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Registration

Welcome Yeong Bin Gwan
J. H. Son, General Manager
Dataquest Korea

Surviving in the Market of the 1990s Yeong Bin Gwan
Geoffery Champion, Corporate Vice President and General Manager
International and Consulting, Dataquest Incorporated

Semiconductor Memory Update Yeong Bin Gwan
Sam Young, Director
Dataquest Inco

The HDTV Market and Its Impact on Technology .....ceer..... Yeong Bin Gwan
Keisuke Yawata, President and Chief Executive Officer
LSI Logic K. K.

" Coffee Break Yeong Bin Gwan

Computer Systems, Workstations and Servers ... Yeong Bin Gwan
Canl Flock, Director
Dataquest Incorporated
Current Status of Computer Storage Industry .......coccerisens ... Yeong Bin Gwan
Phil Devin, Director
Dataquest Incorporated
Lunch and Luncheon Speech Yeong Bin Gwan
Science and Technology in Korea “Today and Tomorrow”
Jung Uck Seo, Ph.D., Vice Minister
Ministry of Science and Technology

Portable Computer Market Update Yeong Bin Gwan

Andrew Seybold, Associate Director
Dataquest Incorporated
Asian PC Market and Industry Yeong Bin Gwan
Nagayoshi Nakano, Senior Industry Analyst
Dataquest Japan Limited
Strategies to bring up the Korean Electronics Industry ........ Yeong Bin Gwan
Ki Sung Lee, Director General
Bureau of Electronics and Electric Appliances Industry
Ministry of Trade and Industry
Coffee Break Yeong Bin Gwan
Lithography Technology Trends Yeong Bin Gwan
Shoichiro Yoshida, Senior Managing Director
Nikon Corporation
Personal Communications Yeong Bin Gwan
Victor Knueger, Vice President and Director
Dataquest Incorporated
Growth Opportunities in European Telecommunications .... Yeong Bin Gwan
Robin Duke-Woolley, Director
Dataquest Europe Limited
Cocktail Party Yeong Bin Gwan
Conference Adjourns
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Surviving in the Market of the 1990s

Geoffery Champion
Corporate Vice President and General Manager
International and Consulting
Dataquest Incorporated

Mr. Champion is the Corporate Vice President and General Manager for Dataquest’s
International and Consulting. He is based at Dataquest’s European headquarters at
. Denham, England, and is responsible for managing and developing Dataquest’s
markets outside the United States. Previously, he was responsible for Dataquest’s
three subsidiary companies in France, the United Kingdom and Germany. Before
joining Dataquest Mr. Champion was Director of various operations in the Nether-
lands, London, Frankfurt, New York and Denver with McDonnell Douglas Informa-
tion Systems. Mr. Champion received a B.Sc. degree in Engineering from the United
States Military Academy at West Point in New York.
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Semiconductor Memory Update

Sam Young
Director
Worldwide Memory Research for Semiconductor Group
Dataquest Incorporated

Mr. Young is Director of Worldwide Memory Research for Dataquest’s Semicon-
ductor Group. In this position, he is responsible for directing and managing
Dataquest’s worldwide activities in memory research.

Mr. Young joined Dataquest from Performance Semiconductor where he was
Manager of Memory Marketing. Prior to that, Mr. Young was a founder and Director
of Marketing and Sales for Exel Microelectronics. He also held senior marketing of
engineering positions at Hitachi, Mostek, Unisys, and Raytheon Corporation. From
1977 t0 1981, Mr. Young chaired the EIA JEDEC JC42 standards committee deal-
ing with MOS, bipolar, and bubble memories. He has published more than 20 articles
and papers including 4 cover stories in key electronics magazines and has organized,
chaired, and presented technical papers at more than 10 technical sessions for the
ELECTRO, WESCON, MIDCON, and SOUTHCON program committees.

Mr. Young holds a B.S.E.E. degree from Pratt Institute and did work toward an
M.B.A. degree at Seton Hall University.
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MOS MEMORY FORECAST -- REVENUE

Billions of Dollars
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MOS MEMORY PRODUCT FORECAST -- REVENUE

Billions of Dollars
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Bl EPROM
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DRAM TRENDS -- ASP

Trend

¢ ASPs rising
- 1990 -- $4.48
- 1995 -- $10.14

¢ Price per bit now declining by a factor of 2, not 4,
per generation
Reasons
* Die size is increasing 50% for each new generation
* Process complexity is increasing 30% each generation

* Fab cost is increasing (20,000 wafers per month)
- 256K fabs cost $140 million
- 4Mb fabs cost $300 million
- 64Mb fabs cost $570 million to $1,000 million

However, conversion to 8-inch waters helps reduce costs

Source: Dataquest

DRAM ASP
ASPs Are Increasing, But So Are Costs
ASP (Dollars)
12
10 e

1993 1994 1995

Source: Dataquest
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COST PER MEGABYTE

Thousands of Dollars
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COST PER MEGABYTE
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DRAM VOLUME PEAKS

(Units)

Unit volume peaks are declining for each successive
generation -- 256K DRAM is the highest-volume part

Volume
Volume Peaks Year (Millions of Units)
256K 1988 956
iMb 1991 880
4Mb 1994 860
Source: Dataquest

DRAM BIT GROWTH
Bit Growth Rate Is Slowing Down -- Peaked Over 150% in ‘80s

Percentage
70
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Source: Dataquest
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DRAM UNIT VOLUME

All Densities
Billions of Units
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Source: Dataquest

DRAM FORECAST

Millions of Units
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DRAM REVENUE GROWTH

Percentage
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DRAM REVENUE GROWTH

Billions of Dollars
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DRAM FORECAST

Revenue
Billions of Dollars

8
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Source: Dataguest

TOP 5 DRAM SUPPLIERS
Market Share
Percentage
120
— Total EX] North America
100 Il Japan [] Far East
80 L
60
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Note: Regions are a percentage of totai
Source: Dataquest
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UNIT LIFE CYCLES

‘ 64K-64Mb Density
. Millions of Units
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PRODUCT LIFE CYCLE -- UNIT
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SRAM HISTORICAL AND FORECAST

Slow and Fast SRAM
Billions of Dollars

Bl Total SRAM
5= Siow SRAM
B3 Fast SRAM

0
1988 1989 1990 1991 1992 1993 1994 1995
Source: Dataquest

NONVOLATILE MEMORY WORLDWIDE REVENUE

Share of MOS Memory
Billions of Dollars
35
CAGR
30 1991-1995
Il Total MOS Memory 17.3%
25 |—H#8-Nonvolatile Memory—— 17.7%
20
15
10
5
0 : :
1991 1992 1993 1994 1995
Source: Dataquest
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Share of Flash Memory

Billions of Dollars

8

NONVOLATILE MEMORY WORLDWIDE REVENUE

CAGR
1991-1995

85%

" Nonvolatile Memory

2%

1991 1992

G OARTAN ¥

CHANGING MEMORY MARKET
ke S ae T e, e e e ]

(Millions of Dollars)

Product Area

Fast SRAM
Flash

Wide Word DRAM (> 4 bits)

Total
Total Memory
Percent of Total

Major revenue shift forecast by 1995

1990

1,077
35
50 (< 1%)

1,162
12,543
9.3%

1995

3,364
1,500
5,579 (40%)

10,443
26,070
40%
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The HDTV Market and Its Impact on Technology

Keisuke Yawata
President and Chief Executive Officer
LSI Logic K.K.

Mr. Yawata is President and Chief Executive Officer of LSI Logic K.K., the Japanese
affiliate of LSI Logic Corporation. He has been in his present position since 1985.
Prior to LSI Logic, he was with NEC Corporation for over 26 years. Mr. Yawata
served in the Semiconductor Group of NEC Corporation for a period of 13 years and
headed NEC'’s international Electron Devices Division for eight years. In this
capacity, he was responsible for overseas marketing and sales of NEC’s electronics
components including LSI. From 1981 to 1984, he was President and Chief
Executive Officer of NEC Electronics Inc., NEC'’s affiliate in the United States. He
is currently serving as Vice Chairman of SIA Japan Chapter and Director of INSEC.
Mr. Yawata holds a B.E. degree in Electrical Communication Engineering from
Osaka University and an M.E.E. degree from the Electrical Engineering School of
Syracuse University, where he attended on a Fulbright Scholarship. He also received
a David Sarnoff Scholarship sponsored by RCA.
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HDTV Market and Its Impact
on Technology

Keisuke Yawata
President and Chief Executive Officer
LS| Logic K.K.
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1. HDTV Market Overview

2. MUSE System and LSI Co-Development
3. ASIC for HDTV

4. ASIC Market Overview

L L.OGIC
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® o
HD TV Market Overview

B High Definition Requires:
m Digital Technology
1 High Complexity LSI

=
m Video Signal Processing
m High-Resolution Display
=

Low Cost of All of Above

| 8311.06G1C
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o o
HDTV Market Overview

B TV Sets with BS Tuner Doubled Every Six Months
B Total installation 900,000 Sets Mid-1990

B HDTV Set for Home Use Introduced
—~ BS-3h and BS-3b Will Assure Commercial
HDTV Broadcast

B Promotion Through Olympics, Fairs, Etc.

LSIiEN®
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HDTV Market Overview

B Additional Applications:
m Medical (Surgery, Endoscope)
m Education (Ari, Bibliography)
m Entertainment (VCR, Movie Theater, Video Camera)
m Compressed Laser Disc

LSIIEUNI
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o o
HDTV Market Overview

M Standards Issue

B Emerging Technologies Evaluated by FCC

B Software is Key for Entertainment

B Hardware Standardized Through Competition

© . LSI|FAsTe
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Characteristics of Consumer HDTV . .,

B High-Definition CRT Display

B High Reproducibility (Color, Brightness) . .
B Clear Picture

B Features for Future Multimedia . |

B High-Fidelity Sound

Ml Still Too Expensive for Home Use

LSI{Es (e
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LCD Price Trends

Liquid Crystal Display Price Trends
1985-2000 (Estimates)

$5,000

1,000

500

100

50 |-

10

5

I T T I I
1985 1990 1995E 2000E

3¢ 10-Inch Color AMLCD

10-Inch Color Simpie Matrix LCD
A Plasma Display

B Electro-Luminescent Display

& 3-Inch Color AMLCD

Source: Nikkel Microdevices;
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Worldwide HDTV Receiver Unit
Forecast

Millions of Units
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Worldwide HDTV Receiver Revenue
Forecast

Billions of Dollars
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Worldwide HDTV Revenue Forecast

Millions of Dollars
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MUSE System and LS| Co-Development

B MUSE Technology has been:
m Shared by Japanese Companies (First Generation)
m Addressed by HDSCC
m Introduced at HDTV Symposium
m Disclosed at Fee by NHK
m Acquired by a Few Non-Japanese Companies

