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_ 0. SUMMARY
1. Environment:

Hardware: - Movement to 386
Emergence of RISC
Emergence of New Hardware Types

»

Software:  GUI Accepted

New Application Types Invofve Distributed Operations
ISV's Seeking Platform Independence

End-Users: DOS Entrenched
LAN Usage Rising Strongly
Large Corparations Flirting with UNIX

2, MS/IBM Product Line:

- Windows Wil Be Successtul
- but No Growth Path to New Hardware Types

- 08/2 Is Limping

- Not Strong Competitor to DOS/Windows,
MAC, UNIX, Netware
- Immature

- Na Compelling Applications Soon

- M5 not Timely in Addressing New Platiorm Types -
- RISC : ‘ :

- Multl-processars
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3. Plan Proposal: ;
. Recognize that Windows Must Evolve on x86,
But Stay "Personal® ’
- Position 0S/2 as
- High-End
- Distributed/Connected
- Bridge to Future
i31H
- Evolve Windows on x86-
- Ease of Use, Size, Performance
- Use DOS Extender Technology to Address
Need for Larger Programs
- Make 05/2 2.0 as Good as Possible in 1990
- “Superset’ of DOS/Windows
- Corporate Market: LAN Enabiled
. Facus on High End (386, 4+ MB):
Performance/Capacity/32-bit
- Accelerate NT to Address New Plattorm Types
and to Campete with UNIX
- Late 1991: RISC, 386 MP (32-bit oniy)
. 1892: Replace 05/22.0 (16-bit 0S/2, Win compatible)
DO NOT DO:
- Further 0S/2 16-bit Work (l.e. Try to Compete
with Windows at Low End)
3
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THE ENVIRONMENT

HARDWARE BASE

Key Issues/Implications:

a. Strong Shift in mix from 286 to “386"
1880 1982
286 50% 25%
386 35% 65%
b. Emergence of RISC on Desktop:
1990 1992 1995
RISC <1% 5% 15-20%
. Growth of new types of "PC" machines at
low and high-ends: .
Low-end: Notepad, Laplops, Multimedia
High-end: Multiproe. Servers, Workstations
Implications:

must stay competitive on “386"

must address new types of platforms with family of
consistent products.

2/499
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1.2

Current response by ISV's:

APPLICATION SOFTWARE

Rapid movement to GU! - all "new” versions of

apps dependent on GUL

- application integration desired

- high quality WYSIWIG (display/print)
desired

éenain App categories will move to exploit
linear, 32-bit quickly:

- CAD, DB, Spreadsheet, Servers

New application categories will be in;
- Email/group information
- Perscnal, graphical "4GL" tools

Plattorm Independence
ISV's view market percentages in 189210
be:

DOS/Windows: 40%

05/2: 15-20%
Mac; 10-15%
Unix (some

flavor): 10-15%

i.e.. view Windows as being highest volume, but
lirited (no 32-bit, no RISC, no “open”, no
server, ete.), but view no other alternative as
being dominant. -

. wait/see
- seek to be platform independent

2/4/90
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Key Implications:

1, GUI will be accepted/required across product line
2, 32-bit linear on 386 will be important

"LAN" enabling will be important to new "group” apps., hence will become tangible issue
to end-users.

4, ISV's will:

- seek to minimize platform specific investment until they can see clear path

s/winners.
- will prefer toolsets that promise to span plattorms.

2/4/90
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1.3 KEY CORPORATE FACTORS

Corporations ("Fortune 5007):

1. DOS still reigns supreme on desktop:
- 90% market share
- large investment in DOS Infrastructure
(apps, peripherals, scripts, training, etc.)

2. GUI accepted as future - transition will occur
over period (80->92):
- nurnber of apps/PC will increase
- integration will be demanded

3. Spread of LAN’s - penetration:
- 1980 - 20% ot PC's
- 1992 - 35-45% of PC's
- 1993 - 40-55% of PC's

4, Usage ot PC platforms for MIS Purposes: —

- running internally developed apps.
- running off-the-shelf DB and Comm.
software (increasingly client/server made)

6. Flirtation with UNIX:
- - some corps. attracted by "open®/standards
message.
. gowt. giving leadership to UNEX movernent

Currently imited issue, but could become large scale

moverment if viable, alternative vision not
supplied. B
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- KEYIMPLICATIONS:

a. DOS will not go away:

. Corporations will seek to build off their DOS investment;
Transition to any significantly different platform will be slow.

- Adding GUI to DOS will be popular strategy for them.

- DOS Client, X0XX Server {05/2, Netware, or UNIX) will be popular strategy.

b. LAN Environ}nent:

- A server OS (multitasking, high performance file system, secure, MP)
is needed for PC platforms.

- Administration of LAN environment will be MAJOR issue.

- A peer enabled client OS will be required over time.

c. UNIX:

- MS/IBM need to sell corporations on a coherent, long-term
product plan X
- How they get to new capabilities
- How they get tenefits of multi-vendor world
- How they build off DOS

else risk ceding share in large way to UNIX over time -

2/4/%
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1.4 COMPETITION:

Key Competitors:

1. UNIX

2. DOS clones & extenders

3. *Environments® (New Wave)

4. Macintosh

5. Network operating systems

Key Impiications
-_______‘_____" I

CONFIDENTIAL
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UNIX

Key Players:
ATAT, 8CO, OSF, SUN, NeXT, IBM/AIX
Products:

ATET UNIX System V.4

S$CO System V/Open DaskTop
SunQS

NeXT 0§

AlX

QSF/x

Key Attributes:
Portable (x88, 68000, RISC, ete)
“3z2bit®
Secure
Standards Compliant
Positioning/Game Plan

*Open” (i.e. not under control of single emix)}, standards cornpliant)

Mare amenable to hardware advances (RISC)
More amenable 10 networking

Benelit from Industry “contributions” (via OSF, Ul)
Game plan of AT&T USQ, SCO, SUN:

- license “binary standard™/strink wrapped UNIX to achieve
*PC phenomenon”

2/4/90
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1.4.1

UNIX (con't.)

e. Key Slrengths:
Occupy the “open” (noble) position
Portable product line
Lots of technology to draw on
Well-established VAR /support infrastructure
f. Key Weaknesses:

