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Executive Summary -- Summary of Recommendations

Members of the DOS 5.0 team conducted a post-mortem examination of the DOS 5.0 project in July
1991, This post-mortem mecting focused oo the development process, but included represestatives
from the other relevant fonctional groups, and cxamined 1 wide range of project process issuss.

Thcpost—mort:mdisuusionwuorynizedmundthm:keyquesﬁons:whnwkeduﬂmm
courseofl.hcDOSS.Opmjed;whadidmworkweﬂ;udwhushouldbedoucdiﬂ'uuﬂymﬁmc.
The main body of this document is organized in the same way. This summary of recommendations lists
the key points arising from the discussion as a whole, on how we can better organize and direct our
efforts to make the next project run more smoothly.

Product Definition and Specification

Define clear objectives
The DOS 5.0 project maintained clear and consistent objectives from its inception in .
December 1989 until its conchusion. These helped focus the team's efforts and sustaia morale.

All projects should begin with clearly defined goals.

Get adequately broad input into product definition
The original DOS 5.0 specification was largely the creatioa of Developmest and Program
Management, working in isolation. Otber groups’ needs and desires wers not adequately
addressed at the beginning. Future projects should ensure that all relevant constituencies are

adequately represented in the product definition phasc.

Spend adeguate time on feature set definition
As a corollary, adequate time should be devoted to defining the product feature sat, to allow
adequate input, and to consider the imphcations of design and feature choices. The DOS 5.0
project team rushed through its specification phase, resulting in additional work lates when it
was realized the spec was incomplete.

Inclade doc, testing, and Jocalization plans in spec
Ta belp easure completeness of the specification, aad Jo provide 2 clear view of the catire
pmjedschcduk.dmkucmmmsbwldindudcthakpmduﬂphnshthcmﬁn
specification, rather than have the spec be ceatered solely on development.

Coasider both retail and OEM sides of product
MS-DOS 5.0 is both an OEM and a retxil product, but the project team focused much more
bizavily on the retail side. More attention needs to be paid to the OEM deliverable, the DAK,

1o easure that it adequatcly mects the OEM needs.

Eeep specs up to date and on line wnder source coatrol
e e i st e spocenly oied o o s, T
specification docament should be part of the project source tree. CUNHDENTIM

Schedule periodic specification reviews
Periodie specification reviews should be built into the project schedule, to ensure that the

product content satisfics the product goals over the course of the project.
MX 5165975
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Scheduling

Include all project compooents in schedules
During DOS 50 d:vclopmt.tbzﬁmcreqlﬁredformcprajedmponem,wﬁs
documentation review, wenotadequndrreﬂededinthcworkingscbednh. All project
mpomuthataﬁeadcnbpmemndmﬁngsboﬂdbeindud:dinﬁemaﬂs&edm
from the beginning, to avoid surprises later.

Cooduct periodic schedule reviews
Mwihth:spcdfuﬁonthudmduhshouldhemﬁmudnnnmgﬂﬂbukwmmiu

accoracy and complcteness.

Exploltthmmhuﬂneaumtarwhgopundmoluwnm'
Wbuepu&k,wshouﬂdevdopmﬂﬁabuedmmupeﬁm!mmnpruﬁdinm
in the future. mbugopuudradmionmafmmmss.ﬂmbemadadﬁwmbug

database and analyzed for this purpose.

Communications

Maintain small ieanss to help foster flow of ideas and Information
Mhmmm@m“mm“m&mmssnmwmcmm
commtmications fostered by the small team size. Even with larger projects, we should strive 1o
build small team identification and informal contacts for greatest productivity.

Hold occaslonnl meetings of entire group to update statos
Oaasiondmeeﬁnpwupdaelhzuﬁregrwpnnprogwsmdphnsmhdpfwaashawd
scase of purpose. Projeukidoﬂmeeﬁngsmbebdpfnltominfmuom:ﬂgoﬂsuddaﬁfy

kit

Publish lists of cxperis to speed up contacis among ETaups
Espedaﬂyhhrgagmups.amﬂrh!kudupﬂuhspedﬁcmmhdpptqusdoﬂ
diredcdlothcpeopkwhomuswl.bcmnquicﬂyupossihle.

Schedule seminars to build up general expertise
Weaﬂneedmcomhneoueduaﬁanabmuwwodun,hsmmpetiﬁon.andchcuyit‘s
used by our customers. Scminmfutuﬁngneubmohh:pmjwmwmdngwpiu
they know well will help build up the overall expertisc of the group.

Forum (née War Team)

Forum should be constituted st profect start
h:heDOSSmeied.thcwmmufammhhudnwdonlyindthmmdm

project. h&eﬁm&kmumﬁonﬁm&onhbeﬁnﬂ;mm
therg is always a clearly designated body for resalving problems.

One representative from each fupctional growp N CMS 00024694
mmmmﬂbdmmwwtmdﬁmhdmmﬁmﬁmﬂd

the component project teams. Reprmnuﬁm&omcxdudedmmmaddedhm.whmh
was realized that their participation was required. In fusture projects, a representative: from
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each component group should be inclnded from the outset. Participation should be restricted
lomhdiﬁhnl&muchmmhnﬂganp.mbcpthefumdmmnmmagnbhm
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Agenda and minutes distributed regularly and broadly
Forum mectings should be preceded by publication of an agenda via email to the eatire
project team. Minutes from forum meetings should likewise be distributed promptly and

widely

Beta Program

Large scale beta distribotion
The large beta program was oae of the chicf successes of DOS 5.0. We should continne to

plan similar efforts for future systems products.

Compuserve support forum
Theconpmwamponfmmnmneuchmddmuinﬁonbemmebm

users and the project team. A similar bulletin board should be used for future beta support.

Collecting data from betn sites
Conﬁgumﬁonhiamnﬁonmﬂcded&onbeuﬂupmdvﬂmbhinuapmadmys.f«
resolving issues and bugs. We should make snre we continue to include ways to get this kind
of information from our beta sites. Automatic collection and delivery methods for the
information of interest should be designed into the beta software.

Expand International beta test
Greater international participation will belp us identify problems with our internatioal
support Future international beta tests should be initiated earber in the project, and
distributed more widely.

Test and Build Process

Testing resonrees should be sugmented
Thetuthsmmdsmrmrmwad:qutdym&enmofmndﬁnmmsk

expected to opezate in. More hardware will extend the configurations we caz sepport; more
personnel will belp us reduce our reliance on temps and external test houses, both of which
- had mixed performance in the DOS 5.0 project.

