..

dmae TOATIULGNLS

.- weme et Teen W Tt e e sy e ceaian hes e rewn DIEL AT WSO
Wdﬂnﬁdhpﬁmﬁﬂhﬁ.mﬁwm-dnmm. White box testing,
wmmumwmusmmofdm'-m_m
muwmmmmmwwmmumumf«mm.
mepmmmwmw.ﬂwﬁfﬁuwﬁw of the project expected
to be bug prone. . ... 7SR TRIPT FEF R s S T s e LET

GTIE e ru e Rt AIDE Sy o e

monﬁgured.tomthﬂwuythmz mg-dh.hmvnm Machines that noed repaics should
uddbhwﬁcmumwwﬁdwpwumwmmw

bo disposed of. smpmmmmmmmummuw

me.nuﬁmﬂpofnmdwrudwwmhdﬁm The builder and his
Mmmﬂyﬁmmdopmﬁmﬁuuq,nﬁehﬂkaﬁhamm
u-Llxmdqmaudnddun:upnﬁumyﬁxmnhuuﬁydnnuﬂmauumﬂrnnngdnud
continue to verify it with their smoks tests. Dovdcpmdshmﬂddmhm“ﬁommh
thepmdnd.-ndmmnithhptingoodnpir.

International

provide that information. GdnthMnﬁnghachdlﬂpfoﬂhodmﬁcm We must

. dmwmwmmm»mmmm&ahmmmsmm A

Wﬁcoﬁmwhwmeummm&ndTwh&

Toddtbohaﬁnﬁmeﬁoﬂ.lhowamwmdmwhmuiﬂm
orguintionofloedinbheodo. Sonmnumdmdybenmdohmlidnﬁnubem
model used by hDOSuﬁliﬁu.b\nmwdbmbmmdounmhuww. In genensl,
Dmmm”mmmmwmmmwmmmufmdpmw.du:mm
dm'tmuhwushﬁmmwummumdmom customer for the DOS sources.

IPG, fammmuummnmmmumummmmmmmmﬁmm
ndhdphdomsﬁcmmhiﬂﬁeapaﬁnnq\ﬁpdwmbmmwmunmwm
product. E-dyinmuﬁononthopanofmwillhdp considerably in easuring problems get addressed
in a timely fashion.

S0P 4 i a -
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MS-DOS 5.0 Post-Mortem Report 09/18/91

Fotcnmpmmheodu&onouuiduhceompmy.wcudlodoumﬁawzhjobof:wicwiu&o H
ddivatblund:pdfyingwgiuﬁainm Ev«ymwwmwuaﬁud
maﬁuﬁ.wumm,mm.mmmmm

measuros &0 appropriate, T&hgﬁoﬂd&ﬁuwﬁcmmwuﬁuwhﬁm
deuvathd.undTedmminup_wmmw. IPG should review all code for
lmﬂnbﬂiq.mdmypmblemﬁqﬂd};gwbemwmhm Development should
mmwwwww;m&ndwq,mdUmEdemM
hmmum.mwﬁwmmmmmmywnhmm
fnmaﬂbeﬁmfwnlmm&hhmvﬁﬂhkemﬁmnpmwwiﬂmwdy

errors and time loss later..
Toals. . .. . D RV IIIN RN S
Whﬁobdlmnda&gpmblmAm&emoﬁhDOSS.Opmjea. thers are a few sreas where
impmvcmuoouldbomde. mmwmubwmmmmmgm
Fomnmely.mmngmv«mmmbhndvaﬁuofmhud&wdmydhpufom
upndﬂ;ddhbﬂhimmwupuimd.hﬂmsb«ﬂdﬁwm&wﬂbwbﬁwmqﬁmm
ldnshuofmiswn.udmtbeminuhmoﬂhommlwmhmwpmdndbw
our peeds.

Dﬂdapaswﬂdbweﬁzﬁom;mhnwm,mmqumdmmm
and techniques. MMAmﬁngmquiﬂhgooamﬁmfdkhwhdpofmmoeodoan
befomd.aﬂluﬂofwhnhuk,ﬂ@noqminddnhhnofm:wﬁnuwﬂdhdpudm
ummnuuvyupdﬂhnﬂmhxﬁahpmw?&saﬁﬂn@ub!4w!qd-tuiw.knnunpndwnhﬂyuﬂ
reduce maintenance COste. . .. . .ghoy v - T PR eT a0

Summary of What Should Be Done Differently - - .