Lack of Binary standard - no such thing as
generic, shrink wrapped *UNIX" sohtware

Lack ot targe persona! productivity base to call on.
Coverage of spactrum of PC hardware

DOS is entrenched.,

g. Projected Market Share:
1980 19892
All PC's 2% 3%
386/RISC PC's 6% 7%
1"
2/4/50
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1.4.4, Apple Macintosh
a. Product: System 7.0 (available 3Q30)
f. Key Attributes:
Established Macintosh GUI +
Inter-application communication
Outline fonts
Vinual memory/demand paging on 68030-based Macs
32-bit address space
c. Positioning/Game Plan
Build more OS featuras under established GUI
Retain ease of yse, user loyaity- the "Apple Advantage”
Focus on vertical solution selling for entry into corporations
- Design & Modelling
- Information Management
- . Desktop Publishing & Presentations
d. Key Strengths:
Binary standard- wide body of applications-
Fanatically loyal installed base_
well-defined user interface, consistent across applications
DgshopPuthhgsmndmd
Muttimedia tocls
Strong reputatlon for user-friendiy system
e, Key Weaknesses:
Runs only on proprietary hardware
High price pofnts-— no strong low-end maching
Perceived connectivity weakness
Limited Server capability (e.g. security) )

“New-age™ marketing stralegy: tne “leel” of a Macinrosh

12
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1.4.4. Apple Macintosh (con't.)

f.

Projected Market Share:

All personal
computers

19¢0

10%

LA
Wi wey -_
1992
10%
13
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Competition: Key Implications

CONFIDENTIAL

Competition has key weaknesses (UNIX: divisions, no

binary standard; Apple: proprietary hardware) that will
limit them if MS/IBM can execute well.

Competition has key strengths that will take significant
market share if left unaddressed.
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CURRENT MS/IBM PRODUGTLINE: 8 ad
MARKET POSITION ;

REPORT CARD

DQS is still entrenched, but becoming dated

- stilf B5% market share _

- DOS has not been evolving, exposed to clones

- Fragmentation occurring as result of lack of evolution and no
clear successar QS.

Windows will be successful/high-volume on desktop
- meets real market requirement
(offers access to GUI/multi-app, but retains DOS investment)
- mature (polish, device support)
- but limited in growth path
- 32-bit
- RISC
- not good server OS5

0$/2 Is having mixed/poor acceptance: -

- 0S/2is not selling onto desktop in volume:

- not mature (pofish/usability, performance, device support)
- migration not 100% “seamiess®

- runs DOS apps, not DOS

. does not preserve investment

_ in device drivers, scripts, etc.

- not difierentiated sufficiently from Windows:

- perceived benefits of 0S/2 over :

Windows do not justify add'l. hardware
~ resources required

- Reasonable applic:aﬁons support in works,
but late. No compelling application.

2/4/50
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i

, Q872 is having mixed/poor acceptance (con't):

- Q85/2 is not dominant as a server OS;
- outsold by Netware
- - outpositioned by UNIX .
- desktop OS/2 applications give no leverage
. server applications all available on UNIX

08/2 is winning some designs in large corporations against UNIX, Jargely
on: :

- faith in IBM/MS,

- SQL Svr, EE wins

- lack of confidence in UNIX

Currently 0S/2 is "neither fish nor fowl";
- not direct “successor” to DOS:
(partially but not completely addressed by 0S/2 2.0)
- not well ditferentiated from Windows
- not good server OS
- not “open/portable fhitech*

18M/MS does not have clearly visible/timely plan to
address all platformtypes and corporate needs:
- MP, RISC missing
- Migration path not differentiated
- DOS -—> 08/2 vs. UNIX
- Windows —> 08/2 vs. UNIX

2/4/90 —— e
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2.2 FORECAST given current "POFi'I T

Summary of Units { '000s) FY 89 FY 90
(Jul. => Jun)

Total New Shipments( > 286) 11,400

DOS (inc. 8086 units)
OEM 8,500 10,300
1BM 2,700

—_ -

Cum %%

FY 91 FY g2 FY 93 7Y o1 Tesd Total

.

12,600 13,500 14,400

10,200 10.000 9.200
2.800 2,700 2.400

90-£3

15200 67.200 100%

7.800
2.400

Total DOS 8,900 13,000

13,100 12,600 11,600 10.200 60.5:0 |

Windows
OEM 1,800 2,200 4.200 3,900 2,900 1,900
Retail 800 2,500 3,100 3,900 4.200
18M 1] 0 Q 0 0 1]
| Total Windows 1,900 3,000 6700 7,000 6800 6800 50.213 25%, |
05/2
OEM 20 (<] 600 1,100 2,400 3.200 7.23%
18M 54 100 250 700 1,200 1,500 ER
I Total 0S/2 74 160 850 1800 3,600 5100 11.510 17%% |
Toat O8/2asa% of 1% 7% 13% 25% 33%
New Shipments ’
1B QS/2 units as % of 3% © 8% 21% 33% 2495
Toral 2 units -
Previous 15 CS/2 Forecast 500 1,500 3,000 5,000 7.000
Assumpticns:

1, 0S/2 2.0 ships in Q480 and is good but not as good as Windows 3.0, 3.1

. No mzior OEM bundtes 0S/2 in Cal. 50

th b LN

. Unix does not accelerate on desktop in 90,91

. 1214 does not bundie Windows with DOS or with hardwara
. 1BM O§/2 units based on their forecast with 1BM being 50% share

See the Exvironment section of Backup material for derivation of forecast.
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2.3  MAJOR EXPOSURES given “FOR"

-

2.3.1 Pringcipal:

a. DOS deéktop user base does not make switch to
GU!l on either DOS/WIN or 0S/2, goes 1o UNIX.