LSI
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ASIC for HDTV

B ASIC as Development Tool

B Hi-Vision is in Second Generation

B MUSE Decoder is 95 Percent Digital

B Building-Block Library with Core Circuit

M Digital System on ASIC Accurately Simulated, but. . .

|1 1.0GIC
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@ ®
ASIC as Development Tool

m Competition Brings Benefit to Consumer

m Time to Market Key to Success
m Features Change and Addition Easy
m Analog Capabilities Emerging

LSI“
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ASIC Market QOverview

B Software Capability Expands

B ASIC as Development Tool is Value Added
M ASIC is Total Solution for System

B Both Gate Array and Celi-Based Grow

LSI
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C-MDE™ System Enhancements

Applications Share
Design Database

Applications Run
Concurrently

Intertask
Communications

Design Changes
Compiled Incrementally

Speeds Design Time
Ensures Consistency

Simultaneous Views
of Design Data

Results Reflected

Immediately in All Windows

Reduces Complex Design

Cycle from Hours to Minutes

I 1.OGIC
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Silicon 1076:
A Canvas for Product Creation

B Silicon Systems are Described at High Level in VHDL

B Technology Abstraction Allows Design Tradeoffs to
be Evaluated at Early Stages in the Design Process

B Simulation Verifies Subsystem Operation

I .OGIC
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Silicon 1076: A Canvas (cont'd)

B Designs are Documented in an Orderly Fashion that is
Visible to Management

B Final Stages of the Design Process “Bind” the VHDL
Description to Physical Silicon Technology through C-MDE™

M Result: Designs can be Re-Targeted to New Technologies
or Modified with a Fraction of the Effort Required Previously

LSTLE#[®
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ASIC is Total Solution for System

Software to Simulate System Performance
Building Blocks to Eliminate Logic Design
Reduce Total Cost |

Design History Kept in Computer

System Concept to Product for Market
Minimum Time to Market

System Redesign Very Fast

-
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1991 High-Tech Electronics
Industry Conference

Computer Systems, Workstations and Servers

Carl Flock
Director
Computer Systems Group
Dataquest Incorporated

Mr. Flock, Director of Dataquest’s Computer Systems Group (CSG), is responsible
for the Business Computer Systems Industry Service (BCSIS), Technical Computer
Systems Industry Service (TCSIS), and UNIX Systems Software Service (USSS).

Before joining Dataquest, Mr. Flock spent 17 years at Hewlett-Packard (HP)
Company, most recently as Marketing Manager of the Technical Computer Group.
In that position, he led strategic planning and product management for the introduc-
tion of HP’s RISC architecture-based UNIX computers. Previously at HP, he held
various positions in marketing management and product marketing management
dealing with technical systems, commercial systems, personal computers, and
peripherals. Prior to joining HP, Mr. Flock was a Sales District Manager for Com-
Share, Inc., and a Senior Sales Representative for General Electric Computer Time-
Sharing.

Mr. Flock received a B.S. degree in Physics from the University of Washington and
an M.B.A degree from the Graduate School of Management at Brigham Young
University.

© 1991 Dataquest Incorporated September 30-Reproduction Prohibited

F-1



DATAQUEST'S COMPUTER SYSTEMS SERVICES

COMPUTER SYSTEMS,
WORKSTATIONS AND SERVERS

Carl Flock
YR Director
Computer Systems Services
Dataquest Incorporated

COMPUTER SYSTEMS, WORKSTATIONS AND SERVERS

¢ Computer Systems
- Industry evolution
- Supercomputers
- Mainframes
- Midrange

& Workstations
- Background Information and definitions
- Current trends and issues
- Vendor analysis

® Servers
- Background Information and definitions

- Market size
- Trends and issues

Compuler Systems Services 1 & 1891 Dataquest incorporated
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THE COMPUTER INDUSTRY

1990 Worldwide Factory Revenue

Workstation 6.9%

Midrange 28.2% B ‘ Entry-Level
Superminicomputers N Traditional
Minicomputers 2 Super

Graphics Supercomputer

-

S /

Mainframe 28.6% )
N, \

Supercomputer 1.7%

Corporate
Research
Personal

Computer 34.6% Departmental

Microcomputers

Total = $106 Billion

Source: Dalaquest

PROJECTED GROWTH IN COMPUTING

43%

—2%

56.8% \ /
3 55%

1995 Total = $147 Billion

10%
66% / 41.5% \\

@ Workstations and PCs

32.5% Mainframe and Midrange
1986 Total = $73 Billion B8 supercomputers
Source: Dataquast
Computer Systems Services 2 © 1991 Dataguest Incorporated
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WORLDWIDE COMPUTER SYSTEMS
. MIPS Shipped

Mainframe Supercomputer Midrange Workstation PC
I | (S|
Millions of MIPS
1000 ___l
800
600
479
400 — 221
4
283 ::5
200 . 169 Fo: 7
99 ] 7 27
au LA b ' _
34 727 L22] 7
a eyl :/ AAA -
0 & Jo ;l:_l o e 7 A

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995

Actual <--|--> Forecast Source: Dataquest

WORLDWIDE COMPUTER SYSTEMS
. MIPS Shipped

Mainframe Supercomputer Midrange Workstation PC
—_— —t . V- —fl .. ———m
Millions of MIPS
1000 = — = — —
T — -—'ﬂ
?-é—-' P -
100 B ..;—5:——."‘9‘__# "h}_——,f-f—'——‘ |

0.01 | I 1 L L | 1 L 1 |
1986 1987 1988 1989 1890 1991 1992 1993 1994 1985

Actual <--|--> Forecast Source: Dataquest
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WORLDWIDE COMPUTER SYSTEMS

$K Per MIP
Mainframe Supercomputer Midrange Workstation PC
—_— [ — RN, S — .. AR , G v
SK/MIP
1000 — e — e = —_—
100

10

0.1

0.01 1 I | =ik 1 =] = 1 1 1
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995

Aclual <--|--> Forecast

EVOLUTION OF COMPUTING

Source: Dataauest

® Baich—--1960s

a4 Jobs submitted and run once/day or once/month
A Example: IBM mainframes in accounting or payroll

® Time-sharing-=—-1970s

4 Perceived by user as a one-user system
4 Example: Digital's VAX for order enlry

® Personal-—1980s

4 Individual control of computer resources
4 Example: IBM PS/2 doing spreadsheets

® Client/Server--1990s

4 Combination of all computing styles
4 PBased on standards

Computer Systems Services 4 © 1991 Dataquest Incorporated
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CLIENT/SERVER COMPUTING STYLE

7

N AN AN

Source: Dalaquast

WORLDWIDE COMPUTER SYSTEMS
. Product Segmentation

Workstation Midrange Mainframe Supercomputer
|

/////////
YNNIV

Factory Revenue ($ Billions) 147
138
120
|
106 3
100
100 Tl 'o®e*s"| e il
87 1
Z
50 |- o
0 L sl i, i ', S B £ B £/ I b
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
Actual <--|--> Forecast Source: Dataguest
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WORLDWIDE COMPUTER SYSTEMS

Product Segmentation

PC Workstation Midrange Mainframe Supercomputer
PR S— S S .~ PR . — o
Factory Revenue ($ Billions)
100 = e ————
.......... sifeccci s
.—-""-.+
--"'—.+
.--‘*‘
’4’*
10 __+,a’ =
— J="
— S———
‘,':a-'!"" — -—
- S =
/,/;I' —
)-FJ _:‘&.-—.._-.AT‘;:—--'-A——'—
P T L
> AT
_F -—A ----- A‘ ------ &_ - "'A
1 feE=—" 1 1 1 1 1 L 1 1 1
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
Actual <--|--> Forecast Source: Dataquest
1990 Revenue Share
Supercomputer Mainframe
Cray 35.6% 1BM 58.7%
IBM 21.6%
Other 14.7% Hitachl 7.5% Other 12.8%
Digital 3.0% Bull 5.5% Amdahl 4.6%
Fulitsu 10.2% Fuiltss 5.4%
B NEC 5.1% NEC 5.5% ujitsu 5.
Total Revenue = $1.76 Billion Total Revenue = $30.30 Billion
Midrange Workstation
Digital 14.1%
Bull 5.6% Sun 29.9%
Unisys 5.3% IBM 18.7% HP 22.T%
HP 5.2%
Fujitsu 4.8% Other 12.6%
Ohgltal 7.7% I1BM 5.0%
Olhar 46.3% Intergraph 6.8%] - SGI 5.4%
Total Revenue = $29.93 Billion Total Revenue = $7.36 Billion
Source: Dataquest
Computer Systems Services 6 © 1991 Dataquest Incorporated
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. SUPERCOMPUTING PERSPECTIVE

® Primary competition is "wet bench” science and engineering

e Applications software is key to growth

Integration into larger computing environment required

e |dentity of supercomputers vs. general systems is blurring

. ‘ MAINFRAME PERSPECTIVE

® Facing market maturity

® Realigning of roles

¢ Downsizing not an issue, but people are experimenting
® Consolidating data centers is key trend

e Growing emphasis on transactions

¢ Ramp-up of IBM's ES/9000

¢ Experiencing a lot of price pressure

. Computer Systems Services ¥ © 1991 Dataquest Incorporated
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MIDRANGE PERSPECTIVE .

® Many new technologies raced into marketplace
® Solution selling will help maintain proprietary

o Standards are here, and proprietary systems are being
drawn in

® Servers will be a cornerstone

WORKSTATIONS .

e Background Information and Definitions
e Current Trends and Issues

& Vendor Analysis

Computer Systems Services I © 1991 Dataquest Incorporated .
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PROBLEMS WITH DEFINITIONS

YESTERDAY TODAY

Mid
Midrange range
Multi- 9
User
N—
-
Single-
User PC Workatation Workstation
4 \,_/
Performance ——————— Performance

DEFINITION OF "WORKSTATION"

What's included?
¢ Workstations used as clients

® Workstations used as servers

What's Not?

® Systems designed to be servers
® Workstations sold as multi-user systems

¢ PCs

Computer Systems Services 9 © 1991 Dataquast incorporated
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WHAT IS A WORKSTATION?

A complete standalone computer with sfandard:

Integrated graphics

Integrated floating—-point processor
Distributed networking

Windows, keyboard, mouse, etc.

UNIX or other demand-paged virtual memory
operating system (eg. VMS)

WHAT IS A PERSONAL COMPUTER?

A complete standalone computer with opfional:

Compuier Systems Services

Integrated graphics

Integrated floating-point processor
Distributed networking

Windows, keyboard, mouse, etc.