Testing should work to lmprove their ellicieacy
The testing team should conlinue its efforts to antomated its work, in order to cxtract best use
of the resources it bas, Automated kernel regression tests should be ereated and made

available to developers for quick sanity checks,

Regular builds and smoke tests should be continned
Regular builds and smoke tests were valuable for providing strocture for development acd
dentifying problems quickly. They should eoatinue to be part of our runting devclopment

cyde.

Developers shoald incorporate white box lesting
code, in order to identify problems before software gets into the bands of testers.

skt COUEIDENTIL bR
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The buikd function should be reassigned from Testing to Development, iz arder to reflect the
product orieatatica of the builder's work. Remember that the builder's cutpat is the product,
a5 far as the OEMSs are concerved.
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Lab malztenawpce should be improved
Someﬁmeshoddbcdhuudbymwsﬁngtmtokupmchbsinmsonbhshm Some
depudwnudmn.chinmﬁgunﬁmmduobeinsﬁmed,tokwpwm

resources in good shape.
Documentation

Devise beiter technical review process
mmmaﬁmmvkwm&dntwk“umlhemoﬁthOSSJProjeﬁ.

Reﬁmmmadeqwdywmd&rhmmduh,udmequﬁyof&ckawsm
low. DwdommnhogmMmmmMUwEdudtadamamm
process for future projects. .

Integrate programming writers into project team
Mquﬁqdmnossn:MWaﬁmmmﬂmeM

writers were oot well integrated into the project team. En futwre projects, they should be
wmmawmﬂmmwmmmdwmdmpmmm

Transfer ovnership of OAK guide to User E4
mdmcmdmmpmﬁngmemm;uﬂm&nnhddaspcdﬁcm,md

that shipped with DOS 5.0 is of poor quality. ’l‘heptcg’mmingwﬁtmontheUscrEdtm
needlotakeresponsibili:yformakingth’samaﬁﬂmdmblcputoithcpmductckﬁvaahlﬁ.

Compille PSS aotes in advance of project relcase
UsaEdmhdpPSSpnpucfmlﬂidpucdpobhmbymiﬁngPSStechnicdmudwing
thepmjed.aswehecomcawmofismsthtwinmberﬁohedbymm Early

i dmmmmhkﬂwpmmmdmpmhﬂwmwdu&e

preparation
release of DOS 5.0,
International

Develop international expertise ix domestic teams
DnﬁngDOSSﬂ,zhcdamﬁkdmdopmﬂLproymmmgemenLandmﬁngmlmgdy
reﬁ:dmlPGmidcndfyimmndpmﬁdesomﬁmwpmblmhwdbywmﬁnnd
customers. However, IPG wasa't in & position to play that zole. The domestic teams oeed to
dc\dopspedﬁcapeniseinthciumaﬁonﬂmmdgﬁdaummimmimﬂ
customers,

lemmufwbnnﬂhglmﬂnbkmthmm
The DOS 5.0 source mkw«@dhamumﬂmm Too many
different schemes for bandiing localizabie messages arc in nse. This nceds {o be regulacized
for the pext version,

IPG shouid try to anticipate problems, intervene enrly
IPG should strive to take a moce activist role, and interveae carly whea it can see problems

arising from the way the product is being

. TV In A
External Dependencies CGN ’] DE IT[M oMs
Establish and appily clear quality guldelives for external acquisitions MX
5
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External nequisiﬂambdndedinDOSS.OaﬁeMﬁmpoonomgdioacoodequﬁty,md
required exteasive modificatioe for jocalization. Specific guidelines for acceptance of external
acquisitions peed to be cstablish:d.nihspedalfmoncod:.inmaﬁouﬁuﬁon. and
usability, and usability reviews included prior to acccptance.

Establish clear communications with other MS groups via Program Management
Mmmwammmwmmmmnmmm
Management need to communicate our needs clearly, and ensure that we are receiving
adoquate priority and attestion from the other groups.

Tools

Improve the bug tracking system.
Pafmmudnﬁnbiﬁtyptnbkmwhhﬂtbu;mddngdaubmwduﬁngDOSSH
cansed some poticcable losses of productivity. Before beginning bug tracking for the next
pmieﬁ-wﬂouumkcsmtbcaubmmdoﬁensuﬂidwwmgthudupadymdothc

job.

Build database of source code routines )
Increasing our use of commaon source code libraries, and building up a database of commaon
routines, can help improve our future productivity and reduce bugs, cspecially with regard to
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Introduction

Thisisnepatonﬂwoutmmofthebos 50 pmmnmedngmndudedmwlnlylm The
WﬂmmommcmmmmﬁwmepmmmdevdopmeMSSﬂpm&ﬂ.

to identify where the process worked and where it dida't, and to suggest impeavements for the futnre,
Thcmeedngmaien&dmmrdﬂb:dcﬁhpmcﬁmbﬂo&hﬂhnﬁbﬂdmm
repeesented.

mmmkwoanMudWMumm-mmmmmm
feedback received before and after the meeting. Tt is not strictly an account of the meeting, but rather
memmﬂmhmﬁmdmmmdﬁu&ﬂhmwudmdﬁc
recommendations. While I have tried to present the full rangs of opinions expressed by the past-
moﬂempaﬂiﬁpants.mmaﬂysomewsomlhiukmbew The actual notes from the
meeting arc attacked as 2a appeadix.

The participants and their team affillation were as follows:

Development Jeding IFG

Mike Dryfoos Jim Landowski Dave Stanchi
David Olsson Terri Broason Steve Blanding
Harish Naidu

Jobn Hensley Program Management

Sriram Rajagopalam Tom Lennon

§. Harikrishnan Eric Straub

Scott Quinn Fernando Gardia-Duarte

Chock Strouss

8. Mohanraj

Nagarajan Subramasiyan Marion Juottila

Dave Berfiner Scott McMahoa

Steven Timm, facilitator

Greg Tzinberg, record kecper

ncmuthgfxmedmmcmmquuﬁmuﬁcwdhylbevﬁomhnwganpsuprm&ed:

- What aspects of the process worked well?
- What aspects didn't work well?
- What should be dooc differestly in the acxt project?

This document is organized around these same questions. Discussions of the good and bad aspects of
mmmdmmmrambmmmw

separately.
Txisin
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A Brief History of MS-DOS 5.0

Prehistory

TheDOSS.Dprojedmetogﬂhuasthemmbiuﬁauofmdiuindbuhdawdgoal:Ioprovidcfor
mupgndcwthemuwrdonofﬂﬁs.wbemﬁthmughtberdﬂdumkmdmpmﬁdcn
nmainmphmmeufmbOS4ﬂLeﬁnﬁnaﬁngthsgnﬁqProbkmsudtbepwrmandindnsuy
pesception of the latter.

