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Abstract

1. Recently much of technical information is being exchanged or disseminated in the form

of computer programs.

For engineering computation, most of computer programs are written in FORTRAN lan-

guages. The FORTRAN has, however, many dialects and, for this reason, it is an important
problem to convert FORTRAN dialects into the standard FORTRAN or to convert a dialect

into an another dialect.

2. Features of a conversion program are basically concentrated as the following;

(1) wversatile features to process strings
(2)

efficient set-theoretic operations for sets of which elements are strings.

The conversion program SPM is a general purpose program which executes the above men-

tconed features efficiently.
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(2) A-7FuL&- (ADR: A-Address
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(4) ~Yy7vbr - 1¥z2 (VAR: Variant Re-
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ZoEx, 2+ Y IroMBEROXEE TREMHEA
TWa 13, APR T2 > TO 2 HIlIC L - TRE
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r\ MCM (
|

(A.P(Q), SPAC
KOKO DS  VWREAD (¥ 3
} WORK DS  YAAAAAINPUTATAPEY
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SPM a4 ASMHTIEZIZ, TFLVXDF o4
=V (BOMP) IO THRNTET S, SPM
i3, SPM EDA-TFULV R, B-7 FLr iz LT,
2h#h ADR (A-7 FL =z - LYx4), APR (A-
TFLRERFELVYREZ), BDR B-TFLZ LY
4), BPR B-7 FLREFELV Y R4E) 25T 3.

ZheED VY ZZ2ONER—E+1y 33, B
U SPM BTHEINLBORY, 20T EFREINT
W3 ZOREINTVBELIYREDONEE, hod
BOLDHOT FLRELTHEETECEEF 24 =
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Table 1. The Instructions of SPM

& % i ﬁ‘r*ﬁ&u (ARITH\IETIC COM'ROL\

ADD‘ ADD ADR TO BDR

SUB_ " |SUBTRACT ADR FROM BDR

ZADD ZERO AND ADD TO BDR

ZSUB "ZERO AND SUBTRACT FROM BDR

MPY MULTIPLY ADR AND BDR

DIV DIVIDE BDR BY ADR

AND AND ADR TO BDR

OR ‘OR ADR TO BDR

COMPIL, STORE COMPLEMENT OF ADR IN BDR
l ,.-mf“"H/}Tl (LOGICAL CO\ITROL)

[o5] COMPARE STRINGS

CN COMPARE NUMBERS

BCE BRANCH IF CHARACTER EQUAL

BCT JBRAI\CH ON CONDITION TEST

BRA BRANCH (UNCONDITIONAL)

NOP NO OPERATION
| F e ﬂa]@m (DATA CONTROL)

CNVRT CONVERT STRING TO BINARY OR BINARY
| TO STRING

MCM " MOVE CHARACTERS TO THE MARK OR

STRING BOUNDARY
MAC IMOVE A CHARACTER
MCS rMOVE CHARACTERS AND SUPPRESS VARIA.
NT

SAR 'STORE A-ADDRESS REGISTER

SBR STORE B-ADDRESS REGISTER

SAP JSTORE A-ADDRESS CHARACTER POINTER

SBP STORE B-ADDRESS CHARACTER POINTER

STI STORE INDICATOR

SRCH ‘ESEARCH A STRING IGNORING VARIANT

RCS | REPLACE A CHARACTER BY A STRING

ERASE ' ERASE A STRING

CAT {CATENATE ADR AND BDR SETTING VARIA-
| NT

LEN GET LENGTH OF ADR STRING

LDA .LOAD A TO ADR

MOD ABSOLUTE MODULO OF BDR

LAST GET REMAINING AVAILABLE STORAGE SIZE

TON ! TRACE ON

TOFF TRACE OFF
! ¥ 2T Al (SYSTE\I CO\ITROL)

REWIND RE\VI\D A UNIT
READ [READ A STRING
PUNCH PUNCH A STRING
PRINT PRINT A STRING

WRITE  WRITE A STRING
EXIT EXIT FROM SPM CONTROL
; wm/x (PROCESSOR (,OI\TROL)
DS JDEFII\E STRING
ETC 'EXTEND CARD FOR DS OPERATION
pC JDEFINE CONSTANT
SIZE DEFINE MAX SIZE OF DYNAMIC LABEL
END ]END OF SPM INSTRUCTIONS

ADR, APR, BDR, BPR {5 LIS
WERST, CHOBIEEINTHRNE X2, 20
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BEDOMHIDOGHOKRT LABEAT, %
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WYT UL READF 24 =T TER.
SPM (2 Table 1 T/Rzh 2 mBEEE &,
Table 2!124 v F 444 2« LY Z2DMD—ER
ZINT

LY RRIZE

Table 2 Indicator Status

SO\
BN

B )

e !

|CN 434y=, (ADRI<(BDR) 0 & &
CN {347, ADRI=(BDR] & &
|CN 4. [ADR)>(BDR) 0= &
| CS 247, CADRI=(BDR) @& &
|CS 14, [ADRI*(BDR) oL &
BCE (7 %57, BDR OFREH BDR 02 MY v /OB S48
\ nrra

24T, ADR @2 } U ¥ 7 a4 S S s &

w o !

