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Global Memory (GM)

Global Network (GN)

]
|

LM LM
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Il Processor Cluster
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LM : Local Memory

CCU : Cluster’ Control Unit

P : Processor

CP : Communication Processor
DC : Disc Controller

HM ! Host Minicomputer
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SUNEEY NEMRABE , @42 N —L0R4T— FIBRIEE Yy FEEL B
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ﬁ%%whbLfﬁiS—lK%?iit%@%ﬁ%bTW6.ﬁ%ﬁﬁvv
TAFRZ Yy REFTTAFRI Y FOEE, &7 7 Bk 275 28K
s, EEMA(mov), 1 3T 4 Ty PLYRIADT— F@r4(inld) , 14 2
) =20 Ta4a(end)H 2 . BEMGOFTANZ VY FRETHHEL VRS T
P, EBEERSREBROLYVZRIL@EA M) —LflRI v 7 %IRT Y FD
ENSB . ART VY RERS-2RAT . 2B, ZETEHFEGHIEODH LK
et EATTHET .




SINGLE OPERAND OPERATION
clr Clear destination

com Complement destination
inc  Increment destination
dec  Decrement destination
neg Negate destination
tst Test destination

asr Arithmetic shift right
asl Arithmetic shift left
lsr Logical shift right
'%%i? ‘ 1sl Logical shift left
rsr Rotate shift right .
rsl  Rotate shift left

DOUBLE OPERAND OPERATION

cmp Compare source to destination

add Add source to destination

adde Add source to destination with carry

sub  Subtract source from destination

sube Subtract source from destination with carry
bit  Bit test

bic Bit clear

bis  Bit set

eor Exclusive OR

#£5-1 . EEEBEoMmez— P
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CONDITION CONTROL

scf  Set
scne Set
sceq Set
scpl Set
scml  Set
scve Set
scvs  Set
scee  Set
sccs  Set
scge Set
sclt Set
scgt Set
scle Set
schi Set
scls Set
schs Set
sclo Set

condition flag (unconditional)
condition flag if not equal (to zero)
condition flag if equal (to zero)
condition flag if plus

condition flag if minus

condition flag if overflow is clear
condition flag if over*flow- is set
condition flag if carry is clear
condition flag if carry is set
condition flag if greater than or equal
condition flag if less than
condition flag if greater than
condition flag if less than or equal
condition flag if higher

condition flag if lower or same
condition flag if higher 6r same

condition flag if lower

STATUS CONTROL

cle Clear carry flag
clv Clear overflow flag
clz Clear zero flag

cln  Clear negative flag

sec Set carry flag

sev Set
sez Set

overflow flag
zero flag

sen Set negative flag

MISCELLANEOQUS

mov  Move source to destination

imld Load immediate register

end Fnd of instruction stream (no operation)
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inra
inrd
imr
iscs

ir
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(n=0~15) LY R¥
ALY 2ET FL R
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AEL V227 FL
iYL Y RFF—7F
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MR A L) — LR S v 7
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6.1. 70l 7 LDOFEE

JulZs Al UTCEBRLBATNEROEWERIL, VRAFLAD S0 S 5 LK
WEOEBIIXRIEL T,

A A M) —LAORFR(ERLEL AL )

e TUTFAEVI—LODAHEDLYZ Py b, AEIL Y25 &y b, BEE
BLXUMESR M) —2B(T—2HEL L)

s AR —FEAHAL VR ORIECEBEIMEL <L)

- MEBEREoERER CERERL L)

EEXSBIL L2 70l 70T, RENALUEBEEROEFTZ2EHRELTA
HAOL Y22 mBRGOES ERL2TNIER R . 2DFh , FoTsay
TALAEV 22— LER—OABERTETIEA30ERDTEIRTNE R GRY .
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6.2. BRAE L N L pEih ,

BRAOABEL NV, T2, 42 M) —2lk, SR M) —L%E , AHN
LYy, AWMLY RIOE—pLE, LY 2YOEES, BELABERAKICLY
aBEn s .
EREBLALORRAEEE -1 IRT . TRRFFTAY 77 4 K%Y
BRERPM)—LTHD . |

#1470 "butterfly" A 2 b ) —o %, BIAMRGIETH S . 5IREAT
Lyzy , HALYRY AL YIRS, ERDLODDT1—LFXIOEYD, T
NoE' ' (izaoy) TRY-TET . COATRELFBREDO T 2
W v,

F2TRFIBOBNEETTH S .

LA M) — 20 MBEAXRFL~8To {' &'V CHENLFTL BRI N
T3 . BLATRFEAVVRAIOES , F5~8TREETHS .

INET YT LRAALRIVANLLTEIRE, B—0o@PR M) —LRER
FBETLBTEBN, W< oBDFTRER LNV —ADBEEDE T BT & BT
BETHD . FlxifcomplexDEHE AT IV I@|LSRL) — L "copmul”iT X D E
BI232L5BBE%EEATAS . N6-2RR3-3TEIK, "copmul" 28 EU0HT &
ERETFREODLEABAB LY T@E4 R ) —4"sl_butterfly"DFES & @4
AM)—LEBERE v IV IRER, KRV TRE42 M) — L copmul” DEF & @4y
ZAb)—aflHRS vy VRBATRAGRAM)—L2EKTT2. 20ICLY , &4

1 1 _stream butterfly(xl,x2; yl,y2; w: )
2 complex x1,x2,yl,vy2, w;

3 {

4 complex s, t:

5 s = x1;

6 t = X2 * w;

7 yl = s + t;

8 y2 = s - t;

9 } |
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102
.1_stream _butterfly
CEAED

imld  sl_butterfly ($iZ DUEOY /@42 b)) —oBESfimico— F)
mov imr, iscs (ImrOREFEEME R P ) —LEEH=ZF v 7 ITET)

imld  cmpmul (complexFEHENY Tfrd 2 b 1) — LB S #imric o— K)
mov imr, iscs (IrOHBREZMER M) —LEHR 2 v 7 ICED)
end (MR =208 Ta—FK)

.1_stream sl_butterfly(#£ & OAEDY T @4 R + ) — LDFEH)

(Bt & DAMEAZ)

end

R6-2 .5 7REGRA M) —20EEHLRITLZ2HE R M) — AR RE

R M) — AL"butterfly" 38T 9§ 3 & g@ﬁé@t:ﬁ'iéﬁ%x b 1) — A"cmpmul” A% 5
TFEN, TUBRTTILHMEDT T@4 R b ) —L"sl butterfly" HNEFTE N
3.

