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The characteristic of Networked Computing and Changes in Approaches

to the Development of Networked Computing Systems
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Abstract When it comes to in-house information systems, transitions are obviously in progress from

mainframe-oriented systems to networked computing ones. This essentially implies the extension of

main developers of information systems ; namely, the fact that end users themselves are destined to be

developers of information systems. And the extension of major systems builders entails, as its precondi-

tion, changes in approaches to systems development efforts.

In this context, the corporate information systems departments who have traditionally been systems

developers are now required to straighten up and enhance the environment that makes it possible for end

users to have easy access to any information they desire according to new systems development

approaches.
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An Implemented Unified Operation Environment for the EX0S
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Abstract The EXOS is an integrated office system designed for use by end users. ‘Ease of use’ has been
one of the product’s greatest goals since the beginning of its development. The environmental platform
for the EXOS workstation is made up of a PW? workstation plus MS OS/2, and characteristically based
on mouse operations.

The techniques for the implementation of the EXOS unified operation environment are represented by
having newly developed a modular tool kit named ‘UIM’ intended for unified operation and by having
drawn up the external specifications design guide called ‘EXOS Design Methods.’ The latter guide
includes basic designing policies named ‘EXOS Operation Constitution’ and also describes detailed basic
operations which, positioned as the laws of EXOS operation, are communal to the whole.

The purpose of this paper is to show how useful the ‘constitution’ is by focusing on the way in which
the unified operation environment has been implemented according to the ‘constitution’ while quoting
some examples. Specifically, detailed descriptions are given about the object-oriented user interface

which has commanded the author’s special attention.

1. i L & 2

T— 2 AF—vayv DST EOT7 AV r—y 3 VERREDLRRED S, T
XRBEDH—HOMBEIIOWT, SEY—2AT—vayPW LT 7Y r—v
aVHETLrDX > R FETHRRL 2 2R OMBFR[OENTH 5.

—#%1z GUI (Graphical User Interface) 5] : M Fh T 2ERES, hs o
DT —7 AT —¥ a3 yOBERBMEREL L TEEEA TV S, TOREAERERY -V
FYMERIANFTA EMER->TWE (M), 77V r—yarypa—F-ArF
T2 —ABARET SV r— a3 YHIHEIERE S, Y—Fy b EETRSHE

~ MS 05/2RKE~17aY 7 FHOBRGETSHS,

18 (426)



EXOS Hi—R{FEIORE  (427) 19

TATIVERAVE, Z5T22Li&D, HARECL > TEESEY L, FIRER
EOTRBERDT IV r—va v THEEBE—L RS, LLLY—NVFY bOAT
BEEH— T2l TERY, Lz, Aoa—N—RARZBEEORIIRXE
Z2WTid, Y—rFy b ERFICHAIZERD 2 08B08H5, ZhsDHAE2EARL
TbDERAZANTA B LIESR,

GUIRRLH = Y—nXyvlt + XFZA4NHT4F

(GUI implementation (Toolkit) (Style Guide)
environment )

X1 GUIMRBHEMEE

Fig.1 The structure of GUI implementation environment

4Eld EXOS (Excellent Office System, #&4 7 4 A ¥ A5 4) BFRCIk, 0S
ELTMS 0S/2 28 L7z, 2= v 7 2 —RA(UDDEERY —1ix, MS 0S/
2Q7VEYT—vavexA—Yy (PM)* L LTEMENRTWS, T, ZOBH
TTET7 LV r—y a VHRHBEZT VA Y LU THE— RSN EITE 2152 5 0,
T4 VP UVDORERELRERZ, PMOTCRECRT AU r—ya v BRLTER
ZVERYE—E23, Lbl, bhbhiZEz Shi-38 812 EXOS &5 Hi—1R{ER
BEHERTLIETHD.PMPZITOTLIED TR, 5D LE—E2EBTALED
PHEOLIEDBMLETHS, ZOFEIUTHRBETRS%, [UIM (User Interface
Manager) |t WO H—BED T DDEY 2 — V2L 2 & &, [EXOS Z5HEik ]
LV SR AR AT B R ER L2 L THB, 2ho2 GUIDRRICH Tz 2
&, M2D&5iciz3,

V—=NXxw b ZZANTL P
EXOS
PM
MR = + Eji O§
AR B UIM it ek

X 2 EXOS ft— R {FREMARRE
Fig.2 The implementation environment of EXOS unified

operation environment
[ELRT L] i
EXOS By Fa—¥EXRELIHEL 74 AVAT LATHS, HICTHEHIC
FExR2ThER SRy, [FuRFun] LREDEIELNEI VL, T, [
YEa—-FE2ERET, FROAPUHEESTEZILILWI ERRENIN TV S,
[BELR ] L33, #ic [Huizdwn] LidAheEL 2RI LRT
v, FIAERID S RLEERERZ2KRICTIZET 5,
1) ~=a7VEEGELEW ERBEROBET S TERY,
ERIZ, —RONRYV AV VTN 2T TRT IV r—a v I ERR
BESTKRRY, REAEV—70R2EI L oRHIILICRMASZ LWV

* MS 0§/2, PMizkE~427ay 7 rHOBEHIRTH 2.



20 (428)

biFicizvhizwy,
2) Bk —CEBELEENIFIDETOINATV S,
CICRIEIRRBDIR, 7rvrva R —HIEHBRBENSEHIETSNT
WT, FRAEEERRENEVIEETHS, Z0LIRTFVr—Yaryicid
BEEEDF—<y PBEMAINTWSY, 77V r—yvaryZiZ®F—<v b
BEOSTRVERETERY,
3) BIEIANHFEINRL,
R, BEIATTF—BHEEINTL EWETOHTESZL,

I SHAZEHNORFE T AFMOZELAIUTOLI THS S,

1) BEU2) 20T, BERRCITENIE XV, FIR OFFEEHE 5 HamD
BE R — T X A, SR L AR B D Y, BEEOMBEE O EET
HD, BRTCIRETOBRL L TERFERBE o SRR o TLEI 2D D,
3 WOV TIR, FHTERVLERELFIRAS T o BEOREETEATY 7 by
7 OBRETIOREHETHS. BRELT, [BEIA2LARVEIKET=2T IV
BRLCEAT, KEZTFT—FR2HLTLEoRDLAEVEIRLTIEEY] LI
ZEiTiB,

Dk, SECREAZEOERLERAOMBEL OBEIRE N0, FEOD
EXOS % Tid, UTOBEBTEKNIRRS &5 2FETHBRFREDOIA 21T
Vv, ZhoBFAIORMEEBRL .

3. M—IRMERERROFE
3.1 FLErF—yar -2x—Y+ (PM)

EXOSiZTMS 0S/2 PM 2fi#£#Er LTw3, PMZ LD 7 AV r—a oD
Look & Feel it DEi—T% %, R B DX, V4 ¥ FYOBLRE, Iy v .
R=a—iZEB7 7Yy —y avOiRE, F47us Ry 7 A X 5BER L OXNEE
BT MEETH B, PMII—FBO GUI THBH, AFANTA PR T 7V r—
va vOHBEREVZY, GUL L LTREVALZLDTHY, L5 GUIOY —
NELTHEMRTIONZbDTHS, £D720D, PM EHi—BRERRLHET 51
2, MEDOAZANTA REY —ABLETHS, EEE, New Wave 8} FTd PM
by GUIBE2EA TV 5,

3.2 UIM

— @Bz UIMS (User Interface Management System) (4] &FREH TV % & D3
B2, FERY AT LRSI ED 2 ULFAFE 2 A b 10 b M, g
XRRDBIFY, FOHENLRELTWL, #0720, 77V r—va Ok Ul &
S%E1Y 53, Ul OFIS/£i78E% UIMS L LTREBLT, 77V r—ya v D&
B EEVuRTS0RERES bDOTH S, — N GUI TN TW S B DI, Ed
WRTEEITRA/V4VYRYTT I 74 AINVEERTZHOT, Ex [ UIMS &
EUCTH 3,

EXO0S ® UIM (UTFEFEDZWVIED Bz [UIM] L3883 3) i, H—RFREX
EHOHI PM EBEL LTS5 4 TH S,



EXOS fi—#R{FRBEOEHR  (429) 21

UMb 7ua 77 AR, MTERTEESBLUVEEBORT a4
EXOS &7l o on 6 BUH T I £ 53T & 53458 API (Application Program
Interface) 2575,

1) ETF7ars5 A

® EESor I A
T4 FOEREv 4 Y FY—BEOFRR, ¥, MEHCRRE
FrtEavy b —EOEH
UIM ¥V —voig#)- B, R, » Vv FVEOREH
UIM iR F >reeeeee A= a—DEEESAY <A XT]

HET A AV Ry L= IBRRTEZVIRBERERICEMT 2

A=NVEETAave - A VERERIERIENT S

@ FEHESTS T LA
HWEL, BE, AL UFEO UM Y-

2) API

® UIMEBE7a/SLLD4vFT72—2R

@ AvE—YHER

® A—NEET AR

3.3 # fF & &

BRIEBEIX EXOS QD2 —H A V¥ 7 2 — AHERFERET, FIHEHNY AT A
RETA\DDFEEEHN & TRON fEEE 2BF/ER L. Zh6iddkic PM O#R(E
EFBELEWHDT, ROLIREEL.

