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The Development of the AGS5000 Graphics Display System
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Abstract The AGS4100 Graphics Display System has been available for users from Nihon Unisys, Ltd.
since 1978 for free form surface designing in three-dimensional wire frame CAD/CAM applications.
However, there were strong demands for Nihon Unisys to provide a functionally enhanced and higher-
performance graphics system. The AGS5000 Graphics Display System got under way for development
in late 1986 as the AGS4100 follow-on product, and it was completed in August, 1989, taking merely two
years and a half.

The development goal was set on “a graphics system which provides excellency in displayability and
responsiveness in reaction to desigr{ers’ sensitivity”. Studies led to our decision on joint development
efforts together with: '

1) Sony Corporation for a graphics display

2) Seiko Instrument & Electronics, Ltd. for graphics control

3) Mitsubishi Electric Corporation for graphics processing

The shared development work fell on Nihon Unisys for the definition of requirements specifications,
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product evaluation and systems construction, and on the individual partner companies for development
of the equipment they are responsible for respectively.

The defined specifications accompanied great efforts to find out satisfying solutions to technological
difficulties. The AGS5000 Graphics Display System built on new technologies boast the following
superior features:

1) Non-distortion display screen through adoption of a large, high-precision and super-flat CRT.

2) Displaying of smoother curves than the random-scan type through adoption of the new high-

speed, high-quality anti-aliasing method.

3) Displaving of over 100,000 vectors with no flickers and a smooth interactive operation for the
display of up to 20,000 vectors through adoption of a raster-scan CRT and a high-speed graphics
engine.

4) New parallel interface between the graphics processor and the graphics controller for high-speed
screen displaying/smooth curve generation/modification.

5) Customized easy graphics operation through the use of the UDF (user definable function) capa-

bility.
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—FHIFARY s AFx v VARTIE, TAATVAVAMCEBEINLEET—F20no
TeAZ7v—2anNy 77 EREBHEAL, CRTORAF ¥V~ bEEbYE, 7V—0b¥v 7
7 EDE % CRT EHET 3, ZOARCEL2E»T0CR, EEESN-V A M E

DF—=FRFTRT7Vv =52y 7 7IZREALTCRT LOE2YIV#R 2720, 7Y

YA RFEELRLY, HETIEROMMCE D EOBSH, BOLTELZBRA
BhH5, c ‘
FARY e AF v yARERA L AGS5000 TiZ, HOLITBRU 2B 2EHT S

DI IZRERR b 20 il /sec BEDEHEERNLE LML, BHEFRE2TI2HD

HEEL LTRT 4 AS VA YA P EREBSNIEEORER, ST bR HE
T57:0D4X4= MY v 7 AEHEHRES, R bVIERET V—24Ny 7 7 FCERT
2:0DR7 bV €7 NVEREINEELBERLL B,

FROGEE L RTRERDEMD, 757 4 v 74IHEBON—FY =7 OREHC
BARBER RO D, BRICETS AGS5000 DERFA T — 7 G2 E 0, -0
REOTMET VEIFD, BROGEN L HTERCET 28 4%, Z0EFALTI
MM 20 7V —ARTEFBTES Z L 2k Lk,

3 FHEETIDORE

FLAFVAY R P EREEENS T — 7 #5EI13 AGS5000 Tix, O+ XF+~—
%% 5 E T 564 PRIMITIVE, @ PRIMITIVE »%£& L TBARBLLTE L
®» 3 ELEMENT, @ ELEMENT % % ¥ € FVOE S S & v T4 5 SEG-
MENT, @ FVOR2F2ED 3 VIEW, ORXDOBEHZOMEMBHREED 2
PATH @ 5 5@d ok &, PRIMITIVE 2 SXOBRIIBEME (R 1) 2R
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%1 FIBENRERLEN
Table 1 Attribute of control block in structured display data

o C
B % - —
g | st | e 1 | 3 2 | e | e | e | 772 | Bl w7070
VIEW olo|lo|[o|olololo] o o o
PATH oclolo|olo|olo
SEGMENT O O O O
ELEMENT (@] O O O @) O @)

L, #1560 ON/OFF &8, PATH IC XV EHSNAEE~ M) v 7 ADEE &
DHESNZEOMES L VEOBENEE 5.
BlELT, 4AXDFEN P CEESNEEBEZEESSDD, BHIZEIK 7—4L,

- MR RBLEHOY A ROV 7 M (E2) 2RI LEERT - IHEERE 3 IR,

M3DRFEF—FHETRR, RV LEZS B 4 A0 PATH(P21~P24)
REZZLIEY, 1EKOAEBHINL AN MR VIEW O ETR 4EZRTHOME
wEEashb, %7254, S5, 56, ST L7 —ADBENEFICEESATWS Z LT,
T—bLBIVY AOEEBES EMOEN X CHEERTD I L ETRT.

IOBEREZT—Ah, BEIUVRADEET 4 AFVA LZFERL, T—L208ED
Ul 2175 3854, AIEJEMIX V2/OFF, S2/0OFF, E3/OFF L L, #0fhDa#iEM2
ON L33, ¥z, ¥4 Y Bk 5 ASfE% P41, P51, P61 &0 {1V, ZOE%2E
KRB M) v 7 AOfE2HEEL, PRIMITIVE KX 3HE27 Vv —AanNy 7 7 BT
BHET2ILIZEYD, FARSVA LD 7 — L8 T I EHBTE S,

DLEDOBIL D, FREEY A b OBMS & 2EERIC D 2 THEEON OER
2, BROGERETROIBELBRELD ZLSHEFETES,

AGS5000 DEROGEETHEE T NVOREBRXE > T, BFEOT AV r—vay &
RAT U TR, ZOEREEEEUTO®EY L L.

EEIZDOW TR, SRTEK, XFEH, ~—% 2H#ET 2 =8@H0 PRIMITIVE %

2 Uzt
Fig.2 Lift
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D

Vi BEKX V2: ERERX

L VIEW
: SEGMENT

. PATH

®@<l[

: ELEMENT

PR : PRIMITIVE - . H :
E3 FRT—IBEGV T I =)
Fig.3 Structured display data of lift ‘

Awsdzril, 2ORELHERR2ICRTEYED.
£2DEHEDSHERY P UVEEHET S L,
1) 5,000(POLYLINE-3) X 4 (-xZ b)) =20,000(~=2 bv)
2) 40(POLYMARKER-3) X 5 (= —#) X16(x2Z b)) =3,200(R2Z V)
3) 20(TEXT-3) X10(3C5) X24(~=Z b)) =4,800(=2 FV)
L0 1), 2), 3)DOMT28,000(_7 M) ERD, ZOEREED 20 7V —LHEH
T 270013, BMSHEO L TIRENS6 AR bVOLERENISLELE S,
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R 2 HBEETNTY T+ T 0SNG

Table 2 Primitive of evaluation model
FVEF4T % # B

-| 1 ECBZi7: b 1 POLYLINE
1 POLYLINE#7: 0 5 THA

1 ECB%47: 9 1 POLYMARKER
1 POLYMARKER ¥7: » 5 MARKER
POLY MARKER-3 | | \IARKER7: D162 b o—2 40

-~ (MOVE t DRAW D)

.1 ECB%7-9 1 TEXT
1 TEXT %% 010X '
TEXT-3 1 XXFEHD24A br—2 20

(MOVE & DRAWDR])

POLYLINE-3 5,000

% 3 FHRETMEENEROEYE

Table 3 Control block of evaluation model

H %K S # ]
B ON 6 '
VIEW
A& OFF 42
PATH WHEEROND VCBIZAA P EATVLE LD 180
SECMENT AHBEONDVCBIZAA b | W{HEM ON 60
ENTVRHHD KB OFF 120
FLEMENT | FHURHEONoVCBiazp | THALON | 5060
ENTWEHO B[ {fE % OFF 800

FROGERERDS I —DDBERTHIRRT — I @EEZR4ITRT, &,
BEOBBEROFE LB LRI TR,

N7 MVEHESE L LTI MV RBERCEET 584 77 4 CEEETE A
WBRB Y, 54 P54 VERICBWTIRRZ M VAT O E i SRR 0T
B, FHiiE 7 M TORTEOMREHCRE T 2 EM%E 1/2 T2, 7774
v 7 EBEBORY N VEERNIZ56 527 PO 2ETH BRI 10 FRY F v
Brnd, 2t BH10HR7 MOEET A F54 v EVHASRBRY b
B, PUF LY TUUTETOUODILV—ANY 7 7 LIZE 7 R VEET BEEN b
LB,

MR T & B 2 72T, 797 4 v 22y ¥ 2l I AGS5000 i1, &
BRDS I 7497 « F4 AT VA CLB/T SRS,

5.3.4 A>9507 1 7THEE

ARV—F L BANE LT, XFFIAN, B/ A=2—DFER, 54 ¥V EDR
I X B EEANZHH D, ThoDANERIT 7Y r—v a YRR ESh, L
HERPRRCRMT 52 Lick D, EOBSEIMEC S, ZhoD—BOMNEE A
VI T 4 THELFATVS,

AGS5000 DA ¥ ¥ 57 5 4 TEEEOBEBR DL LT, u—hEa—HE, B
Uy 7 MERBH D, kT2, AVIT T 4 THEEDA A L <4 XL BERITITD
7z, ANFNA AL ZDOREL2BHICITX 2HMERREL TS,
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VIEW 1 VIEW 4 VIEW 5 VIEW 7

PATH %4 #1352 off

P P
RENTolaomz
Y- TE TR
SEG1
P
SEG2
P
SEG3

P
SEG 4 w8 C'SEGS) )CSEGiO) SEGI1 -e15 SEG16 45

off off
El)--250 ) ++250 «:10 ++5 ++40 «+40

PL3 PL3  PL3 PM3 PM3 TX3 TX3 off off off
(5 THX) (52—m) (10XF, 242 bu—7,
142, 10mm 162 bu—7 STRING ¥3#)

off L H 3 b3, visibility off, %0)_{’@,%1 on

4 FHBEEFNORRT—I81E
Fig.4 Structured display data for evaluation model

UTi#EhsIZ2oWTEHET 2,

1) ABFA A LEE:-AGS5000 I BWTi3, FEANBBRIZ TR CHRELS
h, FRBISRBOVENLEKEEHEVERT I L2 urss v/
32 ENERENTHLS, o

ARTINARAELTI, JIS F—R—F, 77> 2varvAX{vF, 4 v
B(X2), MNEF TV b, YatRT 4y 7 BBEAETHY, YMETF L AL
REFNAAOMNEIEL: 5, DBV n: 1 2TREEL, 2= 7SV r—va
VInODIBEIRETE, S 74y 7 HIHEENRREERTIC L ELE,

2) O—HNWEa—iBfE ST 74 v 7 EEBOATOERZRE» S0, &
RU—FDANBEIC LY, 7FYr—>ayerus s3I VIEW
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PEAERBu— AN ECa—BEERS T 7 4 v 7 HIHEBCH R L
1.

ZOEBULIZIX, HEDLUDBELRANT A ADBEL 70/ 7 210k,
ROBIER ST 7 4 v 7 GIMEBESBEITLS 2 EBBETH S,

@ ta—ot ¥/ EROEE |

e Va—®Y 2— ADEE & ATEE

Se A VR DA—E eV

c e, RPLOBE
® BEB~MN) vy ADERE

Z D#EEEIX UDF (user definable function) D—2D7 7V r—va vy LTHE
iz, COUDFRZ—F 7SV r—vav eV 7 727DV E57F
4 THEDH A b w4 XEeXBT 2 DR S NIBET, b5 LOEH
ENLTryovay - Ry ALNBFREERTSIECED, FIT7 14y
ZEIHEBESMEIC U7 S VST ABBETH S,

3) v ZAN - HEERRA=2a—ORBIET VA AF Y VEIT 4 ATV
4 TiE, BREEBRES (ARV—=FIZED T4 IRV ERRZA—VY VLD
BREND) 2HELLREAOBREE2HA RS LT VTTORS.

SAF « AF v VET 4 ALV BT, RN REEREES L,
ZOLY 7HES N2 EOBEHEEFHARS L L VAT S, Evrah
RBEF RV —F RIS BT dIT, BRBHICEEINS T4 PEMAB L%
TO—FOR LIRSS, LHHEEE SOREBEIIER S TY 3,

AGS5000 D ¥ v 7 ASIDOMEEICEE T 3 BsR{EAR & U T, RoROIGE M % R
THFMEETNVERAWTE v 78E2{To o L &, 1/10sec CLa—FRRWBTE S
ZE, $RMEBE Y JRCIEREOBEICH LA 2 —BNRRENE TV E
VAL —HEENTIETH B 2 L ntbiF s,

5.3.5 % o fth o 44 &

ZOMOERE LT, HITO & S 2EORENTRER Z L 2B L L.

1) 2—WEHMEEL 2 DB VR ML XRBRTT D, 77V r—yv
ave7us i L DEBREING, BE, -V, =8, HE, A=a—,
AyX—y, UDF 2 BT 2868, 21 o 2HMAT 284, HAEROSTH
VW3 ZENARER e R R T A I bk L,

2) RVZ7230Dy 7 LFRREBEBDRI M TTT7 497 « VAT A
DEBRYV 72530V LTTTI7 4 v 7 BEEL, FYIAY, oy
BISTRETH 528, o RABEENTY =7 C& 5 L5, LAN #BaE 22ty
BT ERERLL, ELFREEORZ MAEROHETLEL L, EEILS
ERe 7oy AT eicd ), R CRSMRE2KICHETE L Lk,

3) AMIEWNER (VT /ST R) BEREOFE S AGS4100 ¥ X 7 4D
FIR2—V iz U TEBL 2R, ‘
® @EH VDT 28lE, #Ed, BABTILERAESED VDT fEEixT 24

ARIAVICHLTEZ L,
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ARV —F ETHA 5D 2 A CRT ORI TIEEDBTLSZ &,

MEE AT 5 AR—ADBERINTVWEZ L,

AT A R, ZOFERBAEEZERL TREShTWSZ L,

757 4y 7 BREBOBRIEZ, FOKE SSBEFCBRERES L0V E
SERENTWSZL, .

