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Abstract

This paper describes a programming language and it’s processer which enables programming
along the concept of “Structured Programming” proposed by E. W. Dijkstra.

First, the notion of E. W. dijkstra is briefly discussed.

Second, LSP(L) is briefly discussed.

Third, PL/I is chosen as a example of L and LSP(PL/I) is implemented over FACOM 230-
45s (oslI-ED11) written by PL/L

Finally, a programming example of “magic square” is given and the usefulness of LSP
(PL/I) is shown.
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Fig. 1 An illustration of a process of a tradi-
tional programming method.
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Fig. 2 An illustration of a process of a pro-
gramming method which is discussed in
this paper.
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Fig. 4 An illustration of a refinement rule (ii)

Fig. 5 An illustration of a refinement rule (iii)
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%. GSP(L) RROBITEHEEINS.
GSP(L)=(Vn, V1, P, S)
Vn: JERBESOHRES
Vr: BES0%EA
P: £ RAIOBBES

S: HRES
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vav3) (Trvav2N L Trvar
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(A) Si; S2; -3 Sas

(B) DO; Si1; Sz; --+; Sk; END;

(C) BEGIN; Si; Sz; --+; S.; END;

(B)® DO 7 A—713 (A) TRETERDT, £
DHTHSEELIRILL Y. (C)RMUETH 3.
BEGIN 7oy /AT, EENTHETHEND, T
NEA)TRATACERIRTERTHS. HIT(1) X
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(—#3£ 2) BLK (S1; S2; «+; Sa)

Zhid BEGIN 7oy 7 Z{ERT 3.

(2)iE2TiE IF 2BRTZ2ODBRETH 3.

(—fe# 3) SEL (C/S1/S2)



958 " #
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(—f% 4) WHILE (C/S1)

zhi3, DO WHILE ~ OFOXAERT 5.

(—## 5) REP (VAR/A/B/S1)

zhiz, DO VAR=A TO B ~ )5 EOX%E
iR $ 3. ¢ T VAR REMETHS.
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FENYT - 7273 vid, SOUABINZLE
MH5.

PL/I KAWSNT 3 7 NVDRBIZDNTIZH
KERTIAENDS. B¥L L5 ~nmi3, 2hH
%, 7075 0BT IEHEZEATHS. £
TTC, WY T« 77 vavohicEx AT
EBTIHELABRNTS. PLI 05 v OBEELE
3L, RDIOBEETS.

(A) ABFEHREDF ~w

(B) AFEHEDS~w

(C) BuzafElTOs~N

BICARFEG S OBERICIE, 3 V81 5 HIETH
ETH3. 72T LSP(PL/I) THMFEL:x), WS
FHRXLOBMEEET 0L, Yol 5 L0RE
¥LEZT, 703700 5 2 BEHEOEICIRDME
TR 3.

(A) (((L0)))

(B) ((L1))

(3&EHva)
(2FH v 3)
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(C) (L2) (1EH v 2)
T, L0, L1, L2 B2hZND5XLTH5B.
(A), (B), (C)oERM3ED5~n(A), (B),
(CHZHIS LTV 3. (A)ORITBOTIE S ~idft
F3ELBIC, av g FEHBXOLERNTFERD
SRVTHBLLEERTS. (B)L(C)DRIIHL
BIRNNVEMNTECEDBMETHLLAFERTS.
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3.2 75vavg

7o vavalt, PLACasx v e LTERTE
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I) —cEaREREED.
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Fig. 6 An illustration of a syntax of a program

—[ S 7734 ——@_@————

Fig. 7 An illustration of a syntax of a pro-
gram unit
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Fig. 8 An illustration of a syntax of labels

NOT BEGIN

/ BLOCK &8 $ N\

BEGIN BLOCK

-
s D

WHILE &5 &

REPEAT %% I

Fig. 9 An illustration of a syntax of statements

Fig. 10 An illustration of a syntax of a NOT
BEGIN BLOCK command and a BEGIN
BLOCK command

(b)
Fig. 11 An illustration of a syntax of a
SELECT command
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Fig. 12 An illustration of a syntax of a
WHILE command
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Fig. 13 An illustration of a syntax of a
REPEAT command

Fig. 14 An illustration of a syntax of a
parameter
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M@, j) THEbDT. TEEROTATY XLT npEF
HOBADEEMERD 3 T & BAHRETHB. M((n
+1)/2,n) 31TH3.