DOS, Mac, 05/2, (or UNIX) operating system.

wn © 1991 Dataquesi ncorporated

© 1991 Dataquest Incorporated September 30-Reproduction Prohibited
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. WORKSTATIONS TRENDS AND ISSUES

Battle for dominance on the desktop

Growth in business applications

Software revenue plays a greater roie

Technological innovations

. BATTLE FOR DOMINANCE ON THE DESKTOP

* |ntel x86 DOS based PCs
¢ Apple Mac PCs
& ACE (Compag, MIPS, Digital, Microsoft and others)

¢ SPARC

e Other (HP-PA, Clipper, IBM POWER, 88000}

. Computer Systems Services 1 © 1991 Dataquest Incorporated
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SPARC—BASED SYSTEMS

SPARC Clons SPARC Value— SPARC Midrange
Vendors Added Vendora Server Vendors
« AFE Compulers ® Mars Microsyslem/Tanlung ® Amdaht
* Chicony & RDUTilGem * FPS Compuling
* Compubdd * Solarix * L
» DCM Dala Products & Solbouine * Maelko
+ DTK Compuler * Suyn Microaysiems + Solbourns
* Fusion Systems * Tadpols Tuchnologhes * Sun Microsyslems
& Goldatar » Toshiba & Star Technotogy
* Hyundal

& Inlelecsis

* Opus Systems

& Sampo
# Tatung
* TriGem
¢ Twinhead
SPARC A PC CLONE REPLAY?

Growth Factors: Drag Factors:
* Sun’s market leadership & Installed base of 115+ million PCs
s Number of clone vendora * Competitive architectures: Inte!, MIPS, IBM etc.
* Manufacturing capabilities * More than 20,000 DOS-based software applications
o Intel/IBM xB86/PS2 proprietary * Not UNIX savvy
® Rapid time 10 market & Lack of distribution channels
® Chipset s UNIX scoftware application pricing and availability

* Sun OS/SVR4

* Soltware availability

Computer Systems Services 2 © 1991 Dataquesi lncorporated
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400000

300000

200000

100000

WORLDWIDE WORKSTATIONS

By Processor

68K SPARC [ MIPs BER
Unit Shipments
386157
282166 2erd
e
|4 # v r
A
Il;:/
7

120813
(7777

64300

F 7 r 77

[

1986

1987

1990

Source: Dataguesi

RISC WORKSTATIONS

HP-PA

IBM Powaer

MIPS

SPARC

Other

TOTAL

. Computer Systems Services

© 1991 Dataquest Incorporated September 30-Reproduction Prohibited

1980 Revenue ($K)

3239

35341

790.7

21553

635.1

42581

7.6%

8.3%

18.6%

50.6%

14.9%

100.0%

1

1990 Unit Shipments

6079 2.8%
15410 1.1%
31496 14.6%
139580 64.5%
23733 11.0%
216298 100.0%

Source: Dataquesi

© 1991 Dataquest incorporated
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BUSINESS MARKETS——HYPE OR REALITY?

¢ Small market for workstations today
® Biggest opportunity for future
e Ease—-of-use features and software by 1992/1993

¢ Systems Integrators, VARs and Dealers by 1992/93

CURRENT "BUSINESS"” APPLICATIONS

o High—-end applications

- Stock trader workstations
- {Insurance companies

- Document imaging

® Software development

Computer Systems Services . © 1991 Dataquest Incorporated
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. WORLDWIDE WORKSTATIONS AND PC’'S
1990 Factory Revenue

Standard PC Performance PC Workastation
Billion of Dollars
24.6
20
1.6
10

Business Technical

Source: Dalaquest

. WORLDWIDE WORKSTATIONS

Technical/Business Revenue Forecast

Business Technical
(CH = 62.4%) {CAGR = 19.2%)
- Billions of Dollars [SRRRRRARN
23.2
20—
15.7
12.2
10
7.4
0
1990 1993 1994 1995
Scurce: Dataquest
. Computer Systems Services 15 © 1991 Dataquest Incorporated
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SOFTWARE REVENUE PLAYES GREATER ROLE .

® HP reorganizes

- Ports SoftBench and HP VUE to SPARCstations

® Sun reorganizes
- Creates SunSoft and SunTech

¢ Intergraph port CAD scoftware to SPARCstations

oo
A
. N
:

TECHNOLOGICAL INNOVATIONS .

® LAPstations
® Superscalar, superpipeline architectures
e Better upgradability
- Processor cards
- MBus

-~ Multiprocessing

Computer Systems Services 16 € 1991 Dalaguest Incorporated .
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WORKSTATION VENDOR ANALYSIS
. 1990 REVENUE SHARE

Sun 29.9%

HP 22.7%

Other 12.6%

IBM 5.0%
Digital 17.7%

_SGI 5.4%

Intergraph 6.8%

Total Revenue = $7.36 Billion

Source: Dalagquast

. SUN MICROSYSTEMS, INC.

Strengths 1990:

¢ Market leader

e SPARC clone strategy

¢ Full family of low-end desktop poducts
¢ Improved 3D graphics capabilities

Challanges 1991 and beyond:

¢ Develop distribution channels for business markets
¢ Not lose market share to SPARC clones or {BM

® Improve service and support

® Multiprocessor servers

. Computer Systems Services W © 1991 Dataquest Incorporated

© 1991 Dataquest Incorporated September 30-Reproduction Prohibited
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HEWLETT-PACKARD COMPANY .

Strengths 1990:

& Maintained its #2 position

¢ Multinational presence

e High quality/high reliability products
® 3D graphics capabilities

Challanges 1991 and beyond:

¢ Eliminate product transition problems

o Eliminate problems with integration of Apollo with HP
® Transition from Motorola to HP-PA

e Keep its new price/performance lead

DIGITAL EQUIPMENT CORPORATION . .

Strengths 1990:

e Agressive ISV program {1700+ packages)
e 3D graphics improvements
¢ Full family of MIPS based products

Challanges 1991 and beyond:

e Support of two architectures (VAX & MIPS)

¢ Need attention grabbing announcement

¢ Not to lose installed base in technical environment
¢ Sales incentive to push MIPS product family

Compuler Systems Services 18 € 1991 Dalaguest Incorporated .
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. INTERGRAPH CORPORATION

Strengths 1990:

e Strong presence in CAD/CAM and Mapping
e Customer service and support
¢ Excellent software business !

Challanges 1991 and beyond:

e Support of two architectures {Clipper & SPARC)
¢ Maintain growth from software revenue

. SILICON GRAPHICS, INC.

Strengths 1990:

¢ Maintained leadership in high—end graphics
¢ High growth workstation vendor
¢ Focused business sirategy

Challanges 1991 and beyond:

¢ Increased competition in low—end 3D graphics

& Capitalize on 3D supremancy

® Push the low—end price barrier

® Add general purpose applications to software base

. Computer Systemns Services 19 € 1991 Dataquest Incorporated
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IBM CORPORATION

Strengths 1990:

Excellent price/performance ("HOT" box of 1990)
ISV support (3000+ packages)

Acceptance of RS6000 by marketplace

Demand from both corporate and engineers

Challanges 1991 and beyond:

® Not to impact AS400 and high—-end PS/2 sales
e Offer low—end workstation

WORLDWIDE WORKSTATIONS

Product Segmentation

Traditional Super Graphic/Project

Factory Revenue ($ Billions)

Forecas! Assumplions:
~ Severe price compelition al low end
-~ Enfrance of PC manu 23.2
- Enirance of traditlonal business vendors
- Penslration inte commercial markels by 1992/1993
20 |~ RISC processors will dominale workslalion markel 19.5 %
/
15.7 Z/
/‘_
122 //// %
an
10 9.2 - / é £/
&1 pm % % é 7 7
27 “ 77
1.6 % % é s
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
Actual <--|--> Forecast Source: Dataquest
Computer Systems Services 20 © 1991 Dataquest Incorporated
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. WORKSTATION PERSPECTIVE

¢ Continued fast market growth

® Price pres;;uf.e——u;;ward and downward-

® Product migration écross full range

¢ 110 30 performance and price span

¢ Migration from technical to business markets
® PC collision

® Rapidly growing server market

. SERVERS

e Background information and definitions
¢ Market size

® Trends and issues

. Computer Syslems Services e © 1991 Dataquest Incorporated

© 1991 Dataquest Incorporated September 30-Reproduction Prohibiied
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DEFINITIONS

® A server is a computer system that can transparently
provide its resources to other computer systems. It is
a system, on a network, that provides specific
to other computer systems: the clients. Functions
include file storage, database access, compute
capability, as well as others.

® A client is a computer system that can extend its
capabilities by drawing on the resources of the
server(s). Client processors provide the point of
entry for users. The client accesses the server
in an on—demand basis, usually transparently to
the client's user.

WORLDWIDE SERVERS

Product Segmentation

PC Workstation Midrange Mainframe  Supercomputer
e ]

217
20 — - ——r —

A —————— TS L

3.0 %
16
9
ol = B O

1986 1987 1988 1989 1990

AR
L

B e
B

-

gi

1991 1992 1993 1994 1995

Actual <--| --> Forecast
Source: Dataquest
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WORLDWIDE SERVERS

Server Sub-segments

Compute Print Database Other
] iaRREREReR

Factory Revenue ($ Billions)

20
7.9
10 -
3.0
9 1.6
ol _em ]
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995

Actual <--| -—> Forecast

WHERE IS THE MONEY?
1990 Worldwide Revenue

Source: Dataquest

Traditional 83.4% _

__Specialty 0.4%

Dedicated 16.2%

Total Revenue = $7.7 Billion

Source: Dataquest

Computer Systems Services 23 © 1991 Dataquest Incorporated
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TRADITIONAL SERVERS — TRENDS & ISSUES

T

® Measured on a usage basis
® Usually retro—fitted to be servers

e Although market is declining in relative size
this reflects decline in traditional computing style

e A |ot of companies are in the server business
by default

® Some companies are lumbering to define a
strategy, some are rewriting history

DEDICATED SERVERS — TRENDS & ISSUES

Huge success and biggest growth opportunity

® Fastest growing segment

e Easy to leverage into installed base

e Product differences are mainly configuration and S/W
® Provides good measure for company server business

® Good PR tool for depicting progressive company image

Computer Systerns Services 24 @ 1991 Dataquest Incorporated
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. SPECIALIZED SERVERS — TRENDS & ISSUES

¢ Have all the media attention

e At one time, some thought this market would
hit a grand slam—-some are still waiting

¢ Haven't resolved distribution issues yet

® Has the market passed them by?