SHBEL 228, THODI L ERHRICY AT ALENHANO LD &5 RBEOR
SteHEETsI L L,

SNCEERC)

6. ¥ {65
PLERRT & - EREB 2 HICEHRHLIAGS000 /57 4 97 T4 ALV ¥
R T LD ERIIRT,

1) KEBRGE -B759 b T4 AT VA HR328], BREE2,048 Py b X
2,048 v b, REHE40,000R, »OTMFEKICL ZRRETDEA 2HBIL
L7zCRT ®E=F DERBFWC LY, REFETNVERRCFRAREL L,

2) BRAT7VF VT VIHER - EREEREERELIFHTVF o YT Y
Y7 ARERAL, LSIbT3 2Ltk VIEEE2EL T IR AL—XR
HROBRETEEE L, RO LD REGHER LT LN TE,

D FAF+AF¥yYECRT OFAMBAGELED, FVF A AFr VBT 4 R
FVA OO [RTEBRDEINCEZ 7YV v A ] DREERSTIENTET,

@ va—bR7MVEOERERCUBBIEEREETY, XD RALA-XR
HRDFRATREE R o Tz,

@ FUFLAFYUHET4ASVALHETIE, RRROVr—TEEIR
JANERERELZB VRNV TCERTE .,

@ FEHEERRICLZEFROBAISAEL o,

3) BHIST 497 e 2PV ll0 ARZ VWU EDNBEE I 25D 5 7
AV LYY YOERCIY, BEERFDO2H8TRI MOERE S ITE
DT EHBEEEE Lo T, o ‘

4) BHEAVIT7 =R RETF—5, PETF—F L IFRAL T HEERTT
ITENTEIFHA VY 72— AOEHIC LD, EEEF IR T LER
HRFEIEICBWT, 1807774 v 7BEEBETIEDS 77497 T4
ATV A BEIFERIEE L Uiz, ‘ ,

B, SEIFE D AGS5000 LB D BEDR—2R iz o7z AGS4100 & DESHR

BE - MEEOHE ER 41T D), bhbh A%, brwvizzhllbr LLHEHE
EANZIZER T E 2 Z LB TE 3,

. & b ¥ Iz ‘ :
BR6LEI AL VERBCEF LI AGS5000 757 4 v 7 « YR T A HFRITE
8 H—SMERLCMAREBT S LS TE T,
EREHEHLT VAT A, YOREL > HHERBE L HERYMHTRT TSk, 20E
ZEHE, UTOXIRARHELELTNS,
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£ 4 AGS4100 3 AGS5000 HEFR
Table 4 Comparison of AGS4100 vs AGS5000

AGS 4100 AGS 5000 S
_ HELA > FHF 204 »F X204 »FESE | REE7 7 v b CRT
2K E‘
R L e 40,000R
wE 5 R UL AF Y FAY s AF¥ vV | BERRLT v F -
- » YT IhER
By v —7 BROTPPAL HEERI7T v F -
£ R B E| MOBEENEN | BRENFE: V5L A IYT7 VAR
o) F vy Ul
R O B Iy L ATy ONR | HRBEOEFCLIVEE | BXERL 75 -
ERERERRELS EFROON/OFF£11)| TV7v >y 7hAR
FFRA »HY, 64F5H EEaY b=V kY [(BESG 7490 ey
Fa—Agr 256 BEER DY
4,000_27 ZLAET7 Yy | 28,0007 & OEHE % BESTT 49D 1Y
- _ ,
WO R R 200 /sec vy
10[E/sec X 2 CRT 10E]/sec X 4CRT HHEA Yy T =R
i B S /1 757 4 v 2 EEE
teH
. by L Ea—A Y /HROKE | UDF
— t —
moANE : ERE-MyIR
HE o e — 7574y 7NBERIC | S77 4y o HAEENS | BESI T 4w ey
X BHEEKROEA SN EEROEH v
2 —YEHEREE % L 75 D—HLF—F X P L—Y

1) BELOFEMAOF vV VHENZ Y 7T TE,

2) BE, SRMUBRTRIINE/ Z7u—254, VIFY U IBERLE, BED

ava—4F 7574y 08AD S RTRHREROT 4+ A7V 1 (k2 BE

v ERREoTHEETE .,

3) HEAMEFEEToLEHLY =—FF), 4 a—-BFIEGD, ZEERID &

Eicbiz o e B EHE OB OTEIS A A—XITL e,

RS OE— b T [REFBEOBRBIEET 2 REN EBEEEFEOVAT A
THHI L) BRIETYAT AL UTERTE DR, BERERBE-EDEEHTE
hZrizoE3rE2 5, HEREO=HIIHL, BERR—-RALZI3BRAEE XD
ERTZENTE, BHRW TS I LR BERERZAVENTER DT T
AGS4100 Y A F LA 2 ZHAVEFVWTOLIBEEL S DERBR—-RA T H oIz o ¥
LEZ3, :

BEEOTERSHRICHL 2T ER S 2V, BASEOTERR: LTRERSA
HHSEE/ERER T T L CHEETAHED, BROCIEARY MRV A FIChHF
D, BFA—NARY 22180 bol: 2 LRRELZThER S0,

SHOFELLT, 2—VOERRHIVSHERTERD oA T —1k, BLU
VY v I EEEDEME AGS5000 ¥ A 7 ADMEEE/MEEEIZ RE D LW THE
BT 3k, CRT®£=%, 797 4 v 7 HIEEBE R 2ThidR S RWEE
BEH LB TBVFXFEERFABLETH S,
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BeIC AGS5000 ¥ A 7 ADBEMSEER T TE L0 b ERABOERZEL 2
NECRBEET S FBIUYRAT ALY Y =27 OHZ, &2 OBFKOET5HYL
lefiiwiey =— (), ¥4 a-BFIEGN), ZEBEI OBFEEDHLOZHH
CEBEZANKREL, REZSSELBILHL BT,

PEEBNT # 2 F HE(Yoshio Moriwake)
BEFN 37 FERBEAEEH ¥R %, MENAkr=y
A () At DR, UmokES, D4R > 2 7 A
(LET’S-]) @S %17V, 61 FEFK L D AGSH000 DB -6
BEEA 7070y 7 bR NGSHHE vy 27 biC
FTIE,
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FRY « AFx v VRTF 4 XTLL1HD
BT F « TY T TARIZOVT

High Quality Anti-aliasing for the Raster-scan Display
I B & A

B ¥ arvEa—dE2A0LBREHYAT A, 2P THLHBEDOR Y A VEREHE, #H -
BRHERZRTEFTVERIBILETE, ba—~<> A YFT72—RDFLERB TS
T74v7 « TAATVAEBICYH, RERBRELEESRDONS,

RELE(TYA ) BEROES « 7Hfi « BIEE, T4 ATVAEEETRYEL, TRE
DEVETFNEIYE2—F + YAT 5 LCHEET 2010, EEICER SN2 HH13H
HEFNVEBRIERRT ILEND S, BRE—MRUCERLTWEIAS « Axy VES
F7 497 T4 ATVA TRERDEE, BABRED2HERM->TATH, ThHDEKR
RIGZ SN TWB EIZF VL,

HA 2=y XA CRESEFRICERIELE 32,768 X 32,768 EIRBUDBFER T L, A
P e AF vy YARORETHE Y v FRIFHEL, V5 Ax v VAREYOERTRE
PRERBELIZAGSS5000 757497 « TAATVA « VAT LA REFBUREZHEB L.

Abstract For computer-aided surface designing intended especially for the applications including car
styling where complicated, high-precision 3-D models are calculated, advanced functionality and high
performance are also called for on the graphics display system which plays a core role in man-machine
interfacing.

Designers’ construction of highly successful models on computer systems through their repeated
surface definition, evaluation and correction on a CRT screen requires the displaying of graphics on the
CRT screen, which are as faithful as possible to designed models.

It is almost difficult to say, however, that the Raster-scan type CRT display device currently in wide
use meets the requirements even in terms of picture quality as well as display resolution.

Nihon Unisys, Ltd. has developed and begun to ship the AGS 5000 Graphics Display System which
provides the following features suited for complicated 3-D modeling :

-Logical resolution of 32,768 X 32,768 pixels on a 20 X20-inch CRT screen for high-accuracy display.

-Anti-aliasing hardware for both supgerior picture quality and high-speed display.

. i L & I

SUTLAF P YRS T 4 97 F 4 ATV A THS AGS 4100 DILHEKS % BIR
L, REEERBLI. FITI77 492774 A7V 4 AGS5000 TETI RS < AF v
FROBBIZEY, SVFAh AFr VARBRORKETHS [7VvHh e 7Y—T
OREERREODRE | BEEsN:, LHLLZDOKE, JAY + AFx vy Y ARORK
BHTHB Y r FRIERRRRL, 7Y 55 A% v ASORTRELE D 2 LIRA
DEETH -7, ZORECNLT, EESRERPSY 7MY 2TOTLTY XL
LLTERSNTOAIERBEEREENE TV F « TV 7YY 7 HRENA—F Y 2 71{L
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L, BRIHE L EERBRTIHWILT 2 AR2HERBLAERL 2.

ARETIE, BEERO I ® I AGS5000 KHA L7 v F -2 ) 7 v v ZHifficow
THhET 5.

28, FAXNOHFICY o TiE, ERMEMR - HRRE - FHEIERE R Yths, 7
N— Py 2 7OEE « AREEE 2 a—-BFITESZRETNITo 2.

2. SRYRFrAIZELLIRER
AGS4100 X Z7 v VA AF v Y ARERALTE Y, OF L1 LRTHRE, QAL
—ARBNFREREE LT, LHLKRE, FAREOREATH20RBRTR%E
BPTe7 ) v 3RET I LI MELEDLER> Tz, AGS5000 ix, Z DRIE
EHERT D10, FAY « AFx v yARERRRICRIT SN, AROEEICE bW
FAY s AF Y VHARORE, bLLRTI VI LA AF Yy AREDORFLOERT,
RRTREFEH L LTUT M H o 72,
1) PrFen5 A8 AF 3y Y AATHRIDOERERRLILE, Yr¥F, 1Y
TYVTERZATT « F—RA LT BBEBROB L 2 28253 (K1),

EHER P e e
DL

‘ N FRIET R

MR DE R "
0.5~0. 8mm . }

INBSAS BT IEROEYF (—RIR TSI 7497 « T4 AFVAT
0.25mm BE)ITERT 20T, FREDORETHS, ZHITHELS V5 A
A¥ ¥ YARTIE, BFE—=LZDYDOIERELERT 31D HREGRSR
TOARETH B, g
2) BEBROBEERT IV F A Ay YHRTR, BRTREEHREERS
T HEREFE-LEEETILY, EHECABRCRZS 2XKXDB2RTT
L&, BEFE—LRAEBAE 2EEET S, CRT 0atE 2 EEHE S A,
R L TEEERTIMTbNS, —/HI7RY « 2F v Y ARADBEREBTEAN
C BE—DFE, FOT V=LA Ny T Pik—D2Lhk<{, RENKK —DDEL
nEhL, Lt@vf—ﬁ%kmﬁégﬁ%,itﬁﬁE@EWﬁ%@%T%
zrky, FEERRIITbREW(2).,

1 Ce¥
Fig.1 Jaggie ~
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(8) v 5s. 2%xy (b) 2% - A% v (c) 2%« A% x>
’ - (REEHEE) (B EE)

M2 EHRORTET-BORARER
Fig.2 Overlapped line display by each scan method’

3 AT/ EEMEHROMEE 5 Y S b AF 2 VAR, L RBRETS
% AGS 4100 TIRATR, BER, SHETHEEZBREL RV IS TEFE—LD
EEFEER—EE LTS, RS « A% v Y ARTR, KEREEERORS
BELLEE, BEHRT3ERROFLL, R LTA—0MEERE2 2 Lo
THETH 32, HROBEWERHESFUTH > THREHRLY, ERAMES
EFF 5. BRENBOME BET L, 45 B0 b IBMEEE (70 %) L2 3
(™3, BH1), - |

#170% DIERE

Al — MRz

X 3 KR/EHBEMMGOEEZ
IR Fig.3 Different intensity between horizontal/vertical line
and diagonal line

EPRICRERR L LROPLBETEAENLAREANEC S (BRHL), Ihd
FGAY + AFx v YARMBOMETH D, RRSEEDES LTV —L5 Ny 7
FREZRL2B2ADLE, BEEEEILIEEEEATELZRAINI DI
&332, SUFAAFPrVARTCREET2EHTCHRERICR bOD, B
BEWICEEPRIZS W ZORMERRELRVL,
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' BR 1 BREERCSTITHR
Photo. 1 Interference of high density display

3. MEEEN=ToF « TP IEMH
HECRART 9«'%%&%3“5%&(7/% 197//7’%&)2:[;( HUFo2
HARBEZ 5N, '

1) EFRAREEOR LYY FOBERE 2 3EEE v F RT3 00T, 16
EE/mm(EEE Y FT0.06 mm)BENLEL RS,

2) R LOFRABEEA L BDES 2 AE R EZAMEOERIZOVT,
FOEEREIMT S tk;bﬁﬁ*u#ﬁﬁmﬁkﬁiéiv,E@?E%ﬂ
AT2b0TH5 (M4).

AGS 5000 NDFER % £z 72 &, 1)DARBEHENTH -k, Zhik, BFY

A X 498%498 mm DA CRT 2ALZ LIk 3, — LSRR, T4b
| 52,048 2,048 R (K 4 ESR/mm) 2 EBT 5K THE 7 A EEABER 360
. MHz mz@w)o(zoya’am V7 oF 4 APV A CHBEL T 345), Btz R
EREL, &5 n»z 164512 5 2 & REBETH > %z (D/A ZHEHE T 500
. MHz %%, $7R:BEHADT RS . 7“'47(7’1/4"?0115GHzi'Cﬁuuﬂ:‘én’Cu)Z>)
CEl, TV—LenNy Ty ERY 16{’2%?5“:720, SRR 21T S AGS 5000 Ti
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Fig.4 Fractional coordinates by combined intensity
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RFFNZ BT Th o 7.
2)DFRETRY « AFx v VBT 4 A7 VA BB LT 1971 £DIE, %L OFE
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The Development of a Large-screen Super-flat Display
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$7z, 5 7 NVOESE - BESHE~Z 3 v VEORAC LY, BESOD 4 EE 8,

Abstraét A CRT display with a large-size screen and high resolution is required to enable complicated

3D models with free form surface to be displayed in detail for applications like car style designing.

Also such a CRT needs to have a faceplate flat enough to display graphics with no geometric
distortion. For those application requirements, the random-scan CRT display, 23 inches and round, has
been on the market. However, as more and more CAD applications have developed, demands became
stronger for a CRT capable of displaying volume graphics data with no flickers appearing.

On this backdxﬁop, Nihon Unisys, Ltd. has succeeded in developing a raster-scan monochrome display
which provides Higher resolution. ‘

Its characteristics are as follows :

1) Large screen: 498 mm X498 mm for usable screen area

2) High resolution: 2,048 2,048 dots in displayable pixels

3) Super-flat faceplate: 40,000 mmR faceplate radius
The new CRT has a screen about 2.7 txmes ]arger than the standard 20-inch CRT currently in use for
CAD/CAM applications, and also has over 35- fold ﬂatness in faceplate radius.

In addition, picture quality with less distortion is available through the adoption of double qua-

druples, geometic distortion-corrective magnet, and so on.
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Fig.6 Horizontal frequency Vs temperature increase
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O EROER '
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Fig.7 Reduction of H-V coil capacitance
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Fig.8 Change of H coil winding direction
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Fig.9 Horizontal drive circuit
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CREBETS v TRESM D Ani. -

2) IEHHCRTAY—FRIA4 Ty VR R4 7EROAREBHIZ LS 3 v
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@%ﬁkﬁﬁ%ﬁ@gﬁhmb—Peya@%ﬁmu7v#y7wgm%mmg:
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3) BERYAVBIUVHFIVv_VaYba—NLHe SYNC 23 LIZERRS
1229 TN ARRY, ZOMBTRTAIVE Ny 27759 FER) OB
e L, EEHIET Y PRANUTEEEMN E—KT 3 L5 FEEEP,
EfRVARVEEELLTWS, £FAUL HSYNC 2 L ZfER&ENY 7 7
VYARNVAERBERZIFYYILTEY, ZV 7Y FHMOBATY 77V v R
INIWVADEIRBMN 2R, HMBLSDT A yaryba—-VEEELHEL, 0
BMENOERZIORFIvarvbu— 74 —F w7 F 52 Tk,
T4 BEECHRE TS (K10, K11),

' GAIN - ) - FAIL +iz2v -2V 75V
e - = =-== -~ == -

1,015, e‘ RV [BIA5] }ici,2 Ion a3

” FAIL. +8v -6V
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sas | <
ol ‘ stasi| |- “
1(©O—{Eurr ] , W FALL.
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04,14

1 DI D
| GAIN/DC
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Fig.10 Video amplifier block diagram

H-SYNC’

L L]

et

79 T8 A

(PULSED) J—I : H W &4 10Vp-p
DAV SV VAS 3 I_l L0w4>1:’—‘5f‘/z

(PULSE 2) l—l

11l 25TV REEUN T PLRNLR
Fig.11 Clamp pulse and reference pulse
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3.3 BHEEYMFIvo - Tx—HRAERK

BERGE CRT O 2+ ST Dz, BMEERTYINVHBECLSS
452y 77 3 —HAEREFER LI, F14F v 277 2 —Hh RiF, G4EH(CRT
DEFHTOES) OEMLFPETFE—LORABEKCAML TERS s LIt
DT> TWw3(BE7 +—AR), ZHZIVEFE—-AIENEESRTRELTH
KEICERXN, Yr—TRE—AARY P RBBEIENTET:,

KT EIREEROZAE T 5.

