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EaEFIEH A AP1000 X% DMLEE 7 v & v 5% Sparc T3 b, UtiLisp/C b —Ii Sparc
E—Ty PCEWTH 50T, WHEHFERLICA A DL »S B2 BT 0%
—DHM & LT, T 3K T A G Utilisp % AP1000 BAE L <H7%. AP1000
ROHAEY) —ADT, cell lloF—20BZH cll BEECILATRE AL AV, &
cell [X eval server & LTHBEL , ZEL 2XFH % s KL HTFHE L, 26D D cell IKFF
fliOFREROMEEZEDIRT. WL 2hDTal I L%kELETHAFEER, MHEABHELC
LTH»ARIFXESICHRZS.

UtiLisp on AP1000
Eiiti Wada, Tetsurou Tanaka

University of Tokyo

Implementation of UtiLisp/C, which is a newly coded version of UtiLisp for Sparc
workstations, on AP1000 has been attempted. The goal is to reform UtiLisp for AP1000
with a very few C coded lines and a small number of special functions for distributed
memory machines so that the basic feeling of parallel programming will be obtained
in a relatively short time. No new fashionable functions often inplemented in parallel
Lisps, e.g., future and so forth are not yet included; only a set of inter cell streams
was added to execute top level eval loops in parallel. The set of the original UtiLisp

functions proved well suited for use on MIMD machine.
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Lisp @ Multiprocessor TORBER N ECTHFTADNTE A, Th b KEHIIHH A €V —DFHHBEIC
FT2Hh0TH -k [1][2]. Biff, LEBBORSLHMART 2o, HHEAE) —0bEx LM AE) -2
WiFcA Y oobsr5KEbIE. AP1000 BED X 5 A A€ Y — D multiprocessor TH D, »iHn»
Ah7urT LAEEMEREEO LRI TS [3][4].

Chhvbii, ¥ A F AP1000 @ cell T » T v 2 F D sparc CH lisp @ interpreter[5] ¢ C EEET
IR LTH B (B> T Utilisp/C &\ H) DR FIAE LTV T, AP1000 » X 5 253 # A€ Y —o MIMD
RIFHEBIC lisp % 7 B < (MR FIE TRl TH T, UtiLisp OO #ESE & OB, ¥ 2 3BT o lisp
D7erZIv7oRTEEAE LA LBy, BREXTHD L.

Kk FH# X UtiLisp B3R THEA LT, cell CBIZF. R U O host ic d UtiLisp ¥ O 2R d D5 28,
host HAB T 5 T3 &¥, load PR ED D T3 &, EFTREONELRERIC A2 233D E5
e, FOMOEHTLHIC Lk, host DHTIKER

1. object file % cell i€ load 3 5.

2. lispsys.] % file system 2» bFEAAML, % cell I broad 3°3.
3. user D 1/0 %1{H%47 3.

4. file system o file DL BE R T 5.

BEOC L LILAW. cell @ host UMD cell 226 SK &2 FHRAAR, TR FIME L THERDHEE, S
K% %5 T &% host 2 cell KiEF, vwbH W3 eval server & LTI . host—cell [, cell-cell ik AP1000
DWETF A 7T U I lisp D% S8 AHIBEIM read, print TfThR 5.

% cell DIFIET ST LT 3 3, garbage collection KD WTHR, A b FE L 5T B WO A
Y —=DAY v +THB. % cell Theap @ free cell BRELTL 3L, BFC g BXEDZXTTHS.