Causes:

confusion compared to alternatives
- neither DOS/Win nor OS/2 alons are

competitive on required range of popular
hardware

- 05/2, Windows don't build on each other

Implication:

above all win Desktop GUI.
Options:

1. build plan that leverages best strength tocay '
{(Windows)

2 drive QS/2 t@ high volume very quickly

b. Lose RISC desktop to UNIX:

lmp!icaﬂon:‘ - 1. define smoother growth path for GUI user

to MS/IBM RISC software products
"2 get RISC offering done early

c. DQS Clone reaches high-volume
Lose ebiiity to influence future migration
Loss of funds to invest in future

Implication: - keep DOS competitive by
investing in it

/4,90 i
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2.3.2 Secongdary (all UNIX!): T _ .‘._-..;_'._::-,'f-.':,‘;:-l;. ‘;_-'\:oﬁ"_!.!-

a. Lose the server.OS to UNIX
(UNIX will then push down onto desktop) .

Implication: - offer competitive server OS cffering
(MP, security, scaleable/portable)

b. UNIX viewed as more supportive/complete for
distributed processing/network administration

Implication: « make sure PC/GUl is good cliert
- competitive LAN integration
(DF8, directary, RPC, security, mail, elc)
- relezse cdesktop offering that is peer on network

c. UNIX viewed as more productive for application
development (particularly in Corps).

- Implication:” - ensure development tools keep pace,
pioneer in personal "4GL" category

d. UNIX builds critical mass in Govit. markets

implication: - meet current rules (POSIX, C2)
- char.gs future rules (make
DCGS,/Win “open”)?

e. UNIX becomes more unified than MS/1BM product line:
- API's . ’ - -
- Device drivers
- Enhancements (e.g. muitimedia)
- Number of releases

Viewed as safer/more managez='e platform by 1SV's/OEM's/Corps.

implication: - have 0 prezznt unifying plan
(i.e reduce current plathara)
_ for API's anz CD's over time.

273150
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2.3.2 Ssummary of Implications

In order of priority:

- Secure desktop with a personal GUI solution that builds
on our strength

- high-volume applications
- DOS heritage

- Secure the RISC workstation early:
- Provide oftering early in growth cycle of BISC
- Compete by offering a ¢lear migration path
for high-volume desktop applications

Secure tﬁe server with full-featured server OS (scaleable, portable, secure, high-
performance, elc.)

- Compete with and be differentiated from UNIX

- be LAN enabled (client and server)/LAN friendly (admin.).
- be portable, secure, etc.
- have unique features

0

s
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PRODUCT PLAN : e RPN ol i Lot
- . - P - .: Sie ‘:!-1 -' - ' -
Key Priorities -
1, Windows ~keep strong, focus on size/performance/ease-of-use
on 1-2 MB systems, provide migration path to 05/2
2. .Complete 05/22.0:
- position towards the “high-end,” connected user
(performance/capacity, LAN enabled)
- make a "superset” ot Windows:
- runs Windows applications
- as good as Windows In ease ot use,
polish, and completeness ("Hydroplane” list)
- upgrade ease of migration trom DOS/Windows
- get done in 1990
- get IBM, key H/W vendors to bundie on high-end
" machines (e.g. 386/33, 486)
3. NT 085/2 - establish as offering for new platform types ASAP:

RISC & MP 386

- mmally maks 32 blt only to reduce developmem time

- later add 16/32 compatibility with Windows

and 16-bit 0S/2 compatibility

- focus on features tangible to end user that will continue
to differentiate OS/2 as the “high-end": e.g. new file
system functions, secuyrity, pertormance/capacity

- IBM to start R10S project asap

274,50 -
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3.1 Key Pricrities (con't.)

-

4, Keep DOS protected with slze/performance/ease-of-uss

features— no major function, but timely refleases

5.  Dontdo Cutter
- 16-bit API's already dead-ended
- 32-bit API's will be available with Cruiser

- forecast does not support continued investment
in 16-bit 08/2

. FYB9 | FYso | FYot | FYe2 | FY 93 | FYss

80286 ' 21% | 6% 3% 0% 0%
80386 78% | B83%| 56% | 66%| 57%
80485 0% ) 11% | 27%|. 19%| 25%
RISC| 0% 0% | 14% | 15%1) 17% '

Total OS/2 Sales 74 160 850 1,800| 3,600 5,100

(000s)
6. Don't do Yaw!
- put key ease-of-use functionallty into Cruiser
- then devote development resources to NT base =
22
. 2/4/50 S
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Enhanced Utilities

Release to Mfg: 8/90

) T UL e L
3.2 MS Plan Release Summary . RS ::_.-.'(fﬁ.- i
) R L - B TE vy e
3.2.1 Major Release Content items
1990 1991 1992
DOS 5.0 DOS 6.0 D0OS 7.0
XMS Driver in BIOS Performance/size
DOS/BIOS from Control Panel
HMA Enhanced Shell
Size reduction NLS

Release to Mig: 4Q91

Windows 3.0

Single version

Memory mgmt. Windows 4.0 _ . Windows 5.0
Improved Shell S :
: ' Scaleable memory/
Release to Mfg: 3/90 perfcrmance
00 shell
Connectivity
Windows 3.1 ’ |
t
Multimedia 5
Rovyal Fonts Release to Mig: 4Q91 '
NLS . {
Release to Mfg: 11/50 i
23
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a-,'s'.u:l ”"wi m
IBM 84 QeRaal1sgrs

IBM 7510026095



-

3.2.1 Major Release Content tems {con't.)

1950 ° 1991 1092
05/22.0 08/2 3.0 386 05/2 3.1 386
"POR" 4 MP Support on 386 16-bit PM
Performance Based on NT kernel MVDM
Fix Printing 32-bit AP! only KBD/VIO/MOU
Improved Install Porthole
Porthole Unattenced Oos.
LAN ready Release to Mtg: 1/82
Release to Mfg: 12/90 Release to Mig: 11/82

05/2 3.0 RISC

0S/2 support on
selected RISC
uni- processors
C2 Security
POSIX

Release to Mig: 11/91

0S5/2 3.1 RISC

MP Enabled

Release to Mfg: 1/83

O0PS 1.0

Windows + 05/2
Building Black
Framewarks
User Interface
Frameworks
User interface Editor

Release to Mfg: 9/91

O0PS 2.0

Helease to Mig: 4/93

2/4/%0
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3.2.2 Release Schedule

1 MOEDALE Ny .
2 LIS o I S RONLA - L0 0 O O O L 0 LI 002 0 0 R 0 e 0 T O 3 :
T T T T LS W T T TS
VB N my ;:“I-u-- Ny - o
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3.2.3 Headcount Summary

