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??-5 + " WoRrKSTATION MARKET ANBLYSIS:
" RESoLLTION PND REFRESH “
Levwaine M. Ta/:‘l‘f-\s\iq, .6 Oct. 1383

o

WiNDoW ExXISTS AND IS CLOSING

®

HISTORICALLY A STRONG MARKET For DEC

" MUST PLRY THE SPEC GBME:

— MAXIMUM WHETSTONES |
— MAXIMmUM DISPLAY PERFORMAENCE (USER)D

— MAXIMUM MASS STORAKGE.

@ CONSISTENT TREND TOWRRD -
. IXORE PIXELS ON THE SCREEN ("RESOLUTION “

©

— LEADERSBIP PRODUCT NEEDS
BT LERST 4€oox 1280 CGCOING

TO Qo2 x‘géoo‘.

(® TREFRESH RATE:
. — GomME Is B tnUsT |

— CUSTOMERS witl GENER BLLY LBOGSE
HIGHER RESOLLTION COVEER HIGRER
REFNESH RPTE FOR sepreE §

@ coLor SPEC GRME: |
' — DESOLUTION 1S BASED UPON THE
MEMoRY BND NOT THE TUBE

= mMmUST PROVIDE THE MEMoRY EVEN
IF T DoESN'T EFFECTIVELY INCREESE

REsocLLTION

- (D TNTEGLRTED OPELATING Eaunoum'ewr (::cr; ’)
5 B MUST.. EVEN IF NOT USED: kR
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CONFIDENTIAL AND PROPRIETARY ’

The SHOWCASE VAXstations

A SET OF 6 HIGH PERFORMANCE, LOW COST WORKSTATIONS BASED
ON DEC'S 1880'S SHOWCASE TECHNOLOGIES'

- uVAaX

- Linear Bitmap Displays with programmable
‘ resolution, performance and planes.

- LAN file, print and cdmpute servers

EXECUTE ALL NON-PRIVELECED VAX SO:TWARE

- Multiple process windows to remote compute
server using virtueal terminal capebilities

IN ANY COMBINATION WITH: -

- Locel software application process windows
running under:

- uVMS
- ELAN (with or without SDAa)
- UNIX

APPLICATION - EVERY PROFESSIONAL APPLICATION WEICH
REQUIRES DISPLAYINTERACTION IN OFFICE, FACTDRY
LABORATORY AND FIELD ENVIRONMENTS.

GOAL - BECOME THE DOMINANT END USER AND OEM SUPPLIER
IN THE WORKSTATION MARKETPLACE.

1985-1990 Revenues > S2B

DIGITAL EQUIPMENT CORPORATION |
CONFIDENTIAL AND PROPRIETARY
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DIGITAL EQUIPMENT CORPORATION 5
CONFIDENTIAL AND PROPRIETARY

SHOWCASE PRODUCT SET

1 2 3 4 5 . 6

MODEL #
CPU , - o
ENGINE uVAX uVAX uVAX uVAX | uVaX uvVax
CPU
MEMORY 1/2 MB| 1/2 MB| 2 IMB 2 MB 2 MB 2 MB
_ uVMS uVMS uVMS uVMS
CPU ELAN ELAN UNIX UNIX UNIX | UNI
0S8 'ELAN ELAN { ELAN ELAN
DISPLAY 15" 15* | 15" 19" | 25" | 18"
B&W COLOR | B&W | B&W "B&W COLOR
(7) :
HxV - 1088x 800x 1088x 1600x 2000x| - 1088x
RESOLUTION 864 640 | 864 | 1080 1600 864
 PLANES/ 1, 4, 1,2,4]8 1,2,4] 1,2 1,2,2
ADDRESS MODES | 3 2 5 4 3 5
RS232 |
LINES 4 2 6 6 6 6
PERSONAL
STORE NO NO YES YES YES YES
CGI XFM
OPTION NO NO YES YES | YES YES
TRANSFER
COST

SINGLE CHEIP uVzX -IN ALL VERSIONS

MOSTLY 256Kbit CHIPS -

1 DEDICATED FOR KEYEBOARDS; IOP SUPPORT FOK:
MODEM, MOUSE, TABLET, LOCAL HARDCOPY, etc.
VERY LOW COST MINIFLOPPY OR TAPE USING

1 RS232 LINE > 50Kbytes

FOR ADVANCED APPLICATIONS: ADDTIONAL 3850
COST CGI =. COMPUTER GENERATED IMAGE

GOAL AT MATURE MANUFACTURING RAMP

ALTERNATIVE IS 15" VR210 MONITOR AT 800x640



DIGITAL EQUIPMENT CORPORATION
CONFIDENTIAL AND PROPRIETARY

DEVEWPMENT
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Sortware Comments