EXOS #FE%
Hlek @feo—8H
B2Hk A7z MEAERE
3K ET-FERBLEZVWCERETSSZZL
W% avPa—FTUWMNOL I ERIMEACIThETRES R L,
Bo5ER VILEL OMEE X THETE 2F
W6 UTATA LM
B1& BRELHT.
H8& r7—ouBeflicaes,
HIR —BRHBLOTELEREWT2 L 2ERLRY,

EXOS 2fE B ER L 2 HBER RSB —REELNTW BN TH 3
B, HoOLOTEELATITER LI LENRND 2, BRLTE» 0L, B
RELELLoTENONZ ZLBEZVLETHS, FH2FEFEIFOHY, bhbh
BISEHHNMIZ L > THLWEATH 3,

BEBEBIZ YD & > EXOS THRE AR TV I ERS,

Blik HBEo—HNE
TV r—vavHREERORYIZFERITH B0,
EXOS Z—207 7V r—y a vofEgErHE I, o7 7V r—v =
YOBREEb Y= AT A ERZOLTHAIL S —FD XFE2 3,



22 (430)

Bk A7Yx7 MEMEME
A7 Y27 MEEREZDOWTIRERT 5.

3k E—FEERLZVTHETEZSZL
F— RREOEILE Ll oedt, EHEHEEZ shlld—HEo k.
E— FRERZEAL VALV E, E—FRHBEORETRBINFL
Lai%\ (B— FEREOBRO ) 8, BERI L - TREEDE—F2EHL
BRSBELRZTNRIERSRVDRENRPTVE Bz nwhsThS,
EXOS E/Esk EXDRAW CTid, R Y AR Y IO REZLBILIRED IR
AEELTWS (H3). BEOHS V5 RRPHEE—FERL, FORS Y
&u%ﬁ%—F%§?:ﬁ4y&m@@w¢v%%@ﬁ§wﬁﬁém<t:5
ROT, BEDE—F £ QCERT 5 2 &2 SR eH BE L RIDEIRIME
RELILIBIBEAERY,

> 0

(a) FhEE—F (b) BRE—F
®3 £Ar2i2L3E—FRROH

Fig.3 Show current mode using pointer

W4 avEa—FTHEMNDOIZE PERERTbETEZLRW

[#D|ERTEERALI® [ 2 DEEDRNIC T2 T IEE W] FOD

Ry = ERHR LT, TOEESTIRVES, A=2—0BEZHE{TLF
@Iz, Tz A, [YI0mD | ERTInci TBED ] A= 2 —i3H
o THWTEIRTZ2ZLRTERY,
H54 LB SPEE L THET S 2BFE
SRR I—Fo—XRHREEDH D, ROKI RFEERHEL TV,
1) HBEOBER®

@ F—&vwUA
Az a2 —BIRIZF—ERTAELSTHIEREREEE LT,
7Y r—va YREEATLLRRICES Sh—FTRETED &

X > TR,
v W ATKEAN LY, F—CHERHOMEHPTVRERER
1z,

@ EhERE
FERECHLTIEA= 2 —FEEDOY a— Ay FEAREE LT,
reE 2, Ay b R—APRTINVTY VAZa—EBRRLEVTY

CTRL+INS & SHIFT+INS @ & —3fETHETTE 3.
2) Z—HFeHARITAX—¥ay



EXOS #i—R{E5HAOHER  (431) 23

D EHBREDA = 2—Z2—VHHEIEL Z LBTE 3,
@ usZArCi)ESORFRETHERTS I LNTES,
UM RY v RR—RA 7 x VI EFFAERCHRETE 3,
Bek UYTANTA L
[TREEDBRER, BHBZAS»OREEEREL, RETTiIZskwW, |
DHBETH 2, BEO»» MBI, KA VT 2T 2n Ay £—
CERRLE, LoL, EREHE->TAHTY 7P A Atkik EXOS O—2 DR
BEERSTWE, 77U r—avDai 53,08 ENn—FY 27 TED
T5HOFETH 3.
BTR PRERHFT
R VI A =ma—0 [HIL] A=a—%8RTBZLICED, ¥
RTCOEEIZDWT, ZOREETIMORBZENRS X DTk, £k, ¥
5 LT HHEETE WGP REREC O VTR, BREBOERE LS L31CL
fe. TNT, BES R D F— 00 e 3 X HEEH S M TE 3,
F8K II7—DNEEHHIZEES
I5—RAve—YRTI—DREAEMLEERRT S L I8BD7,
HWOR —BRHBLDOIELEEBIIILEERLERY,
G. Miller & 1956 fEICRER L 12X OF T, [AROEHREERERR 722 T
HzUl JEEoTw3, BMERR, AROBFOHBIZERTES LS, 7
Sz MEMBRERPE—RLVABMEZRICLY 2 Ea—F 2BRL LWL TIRE
TE3I LR,

4, FT7x o MEAIRE
7Yz MEAREDR SEEIATWS, £7Y 7 MEARERAMOBR
REBEZEL, HuReTnEFEbhTws, PMaA 7Y 7 MEABRIETHD,
EXOS 4 7% = 7 MEAREEBEL L.
.1 F72z o V/PoarhER
SETORETRE, RLAE7 74 VOHBEI=-Y I 4 6 ANT 358,
TA>DELFILE] w3 &3 ixa~wy R (77yvay) 2RCIEELTHS ZDHRE
R (AT7L 27 M) RIEETHRENSEHEL SN TE L, ABMOBEERIZOR
T, [l (A72xz2b) 2[EITE] (Fryay) LWIIEFBERTH S,
e, RURBERERL LRSS 7 4 AVEERMEREOT TR, o= FEER
CTRIETE 2700, AHOBRRBERIZZ > LBEN—BAYIL 23,
FOMBFIIEFEREN Tths, L ZIXEXOS T3, ¥+ Ry MNHOHEE
ERA TSz 2 b ERTRATRS v 7/ T5DATETTES, FIERE- L av
YREERTALERIZY, LU sHERMEFOFERCIRABSIa- VM E
FLWETILIRTERY, RIZ, 5% CORMMYIREL EXOS TRALLA 7Yz
7 MERIREE EP RS CHEKT 3,
(Bl1) Ay /=R OBRER
By b= FRIEEXAEY ENLTEEOT —F 2 8ETA2HETH 5.



24 (432)

ZOBEICDOWTS E TORBEERIEL LTDSTA 2 —YAE U-IMAGE &
EXOS 4 A — Y% EXPAINT %L 5.
DS7 ® U-IMAGE TiX, RO &> ica<y FELIBRT HBELZ>TH 5.
@ (WY A=2—%EBRTS.
® HWET R (from) 2EET S
@ (B 2= 2—%E8BRT 5.
@ #WESL (to) ZEEET D
EXOS D4 A — Ui EXPAINT Tid 2 OEfEE, WD 2/SADA 7Y =7 1/
7r7yvavfELizoTwa,
D #HETsNE (from) REETSE F7Y 27 1)
@ T[RE] IVFyrr=a—0 [FRY ) A= a—%58RTB (F7vav)
COBRET, BELLT =027V vy TR—-FIEAREND.
@ HWEL (to) ®EETE (AT7YV=7 1)
@ (G Py oy A=a—0 [ftF] A=2—%2BRTB (77 3>)
COEET, 7V y FR—FOF—F BSHEEL B T ons,
BF2) XFEFIEBERES
S =FN D RER & LT PCIS0L* Lp—AER** &, EXOS 7 —7u EXWORD %
gt 5,
—AERTIE, RO LD ia—a<y FREGERT 2HEL T TVD,

L@ [a¥—] A=2—%8R7 5.

® HWET2HELOXFIIERBERT S,

® HEEXRREET .

EXOS @ EXWORD Ti3RD & > s & 5.

@D HETHEOXFEFIERERT S,

@ V—nEyIAD [HE] 7AaYE8RT 5.

® HETIMNEBEREETS.

COBETROOBO ATy FIZERTE, A v b [R—R b & DIREFEETH
3, \
(#13) REEGRER

HEEOEER & LT PCI80L LofEF*** & EXOS HF/ER EXDRAW % LE#k
15,

HFCl, —AMEREIE —a~v Y F2RCERT 2 RMEL 2o TS,

@ [ae—] A=a—%BRT 2,

® #HET2HrOREEERYT 5.