UM EFEREEACERLR M) —281E LT, ANF—2 2 &BELTR
1y FTE2MBERI) —LOEREBLT VI LRV ER6-3 12
Y . BIERRIEIREI L ¥R Y ar0~ar3icE D BT LTV 3 .

3102, 10347 Ccond" £ BEAH L , $104, L0547 THE 7 7 7 DRTE , $106
~10947 T "in" % "outl"IZ{RA , $110f7 Celsekk L L THM Y 5 Y ORE , &
111~11447T"in" % "out2"KRA L TV 3 |



0 ~3 M O & W N

101
102
103
104
105
106
107
108
109
110
111
112
113
114
115

i_stream switch( in,cond: outl,out2; ; )

int in,cond,outl, out2:

{

}

if (cond==0)
outl
else
out2

il

in;

in;

()24 v F@RERX M) —u (EHEE

.1_stream . switch

mov
mov
tst
sceq
mov. ¢
mov.c
mov, C
mov, ¢
scne
mov.c
mov.c
mov. ¢
mov. ¢
end

b)RA4 vF@meza b )—u(TEYTFL L)

R6-3 . RiETEEEZH AR B ) — L4

arl, iora
iord, r{
r0

ar(, iora
iord, rl
ar2, iora
rl, iord

ar(, iora
iord, rl
ar3, iora
rl, iord

®Oee
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T RELANLTH, ERBHLEERT LI, AL Y22 EREV Y
ZEOBLERZE, Tul 7LV —LOREA M) — LR LB REFEDRTS .
RBEBMAER6-4 ITRT . INRUMEOLEERIK L 21288 FF TS as 3
LTHD .
HITTHELBERBS2EET2 . TofTR IO aE2V2—LIA
NEBRRIEBETDHD . E2~4ITTRHUTO /e 7 a2V —LTHEHATS
AHAV V2RI BLUARL VRS OBLELHE2EE TS . HB5~TTEHEL0
»ﬁﬁéﬁﬁlﬁmjmﬁaA%vl—»w%mbrwé.%8,Sﬁﬁﬁﬁgﬁ
DLDEEZO~4DENEFNDBERBERALHO IS 7LEV2—LETE
F2T2. 5707 LBV LOERETHE, RETI2MERA M) —2%E , &
Mot AT LYy  HAOL YRy, ALV 2y, EXEIERTS .
COFTH , "ivar'ZWHT =2 ThH , THOAHL YV RIADu— FIZTO
TRIZREETN TR "WVRHELBEZRLEFOERTHY , THHE
MAERRAIMDOLHDO—FRINVAPL V2RI REEIN TR LT3, i "fvar’
HERET—/ThD , Z0oHILIYZRIRbDTya— ROV TH I ZIKRE
TNTVRY . AN —L"copy" RBITATIL VR I hHAL VRIAE
CABT@ARL)—aTHD.

p_module (0..63) {
input complex ivar[2],brin[2],shin[6,2]:
output complex brout[2], shout[8, 2], fvar{2]:
internal complex w[7]:

oW N

5 copy(ivar[0]; brout[0]: 5 )3

6 copy(ivar[1]; brout[1]; ; ); ,

7 butterfly(brin[0], brin[1]; shout[0, 0], shout[0,1]; w[0]: ):

8 foreach i (0..4)

9 butterfly(shin[0, 0], shin[0, 1]:shout[1, 0], shout[1,1]:w[1]:);
10 butterfly(shin[5, 0], shin{5,1]; fvar[0],fvar[1]; w[6]: );

RE-4 . 7077 5EY2—LOIBRH
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6.4 BEHMEL L DR .
BEHRMELNL, $42bb , AHAR—FEAHDL V27 & oXIEERIZ,
EHRENABERT LR, AR — P EET IR RENBAHDL VR Y &%
BT 1 ODAHDKE— IAEREOAH AL VR & icw L TIEREZE 1T
B LCINOREEBEXBVPEETZZL3H) , oI BRTI2UNEND
5.
CRERBIER 6 -5 RT . HIEIFEAE, MUBERICXZ128EFFTO s>
LTHD . BITTHELABEERES 2HEET D . TOFATHEEHE I LLE
BERRFKEBETHD . B2~ ITHAHIR— P AHNL V22 OXEEKREER
BLTWDE . AHAOR—PZTERAHNDR—-IEE , BRoFIEZNRIET
DPAHNDV YRS D ABIORERFEZT 7 A2 NBEICEBRT S . 61Tk

p_shout0= {o:shout[0, 0], 0:shout[1,0], - - -, 0:shout[5,0]}:

EFAUBKRTH D .

port (0..63) {
p_brout0 {o:brout[0]}:
p_broutl {o:brout[1]}:
p_brin0 {i:brin[0]}:
p _brinl {i:brin[1]}:
p_shout( {foreach n (0..5) o:shout[n, 0]}:
p_shoutl {foreach n (0..5) o:shout[n,1]}:
p_shinQ {foreach n (0..5) o:shin[n, 0]}:
p_shinl {foreach n (0..5) o:shin[n,1]};

= © 00 ~N Oy O i O DN

R 6-5 . BEHMEL LR
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6.1.5. EIBEL L N L

ERERL AL, T2bbEE2T2REBENAEBEROAE DR - FMEOE
FERIE , EROEBOAH I R— bR RENALEERBESICL VBT 2 .

BRI ERE6-6ICKRT . TR FFTORHOE y MtEDI -~ X EE
E L, VXTIV RF v VR y FT—JOERBRTH S .