@ TO EmMuLATION...
A SINGLE MICROPROCESSOR. HBS SUFFICIENT
CBPBBILITY TO PERFORM THE FUNCTION OF
A NumMBbER UNSOPHISTICRTED 'BUS
- PERIPHENBLS " SuchH BS...
~ D2 EMULATOR
— DISK EMULRTOR | |
= TERMINBL EMOULATORS Suctd A5

VTOO, UTI2S, TEK4014

EMPHRSIS ON  HIaHeR PELFORMBANCE
THAN BusS /SERIAL LINE coomsrwﬁﬂTS

{.6. B0 kbaund effective vice 2,6k and
'@ "ToN" |
e DOUBRTFUL THBT ONE PRBPPMORCH

WILL SRTISFY RANY LALGE FPloFOETION
OF PLL POSSIBLE PRPPLICRTIONS

| @ ALLOWw BT LERST CURRENT
ENVIROMMNMENTS

® pLLOLW For PLTERNPTIE
TONSs DEUELOPE.D Y OEMS.



Besic DisPLAY METRICS

© DISPLAY REFRESH CONSISTENCY: ( SIMPLIFIED)
r MORIBOMTAL PIXELS MEMORY W IDTH

[— VERTICAL PIXELS r

.HT x V-r"" Ea“’c x Mcgc = My, x Rpe (1" Blankeoh)

= —-I l REFRESH —]
RRNE ESTE(h-a) puty cvete (o—1) T

MEMORY CYCLE ~
TIME ( Sec) B""_’(',“;'gf_g“’f)‘z”eeb —

=3 CHANGE IN ANY ONE PRRZAMETER
MUST BE RCCOMPBNIED DY PROPORTIONAL
CHANGE IN ONE OR TORE OTHER
PANPMETERS.

EXRMPLE: (vS100)

H, = 1088 (HoriZoNTRL Ptxsx.s)
Ve = 864 (VERTICAL PIXELS)

Eote= 60 (6013 REFRESH)
MCBC = O.Amo" ( 400 nsec mzmony)

Muipry = €4 (g4 mEMmany cwes )

%X RDC = 6.5 C 1 o EVERY 2 memeny |
CYCLES #sULSED For DISPLBY REFRESH)

Blankoh = 0.295 ( HorizoNTBL BRD VERTICBL |
BLENKING INTERUBLS REPRESENT

29.5% OF & FnpMmEe TIME).

w WNOTE: BCTURLLY PERCENT OF TUMF THRT MEMORY
IS ush . For REFARESH. :
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@ MaAximum UPDATE RBTE (Umax) CONSISTENCY
r-—- MBXIMUm POSSIBLE  PIXELS /SEcond  WRITTEN

Umax * Mcac < Upe = Muwpm * (1t Blankoh)
A__ uppeTE Dury CYelE (©—1)

® FOR STRNDARD DYNBMIC RBPMS

ubc 1- Roc | Upe=Epe =05
( " » TENDS TJo BE ¢S/
Uoe < 2 For VvRBMs ) < ?EEFonﬁncs ormmAL

=2 COMMON PRRAMETERS WITH -rm:— REFRESH
CONSISTENCY EQUATION 5 THE BRSIS FOR
UPDRTE US. RESOLUTION -TRPDEOFFS.

EXAMPLE: (vsico)

Umax < Upe x mws:rax (1 +Blankeh) = 1026 [ﬂﬁ'j
My ot 9.6 nsec/pixel

® LEAST UPPER BoUND upppTE RATE ( ULus)

= MmMBXimum WRITING RBTE For TYPIChL
DISPLAY PRIMITIVES INCLUDING - CHALBCTENS
AND VECTORS TAKING INTO fCCOUNT THE
SETUP OVELRNEMD.

@ DISPLAY UPDBTE BRCHITECTURBL EFFICIENCY”

UL :
e = 2B 0<€ £1.0
Umesx




Basic UpDRTE PrRIMITIVES

AOP:

'ARER OPERATIONS

(LhraE NUMBER OF PIXELS |
NOVED = NEGLIGIBLE SETUP OVER BERD).

— CLEPRR OP = WRITE ONLY
— Y LOIN op' = RERD + WEITE <CYCLE

uwmww cp = ’/z‘ ucu:-sn.oP

CoPs

"CHPRACTER OPERATIONS”

— SIGNIFICABNT ¢u EIZHEﬁD‘

— prep wisd << Mwiomr
=> REWATIVELY INEFFICIENT

VOPs

VECTOR OPERBTIONS

~ INODERATE OVERRBEAD

— 1 PIXEL / MEMORY CYCLE IS TYOICRL. ..