-Spud‘mou.lime. on produa specification
-Elidtbmdparﬁdpnﬁonhﬂiniu product
- Define & clear goal and sudience for product

-Distribuuspe:s,sdnedulu,meding notes to all affected parties
- Analyze bug fix rate and incoming rate data to provide baselines for future estimates
- Establish Forum group at project start
- Distribute Forum meeting notes broadly
- Hold a kickoff meeting for the entire group, and oceasional meetings through the project
- Publish expert lists and organize seminars
- MS7021003
CONFIDENTIAL
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MS-DOS 5.0 Post-Mortem Report

09/18/91

- Integrals- programming.

« Transfer build
- Investigate database

Microsoft Confidential
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function to Development
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MS-DOS 5.0 Post-Mortem Réport

Appedix= Raw Comments from Post-Mortem

mq‘mmuwmww ares in response (0 esch

09/18/91

“Theeo notes dre transcriptions of individual opiniomu\boymaptund,mduowmnﬁmmuin

contradictions ot A%wm:-.u. et L VR

-y o, . BRI IR

Things that worked well.

*ﬂm@uadeufwuulhobjecﬁmfwt.hepm
» The team's behaviors supported the stated goals oo quality.
‘Mwnbﬂﬂlhm:bb.i.g.hiuo{hkgn_d.
L et e . - R M REETTRRN E R g A1 X1
* The process was dei byunbﬂity,nnddnmdlofﬁn,w. e

* Regarding the Beta Program-People perceived it'n *in sync”®.

‘Wndﬂdprmmmanummbdwm

participatod.
‘Peophworkndhgﬁh‘mdhelpedmhothulolvepmblem.
‘Thmwuueﬁonmdeminu—spmmnp‘;m
 They looked at the project from more than one perspective.
‘Tbeyhaddoamuﬁon *walk throughs®.
# [nstituted & program of "postponing bugs”®.

War Team'

« Provided focus, leadership, decision making and follow through.

« Had an interdisciplinary make-up.
‘Peoplehndinputudm‘orwbuy-in.
‘PeopleuenﬁﬁedthaWu‘l‘um-afonmmminprbe decided.
* People felt that they could rely on the War Team.

LRS-

we s ey it

‘WhmtheWanam‘tmmdimilmled, that was regarded s very helpful,

Testing

* The change from OEM 10 user based product.

« Pocus on compatibility. -
‘Inundudn;lbeconmptofupecidiudlesbforvaﬁmmf\mctim
+ Having adequate resources.

* Having s huge Beta test.
‘aningthenmmdingba&thaun—insuﬂdisks. :

# Beta reports.

« {nstituting & smoke test procedure,
‘Smokingimmedindynﬂetbuikhmltedinlesdownﬁmz.

* The relstionship between Test and Development bocame very positive.

* Group was not overly sub divided, resulting in casier flow of information.

& Good turnaround time on test information back to developers.
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MS-DOS 5.0 Post-Mortem Report

tmwpwmmuwmmww
hwhgh'rq'ufl-lovurﬂil.

© The internal mini-tests *saved our butts®.

© Thers was & redpoasive fost team on petworks.

-mm-ammuwdum-ndmmm

User Education
‘Womonddwdlm&olﬁﬁhpm&nfmwhnhpmdwmgmdmwdml
& Used documentation to fix the product.

# Positive wriles/tester relationship.
‘Wemmp‘hoﬁuuuiqupmpwﬁv«. :
'Uthtnp.hiﬂmhhmihorhm
‘Uﬂmwmhmwwﬂbembydm

 The toch review walk throughs were very beipful.

* Having the rols as "user sdvocate® helped us define our contribution.
'chunndhdovdopeuiupiuofm
‘Wammmfw'NMW‘.

Internaticnal Product Group -

© Worked in close tandem with the developers.
‘Womﬁmpdam!ﬁonmavdm

* Structure of the schedule was stable, relisble.
‘Thqndkyof&odoammionwhlgh.

* The code wss clear.

* The product was easier to do-bug.
'mnbdhmdmofuhmmlodinﬁmm
 IPG was willing to "live with* tho development team.

09/1851

b a

‘mwwnhwhhmnmmmw&;fmmwmk

Overall
‘Peopbﬁmvedcomnitmulbybeiuﬂm’bl&

* The team developed positive working relstionships.
 They had pride in the product.

* The smailness of team conlsibuted to it's success.
# Peoplo cared beyond their specialty.

* The specialists were of high caliber.

* The end user perspective was well advocated with consideration gives to the many different levels of

end users.

© Customer satisfaction became a high priority.