1 ~20fTIk By bHIE, $21~39fTRk Vv 7L 27 2F = ¥ VR Z a1
L7230 T, TN EFNHELBERFZFSOASGDLER LIV A OR I L—THFH
NTV? ., EPTEBOEBMRMEETZAHIRA— PEOEEEBEL , KiTINic
HUTIER2FORBABEEROE BT TR T2 . BT OHATRERD
FHAFA—OMBERTH > ) FENETH B 2T CAEERNALTH S &
SHERIEITETH AN ZOTTRRLTHS .
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1 link (p brout0,p brin0) {
2 (0, 0),(1,16),( 2, 8),( 3,24),( 4, 4),( 520).( 6,12),( 7,28),
3 ( 8 2).(9,18),(10,10),(11,26), (12, 6),(13,22),(14,14), (15.30),
4 (16, 1),(17,17),(18, 9),(19,25),(20, 5),(21,21),(22,18),(23,29),
5 (24, 3).(25,19),(26,11),(27,27), (28, 7),(29,23),(30.15), (31,31)}
6 link (p_brout0,p brinl) {
7 (32, 0),(33,16),(34, 8).(35,24),(36, 4),(37,20),(38,12), (39,28),
8 (40, 2),(41,18),(42,10),(43,26), (44, 6),(45,22),(46,14), (47,30),
9 (48, 1),(49,17),(50, 9),(51,25), (52, 5),(53,21),(54,13), (55,29),
10 (56, 8),(57,19),(58,11),(59,27), (60, 7),(61,23),(62,15),(63.31)}
11 link (p_broutl,p brin0) {
12 (0,32),( 1,48),( 2,40),( 3,56).( 4,36).( 5,52),( 6,44),( 7.60),
a1 13 ( 8,34),( 9,50), (10, 42), (11,58), (12,38), (13, 54), (14, 46), (15,62),
14 (16, 33), (17, 49), (18, 41), (19, 57), (20, 37), (21, 53), (22, 45), (23,61).
15 (24, 35), (25,51), (26, 43), (27, 59), (28, 39), (29, 55), (30, 47), (31.63)}
16 link (p_broutl,p brinl) {
17 (32,32),(33,48), (34, 40), (35,56), (36, 36), (37.52), (38, 44), (39, 60),
18 (40,34). (41,50), (42, 42), (43,58), (44, 38), (45, 54), (46, 46), (47,62),
19 (48, 33), (49, 49), (50, 41), (51, 57), (52, 37), (53, 53), (54, 45), (55, 61),
20 (56, 35), (57,51), (58, 43), (59, 59). (60, 39), (61, 55), (62, 47), (63,63)}
21 link (p_shout0,p shin0) {
22 (0, 0,02 1),( 4, 2),(86, 3).( 8, 4),(10, 5),(12, 6),(14, 7).,
23 (16, 8),(18, 9),(20,10),(22,11),(24,12),(26,13), (28,14), (30.15),
24 (32,16),(34,17), (36,18), (38, 19), (40, 20), (42, 21), (44, 22), (46, 23),
| 24 (48,24),(50,25), (52, 26), (54, 27), (56, 28), (58, 29), (60, 30), (62.31)}
, 25 link (p_shout0,p_shinl) {
ap 26 (1, 0.(3 1).(5 2).(7 3,089, 4),(11, 5),(13, 6),(15, 7),
27 (17, 8).(19, 9),(21,10),(23,11),(25,12),(27,13),(29,14), (31,15),
28 (33,16),(35,17),(37,18),(39,19), (41, 20), (43, 21), (45, 22), (47.23),
29 (49, 24), (51, 25), (53, 26), (55, 27), (57, 28), (59, 29), (61, 30), (63, 31)}
30 link (p_shoutl,p shin0) {
31 ( 0,32),( 2,33),( 4,34),( 6,35),( 8,36),(10,37),(12,38), (14, 39),
32 (16. 40), (18, 41), (20, 42), (22, 43), (24, 44), (26, 45), (28, 46), (30, 47), .
33 (32, 48), (34, 49), (36, 50), (38,51), (40,52), (42,53), (44, 54), (46, 55),
34 (48, 56), (50,57), (52, 58), (54, 59), (56, 60), (58, 61), (60, 62), (62, 63)}
35 link (p_shoutl,p shinl) {
36 (1,32),( 3.33).( 5.34),( 7.35),( 9.36),(11,37),(13, 38), (15, 39),
37 (17, 40), (19, 41), (21, 42), (23, 43), (25, 44), (27, 45), (29, 46), (31, 47),
38 (33, 48),(35,49), (37,50), (39, 51), (41, 52), (43, 53), (45, 54)., (47, 55),
39 (49, 56), (51, 57), (53, 58), (55, 59), (57, 60), (59, 61), (61, 62), (63,63)}
R 6-6 . ERER L L DFERH
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7.1 HREAONEERETT _

HEWAEEROENTOENRREX oNLEIILBT LT ) Xan& Ty
SAEY2—L%EVYRTFLAOMEBERKIIRIEL THRKIT S L—FEL , LHE
BEROBFIEEREEDBA LRIV VAT LOABEIOEEERNZZ L TH
2 . R-oTHEWUBREZENFRVRAT LONBEENKREREELEX DT
LR EFFRDR o TEETANEZLE L TRUTOL I REF/END D .

OBFBET L) X LEDSOOBREER bR ABAIABEE
BT O BSOS S AT Vs — L TE B3R ) B2 3 NEER AL
DI BT & e & D EFIBERORMERS .

OBRESEBAFEOLD , ABALBET 5 ORI TS 7 V2 —L
FA—OAEERCS L TEEL TEHNY , SAEEROABE0BSRS
HERD .

Dl 2 SxdFIABEENE TR LF Ity VR T LARIE L ER
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3. ABEREHOBELZEXLHE  LAEBERHOERIEAERITHICEATRE
N, MBEFHREETHZId, 1 DOABERNEREITLADAEER
I BEWICBRRERADBIETHS . EEN—FFTI oy v 7/E2&IY
EEDTOT T LADORITERAELER->TLED . ZTTUTOII RFR/LE
BT 3XERDD .
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BT FHERICTAT LSRR 2EBECST3 .
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CHOEMTTHIARR 70l 7 sRITHBRCLATOTF— I BN E5 T3 84K
HT2b30TH3 . UERTHIBFLAORT—IBEX 6N 3 LS RBEIXEE
MANA T4 YHRBY) , T ANEELNSA T 7L VDRTF vy 7EbET
en BORLEPEINCBET 20 TETHIEEMIIRZ . 2T CRIDL > 2HE
‘ KOWTHREBLRVWI LTS .