Of the two, the upgrade idea was the older. Its genesis Lics in a memo from Tom Leanon to Sieve
muhwmmuuwmmmumosm Among other
W%mm«mt«:mdmmwomm,md
development time of 40 manweeks. Subsequently, work began oa the upgrade instailation program and
improvements to the DOS 4.0 shell for this project.

Evenmaﬂy,itbccamenppmntthﬂoffcringDOS{Uinherctai!npgadcpachg:wonldnotwmk
simee the market accoptance of the OEM DOS 4.0 product was 50 poor. We saw the importance of
*adding sex” Io the product and overcoming the Eabilitics of DOS 4.0. The origioal plan was modified
LoincludzimprovingthculilitysctandrmifmglthOSshelL

Meazwhile, IBM was making plans to continue developing new DOS versions based on DOS 40, to
maces their new hardware needs and to track changes in OS/2. A version called "Lifeboar”, including
fearmasnd:ucnendedam-ibutesnppmnduinprmdsheﬂ,mdevdoped,bummem
fruition. It was replaced by two other plags, “Captain® and “Jetski®. Captain was to be a merger of
DOS and Windows into a new, more tightly coupled system, complementary to OS/2. Jetski was an
impmwdwrﬁonofDOS.maﬁngmofm}EghMmmMuturedmmeDOGmmmy
footpriat, and incorporating numerons bog fixes to DOS 4.0.

Captahnmmnyhdcdawq,famngvidimtokddimmmmeweﬁuaﬁngmmu
relationship. Jasﬁpuﬁﬁedbngu.udowdewhpmmwmmusidenﬂeﬁmeadﬂnm
andm_ergingcodewithIBMbutconﬂidsmtbeHMAimplmemﬁon,lBMsrcjecﬁonofourm
utilitics and shell, and lack of convergence with our retail upgrade plans, created difficulties. We weee
left without adequate confidence that we were developing the right product. We saw Lhe necd to move
aggrasivclytoimpmeOS,inpurﬁcqubymdudnsismcmoqlootpringbutwfdtwmnldno(
be able o do so while trying to collaborate with IBM.

Finally, SteveB and BillG succeeded in persvadiog IBM to turn over ail DOS development
mpmmuwbﬁam&.udhbembaw“mwwdpamisimmprmdﬁthw

own specification for what was aow called DOS 5.0. [‘QNH DEN“ N_

Early Stages
CMS 00024701

The initial feature set of DOS 5.0 combined the new wtilitics and installation program from the
mmmmmmmmmwwummmmummm The
developmeat effost began with  brief design phase i which the features and their implementations
were devised, and schedules created. The development team was respoasible for creating this
MMMNM%mmuwmewhmm
final form_ The development spec was largely complete by the end of December. The scheduls

e - MX 5165983
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proicﬁedcodiugwouldbempldebylhemdoﬂ\hrchmdthcpmdud ready for final release in
carly Angust.
At this time the key features of DOS 5.0 included the following:

- DOS in HMA oa 286 and 386 machines

« Removal of DOS 4.0 kernel features

- New shell

- New upgrade and OEM imstallation programs

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

- VCPI and VDS compliant EMM386

kaprowedcdwnﬂ.udfwthcmmtpuimmdeowaigiﬂdwdemmplmdmdaphehdn;
one member of 1he te2m oa an exteaded medical leave, and another 10 2 special OEM praject, the
Flash File System. However, the feature list had already started to leagthen, a3 new items were added

to the product, and unanticipated problems bad to be addressed.

Changing Product — Changing Schedule

The additioes to the DOS 5.0 featurc scf came from a variety of sources and cireumsiances. Some
mopponmiaicaddiﬁomthuappearedmmtthOSmﬁnh(QBaic). Some wers optional
featares in the original spez that we decided to incInde (oakine belp). Some solved problems we badn't
mwwhmwm(wymMamhmm(m
DOSShell interface). One of the most important stimulants for adding features was competitive
pressure from DRDOS 5.0, which we [first learned of in the spring of 1950. The DRDOS feature sct
led us to add UMB suppext, task swapping, and Undelete.

Unfortunately, it took us some time to revise our schedules to match the changing product. We

adjusted the schedule outward in small increments, and the end dates lost clarity and credibility inside »
and outside the team. Considerable amounts of the team managemeat’s attention was diverted to new

features suck as file transfer software, undelete, and network installation, dissipating our focus oo

getting the product done.

Eveatually this situation reached a crisis point at the end of July 1990, and, led by BradSi, the team's
management speat an arduons scrics of meelings nailing down a schedule and process for dosing the
project down. A (hird and morc cxtensive beta release was added to the schedule. Release projections
were made on the basis of the expected incoming bug rate, the size of the bug backlog, and the
projected bug fix rate. The developmeat team was brought isto Lhe process for their input and buy-in
to the newly revised schedule, which called for the fnal beta release in October, and RTM in
December 1990,

Final Stages CMS 00024702

The final stages of the project are remembered largely as # long grind through the bug st coupled with
struggies to get beta releases stabilized. We bad one notable diszster whea we released an internal
beta witk a Setup bug that corrupted users’ disks in some coafigurations. Subscquently we becams
more cautious with regard to Setup changes. The bug backliog was reduced more slowly thas expected,
due to higher than anticipated beta bug rates and difficultics wocking with beta sites 1o get adequate
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informatioa to reproduce their problems. Over lime, tcam management exercised increasing control
mmmme@wmmmmﬂmmmmmm
were incarpocated. Regularbuglistnmin;susimsbmmcafutumdlhepmjedmhiy,ud
muaﬂyaﬂbuprequiedmwmappmwwguﬁmd.

mﬁmlbclardeasqsmlouuathousmdsofﬁws.m:banmmm We rcleased it aboat
the time we had baped in July to ship the Bnal version, Its positive reception, however, helped build
thcmm':mnﬁdcnwhlheqnﬂhyo(thepmdud.mdumumd!mrd&omlhﬁm&ae.w
knew we were gelting close to shipping. The announcement date was set for 11 Junc 1991, and the
RTM for carly April. Thchstbugspptmdforﬁﬁn;lmimrdumtothePOMTproyam.
weat in oa 1 April, and RTM finaly happescd on 12 April Just before RTM, DOS 50 became the
ﬁmprodudmintthOSmedmgtoupmmpktehsfnnphmdfmdsymmm

suecessfully.
CONFIDENTIAL
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What Worked Well?

Tbewojcdhktayprm&dubackgomdformdamndhg&ehwsnkcddmbg&spmm
discussion, which was concerned with process, oot events. Our starting point was a revicw of the
apcdsaflhcprojeulhnwkcdwenumnm'butedloitssm

Focus

Despiuadriﬁhsspedﬁnﬁm.lhepmjcdhddcu.mm&mikhmﬂhh
December 1989 1o its final releace. Inpaniadu.lheeominmltocusonpmdndquﬁty.ms
mp&ﬁﬁﬂ.mﬂmmfw@iﬂ&ﬂdiﬂyﬂﬁduﬂdﬂpﬂdl&u%&dt&@

mmlmmmswfmpmwmamﬁmmmmAummm
'l‘l:eyalsuht.lpedmwoﬂlhewm‘smorak,evmvhnlhepmiedsemedmbednginsonmdm,
becanse we knew that we were going to debver a quality product.