-

90 91 | ETEE : i |
Jor 02 [Q3 f@a Q1 (02 Q3 jaa jar ,Q2 1Q3 |G |
Developers: : i | [
DOSs.0) 12 12 3 : | |
DQOS 6.0 3 3 12| 15| 18 15 15 | ] }
DOS 7.0 15| 15| 151 1151 15
|
Win3o| 25| 3 !
Win 3.1 12] 12| 8 l
Win 4.0 10 13f 17| 25| 25{ 25| 25 | I
Win 5.0 - 251 251 25| 25
) |
0s/22.0| 81} B1| 69| 27 !
l .
NTOS/23.01 38| 38| 501 79} o 771 570 17 } i
. NT0S/23.1 8} 18] 31| 55| 85| B! 741 551 17}
- | ] |

0S/24.0 ' 0] 11| 27| 38| 591 100l

' |
0Q0PS B8 8 a8 13} 19} 19 15] 141 14) 14| 13| W0
] . ]
Total { 167 | 167 | 167 157| 167 | 167 167| 157\ 167| 157I 167' 167
Development .

] . bl l

Total Test, Build, | 101 ] 110} 110} 110} 110 10| 110 110} 130} 110 110} 110
& Other ) l ‘

TotalUser| 43| 49| 49| 49| 49| 49| 43| 49| 49| 49} 49 49
Eduecation : l l |

] [ !
TOTAL | 311 328 3251 326 326| 3ZEl 326| aze 326]_326] 326| 326

HEADCOUNT

——

i5a

|

-
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6. BACKUP

A. THE ENVIRONMENT:

1. KEY HARDWARE/PLATFORM FACTORS

a. Processor/Platform Sales Growth (in M's);
Processor ___ _ 1989 1990 1991 1992
_ actual
3 T : 4.4 1.8 1.0 0.5
%8&s T T 7 34% 14% % 4%
286 " €.5 6.4 5.0 3.7
% 288's — ~— — 51% 48% a7 27% f
3B6SX ©.0 1.7 2.9 A7
386 1.8 3.0 3.8 4.4
486 - . . 0.2 0.6 1.0
% 386's 15% 37% £3% 659
'RISC 0.0 0.1 03 0.7
% RISC 0% 1% 2% 5%
TOTAL 12.8 13.2 13.6 - 14.0
% growth % 3% . 3% 2%
Notes:
. Years are MS Fiscal {(Jul->Jun)
2. Source: 10C plus MS
3 RISC = RISC machines costing < $50K
MPLICATIONS: A
1. Strong shitt to 386, 486 over plan period (28% 1o 53%)
2. 286 peaks but remains substantial
d Shift 1o 388 might be even faster among corporate and lnsmuuonal buyers,
based on survey of planned 1580 purchases. sl .
4, RISC stants {0 grow’

5. Industry growth moderates . O R

IBM A4  GAAARIBSTT
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b. Change in Platform Types:

Typical "PC* HW Marutacturer Product Line:

1990
Laptop (86/236, Bty pwr)
Deskiop {286/386, VGA, HD)

Server EGBG, farge disks)

Jeg2
Laptop {(386LP, VGA, HD, Bty pwr)
Deskiop (386SX, 386, Super VGA, HD)

Server (486, larger digks)

MP Servers Notebook (small form factor, writing)
MP Servers (1-8 x 486’s, fault 10lerant)
RISC Workstation (RISC, 8MB, 1Kx1K graphics)
IMPLICATIONS:
1. "PC* H/W manutacturers will extend downwards and upwards with product lines.
2 Growth/profit will come from new platiorm types (Notebook, MP Server, RISC)
3. More imporiant than ever 1o have system software product line that:
a. covers low 1o high end '
b. covers new platiorm types

23150
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c. Capability growth:

System List Frice | 51000 . £3000

19 1692 1950 -z
Processor 86/286 3868X 2B6/3865X ZIE5X/3B6
Memary MB 2MB . 2MB +MB
Hard Disk - 30MB , 40MB 80MB
Display VGA VGA VGA Super VGA
Market Share by | 20% 25% 55% 45%
units '
System List Price § 55000 $15000

1999 1992 2290 1982
Processor 386/25 386-33,486,RISC 3B6/33 2x4B6,AISC
Memory aMB eMB SMB 16M3
Mard Disk | 60MB 120M8 360MB 1G8
Disptay VGA Super 1K1K KK

VGA/1Kx1K !

Market Share by | 24% 25% 1% 5%
units

KEY IMPLICATIONS; N _
1. Bulk of market moves from 286/386SX to 386(5X)/4MB.
2. Growth oceurs in low and high end,

24150
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d.

Detivation of *PQR" Qperaling System forecast

FY 1990 FY 1991 FY 1992 FY 1232 FY 1933
Total Shipments 13,200 13,600 14,000 15270 15,300
IBM Market Share 21% .23% 24% 25% 28%
IBM Shipments 2,772 3,128 3,360 JEN 4,284
Other OEM Shipments 10.428 10.472 10,640 10.200 11.016
DOS shipments on new
g machines
8086/8 100% 100% 100% 100% 100%
80286 100% 100% 100% 100% 100%
80386 100% , 100% 100% 95% 80%
80486 100% 100%. .B0%. . 75% -75%
Windows shipmenis on new
non-1BM machines .
80286 5% 40% 50% 50% S0%
BO3&6 25% 50% 40%. 309% 20%
B04BE 0% 10% 10% 10% 10% |
05/2 shipments bundled 1
with non-1BM hardware
BO286 0% 0% 0% 0% 0%
80386 - 0% 0% 0% 5% 20%
80486 0% 0% 20% 25% 25%
RISC 0% 0% 10% ©25% 25%
05/2 per-copy shipmenis
by OEM's
80286 0.25% 1% 1% 1% 0% {
80388 1.25% 10% 10% 15%; 5% 1
80486 0% 15% 20% 10%5 159
RISC 0% 0% 20% 1555 209

Additional sources:

Windows retail sales forecasts estimated for FY90 and FY91;
25% annual growth thereatter,

IBM OS5 /2 sales derived from IBM's 05/2 forecast, with IBM's share
assumed to be 50% of their total.

