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A Co-operative High performance sequential Inference (CHI) machine has been developed within
the Fifth Generation Computer Systems (FGCS) project in Japan. This paper describes the CHI-
II (advanced version CHI) hardware architecture,including design approach, its characteristics and
performance estimation.

The CHI-II was designed for personal use and to be as small as a desk-side computer, using
two CMOS gate-arrays. In the design, tag architecture, large main memory capacity and Prolog
oriented specialized hardware were considered for executing micro operations in parallel and reducing
the number of micro steps needed in Prolog program execution. New instructions were introduced,
in order to take advantage of CHI-II multiple micro operation execution. In this result, 3 machine
instructions and 12 micro steps are required for a logical inference in append program. In 6 MHz
machine clock, CHI-II performance is estimated to be at 500 KLIPS. Moreover, using data cache
and instruction-cache, 8 or 9 micro steps are required for a logical inference in append program.
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Table 5: Memory Access Ratio in
typical 18 machine instructions

Machine Micro Step | Memory Memory
Count Access | Access Ratio
Instruction CHI-T[CHLII| Count |CHII|cCHLI
get .permanent_variable 2 2 2 1.000 | i.000
get femporary_variable 2 1 1 0.500{ 1.000
get_permanent_value 5 3 2 0.600 | 0.667
get_temporary.value 3 1 1 0.667 | 1.000
get tist 2 1 1 0.500 | 1.000
get structure 6 3 2 0.5001 0.667
put.permanent_variable 3 2 2 0.667 | 1.000
put.temporary._variable 3 2 2 0.667 | 1.000
put_permanent_value 4 3 2 0.500 | 0.667
put_temporary_value 3 1 1 0.333§ 1.000
put_list 3 1 1 0.333§ 1.000
put_structure 5 2 2 0.400 | 1.000
unify permanent_variable | 4 3 3 0.750{ 1.000
unify temporary_variable | 4 2 2 0.500{ 1.000
unify_permanent_value 5 3 3 0.600} 1.000
unify. temporary_value 5 2 2 0.400 | 1.000
unify list 2 1 1 0.500| 1.000
unify _structure 6 3 2 0.333} 0.687
total 67 6 32 - —
average 3.7 2.0 1.8 0.4781 0.889
Table 6: Performance Estimation in
append program execution
Machine | Micro Memory] Performance
Instruc- | Step Access | (KLIPS)
tion Count/LI | Ratio
Count/L1
CHI-I 9 35 0.457 285
CHI-II 8 20 0.850 294
without compile
optimization
CHI-1X 3 12 0.917 500
with compile op-
timization