® PELREET .

EXOS @ EXDRAW TIIRD & I wfELin 5.

@D HETHLEOREEBEIRT 5,

® [HE] Ry vE2ERT S,

+ PCO80l REABRUR) D=V FLAVE2—FTHS,
o KENE )V YALYRTLOT—FUV 77T THD (FRER.
oo TR BTrAPVATLAORBERY 7 by 2T THS (B8R,



EXOS #i—R{FRSEOER  (433) 25

® HETHMERIEET 3.
(B14) HEOEMETEEDORIES
—EEHE L R OBHEE 2T REFIL LT, fiRO{ET £ EXDRAW %L,
BT 5,
EFTRROEI A=Y FERBRLLOBNREEET 5.
@ [EE| A=a—%ERT 5,
@ FAT7uTSTHI—, N F VIR —VEDBRERET 3.
® EETINREZIEBEIEET 5.
EXDRAW TRRD &I 24727 b/ 77y a YBEERITY (K4).
O EETINREZIHBEERT S,
@ Y—NWRYIRAEFESTHT—, N Fr TN —VDEMEERIEET 3.

-
EXDRAW ] EXDRAW |
s 2 R .

B4 NyFrInRy—niRef
Fig.4 Change hatching pattern

HEOBITH S 7% k312, 4% CORMMRETIE €5 T8=av> K] %%
KL TWw3%, EXOS Tid [T=8ENR] 2ECEEL THI0BKERZRETH
3,

GHIIREORMIZ AT A F 54V « Ay e —YMNRRINBILTHS, L xid
BEI-YREBERTZ L [HETEEEL TLLEV] LRREN, ZORESK
b3t [HEEREELTIEIW] EFRE&NS, EXOSTRIDEI B Ay £—
ViRFEREIN L, ZOERIZ, BENRMECERINCREBTRBEAREREY
S3L7nO»avEa—FZBETHETHD, HEA v —YBABTERL, R
ARV P EBELEREATIERA Y —Y 2R RTHILRWETHS. LHLLIZT,
el 23 THEEREELTAFEIV] LI Ay —YBELIZLENY S5 1TH
5, CORATHRERR I CIKEETLLEEI- Y FRIEELTHY, RIEESLEE
BETH Lo HRCBETE 20D TH 5.

4.2 FrERvIEFTPzO b

—fRDXV AV e VTN 2T RBLT 77 AN =2 —0HY, FOFUTE [§H
BUERR] & [4—7> ] OBEENDH 5, EXOSDEA 7V =227 b7 5 R ZHIET 37
TV r—vaviZiZ[7 740 A=a—=030n, TREDE > THFHRER] & 7+
—7v] OBREEEITL TV S, 2¥ERETRA Y =7 MEAO [A—7V] &



26 (434)

DBTHRR, KETA 7Y =2 MEAD [FRER] 2w TlhiR5,

&3 TOBRBHRRY —7FuBEDO7 7Y r—y a vy TF =5 OBEFMETD L O
i3, EF7USS AEREL, RIZF—F 2HAMD LI RESEETH o, A
7z MMEEEETIR, BERRT - 2 HEET 504 THYZ T 0T AHEE
ciEEsh, F—oamAaAENS, EXOS TIRINERD &I XHIHL 7.

wENE EGLE, 4 A —-SUBEQ7 Y r—ya v ERELT, XE, B,
ARA—VEQIIAERBRELR., FhZAOT7 SV r—ya Y TERLET = %%
NEZNDZSARBT 34 7Y x7 b Y, FvERy P 2EEETD.

Frtay MIEEEET, UTray, 7305 eRiEhs, BERVDH L7
NFBREENTWEA Y 27 FREHT 01, 2072 VT2V TETT
Sz b—ERFRL, BUBA TV bV ERVATYS NIV v I T h, RIZF
Y ERAY FBEDOX TS VD7 IRAERT, METET SV - a v 2EHL
TF— I BEF, DD, BEARA TSV =7 FEERTI0HT, EOT7 7V 7 —
vavERBT20EELLLEN VLI THS (H5).

PRI ELS)
R TR

v

860 K~ 4k
e

WRDOOL
VTN 57 CHT001
AF> 7 R DR »
PITNARX=Y PNTOSL  BA XY

«[ 1

T

> EXDRAW |
ErEs "
5 FvrERybroLDFTOs b EHTIRLE

Fig.5 Open a object in a cabinet

4.3 A7z M OFHER

A7V =7 MEEEREOREARZ (] %2 T€57 5] Thb. FHEROBRER,
20 (] BEREELRVWRETHS, TR, E0LIZIBESA 7Y =7 MHEA
BELWZBDRED I,

rrzid, A7Y =7 MEREBEO—DDORFE L LT J-STAR® OFBUER 2%
CLTADERDEDIZR>TWE, FAZ by 7RI [REAXE] twHi37Y
=7 FHEEL, THEERO7 A VFZER AL Th5a¥—-L[XH]2[E
FTos] LuIBERFoTWS, Zhid, A7Y 2 MEREEL L TO—HED
ERENTVLIEBERRTH S ZLRELTH S, BIICIE—T 5 L\ 5 5{ES,
—RR S TOBEL R, B2 s THIEBRU 2 ANS L,

A7 MEAFTSS v/ 55 Smalltalk #BEILTHD L, ATV =7
FOFHEERIE, A7V 22 b2 AR Mew]l LI Ay —YERD I LITL VT
bhd., ChERECETE, T7Y=22 275 A—E2RRLTE ZFRMER]

+ J-STARREL ¥y 27 R (K DFF2AY MERYATATHS (BERET.



EXOS #i—R{FREOEH  (435) 27

A=Y %ED LD B ECR5,

EXOS i3 [#HMER] 2280 OBREFETETTER LD ICLT,

) [BEEA=a—] 5O X&E, 1 A=Y, IEFOF7Y27}+75
AT A AVERENTOIRYRATY V7Y v 735 FHERA vy -
2%3) LENFROT 7V r—ya VvOFHEREGE 2 (X6).

IOFTIRA T2 7 b 75 2 UAD

. Az 2= LWL T 325, FhbE
I @) & o | i

Yk 757
I =l éfl
TBFA—N  CRER 255, AA-Y  RAZa—

A B B & B

FHix IF4+¥P NR—=R7xV¥ FCS

53

TF5E Bt o) HERAZa2—(2)
B 6 HEAZ2—HBNATS o FEFBER

Fig.6 Create new object using a menu

=
Elz

2) FrERXVIPOOEBH - FrERXY PO[EK] ANVT T A= a—DH
BER] 28IRT 2L, A7V=27 77 2A—EBY4 Y PUBRRENS, HY
BT AAVERYATTI NIV ITBEENTNOT 7Y r— a Y OFH
fERREE & 23 (B7).

VELZ NN WEL A
msm) HRE)  EED  BRG)  HRD IElv\lW‘

%
WD g z‘/ f‘FﬁQﬁ'679XE’BRLT<fJ‘én
>
» F 7 e B FEXF
B & ol 757
a Yxk [ A—F
+ B A= m +
+TT 3 an =

A T RAZa—

(T3] ® FCS

9 7N +

=] (]

T FvERXY LD FTL o FIRHRER

Fig.7 Create new object using a cabinet

1) 2) OBEDRVIZ, A7V =7 b [RE] 738FMCENS, §ELD TF)
AEZLCEBINTOAR-—ATZ A VI RZFRESN, HE2) TREEB L7+ 1Y
KREINS (EH50RMETHRERITTZANTERET B EHNTED),

2) DEETIE, K [FHRER] a~v v FE2BRL 64 7Y 27 b5 AER
RLTWBD, A7V V/TF7o7ya v ARERT 58EL2, LL, FHB
HFHLTARZ L, [ZO7+VFJTERTELWS 2 eBA TV =7 b EFBRERT
ZENCIBETE, R—A 7+ VFIREFET 28U, 1) ICHERTEOR T,



28 (436)

5 &F i

EXOS D&MEERRIZE > TH A I b, BBIHEZS EWIBRUST S, T
ATHFOLHFEEINTELLAWERS, 05 RAMBT Y Fa— YR NEEL
VATFLELTEHEBELRHTH S,

%7z, EXOS TizARs 2 BTd~7 SHBOHEEER X, ROEI X7V T73NT
w3,

1) PM & EXOS OREROBEREzNE, 77V yr—y avyDx=a 7 VidiE

LAEZERLTH—EYBFEATE 2.

9) AZa—N—TEfENTES, 77V r—vavyZeDF—<v MLAROH

Wiz oiz.

3) ERlE LTTRTOBERETAEET, HITTE 2RI L T4 3R

Ay —YBRFINDG, MLETHRLLUTHEZS.