5o oo

AR (R PY-
15 MAC 4477, ADR 9z b ) v istinvol it x
16 [MAC @247, BUR %5245 152 + U4~AT BDR D2
B A UALP R (Sl
18 | MCS @47, ADR ®R F Y v/ hffinol Ehir s &
19 [MCS 4T, BDR 225 492 « LA~LT BDR D2
FY BN &R &
21 ‘SRCH 434>, (ADRI=(BDR}
22 ‘SRCH 647, (ADR)%(BDR]
26 ICAT §14T. ADR OBRFEMN ADRDR MY v /o EX 24
| ATHEIhAE X
31 ]CNVRT 4T, ADR OiFEH ADR Oz b Y vroRX
A TSRk X
(X7 —r 85
32 |CNVRT fr4+T, BDR 0¥ BDR 0z Y vy /rOES
| LA TR h k&
| (BB — 37
|

33 CNVRT @47, BDR £AMIZCFENRASNILS Bz BDR
P RIS R AP
| (R —— )
3 | ADR mgmn;z'mw@zfmvcg

GE) m‘, D] Lfifﬁ‘ﬁ‘ i r*ci WL THE
ADR: A-TFL X -
BDR: B-TFL R - LY R%

(ADR): A-7 FL R« LY RRIZE-TERX
NH2APY VIONAE
VAR: )7 vk LPRAR

LI 24

CS CO\IPARE STRINGS

CS ADR Bl>R

4412, ADR, BDR &bz, sS4
NE, AP YT b A NV ELTROES. A b

n b Jan. 1970
Vo7 e b AN, IRFEBOIEMTED (12
L, AFY VY F e LA NWVZIREDITNE X2, IRE

1 EEBZLD).

WrTIRESNAI®EL S, ADR »ZF 7213 BDR
DR MY Y IORSOEOEERLIILT, o=

FYYITEELOEER, A VFab A4 LIPRA
ITHAE S %, LW EXE, A vFar44 -1
TVRAIIHAT6 2L L.

727U, ADR, BDR O X ) v /D &A% 2
LM STRERGZ 2L ES, AVFalr 44 -
LY R AICH 6 28 <

TUAf9ziz, ADR, BDR Tisgahszzxbr) v
Wﬂi”wﬂ DRSS, BOBD 1 XEFOHD
ML TR, FU KO IEEDSBIHNE D, T2t

—Jox kY /7“17%: {122 F Tl A$ET 5.
ADR,BDR D 2 + ) v 2 OXF DIt 473 APR,
BPR v ¥z 213, ICHE Uk - 0 IROEE X
LT,

BCT: BRANCH ON CONDITION TEST
! |
BCT ADR, BDR

T O4p4r T, ADR (2644 ~v, BDR 1z
¥itizoboirEL.

BCT & 4WHBT L0, 1 v F 4421
TR ANTHBRGESPREGERTETEL NI KIE S,
BDR zhB Z o7l s 2 i3 2. WBOBRSE
LOEAE, ROoMm4e% ADR icEhtcfGdL A~
MCFETERL, %L<mmm % 7-{3 ADR |z [8i%
Eﬁﬂ_ﬂ)fu/t“kﬂf ART 407« LA NUVEITHE

B4 LA NI OB, mn‘ﬁéomww
%c&%ﬁﬁ;@iﬁm&ﬁb
4y;4744-vV15®ﬁMﬁ,cchrﬁ
SETHRIZOIcEN 3.