. ' AREA FOR FUTURE INVESTMENT
Traditional
-y

o .

g o

4 Dedicaled

@

c

©® Specialized

?
RERFRRREREH

. Computer Systems Services 25 © 1991 Dataguest Incorporated
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SERVER MARKET EVOLUTION

1Qaad -
: EARLY MATURITY
. : EXPANSION =
o0 : : ; =
i PROLIFERATION : i
o i : e
> i 5
wl : ¢ |
INITIATION i i
"3 T TR ST TR 7005
Maty new snirants fo the  SChaoc growih § More orderly growth 1 Repeal buying
tndustry : : :
iRapld capacity = Higher sconomies of  © Lass product dittersnilation
No sbandards lexpansion :

T ackhe :
: } Stendardizedan
Froduct destgn key Lack of market alolul-nni Slgnifleanl weports H

. Leas rapkd prodoct changes
* Marketing hay fupction :

Infilal yasrs—Acadersie & Mahy presmpiive

e senrch aitategie s . + Servios and denls more prevalent
 Lower marging

Some sxports Widening buywt ground : Puchaging imparient
% Good sequislilon

AAD, ENGH hey functl _" ble bor hon ; tlimabe

5 Distibolion reducs Ines-—improve marging

1
' Bad U o INCreRse market share

SERVER MARKET SHARE

Product Segmentation

# | supercomputer | Mainframe Midrange Workstation
1 | Cray IBM DEC Sun
2 | IBM Hitachi _IBM HP
3 | Fuijitsu Amdahl HP DEC
4 | Convex NEC Compaq SGI
Source: Dataquest
Computer Systems Services © 1991 Dataquest Incorporated
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. SERVER MARKET SHARE

Server Sub—-segments

# | Database File Print Compute Other
1 | IBM IBM Low PC IBM IBM
2 | DEC DEC High PC | Cray DEC
; HP HP DEC Sun HP
4 | NEC Sun IBM DEC SGl

Source: Dataquest

. SERVER PERSPECTIVE

& Server definition needs to be meaningful
o Server markets cross all technologies

® General-purpose vendors are leading revenue earners, but
often by default

¢ Biggest incremental revenue is in dedicated systems
& Users are buying but are waiting to be led

¢ Industry is on cusp between market stages of growth,
significant market issues result from this

e 1991is a make or break year for specially companies

. Computer Systerns Services r & 1991 Dataquest Incorporated
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OVERALL PERSPECTIVE

¢ Mainframes and Midrange realign as database and
tile servers

¢ Solution selling is hope for proprietary systems

e PCs and workstations used to extend human mind
to the computer system

¢ Standards are here

e Client/Server computing is the style in 1990s

¢ Global presence directly or through alliance is required

Computer Systems Services 28 © 1991 Dataquest Incorporated
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1991 High-Tech Electronics
Industry Conference

Current Status of Computer Storage Industry

Phil Devin
Director
Computer Storage Industry Service
Dataquest Incorporated

Mr. Devin is Director of Dataquest’s Computer Storage industry service. His primary
responsibilities are analyses of small-diameter rigid disk drives in the computer
storage industry. He also handles company analyses, consulting reports, and client
projects. Mr. Devin has 27 years of experience in the computer industry, in positions
ranging from early process control system design to marketing management in the
computer storage industry. He has been an active member of ANSI subcommittees.
Mr. Devin received a bachelor’s degree in Engineering from Iowa State University.
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AGENDA

e Forecasts and trends

* Total tape market

¢ 1/4-inch cartridge

¢ Helical scan

e Half-inch R/R and cartridge
e Summary and conclusions
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TOTAL TAPE DRIVE MARKET

Estimated Worldwide Unit Shipments

Thousands of Units
3,500

Helical Scan

3,000 [T Half-Inch ey

-----------------------

[ 1/4-Inch

2,500
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TOTAL TAPE DRIVE MARKET

Estimated Worldwide Factory Revenue

Millions of Dollars

3,500
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2,500
2,000
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Helical Scan
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1/4-INCH CARTRIDGE TAPE DRIVES
Estimated Worldwide Unit Shipments

Thousands of Units

3,000
i DC-600
B DC-2000
2,100
2,000 —
1,485
1,250 1,238
1,000 - =
0 i H
1989 1990 1991 1995

Source: Dataquest
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1/4-INCH CARTRIDGE
TRENDS AND ISSUES

e DC-600
- Low end of market going away
- Market entry delays impact shipments
- Under siege from other technologies
- Major system companies continue support

e DC-2000
- Positioned for high growth

- Additional vendors will enter market
- Increased competition

B0
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HELICAL SCAN TAPE DRIVE MARKET

Estimated Worldwide Unit Shipments

Thousands of Units
800

Others
4mm
600 ——l 8mm
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HELICAL SCAN MARKET
TRENDS AND ISSUES

® 4mm

- Pricing eroding rapidly

- 35-inch drives beginning to ship

- Competition continues strong

- OEM acceptance, but volumes still low

e 8mm
- Moving upscale
- Increased threat from DAT
- Widely endorsed by OEM and distribution channels

e QOthers
- New products may stimulate mrarke@t
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HALF-INCH REEL-TO-REEL
TAPE DRIVE MARKET

Estimated Worldwide Unit Shipments

Thousands of Units
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HALF-INCH REEL-TO-REEL MARKET
TRENDS AND ISSUES

e Declining, but still considered an interchange
standard

e Start-stop -- New markets in Eastern Bloc

e 1991 -- Last year of R&D and new product
Introductions

e 1990 -- Peak year for GCR, significant
decline in PE drives



panquyolg uononpoiday-o¢ Joquaidag patesodioou] jsenbeie 1661 ©

HALF-INCH CARTRIDGE
TAPE DRIVE MARKET

Estimated Worldwide Unit Shipments

Thousands of Units

300
200 | Il High-End 3480/90
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HALF-INCH CARTRIDGE MARKET

TRENDS AND ISSUES -- HIGH END 3480/90

¢ Declining market
- Negative mainframe growth
- Low-cost drives in midrange

e |BM increases cartridge capacnty
e 3480 phasing out in 1991
e PCMs increase share of market
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HALF-INCH CARTRIDGE MARKET
TRENDS AND ISSUES -- LOW-COST 3480/90

e Slow ramp in shipments -- future optimistic
e Sales channels have new requirements

e OEM sales slow but growing

e Expect price erosion from more competition
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SUMMARY

* Wide range of products, competition among
technologies will continue

e System vendors required to offer users a choice

e 1/4-inch cartridge sales impacted by 4mm
and 8mm and market delays

¢ Half-inch reel - long life expected
e 4mm gaining ground with OEM acceptance
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CONCLUSIONS

e LAN server and workstations will be a
battleground for 2GB technologies

e Half-inch cartridge: IBM and Digital standards
dominate

e Vendors must get closer to the end user

¢ No other technology will be as universally
accepted as reel-to-reel

e Capacities match disk capacities
e |f you can't decide on a flavor, buy two drives
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WORM TRENDS AND ISSUES
e 12-inch market showing flat to very
modest growth
e Expected to continue this way

¢ 12-inch drive and media price appropriate
only to minicomputer systems

¢ 12-inch drive and media size contrary to
current trends
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WORM TRENDS AND ISSUES

e ATG, Hitachi, Kodak (14-inch), Sony, and
Toshiba increased storage capacity/side

e | MSI| uses dual heads for minimum time
to data

o Market will choose
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WORM TRENDS AND ISSUES

e Automated libraries (jukeboxes)
- Leverage the usefulness of WORM drives
- Most applications are image management/
archiving

¢ Available sizes now vary from 5 cartridges
to more than 2,000 cartridges

e More than 20 companies now in I|brary
business
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WORLDWIDE OPTICAL DISK DRIVE
FORECAST

Thousands of Units
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WORM MARKET CONCLUSIONS

¢ 12-inch market will grow very slowly because
of device size, cost, and lack of standards

¢ 5.25-inch market will grow at a better pace
but is also limited by lack of standards and
impact of rewritable drives

e Write-inhibited rewritable drives may fill the
need for write-once drives by also filling the
need for standard format

¢ Automated libraries (jukeboxes) will continue
to grow in importance in this market
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THE REWRITABLE MARKET
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REWRITABLE TRENDS AND ISSUES

¢ 5.25-inch magneto-optical drives
- Sony, Ricoh price/volume leaders
- HP, Maxoptix performance leaders

e Performance
- Still far slower than Winchester drives
- Little danger to Winchester market

e Direct overwrite -- still elusive in MO drives
- Panasonic has it on phase change



820

panquyold uononpordey-o¢ Jaquaidag pajeiodiosuy 1sanbereq 1661 &

FORECAST ASSUMPTIONS

e No direct overwrite on MO drives until
1994-1995

® Phase change erasures stay limited to
approximately 100K

¢ 3.5-inch media price less than half
5.25 price
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FORECAST ASSUMPTIONS
e 5.25-inch drives

- Head start
- CAGR = 61% (units)

¢ 3.5-inch drives
- Late start
- CAGR = 134% (units)

¢ ASP declines 20% per year
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REWRITABLE MARKET CONCLUSIONS

¢ Market acceptance of 5.25-inch rewritable drives
has been good compared with WORM drives

¢ Performance of rewritable drives is still well below
Winchester drives -- does not impact this market
to any significant degree

e 3.5-inch market starts in 1991

¢ 3.5-inch market growth rate exceeds 5.25-inch --
principal impact on removable magnetic products
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CD-ROM TRENDS AND ISSUES

e CD-ROM drive shipments continue to accelerate
toward 3 million-units-per-year level by 1995

¢ Publication titles activity is very heavy in the
public and private sectors

¢ Government is emerging as one of the most
active producers as well as users of CD-ROM data
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CD-ROM TRENDS AND ISSUES

e Number of titles is in the thousands including
corporate data distribution

e Desktop publishing systems now available to
create CD-ROMs -- prices dropping

¢ By 1994, no desktop PC in business environment
will be considered complete unless it has -
a CD-ROM | e

e CD-ROMs available below $500 retail price -~
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FORECAST ASSUMPTIONS
¢ When most desktop PCs have CD-ROM drives,
a critical mass will lead to next growth stage

¢ Then, CD-ROMs will be used for software
distribution
- Operating systems
- Application programs
- Multimedia interactive instruction and games

e CD-ROM disk format is universally accepted
- |deal for interchange of software
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FORECAST ASSUMPTIONS

» |n like quantities, CD-ROM disks will cost

no more than microfloppies
- Probably less

* |n like quantities, CD-ROM drives will cost
no more than FDDs

¢ CD-ROM will be multipurpose
- Reference library
- Corporate data distribution
- Software library
- Multimedia interactive instruction and games

¢ Too much capacity?
- No such thing
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CD-ROM MARKET CONCLUSIONS

e CD-ROM drive and publication industries are growing well

e Widespread availability of publications and corporate
data will make CD-ROMs essential on PCs in business use
by 1993-1994

¢ Drive population will hit critical mass at that point
-- hockey stick

e Mass market at that point will be software distribution
and home entertainment systems -- 3 miilion units in 1995

e CD-ROM drive demand will soar to 40 million units/year
by end of decade
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ALL RIGID DRIVES BY CAPACITY

Thousands of Units
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8- TO 14-INCH SALES BY CAPACITY

Thousands of Units
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3.5-INCH SALES BY CAPACITY

Thousands of Units
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2.5-INCH SALES BY CAPACITY

Thousands of Units
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TOTAL MARKET FOR 1.8-INCH

Thousands of Units
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- _______________________________________________________
FORECAST ASSUMPTIONS

® Prices tend to fall at 22% annually

e Form-factor penetration rates repeat

e Most popular price point is $240 (factory)

e Storage revenue follows system growth rates
¢ 1991 and 1995 recessions
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RIGID DISK FACTORY PRICES BY CAPACITY
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SUMMARY

. Lérge-diametrer disk sales are doomed

e 5.25-inch will replace them

¢ 3.5-inch future is assured

e industry dynamics understandable

» Money is still scarce for storage companies
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CONCLUSIONS

e 100MB-500MB 3.5-inch market is best growth

¢ Gigabyte market is bigger than expected

¢ 2.5-inch overproduction likely -

e 1.8-inch market grows as price approaches $100
¢ Good business expected through forecast period



1991 High-Tech Electronics
Industry Conference

Science and Technology in Korea
“Today and Tomorrow”

Jung Uck Seo
Vice Minister
Ministry of Science and Technology

Jung Uck Seo is Vice Minister at the Ministry of Science and Technology. He has
held this position since December 1990, Prior to this, from January 1984, he was Vice
President at the Korea Telecommunication Authority. He managed the business
division of TDX, the electronic switching system developed by the authority,
business development division, quality assurance division, and main computer
development division. Previously, Dr. Seo was with the Agency for Defense
Development where he served first as Manager, then Vice President and finally,
President. He was also a Professor at the Korean Air Force Academy from August
1957 till August 1970. Dr. Seoreceived a B.S. degree in Electrical Engineering from
Seoul National University, Seoul, Korea; and both his M.S. and Ph.D. degrees in
Electrical Engineering from Texas A&M University, United States.