RICINBIRDVTHELERS

ORNEOULERER ~DEITIT
:@%%T@1o@ﬂﬁ%ﬁﬁiﬁLt%ﬁﬁ%ﬁﬁofﬁﬁﬂﬁET»ﬁU
X LDHREB LS FAEREOBR IO L2V — LT E2HEE L TEEE
i &7 5 .
7ul 7 ARITHRERICETOT—INEX LN TV 3HE , EHENT 57
R 70l 7 808Va—LDIAL—TE LTRDIDDI L IRELLND .

4L 71
R7-1RKaTIORAEBNRERD 7075 L2V 1 —LITHERKICORL ,
FEEIRBET A /o /5 AV —ANEHA 1 OTHRAL IR AL—F .,

Y472
R7-2RRRT LI %?’L%?’Lwﬂfiﬁi‘%lﬁkﬁm:vf—/\‘ﬁ wIITBRIENRDY
Brwsol S AaE Y2 —LDSL—F,

473
R7-3RFRTLIIRINVFAIALANZCBERSOSFLEY 2 -1 DY




if ...

else if ...

else @

then @
then @

R7-1.%47108

K7-3.%4730H

111




112

N—7.

MBREBRBILT — /B2 TEXGN TV RBARMED LSBT L—TITH L
TEHENT 2T > LTARFIAET LT ) XL0HREBLRS> LR
AN |

AVRATATOEMTRBOTRELBEZROERZERICEBMRSD , 2Tn¥
A 7RFB U TABEROEEE LD D2 LBREZBA2BERIEZONEER~
DTOT 7 AEY2—LOBEHETFRENUETRARY . UL, 2T E
T ERZRT T IREMTT 2T20, 2oRTHEZfT2XE LT, T2 TR
el ERROVTHEXRCTERTS . |
UTic&s 4 7HOEHET T HEELRD .

471

THOF AL T TCIRESFERLI SOOIV —T 21 O0NBERICEVFTFTILE
AN ’

7472

FFR A>T B 7T 7L EV2—LDSIS bR b—2FTH22FBR LTI L—
TELTEELEDTH—OAEBERRENNTDILATESDN, 2084 70B
&, BEHEH TR L > THEENEMT 20 TCEH—OLNBERICE N FiT 2 7o
75 AEV2—LOBREBEMNT DRBEHRD S . 2T TRD LS BHENRE R
Lbb .

DABA BT RbND TS5 AEV 2 — LRI DHAM I ES
Fr(R7-4(a)) , 2051 oBLUR1DEBE(R7-4(a)DD .

QUBOIENITH->T, OTERN /T 7 L8V —LELEBEERORD
RFyv 7RIl LEV2—AL1DOEBRLTACES:2MHT 2. e
BEHNRTy 7ETITZI(R7-4 (B)O~@) .

POBEOEELTVE /a7 aeVa—LBREANEETZ2BE(RT7-
5(b)A) , ZNEAUREEREROREED 7RSS AEVa—L % 19




113

(e)

B
N
e
+
i
x
il
e
[a) ]
N
jl
!
~f
|
I~
2

=




114

ROF (R7-4((b)B.CO, A—niEEHERELILIICESEFTZ (K
7-5(b)@.,®) . INEHFLRDIRBEED /TS 7 LEYV 2 —LIEL
BD2FETHBIVERT(RT7-4(c)) .

OBRIORT vy 70705 LEV2—LOSbTHREAO IS L€V 2
—LE1IDBEV(R7-4(d)O) , TRTHT/ BT 7 LEV2—LOEF
BHEETDETO, eHRIET(R7-40~® ) . |

COR—OBBDO /a5 aEqV 22— L R—OABERICE YT 3 .

5473 :

%? DI A T TCHRAKOUERERNR I VT A DANAOETRHEBINEI 22T
ERRBRCTEEFAL  MONREDT BT T LEV2—LEBLOMELZED
HETABERRENAFTEI2LNTES . @AEDE I/ n I8V —0E
CTHRA—D 7ol 7 LEV 12— AR -7 L EEERRDZI IS5 4%
Va— L EEENIERTD .

£ 4 THOBEHENTITROVTREHUED IS BRFEITIDITRS> Z LN TE
3.0, 7l aeVa— L EHoOBERRINEM LSS, 1o Tul3
LEVI—ALDBBEEDOIATDIN—TRETZIERDD . TDLI>BRBER
F471,2, SOETEHEI DT &ITRY, &5 4 TOEUTIT HEIR BT
Tl 7 AEV2—LOROYR IO 7 LEYV 2 —LOTN—TITH L TEIT
FETRXE L -

QRBROUBEBERE~ORNIL

Do FEILZERFTIRIDTERTL— 7K, EBITY 2T AHREE
THOABBEREIDVNDZOHEE , LBOYR EroR 1 7r—7% 1 AEER
REIDHITTRY . LA ULDEITAZEREI->TIABERLUYOBEKEZRS
1 TIENTEIROREDEERR S>HIEINBOEBRENBESRRDEERL
na . ‘

—F, TA—TERVRTFLOABBRR LIV KEVBEITE 2 RTHRD
ETEBIRRE LT EREHETH ) T BRERDD . HHADED




115

TN—TDEEL LTRDLIZIDONH S .

- HEREEEHEYIL—F
cFA—OEELEEHFE>IL—TF

INODTAL—=T D50 0ABREBNNEVI0EAZEDLETIABERK
EDTi 5.