30
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- B. PRODUCT PLAN

Planning Assumptions

Development

Productivity assumptions:

=" newcode a5 KLOCS/mén-month
- converted code 0.8 KLOCS/man-month
- ported code 1.5 KLOCS/man-month

Development resources required to éuppon Component Test
phase is 80% of the resources during the development phase.

Development resources required to support System Test phase is
70% of the resources during the development phase.

Component Test

System Test

CT will require approximately 50% of the developmeﬁi resources.

CT development starts at mid point of the project development.

CT resources required to support System Test phase is £0%% of the
resources during the component test phase.

20 system testers are needed for a major release for 6 month of
development and 4 months of system test phase. ) -

6 system testers are needed for a3 minor release for 1 month of
development and 3 months of system test phase.

Other Assumptlons

CONFIDENTIAL

Cruiser development resources are kept constant through 7/€0.
Cruiser will not require any development support after 11,€0.
RISC hardware is available for development and test by 8/50.
NT 3.0 3856 will not support 16-bit PM applications ana 1AVDLL

N
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RELEASE: DOSS5.0

RELEASE OBJECTIVES:

Get market to single DOS version:
Reduce DOS resident base memory requirements while improving performance
Add/Enhance wilttles ’
MS-DOS Upgrade Package ’
App/net/3270 compatibility {except Pelp redin

PROJECT MILESTONES:

Dev Start: underway
Beta Tes! Entry: 5/90
Release to Manutacturing:8,/90

SIZING:

ltern: lKLDC /Eftont Total KLOC/EHom to go

XMS Oriver in 8105

Run DOS5/BIOS from HMA
Size reduction of Residert Dos
Shell

tnstaif

New/Enhanced Utdities
Disable 4.0 IFS

Total 7.0 man-months
3.5 KLOC's

41.4 man-months
21 KLOC's

A
s

2490
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RELEASE: DOS6.0

RELEASE OBJECTIVES:
Size, performance, and usability enhancements:

Reduce slze while improving pedormance
Hardware specific versions

Make cloning DOS difficult

Make Dos more human

Consistency with Windows and 05/2 (in that order)
Mull Platiorrn NLS Solution

Modular/Configurable Kemnet

App/Net /3270 compatibility

PROJECT MILESTONES:
Dev Start; untderway

Eeta Test Entty: 2Q CY '91
Reiease to Manufactuting: 3 or 4 Q CY 91

SIZING:

Term: 'KLOC/EHonToml

KLOC/Effort to go

Pedarmance/size

Help (On-ine)

Single NLS Strategy

DOS Control Panel

Full Screen Editor
Combined Win/DOS Install
Enhanced Command.com
Enhanced/New Utilities
Aom Issues

Shell Enhancements

Long Filenames

Subtotal

CONFIDENTIAL

102 man-months 101 man-months
51 KLOC's 51 KLOC's
Other TBD TBD
Cacacity 174 oo
2d
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_ RELEASE: Windows 3.0 .

RELEASE OBJECTIVES:
Address major problems with 2.x:

More mamory for Win apps, networking/3270.

Improve performance

Sexy

Significant advances In aesthetles/usability

Enhance connectivity (31270/nets)

Maka It is easier to install/configure

Provide additional support for printets, displays, computers
Architecture to supponrt multimedia '

PROJECT MILESTONES: '
Dev Start: 5/68

Beta Test Entry: 8/89
Release to Manufacturing: 3/90

 SIZING:

liem: KLOC /EHort Total iKLOC/EHon 10 go

win3g6 /286 issues
Printer Drivers
Display Drivers
KernelfUser/GDI
Shell :
Net

Setup

Ceskiop Apps
SDK/DOK

Contro! Panet/Spooler, ete
QEM/I5V suppart

WinCldApp
Total Win 3.0 Dvip (internat) 450 man-months 0 man-months
225 KLOC's 225 KLOC's
Externally developed 400 man-months 0 rﬁan-momhs
34
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RELEASE: Windows 3.1

RELEASE OBJECTIVES:

Multimedia

DBaCcs

Royal font engine

Address/correct urgent product problems as they arise
Begin process of merging DOS and Windows

Constraints:
No major Code restructure
no major metaphor changes
don't hreak drivers or apps
2 calendar months for development
Win 3.0 app/net/3270 compatibility

PROJECT MILESTONES:
Dev Stant: 4/80

Beta Test Entry: 7/90 .
Release to Manufacturing: 11,/90

SIZING.

fiem: ' KLOC /EHort Total 1 KLOC/Effort to go

Bug Fixes as needed by Market
Fast Disk Jor 386 mode
Muttimedia Enabled .

DB8CS Enabled

Royal Fonts on the Fly
DOS/Win Cornmen Install

ﬁi’t‘ ;';? ay’, E

Subtotal ) 47 man-months 47 man-months
: ) 24 KLOC's 24 KLOC's
Other TBD 18D
25
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RELEASE: Windows 4.0

RELEASE OBJECTIVES:

Retain 1 mbyte design goal
Scaleable memory/pericrmance
Consistent personal metaphor (new shell, enhance Ul)
Continue to be sexy.
Complete environrment {with DOS) from power on 1o power off
- DOS integration (utifities in Windows)
- Network
- 3270
Improved developer efivironment
Improved end user control of envxmnrnem (configurabie)
Ponable/Laptop support (rommable, power management)
Continue 10 extended supporied hargware {(printers, dz.splays, cornputers)
Win 3.0 app/net /3270 compatibility

PROJECT MILESTONES:
Dev Start: 3Q CY '50

Beta Test Entry: 30 CY 91
Release to Manufacturing: 4Q CY 81

SIZING:

item: ] KLOC /Elfont Total KLOC/Efortto go

Performange/Size Tuning
Laptop/Pontable

New Shell/!nterface/enhance Ul
NLS support

DPMI support library floader
Improve Graphical /Calor Services
mproved Connectivity (3270/NET)
Improve SDK/DDK

Other - TBD

Internal development capacity 600 rman-months 600 man-months

2/4/%0 ———c-
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-~ RELEASE: 085/23.0386

RELEASE OBJECTIVES:

.