© 1991 Dataquest Incorporated September 30-Reproduction Prohibited




1991 High-Tech Electronics
Industry Conference

Portable Computer Market Update

Andrew M. Seybold
Associate Director
Microcomputer Systems Group
Dataquest Incorporated

Mr. Seybold is the Associate Director of Dataquest’s Microcomputer Systems Group.
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AGENDA

® Portable issues for the 1990s

e Worldwide market projections

® Notebook PC issues
® A look ahead to 1996

Dueprt.gal
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Introduction

In the next four years,
the market for PCs will
grow to over 250 million
installed units.

FIDOUBLE gal
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PORTAB?.E ISSUES FOR THE '90s

e Color LCDs
e Notebook vs. pocket ;o

® Notebook vs. pen—-based

o Communications
o Cellular

o Networking (slots vs. docking station)

o Connectivity

. Diportst.gal

Dataquest

PORTABLE ISSUES FOR THE "90s

)
e

® Power management
o Batteries
e UNIX and RISC

e Modularity (LegolLap)
e Shift from second to only computer

. iports2,.gal

Dataquest

© 1991 Dataquest Incorporated September 30-Reproduction Prohibited

H-5



PROCESSING POWER

Mainframe and

Microprocessor
Workstation P

Year Model MIPS Model MIPS Ratio
1982-1984 3080 6-7 8086 0.4 30:1
1085-1988 3090 15 80286 1.0 15:1
1088-1990 3090S 20 i386 25-35 7
1990-1991  Summit 40-457 486  9-11 3.8:1
1991- Risc 50-75? i486/i586 19-28? 2.6:1
" Source: Dataguest

WHAT WAS

® Technology as the driving force
® High margin, high volume

® PC market considered

homogeneous
o PC

o MAC
¢ Other

9 WS gl
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WHAT IS

— I

® No longer a homogeneous market

® Market is dividing into multipie distinct
product segments

¢ Technology no longer the primary driving
force

® Marketing skill and channel management
effectiveness will determine the winner

® Margin protection is crucial for both
manufacturers and resellers

Dl gal

L i —

WHAT'S HOT

® Portable computing

© Notebooks

o Hand-held systems
© Pen—-based systems
o Communications

® High—-end computing

o Local area networks and servers
¢ High-performance systems
o PC crossover into workstations area

Sihott.gal
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WHAT'S HOT

¢ High—end computing

o Add-in and add-on devices
0 Home computing
O Multimedia

e Communications

O Marriage of computing to transmission
methods

O Cellular phones, wireless LANSs,
O worldwide access

DIhetZ . gal

INDUSTRY UPDATE

e Manufacturers scrambling to make profit
o Unit shipments up, profits down

¢ New issues are clouding the future and
making decisions difficult

¢ Operating systems

Pen-based computers
Communications interfaces
Local area networks
Distribution of products
Customer service/support
Company/product differentiation

O 0 0 0 O ©

2updt aal

© 1991 Dataquest Incorporated September 30-Reproduction Prohibited




INDUSTRY UPDATE

upad 2 ogal

® Cost of entry for new companies
is now very high

o Start-ups need to have synergy
with large players

O Large players are combining into
consortiums and partnerships

® Risks

0 Cost of development/time-to—market
issues can be critical

- Example: 80386SX-based
protable computers

INDUSTRY UPDATE

® Risks

DlopdF.gal

O End users are hanging back, waiting to see

which direction to take

- New operating systems wars have slowed
implementation by many major buyers

- Industry committees and standards groups

are slowing progress

-~ Return on investment for products is not guaranteed

© 1991 Dataquest Incorporated September 30-Reproduction Prohibited
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PC SHIPMENT PROJECTIONS BY PACKAGING TYPE

WORLDWIDE MARKET

Laptop DC | |

Handheld | |

1994

1993

1992

1991

N

Source: Dataquest

PROJECTED PORTABLE PC GROWTH AS A

DIpk gww. gal

FUNCTION OF TOTAL WORLDWIDE PCs

Millions of Units

PORTABLE TOTAL PC

2z

40

Source: Dataquest
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ESTIMATED PC HARDWARE BUSINESS PURCHASES
. BY CHANNEL FOR PORTABLE SYSTEMS

Percent of Unit Purchases
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Order Merchants Electronics
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WORLDWIDE PEN—BASED PCs
UNIT PROJECTIONS

Millions of Units

°ff 54 |

. 1990 1991 1992 1993 1994 1995
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Source: Dataquest
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~ NOTEBOOK ISSUES _

® Hardware requirements:
O Form, fit, and function

- Storage
— Dimensions
- Weight
— Display
— Power management
- Communications

Fintnsal gal

“NOTEBOOK 1SSUES . ®

i ———

® Software requirements:

o ROM based operating systems

o ROM based applications

o PCICMA/JEIDA card portable
specific applications:
- PiMs
- Downsized software
~ Communications applications
- Desktop to portable products

Hnbiss2 gal
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NOTEBOOK ISSUES

® Primary PC vs. secondary PC
® Move toward only PC
o What drives this move?

DInknh=s3 gal

Docking stations
Wired connectivity

Wireless connections
Price/performance

NOTEBOOK ISSUES

® Notebooks vs. hand-held

O
@
O

DInbiasd gal

Hand-held systems

Who will use them?

Will they steal sales from
notebooks?

Handheld performance vs.
notebook performance

© 1991 Dataquest Incorporated September 30-Reproduction Prohibited
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NOTEBOOK ISSUES

¢ Notebooks vs. pen—-based systems

o Will pen—based units impact
notebook sales?

o Will hardware vendors build
both keyboard and pen input?

o Market impact by GO! and
Microsoft products

THiateia st aal

NOTEBOOK ISSUES

® Communications

o Key to size and weight

0 Key to making portables
the primary personal computer

0 Wired and wireless

Dnbisst qal
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NOTEBOOK ISSUES

¢ Communications

o Wireless

- Licensed vs. unlicensed

- Frequency coordination

— 902 to 928 MHz spectrum issues
o Cellular

- Systems today

— Future satellite use

— Specialized wireless service

providers

NOTEBOOK ISSUES

® A |look ahead to 1996

o Applications
— Fully interactive with desktops
~ Optimized for portables
— Notebooks become the
companion PC

O Storage requirements
— Increased due to graphics, but
decreased due to datacomm

SinbkissB.gal
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NOTEBOOK ISSUES

® A look ahead to 1996
O Storage

— CD technologies
— Chip based
- Card based
— Hard disk based

DInbissD wal

NOTEBOOK ISSUES
® A look ahead to 1996

o Costs
- Average selling price: $2,500
includes:

® Fully integrated PC and
communications

Battery life: about 12 hours
Weight: 2 to 3 Ibs

Pen or key entry

Full color

Fulltime use

© 1991 Dataquest Incorporated September 30-Reproduction Prohibited
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® NOTEBOOK ISSUES

® A look ahead to 1996

o Channels
e Commodity product

- Systems will be shrink wrapped,
but systems companies and VARs
will provide corporate solutions

. Stkbisi1.gal
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Prior to joining Dataquest, Mr. Nakano worked for six years as a journalist for the
foreign correspondent department of The Daily Electronics Industry Newspaper and
most recently as associate editor for The Journal of Electronics and Engineering. For
four years before coming to Dataquest’s Information Systems Group, he worked for
the Semiconductor Industry Group to develop a database product of the Japanese
Semiconductor Application Market.

Mr. Nakano received a B.A. degree in English Linguistics from Doshisha University,

Kyoto. He served as a vice president of Doshisha University Committee of
International Association of Students in Economics and Commerce (AISEC).
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. Asian & Japanese

Predictions for the 1990s

In the 1980s they were big players only in
portable PCs and as suppliers of
components. Soon they will stake out whole
new markets with novel devices that bridge
the gap between computers and inexpensive
electronic gadget.

Steve Jobs and Bill Gates Talk about Tomorrow
The Future of The PC
Fortune August 26, 1991
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Asia Triangle

Personal Computer Market and Ploductmn

Japan

Taiwan

. New International Tactics
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 Asian & Jup

1982

Commodore

TI
Apple
Tandy

Timex
Osborne
Alari
HP
Xerox

Zenith

Game/Hobby

1983 1984 1985 1986
Commodore Commodore IBM IBM

TI IBM Apple Apple
Apple Apple Commodore Tandy

IBM Tandy Tandy Commadore
Alari Alari Compaq Atart
Tandy Compaq AT&T Compaq
Timex Coleco Atari AT&T
Coleco HP HP Zenith
Kaypro Franklin Zenith Leading Ed ge,&%ggqsi_q
Digital Zenith Kaypro Epson

198

e

IBM

Apple

Commodore Commodore

Tandy

Zenith
Alari

Compaq

AT&T

Emerging Powers of Asia PC Vendors
U.S. Market Share of Unit Shipments by Vendor

» Business

1988

Apple

IBM

Tand

Atari™

1989 1990
IBM IBM
Apple Apple

Commodore Tandy

.
Epson Samsung

NEC ZDS-GB

Source: Dataquest
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Region

Packaging

¥ Nationality

U.S.A. == Eastern Europe, Asia

80286 === 386SX/SL

Desktops —=ugs Notebooks

Japan Korea
=i

U.S.A Taiwan

- Source: Dataquest
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Asia Triangle
as LLocal Manutacturers

1984 1990
Japan Korea Taiwan

NEC Epson Daewoo Acer
NEC Hyundai Copam
Panasonic Samsung LEO
Sanyo GoldStar Mitac
Sharp TriGem Tatung
Toshiba Koryo Twinhead
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Japanese PC Market Projection:
1988 — 1995
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Millions of Units

4—
3..../
2.2
2 i
1-*” i |
0 : L& . 1 T

1988 1989 1990 1991 1992 1993

1995

 Source: Dataquest
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Asian & Ja

Japanese PC Production Forecast:
1988 — 1995

Millions of Units

& Out of Japan
# In Japan

1988 1989 1990 1991 1992 1993 1994 1995  mrcrmmmmmmmmmers
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1995

by Packaging Type: 1988 —

1,400
Thousands
of Units 1.200

1,000

=s= Desktop

%+ Notebook

800

- Lﬂp tOp

600

400

200 >

s i AT
0 - % “.. e N v ,....."-::I'T‘I‘Fu,.....m.”.;qn-lll?