116
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1 eclr re
2 clr rd
3 asl rl
4 sccs
5 add.c¢ r0,r2
6 addc.c zr,r3
7 asl r2
8 rsl rl
9 asl rl
10 sces

11 add.e 1r0,r2
12 adde.c zr,r3

13 asl r2
14 rsl r3
15 asl rl
16 sces

17 add.c¢ r0,r2
18 addec.c zr,r3

19 asl r2
20 rsl rl
21 asl rl
22 scecs

23 add.e 1r0,r2
24 addec.c zr,r3

25 asl r2
26 rsl r3
27 asl rl
28 sces

29 add.c r0,r2
30 adde.c zr,r3

31 asl r2
32 rsl r3
33 asl rl
34 sces

35 add.c¢ 1r0,r2
36 addc.c zr,r3

37 asl r2
38 rsl rd
39 asl rl
40 sccs

41 add.c r0.r2
- 42 adde.c zr,r3

43 asl r2
44 rsl rd
45 asl rl
46 scecs

47 add.c r0,r2
48 addc.c zr,r3

/clear r2

/clear r3

/shift left arithmetic
/load carry to control flag
/add r0 to r2 conditional
/add carry to r3 conditional

X8-4 .8y MNEMEHY 7RP4R b)) —2
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r2, rl2 41
rl2 42
r3,rl2 43
rl2 44
r6,rl3 45
rl3 46
rl3 47
r7,rl3 48
r12,r13 49
50

rl2,rl4 51
. rl3, rl2 52
rl4,rl3 53
r0,rl4 54
r4, r0 55
rl4,rd 56
rl,rl4 57
r5,rl 58
rl4,r5 59
r2,.rl4 60
r6, r2 61
rl4,r6 62
r3,rl4 63
r7.r3 64
rl4,.r7 65
r12,rl4 66
r13,rl4 67
- 0x80 68
imr, r2 69
imr,r6 70
8 71
imr, rl4 72
73

rS,r4 74
r6, r5 75
rb 76
16 77
imr, rl4 78
79

rS,r4 80
X8-3

eor
rsl
clr
scee
add.c

r5
24
imr, r14

rd
imr, r14

rb
r5
r4
r6
r5
r4
rb
r5
r4
r6
r5
r4
2
imr, rl4

r6
r5
r4
rb
r5
r4
rl4

r6

r5

r4
r3,rl5
r7,rl5
ri5
rl6

r0,rd

81
82
83
84
85
86
87
88
89
90
91
82
93
94
85
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120

adde. c
adde.c
adde.c
cle.c
sces

sub. ¢
subc. ¢
sube. ¢

neg.c
neg.c
neg.c
cmp. ¢
clr

tst

scne
sec.c
rsr.c

‘rsr.c

rsr.c
imld

adde. ¢
tst

mov. c
mov. c
mov, C
tst

mob. ¢
mov. c
tst
sceq
mov. ¢
mov, ¢
mov
imld
bit
sceq

rl,r5
r2, r6
zr,rl6

rl,r4
rl, 5
r2,rf

r4
r5
4]
r7
rl7
rl6

rb

r5

r4

1

imr, r13
zr,rl7
rf

5, ré
r4,r5
zr, rd
r6

r5, rb
zr,r5
r6

zr,rld
zr, r7
r6,rl4
0x£f0

imr, r6

. EHEERE/INEE Y TSR b — 4

121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
185
156
157
158
159
160
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rsl.c
rsl.c
rsl.c
rsl.c
rsl.e
rsl.c
rsl.c
rsl.c
rsl.c
rsl.c
rsl.c
rsl.c
imld.c
sub. ¢
imld

bit

rsl.c
rsl.c
rsl.c
rsl.c
rsl.c
rsl.c
imld. ¢
sub. ¢
imld

bit

rsl.c

rsl.c
rsl.c

r4

rd

rb

r4

r5

rf

r4

r5

b

r4

r5

r6

4

imr, r13
Oxce
imr, ré

r4

rS

6

r4

r5

r6

2

imr, rl3
Oxaa
imr, ré

r4
r5
rf
r1d
r6
r7
rl3
6 .
r13, ril
6, r10
5, r9
r4,r§



1 elr rd 41 addec.c rl,r6 81 sces
2 clr r5 42 eaddec.c zr,r7 82 add.c¢ r0,r5
3 elr r6 43 asl r4 83 addec.c rl,r6
4 clr r7 44 rsl r5 84 adde.c zr,r7
5 asl r2 45 rsl rf 85 asl r4
6 sces 46 rsl r7 86 rsl r5
7 add.c r0,r4 47 asl r2 87 rsl 6
8 adde.c rl,rb5 48 sccs 88 rsl r7
9 adde.c zr,r6 49 add.c¢c r0,r4 89 asl r2
; 10 asl r3 50 adde.c rl,r5 90 sces
%{%”’, 11 sces _ 51 addec.c zr,r6 91 add.c r0,rd
| 12 add.¢ r0,r5 -~ 52 asl r3 92 adde.c rl,rS
13 adde.c rl,r6 53 sces 93 adde.c zr,r6
14 adde.c zr,r7 54 add.c¢ r0,r5 94 asl rd
15 asl r4 55 addc.c rl,r6 95 sces
16 rsl r5 56 addc.c zr,r7 96 add.c r0,r5
17 rsl r6 57 asl r4 97 adde.c rl,r6
18 rsl r7 58 rsl r5 98 addec.c zr,r7
19 asl r2 59 rsl rf : 99 asl r4
20 sces 60 rsl r7 100 rsl r5
21 add.c r0,r4 61 asl r2 101 rsl rf
22 adde.c rl,r5 62 sces 102 rsl r7
23 adde.c zr,r6 63 add.c¢ r0,r4 103 asl r2
24 asl r3 ’ 64 addec.c rl,r5 104 sccs
25 sces 65 addc.c zr,r6 105 add.c r0,r4
; 26 add.c¢ r0,r5 66 asl r3 106 addec.c rl,r5
ab 27 addc.c rl,r6 67 sces 107 ‘adde.c zr,r6
il 28 adde.c zr,r? 68 add.c r0,r5 108 asl  r3
? 29 asl r4 69 adde.c rl,r6 109 sces
30 rsl r5 70 adde.c zr,r7 110 add.c r0,r5
31 rsl rb 71 asl r4 111 adde.c rl,r6
32 rsl r7 72 rsl r5 112 addc.c zr,r7
33 asl r2 73 rsl rb
34 scecs : 74 rsl r7
35 add.c r0,r4 75 asl r2
36 addc.c rl,r5 76 sces
37 adde.c zr,r6 77 add.c r0,r4
38 asl rl 78 adde.c rl,r5
39 sces 79 adde.c zr,r6
40 add.c r0,r5 80 asl r3