FYIN e ToFa—FHCcaryio—nLan:DCEBELEEAYON S RIEE
T, XERPOR T4 7NV ARBREEHAL, DFT. Y(Y#() Frast+sv 2z .
TA—HAALVI VAR CRFBBRLT, AT 49772 —HABIVY#EDS
AF397 e 74— W ABEEZBTNS,

E#EDAC TESN-HIEREEMIEL, DFT.X(X @) ARFSA4F v 2 « 7
A—HALNIVRA}TEBIHRE®RY 5> 7L, DFT. Y _R&EHBENCS v 7 AT 3
CERED XEARDIAF Iy « 72 —H ABERE TS,

BB 3 & 3 EE DAC I X 3MEHTIX, HE.LD 17X17 #4 » bXEL:
WMARRWMELTHEEL LTBY, &) EHEZRESTREL 2> TS,

707 4 — A ABERBASFIC L VRES h, &5 KERHPFHRBCTY 7
NVE—=VF &, DFY BRCREESNEELL7 »— A ABER2/TV3 (K12,
13). '

] |
! i
A 00— EHEE ———i}||€<:?__.oc4mm
:
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——— e e o =

sjvw o—|  iglls — }"E
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M12 ¥M4F2vd s 7x—AXARNTO VIR
Fig.12 Dynamic focus circuit block diagram

3.4 ARy MEAFES 7IVMERE R
CRT OEEMNB7 I v b THB72D, E—LARy MERSY, BEAGR TIRER
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Lizdso T, AEY MEROBEL L LEREOEZMTHROKRESBRZ > TRZ,
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3.5 Froiarira—=ibe AT A
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Fig.13 Dynamic focus voltage
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Fig.14 Shape of spots
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SRS EMZBZEIZED, E—aBREI Y bE—L LT3,

Z OWIEET b BBROEE DAC DA ZFAWTE D ; BEEO 17X17 4 ¥ b iZ
TS U SR BE S TR L, 2EETH—2ZA Ky MpREFEHLE (15,
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AGS 5008 D7y 7R E2HE 17 1R Y, ZORTTRTHED RES & VEKHELET
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SAPRAABIUIY T A OFE, 2LABEE LREAAES (FA MY
—3) oYLz, ABMERTY—YNVOBE, RAMTIIAFE BEEY A X,
AE - BEMBERBOMS & L EREMEEOME, k7 +—2ABLIVTTIVE
BEORBENT VI N 7oy Vi L VBRETHES h, BERETRA¥YEDD
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Fig.15 Double quadruple correction coils

(Coils wound around the various arms are omitted)
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16 #HERER
Fig.16 Principles of correction
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Fig.17 Monitor block diagram
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e OFEIZ, '§’/\‘CRS422A/{/5’71—X§7’T‘L"C5’$*BJ:D:l bo—n
N, El, Y—ERAVTFFURV—ELT, %@U6k@6ﬁ4i@9
F—bearviru—I7HHKEIN, 74— NVFI—EREFZHBTLTWVS, 351,
EEEET 2 v 7 H 5 OHEFERS L U7ty yRBOEERRTO AC2HRERI,

Yho—Z 2L THBEIIHIS I ENTE S,

1) FyisrraoryyiEE - FINVTuy RO T oy 7K ER 18
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Fig. 18 Digital processor block diagram
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2) HENEERE.---ARBREC-ABHEREL, Z0OfE% EEPROM iifEL
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4.2 7 x—H R ‘
—RIZE T A=A RE Y v — 7?%hﬁ$5&aﬁm%nwkﬁxémfmsmm
VATATRT7 Y F Y7y 70AR e LTERBERZBRALTEY, 1E0K%2%E
Y 5D 1EDEES 1 T HSROEROEE » SERECHET 2 10 E D
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ZBZEddh3B, ‘
—H, 74— ﬁx%5i<bfxf/bﬁ4X%t%<75t,ﬁm&wvﬁ%?
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2D EEFMEM /Y — > 2 RR UM L 2R, EZ 0.65~0.75 mm O HF 5
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TR?ZLBERETH 2 7 VEHEBOERIC L VBIEL, ARy b4 XOHEHE
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Fig.20 Kinds of geometric distortion
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INSEEA L, BEXREHELFML S FITHEROBET 2 DR L 2R,
Fr o X¥0EB IO WTHET L.

1) FHIEE R - Z2AANY FTHLERORRE2HLRAALEL, LKA
IVEMABIC V2 ZTER: S EORENBERED 5% ICHY T 3 4%
DHEMIZAS Z L,

2) REBOERHY - HERS OFLARDOEE 2RI X D HE,

3) BREHe7 BANY FORSES 2.5 mm LA,

22 12, FIE TR EE S DOFHIEDNR % U IcRAEDOFHEE CHIE L . BEAD

T2 ERT. FLCTHED LROFUSITRTHEL, AECBVLTHEERAD
PREBREL I LBTE .
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Fig.21 Example of geometric distortion (proto type)
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5. {t &
AGS5008 DEZAARIRITRTEY TH S,

YRT A 12114 /60 Hz JvAvFr—2A (NI
CRT YA X R4 rF A EHAE
BHHE 40,000 mmR BE ’
wEA 90° ‘
A P4 (E8K, B)
BRI 508 mm X 508 mm
FoREE 498 mm X 498 mm
I AERE 69%
ARa—F 4>

KEEZ L : 2048(H) X2048(V) F v b
t'i’ﬂ”%iﬁﬁ%ﬁi} 300 MHz = 3dB

BRIREE 1 80 cd/m? Lk ‘
#AFES o LEECEHERS 0 0.75% O EOFLA
‘ (EIA #—NF v — MEIZ L 3)

AN ,
BRfES :BNC,0.714 Vpp, EfEHE (500 #15)
RES i BNC, TTL v, £fEt (750 #5)
BiF : 100 V 50/60 Hz ‘
HEEN $ 300 W(470 VA) BUF
STk : 690 (W) x 729(H) X 776(D)mm
mE 0 #I96Ke

6. & v 1 I ‘ :

BE—-RIHEBENRTVE 0B 74 v 7T 4 A7V 4 O 2.7 EOFRRER
B, KAEHELICREE T L EBRCFRTLEL L7 CRT 7 4 A 7L 4 £H
AGS 5008 ZBEFEL 72, !

S E TIIA L L ORA 2 E Uk, & CRROBEHECEL TR B TS
ROFERDEL, ZREERAMCRLRHOT 7 /0 RRHE L ERES
N0 TH5., ‘ .

FEBR T CR2—VCRESI L, FABBRINTHYEY, BLFHEINL TS,
BHELDI—FIRNBWERT Y r—y a v SHCHIAINE Z L2 #FT 5,

BEwHt [1] M. Sudo et al, Sony Corporation, “High-Resolution 20V“*20V” Trinitron and
Monochrome CRT”, “International Symposium Digest of Technical Papers”, “Soci-
ety for Information Display”, 1986 Volume XVII, 18.6, P. 338.
[2] A. Murata et al.,, Sony Corporation, “Deflection Yoke for a Trinitron 20*20 in.
Color CRT?”, “International Symposium Digest of Technical Papers”, “Society for
Information Display”, 1989 Volume XX, 5.5, P. 49.
[3] Y. Awata et al, Sony Corporation, “A New Large-Screen High-Resolution
Trinitron Color Display Monitor for Computer Graphics Application”. Interna-
tional Symposium Digest of Technical Papers, Society for Information Display,
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Volume XVII, 1986, pp. 459~462. »
[4] M. Suzuki et al., Seny Corporation, “Computer Controlled Alignment for a 2000

Line Color Monitor”, International Symposium Digest of Technical Papers, Society
for Information Display, VolumeXX, 12.3, 1989, pp. 196~199.
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D—ORAF—a>»PW 773 1IC ?:H%)
HAZERRE#E AVP

AVP : The Japanese-language Display Controller
for the PW?2 Workstation Family

B T

B ¥ N—VFNT—ZAF—vayPW 773U RHOBEFRERFIE L LT Advanced
Video Processor (AVP) ZBHF L 7.

AVP Yy b=y Z7HYA Y R oV 7 M SEHICEET 2 2 L 2 BT L7edS, $¥7
28 e FLATVL L LTOBEREE ERRVWEIRLTWS, i, TRHEEY 7 bV =
7THEDE FEMEARER AX A 7Y a VSRRV REL L.

ARiE, T AVP OFRRES L UBEEIC DL TIEMNT 2.

Abstract The advanced video processor (AVP) has been developed for use as the Japanese-language
display controller for PW? family personal workstations. '

The AVP is intended to provide high performance in software mampulatlon for bit-mapped windows
and to ensure excellence in speed required for a character display. It also offers an additional function
which allows AX applications software on the market to run with no changes made.

This report describes how the AVP has been developed and its functional specifications.

. i3 L & i<
Advanced Video Processor (AVP)iZ, YD/~ F e T —7 Z F—¥ a v PW?
SYEARBERINLEETEHEA 7Y ay « R—FTHY, BFRERERTHEE
huhﬂxfi%m%ﬁukb 33 l—ﬁ‘——fﬁgﬁﬂﬁkﬁm'ﬁ' ZEHWCHE SN,

PW2 7 7 3 Y i3 CPU iz 4 ¥ 7 L #E D 80286/80386* % ##k L 72, Wb 3 PC/
ATHHESTH 2, ZHIEHKEIBWT, EGA(Enhanced Graphics Adaptor)®®

. VGA(Video Graphics Array) % ZREHEE L UTHE {EMALTEY, Industrial
Standard & UCOfEMFICH %, BEAENCBWTY, EGA R EHRO BRI
Hi—H:4% £ LT AX (Architecture Extended) ik RIBE hTWw3, £ ZTAVP
i3, TRNSDEERY 7 by 2 THEETEER & 52, AX BX U VGA #EEE 4 7Y
av L LCABLE.

AVP OEAKEEIL, SBERNTHEINZ HAREEMS 0S/2 PM***(Presentation
Manager) 20U 4 Y R oV 7 t 33, BEGEIOFHEIRRTEL I L2 EREL
fo. TORYD, BRADIIT7 492 « FukydERALLEY IRy T T4 AT
VA4EL, E5IZPW 773 VDRTHTHS DS 7THROXFERREBHIZT ST
B, XEERBON—F7 27 ML Tn3,

* 80286, 80386 : H[E Intel tD BERAFIE .
** PC/AT : XE IBM 0 B HZr5E.
% MS 0S/2 PM : XE Microsoft tD B &L .

48 (632)



V—=Z7A7—=¥3arPW7 7Y B3 EHFERIEEAVP  (633) 49

2. AVP O B R
21 HROE R

AVP 3 1988 EEPS PW 7 7 S VAT 4 A7V A « av bo— k ULTHREN
Pfaahn, 1989 ERICHM T 22 L 2B L Lz, 20 AVP O#EEEEIUTIZR
TEYTHY, BRDH 26T 7S 7HEEICOZIARSI B Z L 2 HEL L7,

1) DS 7LDEBMERFFIE L DROBTHMERZL, DDOFIFT7 497 AD

HEEE 2B LIz T 5,

*2UX2U Py FEFET7 Vb

* 40X 25=1,000 X EFKR (HEF)

*1,120X750 K v + 75 7R

* 4,096 2D 16 EBFRIR

CXF, 777 DERETRTEE
2) OS/2 PMEDEY by SOV 7 by 27522, BHINVEY how
T T4 ATV A BBER R,
3) EGADLMEH L LTHED/S—YV ;L « 3VE a—FDEi—8%% BigT
AX fHM RR s € 5,

4) IBM PS/2* @ VGA, 8514/AYRDY 7 v = 7 HEHHET 2.

5) PW 7723 VD14 7vaveRuy MNARINATES 3,

AVP OFARLY], PW* 77 2 VDF4 A S VL e avba—pelLT, A2V —
vearru—7 eREN D5 DS THEROEF Y P o— VEBESERSRTW . &
DAZY—=rearbu—7ik, DSTELRIUN—FY 2 7R 2HOXELTEET
HY, ATV aVELTINARE—R e A A=Y F57 « PH¥FILRITNZ S ST
RTAO Y b oV BEE2ENT 20EROBRTH 7. AVP i3, SBEERHNTAE
ENBEY b2y PHIEDT 7V r—v a U BEHICEET 2 2L 2B L L, B
TVEY bRy 7 e T4 A7V A REFICEFEL 12,

2.2 45089 TARTLMEEY FRYT + FoRTLS

IVEY IRy T« T4 RATVAOFRIZ, XE72Y M REHELEF  KE& (U
BICRTTE, SHINE, /97, A A—YORFETIHEREWILTH S,

TNVEY bRy T e T4 A7V A QDEARIEAG L LTI,

CARA—T e Y= e Fukwy

s FARAZ by S e NTY vy (DTP)

* WEBFD T * R b (Proportional Spacing)

U4 YRy V7 1(0S/2 PM%)

*TUbNIAL e T V]
EFndbiFons,

CDEIRTNVEY b9 7 s FAAFVARBFIEOBZTVOTHEH, REHRTA
E=FBLLWIR[LDY, ThBSHD/ A=Y FL e AV a—SRTDTI L
Ey bwo 7Tt A7V AMLEBORTEL—HE bR >TVE, L{IZPW: 7y
SUTHRASNBTFETH>AEFEO0S/2 PM ORREEIR, ZOFy L=

* Personal System/2 : K[ IBM # 0 B $xmHH .
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T e T4 ATV DRRRICESEENS, 7 "
T ZEA LS —XFERERRTIHE, FvI77IAT14 A7 v 4 arbua—

WT&‘Nthﬁiiﬂ—FBlviﬁé%ﬁﬁ§mT7bUtn—bJ—F%ﬁ
DTOTDL2~ANL  DF—F BT FAD e Ny 7 7 EBEALRETITIW,

LiLEY b3y 70BE, %HW?&X?J—F#6X$7¢‘b%ﬁ&$L{
Ey b=y 7« XEVIZEEAT 2 LI EFECHRTEHEVDOXEY « 7= 27
7%1?6%%#%%.36k,tvb7v7°X%UL®§mMEﬁﬁﬁb%7—
RERCHDLIEIES VD, Ev b« 7 FEOBREPLT MY Ea— MIEDHE
BY LBk, REEBIZETETEI RS,

FRRRGEMEL, RRAEC—FBEDEITHLIWEMDNN—YF Ve a¥Ea
—F T3, BRATY ZHEZEY b=y 7L, EvbRyT e XE2IADT7 2}
BE%E2TRTHAECPU IKETI VB ILIZEY, BRADON—F Y =7 2HMLL
TaAAMETFTW23DLH3, INEHLBOERTHE, Ev by S« T4 R
A LERZ L BV,

LBLBEEEY bRy 7 e FA ATV EBBELTWE DX, FRI—F RV —
v a v LIREh 3 H B EMERANOREHEE 23 2 €V #E{FE, BIT BLT L
h3 Py VEFUERERO 70y JEEPEECTESIN—Fy 27 ay %2
BObDTHbB, RS AY—4~<V—v 3% BIT BLT O#EEIX, i) &R
BRRRPEY e ASL A FukyHEL2LEE L, BifiZs EWS(Engineering Work
Station) R 757 4 v 7T 4 AT VA ZFRULMEHIL Tk oz, EFE, Tho
OEER 1 F v LT T 74w 7 savia—I7uydnHELEZZ LT
D, NV FN e aYEa—FITHTREY by T e T ATV ZHHTES
kyikoTER,

LrLENSDHEEER, Ev b~y THOT7 AV r—yay2EfEE 5013
BT3W, ¥¥527F e TLAAFSVARADT AV r—vary2FEDOEy by 7ET
EES BRI RBRET LB, LR, PW2 773 YR T -2 RAF—Y

aVELTONEMTTHY, AV 74>« F—IF ML L THEER 7 0 —VEEE

AT H- T, ‘ ‘
FyI8 . 4x7v4®&&?§§taéﬁu EEHOBEHEIAHETH 3.
HERZREANA 70—V« A¥—FELTHbNE, A7u—V2 17E{TTSZ
i, 1EEDOT—F 2HBEHZ2 L LIZRFELVEETH 3.

