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A Method of Giving Advice for Novice Programs
Written in Assembly Language

Hiroyoshi Watanabe, Kumiko Takai, Masayuki Arai and Shigeo Takel
School of Science and Engineering, Tetkyo University

This paper describes a method of giving advice for near-miss programs using a case-based
reasoning approach in programming education. A near-miss program is a program that does not run
properly but is rather close to correct programs. Two case-based methods of generating advice
sentences are proposed; one is based on similarity to past advice cases and the other is based on the
difference from correct programs. In addition to these, a model of giving step-by-step advice is
proposed. Based on these ideas, a case-based advice system for a simple assembly language is
implemented. The system had been utilized in actual classes and the results suggested that the
case-based advice system was useful.
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Variations
N Maximum number of levels of advice
sentences.
M Minimum interval time until presenting

the next level of advice sentences.
student Student who requested advice.

ctime  Current time.
as Advice sentences.
cid Identification of a case used for generating

advice sentences.
S Status information which includes the
following members:
level The level of advice sentences
presented last time.
Identification of a case used for
generating advice sentences.
time Time of presenting advice sentences
inlevel.

cid

2.2

Algorithm

1. as,cid «— Advice sentences generation by a sub-
system.
2. If asis not empty then

2.1 Input s for student.

2.2 If si.cid = cid then

2.2.1.1 silevel =silevel + 1
2.2.1.2 si.time=ctime
2.2.1.3 Present asin si.level.
2.2.1.4 Saves.
23¢€se

23.1si.level =1

2.3.2s.cid=cid

2.3.3s.time=ctime

2.3.4 Present asin Si.level.

2.3.5Saves.

2.2.11f si.level <N and ctime — si.time> M then

as
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(si.level)

(si.cid)
(si.time) 4.1
N
( N=3 )
(cia)
(si.cid)
N
(si.time)
(ctime) M
N
cid  si.cid DATA
ANS
Advice case
Target program Target program of advice
0L: SUM START < > 01: PGM START
02: LD GR1,ZERO L_—» 02: LD GRLN
03: LD GR2N 03: LAD GR0,0
04: LOOP ADDA GR1DATA,GR2 < > 04: LOOP ADDA GRO,DATA,GR1
05: LAD GR2,-1,GR2 « > 05: LAD GR1,-1,GR1
06: CPA GR2N « > 06: CPA GRLN
or: JPL LOOP < > 07: JPL LOOP
08: ST GRLANS < —> 08: ST GRO,ANS
09: RET < > 09: RET
10: ANS DS 1 10: ANS DS 1
11: ZERO DC 0 11:N DC 3
12:N DC 3 12:DATA DC 3
13: DATA DC 3 13: DC 5
14: DC 5 14: DC 8
15: DC 8 15: END
16: END —
IAdvicein level 1
Correspondence of labels. 4 6 7
SUM PRG IAdvicein level 2
LOOP LOOP 4
N N 6
DATA DATA 7
ANS ANS —
ZERO Advicein level 3
4 GRO
Correspondence of registers. (N+1) - DATA+0 DATA
+(N-1) GR1 1
GR1 GRO
GR2 GR1 GR1
GR1 N GR1 O
7
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[1.3]
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Target program Base program ( program in an evaluation case)
01: SUM START < »01: PGM START
02: LD GR1,ZERO |1 —»02: LD GR1N
03: LD GRIN —— 03 LD GRO,CO
04: LOOP ADDA GR1,DATA,GR2 w—| __{—»04: LOOP LAD GR1,-1,GR1
05: LAD GR2,-1,GR2 05 ADDA GRO,DATA,GR1
06: CPA GR2N « »06: CPA GR1,C0
07: JPL LOOP <« »07: IMI LOOP
08: ST GRLANS < »08; ST GRO,ANS
09: RET < »00: RET
10: ANS DS 1 10: CO DC 0
11: ZERO DC 0 11: ANS DS 1
12:N DC 3 12N DC 3
13: DATA DC 3 13: DATA DC 3
14: DC 5 14: DC 5
15: DC 8 15; DC 8
16: END 16: END
Correspondence of labels. Differenceinformation.
SUM PRG @
LOOP LOOP (&)
N N
DATA DATA
ANS ANS
ZERO o (&2)
Correspondence of registers.
GR1 GRO (d)
GR2 GR1 (d-1)
3
(b)
(©
(d) (3)
(e)
1)
3
)
(2) (3)
6 7
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72 0 72

68 61 129
226 260 | 486
((a+b)/cx 100)(%) 61.9 235 | 414
1
17
2
11
27
11
59
2 2
( 91 90 )
28
11
11 8
440
183
90 18
61 1
40%
60%
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