6. & bH ¥ IC

A7z 7 MEMEBERARZHELRTVOR, REZWE, [(F{FI4Y Ayt
—URERENEVLORILBCIRET] LW IERMNDS, A7V MEAL
WAED, BREBOLVANVIZELTWSZESHIRTHS, YVAREEVA Y FY
RBINT Y e A= a—DEE, VAR Ty Tk BHERTERE ATV T
N7 7y a Yy FROBESHEEREORETH S, o OHERREIMS 05/2
BB Z %, WINDOWS* ThiREALRA—TH5, &, v v byyvad
F ot RBDY 4 Y R 7Y AT LOBREE SFLSENE L, —20 GULOREZA
STV 2 ERR MO GUIOBREIZH T CIBNRZ ZEXTES, £LT, Ih56D
[4 7Yz MEFRIE] IR bDV—2 AT —va Y OFRERELRD ODDH
3.

Bz, EREPEVE-T, REHEREELORREREETH o7, BELZDOW
TR—EBTHD, EQIRHLEL R Lok, BRIIOVLTREAKIREEE
HET2DTHD, SELERT 7Y 7 —¥ a3 VOHBECEHIERIEE L OH:EH
BY, ARZOFESBETHSLRIEHTZ LR TERY, ZITERERERS
wERE: Ui, Lo UEEb AT, BEHERR, 47V 27 MEFEREFO
HROAEERUEN EOERTH->TRE SR, HBOT ) 7r—a v TOH
HAEEME - AR RER L TREHERIZ 7 4 — RNy 7 LT ZERYIRZET
H5,

EFEH, MOXER Y AT LDOHERRELTEENTD S,

g2yt [1] B.Schneiderman, [2—%—+4 ¥ ¥ 7 = —RAOFKE), BE<7 a7 L), 1987,
[2] i, [BTRONMMI#—7uy =2 b, H2ETRON Yoy =7 b« ¥¥FK
Yo &R, Mar. 1987,
[3] B&ENAL, HLEE2A7Y 22 MEROBK), BEEBP, No.59, June 1989,
[4] B, [2—¥4 vy 7 =—AtkE], HHRLE, Vol.29 No.10, Oct. 1988.

« WINDOWS 3kE~4 70V 7 MEOBRBREATH 5.






UNISYS TECHNOLOGY REVIEW £ 315, NOV. 1991

GUIBRB 77 ) r— a %R
— HAERC AT LAIOF) T3 GULBRAAERELT

The GUI Environment and Its Application Development
——The Incorporation of GUI Functions into
the Integrated Operating Facility (IOF) System——
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Abstract On the strength of recent performance improvement in such small-size computers as worksta-
tions and personal computers, the computer environment where graphical user interfaces (GUI) are
supported has been more and more popular.

Based on the project to make available the Integrated Operating Facility (IOF) system whose user
interface provides GUI functions through a newly allowed connection of personal computers, the author
has developed some programs to meet the requirements. His efforts have involved both making operable
in the GUI environment formerly developed functions supporting a conventional type of user interface
called ’interconnect consoles,’and incorporating them into the IOF system.

Besides briefly presenting the GUI functions offered by the J apanese-language MS OS/2 Presentation
Manager, this paper discusses, based on the author’s experience in the development of the interconnect
consoles functions, some important points worth considering especially when existing applications have
to be enhanced for new GUI availability, which is one of the application development efforts for the GUI

environment.
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Abstract In the world of UNIX workstations and personal computers, various graphical user interfaces
(GUI) are in the spotlight these days in an attempt to enhance user interfaces and build a more user-
friendly operation environment. For the benefit of personal computers, both 0S/2 Presentation
Manager and MS-DOS Windows have already been released.

Based on the author’s recent experience in developing the EXSD (screen designer) software product,
a component of Unisys PW? EXOS (EXcellent Office System), this paper discusses what must be taken
into consideration for the development of application programs which run under the OS/ 2 Presentation

Manager.
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Fig.4 Event driven process
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main()

-

hab = Winlnitialize() ;
hmq = WinCreateMsgQueue() ;
AL AR TE SR 53
WinRegisterClass() ;
hwnd = WinCreateWindow() ;

while (WinGetMsg(hab, &qmsg, NULL, 0, 0); Ay — SRS
WinDispatchMsg(hab, &aqmsg) ; (A~ F1E)
—
WinDestroy Window(hwnd) ;
WinDestroyMsgQueue(hmq) ; T ALTRERSY
L WinTerminate(hab) ; J

WinGetMsgBi2i 75118 - 72 £ v £— i3, WinDispatchMsgBiftic & » T
Wy kT TR —Y rlllRMEI NS,

|
5 A4 Fa>—2+0fF|
Fig.5 An example of main procedure
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MRESULT EXPENTRY ClientWndProc(HWND hwnd, USHORT msg,

switch(msg) {
case WM_CREATE:
TT7AT> - 74 > F7OER
break ;
case WM_PAINT :
74 B 4
break ;
case WM_HSCROLL :
KEFEA 7 a— s
break ;
case WM_VSCROLL :
FER T 0 — VLR
break ;
case WM_CHAR:
*— K- F A ne
break ;
case WM_COMMAND :

MPARAM mpl, MPARAM mp2)

AZa—N—D A= 2 —HRIRE N2 D LEE

break ;
case WM_BUTTONIDOWN :

PIANDRG > 1 R B ORE

break ;
case WM_BUTTONI1UP:

P ANDKE > 1H) ) — A ENEFORE

break ;
case WM_MOUSEMOVE :
=7 ANREEN L 2 BR
break ;
case WM_DESTROY :
74 FTEHEETLHEEORE
break ;
case WM_USER :
LW Ry b= DT B LT
break ;
!

return WinDefWindowProc(hwnd, msg, mpl, mp?2) ;

TT7 AN LAY F—2
!
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PMTHEL TV 5 AT L w413, WinDefWindowProcl#|:

EFNEE A~V RB|EET,

6 V1 FD-TO—2 Db
Fig.6 An example of window procedure
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Table 1 The list of API function group
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B #
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Table 2 Summery of PM function
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FA47as s Ky 7 A

ER T4 v Ry

7 1 a v

Ey b A—-Y X 3RBER

7 VA K Y

HEORY >D3 5, wiFhp 0Nz s Ry v

7Ty v oaXRy v

HHORI D> 5, HENONTZBERY v

RAy—Y e Ry A

Ave—VERRTEV4 VY

ANNVT e Ry =Y

NN Ry e—VERRTET4 Y

N34V IBHRES,
» WinSendMsg B%ix, BABEFIC I > THBIZV4 YRy« Fuy—Y T

WAENn S,

(459) 51

» WinPostMsg BA%ix, BMETIC Lo TA vy =Y e Fa—lZFa—o( VS
ENFIFOTY 4 Y Fy « Fuy—YvilEAIENS,
IDIIREETZRLT, 22—+ 2y —Y% WinSendMsg THEAT 5D

» WinPostMsg THEAT 3 DN DWW THREBHETH S,

HYWRTaA—=F e >V FNiE, 2=V A=Y R FERALTWRHITH 3,
WinPostMsg B#TiZ, UWMX COMPLETE &35 2 —#+ X v ¥ — I 2@EHAIL
T3, IOXAyE—VIRBEOKRTR2EALTEY, BEFa—RHdAvt—Y
DOWIZNE T IR WinPostMsg %2 AL Tnw 3,
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/% +/
/% I54PYRI14VEY TRy -V +/
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MRESULT EXPENTRY ExeWndProc(HWND hwnd, USHORT msg, MPARAM mpl, MPARAM mp2)
{
switch(msg) {

case WM_BUTTON1UP :
%f( flnStep )

ButtonPush = FALSE;
WinSetRectEmpty (hab_, &rclPushltem);

if( crrstep_[citem_]->item->sel == CLASS_S
&& crrstep_[citem_]->usflag & ITEM_SELECT )
{

for (i=citem_, tempGrno = crrstep_[citem_]->item->numgroup;
i(c%tem_num_ && tempGrno==crrstep_[i]->item->numgroup ;
i+4);
{:}
if( i >= citem_num_ )
flnStep = FALSE ;
WinPostMsg (hwnd, UWMX_COMPLETE, OL, OL);

else
WinSendHsg (hwnd, OUWMX_MOVEFOCUS, MPFROMSHORT(i-citem_),O0L);
}
}

break;

default :
break;

return WinDefWindowProc(hwnd ,msg ,mpl ,mp2);

B9 25472 b4 K- 70—+ 0f|
Fig.9 An example of client window procedure
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/s s/
;t HAYAL Tt VEY - Tuy—-ve t;