ADR D@4y LA NV ETBB & & &, ADR
LY 2212 BCT 8 DROIFICH b ad D FHihs
B s, hAEMEETRETHIE, 7 v—F v

Ol E EfE- 1 SBHERE IR TE 2

CNVRT: CONVERT STRING TO BINARY OR BINARY
TO STRING
[CNVRT ADR, BDR, V |

DHRPRIXFEBEIC, BYEXFICERT B E
%L&msno.NUT/bf§&lm%iénfw
& X3, ADR IZIFE &N R M) Y I OFESE
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izgtiish, O8RS BDR O¥iEL 4 ~rv o
&% ADROZ MY v 7 RREE LI

NYT Y TRY2HIEESN TN D & %3, ADR

IHEE SN B VA ~VORETH DD TF)
IZZ3ix N, ZOXFEHH BDR CisgEahtz=2 b )
YIOMEICHMATN S, SPM DA MHMESIET
FIUHLROED T EMNTEXIBLNDT, TOCNVRT
e ~i)\rﬂ73!cﬁ$bf, HrENFEEERT B0
FAsN

MCM: MOVE CHARACTERS TO MARK OR STRING
BOUNDARY

/M(,\t ADR, BDR, V |

I\!(,\I ADR BDR(

f MCM %DR ‘

| MCM |

(x

D4y, ADRTIsE SN VA VDN EE
BDR THREINIZ LA NAANTEAT 2 & 52 - T
WL NYT U RBIEEINTNEE XL, 205
TV rERUABEZFFO>ENRADR 2 + Y v oth
CBbN B E THERENTEONE. ZOXFHSE
X XN D, APR 3 ZDIUFEDRIMARIE LT
b.

SNYT VDI IIVESIZIZ, ADR TiRE X
Ntz v A4 N Hzshs, ADR $ 723 BDR TisE x
PNIVARNVTRENSG A MY V2 DLE XL - Tz
FE D MK T L& %, ADR, BDR 0RF
LYz 42 APR, BPR i3, =2 n00oimsi sy
«<Xr@ﬂﬁ*fﬁbum LX) TV DISEDS
HotzEExThH, ADR Oz Y v~y 7o &
R UXFESEFNE, COMBEDfXid ) 7 rh
FEINTOEALELTH 5.

{.

SAR STORE A-ADDRESS REGISTER

9 AR l\DR

DN, T0SAR @& SN AR A
“TFVA LI ZRZDARE%E ADR TiEEshA-K
LA NVARETIWHE 2 TV S, ZofsiT
S T 0 75 AOBNAEE L - Tifkic, LA
DR ERITT 2 - DITERT 3.

SAP: STORE A-ADDRESS CHARACTER POINTER
| SAP ADR f

SPM—=x t ) ¥ 7 LB O (R AL 6 4k 17

A-TFUVRIRF LY X% APR ORNEN, A-T F
VATIREINLBIBIVANVOREL B,

SRCH: SEARCH A STRING IGNORING VARIANT
1SRCH ADR, BDR, v\

}SRCH ADR BDR‘

}?RCH”i

ZOme, BDR OLA XA TIHEINE 2 Y

¥7%, ADR TIRESNE R M) voofsEahi:
XEDMBHSHM U obIcEB aN 3.
NYTYFBREINTOENE X, BDR oL
A RUTIRBEN A M) v}, ADR o LA ~ov
TIHEENI R MY v 7 OIEE I N ED BT A S
Hah s, -7 T b, ADR o
ZhrY e BDR O b)) DB LTO
BN, ke TitbuonTt, 4 vF42C
SIBT B MiA L » F 3D

ERASE: ERASE A STRING

C@ﬁéd RYEEL 72 Y Y72 HET S
PRI &N (22 LFA4F 3 v 7 - AL D
&Y. MFz&N A = )2, Free Storage =I5
FIRIZRIE XN, o SPM @4 THL L 2 ) p34
BEU & X CERRN S

MOD: ABSOLUTE MODULO OF BDR
Sl

[ MOD ADR, BDR, V|
— - —_—

"MOD ADR, BDR ‘\

ZDwmaid, ADR @ LA N THEEZILAZ MY
v I DNT%, BDR OK}ili L 4 NVvORETHEL,
ZOFRKROHHIA BDR Ol v A ~0IT{RET S
iR s 5.

NYT Y MR I BIREIN TV & Xid, SPM
MR LT s FORTRAN (EO—EARAEIZ LT,
ADR @z} ) v 7' BDR O¥ETHRIIsN 5.
RO EHEY BDR ORREE 2. <) T v MTEK
2%, {EEIN T3 L %3, SPM BSERLT 3
FORTRAN EDZiE#H#IZLT, ADR @2 b+
v 7 BDR OB TRIESN S

NY TV OIEENITNE XiF, ADR & %ffiL 4
NWEBILEND. SPM TR, ToHSEFM1F 3
vy e LASNVESERLT, EREBHDCOFEEFR
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Mtx5.

TON: TRACE MODE ON
| TON ‘

DML, 26 MOV REAOREEBAT B
WICHB &N 5. 1412 TOFF (TRACE OFF) &4
PHBLS B % THES .

