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“Objects Produced by FACOM 230—60 FORTRAN”

Yukoh KOBAYASHI*

Abstract

There are three different compilers of FORTRAN in the computer system of FACOM 230-60,
which is installed in the Computer Center of The Kyushu University, The Nagoya University,
and The Hokkaido University. One of these three compilers is fastest in its compilation without

optimization, called C-type. On the other hand, another two compilers, which are called D-type

and E-type respectively, are oriented to produce optimized object form through somewhat sophisti-

cated consideration.

A comparison is made among the characteristics of these three compilers by investigating objects
produced by each compiler for some tipical FORTRAN statements.

The knowledge about characteristics of these compilers will show how to write a good program

to programmers who use the Computer Center, and also give what assembly language is to both

programmers and students interested in it.
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FORTRAN 25 — } X1 b F 7Y .7 ER
(C—, D—#X % E-Type i\ THILD
IF @O 1, 2, 3 TBON, 0 L, 1
I CONTINUE i J L1
2> CONTINUE -1z Loy
3 CONTINUE - L2
: - L3 - —
L1 L
L2: .
L3: -
, ‘ 2 2 A TR I AN R AV
IF M 1, 1, 2 | TBON, 0 L, 1
I CONTINUE o Li
2 CONTINUE ? Tz Lo, 1=
: R J L1 !
I L2
%Li1:
(% Type =20 Thit]
IF (U1, 2, 1 TNZ L, 1 —
1 CONTINUE 1 ) L2
2> CONTINUE B J Lr =
5 1 Li: «
] L

Vol.25 No.l1 (1974)




FACOM 230—60 FORTRAN 047" . 7 +

(65) 65

GO TO (1,
1 CONTINUE

2 CONTINUE
3 CONTINUE

2, 3), 1

IF (I EQ. ) 1=J

(% Type T2\ THUD

LA L, 1
LX, 7 L, 1
— JNAO0 Li1,, 1
i‘ JNZA L2,, 1—
L1:8SXJ,7 F.XCGT
QCTAL 000000000004
OCTAL 110000000000!
J L4, , 1
L2 :TXL, 7 4 “«
— J L3, 7, 1<«
SXJ, 7 F. XCGT «
OCTAL 000000000004
| OCTAL 110000000000
L3:J L5, , 1 —
—L4:J L6—
J L7 ——
Ls5:J L8——‘-g——<—‘
L6 : <« f
L7: -
L8 : -
| [C-TypeJ
LA L, 1
S J, , 1
STA ™1 +3, ,
LAI 0
TZ ™1+ 3, ,
NOT 0
STA ™1 +4, ,
TZ ™1 + 4, ,
S | NEXT
! LA J, .1
J STA L, 1

NEXT :

(D-Type %5 X% E-Type)

LA L, 1

S 5, 1
—_INZA  NEXT
| LA 5, 1
| sTA L, 1
NEXT :

((Ao=1725L1~)
((A)=x07z5L2~)

AZS0DEEHTA—
F-N)

(X 7)<42%5IEL3+(XT7)~N)
((X71?47£6l£v7;v—?>«)

1 (Temporary Memory]
AR
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IF (. EQ. 0) I=J (C-Type))
: LA I, 1
S No, , 1 (0 & i)
STA T™M1+3, , 1
LAI 0
TZ T™1+3, , 1
NOT 0
STA T™1+4, , 1
TZ T™1+4, , 1
] NEXT
LA 5,1
i STA L, 1
NEXT :
l (D-Type 35 X ¢ E-Type)
LA L, 1
S No, , 1 (0 & Hmm)
oo INZA NEXT
‘ LA J, .1
! STA L, 1
NEXT :
IF (I NE. J) 1=J  [(C-Type)
: ‘ LA L, 1
| S J, , 1
| STA TM1+3,, 1
i LAI 0
TBON, 0 TM1+3, , 1
7 Li,, 1
l TNZ T™1+3, , 1
. NOT 0
Li: STA T™1+4, , 1
TZ T™1+4, , 1
| NEXT
1 LA 3, 1
l STA L, 1
NEXT :

| LA

i S

e JZA
LA
STA

NEXT :

(D-Type %5 k¢t E-Type]

IV ’ 1
5,1
NEXT

J” 1
L , 1
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CC-Type]
LA
S
STA
LAI
TBON, 0

—

l TNZ

L1: NOT
STA
TZ

E—
LA

. STA

NEXT:

IF (1. GT. ) I=J

L, 1
3,1
™1 +3, ,
0
™1 + 3,
L1, , 1
™1 + 3,
0
™1 + 4,
™1 + 4,
NEXT
I, 1
L, 1

(D-Type % Lt~ E-Type)

’

’

’

’

1

LA I, 1
S L, 1
—JNAO NEXT
— JZA NEXT
LA J, , 1
l STA L, 1
NEXT:
IF Q. LT. ) I=J (C-TypeJ
LA L, 1
S I, 1
STA ™1+3,, 1
LAI 0
TBON,0 TM1-+3,, 1
NOT 0
STA ™1+4, .1
TZ T™1+4,, 1
S | NEXT
LA 5,1
I STA L, 1

NEXT :

LA
S
JFA 0
LA
STA
NEXT :

L , 1
J, .1
NEXT
J 5 1
L , 1

W AR TGRS
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IF (A.. LE. B) A=B [C-Type]
: tL A, 1
FS B, 1
FST ™1 +3,,
LAI 0
TZ ™ 1+3, ,
_ ] L1, , 1
.i TBON,0 T™1+3,,
L1 : NOT 0
STA ™1+4,,
TZ ™1 +4, ,
-1J NEXT
FL B, 1
;l FST A, , 1

NEXT :

[D-Type % &~ E-Type)

FL A, 1
FS B, , 1
e JZA L1
‘\ JFA 0 NEXT —
'L1: FL B, , 1
FST A, 1
NEXT : -
IF (. LE. 0) 1=2 [C-Type])
: LA L, 1
i S NO, , 1 (0 & Hi%)
: STA ™1 +3, ,
LAI 0
TZ ™1+ 3, ,
K ] L1, , 1
ii TBON,0 TM1+3, ,
'L1: NOT 0
STA ™1 +4, ,
‘ TZ ™1 + 4, ,
l ] NEXT
‘ | LA N2, , 1
| STA L , 1
NEXT :
{D-Type 5L " E-Type]
LA L, 1
S NoO, , 1 (0 & IE)
‘ JZA L1
| JFA 0 NEXT -
' L1: LA N2,, 1 |
| STA L, 1 |
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DO 1 I=1, 10 | [C-Type)
J=1 I LXI, 7 1
1 CONTINUE l STZ L, 1
; J ] L2, , 1
4 LX, 7 L, 1 <«
Li: AXI,7 1
, TXHE,7 11 ——
| | . NEXT «
/Lzzl STX,7 I, 1<
y LA I, 1
: J STA 5,1
L L1 —
NEXT :

(XT)=z110& x)
(XT)<11mp& ¥)

(D-Type i 2X E-Type)

LXI, 1 1
STZ L, 1
L1: STX, 1 L, 1 <
LA L, 1 |
STA J, .1 {
AXI, 1 1
TXL,1 11—
J L1 <—I— (X1)<11DE %)
NEXT :  n (X1D)z=1nok )
DIMENSION 1A (10) (C-Type)
I=IA (3) LXI, 7 2 (2=3-1)
LA 1A, 7, 1
STA I, 1
(D-Type % &% E-Type)
LA IA+2,, 1
STA I, , 1
DIMENSION IA (10) (C-Type)
I=IA (D) LA I, 1
SI 1
STA T™1+2,, 1((TM1+2)=J-1)
LX,7 T™M1+2,, 1
LA 1A, 7, 1
STA L, 1
(D-Type i X & E-Type)
LX,7 .1
LA IA, 7, 1
OCTAL 010342000000 C 29
SI 1
OCTAL 023110000000
OCTAL 400010000001 ¢ 2)
OCTAL 000000000000
OCTAL 000000000000
STA I, 1

WAKE TR
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DIMENSION IB (10, 10) (C-Type]

I=IB (4, 5) LXI, 7 43 43&EH)
LA 1B, 7, 1
STA I, , 1

(D-Type %5 kX E-Type)

LA IB+43, , 1
STA I, , 1

DIMENSION IB (10, 10) (C-Type]

I=1B (I, J) LA I, , 1
XAR 0
LAI 10
MA J, , 1
LARA 35 (Zen358 v b7 b))
Al 262133
STA ™1+2,, 1
LX,7 ™1+2, , 1
LA B, 7, 1
STA I, , 1

