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t Performance Improvement of the Experimental LISP Ma-
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eval BXU eval @ 12.6%
apply @ 20.1
argeval 25.9
cond 9.6

#®1 7R bMFos 5 2ELTHM (msec)
Table 1 Execution time of the test programs.

-V PY 4757051]4v5795n| 3veq 5

SORT-20 73 | 68 25
SORT-60 415 387 135
SORT-100 804 750 262
TARAI-3 55 52 23
TARAI-4 1,013 954 429
TARAI-3 27,538 25,938 11,663
TARAI-6 1,011,732 952, 988 428,487
TPU-4 1,815 1,674 960
TPU-5 238 222 106
TPU-6 6,728 6,237 3,105

* 27, PRRREETHITRTOBARKOVTLTCDRAT v 7
YTHBERBOEY. TMnEIR TARAI-S £#RTT 301
PESEAOSERLTED, EHOBIHIEBLTDS.
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Fig. 1 The flow chart of the interpreter.
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Fig. 2 The flow chart of execution of compiled codes.
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Fetch 26.1% 2[E call } — return : 2597
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D: 1 C: [eval — k
7 . val | 505 :
CALL (BTN 1.8 el 1B i
CALL (av,efrxhi-B% 2.8 retyrn B\ A797) | rebind j 2797
{
JMPPOPNIL 2.7
RETURN 2.7 |
"
SUB 1 15.5 B* [‘argeval — eval( — subl —argeval ~argeval | | 504E
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Fig. 4 Execution flow of EVAL (TARAI 6 3 0).
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Table 2 Execution time and microprogram
steps of TPU-6

= 240X F P
KRR (msec) o PR e RATEEM
4v5FY 40 6,237 18,621,434 335
avg s 3,105 9,714,310 320

® 3 TPU-6HTHOELN—F VYORITRAF v 7¥

tae
Table 3 Total executed microprogram steps
and percent execution time of routines

(TPU-6).
4Av27y41 IV, G

A A

N—F z-f,fﬁ‘ %6:3 —F Zi‘y)’&‘%ﬁ
i EVAL 1,818,316 9.8 |x: | FETCH | 1,345,009 13.8
5| ARGEVL | 2,526,304 13.6 [ 3| PSHA 480,633 4.9

ns

§ PROG 1,886,867 10.1 vgs MKF-A 309,643 3.2
¥ | ol 2,112,731[ 11.4 || | Zoff 878,929/ 9.0
SUBST | 3,363,520 18.1 SUBST | 3,293,744 33.9

lSJ EQUAL | 2,371,520 12.7 8 EQUAL | 2,195,884 22.6
B | CAR 570,245| 3.1 | g | CAR 131,595 1.4
;15 NULL 338,776| 2.1 é NULL 5250 0.0
% | COR 291,395 1.6 | g | CDR 67,245 0.7
Lo 3,001,725 17.7 ZDfl 1,011,143] 10.4
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V—v 3 YDA % 100 ICEH L EEBL, FORR
ZEHL-b D225, ZBOIRT. £4LE6 L
DEEBY S Y TOERIE 40.1% EFL T EF0R

® 4 TPU-6 itk B — Vo= TIBIEFIAER (%)
Table 4 Utilization of hardware facilities (TPU 6).

ARV—Y 3V Av427)41 AV

A€Y 72 | read 10.7 | 10.4
= write 1.9 13 | 12 | o8
Syvs | kTS 15.7 13.4

L Lol PR 4 0.1 24.4 8.3 22.9
ARy st RV—YaV 51.2 59.5
BB 19.9 20.2
ALU-F L=y a ¥ 21.3 16.4
FEX-F <L —Ya ¥ 0.6 | 0.6
MAP-#— 2 (£ 4.1 0.03
IDLE 0.4 0

*RAT 9 THBILEDIEZ RV~ 3 VERU AT » THOBA

¥®5 TPUGICEBF B A ) ARV =2 YORR(%)
Table 5 Classification of memory operations.

AEVERV— 3 YIIR(%) [ A¥E7YEL | v

read car or cdr 53.2 26.8
read car and cdr 36.2 65.9
write 10.6 7.3
read while write ‘ 7.0 l 0

6 TPU-6 KBWIHEHES + Y 7OARR (%)

Table 6 classification of the direct jump ops.

FRV—=va vl (%) 4v47)41 avr4z
EBEEC T 47.3 46.9

KT ¥V 52.7 53.1
jump with other op. 1 87.1 ’ 98.8

BT PHSEGSOERD % LABHAOHERTHN

afice- >
Table 7 Improvement of execution time by a
prefetching.
RTR M| REEANM | RER (%)
TARAI-6 428, 487 315, 989 26.2
SORT-100 262 175 33.3
TPU-6 3,105 2,625 15.5
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