ez, 1EES 251707 =5 %2 1BHETRA7u—NT258%2F25, ¥+ 7
I8 e FAATVAZBVT, TOAZO—LVAE—RiE, TRELREVLOTIRR
W, Lol, IBEIZ2BEAZ0—-VT52Lid, 03 VBTIEEEZESELSC
ETHY, Ev bR v T e FHASVATINEERTIOREBHOBELEZ 3.
ERCHRGE c BROBIMI L 2B EHX T EOBMTEL L, SUITHERER
FERHELTH, DS TOLIWC24 Fy FVEFE7 2~ M EFEA L 1L,120X750 F v b
@?417V4uGMXMOFzb@b@tﬁ«f%3#®§%§x1t—F%$é
ZINERE CEENT LRV,
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2.3 AVPICHBITBEY YT

AVP OREIRCHEA S 57 4 v 7 7Fuky 3 OBBERIL TR, Z0S57
47«7y EFELLER 1EESOEY b~y 728020 C8x52
SNBeNBbdrole, TOAY—FR, Yy by 7HBO7 7Y 7r—v a3 VHEfE
THORBTREDBEVAE-FTHILEZLNDY, BEORZY—>«aybu—
7 DXFFRAEE 0.05 B/1EHE L B LT 1/4 DFETH 3,

Eley, XFOTV Y7 « 7RI Ca—bRNFELSS7DERETEYy b=y 7
THEHAMERD BT, N—Frx7.-uPy 70X )V HEOERZEED H o7,
£ ZTHED AVP Tk, RO 7 VEy b=y ZLOEICIRKR T 2D Tizd 3 23,
M1D&3ZEy by 7B EF vy I 7y RRADON— Y 27 %2BML, A2
Y—reariu—Z tOREHBEERFEFETEIERRLT.

glz, EhoDarro—NRIRTEY IRy Z7ADSS5 74927 « Furvy
VTV, BLARETHNEF v I 7 RTADIY b u— 2R E->THEIET 2
rorREEHTszEITL,

x50 . Ky hwy7-
Iviog—-n CRT oy bhoy T CRT Ivra—n CRT
4 A . — 74 A 74 A
757 . 7L 4 avra-n 7L 4 *r505- A
= 78 N« B arvphbun
A7V —=veavibu—35 VW b7 AVP

H1 AVPOEy bev?
Fig.1 Bit map method of AVP

3. AVP Ot |
B CORBMRELF % b L1z, LUTIRTEDQEARTMELE BT &
Loz, B o
1) DS7#fEDSTERBFHEETH Y, XF, 75 7B L UHEDELRFT
PERETH B, BRGEEIX 1120X750 K v hTH D, XFik 16 AR, 75 713
26 T RD26EARTVTARETH B, ZHAMBAVPOHE L% b, GSP
(Graphics System Processor, TMS 34010) iz & - C&l s h 3.

2) 8514/A {85 IBM 4D/ S—Y F)L+av Ea—F PS/2DEy b vy 7
TARATVA TSI 7Y 8514/A 2 L3 aVv—yarT28ETHs, RIGKEIR
1,024 X768 K v FTH D, 26 FEHPD 256 ALBFERAEETH 2. I DRI IR
ZAT7Y RV TOEBRUEETAIEE2EMCLTEBD, N"—FY 27
VIRF VRV TOERMEIGER L2V, ZOBEEIXGSPIzL h&lfans,

3) VGA H#8E----- PS/2 D VGA Efuke TH 5, KETiz PC/AT EHH4TIE
ELAERShTEY, N—FY 275 L0 BIOS(Basic Input Qutput System)
VARLTO 100% Efix B35, EfiF v 7+ A—4 D VGA E#1 LS iz X
D&l 5,

4) AX HgE..--- PC/AT E#iD BAEH—ETH D, AX BB HHRIE, L
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T3 bOTHD, HRMEEE LTI, EGAC bAIEHOBAERTIMIEE

ML bDTHY, N— K'Y 278 LU BIOS LRV TO 100% Eifs BT

3. BRREEE 640X480 K v b THY, 64 D 16 BRFSTEETH S, Zhb
OBEEIRAX AF v 7y bEHAVTERT 3,

INSDAFEOBEERLTUSERCLEICRS LIRS, ELMENCS 1K

DAFYayveR—R ECEET 2 LRTTRETH o2, TOLDBEEE 2 2HIL,

Y —eR— R L 2D LEEEDE B EX— Ny 7 K- FIZHF THEE SNz, DST

B XU 8514/A BRERIZ ~ W' — K —

Fiz323E L CHEHEEE L L, VGA 3 X UF AX HijBE

BEF— vy 7 « B— FITESEL CGRIFBAREL L.
F1 BT 2 RTEEETRT.

#F1 AVP OFREHE

Table 1 Display characteristics of AVP

™ — - XFrN
BE|sq47 KT B X F F A R RE
FEA b 16/256K 40%25 8x8 320% 200
FEA b 16/256K 80 25 8x8 640% 200
FEA b 16/256K 40%25 8 x14 320% 350
FFAb 16/256K 80X 25 8 x14 640% 350
FEA b 16/256K 40%25 9 %16 360% 400
FEAD 16/256K 80x25 | 9x16 720X 400
VGA | 75 7 4/256K 40%25 8x8 320% 200
z-F| 777 2/256K 80% 25 8x8 640% 200
7 5 7 |. 16/236K 40%25 8x8 320% 200
75 7 | 16/2586K 80%25 | 8x8 640X 200
727 16/256K 80x25 | 8x14 640% 350
75 7 2/256K 80X 30 8 %16 640X 480
79 7 16/256K 80%30 8 X 16 640 480
7 7 7 | 256/256K 40%25 88 320% 200
ssa | 277 256/256K 80X 34 8 x14 640X 480
ey | 77 7 | O/MBEK | 85x38 | 12%20 1024X 768
7 9 7 | 256/256K | 14651 7x15 1024% 768

@ [7#A10 - 80% 25 8x19 ,

A:_ | @R /641 oxas) | aexig | 40480
YA 16/64 - 80%25. [ . 8x19 | ' 640x480

: FHALQ® 80%25 14%30°
D»S;--7-|~' @wF) | _‘16/2561{ (40x25) | (28x3p) | 11EOX7S0
7 5 7 | ‘256/256K — — 1120% 750

YD XEBIUVS I 7 OBRRRAE.

4, TIFRErr - EZY. .
IO CAEE»OFTRENE, MEEEHOAVP ALHAIKEIREOET
A543 7% 1BDOCRT B2 20, TRTCORFE-FIMET Lk Z
G NECHEBRZ TR ok, NSO ENTEICR 22Dk, A—FRAF P
L BBVRTALFRAF Y Y EREINS CRT By BNERALE R0 TH 5,
#ERD CRT £=F Tk, BRBBESLIUVEF A 270y 7 2EHT 5 LEHIES
DAEBENEEE N, ZORMESORABERTLIAHEZ LS I ENTERPST,

'@ AX i EGA T— R b B0, FRTREART 3,
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LXMW, A—bPAFPUHBIVRTNVFRAF L EREND CRT £=% 13, RS
ENDRABBEHENLEL, BREHEECHOEVDOEHER2RO DI LBNTE2LSch
3, .

AVP TRALZ:RVFAF vy Ve EZF i}, NED~YA 270ava—FICkDE
WESOREES L UEEERAIL, H2DE— FTCHERY A4 X8 L B2 ER
A b NTHIENTES, ZOCRTE®=Fi2k Y, AVP B EDODTRTOET
E— N REERME, ¥4 XCRRTSENTES,

5. 57490« RFAL 7’El-tz w4 (GSP)

AVP QR E BB Ey vy 728135 2% b u—5 1212, Texas Instruments
#td GSP (Graphics System Processor) TMS 34010 242 L 7z, , #¢k D CRT 2>~
fa—Z2, KA+ CPU i)>6:1'\7/}~'%5-2.'(%ﬁ'3’63/ ba—F54 FThH%
DIZHtL, GSP B ZNEHBEHR T 5T 4 v 74 VAMS o varREI2E
v CPUTHS, ZLT, BHEEDO1IFY S o I‘U ZELTRFLVEEED
CPUTH 5, ‘

LUFiz GSP TMS 34010-50 O &R F,

32y b CPU, ¥¥ ¥4 7 160 nsec(6 Mips) ‘
+ 32 £y b ALU(Arithmetic Logical Unit), 32 v FRBVYASY X324&
*256 %14 b Frvvae X
128 RHFNAL b e T RVYYLS
*D-RAM/7 27NV R—F RAMZ A V2 b « 7RV & v i8S
*E7eMBTOS I AR(1-32 Ey })
< B 7 e VLR, XY 7 Fry v r SHEE
VAV ROEBEDS T T 4 v IESy
*+1.84CMOS 77 ./ oY PLCC 68 PIN /Ry & —y

6. AVPsH — F | ‘
BSR AVP O#EE% b Lo BRI RE, MBani: AVP R— K OEE % 3381
T3, M2iroy s MERT., . o
vf—-m—FFurs7t8myA&ﬁ%%§L,e#—Nva-ﬁ-kkqu
B XU VGABIERRIE LT, THRTNTARCHIL THIET 3 & 5 KRB L
Tw s, MABEES L é,/xTAqu@&tLrjﬁtmo RO AX-
DOS %325 ﬁMSD&?@%@iiﬁWT% t?Ava/aLf@E&ﬁ&%
SESELTWE, REEXDE—FIzowTHET S, |
6.1 AVP 2H— . H—F | |
AVP v 4'—« R— 12 DS 7 35 & U 8514/A DBEEREL, Ky hvv 7+ 74 R
TVv4ELTEET 3 (BHL),
DS 7 BN ERTE & U7 7 RFBEED 52 505, WHEL b GSP iz k &l
3N 5, 8514/AHEEEIZ, DS 7T DY T 7 RTMEER b L ICETOREEEME LIz b DT
*  MS-DOS : kE Microsoft D B5Zrg1E.
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zH— K= F
DS7 #he
16Ey b G/A
AT /Y2 GsP i:,’,‘" ArY—y
< —> TMS 77EA AT
34010 avta-n 32KB
G/Ay G/A
BIOS W
F’_) ROM 742k 71k 7HEa—h
+ B
32KB —1 37;7};&» 1M 2y br—t
LCS
» RAM
64KB ,
—————————— = CRTC | ~=———m e e e e ]
G/A G/A
a—=%n FaTNh = 74 f7“ﬂf
IR A b 87.’*. . HT— =7
1 2ot RAM 7797237 LUT
a—n oMB Ivbo—-n
- }
VAT A
‘—s1 RAM
! 1MB
1
1
]
| -
1 lar |
[ rEXaN|
{ IMB |
8514/A Hit R
EF—sty 7 o
AXHBiEE _
—! V-RAM P
: SEGA LUT
'BEGA 1] JEGA
SEGA
| V-RAM |
BIOS 7+ 7} ROM
ROM LCS RAM
32KB_ | —————m—— s —
82C451 V-RAM ,
l
VGA it

2 AVP7OvsE
Fig.2 AVP block diagram
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EE 1 AVP ¥ —#H—F
Photo.1 AVP mother board

B0, TNEEOBEEE 8514/A T3 2L —F (GSPOvAf7ua—F)Ruo—F7T5
ZEICEDERT S,
LIFiC AVP =H — « F—FOE#E =T,
1) XFEBIUVST 7HHE5% GSP 2 &) ZMIcREL, RRHEELZER
CPU b LAMET 22 Lick D, FA b+ CPUDATER R -7,
2) WEERERHAN—FYz27%2GSPAEVZM(Ey vy 7 A2 V) CEE
L, BEXFERRBLUNFE//770EBBFRETREIC L,
3) FRs5BEOY— 74 2HAEL, BROSERL, 32 MEES & U{EH
MO EEED, HOEEEEY LTS oI RARERMERMA L.
AZY =Y XEY « 77 XA+ ¥ bu—7(Bi-CMOS, 2,000 ¥ — )
7> beFT2EA a3y bu—5(CMOS, 2,600 7 — )
ZrYEa—p-arbo—7(Bi-CMOS, 1,200 % — )
o—H AR« 2y bo—7 (Bi-CMOS, 1,200 ¥ — )
EF%t e 77>y areaybu—7(Bi-CMOS, 1,200 % — )

F— R 74145 MHz L3 i D Bl imB§ 5 25 720, BHO Bi-
CMOS #— r 7 LA (#F— MBEERRT 0.8 nsec) ZFRAI L7z, 17— F 7T V4 4
DOY— ML 1,200~2,600 ¥ — b THHKE L BRVH, ¥ — 7 v 4 OBFK
Wik s R — F2EoRMMEELG T 220, MELHBY I av—y s v E
ML, $RTOF— 7 v 4 % 1EIDOFAFKEY 1 7V (3~4 HH)TRELE, 20
TF—rT7 Ak, R—FORERHS L CHEEN 2HEROESUTICT
5 EHSTHIRRIC R o Tz,

AKeH—« R=FOFTEE2IIRT,

CH— e K—FIE, LAHNNL PDYAT L AETYVBEIUV2AHN, DTS T
ATYEREE|LTWE, 777+ A% (VideoRam) 3R FHAOEy b=y 7« A%
D TH D, 256 HF (8 BPP*)EE2,048%1,024 F v b, 16 2K (4 BPP) R 4,006 x
1,024 F v b OFEESEHTE 2

Bl3icwH—FR—FDGSP 2 vy 72K, AR, 05/2 PM »EIHEL T

©e6ee6e

* BPP(Bit Per Pixel) : 1 Fw F&-00 vy FEL
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: *esssssssevesss AVP system (0S2 PM support) st
H -t- fEfffff0 f---------oeemooooo i '
H i i interrupt vecter i
H i i 256vect ( ram )i
H i ffffe000 j---~-~-c-o--oco-aaao i
H i i system stack i
H i i . Skw i
H i ffff8000 j--------c-ccccommnn i
H system rans i ram for debbuger i
H i w ' i system rans
H i fffe0000 j--=------ccocmmanon i fffe0000 j---------- i
H i i i i i
H i i system ranm i---> i Command i
H i i i i Buffer i
H i i 504kw i i i
H -+- ff800000 j-----------c---ao. i i 8kw i
H - i (reseved) i fffc0000 j---------- i
H c0002000 j-----------cecomaon i i scratch i
: i internal i/o i i buffer i
H €0000000 f---------cc-oonoa-o i i i
H i (reserved) i fff15e00 j---------- i
H -+= 07000000 f--------cc--cmonn i i
H i i kanji font i i PN i
H kanji font rom i for char. displayi i shadovw i
H i i 1024kw ( rom )i i buffer |
H -+~ 06000000 j-~--------------. i i 394kw i
: i (reserved) i i (two i
; 03500000 jf-----------c---mao- i i screens)i
H i control i/o i i i
H (pallet/control) i ff8eeel0 j----------
; 03300000 j-------ccc-cemm-oo i i ANK font i
; i (reserved) i ‘ i buffer i
H 03280000 j-----------cmcmonan i i (512 ch) i
H I LCS ra i ff8aeeldld j---------- i
H i 32kw (1024 ch)i i screen i
Cs 03200000 j--~------c-~vcc-mnmon i x,y i
; i (reserved) i i buffer i
H 03040000 j--~------ccomeeo-oo i ff89f400 j---------- i
H i screen memory i i screen i
H I 16kw i i buffer i
H 03000000 j------------c-mmu-o i i (shadow) i
H i (reserved) i ff88fal00 j~--------- i
H =+- 01000000 j----------ccoeaono i 1 screen i
H i i KANJI font buffer i i buffer i
H i i 257kw (5670 ch) i i (host) i
: I 00bfc000 j-------coc-emmmnaan i f£880000 j---------- i
H i i video ranm («1) i i program i
H video ran i and i i area i
H i i work space buffer i i 32kw i
H i i 767kw i f£800000 j---------- i
H -+¢=- 00000000 f-------eccccemoanoo i
H (*1) video ram map
3 00bfe000 4 - oo e e *
; 1 PM work buffer 4098 x 16 (4BPP) ' i
3 00bbE000 #-- - m e m e e e ceaa +
H i’ i i i i i
H i i I e e T i i i
H i i i i i i
H i P graph i Disp.i Non-PM graph i Work Space i Not i
H i i Adj. i i Buffer i Used i
H i i i i i i
H ; 1120 x 750 ; 160 ; 1120 x 720 § 1120 x 750 i 1184 i
H i i
H i (4BPP) i (4BPP) i (8BPP) g (1BPP) i (1BPP)i
: i i i i i
5 00004000 f------cmmmmm e iceeooo- i
: i Display Adjust ( 1 dot line ) - i
$ 00000000 #-=----mm-mm o mmeemeo_. +
; 1180 1400 3700 3b60