1988 1989 1990 1991 1992 1993 1994
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_ Source: Dataquest
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Changes: 1989 — 1990

Estimated Korean PC Market Share

1989

Samsung
Daewoo E
TriGem
GoldStar
Hyundai
@ Others

Total: 306 thousand units

1990
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Korean PC Production Forecast:
1988 — 1995

Thousands of Units

3,500 ~ @ Export
3,000 ~¢ # Domestic

2,500~
2,000 —

1988 1989 1990 1991 1992 1993 1994 1995

Source: Dataquest
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il Today
# The Second Largest Single Market in the World
Major Vendors for Portable Machines
# Own Brands
» OEM mdp JanaNIEs
Advanced Technology Development
Display, Battery and IC Cards
Tomorrow
» Strategies for Severe Competitions from Asian NIEs PC Vendors
2 NEC De-facto Standard
Trade Frictions
Too Much Rely on Portable Machines
The Revenge of Desktop PC Arena
Concept Creator
Personal Computers from Tools for Dataprocessing to Tools for Creative Works
- Source: Dataquest
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Asian & Japanese

Dataquest View: Korea

Today
# The Second Largest Single Market in Asia
@& Government-led Demands for PCs
® Integrated Manufacturers
# Major Vendors for OEM
@ OEM = Own Brands
Tomorrow
& Strategies against Taiwan PC Vendors
® Lower Awareness of Brands

® Too Much Rely on Export (OEM) Business

# Weak Relationships with Local Personal Computer Industry

 Source; Dataquest
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_ Asian & Japanese Persenal-Compurer Market

Dataquest View: Taiwan

Today

Major Vendors for OEM

Own Brands

OEM

Government-led Technology Developments for PCs
Established PC Speciality Manufacturers

& @& & 8 € ©»

.. Tomorrow
® Strategies for Price Competitions
@ Product Differentiations
® Too Much Rely on Export (OEM) Business
% Emerging Superstores as Major Retail Channels

Acceptances as PC Speciality Manufacturers with Technology

Source: Dataquest
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1991 High-Tech Electronics
Industry Conference

Strategies to bring up the Korean
Electronics Industry

Ki Sung Lee
Director General
Bureau of Electronics and Electric Appliances Industry
Ministry of Trade and Industry

Ki Sung Lee is currently the Director General of the Bureau of Electronics and
Electric Appliances Industry at the Ministry of Trade and Industry. He has held this
position since January 1991. Dr. Lee has been with the Ministry of Trade and Industry
since 1965 and he has held several managerial positions namely, Officer for Trade
Cooperation, April 1990 to January 1991; Director General at the Office of Patents
Administration, June 1987 to March 1990; and Officer for Trade Promotion,
February 1986 to May 1987. From 1965 to 1986 he has held positions of Director at
the Office of Patents Administration, Manager at the Ministry and Officer at the
Ministry. Dr. Lee received a B.S. degree in Law from Koryo University, Seoul,
Korea; a M.S. degree in Economics from Kukmin University, Seoul, a M.S. degree
in Economics from Canberra University, Australia; a M.S. degree in Economics from
Vanderbilt University, United States; and a Ph.D. degree in Economics from Kukmin
University, Seoul, Korea.
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1991 High-Tech Electronics
Industry Conference

Lithography Technology Trends

Shoichiro Yoshida
Senior Managing Director
Nikon Corporation

Shoichiro Yoshida is Senior Managing Director at Nikon Corporation. Prior to this
he was Managing Director. Mr. Yoshida joined Nippon Kogaku K.K. (Nikon
Corporation after April 1988) in 1956 and has held several managerial positions
including, President, Nikon Precision, Inc.; Member of the Board and Director of
their Industrial Supplies & Equipment Division; General Manager, Designing
Department, Industrial Supplies & Equipment Division; Mr. Yoshida was elected
Director of the Semiconductor Equipment Association of Japan in May 1989. He was
appointed Project Director, YOSHIDA Nano-Mechanism Project Research Devel-
opment Corporation of Japan in October 1985. Mr. Yoshida graduated in Precision
Engineering from the Department of Technology at Tokyo University.
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1991 High-Tech Electronics
Industry Conference

Personal Communications

Victor Krueger
Vice President and Director
Telecommunications Group
Dataquest Incorporated

Mr. Krueger directs Dataquest’s research activities in markets for public telecom-
munications equipment and services, image communications, and in personal
communications. Mr. Krueger’s group is responsible for analyzing markets, com-
petitive issues, and technology in public transmission and switching equipment, long
distance and local telecommunication services, ISDN, video teleconferencing, cel-
lular telephone equipment and services, and the emerging markets in personal
communications services. Mr. Krueger is the lead spokesman for personal commu-
nications and ISDN.

Mr. Krueger was founder and President of ComQuest Corporation, a leading market
research firm specializing in the communications field, prior to the company’s
acquisition by Dataquest. Previously, he was Vice President of Marketing and
cofounder of Stanford Telecommunications. His earlier experience includes senior
market research, product planning, and engineering positions with Quantum Science
Corporation, Ford Aerospace and Communications Corporation, and Bell Telephone
Laboratories.

Mr. Krueger studied physics and mathematics at the University of Gottingen, West

Germany, andreceived B.S. and M.S. degrees in Electrical Engineering from the New
Jersey Institute of Technology.
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AGENDA

Personal Communications

e Cellular telephone

e Paging

e Personal Communications Network (PCN)
¢ Gating factors

¢ Market opportunities

¢ Conclusion

Cellular Telephone
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CELLULAR TELEPHONE

e Service inaugurated in 1983
e More than 300 urban areas on-line

¢ Rural Service Area franchises being
awarded by FCC

e More than 5 million telephones in service

e Broadening market penetration
- Softening service prices
- Declining telephone prices

e Growing popularity of portable telephones

ESTIMATED U.S. MARKET
FOR CELLULAR TELEPHONES

Millions of Units Billions of Dollars

10 10
CAGR

8 1991-1995 8
BN Units 24.9%
Revenue  194%

6 6

$36 4

2

MM - C | - Seiaal aiaa Sesissssssnn 0

1990 1991 1995
Source: Dataquest
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ESTIMATED GROWTH OF THE U.S.
CELLULAR SERVICES MARKET

Telephones in Service Service Revenue
Millions of Units Billions of Dollars
25 25
CAGR 199
20 1991-1995 20
B2 Units 269%

15 |— B2 Revenue __266% 15
10 10
5 5
il L 0
1990 1991 1995

Source: Dataques!

DIGITAL CELLULAR RADIO

e Cellular radio will evolve
- Analog = dual mode = digital

e Significant increase in system capacity

e TDMA is now standard; CDMA a future contender
e Comparable or better voice quality

e New ISDN-like service possible

¢ Security
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Paging

PAGING
L

¢ Evolution from "paging” to messaging market

* Supplement to, not substitute for, alternative
forms of wireless communication

» Deployment of new technologies
- FM sideband
- - Wristwaltch pager

» Nationwide paging services

*» Integration with other functions such as
voice mail
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ESTIMATED U.S. PAGING MARKET

Millions of Units in Service

Service Revenue
(Billions of Doliars)

20 0
CAGR 7o e
1991-1995 TR AR
15 E:3) Units 12.3%
] Revenue 13.3% i 1
107 $16 =
10 96 314
5
0 iEdIiY iy _E
19 1991

Personal Communications

Network
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PERSONAL COMMUNICATIONS
Definition
e Anywhere
* Anyone
e Anytime
POSSIBLE CT2 AND PCN INTEGRATION
WITH PSTN
Hmﬂﬁ =
Access
:olpsm
Central Office
ol i Office Building
Radio
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PERSONAL COMMUNICATIONS INNOVATIONS

» Cordless telephone systems
- CT2, Telepoint
- DECT (CT13)

* PCN
- Satellite systems

C12

e Concept developed in the United Kingdom
e Attractive substitute for public pay phone
e Four licenses issued in United Kingdom

¢ DECT standards nearing completion
- Improvement over CT2

¢ Window of opportunity in the United States
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]

PCN
®

e Extension of cellular concept
- Microcells

* PCN being implemented in United Kingdom

» Digital Cellular System 1800 (DCS 1800)
standard in Europe
- Based on GSM
- Under consideration by ETSI

¢ U.S. standards under consideration
- CDMA the likely technology

o}

¢ PCN IN THE UNITED STATES

s Experimental PCN licenses granted by the FCC
- PCN America (Millicom subsidiary)
«Houston, Texas
Orlando, Florida

- Graphic Scanning
Detroit, Michigan
Chicago, Winois
White Plains, New York

- Motorola

- NYNEX

- BellSouth

¢ License applications pending for:
- American Personal Communications, Inc.
- Ameritech - McCaw
-GTE - Others

@ 1991 Dataquest Incorporated September — Reproduction Prohibited



[ Va0 i AL oW TR KO

MOBILE COMMUNICATIONS SYSTEMS

Cost
A
Analog Digital
Celiular Cellular
Paging | @
l Cordless
Telephone
-
Functionality
Source: Dalaguest

FUNCTIONAL COMPARISON OF PERSONAL
COMMUNICATIONS DEVICES

cT2 Paging Cellular PCN
Function Originate Receive Originate/freceive | Originale/receive
Communications Range | 200m Metro area| =2 Miles 200m
Mobility Limited; no handoft | High Automobile Pedestrian
Terminal Cost Low ($100) Low ($100)} | High ($400-$700) | Low ($100)
Terminal Size Small Small Medium/Large Small
Batery Life High High Low High
Base Station Cost Low Medium Very high Low

Source: Dataquest
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PCN TRIALS

» Test feasibility of technology
- CDMA, spread spectrum
- Microcell structure

e Explore 2-GHz operational issues

* Test user acceptance
- Demand
- Price
- Functionality

Gating Factors
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PERSONAL COMMUNICATIONS

. J
Regulatory Gating Factors

* Frequency allocation

¢ Industry structure
- PCN entry
- Telepoint entry
- Licensing
- Service regulation
¢ Standards and equipment licensing

* Resolution not expected before 1992/1993

PERSONAL COMMUNICATIONS
TECHNOLOGY GATING FACTORS

* Choice of transmission technology
- CDMA -- apparent front-runner

e Standards
- Common Air Interface
- Network interface
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Market Opportunities

[B 36405 MG OB AR KEIL ]

ESTIMATED U.S. PCN MARKET

Millions of Dollars

7,000
$6,000
6,000 —1l-equipment
BH service
5,000
4,000
3,000
2,000
1,000
$90 $20
O ——
1995

Source: Dataquest
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ESTIMATED U.S. WIRELESS PBX

SHIPMENTS
Thousands of Lines Millions of Dollars
400
CAGR
1991-1995
300 Lines 77.6%
Revenue 753%
200 200
100 100
365 $36
0 0
1991 1995
Source: Dataquest
ESTIMATED U.S. WIRELESS
KTS MARKET
Thousands of Lines Millions of Dollars
400 400
EH Lines
300 }—[}-Revenue 300
200 200
100 100
1992 1995
Source: Dataquest
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CONCLUSION

Personal communications is opening up
new vistas -- and new opportunities
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1991 High-Tech Electronics
Industry Conference

Growth Opportunities in European
Telecommunications

Robin Duke-Woolley
Director
European Telecommunications Group
Dataquest Europe Limited

Robin Duke-Woolley is Director of Dataquest’s European Telecommunications
Group and is located in the Company’s UK office based in Denham. He is responsible
for providing a complete service in the European telecommunications arena, from
analyzing market and technology trends to conducting multi-client and client-
specific research and consulting.