2 EE

e LCEE LD read/write (lisp ORI & LTl read/print) TH 3. H#A €Y —D cell X, BE W
3 XU, host & D cell BIE(E (T-net ¥ 7c X B-net) K X bAhFhtlk bk \v». UtiLisp I & stream %
BI%Ic & 3 read/print & 5D %\~ (stream % standard-input, standard-output DZEHIC bind T Tw
2% @& L, %X terminal-input, terminal-output 25 bind LC$ 3.)

stream (X3 H 1X filename K3 LT, (stream filename) T% O filename % % D stream £ Y, inopen,
outopen L7 & & € file descriptor ##| Y 24 %. UtiLisp/C icix T dfth, fixnum %58 & F % stream
P IERT, D & ¥ X% D fixnum 25 file descriptor iK% 5.

unix @ file descriptor (%, 0 28 read, 1 2% write, 2 S error write KHID X TTH 5. T DIEH AP1000 @
os T E DM file ICkE 63 FE T file descriptor 2EN VK TE AW T, cell MG ICX 256 b
1279 % ¢ file descriptor #{#\», file descriptor - 256 % FEHF D cel FHECHIG T 4. 2 Y, file
256 i cell0 & DR IC, file 257 1% celll & DB IC, file 1279 X cell1l023 & DFEEICHES .

% 0t file 4096 % host IKH Y 24T, ¥ X file 4095 RALE®D cell 2H D read &, —HHED write DXL E
k.

cell 0 @ top loop X host 2o DANHFEDL, THLNDE cell D top loop KEEED cell ¥ 72t host 220
DANI®EFSTWES. BHED top loop X SKEHL2AL L ENRTHA L, AJL % stream ICEERTIET .
COM—EREEIC X 3 S KA RMAAERRTHIER T 2255, MRBRES A CoORREROMHE L VEIER
ORROF R IPELTVEDOTH .
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58 A WHULEE OB % fibonacci HOBIRKCIAT 5. cell0 23 (£ib n) 2HBEL XS5 L TWwB & T 3.
o TRNICH (fib n — 1) & (fib n — 2) FBTIC K B 5,
e (fib n — 1) RESTHEL, (fidb n — 2) OHE K cell 1 KIKIFET 5.

e cell 0K (fidb n — 1) ¥EHEF 30K (£fib n — 2) FEDTEHEL, (fib n — 3) OFHE X cell
2 IiKHET 5.

o —Jjcell 1k (£fib n — 2) OHE* T 5D (fib n — 3) BEHDCEHHE L, (£fib n — &) DFf
BiX cell 3 1CKHEHT 5.

o DY WKHTIHFLES O, 1BEHZ L, 2KEBR 2, IBER4 ... 0L KiHiaTWnL,

d=0 d=1 d =2 d=3
cell 0 fib nifib n~-1 fib n-2 fib n-3
cell 1 fib n-2 fib n-3 fib n-4
cell 2 fib n-3 fib n-4
cell 3 fib n-4 fib n-5
cell 4 fib n-4
cell 5 fib n-5
cell 6 fib n-5
cell 7 fib n-6
Figure 1

R0 cell HE c L ThiT, logoc ERFTHED 5 T L 23T ¥ % (Figure 1).
B D, ibkkd 5—205 8 d %20 5.

(defun £ib (n (d 0))
(cond ((lessp n 2) 1)
((lessp d (getlcel))
(lets ((mycid (getcid)) (child (plus mycid (expt 2 d))) (myret)
(childret) (cstream0 (outopen (stream (plus child 256))))
(cstreami (inopen (stream (plus child 256)))))
(print (list ’f£ib (/- n 2) (/1+ d)) cstream0)
(setq myret (£ib (/i- n) (/1+ d)))
(setq childret (read cstreaml))
(plus myret childret)))
(¢t (plus (£idb (/1- n) (/1+ @)) (£fib (/- n 2) (/1+ A))IN)))

fib D25 1% (d 0) iF default DEZ0TH B & %RT.

(getlcel) tkcell DD 2 ¥IEE L% i&ET.

(getcid) HDD cell BE®IET .

child X TEET D cell BE. cstream0, cstreaml X TEX) cell K3 2 AP stream TH 3.



(print (list ’fib (/- n 2) (/1+ d)) cstream0) TTFHEHIIC (fib n — 2) OEFERILHEL,
(read cstreaml) CTTHITOIHEEREFHAL.

BB ZAML, (getlcel) KEL it il kick 3 &, S EBASCIHAS.
quicksort d {ZITEHBICEL C L HTEB.