MRESULT EXPENTRY CustomEntryProc(HWND hwnd, USHORT msg, MPARAM mpl, MPARAM mp2)
switch (msg)
{
case WM_CREATE:

case WM_SETPOCUS:
{

PCUSTOMENTRY pcs = WinQueryWindowPtr (hwnd, 0);
if (SHORT1FROMMP (mp2))
pce~>fState |= CEFF_FOCUS;
DrawCursor (hwnd, pce);
WinlnvalidateRect (hwnd, NULL, FALSE);
} else { _
pce-»fState &= “CEFF_FOCUS;
WinShowCursor (hwnd, FALSE);
WinDestroyCursor (hwnd);
WininvalidateRect (hwnd, NULL, FALSE);

break;

return (WinDefWindowProc (hwnd, msg, mpl, mp2));

X100 DRILTq 7 -TO—2+DfF)
Fig.10 An example of custom window procedure

/¥ ANFHEHIA VDOV T 75 %/
l{!OOL SubclassCEF (HWKD hwndCEF)

if ((CefProc = WinSubclassWindow (hwndCEF, SubCefProc)) == NULL)
return (FALSE);

else
return (TRUE);

E1 B7o532060(1)
Fig.11 An example of subclass(1)

BEE 2 ELWT % - WM_BUTTONIDOWN, WM _BUTTONIDBLCLK, WM
_CHAR, WM _SETFOCUS twofe A vt —=Y %4 I =L T3, ZOF
BY 77 I3A2{ToT0w3HTHEH, F—R—Fno67 -5 %2820 a2—-F4f]
ELTHEEIWCR S, case WM _CHAR : DIEDT A TR AN E /27— 4% ANK,
HE, AZHLLUDRESRTORIRMFEERT 20EF 2y 7 LTHEY, T7
—DFER T —EREFI LTS,
btbtid, BRFY PEEENERYY AV FEDY > 70 2L 228555
BED. 25, RV AN PO Y IV EREIC L THEEESBML, 7oty 4
FEERLTEHMEL 7087 MCRBT 2 Lo FEbRAL .
BB OBEECEEN =2 7 VDR TR ESEETE 2L L &, —MNiEL
LTy a—tb7ur 70620 THRERE{TIH, PMR—-AD 70/ 7 Lk, —D
DEBOBEEL AR 1 DIRBINCETL 2N s Bl BH 510, £



54 (462)

/¥ YTIS5A-7uay—Ty 3/
MERESULT EXPENTRY SubCefProc (HWND hwnd,USHORT msg, MPARAM mpl, MPARAM mp2)

?nitch (msg)

case WH_BUTTON1DOWN:
if (WinQueryWindowUShort (hwnd, QWS_ID) != citem_)

EntryCopy (ENTRY_GET, WinWindowFromlD (hwndClient, citem_),
) crrstep_[citem_]->item->strp);
WinSendMsg (hwndClient_, UWMX_MOVEFOCUS,
HP;ROHSHORT( WinQueryWindowUShort (hwnd, QWS_ID) - citem_),
0L);
break;
case WH_BUTTON1DBLCLK:
if (LBCreate ())
WinPostMsg (hwnd, UWMX_COMPLETE, OL, OL);
break;
case WM_CHAR:
if ((SHORT1FROMMP (mpl) & KC_VIRTUALKEY))
break;
if (V(SHORT1FROMMP (mpl) & KC_CHAR))
break;
if (CharTypeCheck (SHORTIFROMMP (mp2)) == FALSE)

WinAlarm (HWND_DESKTOP, WA_ERROR);
return (TRUE):

break;
case WM_SETFOCUS:

HWND hwndLB;
if (hwndLB = QueryLB ())
if (SHORTIFROMMP (mp2))

WinPostMsg (hwndLB, WM_BUTTON1DOWN, OL, OL);
break;

return (#CefProc) (hwnd, msg, mpl, mp2);

12 $775xX0F1(2)
Fig.12 An example of subclass(2)
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Terminal System on Graphic Environment
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Abstract With workstation hardware getting higher and greater in its functionality and performance,

software products for workstations, which provide graphic user interfaces (GUI), are being lined up.

GUI is required for terminal systems as well for the main purpose of making possible the integration of

data both on the workstation and on the host system.

This paper describes the general functions and design targets of the information service system, a

terminal software product for the Unisys 1100 Series, which operates under the MS OS/2 Presentation
Manager (PM).
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Abstract With the volume of information radically increasing and with applications surgingly diversify-
ing these days, the structure of computer systems has been shifting to distributed data processing based
on more than one host computer linked for higher efficiency. Meanwhile, the wide acceptance of high
-performance workstations with excellent cost-efficiency and incidental technological development for
small-to medium-size networking including a local area network have jointly made it possible to build
a distributed data processing system providing high flexibility and expandability.

The background like this gave a rise to the new demand that the Distributed Data Administration
(DDA), a systems infrastructure software product, which was already used for the horizontal distribu-
tion of general-purpose computers, be enhanced so it also could support workstations. To meet this
vertical expansion requirement, the author’s team’s implementation effort has been made for selected
Unix- and MS OS/2-based machines in line with the industry trends toward interconnect systems.

This paper is focused on basic concepts, some points worthy of attention and existing problems in
connection with the creation of the environment for integrated data exchanging throughout different
platforms. Also an additional mention is of the integrated environment required for information

networks that will be a mainstréam of future computer applications.
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A Support System Supporting Easy Data Entry by the Workstation
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Abstract This paper reports on the easy data input support system named ‘Local Help,” which operates
on the CDOS-based DS 7E workstation. The Local Help software product provides two major functions
as follows:

1) One is for code input support which serves to enter the code of selected data by the scroll key and
the return key after the names of input data corresponding to the position of a cursor in the input
field are automatically displayed, through window-opening, by depressing the pop-up key.

2) The other is for Kanji input support which serves to actuate an automatic Kana-Kanji conversion
when there is a key input during the time the cursor stays in the field requiring Kanji input, and to
turn off the conversion mode when the cursor goes out of the field.

The Local Help system, produced as UTS’s own code, is also so created as to provide support for

UTS’s inherent capabilities. This support system has enabled end users to enter codes with no codebook

referred to, and enter Kanji data without making operators too conscious of Kanji data input.
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Abstract The “customized module” which serves as the maintenance tool for the FINESSE-] financial
solution package is typically indicative of the fact that the package is highly flexible to changes in the
financial systems environment. The high flexibility provided by the module has only become possible
as a result of the new adoption of the procedures to break up the attributes of each transaction and then
to rebuild them into customized files; that is, by isolating non-normal types of transactions from the
program logic. Yet, the relational structure for such files admits only downward access, resulting in
some damaged convenience and visibility in workstation operation for transactions.

The author understands that it requires software approaches to get rid of such a shortcoming, but, as
stated in this paper, he has tried to give a solution through the use of data sheets for the customized

module as a challenge to make the existing software package easier to use from an end-user standpoint.
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The Development of the S8400 Series Engineering Workstation
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TERE EWS ®2FF L 72,

AT, SEIFEFR L EWS ©, BHERL2 R T 200N —F Y2 7HTOLRS &
VERAICDVLTHRRS,

Abstract The recent upsurge of user needs has driven the industry’s more active approaches to open
systems into the mainstream in the computer market. As one of the solutions, user demand has intensely
focused on the necessity for an international standard Unix-based, higher-performance engineering
workstation (EWS).

In response to such trends, a joint development team formed together by both Unisys Corporation in
the U.S. A. and Nihon Unisys, Ltd. has succeeded in developing a high-performance engineering
workstation with state-of-the-art technology fully incorporated for the Japanese market through the
use of Motorola’s M88000 Family RISC processor.

This paper describes the hardware features newly devised and some special considerations adopted so

the new EWS can provide the required levels of high performance.
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[VMEA > #7z—2K—F

~cpu/mema—¥

7oy FAbL=Y
Frf A=Y

WTPAPL—Y- SCSI#—3:%2—%

TrART—Y DT FL] T Ky T A
(BE/ ey 2a—n)

B2 nN—Foz7EHE
Fig.2 Group assembly drawing

e Lz, &5, RTN/ARMESEEERLT, T4 AR, B 77 v + 28
BIAZLTCHBRY —LVEHERATAZERAWBTF A A2ERBCERTE 215
L7z,

CPU/MEM K —FiZ, IOP #— FOBtic{ziE L, #DBICiz VME#LERA 0y | %
FERTIBECLBEERL VMEA Y 7 2 —AR—FEeBES €,

VMEA % 7xz—AR—FiE, EVRAAUNIX ¥ e LTOHARELER
L, A7y avikunt L,

VME 4 ¥ 7 = —AR—FDAEBIZIZ, 4y 53D VME A—Foffiicx 5>
V7 REERL:, 2OV 704 Ay FEHIZIZ, VMEDY 7V X0y RO AR—
ARLBLTEIR-FPBFERTEIPEPAR—-ABERL I, TOAR—RR,
VME SZAZHERF+ERAv b (¥ av) CEFT IR, udy sty s r—
Y ETHRBREAR-AZFHALIZ D TH S, HEAY b4 Xk, AAKER
Fegdizd, 22— R—F*%4 XD 9IUX400mm 2BHAL, £, 22X 750DE
Y7¥%4 x> bz, P1, P2 % IEEE P1014/D1.2 (VMEBUS Rev.C. 1) 2582
e300 HRENTVAEES XY a v R—-FOFBELTREL L. P3DOY
YT7HA4 AR, B 0FBER RO TS v E L.