Cohesiveness and Communication

dwoﬁecﬁvufoﬂaﬂnmmnmdpumwbkhhhnbﬁup&cwhﬁm:dm
team., Mﬁd@mnmmmrwﬁcmmmwwwﬁpud
v&delyiua:bang‘ngﬁeuondw’pudhpknm Typically, individual assigoments were
mmmwmemwmmmmmmmw
mmmummﬁm:mdmgmmmmmmmm
quaﬁq,mhctthnnchindividualpaﬁn;mcnﬁnlonlymhkmmﬂpm Shared responsibility
ledtonshundsemoiprideaweumelounduﬂndwhﬂwehdmpﬁshed.mdhawitwu
reccived by our beta commuaity.

Thcrehﬁvclysmaﬂsizeofthedevdopmemwamhclpedfmtuwimumlmmm&y. Everyone
knewmnccke,mdkncwwbocouﬂmqumiominmspedﬁ:m We werc able to work
togethawenwithaminimmoffnrmaﬂry,mdtoexchangeidea&edy.

This sense of openness extended beyond the development team. The relationship betweea
Development and Testing was cordial and cooperative. The generalist aature of the development team
was reflected in the testing tcam. Amngmmmmudwamanddmhpusmhed
together to regress specific problems worked well

User Ed aad IPG also had their recognized role o the team. UE was given responsibility for nearly
aﬂ&ctﬁmhyﬁemsidcwﬁ.ndjuﬂ&cpﬁwddomﬂaﬁmmkwmminmdw
mutmhthedﬂelopmmtmmdhdpedbnﬂdulm UE was encouraged to contribute
U:drﬁewpobnmdm:bhmrepmtbewm‘spenpecﬁva Documesntation was used as a
tﬂlor&dwmpmdudmﬂwshcbhgmm&dm:mofmdhbm

%ﬂzmcmﬁﬁmdﬂedabmnm‘"dﬁtheIPGmmuddwdmbpusmablemwrk
Rﬂmhamresolveproblemsin:hemde. Ahhonghthea-pninﬁondlhemmcrwed
poﬂmmdﬁcwdc&ahdmumcmaﬁmaﬁmdmasytowkwith,mddcwbpcum
promptmdresponsiwinadd:euiugmnmwbym IPG did a good job sccking out the
information it needed, rather than waiting passively for it to be delivered. As the project progressed,
[PG came to be viewed as past of the team, rather than an cxternal clieot.

S 00024704
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Build and Test Process

Saerdnpedsoflbebuﬂdmdleﬂpmcmshdpedpmﬁdemfmmdmﬁckhdbﬂm
development efforts. Reguhrwekhbuﬂdsdaﬁnadmgesmdmﬂ&mfwdcwbpmuthey
worked ta get particular features into the product. Smoke tests immediately following builds identified
bu;squidly,inamingthemﬁngtm‘spmduaivity. Stress tests involving all of the DOS group or
aldDOS/Wmdmhlpede&fyprobkmemmdhﬁmuhmewlyoqwdﬁng
a company-wide distribution before we were really ready. Likewisa, our policy of targeting groups
with'ntuoumpanyuprelimiuryinletnlbcnsilr.shdpadhonoupmblemsbdmwwmm
wider distribution.
mlcstteamundustoodtheimpliuﬁomofrckuingus-DOSuammﬂprodnd.:ndmponded
with a testing effost that srpassed that or all previous DOS versions. Spedial focus was paid to
compatibility, with over 300 applicatioes being tesicd in mukiple coafigurations. Testing of Setup was
cxhaustive, with over 100 machine configurations checked. The test team'’s efforts paid off with a very
high quality final release.

Testing increased its use of automated testing over the course of the project, helping to reduee the
team’s workload and improve their efficicacy. The development of the DTS cngine and utility test
sceipts for it improved the smoke test process and [reed resources for other tasks.

War Team

'l'hewtea.mwasragudcduamiwdblsdngbythctum,ndﬁndsobedismsudinthcmn
on what dida't work well. Itwaynmﬂyagwdtbateffed.ivemmdcoﬂribﬂﬁnnsoﬂhcwm

improved as the project went along.

The war team was established by BradSi's directive, shortly afier he started. It included representatives
from all of the team coastituencics. The war team belped provide focus and leadership for decision
making and foBowthrough. llpruﬁdedaformwhcrelemmmbﬂs&ouaﬂmsﬁmmﬁsmuld
give input on important product issues. Distributior of the notes from the war team meetings helped
keep the foll team informed of decisions reached and directions established.

Akhoughnotstricﬂypmoflhcvmlemaahiﬁcs,cmainjobsukenonbysubsctsofthetmhelpcd
keep the project oo Lrack. Tbemguhtbugpurgingsnsimshelpedwdumdiw&adionsudeliminsc
taske of lesser importance. The documentation walkthroughs belped questions concerning the masuals
get answered quickly and accurately.

Beta Program CMS 00024708

Mmmaymeummmmmmdmemmdmoosm
projeet. Thbmtumhnhdhmmmudimtbedkmdhdﬂﬂh«qbeymd
hhﬁngmeoflhehighpdncmhowlhebchaaiﬁﬁcsaﬁemdthcmdthm

The bets program proﬁdedgmopputmﬁﬁafordhwcoﬂadbemmth:devdopmnﬂmmd
the customer, The Compuserve forum was an excellent source of input, The Uninstall disks returned
by the beta testers provided a vahuble database for investigating several problems. The large scale of
lhebualmhdpedmmedupmmyprobknsthumuhubucmiswdbdwrcﬁedcnou:own
tes:ingmourws,andhe!pedlSVsandD{Vsmmdymwmbossnamuitshipped. The

CONFIDENT::

Microsoft Confidential Page 16

MX 5165988
CONFIDENTIAL

RBC 003047



" NS-DOS 5.0 Post-Mortem Report 09/27/91

bdapmyamakohelpodbuﬂdmﬂemedmdmd—of—muhinwhthepmdudpﬁorm
shipmeat. The administration of the program was smooth and reliable.

Summary of What Worked Well

« Clear and consistent focus, with measurable goals

- Opea communications within and among teams

- Small, cohesive teamy

- Structured, predictahle bulld and smoke test process

« Extensive testing effort

- Clearty Identiffed leadership and decision-making body
« Well run and extensive beta program
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What Didn't Work Well?

