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Abstract

This paper describes a Pascal programming system developed to support both debugging and
editing of Pascal programs conversationally and structurally. As the system simulates the facilities
as a Pascal machine for the programmer to run and edit his program, it accepts all of its commands
on the source level of the program. Under the support of the system, the programmer can run his
program at will, monitor its behavior including the dynamic data structure, and edit it without the
management of the operation mode which the system is subject to.

The main features of the system are as follows:

(1) It manages machine code modules directly to execute programs efficiently and in a variety of
execution modes.

(20 It can print out the updated values of variables concurrently with running, and the entire
structure of variables including dynamic structure at break.

(8) It can restore the status of a program according to its structure,

(4) It accepts program corrections whenever the programmer detects some bugs, and continues to

execute the updated program.
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program paseal{input ,output);
type ptr=trec;
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rec=record key:integer; next:ptr end;
var p,q:ptr; kiinteger;
begin p:=nil;
while not eof do
begin new(q);
with g+ do
begin read(key); next:=p end;
piEq
end
end.
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procedure /ry; begin <100..200>> end;
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FENSES
PENSES I5 STARTED
780
PASCAL PROGRAM SOURCE LIST
10 PROGRAM PASCAL{OUTPUT)
20 CONST =503
30 TYPFE PTR=3MNCODE;
40 NODE=RECORD KEY:INTEGERS NEXTIPTR END;
50 VAR SyN:IINTEGERS P:PTRS
&0 PROCEDURE FACT(MAX:INTEGER)S
70 VAR @:PTR3
80 BREGIN N:=DY Pr=NILS
20 REPEAT N:=N+1j S:i=B#Nj
100 NEW(@)§ @3.KEY:=Si Qa.NEXT:=P; P:=qQ
110 UNTIL MAX<=S
12 END;
130 BEGIN FACT(C)3 WRITELN(N:S) END.
NQ ERRORS IN THIS PASCAL PROGRAM
130.0 PROGRAM-NODE
7REP FACT
0 % Gai

R
80.1: N <~- C
18 8 L=- 1
8 <-- o
INTERRUPTED

100.0  NEW-MOOE
7SIF 90 Si=13
7SR 90 WHILE MAY>S DO BEGIN <50.1..100.3> END}
RS
80.0  PROCEDUR-NODE
LN
0
?PP FACT SOLE STATEONLY 3
PROCEDURE FACT(MAX:INTEGER)
Nk FACT #)

aC
2EGI
N:
P
g
W

MNi=nN+13
t=8%0j
NEW (@ 3§

7hC % 8aN
e
5 120

130.0 PROGRAM-NODE
7L PR.NEXTS
#0 --> #1
#1.KEY: 24
#1.NEXT ~-> #
#2.KEY: &
#2LNEAT ~-> #3
#3.KEV: 2
F#TONEXT -~> #4
#4 .KEY: 1
#4 NEXT ~~» NIL
7CO C- 100003
R

i

g 40320
130.0 PROUGRAM-NODE
7E WRITELNC’ DEMONSTRATION OF PENSES’ )3
DEMONSTRATION OF PENSES
7RYE
PENSES IS TERMIMATED
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AT
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v
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/\ AR

s B |

#AY T RIS 705 LoREE
6 His HANHEL S ICEIFROBIK

BIRET IR LOME ST o AR - Tvbe 7 v A SIEITE LoME D
P ERIIRT N ER SRR EN TR LTI 5, 2L, B  EEWOME, IO
R AERMONERORTAEROMED L EIMIUBNMOA LT, Ffr=~ v FOHENRK
HRRE T,
3.3 ExAoE

Fhi& & & OETLIREBEIA LT, KIENERE LR AT 4 — 2 D5 FHEE GG
T 5. —77, i EDERRECE L UL, I7ERTISK, EFNEMKR, ®\TA
NTHRE ELDE - T DT, BHOHEED, Pofidicd - TIHT — 2 OflY Tk
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