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A Method of Constructing Case-bases for Evaluation Assistant
Systems for Novice Programs Written in Assembly Language

HIROYOSHI WATANABE,! MASAYUKI ARAIt and SHIGEO TAKEIf

This paper presents a method of indexing cases for case-based evaluation assistant systems
for novice programs written in an assembly language. The purpose of the indexing is to im-
prove a ratio of obtaining available cases in case-based evaluation processes compared with
flat case-bases. In this paper, we propose a three-level index of evaluation cases following
three policies: (1) program lists in evaluation cases should be represented in intact target
programming language and indexes to cases should be constructed by using information of
generalized program lists in order to expand the variations of program lists covered by one
case, (2) three types of variations, that is, (a) variations of used instructions, (b) variations of
instructions’ order and (c) variations of redundant instructions should be taken into account
when program lists are generalized, and (3) the level of the generalization of program lists
which covers programs considered as the same should be able to be customized by teachers
as users. Retrieval experiments with submitted programs in actual classes demonstrated the

effectiveness of the proposed index method.
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Fig.2 Three level index of cases.
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Fig.3 An example of an interface for customizing the

generalization level.
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Fig.4 An algorithm of case retrieval.
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Table 1 Comparisons of the indez-system and the flat-
system in average percentages of successful re-
trievals.

ooooooooooo (%)
flat index oo
CASLO 1700 71.3 82.0 +10.7
CASL IO 1400 73.9 84.3 +10.4
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Fig.7 Percentages of successful retrievals in each
problem (CASL).

.;;g ::g; Fr—TT T 7171 T /"""
2-03 [ [
Pl e s e e
2-05 |
2-06 [
2-07 [
2-08 [ :
2-09 \

g o e s e e s s

211 i lﬁ T T‘ I — ﬁ‘ T
B
‘ l

If

2-12

o e —— | |

2-14 ——————r—— —

0 10 20 30 40 50 60 70 80 90 100

EASRERED B samm

08 0000O0O00O0O0O0O0O0O0ODOOCASLIIO
Fig.8 Percentages of successful retrievals in each
problem (CASL II).
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Table 2 Comparisons of the indez-system and the flat-
system in the processing time of retrieving cases
and updating case-bases.
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