Before joining Dataquest, Mr. Duke-Woolley spent over 15 years in various senior
management positions in the telecommunications industry, most recently as Director
and General Manager of the Business Systems Division of STC Telecommunica-
tions. Originally graduating with a B.Sc Honours degree in Electronics, he went on
to become an internal MIS consultant at GEC before taking an M.Sc in Management
and Business Studies and becoming Marketing Manager for PABXs. Movingto STC
as Sales Manager for telephones, telex terminals and radio pagers, he developed the
business into the UK’s largest supplier of telephones and established a new business
in personal mobile communications before being promoted to Sales and Marketing
Director. From both this and his most recent position, he managed the substantial
growth in the company’s business through a network of independent dealers and
distributors operating in Europe and the United States.
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Growth Opportunities in
European Telecommunications

Robin Duke-Woolley
Director, European Telecom Group
Dataquest Europe
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ETCIS GEOGRAPHICAL COVERAGE

France

ltaly
Netherlands
Spain

Sweden

United Kingdom
West Germany
Rest of Europe
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MARKET SEGMENTATION

* Image Communications & Terminals
- Facsimile
- Videoconferencing
- Telex / Teletex / Videotex

 Voice Communications
PBX/KTS

- Automatic Call Distribution
- Voice Mall

Telephones (incl. Cordless)
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MARKET SEGMENTATION

* Networking Communications
- Modems
- Statistical multiplexers
- Time Division Multiplexers
- Data Network Control Systems
- Packet Switching Equipment
- LANSs



SHIOM]SN SUOIBIIUNWIWIOY) [BUOSIS -
ABojouyoo | sso|pio) -
sauoydaa | e -

SUOIEOIUNWIWIOY) |BUOSISd

- S8JIAI9G YIOMISN Bled dllqnd -
saoIeg auoydsia |

juswdinb3 aoyO [enus)
juswdinb3g uoissiwsues| -

S90IAIBS g lusaWdinbg HJomiaN 2l|qnd

ZO_._.<._.Zm_>_Om_w ._.m_v_m_<_>_

© 1991 Dataquest Incorporated September 30-Reproduction Prohibited

M-9



MIINHIAO NODTT13L NvIdOHNS

© 1991 Dataquest Incorporated September 30-Reproduction Prohibited

M-10



EUROPEAN TELECOMMUNICATIONS MARKET

Billions
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Public
45.2%
Voice
18.3%
Personal
Networks _ "
16.6% 6.8 /0
Image
13.1%
Revenue $28.6 Billion

1989

Networks
24.5%

Public
38.5%

! Personal

8.0%
Image
10.3%
Voice
18.7%
Revenue $34.6 Billion
1994

Source: Dataquest
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R

Italy 11.1%

Italy 11.5% o
. France 15.1% Spal.lille
Spain 7.2%

Holland 4.4%
Holland 4.6% Sweden 4.0%
Sweden 4.0%

UK. 16.0%

UK. 18.6%

Others 21.1% France 16.4%

Germany 19.9%

Others 19.0%

Revenue $28.6 Billion
1989

Germany 19.9%

Revenue $34.6 Billion
1994

Source: Dataquest
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L B s R s

LAN 67.6%

Packet Switch 9.8%
Other 4.7%
TDM 4.6% |

Statmux 3.4%
DNCS 2.0%

_ Modem 19.5%

DREGEY%E,9%

Other 3.0%
LAN 56.0% TDM 4.1%
Revenue $4.8 Billion Modem 14.6% Packet Switch 7.8%
1989

Revenue $8.5 Billion
1994

Source: Dataquest
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DATAQUEST LAN SEGMENTATION -

» Terminal Server connections

* PC connections

» Network Operating Software (NOS)
* Network Management products

* - LAN Interconnect products

* Intelligent Wiring Centres (IWCs)
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EUROPEAN LAN MARKET

AR T T S N PR

Billions of Dollars

1=

Term Conns.

I-.

T

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

/]

Source: Dataquest
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Millions of Connections

B8 Pc conns.
r - TN OBOMNS: | civaimsmuiiiamisasseamabiiimy ssesins s e SN A e s e

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

Source: Dataquest
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Others 21.4%

Others 20.8% Sweden 5.4%

U.K. 24.6%

Germany 19.4% Spain 6.1%
: g o,
Germany 18.2% g\?vaelge‘: 16./6% Holland 6.5%
Holland 6.7% ltaly 7.6%
France 12.8% ltaly 6.8% R 19.2% i
Revenue $2.66 Billion T e France 14.3%

1989 Revenue $5.77 Billion

1994

Source: Dataquest
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WHAT ARE THE TRENDS?

Increasing use of dedicated file and
application servers

Increasingly sophisticated applications:
distributed databases, CAD/CAM, etc.
Increasing demand for TCP/IP products
First shipments of OSI application products
Increasing use of gateways and

LAN interconnect products

Emergence of sophisticated network
management tools |
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Europe : PBX/KTS Sales Revenue 1986-1995
(Excludes VAT, Terminals, Inst & Cable)

S .
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Year

Source : Dataquest 1991
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Europe : Premise Switching Equipment
(Analysis by Product Type)

Pure KTS

N 15.0%
|| Hybrids
4.9%
Pure KTS Hybrids
23.6% 18.0%
Total 1990 Total 1995
8.47 Million Lines 9.96 Million Lines

Source : Dataquest 1991
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EUROPEAN PREMISE EQUIPMENT - OPPORTUNITIES

Value Added System Sales
- Automatic Call Distribution

- Voice Messaging & Voice Response

- Call Management
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Europe : Voice Premise Equipment Sales
(Excludes VAT, Installation & Cabling)

/ ACD 2.5% /

Terminals 21.2%

Total 1990 Total 1995
$3.55 Billion $4.36 Billion

Source : Dataquest 1991
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EUROPEAN PREMISE EQUIPMENT - OPPORTUNITIES

Value Added Terminals & Interfaces
- = Proprietary Digital Featurephones
- Digital Cordless Telephones
= Videophones

- ISDN (S-Bus) Terminals
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Europe : PBX/KTS Based Terminal Devices
(Segmentation by Product Type)

System (A) System (D)

24.7%
35.1% Cordless (D) )
Independent 10.0% : 1A
13.2% »
System (D) [ - Independent &

0.7% ?//// 9.9%
/ 7 ISDN (S-Bus) SyeIg WAl
_ 4 1.5% 25.5%
Standard
Standar
Total 1990 Total 1995
8.5 Million Units 11.2 Million Units

Source : Dataquest 1991
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e

TACS/E-TACS 38.9%

Others 2.2%
RTMS 2.8%

RC2000 6.7%

NMT-450 22.5% C-4508.1%

NMT-300 18.8%

Total 3.46 Million Users
End 1990

Source: Dataquest
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Thousands

4000

B Rest of Europe
Bl Germany

] UK e e e
Sweden
23 Spain
B Netherlands
g
[S%4

3500 -

3000 -~

2500 -

2000 -
Italy

France

1500 -

1000_ ...............................................................................................

1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

Source: Dataquest
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* Realization of Spectrum Limitation
- EC Directive to make available

« Harmonized System In All CEPT Countries
- Economies of Scale
- Cross-Border Roaming
- Common Approvals

* Digital Technology
- Greater Spectrum Efficiency
- More Sophisticated Services
- Compatibility with Fixed Networks
- Security

« Gives Europe a Leading Edge

Source: Dataquest
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o et

3500

1986 1987 1988 1989 1990 1991 1992 1993 1994 1985

BBl Analog Digital

Source: Dataquest
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Residential - home base station

Office System - CPBX / PBX platform
Telepoint - public PSTN access service
Local access - telepoint to the home/office

Personal Communications Networks

Source: Dataquest
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AR

EUROPE

EASTERN EUROPE
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Copper infrastructure virtually non-existent

Some lines in E. Germany installed 1937

Potential for non-copper solutions
- Cellular
- Satellite

Opportunity to jump to the latest technology
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OPPORTUNITIES

PROs CONs

No installed base
Can use latest technology
No local competition

No real money!

No real money!

That’s what everybody
else thinks

No real money!

No competitive culture
Bureaucracy could be

. slowtomove: -

Great potential growth
Well educated population
Telecom needed first for
economic growth
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EUROPEAN TELECOMS OVERVIEW

CONCLUSIONS

T
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» Datacoms and Personal Communications are the major
growth areas, together with voice comms niches

» European Telecoms market is attractive, but there
are very strong European players

- Standards are moving away from proprietary, towards
general

» Mergers and acquisitions will continue, as
liberalisation gathers pace
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CONCLUSIONS

- Deregulation is progressing

- Good for PTT’s if they can meet
the challenge

- @Good for manufacturers if they can
win traditional PTT business

» Eastern Europe
- Invest now for future market share
- No Money!
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AMD Korea

ASIC Technology

finan Semicenductor
fipplied Materials Korea
Applied Materials Korea
fira International

Bureau of ESE Appliances Industry
Daewoo Electronics Components

Daewoo Telecom

Baewoo Telecon

Daewoo Telecom

Daewoo Telecom

Daewoo Teleconm

Daewoo Telecom

Bacwoo Telecom

Data Communication Corp.
Dataquest Europe
Dataquest Inc.
Dataquest Inc.
Dataquest Inc.
Dataquest Inc,
Dataquest Inc.
Dataguest Inc.
Dataquest Inc,
Dataquest Japan
Dataquest Japan
Dataquest Korea
Dataquest Korea
Dataquest Korea
Digital Equipment Korea
Dongal Computer
Dongduck Wowmen's Univ.