83 wY—-HK—FGSP ATy
Fig.3 GSP memory map of the mother board ‘
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x®2 wH— - -K—Fo¥ET
Table 2 Specification of mother board

* e 1120 750 F » &, 1024 X 768 » b+
#* oR &) 77 C16E L2600 [k RR L 16fn
s 3 7 A % Y | IMB(Fa7af—FRAM)/Cy 2 FEZ LA AR

IMB{28) 7 4 E» i)

TH ARy Z 7 | 32KB(8KXFM
LCS # ® Y | 64KB(10243F5})

1IMB 2AX 2L o | (E) JIS Yig
% & 2 BOM 12X 241 » F (ANK)
5 7 — LUT | 256/26%ift s -
BIOS ROM  32KB o
- ¥ - b F A L S5 Bi—-CMOS/ CMOS (1200= 26007 — |)
2% bo =3 | GSP TMS34010 50MHz

CRT A »%72—% r+uy RGB, i

BEH 2 EX¥—nNydH—F
Photo. 2 Piggyback board

WABEOHEAGITH S, E3 128w T, Video Ram 00bfc000* > &4 % 2 HF 7
¥ by 7 7 5TKWH* 3 E# 2 XF#R(BIT BLT) 2A/6Eic T 2 2012, TF A
FRTAHOEF 7 2 v b EIE—-LTHAT 25 THS. £/, System Ramff 8
eee00* D 5HEE 5 PM &+ F 728y 7 7 304 KW i, PM D77 1 > K & B8 ©
LTHWwWLNE, TM6DNy 77 AR VRLTLL EEROY A IHPNELIIRS L
Wask, By by 7OMREBIZIASD NNy T 7 ATV DY A XICERENS,
6.2 AVPEFX—/{y «:K—F

IOXR—FE, AX BLIU VGABEER R OA Fv 2y - K—FThD, vH— K
—FO2LLTHEEDENS (TH?2), XX —FiE, AX BL U VGA BOHE7 7
Vor—=var e 707 h%2EBT AT <{BfFS 22 L2EMELTED, »
—F7x7BIUBIOS VRV TOFELEBRMSULAL RS, HREEABLSI LT

* GSPREw b 7T FLvyy o THEIY,
B,
“ GSPOAEY1IWIIEE b,

COTFLVADTFLIR(AEY MREY F7FVATHS, i 16iE
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it, E#F v 7+ A=%D VGA, EGAE#SRF v 78 XV AX HRBIRShTv 3
JEGA* F v 7 %R L 7=, ,

INSDF v FEFA LB, EGA ® VGA OMESERMSEZTLTHL L,
BETE3A—H2DF vy 7B LU BIOS 2AL, +ALiHEEEET 5 2 Lo BE
THBEELI NS THS, D72, AX, VGA ML S —ByR LDTH 3,
PR L—ERR L B L, RO AX REF XA V5 7 2—ANF I MHATHY,
64 hD 16 BLHRTETER VY, AVP REBERROLDOTFUS A 57
—ZZFAWTHY, A—DCRT =4 A3 L0IZ AXBEELTFTs 457
z—ARFALTWS, Dk, AX#EICH 7 — LUT (Look Up Table)IC %238
mLcws,

AX 51U VGA B ZR2 B LTWADT, ¥b 5h—FOMBEsRERY
Giziz, BEIOSMEERELR T HEETRES L5 TR L TH 5.

7. AVP OFHEE & USHROIRET

FIWZAVP Y - R—FDORVF—7 T A MERERT, HITONARE—
FeARXA=YT57 7575 LU T(HGA ), HMCBIPHETIE1.0~2.5
%, BDORL T 2.8~25fFThH Y, HEMRNBEILERL->TWS, i, VA
YRy V7 b CEBERRBTFAMRTOY I b I VAT 713 2.8~4.28THY,
LHOBEECRE - b OB TCELEEDbNS, L LEAYDERTOFMEL,
ARV—=F AT« YATLEEGDRT IV r—yvarvh s R 2Ta2FniE
Zownizd, SROHEBRILNIRETH S,

5z, SHROFES L URHEB2UTIRRT.,

1) ARV —F 4 7 A7 5(08)23, AVP OD— R = 7HEEER THTIED

LERLWESEHE, LIZ0S/2PMDF 4 A7V FIA7NF, ®A b

R _FI—7 - TAMER

Table 3 Result of benchmark test (BT : )
_ _ o AVP NARE =R o f X=3
TARTATT L 77— | BEO s HGAW | 7577575 (HGA)
JYT AT Y= 100 7 (2.0 15
SEATIRDH O ik 250 30 4 (2.5 10
EROHSE 50 20 413 ‘ 5
P i 100 20 7 (1.0 7
BAEAROBY DRL 10 10 3 (3.0 9
ERAOZ) DRL 50 2 3 (3.3 10
MPOED DaL 50 2 5 (2.8) 14
EARO®RY >R 50 2 2 (25.0) 50
EHBONy F1RE—vBD D51 100 4 2 (12.5) - 25
BERONy F185 =D DRL 50 2 5 (6.6) 33
HDN g F755 —2#D D 5L 100 4 3 (6.0) 30
FEAL EATE 1920F 20 14 (2.9) 40
THFAM BXFE  960F 20 10 (2.8) 28
AOHE 308 30 3 (3.0 9
Fa9s e NIVRT 7 519 6 (4.2 25

FRAMvwy i PWSME

* JEGA : ASCH #H:0 B8kt
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CPUAERVEMIZHE2 SV —CHRADEY b2y 7o AT YR EET 7 AT 2
L3 EeRTWA, 2Dk, AVPDO L 3B CPU ZEMich 35y 2 REY
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FARATLA + EZIDHEBA 97— RER
#1143 PLL OiGH

PLL Application for a shared Display Monitor Interface

E N BRVATLAOIYIVYY <A VI 72— RRBVT, HEIERELTOT 1 A7V
4de=y Mg, HEROEELEECHFLIEM4 VY 72 —AD—2 LTEELRMEBEZ LD,
BEDT7I9 b s F4ATVADRKRBELDR, 2TETHEORLERZICES>TWS,

¥72, 799 b e TR ALVALIEANR—R T 77 ZizB T, CRT(Cathode Ray Tube)

WA UEHI MRS, FFSOBMET A AOFRMRIZ LY, 114 Y FREDS 7 =/
DR HHRE, —#H TR CRT ORE&RL LTEREL TV 3,

O &I ZREACBVT, 4 /5’ 7z —AHKEORZB CRT £ 75 v b /\%MD#??%
Lo L, B—70% vy ¥ EYa—MZCRT £ 75 v M SANORS 4 7 %8RB & U
FerTaE c‘:'ﬁ'% CRTA Y7 x—2A ’27%"3‘% EL '7"4’ APV A4 %Y 2— )L (B] 30-ELD) %
EE |

AFETIX, ZDRIFARE % ~~— A1z PLL(Phase Locked Loop) DJEAIZ & 5 CRT & 36E
DAVE 7 2—RAERDI T Y b+ FAATVA « =5 OFRFHE, BLUZTOHRHS
JlA Y57 2= AOBYHEOOTHRET 5,

Abstract In the realm of man-machine mterfacmg for mformatmn processing systems the display unit
as a terminal device has established 1ts own place of 1mportance as an interface allowing data to be
communicated in a visible form, and has been successful in drawing more and more of our interest in
keeping with the current technologlcal advance in the flat display.

The flat dlsplay has the upperhand over the CRT (cathode- -ray tube) display in terms of space

‘requirement. Recent R & D efforts for related devices have made it possible to produce '11-inch color

.- panels, some of which are already put into practical use in place of CRTs..

To meet the requirements for the coexistence of a CRT and a flat panel whose interface specifications
differ from each other, Nihon Unisys, Ltd. has developed the EL display module (BJ30-ELD) equipped
with a CRT interface. This is so designed as to allow the same processor module to select and connect
both CRT and flat panel momtors ) ‘

Based on the process of thls development, this paper discusses the phase locked loop (PLL) which has

- enabled the flat display monitor to have the same interface as the CRT, also covering its basic theory,

functions, motion analysis and design method.

. i3 L & iz : ‘
T MRAN T4 RSV BFEXRBO S5 X< FR(PDP), BRRNET
(ELD), 3 & UEREHBOBERR(LCD)ZED S 4 FBHY, BI4A TLHKE X,
BE, BIUNBSEHOREHCBWT, CRT I LEME 2> Tw3,
%7z, iHERIR L LT T % CRT BBE U~15 1 Y F HEFHTH 525, PDP T
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Fig.1 EL drive logic(block diagram)
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Fig.2 PLL frequency synthesizers block diagram

Ve(s)=Ks(6(s)— &(s)/N)
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Table1 Comparison between electromagnetics distributions

A [MHz) BJ20-ELD [dB] BJ30-ELD [dB]
48 -1.3 (V) —
80 +4.7 (H) —_—
96 —5.5 (H) —13.6 (H)
160 — —12.2 (H)
176 +4.4 (H) —16.7 (H)
192 +2.7 (H) —~17.6 (H)
208 +1.2 (H) —16.1 (H)
224 +0.5 (H) —14.8 (W)
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*BJ20-ELDOJIEIC B IHEATBEFA « ¥ =7V (ER7vv 2 %8
T) W, UTOII 2= « 7= FPBLIURRBICEID Y-V R SR 3,
*F3A—bF—=7 (HE:Al, EX.0.04mm)
cRFR (E C RAX Ao 25, 8RG8, 85, THE0.1),
Lo~ I T0%LE)

kY, ledbr—7 Vo DBENE & URES, MEORL L~ Tl
TEIELHET 3,

Fo X I el

B, HRbahTnwd 7oy b, 208EESE LTERZ oy 2354
HThHdIrid, EEOHDICRNIGED TH 5, \

BRTI 77y b 32Vid7 v 7 b vy 7REOREARTCOERABESh, 20
TeHBERORTHEEBCIVER 2 oy 2 DEE2 2 T3, LaL, BRI
B77v bRRANVDRREC L 7o T, X (BJ 30-ELD) [k, CRT ixfRb 37 1 X
VA e B=F L LTERTZZLIIBETH S,

779 bRAINBERL, €25 L LT CRT LXETZHEE, 22—V 4{ FOE
R»o, ZORREEEE(Fay TS a—NE)NE, 75w by, CRTE
DET DT 4 ATV A « 74 FREHRL, £DA4 I 7 2 —RApBlbTREgT
b33, \

ZOBE, RICBRIZEIRT Ty bRV EBBELRER 70y 713, DFoty
Ve®qVa—VARGHIET 2L, QFE=FBWITERT 558, B¥H3, ¥
B5DHERXL>TH PLLOIGHIZED, 7vEy 7 icREDE= et 5
EX7ay 7 2ERT DI LBTRETH S, 72721, EMC B 338, 220
ROy ZE779 MANVERODETHE LS, TOHEYEL KT 2 L ®
SRR FETRETDH S, »

Lich3o T, YRATLAZBROBE» ST % L & 21458, ZOASEEE CRT
AV T 2=RETRETHDD, &y BT AATVA « FNRNLRARZEKZF—ID
ATHERDEWE, 74—V R A2V B I3 MBIZEVBRIRENSI2HDTH 3,

Z® PLL [EE&IZ BJ 30-ELD Tid A > 8 7 2 — AR —F LIZBNIZ, EF¥— vy 7.
R—F (A, PLLR—F) L LTHERET 5, PLLR—FiX, 015 b 50(%) x
50 (%) X10(FBS)mmBETHD, AR—R + 7727 OMEL IR, 20K



TA4RTUA « B OHHEA >4 7 2 —AEBIC BT 2 PLLOIGA  (657) 73

BOTHREMER D S0, D77y b2 bEESTEETSHD, CRT 4 v 4
T r—AREETLFRERLELS,

FRENCIE, —a2— T4 ATV A « 794 ZORE(EHHIKE, =5 DHRL
bFREh, TORBZAVI 72— ADKMBED, 2—HF e A VI T2 —ZABLY
TAb Ry ORI LLBERETHSS, KPLLOIGHIZ, #DA > 7 x—
ADIHEBRICBIIIRPDRAT v 7ThH 2,

2R (1] @HEs, [AimEmEgl, 4— o, 1961

[2] [Phase-Locked Loop Design Fundamentals, AN-535 | , Motorola Semiconductor
Products Inc. 1970.
(3] MR « wHHEEAN « BBEERAS « BiE, (A 6, (A | Stk
(#), 1981.

(4] M HESE - HINGHT, TPLL-IC Of#ivs b, BKEEHIER, 1987,

[5] [MC4024 (Data Sheet) ] , Motorola Semiconductor Products Inc.

[6] [MC4044 (Data Sheet) | , Motorola Semiconductor Products Inc.

[7] TELF4ARAFvA42=y b ea—HF—Xv=aFr], vvr—THhiot

BEERNT £ © 1T M (Yukio Hanatani)

BEFD 60 FERIPE R T IR TR, MEHAz=

VA () AL, Bk s— F o x 7 BEISEIMH 1 e, BE
A z7uFud s KR ~—F Y= 7RI —EICETR.




UNISYS TECHNOLOGY REVIEW # 24 5, FEB. 1990

BEiEHREBORR

The Development of the Automatic Paper Feeding Unit
A R OiE A

B Vv E—ATYUIBHRENT, 7V vy OHRBEREIZEHE I ER LRI
MOKEDNMESBHED S FTH 20, HRIFEKE GECHHE T 2 8EIc T 2 By
BEE - T,

ARRTE, HE2=V R « 70— 7HBI% L 1 EEGHEE OB S X BB BIIKIC >
WTECdL Tw 3,

Abstract The printing speeds of computer printers have remarkably improved since the laser beam
printer was made available, but inconvenience involved in setting printing paper (forms) on the printer
still remains unremoved.

This has given rise to greater user requirements for the device which enables printing forms to be
supplied automatically.
This paper describes the functional characteristics and mechanism of the automatic paper feeding unit

developed by the Nihon Unisys business group.

1. & L & Iz

V%) Iy OHBLIEKTY v 5 0@ BE I EAS, KEHREE~DO®H
BRERACITbh3 Lo eho7, LaL, 7Y vy 0BBEOE»S B2 3L
bEELIZRE s AL E A SR TR,

—7, WHEEAOHNIE, H20VET7 7y F OBERBOHE» S b, 7Y ¥
OREFEENEER L TR T 2 HBGHEBOER S k> TE T,
AWTRI=VA « ZV—7HBFE L 1 HEHGHRER (BH 1) 0Bz oL TlEN
b5,

FH1 BEhsHES
Photo.1 Automatic paper feeding unit (A. P.F.)
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2. BEHAREERRORE

7Y VI OEELSELF T, AFOMEERER L SN2 FAROBIE LfFEe
By 3R08, 7Y v OBRERERMLOGHITERoTw3, IVIE 1l 4 > FoiZH
R (1482000 ) 2 B0 7Y > 2 THIRIL 2B & ORI 2& 1R T, REO#HI &
ZHEBNZE A ETD STz, 7Y ¥ OBRIBRIEINIT 89% 2 & 69% 12 Fhio
Tw3, ’

8 IFHIDEREEL: LB E 2 E L2 L, HIEHEN S4B B o7 I2bhdbd
THHEE 2. 7T E> T3,

K1 BERILH
Table 1 Comparison of the working ratio of printer
FEFY v BESY vy
UNISYS 04708 UNISYS 0490%
HIE#E (LPM) 3,420 11,700
HIRI B LG 1 3.4
HIRIRRERERG  (53) 38.60 11.28
R (5) 5.0 5.0
"X (%) 88.5 69.3
sEHILER (B 242,200 648,600
nERL 1 2.7

¥ ARV DOYRERZ L > TRLES., FBERARV -5 D%
BLHBLTWIHENE L, SHERRIERAKCDHS.

