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“Co-operative High performance sequential Infer-
ence muochine: CHL' {in Japanese)

by Shin-ichi Habata Ryousei Nakazaki et al [(C&C Sys-
tems Research Laboratories, NEC Corporation, 4-1-1 Miyazaki
Mivamae ku,Kawasak! 213 Japan)

A Co-operative High performance sequential Inference
{CHT) machine has been developed within the Fifth Gen-
eration Computer Systems (FGCS) project in Japan, This
paper describes the CHI-IT (advanced version CII) hard-
wure architecture, including design approach, its charac-
teristics and performance estimation.

The CII-IT was designed for personal use and Lo be
as small as a desk-side computer, using two CMOS gate
array chips In the design, tag architecture, large main
memory capacity and Frolog oriented specialized hard-
warc were considered for executing micro operations in
parallel and reducing the number of micro steps required
in Prolog program execution. In 6MHz machine clock,
CHI-IT performance is estimated to be at 500 KTIPS.



Fim <y v CHI

WHE -, E R RS W@ R OE RE O
BEHT (B) CLCLIAFLERR

BT, EELOBRSHAMHHET QY Y PO—RELT. ARMAREL - FEIMEST A 2CHI
MM RS, B, SRS, MMEECH I OA—F Rz T T F A F D0 THENE,

EMEERCH HE, CMOSY —FFLAICESLS MERECE., FAIY A VAT ERAGLT
LWE, T F—%50F+, RESFPE. PROLOCOAOBHA—FITF 2z b EFAL. 74
S OEEOEZRREL S ES. T4P0AF THE#SS I EIEHML, 4505, FiLbaseERmLn—F
Dr TOMERRESY AL AEBNL. COER, T append” TOIFLORTLEVWT. 1 EROR
Mr Pl ReSiiesg, TCIO0RF v THE 12 A5 o TEan, Mz Do 2 - 402 TEOOK
LIPSOUEEECSIFHTER, o). CHIOF—Fea5ftBosevva iR e5F—5YER
CasmECAIY ECLT. T ERORBIILERS A ?ETE-T".H'.TEE BRwLAAFe TRTEEILY
v ok,

Co-operative High performance sequential
Inference machine : CHI

S Habata B Makazaki A Fonagava ] Aterash and bM.Umemura

CL-C Systems Research Laborstones NEC Corporstion
4-1-1 Miyazaki Miyaiae hu, Kawasaki 213, Japan

| i 79

A Co-aperative High performance sequential Inference (CHT) machine has been developed within
the Fiith Gensration Computer Systems (FGCS) projest i Japan This paper describes the CHI
1l {advanced versian CUHI) hardware arehitecture,neluding design approach, its charactensiics and
performante estimation

The CHI-Il was designed for personal use and to be as smell as a deskside compuler, using
twe UMOS gatearrays. lo the design, tag architectuze, large muin memory capacity and Frolog
oriented specialized hardware were considered for execuling micro operations in parallel and reducing
the nuntber of micrs steps needed 1 Frolog program execution New instructions were introduced,
in order o teke advantage of CHL-1l mulliple micro operation execttion. Tns this result, 3 machine
instructions and 12 micro steps are required for a logicel inference in eppend progran. In 6 MHz
machine clack, CHIII pesformance is estimated Lo be at 300 KLIPS. Moreover, using dala cache
and instruction cache, B or 0 nhcro steps pre required for a logical infurence In append program.
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Table & Memory Access Ratio in
typical 1B machine instructions

Machine bicra Biepn [Bemary Iemary
Count Mecess | Accoss Hatio
Lnsiruction cHutl |curn | Count | CHIL | CHIE
gl permmanent vanable 2 1 2 1.000 | 1,000
gel_l.empnra.r:r.wnablt 2 1 1 0504 | 1000
el e rmanent value ] 3 23 D600 | O.66T
F-l_lrmpn!lr;r_ﬂlu.e a 1 1 0.BET | 1.000
gel Jist ] 1 1 0.5 | §.000
el atruciures & k] 2 050 | DLEET
pul _permanent varnalle 3 F] 1 0867 | 1.000
pul lemporery varable 3 2 2 0667 | 1.000
pul prermnanent value 4 3 1 ©.500 | D.BET
pul _tempoerary velue 3 i 1 $.333 | §.000
putdist 3 1 1 QL2333 | 5000
rul_strusture 5 2 1 0400 | 1000
uhily permanent _variable [ 4 k| 3 0.750 | 1.000
umI}-_lempnrl.r;r.vuril.hlz 4 i 9 0500 | §.000
wrdly permanent value L] 3 3 OLE00 | §1.000
unaly lemporary valoe -1 T 2 Ol | 1000
iy Jast 1 ] 1 0.504 | 1.000
unify simuciure B | 1 0.333 | 0.6&7
Loasd TR [ EF] —_ —
BVICAEE T - EXE R
Table 6: Performance Estimation in
append program execution
T T T T [ Machine [Miers  |[Memary] Fedormancd
Imatrue- | Seep Access | [IKLIPS)
Lion Count /L] | Ratio
Count /LI
(CHI-T ] 35 05T 185
CRI-II [] 20 o.es0 FE
witliout compibe
oplimazalion
CHE-IT 3 11 .81y $00
with campile ap-
Lirmizalion