* The Compuserve Serve Forum was very helpful.
‘thintcldimwi&andusulpmvidedvdmbleinfotmﬁon.
'Peopkmmblofotwmpleﬁuthei:w

* Fow of the bugs were from sloppy code.

Things that didn't work.

War Team -

® War Team began as & mysterious body, people did aot know enough about it.
* Became dictstorial.

* Participation was not invited at first.
"Decisimwetepmoff.orcycledtoomytiw.

* Thero was a lack of follow through.
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MS-DOS 5.0 Post-Mortem Report 0911891

1 e e e e

* The interim goals were not well
‘MMmmwme(fmmh.hw

* Build 409 weot on and ca.

+ Some gosls were scen a8 it

# The uppec mansgemant was cdmdhhmymuyuqoddwgodnhnw-ﬁmd.
= People did not “own® their datos. Accountability became aa issuo.
‘o«hlfdhwuk&ﬂpeoﬂedidwmﬁcwwm

mensgoroent.
‘Mndlolhw&w'wﬁvn',qmidlyhﬂnhnlsmm
‘Mwm,fwmhwmwhmdmwmwm
work hard. :
OWszmmumm.mmwumwMudmofm
otber people on the project.
‘Mnypuuof&-pmjddidnothvo.'upoc'.
‘uwmwhdﬁnghnodwwOmﬁwU.B. for toch roviews.

F
i
g
‘B
1
giE
E

PRSP ERTRY d

conae e

Program Management
'Nothowinuhqmnﬁ!yofwotkinvolvedhmemjoa.

# The initial design phase was too short. .
*mmmawmgunmammmam
'Uppammtdoummdermndﬁo'mc&n'qunkyofho

development process. .
‘Mwahekofchiqmdh;huioﬁﬁu.mwhwﬁvity.

program
* Program mansgement over designed, (designed Cadillac whea V W would do).
'ﬁamlhipoﬂhenhadﬂemiudmlﬂrﬂh«ewudnﬁtyngmﬁngmla.
‘Bﬁm:wﬁmhmmﬁdn&w&
‘Bdudependmmouﬁdemdidnuwwk.
‘Commhﬁmmdevmmnmgmtmw

mansgement Was poof.

& There was 00 coordination between schodule changes and spec changes.
‘Devdopaloﬂnm&wuhymwhwdduﬁngwﬁngs.
# *Quick® decisions (exsmpls, *Install®) did not work out well.
‘mmmbummﬁnihd.lbepﬁoﬁﬁumww.
‘Mﬁmh.fgaumqunﬁybﬁhedwmofhm
‘Mﬁmadevelopusdidmtnlichenwghinpm.(mmple. *Un-delete”).
‘Mwwomwhdepudmonmm.whahapmihhuhiu'm7

Testing

* We were out of touch with the ceeds of end users. .

* There were problems with the build process.

'lnn-ddiﬁomwemmdowithmneonﬂdeﬁnnhnimpdmm

« We needed more sccess ta older machines.

 There was too much emphasis oa bug regression.

© There was s Iack of clasity re. ownership of the build process.

* The test lab was poorly maintained. MS7021007

* There was a lack of foreign machines. CO?_‘FIDMIAL
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MS-DOS 5.0 Past-Moriem Report . 09/18M1 T

User Education
‘Mmpobhﬂlhmiuﬁumel.mdw

# We were not included ia the decision making loop.
‘Mmuﬂmxwmwmwgmw
‘Wwwﬂdﬁnﬂhbddpph-ofﬁopmju

 Toch roviews wers of poor quality.
‘Mm‘twwmhwﬁudhm.

+ Toch reviews wers not included ia the schedule.

*« OAK wam't wanted by anyons.

® There wam't esough fim. . i
‘Wwddmﬁmwmwudou.
'U.B.wndwnwmh'dm'ofmdm

o b o

m e womd e o

International Product Group

& [t was difficult to track the doc changes.
‘th!)(‘udich‘twotb(v«yupudn)
« IPG not oo War Team for 3 months.

¢ Messages wore scaltered throughout the “tree”,

* Test was not tosting the intcrnational featuses.

® Lack of follow through on tracking changes.

© We were runaing out of memory 00 set up.
‘Mdﬂnupnmvihlinfumﬁonmuﬁ.

' .o
[ S N R

© Tostors did not understand our needs and requirements.

‘mwinnfﬁdatucﬁudmuhwm&im

# IPG not involved carly encugh.

* Thero was & “disconnect” at 2 higher level of mansgemeot re. what
lPGmponn’bkfonndw!nlDwndengtmuupondbhfw.