First National Bank of Chicago
First National Bank of Chicago

Goldstar Co.
Goldstar Co,
Goldstar Co.
Goldstar Co,
Goldstar Co,
Goldstar Co,
Goldstar Co,
Goldstar Co.
Goldstar Co.
Goldstar Co,
Goldstar Co,
Goldstar Co,
Goldstar Co,
ficldstar Co,
Goldstar Co,
Goldstar Co,

Ju, Jay Lyang
Shin, Jai P,
Kim, Stephen M.
Lee, Yoon Jin
Lee, Sung

Kim, Chan Young
Lee, Ki Sung
Kin, Tark

Yo, Yong Sun
l.ee, Sa Joong
Lee, Jung Haeng
Choi, Myung Sup
Kim, Yun Secng
Lee, Soo Hwan
Lin, Wang Kyu
Kin Dae Kyu

Duke-¥oolley, Robin

Seybold, Andy

Champien, Geoffery

Young, Sam
Devin, Phil
Sammann, Frank
Krueger, Victor
lLair, Steve
Keiko Sakimura
Nagayoshi Nakane
Son, J. H.

Lee, Ho Sang
Park, Janie
Shin, Dong Chan
Lah, Je Hoon
Kin, Young In

Sirovatka, Margaret

Ibasco, Ronalde
Choi, Min Kyoo
0k, Young Ho
Yoon, Chang Jin
Eom, Kwang Sub
Kia, Young Jin
Kig, Sung Woo
Kwon, Hee ¥Won
Yu, Jong Tak
Kim, Yoo Duck
Kim, Pil Tae
Kim, Byecng Hwa
Seo, Young Chul
Jang, Whan

Lee, Jang Kyu
phn, Sang Sik
Song, Gyu Youn

General Manager
Vice President
President

Manager

Manager

Sr. Managing Dir.
Director General
General Manager
Assistant Manager
Rssistant Manager
General Manager
teneral Manager
Manager

Manager

Senior Manager
Managing Director
Director

fisseciate DBirector
Corporate Vice President
Director

Director

Senior Vice President
VP & Director

VP & Director
Research fissociate
Senior Industry Analyst
General Manager
Manager

Secratary

General Manager
President
Professor

fAsst. Vice President
Yice President
fgsistant Manager
Enployee

Employee

Employee

Executive Director
Executive Director
General Manager
General Manager
Manager

Manager

Manager

Manager

Manager

Managing Director
Senior Anlayst
Senior Researcher
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# Company

51 [Goldstar Electron
52 Goldstar Electron
53  Goldstar Electron
54 Goldstar Electron
55 Goldstar Electron
56 Goldstar Electron
57 Goldstar Electron
58  Goldstar Electron
59 Goldstar Electron
60 Goldstar Honeywell
61  Goldstar Information § Commu.
62 Goldstar Information & Commu,
63 CGoldstar Telecon

64 CGoldstar Telecon

65 Hyundai Electronics
66 Hyundai Electronics
67 Hyundai Electronics
68 Hyundai Electronics
63 Hyundai Electrenics
780 Hyundai Electronics
71 Hyundsi Electronics
72 Hyundai Electronics
73  Hyundai Electronics
74 Hyundai Electronics
75 Hyundai Electronics
76 Hyundai Electronics
77 Hyundai Electronics
78  Hyundai Electronics
79  Hyundai Elsctroenics
80  Hyundai Electronics
81 Hyundai Elecironics
82 Hyundai Electronics
83 Iljin

84 Iljin

85 Infotech Systenms

86 Intel Korea

87 Intel Korea

88 Intellect, Inc.

83  Jung Pung Mool San
98  KAI Tech,

91 KAIST

92 KLB Investment

33 KIDC

94 Kolon Data Communication
95 Keorea Telecommunication Authority
96 LSI Legic K.K.

97 LTX Korea

98 Lucky Goldstar

99 Megatest Korea
1880  Ministry of Trade & Industry

Jeong, Yeong Ha
Lee, Chan Hee
Kim, Yang Kyu
Kim, Dong Chan
Kin, Kab Sul
Jo, Nam Hun
Choi, Dong ¥on
Park, Min Ha
Kin, Hong Sik
Lee, Sheung Sin
Kim, Sang Rae
Kim, I. B.
Yoon, Jin Hyuck
Oh, Se Hee
Shin, Yang Su
Jeon, Yeong Joon
Chei, Pil Young
Chung, Gu Hak
Shin, Young Gun
Park, No Sam
Kin, Yong Jin
Chang, Byung Jun
Choi, 11 Hyun
Hahn, Kwang Soo
Lee, Jae Myeong
Shim, Chong Ik
Yoon, Kil Geun
Lee, Sung Hee
Choi, Yoon Sik
Chs, Yong Kwang
Yoo, Min Kwon
Park, Chong Sup
Choi, Hyung Seok
Whang, Ook Ha
Kim, Young S.
Yoo, Kee Sup
Min, Chany Ki
Min, P. June
Moon, Chong Suk
Cho, We Duke
Kin, In Ho

Kim, Deck Soo
Yim, Myung Sik
Choi, Heon
Kang, Min Ho
Yawata, Keiske
lee, J35 Hoon
Hahn, Soung Kap
Lee, Chun Dong
Kim, Kwang Sik

Employee

feneral Manager
General Manager
General Manager
General Manager
Fanager

Manager

Managing Birector
Managing Director
General Manager
Manager

Managing Director
General Manager
Sr. Managing Dir.
fssistant Manager
fssistant Manager
Employee

Employee

Enployee

Enployee

Employee
Executive Director
Executive Researcher
Executive Researcher
General Manager
General Manager
teperal Manager
General Manager
General Manager
Manager

Senior Manager
Senior Vice President
Employee

Enployee

President

Director

- General Manager

President

Sr. Managing Dir.
Professor

Senior Researcher
fissistant Manager
Financing 0fficer
Pssistant Manager
Executive ¥ice President
President & C.E.O0.
General Manager
President

General Manager
Director
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101
102
183
184
185
186
187
188
189
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
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137
138
139
148
141
142
143
144
145
146
147
148
149

Ministry of Trade & Industry

Motorola Korea

National Semiconductor Korea

Nikon Corporation
POSCO

POSCON

Samsung Co. LTD.
Samsung Electronics
Samsung Electronics
Samsung Electronics
Samsung Electronics
Samsung Electronics
Samsung Electronics
Sansung Electronics
Samsung Electronics
Samsung Electronics
Samsung Electronics
Samsung Electronics
Samsung Electronics
Samsung Electrenics
Samsung Electronics
Samsung Electronics
Samsung Electronics
Samsung Electronics
Samsung Electronics
Samsung Electronics
Samsung Electronics
Samsung Electronics
Samsung Electronics
Samsung Electronics
Samsung Electronics
Sansung Electrenics
Samsung Electronics
Samsung Electronics
Samsung Group
Samsung Group
Samsung Institute
Samsung Institute
Seung Jur Sang Sa

Shinn Patent & Law Firnm

Ssangyong Computer
Teradyne Korea

Texas Instruments Korea
Toshiba, Secul Branch
Toshiba, Seoul Branch

TriGem Computer
TriGen Computer

Tripele Electronic Industry
Western Digital Korea

posDATA

Song, Bong Sik
Chun, Wan Soo
Chung, Sang Kil
Yoshida, Sheichire
Yoo, Eun Jae
lee, Sang Hyun
Lah, ¥Woo Joo

Mi Jung Hwang
Lee, Yong Mam
Son, Young Jin
Kim, Yong Cheol
Park, Seung Deok
Kim, Jeong Kon
Jeon, Hyun Jung
Kim, Ju Young
Jeon, Hyun Young
Kim, Ki Won
Cheon, Mi Hee
Lee, Ho Jae
Jung, Jae Ho
Kim, Kyung Soo
Chen, I Ching
Ran, Jeong Lark
Park, Hak Song
Kim, Jin Keo
Jeong, Eui Yong
Park, Pyung Hyun
0h, Young Han
Kim, Jai Hwan
Un, Suk Ho

Jo, Pyung Hak
Choi, Jeng Myung
Lee, Hee

Kim, Hyun Kon
Gil, Young Joon
Lee, Pyoung Ha
¥ee, Young Cheul
Soh, Jin Wha
Park, Sang Hark
Shinn, Kwan Ho
Chun, Sung ¥en
Lee, Hyung Yun
Lee, Dong Hyun
Itch, J.

Heng, Do Sun
Kim, Ji Wook
Han, Sang Ki
Kang, Jay

Choi, Sung Lyong
Shin, In Kyun

Senior Chief
President

Manager

Sr. Managing Dir,
General Manager
eneral Manager
Employee

Assistant Manager
Assistant Manager
Assistant Manager
Assistant Manager
Assistant Manager
Assistant Manager
Employee

Employee

Enployee

Employee

Employee

Employee

Employee
Executive Director
Executive Director
Executive Director
Executive Director
Executive Director
General Manager
Manager

Manager

Manager

Manager

Manager

Manager

Manager

Sr. Managing Dir.
Senior Manager
Senior Manager
Senior Researcher
Yice President

Sr. Managing Dir.
President

Enployee

General Manager
General Manager
Manager

Manager

Analyst

Director

Managing Director
General Manager
Manager
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Dataquest
%%upﬁﬁ“n?mm Corporation
1991 High-Tech Electronics Industry Conference (Questionnsire

Septesber 36, 1991
Shilla Hotel, Seoul, Korea

In erder to continually improve out conference, we wish te gain your insights through this
questionnaire, Please help us by completing the following questions.

1. Which of the following best describes your position/title?

—-CEG, President, Executive -——-Purchasing ¥endor Selection
———-Operations Managemant —--Product Managenent
—--53les and Marketing Management -——Startegic Planning/Business Development

———-Product DevelopmentRED Engineering Management
———-Other, please specify

2. How did you learn about this conference?

—___Received brouchure directly -—--Company received brochure
———-Dataquest called ae Other:

3. Rank the reason you attended this conference in order of importance.(5 is most important)

Least Most

To hear Dataquest’s forecast 1 2 3 14

To hear industry leaders 1 2 3 4 5

To exchange opinions 1 2 3 4 5

To get information for new business opportunities 1 2 3 4 5

Other, please specify 1 2 3 4 5
4. How well did the conference meet these ohjectives? 1 ¢ 3 4 5
5. Pleage rank satisfaction on the followings.

Speech content 1 2 3 4 5

Interpretation 1 2 3§ 4 5

Conference hall 1 2 3 4 5%

6. Did you attend Asian Semiconductor & Electronics Technology Conference in November, 19887
~—-Yes ——-No

7. Which of the presentations meet your needs the best-please rank.

8, ¥What areas of focus would you like to see added at the next confernece?

9. Comments—including the topics speakers you would like to hear at future conferneces.

(Please write on back side, if you need more space,)

Thank you for your cooperation
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