Competitive Server offering ta"UNIX on MP 386 machines:

32-bit only-

PROJECT MILESTONES:

Dev Start: underway
Systern Test Eniry: 7/91
Release 1o Manufacturing: 1/82

SIZING:

tem: KLOGC /EHart Total KLOC/EHont 1o go
Kernel 12 12

Device Drivers 53 53
I L L ar’

TOTAL o6 96

28
2/4/90

CONFIDENTIAL

2T RAPL -

TRM B4 @RARAE158SE

IBM 7510026110




weatthie e
i _._-..._'._ ) _ :— ) “ :_‘__-'_1_ . i ’:t«‘. _-:F
. [ e it
RELEASE: 0S/23.1 386 SP R T o X bt
RELEASE OBJECTIVES:
Support Crulser functionality on NT base
16-bit PM applications
MVDM ’
KBD/VIO/MOU
Porthole
Enhanced functionality
Unattended ops.
PROJECT MILESTONES:
Dev Start; 3/91
Systern Test Entry: 5/92
Release to Manufacturing: 11/92
SIZING: )
llem: KLOC /EHort Total KLOC/EHort 1o go
MVOM 37 37
KBD/VIO/MOU 39 39
Unattended Ops. 20 20
Other Base 27 27
16-bit PM 5 5
Ponhcle 25 25
Wisc. Improvements/ 100 100
Contingency H
TOTAL 253 253
39
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RELEASE: 0S/23.1RISC

RELEASE OBJECTIVES:

MP Enabled
PROJECT MILESTONES:
Dev Start: 7/91

Systern Test Entry: 7/92
Release to Manufacturing: 1/93

SIZING:
ftem: | KLOC /EHort Total KLCC/ERort ta go
Perormance
YAP enabling
Contingency
Total 100 00 . -
<0
2/4/50
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RELEASE: OOPS 1.0 e e R St
RELEASE OBJECTIVES:

Object-oriented development tools under O3 /2 and Windows .

Competitive with UNIX (Next)

PROJECT MILESTONES:
Dev Starnt: undeméy

System Test Entry: 3/91
Aelease 1o Manutaciuring: 9/91

SIZING: '

ttem: KLOC /Ettort Totat KLOC/Effont 10 go

Sulding Block Framework
User Interface Framework
User interface Editor

Total ) 80 50

11
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~ RELEASE: OOPS 2.0

RELEASE OBJECTIVES:

Cbiject-arientad development tools under OS/2 and Windows -

Competitive with UNIX (Ne:_n)

PROJECT MILESTONES:

Dev Start; 10/90
System Test Entry: 9/92
Release to Manufacluring: 4/93

SIZING:
item: KLOC /EHfont Total l KLOC/Etiort to go
Toma 50 80

21479 R ———
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Bridge from IBM Booked Plan R - }«- '2’_?;%&_ P gt fonp
CRUISER
IBM Plan B - KLDC's MS Plan
BASE O3
32 BIT DOSCALLS(NO VIO/KBD/MOU) 37K 05/22.0
32 BIT APPL ENABLING 80K 08/22.0
PERFORMANCE TOOL HOOKS 2K 08/220
NLS:KBDS - ICELAND, TRKY,LTN2 s 08/22.0
MVDM 67K 0S/22.0
MVDM ENHANCEMENTS 6K 0S/220
PERFORMANCE/LIMITS 11K 08/220
RAS:SA DMP, DYN TRC PTS 22K 05/22.0
HARDWARE:SCB/DASD EXPLOIT 18K 08/220
SLOOP DCR ROLLOVER 15K 08/22.0
MEMORY REDUCTION oK 03/22.0
MULTI LANG SUPPORT 2K "05/220 -
SHELL
MVDM,LANMAN DCRS 3K 08/22.0
HELP MANAGER
MISC. ENHANCEMENTS 7K 08220
43
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CRUISER (con't.)

1BEM Plan

PRESENTATION MANAGFER

NLS:KBDS(ICELAND,TRKY,LTN2)
32 BIT APl . |
PERFORMANCE/LIMITS/VISUAL
MVDM

MVDM ENHANCEMENTS
MEMORY REDUCTIONS

LANMAN SPOOLER

KLOC's MS Plan
5K 05/22.0
7K 08/22.0
11K 058/22.0
1K 05/2 2.0
BK 0S/22.0
8K 0S/22.0
7K 08/22.0
AR IRATY o I8
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YAWL

1BM ptan

BASE OS
UNATTENDED OPS
SPECIAL NEEDS
HARDWARE SUPPORT
0O0PS HOOKS

FULL SCREEN BiDt

SHEL
WORKPLACE

TUTORIAL

HELP MANAGER

WORKPLACE

PRESENTATION MANAGER

CONFIDENTIAL

SHELL DEPENDENCY
NETVIEW/PC HOOKS

IMAGE/IDOCA

35
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46K
4K
10K
1K

18K

30K

5K

5K

6K
2K

5K

1M

05/231
NIP
NP
Qs/22.0

05/2 3.1

05/23.0

0s5/23.0

NIP

0s/23.0
05/231

0357231
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_ CUTTER

18M Plan

BASE O

NETWORK DCRS

SHELL

CRUISER SHELL

HELP MANAGER

CRUISER FUNCTION

FRZSENTATION MANAGER

~ LANMAN SPOOLER
PM NETVIEW PG HOOKS

MEMORY REDUCTION

CONFIDENTIAL

KLOC's ~ MS Plan
5K NIP
1K NiP
1K NIP
1K NIP
9K NiP
13K NIP
5
Poeyi ——
ZEC"IED 2956"'.!:-i :
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OUTBOARD ) '. -
1BM Plan -
BASE 08
PORT NT 05/2 TO IBM X86
IBM bEVICE SUPPORT
X86 COMPATIBILITY
SPECIAL-NEEDS
GREEK/CYRILLIC(14K VENDED)
CODE PAGE FILE TAGGING
LOGICAL VOLUME MANAGEMENT
SYSTEM MANAGEMENT
HARDWARE SUPPORT
C2 SECURITY