=> & PNYBODY chN Do FfsT RoPs

( THE SPEC GPME)

¢ FRST COPs AND VOPs
REQUIRES SPECIAL PTTENTION
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NecHiEcTURRL EFFICIENCY EXPMPLES

. VKI100/VT125

Muwipty =12

Upc = 0.5 ‘ _ "
mQjc = 5'.00 nsec u Néhx ’ 15“48 m 3
Rlankoh = O,25

PcTust WERITING 1?_.&7\-?5‘.

coPs 4
- Vog: % > 1 pixel /2 U platie cgc.\ﬂ

2 Ucop = Uwop = O‘tbm:r;(ﬁ 0.03)

eaw5 = 0, 04 (wc\ab'}wg awnaae by primitive —fr%_uhcg)
VS 100

(CAN OMLY RERDAWRITE 16 BITS/ MENIONY CyCLE)
AOPs - CLepR = 2oy (€ = 0.19)
wiusow = jomiz (e = 0.10)
B0usec [chan = ©.9MH3 (e= 0.00‘9)
2usec [pixel = 0.5Mity (e =0,005)
eav% =~ 0.0IS"

- COPs:
| VoPs:

TYPlchL FLIGHT SIMULRTOR

Cavy > 0.9 C Cuem T 1
: e-wNDD“J = O’qg
How CHSE GonLS
?_ : £ Ccop = 0.25
euoe = Q.08



’Bnmm DISPLRY ﬂacrmecmzs

EVOLUTION
-~ GENERATION  ExpmpLE POTENTIBL €
| - FRPME RUFFER NG ATTEMPT
e - O. (@USS) To0 UST Umpx
(1x1) 1, PoINT GENERBIOR 0.04
| | VK100 (VTI25
O’\Xl) _2. .~ REFRESH Wworbd 0.05 ~ 6,09

RBSTER OP (vS100)

0‘»*\{’) 2. Two DINENSIONAL a.i5 ~ 0.3
: RHSTEL Op (SrowchSE)

1D RPSTER OP CONCEPT ( Muwipry = hxv)

¢ DBILITY To WRITE 2D CHuNK OF
COPs BND vOPs 1IN ONE MEMORZY CYILE

- m
r A
3 P
T -

- e

[

FXELS / CyeLE

vice 10 -1D ‘””/CY(’LE

ZHSTER OP5



The 8 by 8 Display

Robert F.Sproull!, lvan E. Sutherland®, Alistair ThompsonZ2,
Satish Gupta', and Charles Minter*

December 1 981.

Computer Science Depar‘meni Cameg;e-h/ellor Umversrry, Pittsburgh, Pennsylveniz 152 73
2TECSIE-Software, 29 rué des Pyramides, Paris
3Su1berland Sproull, and Associzates, Pittsburgh, Pennsylvama 75273

‘Interact/ve Sys:ems Szanta Monica, California 80405

& BP;S C CONC‘EPTS‘
(D Two- DIMENSIONAL Rﬂsrﬁz oPS ('BLOCK")'

@ X=-Y - ADDRESS:NG BY Bssocm'rmc.
CooRDINRTES WITH Drzem Rows PKD
CoLOMNS.

. This research was sponsored by the Defense Advanced Research Projecis Agency, under contracts

FZ3815.78-C-1551 and NDD123-78-C-0806. The work reported here'was & collaboration between the
‘computer science depariments of the California Institute of Technology and Carnegie-Mellon
University. The views and conclusions contzined in this document are those of the authors and
should not be interpreted as representing the official policies, either expressed or implied, of the
Defense Advanced Research Projects Agency or the U.S. Government.
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'MEMORY.__ADDRESS _GENERATION

__BND CONNECTION

SR ——1—
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T oteER POINTS _ . . .. .
l._TNVEST\GRTED 64x1, 8x8 PND_IX64 o
- CONFIGURRBTIIONS. USED opNLy THE 8x8

',___E?___,_.c,ﬂose_u For “symmsTy" RemssoNS

————

. ___ __=>_ CONCEPT OF "PDDEESSING WXDES
_ 2. _CONCEPT OF "sS1IRGGERED PDIIESSING ¥
DxScexzosﬂ__puE__:_mﬂ.compLsruty |

3 NEED_ FOFZ_,__PBO&LLEL SET_oF
. ROTPTENS_BND__FUNCTION __2€E1RTOID e

e . FD _GET_ULTIMBTE__#OTERTIZ LA?FEFOQm@ASCE
com rhemT : Restewtions O ev0 @
_ B P _(ESULT OF TMmROSNG
e ] __THe X (aow) Y leorumB)_
_*_ e __PDDRESSING_ SCHEME.
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