BRIZ, ERORTHCRELERA NIV AR2EZIEREY, EROYENEE
MERELL, COBRE, ERRBTERT 2 T TOERTRWHE S 3 SCSI
FNRAABIUVME 7y a v R— FRALBERBRER2ED) 2HHET 200 THY,

* a2—aX—F (Euroboard) it ANSI/IEEE std 1101-1987 D#RIZTH 3.
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ZOBEWMAERIZ+5V/I50A, +12V/16 A, —12V/3.6 A, —5.2V/I0A DB E %
2 T3, 362, ANZHREREL LR, HRESHMTOER2ERLT, AC100V
~240V OBEOBES AR CEGIC A N—TE 5 X > CHEHL, OLEENH
BAAL Y F Y 7BROBNELRIREBD S Z LItk VRKA 1440 VA el 2 7z,
EANOWIMLECREL Tk, ERTEHIACEROME2TbesARLL, %
DDD7 72 2BEETELEDIE, OS2I —-Fr—Y EOBE» Yy
TYBILTT 7 OREREHHLEZROFHREEZELEIR T4 L L.
AIRDERF Y ERy ML, VMEHEAT Y PBLIURA PL—Y 7 0f R
F—YORBAELTA Y a vy OHRFr XY P EBELL, ZOFrERY b
X, VME#RA Oy FELTTATY b, APV—VeFNL A H =L LT2Y7
—VRFOBELL, ERF vy ERY PR EL TR, "IN FTRAUE (L
NA PTIRBERBE)ETDOSCSI F A4 AMHTE S, 72, 2207 —Li
ENTNMII L SCSINARERET L5 TFYFA4 LIz, REFYyE2 v MO
VMEA 7y a>vAoy M, EEXF+ERXAY PO VMENR L EHETEZL10LY
FERTE2HEELL, BRI I2BAREEAF v 2y OV A4 F AL EID AL,
EDONRAINVETRF Y ERY POV A PRV CHBTa#EL L, Zhicky,
BRI+ 2y b 2EERF L2y MOLBICBERBE T2 L CH+ v ERy b
—fbEH-7, MF+ERy MEO VME SAQEE:IZ, uPy sy 2 FL—y
EFyF U SI3¥BILTEELE, &, BBFr Ry MREEFYERY ML
AEE (A—&f) OFFEEFKS, VMEHEATY FEZDODRA ML —YeF /(X
TV BENEMITIL L.
3.2 P—FTIF~
B BHEEREBET 2720, UMTRRT L%, 1) #ESoy 2, 8LU2)
NAEEDSRBT—FTF 7 F v 2&EHH LT
1) #ee7oy 2 (K3)
® CPU/MEM R—Fix, BK 128 XA H /84 b 2 CHRBATREREARAE Y E L,
MC 88100 CPU, MC 88200 CMMU (Cache Memory Management Unit) #%
FE# L 72 CPU/Cache #i# & USSR ATRE R IR A £ U #R0s SR
@ I0PX—-VFik, /Oavro—-LVEAY oy YL TEbu—S4#
MC 68020*MPU (Micro Processor Unit) 2L, IOP #—F ELOKRFE A >
$ 7 z—ARarbu—37 &2EiHE
® VMEA Y%7 xz—AR—FiZ, IM/YAE VME /YR ED/8X 70 baLm
7t
2) NAEE (K49)
® CPU t CMMU i3, ® bu—SHs428L TWw3 P YR %A
®@ CMMU & x®YHRiz, CMMU 2832t L Tva 2 M /SR 24 LT EEE
® CPU/MEM £—F, IOPR—FBLIUVVME 4 > ¥ 7 = — A F— FRIDE
Feix, IM SR EBAFE
@ I0P O —FWEBIZ, U/NR, DR, F/NRD STEED /YA 2R
* MC68020 i32£E MOTOROLA # 0 @@ T5 3,
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(BAkT74) [omsmtm— - 1 ™™ hrs s
7:7_15]_034“13:,_ LI T IREATAT i
BESAGE D Tl SCSIA Ty g
7 i Cmmocpme 3
340MB
T4 IAET 4R [t
F347
[ et _I_-___‘
I =<7 : IIRI—FN
| #7°4T7SCSI re———tp SCS1a%77
i 73> J
S -
Lr-j‘ > DSCSI?—EH\—?
nyv7~777»—>4]
IOP ®—F 156> 4A—HXvbatz (1)
I L) TI2A T 2(6)
> 258 L )TAIRTF(2)
2B seZvnaRz (1)
I
A4 A 2 ER(EEK128MB) CPU/MEM&—F
FART 1 Jed 2 Jod 3 Jd 1 2
" —_— [— f— [— — av}bo—7
Mo —— — - e —— e — e — = —m—————- 5 | CPU/Cache®h
| sk £ 1) AR (AL A256MB) ARV R—F 1 | 25MHz, 64KB
[N nliutah | r=Z=1 r== A | i | Fo====- Q
Il B el e RN |
I a SO B o B i i A o AU
: '| | 33MHz, 64KB |
¥ b e e e e e e e J L _ d
[ VME | VMESRKVMER—K) | vME |
1425 72-2 la— > AT7iar |
1 K—F | t K—F |
S - e e oo J

AR/ 152D
TYa—)

r===r-/ar-m
| ISPy SRR I I |

VMES—3 2—%

Uy 2 h—kr—y
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X3 #eETovIsRA
Fig.3 Functional block diagram

® wyyrsnNyryFv—vETid, CPUMEM #—F, IOP #— FB L
VMEA v 7 2—AR—-F2EHETEIMNNA, IOPR—-FhoHhxns
SCSINNA, VME 4 > % 7 = — A28k 32 VME YA 0D 3FEHD YA 2
p=3
3.3 CPU/MEM
A2 Y —X T, BiROEY CPU 3 X UFCMMU i€ + u—F #&ion MC 88100,
MC 88200 =R L, Th o DFRFOBKE - HEERFIEHT I L 2T —< L L1,
3.3.1 HENER
CPU/MEM K — P, RO=Z2ZHEL BT S5K->TwD (F5).
® »x=®Yariro—37 (GPMC: General Purpose Memory Controller) %4
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R AR LR R e R L L R L L bl A S Skt il l.
{ CPU/MEM#&—F : VMEA > # 72— AX—F :
: : VME
: : {2973-% :
: : K—F :
: GPMC/ S B ;
P VAT A : :
' A% '
CTTTTTT  euracness : : :
; : : IOP#H—F ,
: : TEh ey : 5
: (< x0HfE) :
: S I vty : MC68020 |
' F— FPIA F—g |MsIR kv aFa-F : Uriz EEPRA%};A '
: —t Slo—n : - SR .
: CMMU : f]_/_}i_’__ : %sggg :
: : : 8 :
1] cpu : AF—F R ' Am7990 |
: 2V OZ I : : :
H Pz i‘;l]‘ , : '
H - > 77 ar 1 5 ' ¢ NCR \
: CMMU : Mo i IM <2 Am29C983 53CT00 | ¢
H H 7 H MBE SIOP '
' . VRS : !
R ittt 3 o XCa0iz | |
: EEAEYR=F ¢ 109574 | ¢
: H avbe-7 | i
: GPMC/
: SRT L :
) A )

X 4 /SREE
Fig.4 BUS architecture

L A€ K—F

CPU/MEM#E—F

5 CPU/MEM £—F
Fig.5 CPU/MEM board
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T, EEAEYVESS 4 ALy + DRAM #5855 [ 5K 128 X484 ) 2%
BELIR—ZAE—F

® CPUBXUCMMU %%£#L 7z CPU/Cache £ ¥ 2—)1

@ RAEVEY2—VEHBTILOOLHEATYR—F FEEXAEVHFLE

bETHK 256 A4 /34 b & THIRTEE)

LERD 3HEL -  EDIAGIZ, v F CPUADKIE, Fv vy 2DFEDE
B, X2V OHEBEBBRRHCITRISEICTEILTHS, Tho2ERHT D,
~R—ZR—F, CPU/Cache €% 2 —, HHBEAEY F—FOHE R - FEE 240 ¥ VD
AATIEMULTC2ER/BREROMETERT2AR% LD, ARCZOBEN R L
THEEICL .,

ZDFER,

® VIEHAR— R EFER,

® R—FoxHd2WILBENTOHR,

@ NABELTEILTOBRNILBRF Lo FLLs2BEHNLZ 2L,
FIRIIL7, chsizk, S8400 ¥ ) — X 2K, EXHNCEBECEALY Y
V=X T 5ZLMBABELED, CPCUDILV—F7 v 764y Mb, Zuyrr—
FD7v7) BESHIBRTBVTHRRIHGTE 2 HE L L.