READ: READ A STRH\G

‘READ ADR BDR V\

\RE/\D ADR BDR

ZDenqrid, ADR a)wr/\w’f} EINZRLY
YNz, BE V o AN#E P S BDR TIEES I

#

b biid Jan. 1970
ZEMNTER, TOHEIX FORTRAN BZDmPEL = »
PESEMIEL TS,

=
b
B

i B

SPM %{fi T FORTRAN I # 5 FORTRAN
NADOEHRT 07 5 6E0L DHhIEKL .. £ DR,
PEHOEW 0 75 L EHIELT, SPM (22505
S{EDFITHHELE->THEEDTHS. SPM %1k
B 3124 - ¢, FORTRAN T oAl IX DA %I
$u9 2401212, IBM 7090 T 800~1,000 FORTR-
AN /13 DMHEEEFBED—DIZBENZM, Zhi
ZiZE &N e, SPMRTERICE RO THY 4,000 3T
@ FORTRAN IV X5 ->TWT, 32K EL LD

> L) 7 Ve = »
Bl LA ~vOBREGOXFEGD DR s aa‘, BEES XD & SO FORTRAN v
. )Ty Mz IS 12 T TORBASEST 2 ETHLHATESLITEISNTHE. AT 35X
& 1.
$RELCAD UO7,NAME=SPM, SRCH
*SPM UNITNG BYTE=6,RCC
ISN SOURCE STATEMENT UNIT PAGE 1
1 PRINT ONE SK1P ONE PAGE BEFORE PRINTING
2 MCM ASTR,S(103G) MOVE CHARS TO MARK OR BOUNDARY
3 Rl REAC CARC,NBOC READ A CARD
4 BCE CONT,CARDLE),* * NOT A CONTINUATION CARD, CONTINUE
5 BRA  PRINT CONTINUATICN CARD, SKIP
& CONT BCE PRINT,CARD,*'C! SKIP IF A COMMENT CARD
7 MCM BLANKS,S
e ZADD N7,1 CLEAR OUTPUT BUFFER
S FIRS BCE ZAC,CARD(I),* BRANCH TO 2AD IF CARD{I1}=BLANK
1C BCE RED1,CARD(I)y*R* GO TO RED1 YO TEST READ
11 PRINT PRINT CARD,NBO PRINT N8O CHARS
12 BRA R1 BRANCH TO Rl
c
12 ZAD ACC CNE, I ADD ONE TO I
14 BRA FIRS BRANCH TO FIRS
[
C TEST READ
C
15 RED1 SRCH CARC{7),READ,"' * SEARCH READ IGNORING BLANKS
1¢ sap J STCRE A-ADDRESS CHAR. POSITICON
17 BCT PRINT,22 INDICATOR =22, UNECQUAL
le SRCH CARD(J), LP,* ¢ SEARCH A LEFT PAREN. FROM CARD(J)
16 SAP ¥ STCRE A-ADCRESS CHAR POSITICN
2¢ RCT PRINT,22 GO TO PRINT IF SRCH FAILED
21 SRCH CARC(J),RUNITNG,* * SKIP BLANKS AND SEARCH THE UNIT NO.
22 sap
23 BCT PRINT,22 BRA IF UNEQUAL
24 MCM  RST,S(T) MOVE READ(5
25 MCM  CARC{J)+S(J) MOVE REMAINING LIST
26 MAC COL.CARD(6) MOVE A CHARACTER $ TO CARD{6)
27 MCM  CARC,S,*s* MOVE STATEMENT NO. TILL $ MARK
28 PUNCH S,N80 PUNCH NBO CHARACTERS FROM S(1)
28 PRINI S,N120
30 BRA 'Rl PRCCESS NEXT CARD
31 N7 CC 7 DEFINE CONSTANT 7
32 1 cc 0
22 J oC o
34 NC DC 9
35 NBO CC 80
36 N120 BC 120
37 ONE D0C 1
38 READ DS *READ' DEFINE STRING READ
3G RUNITNC CS '10°
40 ASTR CS 'essar
41 RST DS 'REAC(S5*
42 DOL CS 3¢
43 S CS 11exe ¢ DEFINE 110 BLANK CHARACTERS
44 LP LS (¢
45 CARD CS eox* ¢
46 BLANKS DS BOX*® ¢
47 END
READ(3) ({AlLI,J)y1=1,NMAX),J=1,NN)
4 READ(10,130)€(A(1,J),I=1,NMAX),J=1,NN)
REAC(S5 413CIC(ALT,J),1=1,NMAX),J=1,NN) CRYYS
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