MULTIMEDIA KERNEL SUPPORT

L TaRE L e Setapw

) ¥ ‘--_-1 -
12K 0§/23.0
27K NIP
145K Q8/2 3.1
4K 0s/22.0
16K 0s5/23.0
3K 0s/2 3.1
7K 05/2 3.1
30K 0s/2 3.1
10K NIP
? 05/23.0
? Q&/23.1
3 08/23.0

37
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_ OUTBOARD (con't)

CONFIDENTIAL

PRESENTATION MANA'QER'
NETVIEW PC HOOKS
PM DEVICE DRIVERS(BOCA)
16 BIT PM éUPPORT
NLS FONTé(at( VENDED)
PM BIDI(3K VENDED)

IMAGE/IDOCA

48
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41K
10K
5K

18K

1K

NIP
NIP
0S/23.1
0$/23.0
08/23.0

05/23.0
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~ APl Path
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- 1990 1991 1062
DOS 16-bit AP! DOS 5.0 D05 6.0 DQs 6.0
WIN 2.0, 3.1 WIN 4.0
05/22.0 05/22.1 08/2 3.1 /386
WIN 16-bit AP WIN 3.0, 3.1 " WIN 4.0
08/22.0 08/2 2.1 0S/23.1 /386
0S/2 16-bit API 05/2 1.2
: 0s/22.0 0s/22.1
0S/2 32-bit API 08/22.0 0s/2 2.1
0S/23.0 /386 0S5/23.1 /386
0S$/23.0 /RISC | OS/23.1 /RISC
00 Support _ WIN 4.0
o 0s7221 )
05/23.0 /386 08/2 3.1 /386
0S/23.0 /RISC | 08/2 3.1 /RISC
Multimedia WIN 3.1 WIN 4.0 WIN 5.0 (?)
05/22.1 0S/2 3.1 /386
05/2 3.1 /RISC
50
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LAN Support

CONFIDENTIAL

1990 1991~ 19522

LanMan 2.x LanMan 2.x LantMan 3.x

Clients DOS/WIN DOS/WIN DOS/WIN
QS/21x 05/21.x 05/2 1.x

0S/22x . 08/22x 0S/2 2.x

' 0S/23.x

Servers Q8/21.x 05/21x(?) Qs5/23x

05/22.x 0S/22x
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C. The Competition

A.  UNIX COMPETITORS:

1 ATET: - - ‘
Product: UNIX System V.4
- Merger of AT&T Systern V.3.2 and Sun0S
- (Berkeley BSD 4.2)
- X/Windows + ATET Openlook GUI

Pricing:

P asttigning:

Market Share:

Strenqths:

Weaknesses:

- NFS, TCP, 15O

OEM license: 1% of hargware list or 10% of sokware list

X/Windows + Openlook:
- UNIX is scaleable and ponable - 1 set
of API's up, down, across the line.

- UNIX implements “open standards®,
{vendor independence, blessed by govt.)

- UNIX is state-of-art (32bit, e1c).

- UNIX is better at networking.

- UNIX can run DOS Apps.

- V.4 is the "standard” version of UNIX -
all important strains are united (UNIX,

XENIX, BSD)

Desktops: < 1% (including SunOS)
Servers: 5%

. complete, portable proguct ling
- *open® image )

o binary standards, UNIX market is fragmented

. coverage of PC h/w specirum taday
©not“personal”. (easy to ¢onfigure. install, etc.)

(5]
N

2/4/90

lack of large/personal productivity application base -

V.4 is not "state of ar”, will need new kernel for MP. elc.
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2. Santa Cruz Operation {SCO):

Progducts:

Pricing;

Positioniney:

NMarket Shara:

Sirengths:

Weakngsses:

5CO System V.3.2 - multiuser, packaged UNIX

SCO Open Desk‘(o-p - above packaged with X/WIN,
Matd, NFS/TCP, Ingres OB and packaged lor deskiop {single install, etc).

$685 1-2 users, $895 unlimited users

Open Deskiop: $985 1-2 users. $1595 unlimited users

(retail prices)
Combine advantages of UNIX (above) with Binary
Standard for PC's.
Complele ready-1o0-use product.
Ease of use, installation,

Market Share on PC Platforms

Deskiops: 1%

Servers: 3%

Good support of reselier channel

Complete, ready-to-use product

As above for UNIX - lack of application
sohware (particularly graphical), and lack of
coverage of h/w spectrum.

Suffer in wake of ATAT release "churn”,

2/4/%0
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1 SUN Microsystems:

Procyct:

Pricing:

Pesitioning:

Llarket Share:

Sirengths:

Weaknesses:

SunOS for SUN SPARC Station
$600 per Hcense (retail)

- the "next” PC Platform

- Binary standard platform

- | RISC Performance -

- UNIX "umbrella® Advantages
- "PC" prices

Desktops: -:1:% Und- ATET) -

Servers: 2%

- Completa design - sw and hw available.

- SUN installed base to lever off.

. UNIX issues (lack of application sofiware, etc)

. Industry not buying into lhe'ir strategy -
SPARC not becoming RISC processor of choice.

54
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4. NeXT

Product:

Pricing:

Positioning:

Market Sharg;

Sirengths:

Weaknesses:

NeXTOS for NeXT workstations

Sold bundled with $10K base system

First complets, affordable, easy ta use

UNIX machine,
- Binary standard ala Macintosh.

- The "next generation” of everything (sound,
disks, etc).

- The plattorm for "interpersonal computing”.
- Easy to develop graphical apps.

- MP-enable kernel

Desktops: negligible

Servers: negligible

. Binary standard
- Strong marketing push . -
- Image of Hi-Tech

- WYSIWYG with DisplayPostscript

- UNIX issues.
- Not radical enough.
. Single sourced. '

2/4/90
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8. D05 Clones & Extenders

1. QUARTERDECK

Prieing:

Pesitipning:

DESQVIEW

QEMM 386

DESQVIEW $129
QEMM $59

85% of capabilities of 05/2
- DOS-BASE/Cheap

- Consistent U on alt x85 platform

- Great memory management for DOS Systems (VCPL QEMM)

Current/Futyre Penetration:

Sirarcing:

Weaknesses:

PAAr sl Al g Tnd e 2

1989 1%
1992 5%

- Pravides benefit to DOS-character mode
users.