It was easier for the post-mortem participants to ideatify things that didn't work well than those that
did, and consequently this section is longer than the preeeding one. Som¢ of the most heated
discussion centered on scheduling, but & aumber of important issues were identified, and are discussed
in this section

Inadequate Specifications

Mouch of what ukimatcly went into the DOS 5.0 project was not included in the initial specification, or
indeed ever speced at all Keeping the spec up to date with a chasging product is a problem for almost
mywmmmfnmumkhmkamm-h@d,waﬁmym
adjust product goals and features midstream can be a streagth. However, it is worth noting that the
mnstsuwesfnlmoﬂbcDOSSmejed.intumsoladhemmdnfmedschedulu.wasmﬁrn
threc months, when we were implementing the features spelled out in the original specification. We
got into schedule trouble later og, as we costinued to modify the product’s feanure set without updating
and reissuing the specification.

In part this rcflects a lack of discipline oa the part of the ieam leads, their failure to keep the project
team focused on the original goals. More significantly, it reflects the inadequacy of the feature st
described in the original specification. That spec was principally the creation of Program Managemeat
and Development, with some input from Testing. Product Managemeat, User Education, and IPG
were largely left out of the original product definitios process. They were left to catch up later, at
whichpuh:hwhglhc&mmdnddmdngdw&wdtmeaﬂwdddcwbpmeumd

Adding features 1o a product already spec'ed is not accessarily a bad thing, and few of these additions
to DOS 5.0 could be considered gratuitous. However, we often failed to consider the full impact of any
particular change on the project as a whole. Same changes were spec'ed very informally, some not at
all. Affected groups, especially Testing and User Ed, were not kept informed, and so were surprised by
additional work. Features were added without adequate consideration of their value relative to their
schedulc impact.

Another characteristic of late or ad boc changes is that they tend ot to be thought through or reviewed
as carefully as thosc originally speced. On occasion, we made choices that later bad to be reversed o
modified, becaase we hada't considered all the consequences. For example, when we added support 10
detect top of memocy in some of our device drivers, we dido't examing the impact oo third-party
device-driver loaders. As a result, we had 2 panic very late in the project when we realized there were
problems.

Schedules

Late feature additions contributed significantly to scheduke problems, as notcd above. Lack ot
coordination among tcams sad failure (o consider the full ramifications of changes created many
diffculties. In addition, we suffered from confusion about schedule ownership, personal and
mechanieal difficnlties with schedule building, and inadequate scheduling of non-development
activics

Although the tean leadership tried to be coasistent and clear in its position that Development acated
MmuummMmmmlzhdhmamheddg&m.p‘sjmdmmmc
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development team confusion about how the schedule dates were arrived at, and suspicion that the
team's input was not adequately considered. As 2 resuk, the developers didn't always feel the sense of
cwnership of schedule commitments that management, especially Program Managemend, expected.
Individualmﬂalomwu!dpbyuilhﬁuﬂnﬁonmmside&ﬂgmbhdmhmuﬁ.andonm

other that expectations had not been realistic.

Bﬁmﬁnglhcﬁmemquhﬁmmplkhmywtbﬂnmkkasmwmimdmm
eq:cricnu:,udwil.hthemuulyyongOSSDtcam.iisﬂwoswpﬁnngﬁmem
were incotrect. Hm,i&dmmuﬁmn&nh&vﬁmkmmﬁmwmm
Managemest intended to use their ime estimates. Some individuals produced estimates that
mprmmedbeummmm&nruinicmudrhamnmiwdwmwm-
case guesses show up or schedule charts. Others felt a lack of trist when they found their estimates -
questioned by Program Management. Betier cxplanation of the goaks and methods of scheduling covld
have helped clear up some of these problems.

Scheduling difficulties weren't confined to the development team. Sometimes other groups’ nceds were
noudaquztelyacoountedfonheadoﬂime,leadingtnddayswbeuheyﬁmﬂymadm The
best examples were documentation reviews; these were time copsyming and demanding, but sometimes
came with inadequiate warning, and were usually not refllected in the overall schedule.

Interim Milestones Too Vague

Agother aspect of drifting specs and unsteady schedules was uncertain milestooes. Significant dates on
the schedule charts, such as codc complete and beta shipments, weren't always crisply defined. We
M&Mpbw“mma&hgwnﬂdbedonquphmwnﬁbempmdlcﬁﬂﬂwm
making the achicvemeat of the specific milestoue a vague, poorly defincd event. At other times, & well-
defined milestane wonld necessarily be postponed, but withoat sufficient deliberation ou the new date.
Mmmmhmﬁdtnﬁpmmmmmkwmd%-wmw
ariﬁng.thcdatckeptsﬁppiu&hnmanm'muedmaduifthcshipmentwasjnshrmmdtbewma.

Whea interim goals were achieved, they tended to pass with little sote. We dida't exploit these
oppommhismchhum.memmmremup.bﬂhﬁadjmmﬂbukmwkwﬁhm
fecling that we were farther behind thag ever. A comphint was raised in the post-mortem discussion
that we didn't have enough fun over the course of the project; the interim milestoaes provided
occasions that counld have been used to boost morale and unify the team.

Pep Talks and Negative Feedback

Attempts to motivate the team via *pep talks” were generally sorewarding. The talks didn't succeed in
comveying a sense of excitement or purpose about the project, in the way that direct feedback from
castomers did. Effocts 1o rouse or challenge the development team with negative feedback also largely
fadled: the criticism offered left the teant fecling unsupportcd and usappreciated. .

War Team's Lack of Openness
CMS 00024709

As poted above, the war team did come to be viewed as an asset to the project over time, but it also
had its probleras, especially in the first few months of its activitics. In particular, the project icam felt
that the charter of the war team was mysterious, its discussioas cosed, and is decisions nnexplained.
The war team was intesded to provide a forum and a focus for broad participation in decision making,
but this was not adequately commuaicated, and so the team carne to view it as a dictatorial body
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IPG bezn more closely connected 10 the rest of the project, this waste coukd perhaps have been
avoided.

Second, the source tree was not organized in a way that made Jocalization easy. Four different
messaging systems were in use for dilferent pieces of the product, complicating the transiators’ job.
Translatable toxt, while isolated for each separate program, was scattered through the source tree,
rather than centralized, necessitating & tedious exercise in identifying each file containing tramslatable
text. The development team should have been more aware of how the souree organizatioa affected
IPG, and made it maore of a priocity to clcas things up.

The rclationship issuc was of broader scope. Fundamentally, the domestic project team and IPG didn't
understand how each viewed the other’s role. Unvoiced assumptions led to a failure to consider the
international aspects of the product as thoroughly as they deserved.

