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DBS : Data Base System

DC : Data Collector

FMS : Frame Memory System
== : Intercomputer Memory Swapping Unit

RC : Root Computer
NC : Node Computer
LC : Leaf Computer

1 LINKS-1 0¥ x5 A8
Fig. 1 System configuration of LINKS-1.
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116Dbit

Opcode

Addressing mode Effective address
Src1 | Src2 | Dst Srcl Src2 Dst

8bit —F 4bit— 4bit—+ 4bit—— 32bit— 32bit—— 32bit—

Srcl, Src2: Source operands

Dst : Destination operand

2 LINKS2 o@47+—<v b
Fig. 2 Instruction format of LINKS-2.
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LCB  : Links Communication Bus “ CHPU

4p-MEM(ROM)

SEQU : Sequencer Unit

o a & a

up-MEM: Micro Program Memory
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Fig. 3 Hardware configuration of unit computer.
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Fig. 4 Placement of 3D vectors on data memory.
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Fig. 5 Configuration of cross bar switch and data
memory.
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Fig. 6 Parallel pipeline processing of binary operator without memory access conflict.
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Table 1 Comparison of floating point operation

time.
& 4 DP } is087
moW E 0.3 | a0
F " 0.3 1 23.6
173 B 1.05 ] 4.0
3RO M 1.67 | 112.8
EHFBOEL 0.95 \ 80.6
(# sec)

FREOBY 2RV, BFoENLL EFHOBE/
D, BT oy 7 DBERRICE S REILL
7-EBDERE, HEBRTAVCAEBTT .

1, DP OB/ ¥ 5 SE#EE % i 8086/87
(#ov s 5MHz) CHEBLISDERT (B
=Y 77 e 2K EST).

3.4 mIunEAN oMM

A& UC oFBENEEHERE S 00, BERAER
7us 3460 bHEHEY €V 21D TV 2
7F (w4 2aFusss6) %, UC ORPLRN
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i3, LINKS-2 fi7n/ 5 20RE %2 H9E ULTHE
Rxi, MM 07 7 e 2BAORREEFEI N
WEOH A4 I VE» L ZOETHMERD S L0
Tx53. T7ABEOREER 2, ETRKHEZ
®3iICRT. EFHHCOVWTRMOBETOET
BRIEBEL:. ETRP0BEKI 262649, Lo
T 104 OFHETHME 326ns, A v—75 M3

®>2 FEEHEICETZ MM O7 7w AHA
Table 2 MM access conflict of intensity calculation.

58 O | (%)
WAL ' 85.6
Srcl-Dst ‘ 6.0
Srcl-Src2 ’ 3.4
Src2-Dst : 2.2
#10 Dst-Src2 i 1.6
#1d Dst-Srcl 0.7

0.5

Src1-Src2-Dst

® 3 MEEHKOLE

Table 3 Processing time of intensity calculation.

® B MEERE (msec) | EEH
VAX 11/780 FPA £} 0.744 5.6
LINKS-1 UC14& 4.17 1.0
LINKS-2 UC1#& 0. 0854 48.8
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5.

MM O7 2 2RBED 4 754 viedT5EE
TRENRBID, COEFVEEHEB LICEREL, 24
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DNTYIalb—Va vEfFot. TOREEE®AKC
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BED 1754 v O FHBHOERIDTH5ns L
PR, 2hid, (DBESGHEEDOF Srel, 2 &
Dst 3EBRICIIFEBRNICT 7 £ XIHEZ 5720, (2)
CBS oFHE (MM O7T 7 2% &1r) 4% 84~85%
ERBBBBIHDEEZONS. T THHRER,
1=y FONBRERRLE 7 — 2 EXREORIOE
HEMicNTAHTHD, MBI EREEHROE
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x4 UCONNMT54 VBMED Y I ab—va VER
Table 4 Simulation results of pipeline execution

on UC.

| manL | masy
1 34 DEHRTER (ns) 800. 7 810.4
N4 P54 YOELEEY (ns) 351.0 356.0
24T 54 vOEFIBE 2.28 2,28
Z2w—=Fv b (MIPS) 2.85 2.81
up-MEM (Opcode) OFIFER (%) 57.0 56.2
up-MEM (Zofth) oF AR (%) 42.7 4.1
IXU oFAER (%) 42.7 42.1
CBS (MM 77 & R)DRMAE(%)| 85.5 84.3
DP oFf|AXR (%) 71.2 70.2

WHEGERY 274 LINKS2 07 - 5727 F 4+ 735

395, ERERLETIZ MM 07 72 R EAHBEZE
ZEEBRILIINENZE. DP OFAEd 70% %48
Z, BROROF— L HBRBEREI LTV 3.
2NVF T oy HEROEES, CHP 5 077 %
AERZLEZBADBRET M, TOEBIVRAT A
BRELUETHBFRCKEIKETS. cCTR
RIEE BMliics 3720, CHP » 5 D7 7 2 AEAD
EErEETEIELRELL.

4. LINKS-2 » UC MEREX

4.1 EELEREHOEIL

7= v FEEZFRICE D 5 NESHRDOET EB
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ZZTR~XIL, 32 £y b #H,v2 (LCB: Links
Communication Bus) ZH W TE®E T 0 v 7 EX%ET
IBHREEZER L. AFRARKRD K S 3Rz

(1) LCB ic B 2 <2 EA R E BERNE I TIZ
THEETXIRVBO T, DP i34 MuL
TEWET A EIENEEE 7o+ v 4 (CHP: CHannel
Processor) ZH W THIET 5.

(2) =222 )~DT 7 LRABELEZRDBEICL,
mEOYFIEEHRE LIP3 /¥, CHP 37 ox/x—
24 v FENPLTT—2 2 ) LT S.

(3) BRIV RTFLEREERET S22, UC 1B
250 CHP 2#bH, 2%#oD LCB LEKETX 5.

(4) ~2FEDDHORFHTHBBEIA VT,
& CHP 338 L TfTH AR & L.

(5) #—# k% & 3 5Bhc UC o BifeklE (E)
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Fig. 8 Star structured system.

R C: Root Computer
[I/OP] N C: Node Computer
L C: Leaf Computer
% DBS: Data Base System
@ FMS: Frame Memory System
1/0P: 1710 Processor

9 KEEYRF 4

Fig. 9 Tree structured system.
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Fig. 10 Array structured system.
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%3 (Performance) %
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EEETS.
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Fig. 11 The image for experiments.
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Table 5 Means and variances of the processing
time and the amount of transfer data
at a subscreen.
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ppm R ERM
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8x8 j 14.99 16.57 | 468.2 | 5.586x 10
1616 } 59. 53 181.46 © 560.6 | 6.865x 10
32x32 | 273.23 | 1645.83 . 675.0 | 6.637x10*
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Table 6 Processing time of the 1 LC system.
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Fig. 12 Performance of LINKS-1.
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