BE ) ¥ 5 OBEZER LR B L BB Y R 7 21, BETY) 5 5THE
WD ERIBRL T, BMEHLELTo— AR LD VAT A RL T &
e, DBETRIEDBER AV -7 v 75— u—VidHEBELMARKREL, —#F
HTRERAEEAVLEY AT A 2B L TERBTRELTWS, £/, BHCk-
THEHRA IV T - TA7 vy FHOTBEBOBRALRA SN T 3,

LY AT N—=TRBOTHREARET) & (041 B) 2 RET 3 LTI,
BREIVHEROT [BEZY > 7 25T 30 E, ARORE - BOEEE D), —
HBYATLRBEITRETHS eI ERSHEh, ThiCHET 2 LERELT,
ZITRREZZVHLOLEZHcE T HEEHR Y R 7 A 2 HRICEREE T~ { BRI
BEFL, BR62E10 AR LUERITHALL,

COFEEDTERIC LY, REFMEEILEGRARKEREHATEL R od 7V 50
BEZROEEZ b L&D, OFRVv—FEEOHIL, ORRMOEAMLEEDT
BEMEDSH T & 12,

3. HEMGHREBNIRE

3.1 A & B =&
M 1350 BEREEE OB 2R L T3, BRESR 7Y v 7 23T
52 REicblzoT, HEL THR2HEETE 2w 2L TH 3,
7Y I OREHEERERE LIBR AT ALLT, TBRIITCRERE,
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B £ SRR FAMILE - SSSMATE
MR T | RgLETRE
AR RELR FRARIRS [
RIS MR
PR s &bt
FRAR B B
JEFIHAEIR

1 RIEEXERRSE
Fig.1 Consideration of the A.P.F.

O—ikic k3R TABERbE TV Z LRBIELRD, WIhOBE LA
ORI IHERTH 3. ‘

7 — Vi =17 37,500 > — b (11 1 > FH#25) - EDRIERERD %9 190 53

RRAMK=%735,000 > — b (11 1 > FHE) -EIREFAE #9218 &

7z, TNODBEY AT AZBHEOIY B KRE L, Wb 200 Kg 28
ZBHEELZY, AREROLDICERERME(7+—2V 7+, HAEES) 2LE
T3, BHTRIOLI RREREALZTRIMICbI > TFY v 5 cHf%
HGEATREL T2, BEFALTOIEREEEL THYW2 2 L 2RO
L7, TREXZBZD20HELT, OFRERENG, OEGRERER, GFR
BEE, LS EERRELTERD 7Y v ¥ 228 AMEEEADKEO T REL B

DFIFERAL 7.
32 MR CEBK®
2Ry &3 Z0RERRE {, AEZAR, RREERN, AREHGT0=->
DI SR ENT V3B,
B FARBER AL b
A%EAD w2 >
NP o
L
WBika <7

s e FRAEH
miggAg BRI

2 HRIREBEOE
Fig. 2 'Consist of the A, P.F,
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REZARBER I V725 0RKER T AN, BHRAE - S2EERESHER
DESHB L MAMEZBIET 3. (I# - BEMES W ARRZARCE LR
BT, AMRSIBEIC &L > TR EEO - I AMEEmIcRY Hah 3,

REEET T, AR SbEEIBC Lo T, AHlSAR» SHED Ha ik
MO, REEEMCHEL O ATREDER 2R EbYThr s, Ak
BEROT7T —7V—RCEE T 2. BREBHEsHERROEG iz, BEF—7%
BROHMLEno—EOMBTT — 7288 T 5, BERTE SV FEE, RKOE
BEF2HRT 3 72Dy F R — % A OBGEEFfHTC 513 2,

FRAEHAERIY, BRS NI AMRE 7Y V7 I8 3 2 - DS & ¥ 2 RO
&, RO TEREN TS, 7Y vy 28 g 2 OEKIE, X[ v 7
ECRIEEB» S 7Y v 7 2 TESN S,

3.3 1+ R :

2 IHMEBOMEE DA ERT.

R2 fRRkELR

Table 2 Functional specification

o .
7V vy ERRAK G
® OB
pingzEh e -
wOES 50~ 300mm
# bl #55~ #135
BE7-—7 Tmmighk s vy HADAESET~7
BERA > NER 7 X 9mm
BERA Y FOE Y F #120mm
BE7F—7ORES 100m
BRERIAINMIAL | ion (RS X 0 BE)
(151 > # F#)
EEARTH (B 1,940(W) x 1,000(D) x 1,420(H) mm
ERRE 200V 348, 3KW max.
HE #3600 Kg

4. BBEROFH
FRBEEORIBIX, Lt EHLLEMEAVLLZ31% <, EROBMIZL -
THAMLTONTWS, BEBOFTREDOH 282V D0EBENT 5,
4.1 ZGEREERS LETORMES
FEBORE 2RFRRILAEORABKEMO B 2L wwh b, 20O L BEEREHE

2% ORERREL Tw3,
1) BEREhciRb 2 Ao RREERG LER L CAKORELS L U
ZOEEETT.
@ FAEOKRER (FAHRKEEIEXIT D I8) =64~224 £ 54 > F
REREBERE RGN =3.5:1

@ REOE:S =50~300 mm
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® REER =2065~43355 3 & v F

A EER /N =21:1
@ HEOES SHozba =83~193 37y

2) HOBE--- ARENRTH IR0, SETRTONT Y F, RERES
KXo THFEIrPOHENTHOBRBEMERZCEL >TWn3,

FSE DB b BANRTIR TS 3 Exr A RO, Bl « BESH (Y 2 ¥),
BiTh, R, 31& 30 LRTh 2 FRREL 52 (K 3). Zho ORERREIR
BMTHERE Z LD, W ONREHLTRE2 2 L2Hn,

FIRB ST R—#1 « BIER (4 7 ) —FE%0, % 721 BICHER L 72 IR1E

—Eﬁzm —— KD QI HSBE4T - T BRI
R Y — RO EEHR Do TR
Blx¥D — R OB F O M X L 7RI

FIAE () émﬁ@mﬂi 'mﬁ%@J

B - RIS BT S iy

3 REEBFR

Fig.3 Abnormal shape of continuous forms

3) AFONA---SEBEFELUIEGRERR, AREREL TH MM S L
Ty I VR IZHEIEER ARV —F > TS, 20D, AN
Fa v R7IBONIRBOREBIRZ—ETIER L, IBL A L OBERET LoEE
ETARAMMBEINLTAVESoTWw5S (M4), 72, VWi ->TiA
FoBBTY bRHELPTL,

gL

/_/'

S

- /‘
X4 REMEIL

Fig.4 Unformality place of continuous form

4.2 FRIEGIE - RSMHIEHS
B 5 & A AR OBRE 2R s, RGHEE ToBROERE, STRARORE
LEGRAROLREREEbE, TORE2ARLLEEEET -7 TEET I AR
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BExELEORELEL 2R, AROATary b R—NVEFIAT2 2 E8RET




HEGHREEDOHERE  (663) 79

5 MBEEmsR
Fig.5 Conjunction paper edge to edge method
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DIz, TORKEBEOBBRELE, B OMERIRSKRERRA VT
HoT, BTHBOHERINY 7 & FEOE~V 2B L. :
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4.3 R LETBEMHE
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BRI U RT7 2 SAEERZIIANDI DI S L LD, BB U7 ICERKEHE
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Rx S b
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h st \\\y AT

‘ ‘&%%—7»
HZERF

6 EiEAERE

Fig.6 Normal form to be made by paper position
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DTRDPEBEEEL LT3, BIZREIZ LR 7B BERE e 2155,
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LI Thn 3 iz DM YRFREMREI <. 27, BEMEEERHERE LW &
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BEENCHLSD > Tz o0,

2) EME, FBEL 2T ke V—HFT7Y U IFEIFEL L XEPRB 2 #IC & -
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DEEL TiZ iz & 72w,

3) EHATHBZ L

4) PRIZISVVEBALIE

ETh3, .
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e, BERT -7 ORRTIT L BRI IR TELD, ARICRD 23 3 58
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BRI CPU E-SHE ——x—5 128
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Interchangeability Test of the Write-once Optical Disk Cartridge
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Abstract Round-robin testing was carried out last year to clarify specific problems of interchangeability,
based on the ISO/IEC DIS 9171 specification for optical disk cartridge of 130 mm write-once by the JIS
Optical Disk Standardization Committee WG 4. Some of the physical parameter measurements showed

a large distribution mainly dependent on the measuring techniques.
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Table1l Attendance for round robin measurements
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Table 2 . Parameters and specifications for physical interchangeability test
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Table3 Parameters and specifications for media with drives
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A New Threat——EMI Effect by Indirect ESD on Electronic Equipment
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Abstract When an electrostatic discharge phenomenon occurs heteronomously between metallic objects,

1.

a modern electronic system located at a certain distance from the discharge may respond with un-
expected sensitivity to that phenomenon, even if the phenomenon is so slight as to have been ignored in
the past. It has been found that electromagnetic wave energy is emitted as a result of this electrostatic
discharge between metallic objects, and especially when the charged voltage is low, it has a large

acceleration component and can be a serious threat to electronic equipment of VLSI structure.
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VCCI n# & hEERAER MO <‘: I8

The Status Quo and Problems of VCCI Regulations
and Radio Interference Measurement

B B BRI, ETEMOSHELESC X > THEEENREL, HEWLRIELEsEIL
TWV3, N=YFN e AV Ea—FRT—F POty FEOFREBE—BRECBLTH
FEbhd & K-> T&l, IhonfEditaaE, LiE UIEREREIL S A7 e L
FHErEITHEEEZ>Tn3,

EREFEMERS (IEC) OEFEERFIZAS (CISPR) i3 Z OREERET L 7R,
1085 4Fiz [T RIS O E BB OB L WSE S 12DV TOE% % CISPR Publication 22
ELTHTL, kB, REERBEEEL (FCC) i 1981 12, T CRHAH ZHIEL Tz,

HAEIBWTIE, 20 CISPR OEIH > ThoEDEHE 2 ER L 7248, BHE D EH
P> THAD 4 Hitkic & 3 MERLEEBSERRE I RAGIRES (VCCD ] 2RE s+,
BRick s BERLRHOER 2T 2 e,

PERRR, BRTHESEELBRTH 720, FA—HERETHEL THEEY 4 b
BRZE, BRBRZIFEBLIILITREE 3,

AR, VCCI O#iHE L PIRFHEEETOEHRBERE 7Y INMEED AT bV OHEER
Bz CATHERL, ZOBELRMEINL T VERLEB2 I 2BHE L. HEE
ERBCIR D etz dizid, =734 P PEHEEZORFLAERMENEEL®E %
FoTw»2, BHORERAFEL Yy CRBLLBEBEOBAEDETIT 2L L
v 5.

Abstract Recent rapid development in electronics technologies has produced an evil of radio interference,
causing social problems. Information processing equipment such as personal computers and word
processors have now been widely accepted at home. Such equipment which often emits electronic
radiation has been a cause for interference on the radio and television.

The International Special Committee on Radio Interference (CISPR) of the International Electronic
Commission (IEC) discussed this problem and announced a recommendation in its CISPR Publication
22 in 1985 on ‘the Limits and‘ Method of Measurement of Radio Interference Characteristics of Informa-
tion Technology Equipment.’ Before that, the U.S. Federal Communications Commission (FCC) had
already established the related regulatory measures in 1981.

In Japan, the CISPR recommendation helped to form Japan’s own standards, but at the request of the
Ministry of Posts and Telecommumcatlons, four mdustry organizations—the Japan Business Machine
Makers Association, the Electronic Industries Association of Japan, and Communications Industry
Association of Japan——ijointly set. up the Voluntary Control Council for Interference by Data Process-
ing Equipment and Electronic Office Machines to promote the public sector’s self-imposed compliance
with the regulations. )

The phenomena of electronic radio interference are so complicated and difficult to measure that

measured values often vary at different measuring sites even under the same test conditions.
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1.

This paper describes VCCI’s limits and measurement together with basic concepts of electronic radio
emanation and digital signal spectrum to help readers have a better understanding of this complicated
problem. Good measuring facﬂltles such as an open site and an anechoic chamber are required to find
out solutions to the problems related to radio interference.

This paper also refers to an anechoic chamber installed in NUL’s Tokyo Bay Development Center,

newly opened in an attempt to develop high-quality products.

T C & Ic
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® 1 H—iEEgEEY
., Table 1 Class 1 limits,
IR MR B OB O HAHIER, ?ﬁﬂﬁﬂﬁ%ﬁkﬁmbtmoﬁuT’Cﬁé k.
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« 1uV/m#% 0dB ¥ 5. ‘ ‘
- BIEFEEE30m, 10m, 3mD3buFRHE—DTLL,
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. ‘ HALTEE | P B E HERIRIE | T ¥g(H | #AHEME | iy HE
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+ 1uV/m% 0dB £T 5. _ '
o ¥EATR{HE — Fh_:oUézﬁ]ﬁﬁﬁbﬂzﬁfﬁiﬁ‘-eﬁé%ﬁt?% &, ZTOAERABEHKCORIENRIZITH 2L
Tb L. & .
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* 1uV/m% 0dB £ ¥ 5.

+ 150kHz ~ 500k Hz OFFE L, AEEE R CHAME dB TR L LRICERMC

* BARTRE € — N2 2 MR P LA AME £ M 715
Thio. ‘
* 150 kHz~5265kHz ¥ WM B HRE T 5.
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The PCA-CAD System——LAYOUT
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3k, AA&z=3y AHE% L 72 PCA (Printed Circuit Assembly) ® 90 %ix LAYOUT %fw»
TEREFLTE T3,

FRRIFCUTOHRE» BRI TV S,

1) N—Fv7BHRCBT5 PCA OMEMT

2) PCA-CAD OifH ¥ LAYOUT Y A7 ADEAM
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HEPYENCERT 2 ECPCA RFENTH S, N—FU=THELBZBI 57—
7 OFNOHT, PCA OFRIIREHBELBEERLL TS, N—F 7 = 7HFEDOEHM
i, PCARBT 2T RTDF—F 2FERREL, RETERDATR SV, 7Y~ b
HERZEE, N—F Y27 OBRWCZELVEFERRELRThIER s RVLL, R0EES
Ho2HEEL 2T RITE SR,
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AT, BERBEREOER, LAYOUT OFHFRAI, ¥ AT ADKRR, GAICOWT
B2, L REBEEEPARICT27:00, SEEERTREDVTEEFEL (RS,

Abstract We have been developing and enhancing the PCA-CAD system dubbed “LAYOUT” since 1987.
It has helped us to design 90% of the PCAs (printed circuit assemblies) whicﬁ have been developed by
NUL (Nihon Unisys, Ltd.) up to the present.

This paper is made up of items that are as follows:

1) where PCA is positioned in the realm of hardware development

2) what PCA-CAD is aimed at and how the LAYOUT system works

3) how the automatic routing program helps to make high-density mounting possible.

PCA is inevitable to making logics available in a physical form. PCA information plays the most
important role in the data flow in the process of hardware development. Each of the people involved in
hardware development has to be allowed to set and retrieve all PCA-related data in a consistent way.
PCA designing must also guarantee electrically correct hardware movement as well as high yield rates
at a manufacturing factory.

The design principles for LAYOUT are in creating the consistent flow of design information for
hardware, and in supporting PCA designing that satisfies all electrical and manufacturing requirements
including size and cost factors.