;
;
8
g
;

What would you do differently?

Development
‘Wﬁubmmswmdmeuwddum .
* Have access to internations! and other machines.

‘Buﬂdinnoppoﬁmn’tyhdomidmm;nﬁmdmuﬁm
‘Buﬂdinlpa-iodicphnmiewwhhenoughﬁmuheduledmwmpﬁd:

them.
 Develop a set of questions/criteria for product.
‘Mnhitpo-}lofotuymwunfonwviewmohbepxqim
« Developers need to be more assertive.
‘Woneedlok_pephogMgtbwuhforud. )
¢ Pass sround status reports and schedules with milestones from all the groupe.
‘Updnbthe-:hedulelou.mthlybﬂ.
‘Developaqmﬁﬁ:blomﬂhodofmeuuﬁn;m.
'lmamnhoqmlityonh»mmeainp. .
‘Impmecommmiuﬁmnthnlbcymm“ymbermnmmy.
‘Chxifywbennquening-wukedimoneomnimmleeminm
« Institute “white box" testing. Schedule noeds to allow developers to test.
* Improve the quality of communications to Test.
* Respond realistically to target dates.
* Become more involved in the inception of the product. More involved in the creative process.
M87021008
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MS-DOS 5.0 Post-Mortem Report 09/1891

* We want Prog Mgt to trust our time estimstes.
-mﬁmummmmmmw

Program Management

* Spec and test plans prior to code.

* Include "white box*® tasting. :

* Documect decisions, communicata them to etire group.

* Change the pame War Team 0 Forum.

& The Forum neods to be established st the beginning of & project.

& Communications should include sll relovant members of the team.
& User Bd should own the OAK doc.

* Celebrats hitting the nmjor milestooes.

 Team should be made sware of 20d belp solve major milestons slips.’
* Develop & test plan for the OAK.
‘Npeoplefwenehuiﬁalﬁeuoﬂhepujd‘

* Program Mgt should “pad” echedules.
‘Thuudnouldbo:unjor'bloodhﬂing'onhmbjedofﬂodulu.
* Schedules need to be broken dowa by tasks.

© Eliminate outside dependencies wherever poasible.

[ S R N e LT

¢ o met oo amsan il -

* Give the OAK to U B.

© Review the process of third party acquisition of software.

© Have IPG review the adequacy of the thind party software.

& Croate & nogotiation documeat.
‘Weneﬂlhimptmournhﬁomhiplwiﬂlowinmuldepeadeade&

* Sources need to he acceasibla.

* The build function needs to be maved to development side.

© There nesds to be additional conduits for communicating with various groups.
* There poeds to be a Jocalized version in Germsaa.

® Establish a DOS aliss.

Testing

* We need to improve our methodology.

* We need more resources.

* Improve our ability to track bugs oa data base.

# Earlier involvement in product development.

* Spec should include the test plan.

© Testers noed (o challenge the developers more “up front®.

* We want clearer directions from the developers.

* Testors should have an expanded role.

* ISV's need to run more tests.

#There noeds %0 be cross training. ‘
‘muqdouedsapndiuinmwuliennmmﬁng.
‘Asippemhmhhinhba.eonﬁgunﬁou.piﬁoe&uum

& Educats testers as to exteroal network issucs. *How do customers use our products?®
* Have testers train the developers on Novelle.

* Solicit requests for hardware, .

* Do some "clever thinking® on bug regression.

* Automate the test process more.

* More resources, equipment and heads.

* Develop better "bug fix" documentation.

RN IR
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MS-DOS 5.0 Post-Mortem Report

* Negotiate the OAK. ‘
~mhmms.mm
‘mwwﬂmwhdmm

» UE should own ussbility testing.

© Define the audience of the product.

¢ Focus groups.
‘Knepnnaldofuwhleuulhﬂ’ss. .
‘mswwmmbwmwm
'Hnnpoﬂemopiuus'lwmm

Internationsl Product Group

* Look at the “troe”. .

* Become moro pro-ective. -
‘dnﬁfymouibiﬁqmmw:nduhnfalodmm
‘A:kuppumgtmcl‘uifythoowuwpm

# Toeat English s a foreign language.
‘Hawm:itinndmthemiﬂuuhbos“
‘Wﬁbhﬁvﬁﬂ&g&hwmwmﬁﬁ.

. ‘E&Mhdwdopuluwhwbdquopﬁhhwﬁonlinm&
'Dcveloplchumuwwhodouwhn.
‘andlmthnmybcwddhwmllvmiouofhpmdm
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