(D-Type E-Type)
LR L , 1
LAI 10
MA J, ., 1
LARA 35 (ZEAN3SE Y b7 )
STA ™1+2,, 1
LX, 7 ™1+2,, 1
LA 000000, 7, 1
OCTAL 010342000000
SI 11 10+ 1 %2751K)
OCTAL 02311000000
OCTAL 40001000001
OCTAL 00000000012 (IBO7 K1 %)
OCTAL 00000000000
STA I, , 1
CALL SUBR (I) (4% Type I 2WTREU]

OCTAL 500010000003
LAT 1 (BB EED
SXJ, 7 SUBR
NOP L, 1 GEo7rvrz)
OCTAL 500010000003
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CALL SUBR (IA (3))

o CALL éUBRW(WI;»(I))

‘ (C-Type]
) OCTAL 500010000003
| LAI 1 B I EE)
‘ LXI, 7 2 (BEFRDIEE)
| AXI, 7 IA
/ STX, 7 Li,, 1
SX7J, 7 SUBR
L1: NOP 0, , 1 BEO7 F1 =)
J OCTAL 500010000003
| [D-Type # X% E-Type)
OCTAL 500010000003
LAI 1 (5 BoEE)
SXJ, 7 SUBR
NOP IA+2, , 1 BIEDO7 rv z)
OCTAL 500010000003
CC-Type)
LA L , 1
SI 1
STA ™1+2,, 1
QCTAL 500010000003
LAI 1 GBI oEED
LX, 7 ™1+2,, 1
AXI, 7 1A
STX, 7 Li,, 1
SXJ, 7 SUBR
Li: NOP 0, , 1 GBED7 Fr )
OCTAL 500010060003
(D-Type ¥ X% E-Type)
OCTAL 500010000003
LAI 1 G IBomEED
LX, 7 L, 1
AXI, 7 IA
OCTAL 010342000000
SI 1
OCTAL 023110000000
OCTAL 000000000000
OCTAL 000000000000
STX, 7 L1
SXJ,7 SUBR
L1: NOP

0, , 1

GBIED7 v =)

WP RE TG e @ s
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SUBROUTINE SUBR (I) | (% Type icoW TR
*x X g L1 :
RETURN tg; AL X |
LXI, 7 0
e L3
_|_|>SUBR: NULL
I 1 Gl oS
_ JzZA L2,, 1 ] )
sx1,7  F. ENER (G797
B STRING I’SUBR’
L2: STX, 1 L3+0 (vr2=x% D)
STX,2 L3+1
STX,3 L3+2
STX,4 L3+3
STX,5 L3+4
STX, 6 L3+5
| LR MASK, , 1 (MK
] LA 0, 7, 1
o BIEREAL T
| KSTA Ln, , 1| WAGHOHIT
| . , o7 Fv
| : 2 T HEIATY)
KSTA Im, , 1 (’,\{f}%g&@ﬁw
| LXI, 7 1, 7 Gry L
| STX,7 L4 4y )
— ] L1
5L3 s LXI, 1 0 (v 22 % OEED
LXI, 2 0
LXI, 3 0
LXI, 4 0
LXI, 5 0
LXI, 6 0
LXI, 7 0
- —TXL,7 1
——] L4, 7, 1—
. SXJ, 7 F. RTER | (220>
STRING I’SUBR’ | —Fu)
L4: J 0,, 1 < (3&EH)

3. 3 & R Z

51 OHNTIE, EED X BB TEX TOWRWER b
Hh, ETIEFEEY L D50 LENZOOTHED)
29> b OEECE, EREZBBONT2RETH 5.

TEXAVIRCSBZEH LA~ A0 2L
TRATHIEY THHH, FIMITEERD H 5 GlH
55 bEHRIIZD,
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2fi75 5T 5,
(@ Fwm IF =g,
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@) T A—FTTBE ATV MO, EHE
bBZLLHDT, LAty 7 —5r %F]
B35 L E%ETI,

¥, AERIWTIE, LED2 O@bEEF S TS
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TW3), 4 ->&%, [ 230—60 FORTRAN T4,
Version ¢ kb, %72 Level ickbh, #7227 b
DIEBRITHENI LD HEEI LI TH B,
OARIy 2~ DR ZHFICOVWTE, T
IRATT 22 b « VAL BN, HEL TAHNEH
FIVC EMFEELTE 55 L s,

BT, SRR L BB REOR KRR M
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