PG considered itseif 1o be a translation shop, and looked to the domestic team to understand and
address interpational product concerns. The domestic team viewed [PG as the voice of the
international constituency, and looked to them to identify product problems in the international sclting,
and propose solutions. This confusion affected Development and Program Magagement, with regard
10 product features, and Testing, with regard 10 testing of international features, bardware
configurations, and applications. As a resslt, significant international problems, such as the case-
mmhgwnhﬁoqmmmddr&edhmprodndphming.mdbylbcﬁmlrﬁmmcnudm
raise our consciousness on these issues, it was either too late Lo address them, or possible only through
a last minulc panic.

The international beta test was an important part of the test cycle, and helped reassure us that the
original product goals wese met in the interoational as well as the domestic sciting. However, the beta
would have beea more belpful if we bad inclnded internatioaal sites socner; this might have called our
altention to the international product issues before it was too late to address them properly.

Build process

The build process was a source of a few problems aver the course of the project. Network crrors and
failures to ideatify build requircments sometimes left us in a state of confusion. Principally, the
difficulties seemed to be organizational; the build function fell in between Testing and Development,
and there was somé uncertainty about who had respoasibility for ensuring that builds weat smoothly.
There was also » lack of adequate supervision of the builder himself; when be had questions or
problems, it wasn't dear who should address them.

Related 10 the confusioa over build ownership was confusion over the role of the OAK. In the OEM

product, the OAK i the product; bowever, in focusing so intenscly ou the retail package, the team
peglected the OAK. Tt didn't receive the atteotion it deserved as a key deliverable .

Outside Dependencies and Acquisitions
We relied on other development groups elsewhere in the company for QBasic, Edit, and CW, and we

contracted with partics external to Micresoft for the CPS utilities, Systemsoft ROM DOS features, and
other itcmes. Their uneven quality suggest that we seed to be more rigorous in our review and control

of external acquisiticns.
n ot MX_5165935
. CJ\'F‘ [ﬂ:‘n [IALL  CONFIDENTIAL

Murosoft Confidential CMS 00024713 Foge 23

RBC 003051




Wt ooy R WS B e e

MS-DOS 5.0 Post-Morter Report 09/27/01

These occasions can be used 1o help the tears see the bigger picture, and darily the competitive
cavironmcat and strategic vision the product is part of. The mectings conducted by Product
Management in the iate stages of the DOS 5.0 project, where the marketing and advertisiog strategics
were presented, were good exampics of this approsch. Celebration of interim milestoaes, as discizssed
previously; is another vehicle for these group meetings. Another important gecasion is the projoct
kickof! mecting, where goals can be defined, and roles and responsibilitics clarified.

Part of the success of individual contacts and communication in DOS 5.0 lay in the relatively omall size
of the team. With both large and small teams, however, there are steps that éan be taken to enhance
communication at the individual level. It would be belpful to publish *cxpert lists", defining who are the
specialists in specific areas, 50 that, for eample, documentation writers would have a quick way 10 find
out wha to direct questions to. We should cxploit the specialist knowledge we have developed to
increase everyonc's familiarity with our customers’ eavironzmeant through seminars and training scssions.
We should cultivate opportusitics for team building within and among the compoocnt teams of the

project.
Documentation

Mazy of the prablems experienced by the documentation team will be alleviated by improved
communications and specifications, Thare are some other specific steps that will need to be takea to
improve the quality of their contribution to the product.

First and foremost is the need to develop a more effective technical review process. This process
should be a topic of a separate study and discussion between User Ed and Development. Some ideas
to be considered are distributing and reviewing material on-fine, developing avtomated tools to easure
changes are made correctly, and extending the review period so that zeviewers are less overwhelmed by
the wolume of material.

The programming writers need to be integrated into the team in the same way as the end aser wrilers.

Although in our case some of the programmers’ documentation is oot included ip the product, it is still

a crucial item in a new operating system release, and needs to be defivered on the same schedule. In N
addition, there is a very important piece of programmer documentation which is part of the project,
namely the OAK guide. User Ed nceds to take owncrship of the OAK guide, and make it an sccurate,

usable document. The OAK guide is the face of the product to our OEM customers, and as such needs

much more attention devoted to it than has historicaily beca the case.

Finally, User Ed can assist PSS by compiling PSS Iechoical aotes in advancs of product release. As we
encounter bugy, and in particular as we choose to postpoae bugs, we can identify difficultics that our
customers are likely to encounter. If we cannot sdequately discuss remedics in the product
documentation, Lhe information can be tracked and writtea up by User Ed, so that it is available to
support techeicians and customers when it is first secded.

Testing

As discussed previously, there was widespread agreement that Testing needed more resources ta do its
jobmnl‘emplﬂﬂr The abvious recommendation is 1o increase resources, both personnet and
cquipment. Since hiring qualified testers is difficult, recruiting efforts should begin well in advance of
anticipated need. Equipement acquisition needs to cover a broad spectrum, but special atteation should
be given to obeaining older bardware, hardware made and sold overseas, and & wide range of third
party add-in equipment, such as tape drives, removable disks, video cards, and 50 o
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Externzl Dependencies

External dependencies led to unanticipated problems. We shouid continuc to scck opportunities o
lcvengeenmalrmurces.bﬂwmdtadoabeﬁaiobofmmgin;tbm For iaternal groups,
ngrmManagtmcmmdsmubmekadhmablhﬁummwithmdrpuﬁhmm
goup&m:khgmounwdsandxhedﬂumwﬂmﬁaﬁmdudupwmmwpﬁlm
appropriate prioritics for our seeds. Development seeds to communicate ciearly their necds and
Wmemlmhmmemthwnmmm
sides. Wbu:&pmmhpossibkmwzhadeqmpﬁaity,mnudtomnﬁdadmmﬁwm
for the particular component.

Forcompomtscoming!romomsidethcwmpany.wemdtudoamorethmnghjobol‘reﬁcwing
the deliverables and specifying acceptance criteria in advanee. Every contract should include well-
defined acceptance criteria, focused on features, performance, bug sumbers, code size, and whatever
other measures are appropriatc. Testing should defioc specific acceptance tests that mnst be passed
before delivery is accepied, and Testing must siga up to mn these tests. IPG shouid review all code for
localizabifity, and any problems should be addressed before delivery is accepted. Developracat should
review code for adberence to reasonable coding standards and quality, 2nd User Ed should casare that
interfmdesigxissmmd,themponentismbk,andtha:thcyanadcquﬂdydom&inlhe
time frame, all before formal acceptance. This process will take mare time vpfront, but will reduce
costly errors and time loss later..