R8-5 .16y MEXFEEY /ML RA M) — LA
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mov
eor
mov
asl
mov
rsl
clr
sceq
inc.c
mov
asl
mov
rsl

inc.c
imld
sub
sub

scvs
add
clr
inc.c
imld
bis
bis
clr
clr

elr

clr

r3,r12
r7.rl2
r2,rl3
r13
r3,rl3
rl3
rl5

rl5
rg,rl4
rl4
r7,rl4
rl4

rld
127
imr, r14
imr, r13
rl4,rl13

imr, rl3
rl6

rl6
0x80
imr, r2
imr, r6
r8

r9

rl0

rll

r4 —

r2.rll
zr,r8
rd

rl,rll
r2, r8
zr,r9
rb

41
42
43
44
45
46
47
48
49
50

68
69

87
88

106
107

125
126

144
145

*

163
* 164

sces
add.c¢ r0.rl1
adde.c rl,r8
adde.c 2,19
adde. ¢ zr,r10
asl rll
rsl r8
rsl r9
rsl rlQ —

*k

*

>k

K

*

%k
asl rd

165
166
167
168
169
170
171
172
173
174
175
176
177
178
178
180
181
182
183
184
185
186
187
188
189

sces
add.c r2,rll
adde.c zr,r8
asl r5
sces

add.c rl,rll
adde.c r2,r8
adde.c zr,r9
asl rb
sces

add.c r0,ri1l
adde.c rl,r8
addc.c r2,r9
adde.c zr,rl0
asl r2
asl rl2
mov rl3, rll
rsr rll
rsr r2
tst rl5
scne

clr.c r8§
clr.c r9
clr.c rl0
clr.c rll

R8-6 . HEEEE/ I NEREY T@Ra 2 ) —4
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& EE

8 Fvw hMEEM
16 v MM
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8.4 FEROMEII B ZAEMEE .

A TRV OPDOREROTFIME 7LD ) Lo MBEE+ROB I LI L
NYRTLRBROLBEIDOFMETLD . 2 TR 7oty HTLIDOKREL
nxn % 64x64F L UF256%256% L TR 2FTRS .

WEHELBEFFT

INFE VY T IRAF v VOKERRERAY , LABERIZ 1 SR
HTTEEEZRVETFFTOMETH 2 . 64xMUBEZEOBES , 4096 5FF T
EED, 12Ty 7EN I RIOEERERE 1 H L HEREME 1 E0EE£12
T ATy IEWERETOT, AHTRENREWNE, EEMEBEOEENLETH
3. 256%256 LB E R TIHE5536AF FTERD , 25 v 7HIE16E 23 . E
T—DEERERTy TRITYY TIALE ,, 2T RF v V>V TLEFTFRD
72, M8-7TRT-T LYY 7LOERD 2EHFOREANETHS . &4
BEFREDBVYIVLLEZIRAF 2 v VRABRIR— bR B0 THEERICEEN
AETHD , 2/ 272 VOEREHECOTY v 7LD F—F 3BT Y
AF 2V VDTF— Y EEBENE . LD TF—IEELEBLE , HERFv 7
Mo7F— S ERERER(8 -4 D RKBYTTF—2REE2LLELEF—% 1 ESY

N 7045 A
| EVa-LRT

=

a,a: ¥+ 7
b,: T2 XFVv ¥+ 70

X8-7 . #&WIELEFFTOT— % BXEE
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DYxTALRNTIEEFHLELLI RS . Yy 7 LoEERREXRTCoT D
H64TH D . FERTHERBER(8-5)BLU(8-6) kBT, 3K
DEFEESTHD . HARORME B E16E v MERB LUBBEEZR/NLE L
TO4B4MBEER KL , TOETHEAE XD S .

16 v FEX
18 B (11.2x4+0. 2x4)X12="547. 2us
T — % X L=84 b, P=16, N=64
J. D 1r=15%16+64+64+7=2375 7 =7/
=18.75 pns

SARTIE 12xD =225k

EEEITHERR D= 3x5+9=24
LAETIE 12%(Dp+Ds)=324 s uy

=16.2 s
¥ 40 FE B T 788. 4ps
SR 4096x(4+4)x12/788. 4 =499 MOPS
| (Mega Operation per Second)
BEERTINNEK
EERH (18. 9x4+16. 4x4)x12=1646. 4ps
F— & bR L=16-N4 +, P=16, N=64
.. D1=231x16+128+64+7 =695 rsayy

=34.75 ps
SARETIE 12xD1=417ks
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BEETHEEME D»=23x5+9=24
LA ETIE 12"( Dp+D;)=2324 Juawy
=16.2 ps

BT B R 2080 s

NEHE 4096x(4+4)x12/2080=189 MOPS
FIAR I 256256 L ERICX L THAEBEHERD 2 &,

16 v FEEX : 6963 MOPS
HEEZE N . 2872 MOPS

Ed.

@A 4754 YBFFT

BOEBLERZEISCABERER NS EBETHIORRAL , S TF7 4>
HCHFFT/ 5782070k v F7LARTYEYZL, 7L A D—T
MoT—F 2 ANL TRMAOA» R EHITT 2 . 64x64DAEEFR TIiE 256
AFFT, 256x256 DAAEEX TIX4096 A FFTECEETE 3 . 664D H AT
DVTLTRENT 3.

256X FFTIRERDANAA 74 VITLDREIND . R8-8RFT&LIILT
LARKEEE 4, B64DR T 4 RSB, MB-9KFTESKFFTY >
TOERATy TRAETIEROEREEZT v JETITRS .

LEDTF— 5 i L TREABEETOREEKEBRDE LR TS N4 75 4
VETHEARLOTIATy 7HYMELE, RELET, The8rxT7 v 7
TR . T oEXERI ATy TRIRIDVELEHTH I, 2L LTH
AHIECORBEDT— S BEAMBEE 2D, TNRT LI/ OKES Faxn
BLE2n, TRHHI8TH 3 . HEETHEARMEEVE LB -AETH




N
»
i
A
P

N

7/

6 4
s OO -

K8-8 .256884 7S AVEIFFTDRS 4 R

X8-9 .4 774 VEIFF ToORBRIES
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3.7 -5 %16y NERBIUBBESHARE LTIOETREERDS .