LJk#%x (n+1)2,n, 1 &<,

L] 14> MOD.n THINT%. n @HZ &IC
2, T 21501, 1 320 LT 5.

zo M(LI) oFFICR 2, 8, 4, -, n* 25X
hid .

4.3 H#iLoilis

44 FSURLV—SDANEENH
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////,///1’DCL(N,N2,".> FIXED BIN(15) ]
DECLARE
PROC OPTIONS(MAIN) INFTIAL BODY NZ-NXN
INITIAL GET LIST(N) L= (N+1)/2-
PROGRAM EXECUTE INITIALIZE WT W)=t
BODY ki
MAIN BODY
OuTPUT KI1<N2
RETURN remRYe
END e 6
MAIN SECTION
NORMAL EXCEPTTON NORMAL [EXCEPTION
J=MOD(I+1,N) J=M0D(J-1,N)
IMODU+1,N) MI+1,041)K1
M{I+1,J+1)=K1
Kei+1 k=0
Fig. 15 An illustration of an example_of a refining process
g €CMAGIC))) PROCE -(:Roc OPTIONS(MAIN)/ @INIT]AL/@BOVY/EQUTPUT/ TRANSLATOR FOR LSP(PL/1) PROGPAM
3 INITIAL: ={@DECLARE/@INITIAL BOOY)>
- DCLEmC DCL (NIN2vKsK1¢14JsM(50,90)) FIXED BINC1S)) STRUCTURED PROGRAMMING LIST
H '""i:?:?fthE‘nﬁﬁl.hli’{Tiﬂfif'IZ‘&!J-N-x
,: R :é;;éu-"':’ﬂ':"l/"w 4 U 1 MAGIC:PROC OPTIONS(MAIN)
s ‘ExE(UYE:-(Kl(NZE enA BooY> €¢ INITIAL 3>
Y B o PN bbbty 1 S
u T r el 2 oG Rk eRL T JWM(30,500) FIXED BINCIS)S
14 EXCEPTION: w¢J=MCD(J=1 N} /M(1+10Js1)mK1/K=0>
s OUTPUT:m<PUT LIST ((((M(1+J)) DO I=l TO N) DO J=1 TO NI)> s g(TI:{;;‘(\L)TODY »
GE N
Fig. 16 An example of an input for the €< INITIALIZE 3>
5 N2=NeNi[=(N+1)/2=-15JsN=2iM{I+1vJs1)m)}
translater H x1=11
0/ 52— DEOHERROIDOREEEZT <& Boox 3>
10 NO WHILEC
{3. %7/ LSP(PL/I) AV 2B LRI/ <¢ EXECUTE 5
N . K1<N2) 3
5 LOREHBL, BRCHELT 053 v /e ot
fe T 5 PEOBAICE 18 FOANICKY S50 B rewml T
. A
7us 5 s EDIENTVS, LbblEOHIhT 2 7 e
_ << NORMAL 3>
W37 a5 ARKIE 186 A FACER LTV 3. N TR 00 ey
CORICH— FICXDEIE(L 707 5 & £ B & PLI 3 R
3V, AN BHAICRRTETH > LD * excertion »
HUBEEZE >/ o/ 5 AEREATRLE IS -1, 3 “f@wm“
21 M(l+1lvJeld)=K1t
SHOMBEEE LTI, XHXTIE PLI CHBR X EH oy <0
NTHWAEMNEELZIIRTA3ENEZL LMD, BicT 2 END}
* /7'50')&‘ng§ V«]UQ{Eb‘iﬁélC‘i' 7PD 7 7 2% ;:TOE}:$T((((M(luJ)) DO 1=1 TO N) DO Jel TO N))3
LADHIBEMBICERTE, hoBBICEOL3%28 3 e T

BOBEBELERBTERRT 3 ECRESBHTIcizz L
EAoN3. TLHOMBEELT, BELTT 5 A
OHAFERE LD REVERCHRTIENELI SN
. ZODREBEMDOAZ L ZFEARBRERFTS
HEMNDAS.

B%IC, KRB TERAE VKO cBDR
REOHRICRHOELRLET

translater

2 F X ®
1) O.]. Dahl, E.-W. Dijkstra, and C. A.R. Hoare;

Fig. 17 An example of an output by the
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