Tools

While tools were nol a big problem over the course of the DOS 5.0 project, there are a fow arcas where
improvemeals could be made. The most important would be to replace the RAID bug tracking
database. Fortunately, the changeover to the SQL-bascd version of RAID bas addressed many of Lhe
performance, capacity,and reliability issves we experienced, but we should give more thought to what
mmqni.refromadahbmofthissorgmdcmngclbemainuimrsoﬂheMmoltoenhancc
their product to meet our needs.

Developers could beaefit from a database to manage source code libraries, and preserve common
routines and techaiques. At present, making use of existing code requires folk knowicdge of where the
code can be found, or at Jeast of who to ask. An organized database of source routines could belp
reduce unneecssary repetition during development, and through active code sharing, increase
productivity and reduce maintenance costs.

Summary of What Should Be Done Differently

« Spend more time on product specification
- « Elicit broad participatioa in deflaing product
« Defive a clcar goal and audbence for product
- Include test, doc, localization plans [a specification
. « Keep specs and schedules up te date -
e - Deflne clear interim milesiones; celebrate them when achieved
« Distribute specs, schedules, meeting wotes to all affected parties CMS 00024720
- Analyze bug fix rate and Incoming rate dats to provide haselines for future estimates
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Appendix - Raw Comments from Post-Mortem

Attached is the record of comments made at the post-mortem mecting. [t is organized arousd the
:h:ebaﬁcqneﬂionaa&:hthcmnemsmdebyfnndimdmhmpmm:ﬁqm The
overall post-mortem report was bascd oa these comments. The potes were recorded by Greg
Trinberg,

These notes arc transeriptions of individual opinions as they were expressed, and 5o will af times
contain contradictions or transcription errors.

Things that worked well.

Overall

* Focus oa product quality, (improve oo DOS 4).

* Product compatibility with previous versions.

* There was a clear focns on the objectives for the produdt.
* The team's behaviors supported the stated goals oa quality.
* There was a built in measurable, i.c.. the size of the kernel

Program Management

* The process was driven by usability and the peeds of the user.
* Listened to feedback

* Regarding the Beta Program-People perceived it as "in sync”.
'Implcmcntcdadirmfeodbackprop’amwhucd&:ms:mbukm team.
* Bug fixes-became 1 team cifort, cveryone participated.

* People worked together and helped cach other solve problems.
* Therc was an effort made 1o increase the group's resources.

* They kooked at the project from more than one perspedtive.

* They bad documeatation “walk throughe™.

* Instituted a program of “posiponing bugs”.

War Team

* Pravided focus, leadership, decision making aod follow through.

* Had an interdisciplinary make-up.

* People bad input and therefor greater buy-in.

* People ideatified the War Team as a forum were things could be decided.

* People Ielt that they could rely on the War Team.

* When the War Team's notes were distributed, that was regarded as very helpful

Testing

* The change From OEM to user based product.

* Focus on compatibility.

* Introducing the concept of spedalized tests for various functions.
* Haviog adequate resourees. }

* Having 2 huge Beta test.

* Having the users sending back the un-install disks.

* Beta reports.
* Instiruting & smoke tost procedure. CMS 00024722
* Smoking immediately after builds resulted in less down time.
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* The relationship between Test and Development became very positive.

'Gmupwasmtmdysubcﬁvided.mnhinginnsicrﬂwoﬁnfmﬁm.

* Good turnaround time on test information back o developers.

‘Thcprojwueemveryﬂable.thebnﬂdenﬁmmmlmimpmwdby
kaving bug reports sent over c-mail.

* The interoal mini-iests “saved our butts®,

* There was a responsive test feam on networks.

* Having & sct build schedule beiped 1o focus and structure the project

User Educntion
‘Wempondudmﬂmtheshiﬁinpmdw[xm.whmthnpmdmmyamdmwdmﬂ
* Used documeataticn to fix the product.

* Positive writer /tester relationship.

* We were encouraged to offer our usique perspective.

* UE kept up 3 high morale in spile of the stress.

*UE reviewed all the text that would be seen by cnd users.

* The tech revicw walk throughs were very helpful.

* Having the role as "user advocate® helped us define our contributioe.
* We pursuced the developers in spite of resistance.

* We were stroog advocates for "Network Install®.

Internatioaal Product Group

* Worked in close tandem with the developers.

* We were given good support from the developers.

* Structure of the scheduie was stabie, reliable.

* The quabity of the doanmentation was high.

* The code was clear.

* The product was casicr to de-bug.

* [P raised the conscionsness of others re. localization issues.

* [PG was willing to "Tive with" the development team.

* [PG was pro-active in seeking the information i needed rather than waiting for others to provide it .

Overall

* People showed commitment by being Hexible.

* The team developed positive working relationships.

* They had pride in the product.

* The smallnzss of tzam contributed to it's success.

* Prople cared beyond their specialty.

* The speciafists were of high caliber.

* The ead user perspective was well advocated with consideration givea to the many different levels of
end users.

* Cnstomer satisfaction became a high priority.

2 Direct interaction with end users provided valuable information.
* People were accountable for completing their tasks.

* Few of the bugs were from sloppy code.

Things that didn't work. h

War Tears CMS 00024723

* War Team began as a mysterious body, people did not know enough about i. MX 5166005
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* Became dictatorial

* Participation was tot invited at first.

* Decisions were put off, or cycled too many limes.
* There was a lack of follow through.

Development
‘Thc'pcpulh’l.bcyureloonega&velom:.uninspiringandeontrbutedtolowmab.l’eophfd
attacked and unsupported by upper management.
* Milestoncs were not set and when met went uncelebrated.
* There were o opportunilics to reengnize the contributions of indrviduals.
* The interim goals were not well defined,
* Informatioa that managers knew was not shared (for example, the milestones).
* Build 409 went oa and on.
* Some goals were scen as unrealigtic.
* The upper management was unprolessional in the way that they responded to goals that we missed.
* People did not "own® their dates. Accountability became an issuz.
* Over half of the work that people did was unanticipated by program
management.
* Much of the work was “reactive”, especially in the last 15 months.
* There was blaming, for example, upper management blamed the developers of not knowing haw 1o
work hard, :
* Development should have realized that a code change impacts the work and schedules of most of the
other people on the project.
* Many parts of the project did not have & “"spec”.
* It was overwhelming 1o receive 150 pages from U.E. for tech reviews.

Program Management

* Not knowing the quantity of work involved in the project.

* The initial design phase was too short,

* When the project was re-designed it should have been noted or marked.

* Upper management does aot understand the “reactive” quality of the
development procéss,

* There was a lack of clarity regarding the priorities, too much reactivity.

* Upper management vetoed schedules.

* The schedules were too general.

*There secmed to be a lack of understanding between program management and opper management,

* Program managemen! over designed, {designed Cadillac whea V W would da).