The author clarifies PCA design requirements, LAYOUT design principles and the system’s advan-
tages in addition to the disadvantages. In particular, more precisely described are some ideas that have

materialized high-density mounting.
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Fig. 13 Examples of packaging
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4.2.1 PII)XLETF—545E

router BFRFED, 7V v FBFA F L LIRSERERRBLELTWS, 32X
i&I%ﬁLT&%ﬁ,%ﬁ%ﬂﬁ%&%?%D,mﬁéﬁéﬁﬁﬁﬁkTéi5&
BEERR>TwRw, Yy FRERBZVAL R THoT, ¥ —idZY v FO Eiz
LoES Lz, %@iiru7977/x%ﬁtbfw5tu@%&mtb 7
V7oA %F 27 LRBOEET 3,

router DRIEEFRREI, 7NVTY XL LB L KBRS TWwW3, ElEs
A ELTHRRE E RIS ORBREN 2R TED, R0k 37— DL —1
R T BN -V RERTEZL LTS3 (M16), = S, BEEErERTLIIL
LD, BT IR b & LR BRIGE O RS R B 2 L TR B,

4.22HTHRREY, Yy FEIELSBRETZZLRZED, 7Yy FLAL—F D
X7V T7IVAEVEVCERTBILHTES, 7V FL—FThD 55
TIVTSIVAN—FTYHH 5,

X
]
!
1
]
—x i
] |
¢ x—xk

16 RREH -2

Fig. 16 Pattern looks like routed by maze-router

router MRS — Y EF [ XS BR o7z IRV R, EBIREEMEICT 3G
TABEDSENT WS, ZOHEEERLTRBOIA Vi, K17 WRTE#Y R b &
FESH ARV A MCBEFINTW S,

B18(2)DEP»o LTI EDIFT IR, 2 OBV X M & 1 BV —FF hid k
W, 727U, K18(Db)D X S ICHHFHDRINDH B HEEE, o BIXSAX LETOHY
AL BEBERET 2 HESHTL S, ThnB 22 LK LDy 7107k 5 6
555 5 28, BRI E ISR ORIV T2, MRERIOSHEIZ 2 3 2 L i3z ls,

ZOEY R POBRERR, F—I#EL IS T AOKRBIE > TRIBIZER(ESh
TVL BERTY y FRTOvia MLy b=y 7 TR LS KRB HTHY,
CODTERLT B LIERD 4 fEREOHERT v 72, LEOREEL 5 30 581, K
BELEARTS 1ML DITRBTE3 L5 zn3 L Bbh 2,

4.2.2 )T REBGT) v R
router i¥, EFIIBEEIN YV v FER 2 Y75 v R %Yﬁthf;b“’oﬂﬁﬁi‘%
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\

l A ET—E_‘(ﬁL“
]
[ 4
PX Co
! [ ™— »4
¥ Yr :
v
M & ’
(2 EH IR (b )EFH IR
17 &YX b 18 #1 X MR
Fig.17 Axislist Fig.18 Axislist and retrieval

ZVYFRBILZERZ>TOTH I, Z2V7S5 VR, BRBEBII3UTO6E
HOERIV 7S VR, BIUBER-—ALDIAL VP ICEEINEERI VT I VAL
bl b,

RYL—54y
FYA—3 vk
FYUL—F YN
B7(a)iRLIEII, Ny =207 74 kT 4 Y OFBESHHEL, via IZ
BTV REBHWVBRLATESRL, 4 YZE&bERS Yy F2HAWS LT
2. BRIV P %274 rbvia bHHEZFIWTH LW Yy FELTTIREZL,H
RBEHARELEDRIDEDTHS, T4Y—I4 227 IV AEHCEGRSY
Y FERETIONBEETHS2 (ZOBKEHET Y vy F LD viaZk7 V75 Y A&
REEILTWVS), bo LWV Y FERELTH LW, ARVFRBEL D
BT, FTHERIELALEDLLRY,
ﬁ4Fth@79;Fw%u;of£&6®u zz%rﬁ«t JEHBER
BCRZ YT YANAR DD THD.

router 3G IRIBIZBTLICEZ B I ENTE S, Zhik, ZERTIIXFGNDE
BRDEICE 24 Y E—F Y ADERVEFIETHED 2 E0EHNDDTH 3.
~router via X 2 B s 7 B viak, 4BUEICh>T/Ny -V 2R~
7B viadnbs. viaDS VY FRBILZARS>TH LW, S5REBOS v Fid#E
BRZ Y FEEERRAS VP 2RETES, JEEFRAI VP, Ny —vEBELY
VETRIYFVART2LH0DTHS, Ihid, /89 —UagEEshs L8k
7Y RREEsIS,

CNINCEONCNC)
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ZOEEHET VR BIURFEY LI YT TR, SERCOBBRLHEET S
12D H DT, HERA - LEHEPERLEKCEZLH L LAYOUT Y A7 2B D
BaThH2. 22 REABTOZ VT I VABE LWL EWS &, 2.2 Hi TR
L3 KV ADRETONRY 5 v izt 2 (ERBESHERITIEL, Lo
HERETCR DI SRVLLSTHo T,

B19(a)Tit, BHEAI VB2V 7 IV ABREREILTLAEFERLTY
3, UL, FUNMIBETICHE Y —vhnidhis, FEr2301 Y VER
DEEVRZTERY, ChINBERETCTRIHETE 2 OMECZ 5w, K19
D (b)FFERET > P TBY (THhbBRBERIVFVR), 7V 77V RER
BEZLTWEY, RIS LIBETORBIR I ¥ P23 Tuiicd, HEIR
TORRES LD SR oIz DTH 5,

X viaAaf Qvia®f

) R i | T

7y F=7F i FYn—Fun

INTI7R% ' INT 72 R%

2L T v, WL Twa,
(a)iEMAT >~ F (b)FEEHRAT > ¥

19 #GERS > FEIEERASF

Fig.19 Connectable land and unconnectable land

4.2.3 EE#RBENMILE

moewUL@PGA%%mTét,%mﬁﬂkmﬁmi¢bfxﬁﬁmﬁxa

5 LIS EE D729 Rip-up BESHAREN TV S,

BLR SR B ¥ 335811, ﬁﬁﬁ?@k%ﬁ%mw5kmﬁ%¢ﬁ%ﬁﬁt
Ry —viMEnD, BHEELL TR, THEEE L EHEEESHAEILTNYS,

BS54 B EOREE T, BEYVFUBEEAWS ks, ZOMBEICEVE
BREENT Y ADFEHKICROERBEN S, .

router i3, R7EMvia2AWE I ik, 4B EDERDLYE > TOHEERER
DWRETH D, ey —O—WENECHT I LTLD, VI 2ERITTS
BEEER STV, 2Xviaz ) 79 Y ARBRLTOUELS Y y FERES I
R, TA VOREMBIZ via BTSN WBEEERL T, viafiB 25 THEE
bR-TW3S, ZhoDEEER, BARREOTREMEI C L 2 HNICHEALZBD
TH5 (20).

PAESRRT &7z & 512, router IZFRFHFERIEIZ & 5 router & LT, BREVL IV
EDEDETODONRRER->TVS,

3, SV T RbBRERNIZIEZ, B LYY — 2 OF[ FASHOLEL
KRE->TWBIETHS, EFHOC VUKL TH-72HIZ, ZhTHRYME
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s d L

74 23 ®hBH LU 5L Tvia XE<FH L Tvia
vialdB» v,

(20 via fIE% 75 THEE
Fig.20 Float? (floating-floating) via

Wit T8, BE® & 512 SMD (Surface Mount Device—RERIETR) 2L &
hizb, EEHOBESTHRMIED Y — VR EZ 3581k, BORRTEEECK
= REMNHTL 3.

CRSIEHAT B diziE, 7V FLAL—F Lk BbhatsiEss, 7Y
v MEME LSI k38T, WMETR . CVBRITERT, EEEREEROES
DCEBLTHRORBT L TY XARENS LIZELZV, 7Yy FLAL—F 5
FHELRBOUHILVDOTHS, FrRvl—F LORAENRLES ZBbhs,
SHBOBETH .

5. /\— Kz 7RIk — % L CAD D1
N—F Y= 7% —2 N CAD OB %2R 21 WWRT, ThoiRARE L, RERET
CAD, ¥5 754 v V—n, %% CAD D=2z 63, KETIR, HTE
Rt K577 4 7O CADLBBIC DWW THRRS,
5.1 MIBREXIE ‘

1) HEHZEAO DRC-- XD DRC i3, HENHRORERT LIHTE
HEBEBRREEVDIEY VI v 7 ARICREET B2 6D THY, XTI EZFEREY
AW TROOHETHS. BE vAvOER, RECOTTORELHFT
&2, N—RTx7OFNNy JREEEIISEIT O, RENELD XD IR
BRI T CHERITIBOODD LD LSRR EDRHL, TFA/N—bY
AT LBAC LRV TEZ > THS,

2) BEYIal—yaleREY I aL—F ok EER DR SEE L B RHE
ET2BEELTEFHToNS, ¥ — 7 v A 2R T 2454%, AND/OR%
DEFEREZ SREITHE-> THREELXEBRT 2HEL, T—F D7 —RGFBERE
BERY S aL—y a YARARTHS, L LBELBERTEHsEDE:

REOBHE, A3V Fr— ML AREERV S SHRENS S, MEERELY
RVTORIERD, V7 o272k 3RIERY £ LIV,

3) HEF oy Ialb—Feyialb—yayLyYyeeen—Ko a7 FNyS
it, &% DVR (Design Verification Routine) *FEIZN 2 TNy JRH7 0/ A
EoTiTbs, CODVR £ 3 ab—ya v CEFTTCE 2 X ekhif, 7
Ny TORBEILMHEREIC R B, ~4 7u a3 ED LSI 2H5ARERKREY £
2ab—var§2iR,LSIoEFvfEs i@k swl,¥Sav—va



154 (738)

X
>

]

HiE
La/gy

~ ‘ waishs VO [e101 Jo amidnng 1z 'Siyg
- EWH7 LY <2 AVD TZE

(T84
WIREE

b1t}
Hid

-

premcreecann—y
SRR
L T

#OMQA*#VOd ‘#3193

MW EEYE

S EE/ <A/ W/ EY

EEHLRIST

3

g =7

HEHLYIST

rRade b ot

S S

 uaitmoop
{ BH/NG

AR

¥

o

o .S
ng ! -

2O
re===q

BT UE: )

[ NS

gt [ | —




TV ERCADDERE  (739) 155

VRO BRICRoTLE D, ThEAN—T 372012, LSI RFEAEMOF v 7
EE-oTYIab—yaryLlIdeLTEIONLDY, EFy Sy Iial—F
Thb.

E e BRITTIE, Bieitha nfc—"éi"ll/%i’&x’_é YE8iav—varyIrvy iyt
T&%R, wEBEHREEALRED LCA (Logic Cell Array—PAL D L 5% DT,
MEES VY IA L u—RTEZF9ANREELT, Y av—varTarb
Diz, LCA ETHREEMEET 2 b Db TE T 3,

COLIFERB-ROEZD IS 2L, "—RYzT7%VY 7 7270
2T T TBRE kb Linikn,

4) fEERECE - BRI AR TEREMEEADER TH 2, RIEFEHORT KR L
LTADRETH S, BMITEERAR»ORE230THY, HAESHETEWL
PEVREEHEORYMRTHETH S, {1 2w eiEdcsniE, HIEH
BRI 7Fvy— 1 2EHERT AL OTREICR S, RERKEFHDRLA
CHBEHL DD oTH5D ZL bEEEIRE 20 LAk,

BEN—F Y = 7HRERESBOHFEnEA, IEEEDAY v F—F HHES
Nz, IS 2E 7T —F 77 F v BEHAOY —LVE btz HTETn 3,
N=F7 2 7RBIREESFEO EHENRE o TEY, TRIZFIETIZ VIS
548, REBBEP< M) 2y METHBTIIEL, foTh 5L 3AHEME 55,
N=FDz27R@77Vr—vary V7Y z7DE3CREETIIEWDT,
HAMHRERIERLSNEDb 25 EL RV EEbIS,

5.2 F¥aAryF—iar
’ 3.2. 1 EIZBAI k312, N—FY =755 HEEED TEER TR /- T
w3,

) /N=Y YR HS-KDF id, BEROEBZ IR, EERB/DOTRTD
F—IBEENTVS, SLEEHRE L TR, EERAOV AN, HRELTOR
ROMBEE, WAEBERE2H2 LV —VCESOWTHATILENSS, 2hd
ZN—Y UM ELRER N YR FHTIZ, LAYOUT Y A5 4 L LTEEDR
RBEHTHLIMNELHEHETE TR,

2) BT AT T Y e 3 % TR CTOEEICIX, UNISYS parts No.bsftis &
nTBY, NEHLTHEL WS, Zh%, PPD ((Purchased Parts Drawing
—HEIRBAIRG) ) LIRS, FTLOLER2E S HE1E, PPD BESB8EBT IS5 T
w5, ZOPPD L CADIRET A 7o) 2EREL T LENDH 3,

3) EIR (Engineering Information Release)::---- ZZT, ‘T"RECHETH 5.
7Y v PER CAD BZERCETRIELALDTF—F 2o TR L b S
7, EIR BAFTITS W04 D o T 3, BEEIL, KDF b £E/iz EIR 3
Rizz->TEY, EIREFAOY —VHLEIIE>TW3,
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6. B b 1) (Z

7Y v P ERE, BEE - B8 - BEE - CFENLEERZIT . b SAEKRED
LbOTHLHD, BOTHEEHNE “U THA5.

LU 228HORBIhoLZAaTHNL I, BREHCLTH, BB L THER
REN 2 32D THS.

REMBEOROLEFRBMESHTVwELEWD &, BROE ZABECF-> BB
HEMhHTELR, BRESLVLVLDLEERWY, ZOREBESELVE TR,
SESNTWARERLFET S, 2ARBECHEATHS, 7 v M EEOHREI
LTLHREEBZOLDTLRL,

i, EfHEE CAD CEHEDRWLDICEZTA LS L(COEERIEL»-
PEBoTna), B#fiA—D2REroEb> TERLBOHIRTH S, ZORRIC
Eo DB 6(c)D 6 EIC >~ 3HEETH 5,

LAYOUT ¥ A7 ARBAEMFEDO Y AT ATH S, TREHCEEHEHEM LWL E
EZTnw5,

PEEBNT L & @ 8 (Kyousuke Kamiya)
AR 18 R4, 45 HEHREUA Y R RHE R s
BEET, 4T ERAR2 = A (M) AR IGBY 7 b7 27
HEETETE 7 L — 7 B LT, EREEERT IS, B
T, v472u7ud 7 b A A—Fv 2 7HRE_L
CAD BFERRICFRIE,
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" N
R bSO a BT —FTOF v
XTPA—Extended Transaction Processing Architecture
2 W Pil

CE M XTPAR, 7Y 54 YYAT AONEEHAREMET 525, ZaLbe by
AbEDOEFD, HEOKRA PT—FR—=2A2HAL, W F ¥y ar2lET
BHEERDT, A MIEMMNT I LIckoT, IDEOMEBEENE T 40 bL Y
ANBoND, KT, BED7 Mt LT b ey AF A (Fault tolerant system)

DR B RS, KBIET —F R—ZA20WHRE LGS, XTPA BMER TV S HE5HmL

5.

SHOMEERDI Y E2—F « VAT LI, BT/~ MU EOMTITHIETE
% RMRLEBRI QIR L, BOFEEEEZLEE LT3, 1989F 6 Hic AftizBwTA
FxFMKG L XTPA B, AEEEN L EREOH CRABELZMLTENZREL THw3,

41 XTPA 13#feisg &, UDS (Universal Data System) OF —F R—RA+EFNL Y
HNRETIFETDHY, ICHERIZS SIEN3 LHiffsns, XTPARAAaYEa—Y
THEASRTOLB ), 2—-FEEREN T BEBMEY 7 b v = 7#% XTPA LA S
KBITTE /I, REREZMNEDLOND,

Abstract XTPA is designed to primarily help extend processing capability for an online transaction-
processihg system. And it also provides an equally important feature——fault tolerance. In the case of
XTPA where multiple hosts share a large database and process transactions in parallel, the larger the
number of hosts ié,'the greater the processing capability becomes and the higher the system’s resilience
Brows. '

This paper classifies and compares various implemented fault-tolerant systems, and discusses XTPA
advantages in a large-scale database environment.

Computer systems in today’s airline industry seek flexible systems expandability and high reliability

_ responsive to an annual growth of data volume by dozens of percent.

The XTPA on which production runs started at A company in June, 1989 has lived up to the designed
expectations in terms of efficiency and resiliency.