3.3.2 CPU

MC 88100 CPU D E 2R % FK 2 1R T, %7, CPUNREO7uy 7EV %6

7.

£ 2 MCS8100 DI
Table2 MC 88100 Major features
(B b o—J AT, [MC88100 Technical Summary
Ry FEZHARISC M 20 ot y¥), FEB 90 »5)

CBE, RE, EYMTA—AF, FEBLIVALNTRED 120y 2 ¥ A 2 AT
SIEORNBLIUEOF—F 547
« & DR AT
— 4 ROFTLXITEHE A 754>
—VPRF e RATR=F s "= R ¥ 2712k 2 EFRLUE
cHBBREV VA BIURMGFI-FEFL
cRBEORAVYRAS
BRI S X U5 HEE IEEE 754 Z8VINEGEESE (B2 0w 294 202 ki 1 BYE)
c T BIURTRAOHN LAY K—}
—0EYPOF=FT7FLANR (32 MEIRT KL AR
—30EY POHRTFL AR 2y MERT FLAER)
—32Ey bOEHINR (2 FEIERGSR)
~R2EYMDF—FINR (B2Ey FT—F)
cNAL T ACE NI - FEIMEB XU R N 7EIE
(33MHz TE& 133M /34 +/#)
« FID A AL RO R/ N O BEE D A &L
cFrxvhE—FICEE 7 -0 MEH (TREE
cEREEN—F Y 7{LENBE (JE~4 20a—F)
A MEFREY LU F 4T iz) LIy T4 T Y DT s RN
* A€ 2721k MC 88200 CMMU AQEEA > F 7 2 — R
c BREEETET LV
cRHMEE L=y N X VIR ARER T —F T 2 F v
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EEI AR =} MC88100
i35 ik NG A7 RE AT
I
V—Z 1232
VY $ AV 3
%) R
F—=Fa=yt o —
% VURIT AN
7"?4{—;\ St wE 7T
= 147
]
N X
o QI\ 77 @ D ‘?I\
™~ N PrsA Pz i N
N 2 R
| AVA \/ I \/
B R8I P< 2 i
=% AE) % %)
MC882i
Xpwia | BEa=vL 00 NG
M< 2§l N |

| S |
v

6 CPU/CMMU 7ovZH
(BZ&® b o— S 8kEEE, [MC 88100 Technical Summary
Rty MESHARISC w4 7 uXovyy] FEB 90 2 5)
Fig.6 Block diagram of CPU/CMMU

ZOCPU I, BRELENT-HNEHODNL T4 &), 7a—F 4 R A, VMR
BEERAIFEALOEENICPU 2 uy 2 TEITAETH 3 Z L BRRKORHTDH
%3, CPURZORECFK>Mfz=v b, BREH2=v , 7—¥2=v }, EH
IR 2=y OBy b DA T4 VTHERAEITAEL, 2=y LA
D=y bTRSA 774 YBOT -5 ORE, FEHHLS L UHa0 7 v -k
— R z2T7EHEOVIRY « T4 N/ = HIZE > THBNIZTONS,

L Lsotifgzmy VAERDNS 7T 4 > OFER, FEGEOFETEY 7 b
Tz 7HBRIE DN, P74 UMb Eh, ZOZ L SEMEEHEOET 28
{Z iz 3, CPUDHTL Y bR, ifrz=v VRO 774 O
LB & 7z D DBEEE A4 (Delayed Branch: br. n, jmp. n, jsr. n, bb 0. n, bbl.
n, bend. n, bsr. n) BHBINTED, SERILSOHSEFERTIILICLDS
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B % RT3 DEPITHED S THRGETOERDGHE2ETTE S,

DED, INLEDHENNL T4 VDRITAT - B RBOBRA T -V
DEFIRESMLEND Z LR, ROZ7uy 7 TRITENS, $i, ZOBOGSH
729 FRATF—YD7 FVARFEITATF—Y EORFEHFICLVRESNSE 120D, K
DWE7 v F CRAFROGEB 7 v FE3NB LR b, Y)Y —XTik, 2
VRAFIZEDERENB FIEHEDIE LA LBBESEGS LB LD, w8
47 DREFCIREZ 5T 2T, CPURID/ N1 774 »OIEFFIHOEL 2R
ERWESEELL.

3 CMMU

MC 88200 CMMU i&, RISC /8—F 2 V¥ A F A E4EET 2BIZANHAER D AEY
EHIZy b eF vy ya XE)OABEELZELERF-LSITHS, FrvvaX
EVEIF LRUBBRT VTV XA DGIHE NI/ =Y 24 beRT—hT7 7R
AMRER 16 FUNA DA VA 2w bTYYIAT 4 7WEF v 2 THREN
3, AEVEHE2=y MIBRAN—F V27XV EHENER—U7 PV ALHF
vy v ¥ 2 (PATC), BEUY 7 b2 7 iV EEINZ 70y 7 7 VA »
v ¥ 2 (BATC) 2> Tw3, 20 CMMU O E4uigsr % 3Ry, 20 CMMU

=3 MC88200 MiF
Table3 MC 88200 Major features
(B4 b o—7 MRS, TMC 88200 Technical Summary
l6FangbeFrovva/Ax)EH2=y }(CMMU),, FEB’90»5)

MMU 88 :
cENETNL G FORET FLURABREN 2 (2 —H/X =834 %)
s HIMKREHEENS PATCEY 7 by 2712 a2 BATC
s Z—HWT I XRE RN YT 7 L RTHT 5 T EAARTE
cR—YVBET - VHNREBESNLERAEA VS S L EREAT T S
s ARV ar—varORBETFTANT 57007 0 — 7k

Fryvalf:
16K /SA by 472429 e TYYILAFATHRBX vy a
WHEXr v A D/ =Tz AP RF—=F e T IR
(7RLAEHRF v o vanD7 7R EWTLTITORE)
cF v arVMVOFDYTRAC Ny 2ARERIA FAL—ARIZE OTbI
5,
cBEryvavy FAHOLRUBHR7ZLTY XA

“NFFary B
XYy VAtiDF Yo V2 L OMBEUFr vV a b ALV AEY EOBIDIE—L Y Y
BNRARZ—FFobarickhiEsns,
CFrvVaDTITy v LFIHLRY 7 v 27k o GRIRIIS, £hen—Fo 70k
> THEM BN 3,
CTVT, S AV, R=CBIV Ty IHUDOF vy a Bk TS S
cFryVaIL bPAN—, FrovaaC—tyv QLTI VT, ESAVE, N
-, 7oy 7B CRINAIRE
BB INF SOy FREMED 7 HDE T+ (AEY EF v vy al)
cF=F X v v yakt ATCRIERO oLy H 1310 P4 AIZEYD, 75 vy anfif

Zax—=Wbe bL—=F b e 7Y - arFKiB:
cFxyhTE—FIZEB 72— MRE (TEEED
e RYFLITE D AEY NADRE
Xy YadAY e F4—TINT S
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¥, CPU WHEEFES S W RAHREE 1CPU H7:0 8 TD CMMU »3#255w] 68
ThHd, R LEYY XTI 4HEOERE L.