16 v FEEX
EEEE

T— 7 s R

EERTHHRE

(R4 Ere

NATT7 L

AT w7

WIEHERE

HEERZSIEK
RERH

T EBERH

HERITH R

(11. 2x4+0. 2x4)x8 = 364. 8 ps

L=4,4 F, P=16, 2 N=128

SARETIER

8((2L-1)P+8L+7)+X N=1336 oy
=66.8 us

8(Dp+D;)=216 Javy
=10.8 s

442.4 ps)
(1 257y JEERM®) +
ClRa7Ty SEEETHEER D =47, 0ps
(EELBEEBEA—ANF v JHEE)D
256%(4+4)x8/47. 0= 349 MOPS
(R LUTF—REENIHBRIN TV IBE)

1129. Gps

L=8.,54 k, P=16, 3 N=128

SRR TIE 130.8ps

10.8 ps
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(PR LB 1271.2 MOPS)
NATT L4 142.6 ps
AF w7
L P A HE 115 MOPS
[l #% 12 256X 256 L M EK T 1
*0 .
16E v B : 8371 MOPS
HFEEZE/NK 2757 MNOPS
L.
@ EA A
HELBETELAVONBZERAATIE , £ THEERP(S,8)lco0nT
%{ ' + r + 1
%1 c(s,s)=§r ’_Z_,rM(i,j)-P(sﬁ,sﬁ) (8-7)
ZErET 2. 3X3DEBRAATIEr=1,7X7Tlkr=8¢13%.
3X3NBRAADI OV AERE-10DLESED , F—F 458y hEE
BETDLETOIA IV T RRE-11DESIieD . FITREMIXI3607 v
7 T68us &2 V), MMEREES & U Tl 64x64 LB ESE T1200M0PS , 256X256 T it
19200MO0PST#H 32 . M P PTIE128x128007 L 4 7+ » % T132040PSTH 3
[Potter 1982] .

TXTOBERAATIEETREMIZ72517 0y 7 T363ms e h , WEEEHE LT
V& 64x64 L F FE K T1096MOPS , 256x256 T 1X17534M0PSTH 2 . MP PTI£1382
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copy5(init;or,ol, ou, od,P) e T — 4 % E T ERIRERTS .
copy3(il:oru, ord, P1) @ e ENeDT—2% FTFRERETS .
copy3(ir;olu, old, Pr) @ e EroDT—8 % ETRERSTS.
mul(M, P;R) @ e HTF—#kM(0,0) %873 .
nnl(l'ir PriRr)
} ©x8 oo £F—5ITML ) RBIT S |
mul(Mld Pld; Rld) '
add9(R, Rr, - - -,R1d:C) ® e MEXRD 3
K8-10.3X3BAARTOT S A
HEERE e ggg. | 1?9 - 'Lﬁsj‘ ....... % ....... 1?8>
PMEEEEF %; ..... T%‘ll: ............. {_@_1.@ ‘i.___‘g{) Hg»
LD
Eamia ’FE" ’} T [©) ]
KD 31 !
o® e ® 1Y N S - A TR ,®
” ] | | 108 1 11 o 1 108 i I 56
®; i ® ® .
Pererennns +T’§| ................. .I._.H ............... +_1.8_{ ................... .}.__3.9__.{ ...........
]
savy s ¥
R8-11.3X3EBAADEFTIALI VY
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@ |

nENF— S ORMERDB /OS5 aTH, (n—- 1)EOMELTL S SE
BHDIHN, ¥FME7LIT ) LA CRBEDIEREI £ M&E%Fa%fita. zz
T, D8-1 2T 20RBMELACLFERLZNEREERD S .

ZRAT7Ty THARBTIMERIEFICEITTE , 1 27 v YOEERBMITME 2
EZOEERETHD . 27 v 7HIELET(logn - 1)TH 3 . BEDOF—%
BEBIZIERI N THI0T, 2ANERERIE n =4096)c% LTI6E v FEKT
E70ps , BEAEEEE/ N TIZ2820s , n =65536IC% L TIX16E v FEERTIZ120

Hs , HIEEE BN TIL6760s &2 D, MWEBAES L F 4L ZHLE9MOPS , 14. SMOPS ,
M 546MOPS , 97MOPS & W S Ric e 3 .

X8-12 . BRMOHEFE
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OBV IaL—Vvav ,
TAVSILEROREY Iz L—Y s YTy — MNEOBSEGEMNERIB T2
L FRRBEQHEEMAY - FORBEETHY , Fy MNENOBREEELBH T
RERTRHRTNREBZORCLHYBERTRYENES . 22T, ¥— +o)
TIVAY, Ty YT Y RERNENIEL, 15— FRALT1 YuS S A
Va—leAV3 I LeRELTHMT S . 28, 2 T THRERER ITFIcoOWT
EEXRVZERTS.
BMBAPM)—2D2RT v 7, AHAOLY 22~ 7 7€ 21212, B
BiC2&hh , 5 TUHURT v 7, 1.4 Th3 . HEEFHEKIIE Y S
LEV2—ATERINIBY Y, L5 PHBETHS . TV ERZERRICEKE
THOHRERENBEE S CREEN L ZWFREBET20TH— S~y FEldn
LR R->TAEREIZ 1Y — b h 3sBEL 2D, ABEFEKH64x64
TERERL 4x10° 7 — |, 256256 Tk EH2.2x10" 7'~ b ORE Y 32 L —V =
VIREHETH R . HEVIaL—Va v HARIRIBM, R, EEXBELES
KBOTHATVYRHEINTED , BABLED VAT ATR IENERE Yo
Yy TIRED BRI Y — FOABENNBLND L LTHD [Koike 1982],
SOABEIRIDZUIMNETREN KN Y- IEEOLBEH L FHEEINS

PR, W OonDEARNIERT B VAT oONBENERN LE . 2HE T
LHTEB-21FT . BEOED IOV 2T A BT 2RELEDETREL
. |

TOREN bERY AT LT — 5 KERRD L CEERESR N TS b
DHPLCEMLDOET, SEITRIEAICH U THCLBEENERT I LHHL
et .
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[B {7z MOPS]
BAXG4ANIEEEFR | 2562564 EER s %
BORLEFFT
4096 HEX 499
B2E N 189 87.8%?
98.7%>
65536 %% 6963
EE N 2872
NATZ4VEIFFT
256,58 349
22BN 115
4096 5% %K 8371
2B N 2757
EAFH  3x3 1200 19200 1320%°
7%7 1096 17534 1382%?
aF1 B 59 546
HE NG 14.5 97 121. 4%
B I L—Vg Yy 1400°%° 22000°° 20008

V'HITAC S-810/20 5128 fEHME S ¥ [Karaki 1984].
PPHITAC S-810/20 1024 fEH E 28 ¥ (Karaki 19841].
SIMPP 124X124 P L A4 7 Oty Y [Potter 1982).