*The ownership of the schedule remained unclear. There was unclarity regarding roles,

* Building a schedule from the work estimates did not work.

* Being dependant o cutside rescurces did not work.

* Communication between developers, program management and spper
management was poos,

* There was no coordination between schedule changes and spec changes.

* Developers often had the impression that they were not heard during meetings.

* *Quick” decisions (example, "Install”) did not work out well

* The resources devoted to test were too limited, the priocitics were unclear,

* At times the focus on quality left the end user ot of the picture,

* At tirnes developers did oot solicit enough input, (example, "Un-delete”).

* There was too much depeadeace on one persoa, what bappens i a bus bats "zm? CMS 00024724
ruiee COyFIDENTIAL combrALes00s
Microsoft Confidential Page 34

RBC 003057




MS-DOS 5.0 Post-Mortern Report

* We were out of touck with the needs of end users.

* There were probiems with the build process.

* Later additions were made without considering the impact on test.
* We needed more access to older machines.

* There was too much ¢mphasis on bug regression.

* There was a Iack of clarity re. ownership of the build process.

* The test lab was poorly maintained,

* There was & lack of foreign machines.

User Education
'Mmpmbkminmuhﬁings:hcdulu,udspeﬁ.

* We were not incinded in the decision making loop.

* There were conflicting messages from developers and program management.
* UE oot well utilized in the design phase of the project.

* Tech reviews were of poor quality.

* There wasn't eoough feedback betwecn the writer and the develaper.
* Tech reviews were not included in the schedule.

* QAK wasn't wanted by anyone.

* There wasn't enough fun.

* Developers needed more time 19 review the docs.

* U, E. was not well integrated into the “culture” of developers.

International Product Group

* It was difficult to track the doc changes,

* Re-translating the spec 3 X's dida't work. (Very cxpensive.)

* IPG not on War Tcam for 3 months.

* Messages were scattescd throughout the “tree”.

* Test was ool testing the internatiosal features.

* Lack of follow through on tracking changes.

* We were running out of memory oo set op.

* IPG did not pursuc vital information cnough.

* Beta peeded to out carlier.

* ‘Testers did pot vaderstand our needs and requirements.

* There was insufficient testing done on interational machines.

* PG oot involved carly enough, |

* There was 2 “disconnect” at 2 higher Jovel of management re. what
IPG responsible for and what Dev and Prog Mgt was responsible for.

‘What would you do dilferently?

Devefopment

* Write better specs. Spead more time oo writing thern.

* Have access to interoational and otber machines.

* Define plarning and goal definition.

* Build in an ppportunity to do mid-course cvaluations/corrections.

* Build in a periodic plaa review with enough time scheduled to accomplish
them. -

. a set of questions fcriteria for product.

* Make it passible for anyone to call for 2 review process of the project.

* Developers need o be more assertive.
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MS-DOS 5.0 Post-Mortem Report Ve el

* We need Lo keep Prog Mgt better informed.

* Pass around status reports and schedules with milestones froa all the groups.
* Update the schedules on & maathly basis.

* Develop a quantifisble metbod of measuring status.

* Improwe the quality of the status mectings.
‘hmmuﬁmimm&ﬂ&qmm“ynmmnoﬂem.
‘Clarifywhcnrequ&inglmkcsﬁmaleoramnimmtloacﬂﬁndaw.
* Instirute *whits box® testing. Schedule needs to allow developers to test.

* Improve the quality of communicatioas to Test.

* Respond realistically to target dates.

* Become more involved in the incoption of the product, More involved in the creative process.
* We want Prog Mgt (o trust our time estimates.
‘Eﬁminncthedependuduomddethcgonpwb«cpmi:b.

Program Management

* Spec and test plans prior to code.

* include “white box" testing.

* Document decisions, communicate them to ealire group.

* Change the name War Team to Forum.

* The Forum needs to be established at the beginning of a project.

* Communications should inciude all relevant members of the team.

* User Ed should own the OAK doc.

* Celebrate hitting the major milestoncs.

+ Team should be made awarc of and belp solve major milestone slips.
* Develop a test plan for the QAKX

* Two people for cach critical plece of the: project.

* Program Mgt should *pad” schedules.

* There should be a major "blood letting” on the subject of schedules.
* Schedules peed to be broken down by tasks.

* Eliminate outside dependeacies wherever pessible.

* Define the audience of the product.

* Give the OAK to U E

* Review the process of third party acquisition of software.

* Have IPG review the adequacy of the third party sofrware.

* Create a negotiation document.

* We peed to improve our relationships with our internal depeadencies.
* Sources need to be accessible.

* The build function accds to be moved o development side.

* There needs to be additioaal conchuits for communicating with various groups
* There necds to be a localzed version in German.

* Establish 2 DOS alias.

Testing .
* We need to improve our methodology.

* We need more resonrecs.

* [nyprove our ability to track bugs oo data basc.
* Earlicr involvement i product developoeat.

* Spec should include the test plan.

* Tosters peed to challenge the developers more “up froot”. M8 00024728

* We want dearer directions from the developers. Nl LT .

* Teasters should have an cxpanded role. CONF lDtﬁ lie =

* ISV's need to run more tests. co:grgég_?gga
L
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MS3-DOS 5.0 Past-Mortems Report
. 07/I

'Iﬁ:necdsmbemm' i

* The test cycle needs expanding io order to relicve regression testing.

. ma ¥

‘Amppcmntommnkhs.cmﬁgunﬁms,prmac.

’Hmsdnmetstm_ummﬂmrkimuﬂwdommmmwpmdzmr
testery train the developers on Novelle,

* Solicit requests for kardware.

* Do some "clever thinking” on bug regression.

* Automsate the test process more,
* More resources, cquipment aod beads.
* Devefop better “bug fix” documentation.
CONFIDENTIAL
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MS-DOS 5.0 Post-Mornent Reponi (1.2 Frrfidd

User Education

* Negotiate the GAK.

* Engagr: in continging education re, the product.

* Hawve programming writcrs on (be end user team.

* UE should ovn usability testing.

* Define the audience of the product.

* Focus groups.

* Keep a record of trouble arcas for PSS.

* Develop a proposal on how to imaprove the tech reviews.
* Have people recognize U E ‘s user advocate role.

International Froduct Group

* Look at the “trea".

* Becone more pro-active.

* Clarify respousibikity that development and test has for Jocalization.

* Ask npper mgt to clarify the ownership issnes.

* Treat Englich as a foreign language.

* Have IPG sit in and own the PG issues oo the DOS team.

* Write for universal English rather than American English.

* Educate the developers as to bow 1o develop with International io mind.
* Develop a charter as to who does what.

* Research features that may be needed ir internatiopal versions of the produst.
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