(defun gsort (1 d)
(cond ((not (greaterp (length 1) 1)) 1)
((lessp d (getlcel))
(lets ((mycid (peek)) (myret) (childret)
(child (plus mycid (expt 2 d)))
(cstream0 (outopen (stream (plus child 256))))
(cstream! (inopen (stream (plus child 266)))))
(setq 1 (part 1))
(print (1list ’gsort (list ’quote (caddr 1)) (/1i+ d)) cstreami)
(setq myret (gqsort (car 1) (/1+ d)))
(setq childret (read cstream0))
(append myret (cadr 1) childret)))
(t (setq 1 (part 1))
(append (gsort (car 1) (/1+ d))
(cadr 1)
(gsort (caddr 1) (/i+ d))))))
(defun part (1)
(lets ((sm nil) (gr nil) (cr (car 1)))
(setq 1 (cdr 1))
(loop (cond ((null 1) (exit)))
(setq hd (car 1) 1 (cdr 1))
(cond ((> hd cr) (setq gr (cons hd gr)))
(t (setq sm (cons hd sm)))))
(list sm (cons cr nil) gr)))

quicksort @7 2 M 5 ELBOBFIEVEY , I EFER foo IKKEST I, (gsort foo 0) DX SKKLT
quicksort #FEFf 7T 5.

4 EHRY
utilisp IC XFMIEORE % 110~ B8 (time SHK) HH o4k, Eh & FEERIC AP1000 @ utilisp i b time B

B HE L. AP1000 Ao time It} default {22 1000 OF 2 518 scale 2B b, 1/scale BbR ML L L
TEHR L R EIET

LAdoT, cel B¥ % 64, 32, 16, 8,4, 2, 1 & L7FEo (£ib 20) O EEE#B 5 ck:

(defun foo ()
(lets ((i 0))
(loop (prini (expt 2 (- (getlcel) i)))
(print (time ’(fib 20 i)) 60) (cond ((= i 6) (exit)))
(setq i (1+ 1)))))



LEEL, (foo) ¥EfTFNHE L
HBOEFTRERIROMD .

% host -n 64
[0Jcell_main=0x62028
[0]> (exfile ’'fib.1 t)
[0]fib

[0Inil

[0]> (exfile ’time.l t)
fo]foo

[0lnil

01> (foo0)

[ols64[0]27

[0]32[0]42

[olJ1e[ol67

[ols[o]107

[0]14[0]173

fo]2[0]279

[0]1f0l450

[0Inil

[0]> (quit)

ik file Y27 Lhbfibl, timel @ file #F3AH (exfile ICX 3), BIIRD (foo) TLFTHEEI % &M
Lt EDscript TH 5. [0] DERBEDROH NN cell 0 DY DTH BT & kKT

SEFHOTTD host -n 64 I%, cell 64 AT host ##&EBYT 2. (exfile ’fib.1 t) i, fib.1 % AAL. [
BRIC time.1 bBEHRAL. (foo) DFTD T2, cell DER L 1/60 BHMOLITHRETH 5.

cell BEETHE % Figure 2 KR

500
20014
execu-
tion 100}
time
50}
1/60 sec
20 |
T2 4 8§ 16 32 o4
number of cells
Figure 2
5 FlA

B3 cell B—DICHHFHHIC, BZrD cell b SEBEIVNT OB L EDZORFEFTFHEIND. —HH
KW EEHEH D toplevel loop D eval DEFTHEFATH b, FAADIFTE W, BICIXIID cell 726 DK
BRBERBEETwEI2 S Livhw. k& 26, MUtLIsp[1] T, O bind LTV 3HBE O 7 8+ 2 5



OREERT 525, & Y B A T unbound DRAETH v, EHEZBRIC\v o T, unbound % & X DK THEID
e X I EICFFS. AP1000 @ utilisp Icd, T X 5 Z¥Y DT X 5255 L, Bo cell REDOEHE
HUCTF D cell 20 b OERDOMETEH A LERNE b, HIFBR L AThE R LS, Thdickk, IV AL 0
ERLEEIC R B,

Lz A2, AP1000 @ cell K B DAL DBRER DT v, Lid->T, i eval OLLEID 2 TIC
cprob IK X o T, ZEHBIRENE 5 2 2H D, ZEE bOHHAE > Twhid, eval DEFTORTIC break
% funcall+3C KL %.