*OHITAC S-810/20 AW EZE 8/ ¥ [Karaki 1984].
CHABRIKFEATYY 308 WFILHE[Koide 1982].
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KN R BE T/ IEELABEER 2 SRAVRI I LRI VEOHTEEDLFIA
BRIDEEEY R T L2EHT2-00BRIET AHEZSVTRRT=%0
THhD . |

F2ETRIY, BEQOUIINERN: ZOMBEREHELMTL , RFEOK
BT 2T 05t O REEOUINAET -7 7/ F v %, ZOYLER L LBEED
WEE LUTHENMNT 2T . TR,

(a) MABFIME LY 257 2 TR YRS ERE: VLASEARE A EORR %
HELTWS,

(b). EABFILE L 27 A TRABEROBES LU 21 6 OB AT
M B CE G EE AR .

(). TOMBOMITIEKELBENDD , INEEHIVRTLOEHICLY
BEOERHNT 2EEOLFILBE~DEHNET 3 .

SRR RE ST

oL RRVBICESE , BEIECTHMBIREL L THEERTELELIILE
VAT ARDCT  BHMOFMLRNICELILLENBEEALIMT DK
PIFo &> eEXFeERLE.

() ABEZXOEEL 2RTHETRET S .
(m). WEERFOEFBRBOLERBERICLS .
(N AEBERFOBRERTHHA X T s RBHEAHTRNERAETS .

INIEINVBEOFRRYUIIME LV RTLLEBEL S 5EEEFEL , ho3 FE
ERCACHICNERERY R T LOREMNFREE D .

THLOIBBROVRATARBITAEL LTI

(1).5k 2 gL
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(2). BB B

(3). BiEH M8

(4) BB RATHE
(5). FMEALEHEE

(6). 4L 8 7 — & A H I#8E

DEBEEFIDETHY , INGEEHRTIOOHEED 2 EELSOERICHON
TR ERIN6E2TE, EFTR2-O0VAT AV 7 b 27k

OEI PR
QBBEMTITY 7 by 27

@y ssnu—4
@AHANHFEY 7 b =27
®@7ur 7 LETERBY 7 v 7

DEY 7 A7 2T RRIVEHIND T L #af~Te.

BAETREBESEREI DL ToOHELRBN 2T . TREAEEKENE
HeLT

| WA EIRHEAE L LT 2 ~2006bpsd 2L —F v k
i BT~BEFEOLBERIINL , FNEAEUTON—FY 2 7E
i BB AT D Rk
VR DR K
v L HE o281

MERENDZ L EHPHOMITL , BIME Y 2T 2 OREOEEHREE LT

(a). 3@ N2
(b). BB A4 v T8
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(e). A4 vy F=w bR
(d). K& [ B 8
(e). 2 RITHETH

EBERU EREOEBEICHT IELERT L . ZORE, ()0 2 kTR FEHN
FAVATLAOBHIRVEET 2L AW oM IRD , ABERORE S 2 KT
BFRET S EAELTH BT EARENT

RIAMBEBEREOBEHRCEL , TR EHL/ES X UBRHIZ 0B
BERERIIN LTV BEREBEE - N — Py 2 7EEB IV ZOMOBE IOV
®) THRHETR K . ZOBR, F—/ BEBEERME L U TREBRERFTREY
THD , "= F7 2 7TERFHSEAEGESEAR SISO e RNFENS . 22
T, 7uy v VoOMBRHIN, XY 2T LOBBEFRICEEELE o EEE
BMERATB LUk ZHAEEEER CREROESL LBEVEZD L v
PL— b EfB2hs , AEERLEET L KESRMERS LU, 20
BEEEROT —FEEL — IR KA T30Mbps: T3 EMTERZLETRL
.

BEBD MR YOV TREREDOEELEAL , BEDOLS 1EMI
LHEEFZHEELLLABRERELO AT Y—L , BEOVLS I EMEREL
FRALYEED RO Y—ZOWTHEERLE .

1 RRZORAEBEOREOLHOME LR

(1).24 vy FT RV IRERL v FHEL VR IR L BE-ERFEER O
» o EREFAEFR |

(2). AHBHKE— bR EBT—F OEZEFA , BEBLIVES 0fHFR

(3). AR —FEAHDL YRS LOBOBEES 4 220y FEIMTIHES |
MBI LB T— 5 AHDEHEFRE

KDOWTRRE .

BSETRITAERROLKIEEL AL , BEEEMEICHT 2EEROK
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BEB oML, M ERENRE , BEUDSE , BESTHEEE, B
AEBECHE L KCBEREIICERPEIELT2S V2T LACBT 3
BEAHEBEOHEI VERFELE LT — s BSHEENEHTH S & &7
Uie . S EELBEBECBYTRERLOER 2B~ T -o k=L R BRE L
WEY— 5V RATHBRER ) —LOBEEEALL . Ebiz, TNHOEE
EEAFEHRTH5LOOEMOBRICET 2FMALRN 2T, ALY RS,
STTHEPMERL U=y, PMEESE, o2 €) , 5IML VYRS, mELE
BEoBART ARV, ABEXOEEMER UL .

el | FEOETRIECE o7 2088 IREL , TFvaFaoiicRitL T oo
A ANNE )

OERLE L XL
QT — s EEL N
QEEHMEL N
@EFESR L N

DALANLRBEEAIND T L 28BN, RRELRALRBT2EEASEICLZE
| RHEEZEFEHICRLE . KBEXTRINGEF/T a4 koL TN
41 L TBLT,, INRVARTLADL VTN AV MEORBETHD . T, BREER
SWTRHZ2DNRUMPRE , ABRICOVTORNRITZ>TELY , xV 2T
LELD LB CTHMERICRIIH L TERTIROBEREMN E L TSROBRMH
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