- Leverages market inertia
Good technical leadership

- VCP! switcher

. Going against the GUI/Pmode tide

- Limited resources

Koy Imnlicalions:

- MS/IBM solutions have to meet market requirements

- MS/IBM solutions need to address entire market

Uiat i
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2. RATIONAL/PHARLAP DOS EXTENDERS

Produc's: Rational 16-Bit DOS extender

Pharlap 32-Bit DOS extender

Pricing: .
Rational: $5000 for developer's kit and license for $200, copies
Pharap: 5495 for developer’s kit
§1495 for unlimited distribution license
Postigning:

- Easy/Compatible alternative 1o solving 640K barrier

Currgnt/Futyre Penetration:

1089  Raticnal 2%
Phatap 4%

1852 Rational 20%
Phanap 5%

Stranmhg:

Rational '

- Runs on both 286/386
-Lotus 1-2-33.0

- Lotus investrment

Phariap
- 32-Bit flat model

Weeknggses:
Both = very limited resources
Phariap = Borland propping
Key Implications;
- = Areal market factor to deal with given LOTUS

- M5/18M position on DOS extenders is scit

- Potential tension of limited outer strateqic girection

57
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3. DIGITAL RESEARCH

Preduct: DR. DQOS 3.41
Pricing; -
568 (packaged product)
Postioning:
. Cheap compatible DOS
- Rommable

- Enhanced usability

Current /Future Penettation:

1989 2%
1992 1%

Strenaths:

- Reasonably functional cione

- Rommable

. MS/IBM DOS 4.0 is weak

. Responsive to customers

- Enhancements: outline help; full screen edition
Weaknesses:

- QOpportunistic vs. strategic

- Compatibility
Key Implications:

- MS/PC-DOS is vulnerable untd DOS 3.x/DOS 4.x
replaced by single great version

- DOS market requirements expanded/charged given
rommable PC's; low.cost PC's

58
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4. OTHER DOS CLONES

Products;

. Its HDOS

. Datalight ROM DOS

- Wendin DOS (U.S.)

- 1.2 DOS (Brazil)

- IALCOW DOS (Taiwan)

- DIP DOS

. Pirated DOS Cepies
Posiioning;

Opportunistic

Current/Future Penetration:

1989 10%

1982 10%
Strengths:

- Innovative

- Cheap .

- Responsive

Wesknesses:
- Incompatihilities

- Non-Strategic
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C. "Environments”

HEWLETT-PACKARD
Preduct: HP New Wave
Pesitioning:

Alternative to Office Vision not another OS

Current /Euture Penetration:

1989 0%
1992 4%

Strencths:

- Taps Object-oriented interest

- HP is credible/committed
Weakresses:

- Luke-warm ISV interest

- - HPis not standard-setter technology upside is

united

Key Imglications:

- MS/1BM need coherent/real object strategy

- MS/IBM need ISV direction soon
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Product:

Pricing:

Besitighing:

D. Macintosh

System 7.0

Sold bundled with hardware

< Build more OS teatures under established GUI

. Outline fonts for better WYSIWYG

- Virtual memory/dermand paging on 68030

- 32-bit address space (on high-end machines)

- Imerapplication Communication architecture for
live copy/paste
network messaging
user scripting (not in Systern 7.0)

- User Interface enhancements
"special® directories (e.g. accessory/fon) tor ease of use
tear-off menus
more direct object manipulations

- Links in file system
- Bundled with mail/CL1 {DB access)
- Operates in 2-4 MB
- Retain ease of use, user loyalty— the "Apple Advarmtage®
- Focus on vertical solution selling for entry into corporations
. Design & Modelling

- Information Management
- Desktop Publishing & Presentations

Current [Future Penetration:

.CONFIDENTIAL

1983 10%
1992 10%
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D. Macintosh (con't.) : - - T e e i R RCY LN
’ ’ t e B e e T I ey
- - ] - * T ey L
Strengths: -
- Bittary standard— wide body of applications

- Fanatically loyai installed base

- Deskiop Publishing standard

o Multimedia tools - -

- Strong reputation for user-(riéndly system
Wegknesseg:

- Runs only on proprigtary hardware

- High price points= no strong lov-end machine

- Perceived connectivity weakness
- “New-age” marketing strategy: the "feel” of a Maciniosh
- No true multitasking (no protection or preemption)

Koy Imelications;

- MS/IBM must maintain dominart positien on desktep by
presenting a coherert GUI story :
- Stress advantages of a multi-verdor world
62
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1. Novell

pl’od! |r!'

Pricing:

Pasitioning;

*4arket share;

(4] e
strencihsg ——-

E. Network Operating System§ .

NetWare 386 v. 3.0
NetWare SFTv. 2.15
$8,000 for NetWare 386

- The "de facto” standard, with greater.than 50% market share.
- Suppons standards (Will have: TCP, 150, X.400, X.500)

. Runs everywhere- (Portable Netware)

60-70%

" - Huge installed_basé.

- Performance

- Good reseller suppon

. 1S5V support

- Proprietary QS .

- No directory service (yet) -
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2. OSF
Product:

Pricing:

Pasitioning:

I

Market share:

Strencths:

Weaknesees:

P e R -
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DEcorum (An assortment of Distributed Environment technologies)

m

- An open standard
- Chosen from the "best technologies®

- Highly portable and scaleable

None today

. Support of heavyweights {IEM, DEC, HP})

Implements a standarg

. OSF moves slowly

- Same players might rea!ly be more cornmitted to other
technalogy (e.g. DEC/VMS, IBM/QS/2)

- Political compromises could aftect product quality
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3. Uso

Prodyet: NFS
SIQOO

Postioning;

- Highly portable

- Standard technology

. Easler 1o use T
Market share:

4% '
Strengths: )

- Excellent at file sharing (cheap, small, tasl)_

- Bigvendor subppn (AT &T, Sun)

- Good distribuﬁon {ships with E\-re-!l-‘-yﬁt;éx Su_n swl"x;ps)h' - _
Weak-nessgg: T )

- Only a file sharing system (no security, directory, ete.)
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