FIRFEISESD 0RO E DH % break OBIRICER L TE T L. HIE lispsys.] K ABRAALL
break B3, ZEFRF LML HHAH, —IG stream OZFIOFBHFHICORITFE2 X5 Kh>TWwS. TH
CAIE LT, read MM » T FRHLFFIZ RICHTE, o Ty al#lRd 5 L 22 fTHlrbrkF LT, read
DRERLLTHATEICRE>TWE. 0RARATET ZHIHI, break IKEMTHIER V.

6 [EH8

WHFHEAE L EFT 2R 7 v X0EFYHE LA ThE A bAVREDS 5. RENZHIEREHT
3. BB X 5 KA EOMKIE interpreter ICA 2L FEIMA LV &5 HETH > e dd, BFICH
Fo v 2 F B i EIA % SIS 2 BE B b o e, RIS LT G i cell AL TE@ARTM L b -
DR, TR —HHBROME L EEH ATV X5 A oT, BESKREL, Lisp B b AP1000 o
cell 74T Y HERBES5 L%k

(sync no stat), (cstat), (pstat stat), (gstat) ¥ AEL, METI2EHHOTHRERFLL LIS C
ol

T EX

VeBicowT i, BIICR_7% X 5 UtiLisp/C DY — 27 0 ¥ 5 LAl h 3 Frxavwihgti-
20T, CEHBLLZ v L0RBKOBECRE>Tw3.

77 ArE ; VESEfTI
host.c (hostmain) 134 17 (FiEx)
machdep.c (cell 7w 77 a AHII) . 259 7 (i) .
main.c (cellmain) 39 frighn
eval.c (9 AZLHLEE) 6 frighn
sysfnmis.c (MEALIHBAEEY) 94 friEDN

lisp TE\ 235> 1k UtiLisp B ICHHAEN B lispsys.] KWL TH 3. lispsysl DRI DL T 5
UTHFED, CRREALEABL RoTw3. HABCERK® Utilisp @ lispsys.] 1 630 T8> 5.

8 ¥R

z @ UtiLisp/C @ AP1000 ~0BHHTH, CEED 7o 7560 h 5 LAt w0k EEMNKC L.
Lisp CE % b DRHINES 721) Lisp TE#, lispsys] D7 7 A LICANRTH S . £ DR EEN ICERH
EZL, be b e Utilisp D X7 L DEERTEZRENOIAMIC D A 5. T ¥y FLHpEE =2 2K
SHThHotk.

CCRBEbTrET e Y LB LR hdokdl, JIOBbLoTHTVS. & i, MV ARL—FK
ROBRE R Red 0 B DICSY ik Eratosthens D L2 W BWCTHAD LA, 20RER, $ 3 cell OFHHHICH]



O cell BBREOEKIRY T OXWIFFE Y CEITE NI DORMERTE L. boldhdneLTrPLYFL
BELART, ¥R FXTHROKMMEDEC L LHPEL &

bILEBLRI LT w00, BEDER L VETORELKETREVWE LRR LTS, 2R
FI7Aa) ZLAKT 3 LBREFTORICEDZD E 4 TH - flHlofh ol FIEr R LATRE AL
EWHERDP L LbbhoTE .

7w 73 L ONERERITIC R, B0 AREF — 4 0BT H D, 0O RDICHE time MK EF KT 3
PBELDS.

BEIC Y RF LDV A ZICOWTHNTH { . interperter @ binary text 1X 225KB. Ve¥fiK D 5 bEA K
Dtk heap T, default T 512KB 23 b 3. AP1000 @& cell Kk IBMB DAY —23H 20T, £/
PROIKREET S LeELED T LHNARETH 2.
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