Further XTPA enhancement is planned so as to make it possible to support the UDS database model
for widened coverage of application areas including banking and securitigs sectors.

A great benefit is seen in that XTPA’s availability on a general-purpose mainframe computer allows
user application software to easily run on an XTPA-based fault-tolerant system without users wasting

their past software investment.

1. i L & I
AVE2—F VAT LREREDE, TROBAA VY TIV—LET =T ATV
a UNDZEMEBEATHY S, AL Y7 V—LARKBETF— I R—ALKED S
Yy a EBERREL, ThEXBTIELRY 7 VT LEHLEY 7 by
LT ERZONIRERNELELVERS LTS, ZoER R, BE=KRA VT

(741) 157



158 (742)

4 Y Y AT APWHEEY AT A b BE LD, HELEY 27 AOBERIRET
X 3B BRI TRIE X > TE TV S, T

—HTRE, THOHDYRAT ACIREWERENE L ABENOFRLLEELRD 61
Twa, 198946 Aiz AHe B TABRBERSE L2 XTPA ik, ZO=DDER
PRBICER Loy 2 —FEffe LTEEE T,

2. TANbe bLSTb s LRAFA

AV a—F  YRAFARHESEEVELERO—AL LT, bhbhOBEERE
CELS b oTW5, BITHED, (R, AHER, UEXER, ME¥Eys,
EBE2XIDT T4 VY AT A, £H, 2HFHETHEL VS, 2y Y
— 7 bRHEER D, VAT AN DETTE ORISR SN, 24 B 365 A
BELTWHHE, avEa—F « YATFLOREELIZ, H2lcksBEL
BENHEAE2LOL, REOBRHOARKENZESLHD, BHLOEBSHRIT S
Tw3,

EEEEOERAEL LT, —RINCER Y PRAF UL HRAMNERL TV 228,
SORBERARELT, 74NV b s bUSU L e VAT ADHSD, Ry FRAZ VN
A AATCREEELRORR POYIDIRZCHSHEZLEL L, 2OMMAES T
ABIET 28, 74 b e bUI U e YRATFATIR—EERD LLELELRWTHLE
BT B2 EHNTE B,

TANME S hUT YL e AT ADEZSE, AVEa—S VAT LAEHET S
N—RT 27 eV 7 by 278 L CARORER, IO TTEANRETZHOL
VIRAIDOLDTHS, Thbbd [(HhHsbOREHENS] tnIERRP, =
b EHAOBANCREI MHTHS, 22T, Ho2LHTRTEARMRICL TS
&, BAWNRTEEOREZ L 2 24EL2RITIZHFRTH S,

SHOBTAAT Y 7hoRA2EBNE w508, BEEV 7 VY270 05%E
KABSERTILRE#ETHS, 20k, V7 b= 7HFBILELZ L2 6D
SNBDY 7 MY T HEEERZREBIZEREL, EHETIIL2HET20R
METH2S, LBE->TCHEBHEADOY 7 bV 27 RBOBITTREENHET 2R
BN—RYz7 LA ERIBEERER LD TIREY, LkdoT, A=Ky =7
TIREZ ITOERRRIE, Y7 o277 bFHEAL, V7727 TES LR
FriuE X,

FANESEMTZILICED, VI MY 7 b BSNTEESERTE 2
Lizxs, FAUL, KA OSEMICED, AMOBREIHLTOTRESNES N
5. TEAOHEGEERATY AR MRCHURADIE, S FOSELIZED Y
7 b7 27 R ABOBEZRLTY, 720 F s U UAMBEBLNILWIEZT
H5,

2.1 aAvEa—%+ LRATFLORARERFR

AYEa—F « YRATALADIEREBEARIE, RELERBEAR A PY w7
WEAR) EBEEAR W—XY « v A FAR) O ons, BEHEEHANIE
FT—=F R—ADFEBREIC LD & 512, QF —F R—-ATEHBEASAR, OF —¥
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R—ADEHBREEHN, @F — R—ALHBUHHEEHR, @F -y X—RHHE
su—XY - Hy FNEFR, KAEEShENE,

THIWE s bUT U e VAT ARERT DY, ZOABICHE 2= D0
b5, BEERHN—FY272BRTZENROON—FY27HERE) &, KA %
TE#RICTAHA(Y 7 by 2 7HRAR) TH Y, FREZHEFAR LBEE AR
JET 5, ChSRBERNEVL LD TR, MAOTKNERY ARS ZEBEE LY,

N=FT 7RI, —F Y =7 ORLRERE $RTOY TR T LICEAL,
BEEEEERIE WS, BEESHATE, EX»roEEREEL2LENLT 2008
BEHLL, 7avh s bUIY MEBREDFBRD—DOTH o7, LHLRETIEN
— ¥ 2 7HRFO/NME « AL - BIEFLSHES, FHBORMICR o770
FREEBOZEMVERESNS LD Tk o,

V7 by = 7HEEER, BEEINLRR N ESEMT LD, FEL— AV
NEEL, LEMELELOMBEREZTEL, LI LRETR, FAMITEE IR
TEHKMEAEY, va—Fuy7BER oLy 3E2RATIILCLY, FERED
MERERE L >DH 3,

BEHEAA Y2 — I PTHRBELZRRY, AV IAVYRTLDT 2V ¢
PSS Y ADEBRTIR, TRERBEBRT 28RA MNHTO T —F R—ADFAFEL
REFDOBEAL 2B, FIERRIOE, TURE, SEE S XUHARNSDH S,

XTPA B 7 — ¥ R—AHHAUBEEGHFRICBET 20, KA MHTOT —F R—Ad
FlEiziZ, va—FRay2z«7aeyy (RLP) Wi HEA oy 28AL,
NIEEES 2R LS T2, XTPA REEAAREALT - R—AHFRAATHY,
FEREHARLEEAATRNOPHOBEERROA»S, 70—XY « Zy 7V FAR
LIREN 3, ,

1) FBERYART b HEO S oty ¥ SEMS N EEREER, RERIE

EEBIVE—OY 772706l ENE, N—FY2T7ITRTREND S
2, V7 by 27 L ABIOBRBECEET 2 TR L T, TRERBWT
BEEARICE S (K1),

Jut it a=E
RLP

1 BHEVARTLAL
Fig.1 Tightly coupled system
|

2) F—FR—ANEHBEE Y AT b WL U EHBEORA 23, HL2R—D
F—FR—RaAE—%&b, FARCE—D 7 Y7 ¥ a VOEEWTMIEL &
NOFEEPBETHIVATLATHS (H2).
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3)

Tat oy —@— Tty

Jid 1
| I

FaotekE FRBEE

M2 F—9R—ATRUBRES L AT A
Fig.2 Redundant database type loosely co‘upled system

TEECIZER T WSS, EHNE LMEEGELICERSH S, e, 1¥
W ) BEEQIERETFHEET 5 TEMR S N8R A b OLERER 2 H A
— 2T 5D, FUER T v S TONEFEERA MATEART L8053,
ZFHLR0VE, FHESES—BLRVIENRELD> B, I3, ZO0HE
LD D DHR R FEEECEET 34 —/3~y F2ERLT 2 008N TH
3, (7BELE—DDOYAT AREIATIHE, WA TAREELRNTT
— I R—R L NEERE RS €, BEE2EHT 20 b TR LVRTH 5.

EBHICE2IE, FAMUIIETHS Z eMNHEE UL, Hib LAt
Fohkwn, ‘

F— I R— A DEBIBIEA Y AT L BIL U ZZEBDO KR P28, —DDF—F
R—AEZDEFEL, b7y av2UFCUBTEYATLTHS(E3).
BRAMHZLWTF—FIE, MRA VSR EEHRZ2ERTZARTHD, KX
FETHER 7= R—A S —"OREEFOI LTS, RAMO Tty
VRZEEN, WERKEIFR 7oy Y BEROF = v 7KL ¥ M h o 0E
PEHETAIENTELAEMEER > TS, Fxv 784 ¥ MEEPL KA M
F—718%, BLUSHazIy P o barie b IF0RE— NNy FR2{ER
T30, 7uyYRCRBEENRZEHAL WS, LHLT—FIR—-A%
FA MERAET IRBOAT 2L AT, FAMHEFTLRIA 1Ny
FELELL, YATLADNBENCEELEZ DI LIR3,

AR MO & bR\, F—FR—AEBOMINT B0, F—rt—~

AR Tat i
A B
| ]
Fivlekd FRBLE
Fm =2 Fe g2
A B
] N S

E 3 F—9R—ABPEVHHEEAT L
Fig.3 Divided database type loosely coupled system
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v REDELTEROOEERETNESEEL RS,

4) F—IR—ALHAMBERES Y AT Lo MU L EBORA P RIT— 5 R—
AEFAL, VI rvarEUNIKAETEVRATATHY, TEUEREA
T3 (4), 7= R—ADKR oy 7 ORFAFTEIZEREREINL TN 3,
BWR7T 4 A7 EBOHEEE Co y 78BE2AMT 2 X%, Fr A HEeEE
BRBEULTKRAMETY 7 by a7tk 30y Z7#l2iT2 ARBH 2, Lol
HHEEBE X 0y 7 ARATR, Fy oy Z7HaOvoy 7 ORBEE2FE X
(AR (LeziE, va—Fouyze7r74vnuy’),

F r ANVERESEERAWAARE, T— 1Ay FKEL, KEFS V¥
v o3 VBT FES R,

EHIHARED, BEVI V¥ 7Y a YOUBIEF 25 IR A bEERE
ELBEEL, FOLDIIE =1~y Fa5EMNENS,

-S<H

7oty Jut g
Izsetwa ' EEEEE

M4 F—IR—ALAUFRERT L
Fig.4 Shared database type loosely coupled system

5) 270—XY AV WE e YRT heernT—F R—ALHBUBREEHNCET
BYRFLTHSD, KA MEIOT—F R—=AD Ty 7 izk, RLP #3RM LA
Re@iEnm LEE2RFE LTS, RLPEAK 7+ 0 b b I Y MREMBR SR
TVT, VAT L2k LTERTEEEZED (H5).

Tat oy Fatyy
I [
et

®5 2a—X1) e AYTIVE « AT L
Flg 5 Closely coupled system

2.2 P RAT LDONIBREEHLEM
A5 4 v b UYrva VA (OLTP) Y AF AL, M2 v a vt
EHIEF 30~40 B L ME SN TWVBE, bRBZEZRA 74 Tk, B-RA
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VIS4 VERRT, VIVF s vavEN2~IfELEbN, MY 100 G4,
7 D 300 EDMEEENBBHE L ShTwd, (72 5FHBOa VY a—FFARE
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The Architecture of BTOS
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Abstract BTOS is operating system for Unisys workstations, and provides excellent performance in

1.

real-time processing, multi-programming, multi-processing and distributed processing environments.
This paper details the basics of BTOS architecture.

The most fundamental BTOS concepts are of process and inter-process communications mechanism.
So the first description is on what ‘process’ stands for and how communications are executed between
processes, and also on process scheduling algorithm. Then, described are both the request function as
a simplified version of inter-process-communications, which enables application programs to have access
to BTOS core functions, and the way of implementing inter-workstation-communications, which make

possible inter-process communications on different workstations.
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Fig.2 System service program model
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Hb, VAT LY —CADFIAHIZ, ZoO#EEr BTOS D#EE2FIAT DL -
RARILHETHRT 2B TE S,
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** ConvertToSys ey £ W TITD.
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A
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TRBRBIEBE S OLADI L THD. bIBATEFRBICES 7oL R ig—D

HITHS
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| T Fa— I

FITIREE 1 KATIRER

FITIREE | AT ThLIRRY
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Fig.3 PCB linked at run queue

* PCB : Process Control Block, 71+ R % #3572 DA,

| Null ]
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3.1

ADPCBIRZ V¥ a— LIRS F 2— (F#77]) ERBLICE->TY V7 &R
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Table 1 Process priorities
B ANEAL H b2
0~9 BTOSA RV —F 4 ¥ « YRATFLDTOLR

10~64 YRTF A H—ERDFOER
65~254 TN r—vayvuss350D7uaki
255 BrOLRA

3 FOEADEFEE | |
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PAYONBELBERTIMON—F T 27 « VEAITXDOREN SR> TS,
180186 Xffii> BTOS T, TXTH CPULVYAYDNERAY v 7 iCBEN, %
IADARY.Y 7 R4 Y IBT UL AGET Oy 7 IR T W, L, BTOS
11 Tik, 180286/ 80386 DR LML, ¥ A7 REL S A >+ (TSS)I2 CPU VYR
S ONEEEHIL, £D TSS~DHEAL > 7 PCB icfiiEah 3,

3.2 7ot RMEE

BTOS iz, B4 % /0t AMTA Yy t—YOBEZERTIRELBHLTBY, &
RE“row AREBE” LIRS, 207 ox AREEIR, BTOS O bERMZ (LY
ﬁf?%%.ik,fnfibmﬂﬂbs@%ﬁ%@U&TﬁﬁfUtx%ﬁﬁéﬁw
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* Q=R xT e LYRAY INW2E LY =X, X NRETR7FV R« LY RS (EAR) S HICE 3,

** BTOS I3 — I ERE (fo& 21, CALL OpenFile(#$5 2 5)D & 3 7%) THINIBETUHL 2 7o AM#
BEROEFHEERT S, 20k, 7u/5~ix 7ot AREFE2ERL 2L —RHAREET Y BTOS OHEEFY
HLZETZ 3.
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FEREBOBABESHEDY TN, BRINZETIORINEE L VBRSNS,
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IIAFVY
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Fig. 4 Exchange

LT, 7ae A Wait i 2 EITLIHE, AvE—YDF 2 —DRFHICH 3 A
v —UREFED T AREINS,
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HBeizs, K5(a)DRED»S a0 X A Wait 52 #ET72 L, B5(b)Dk>
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Fig.5 Example of scheduling algorithm
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AEhTnw3,
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2R (BTOS ®Y AT b+ HF—ER%E) THLTAy -V 2% HE, F0SI%
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* EIED S DE YRS bYRTULADAL v F ¥ T EFSEIT, HAYAAFHER TR oL AL ELR
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2y M EROBEERNORA VI 2RZET 5.
3) 7947 E, VZZAbTuvrEXETSLE, Send @ TIx# <

Request a2 {#i 5.
4) =734 7 b LT, Respond i & D T RITHER2ERE T
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THEHERTHS, YIZZAb e Tuw D7 32—y M, BROY—"HHFR
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Fig.6 Outline of a request block

~Ny S, EOF—NZbEATE S PANLHEEED, Do T s —7
Y MZROTVDE, AVIFEHOD T x—"v b 74—V FEHERTITRT.
HIEEREARIERT, 7947V b oY —NZES D85 A5 215ET 3,
ZZi, BAERT 7 ANAY EN(T 74 VERIT), EEOEES, HENG 22
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* HIGEESRER L U 22 A F Pheb i, DI FA TV M oY =T ohD T A—F 2 ETRDREDRS, ¥
SEH> 5L, OPbcb iZid 6 /34 hDA ==~y RBBHBE L% 25, OHEFRIIZEK 255 31 MIZEIRE LT
3, LOLIZODI L HEB/L T —EREBRD T I,
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XD ANPAR

7€y b | 74 —NFR[HAX 74— KO
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1
0 |sCnthnfo IO A X EHET 5.
Routing Code : BTOSO # — A L A(HEAT 3L D THEHK 0 £#5%
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ET 3.
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IFATYIDNR=F A ar BT A 00EFEETHS.
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6 exchResp 2 BLIAF 2y VOMNEREERET S, SN AF Y
BEHNZ 247 2 MAEDYTRZIEL S L0,
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BT ~vFBHNTA—7v b
Fig.7 Structure of a request block header
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4.2 JoxXp+»a-F

7947V MR, ETEERTHY— RV TR L-a—FLIERI6Ey b O
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ROV D22 —FIHREN TS, 22—y —NEERT2EE, 20V —
NIRRT IMES LT ERBRINTOREWY 7L A b« a—RF2ED YT, Fh
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]
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8 24T bEY—1DEIE
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