ZRE D 5 Bi-FFic CMMU 28H T3 2 L ORKROBWNIZ, CPURSD /) — 7 =
A PDREYV 77 ABLIUEAERIADT 7L AFEERRWOT LR LD AEYN
ADBERRRT v 7 TH%. RISC/N—=F ¥ VY AT ADHEE, 7T R VAERT —T N
DBERZEDAEY AN U7 ¥ 3 DK E, RISCHS TORSEOBMIZ
LBEMN Iy a v OWARTFRENS, £2T, PATC, BATC O#fE2 R K
BICFIAT2 L REDEAEY EOT7 FVAERT — 7 VOSRE2R/INRICIZ 2
ZrEL, 35K CPUNSAEYVADTIA VDI F o7 vaviERmeL, A€
T77RAXZEBCPUD YV A buAiil /2D, BIffE—FELTatt—,y
Z7E—FEFBLE, ZhitkD, AEVANTAL MENBERET—FIE, WoltAF
Yy Y aHEIZI A PEANBRITAEIANDT A M fTbhizwlehs, 54+
BOAEY MUY Iy ariBP3wrIL08TE, 351, 54 VO CPUD Y
=24 P I NVERBEIBR T2 8 TE2, LeL, ZORETCERF vy a
WDT—F LEAEY EOTF =2 LOMTARBENEL B E» s, IHEBSD
2y, WARRX =70 baNVZEoTF—FDakt—1v ¥ (coherency : —E M)
BHERE L7, 2O7abanid, ARUNAEDTa—sv e b UV IYavEN
— R 27 CHIRERL, A UNRALZHEET LMD/ vA+X¥5 (IOP £—F,
VME A4 % 7 2 —AKR—F, vvF CPU OEESDOMD CPU) ) SREEEHE LU T
LAEYNDT 7 AMBThbhi: &, ZOT7 7RO LEXAEY LT —2%
EF¥Frovaf—SFTEHFTAILICED, F=Datb—vryniiiahns, —
H, ZOCMMU B AEYNAELTMNNAZFALTED, MNXADINATAS &
LTORESEDbER>TW3,

3.3.4 AXEDIOXIO-—F

AEYarbo—7i3, R, TEHE, 72 OEENE (et BIUEREER
(BAR—R) 2T —<ICR4WEH L HEEE T —+ 7 v 4 (GPMC) 2 TEHE L7,

%4 GPMC OHEERE

Table4 Functional description of GPMC
s YYINT—F (32bit) Y—F/F4 L
L ETA L
s 7uvw 2 Y—F/34 b
s TVvevarfrnarirua—i
s 2z A4 Y Savyba—n
* 1MB 8 XU 4 MB SIMM D2
*ECCFuszvary: <=AFEy bI7—0DRHE

YUy b7 —0IE

CYVINEY R, IVFEY FPIIT—DIF—uX Y IHEE

GPMC OBRFIZEEL TiX, RISC 7ut vy H B B3 AEY b UH I v a v
RKEZEBAEYNAR Y 7 DBEDLS
@ wﬁ@CMMUDﬁ&bivMNZDﬁON—ZbW—W?%bﬁ%%ﬁ
ATEszk,
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® GPMCo7uy2zV—¥/74 bEE M NADHEEECEDLES L L,

® GPMC-A®VYRZ27xA4 Y7 VTHRETBZE,
DEBRZIDVFrvyaboD 0¥ 2yaryOEPERY, =2V —F/74 b
R ZHIT 2 Z L THRADEET v 727, AEVZDOWVTE, 1 AT EY b H
204 AFEY PSIMM O ELLTHHEATES X3 XT 5729, SIMM O/
EYIDEyY M 252 ETHYA 7O SIMM 2 —F v = 7T & - TEAI
Ly, 7TRVASA VE2HBMCEETAIETY 7 V7R RSS2 4L
SIMM OEENTEAHRETE LIz, TOTERATYDHERIFIZ, LAFEY /A X
HEw b SIMM OEFEERTEEE Lz, (BE [ #HEAEY R—F LOHIEDEIE
B L FH LI S BRETORFEIZT> Tain)

%7, ECCEREEZMEAALIET, N"—FUxT7RE2ARYTF—=F LDV VTN
Ey b7 —DHEEIEB LUV FEY bR EAIREE L, SRS
—ROu ¥y SHEERIE LI ETT - OEEES X MRTFHELE O,

ZORER, EROWEEE 1EDY — 7V 4 KEBKRL 2 Z & TRIBIZEA -1k
B ENTET,

3.3.5 /8 R 1B &

CPU/MEM R — FRD NN ZEE T2V TIEK 4 12RT.

CPU ¥ CMMUiZ, Ebu—#H I VREEINTWE P YAEFAL, ZOX
Ak, B—0 CPU L E# 0 CMMU (#5732 72D DERNNATH S, /YRS
b a4 754 MEB L UREEBTTORTE Y, CPU RN L 4N, PR 17D
V7Y A2 NVTEETES (33MHz THRK 133 X4 /N4 M/B) 812K > T3,

CMMU & £ &Y iz, CMMU 2348k 3 2 M XA 28R L7, ZONRIEZw Vv F-
IRARRY[RNVF ¢« WAAV—T « T4 ARBEARER 7 FV A/ T — S RFE O
AR 32 Yy bXATHD, NAOFOBEEE LTH—Y—F/F4 +, N—=A}Y
—R/F4 b, TEGY A 7 VHEE, ABx v vy SORIL/FFE, WAL T -
FEOBHEERFF> TV 3,

CPU/MEM K—FE: IOP R—F, VME A > ¥ 7 2z —AR—FE2EHET 5 /YA
DWTIE, IMYA2BEFE L7z,

ZOIMNRRADTHA & LTI,

® MRAOFOEERRRRCFAT3 L,
@ NAREREINDLTFNA AQNAGHERORBEFRRTS L,
® IOP R—FEDRAVF FNNR e T2 AF 2 ¥ ¥ IiIZXT 3 EIEHIER 2 @6HR
t¥szk,
@ VMEA Y%7 x—AR—FEORGHEROBRLET S L,
PS5 MNRT A 27732y b OHFRFFERBNADOEEE LT,

51, IMANABYRBEEMET 20 Yy 78y 7 Fv— v OEERIZ, &BILEIN

KEXVIRFHENB 70y 27 v—bOEFLTHHAMETE 2MHEE L,
3.4 1I0P

AHITIE, IOP K — FOBHE « MR, ThORERT DDA ESL L URGEH

roERECOVTHRRS,
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3.4.

1 H8EE - MEREMEHR
IOP R—FRHEHETEIOHDA VY 7 c—ADHREIZOWTE S5 IR,

RE A9 7z—RtiE

Table5 IO Interface specifications

VE/BRNA V8 T 2 — ARk % g
RS 232 C ASYNC D-SUB 9E> ¥4 Feaxz¥y 6H#—F 19.2%oty F/B
RS232CSYNC/ASYNC  D-SUB25EY +#AF« a2 24—} 3B.4F¥0by /B
ETHERNET(IEEE802.3) ASAKS9F+y4Fearss 1#H#—} 10 AFEy M/
CENTRONICS D-SUB25EY ¢« ¥4 7« a2y  1H—} 300 ¥ aNA b/
SCSI Y—NEBOEY e FL T aRsF 1E—} 4 284 b/
3.4.2 48 154

3.4.

CPURISC 7ut v ¥) AR 22T 2570, IONEERO Futy L LT,
E bu—748O MC 68020 DA L £ IO LAEHD LSI L 2 AaEb¥ 5N —F
VTR E Uiz, 272, IOP IR a 13 10 OB AR BIR L T2 NN A %
BEHEIC T2 2 L Lt (F4). UT, TEHERGEBEELL 2R s iEi
DWLTBRG,

3 WP/ X

VAT LABEDNT Y AB LU0 OF — S EEAEOEES 2 FER T 3 7:% IOP A
DORE A ZREEREE L L, USSR, DNR, F XX 2BF L. 27 CPU/MEM #
—FEEFEENDIMARLHMOIEHED NN 2 EHET 27201, AMD*#H0
MBE (RVFFNNR L7 AF 2P %) 2B L. 2O MBEF 3 BB 4 #—
TOINeT AR Y e R4 v FOBEEERL, 1 - b7z Iy FOXHH
TovFIATIOR—PEER- M E2BETI 702K, ¥V IALSHERIATL
5, ZOLSIBRNFINAYAT AONABEFEE2TIBCRER LSITHD, —2D
R— It 2SEROR—- M TF - 2 BREC L LA ZOTF -y 2 ERTAI LY
A[RETH B,

ZOBEEERFIAL, FHR IM YR LHFERARDO 2 DDA DEEER DT v
FHETRREEZ 22k, IMANADERMEOALEEN 72, A ) —XT
3, 7—FNAE, 7TRVANAE, FEEEORY) a—s0s, 20 MBE % 818
IOP R —F LicE#iL, MBS 2ERL 1.,

1) UIsvReeens ZDONADEBE#BRMIZ, MC68020MPU, SRAM (256 * a,¢4

r), EEPROM (256 ¥u,v4 k), ¥4 a2 #**0 Z8536CI0OX2, Z8530SCC X
4, AMD D Am 7990 LANCE/Am7992SIA***, MK48T02TOD-Chip****, A
— YAV b e AT =¥ ar e TRVAEZEML PROM 5% 3%,

T hu—5#0 MC680204% 10 AU BRAOER a4 LTHERT
226, UNRIZIOP A — F oI LB MITICH D, NRITiR

* AMD i3KE Advanced Micro Device HDBZM#ETH Y, MBE REHOMETH 2.
* Ao, REZILOGHOBTEWZTH D, Z8536C10, 28530SCC RAIHOMIETH 2,
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