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A diagnosis system of programming style

Rika SEKIMOTO and Kenji KAIJIRI

Department of Information Engineering,

Faculty of Engineering, Shinshu University

Abstract Programming style plays an important role in program education for novice programmers.

By obeying it, programs become readable and understandable. We aim at developing a support

system for checking programming style. This system detects ill-formed patterns in a program and

makes a diagnosis on programming style. This system has the following features; 1) We decided

to use program patterns as description form of programming style, so it becomes easy to add the

checking criteria, 2) This system can detect various patterns, for example, context dependent patterns

and dispersed patterns extending two or more functions. It is difficult to detect these patterns by

character based pattern matching. We checked that detection of various ill-formed patterns is possible

through this system. We made experiments for detecting ill-formed patterns. As a result, we show

that the system is effective for educational use.
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BEGIN

BODY

CONSTRAINTS

 template;  .  .  .

condition,  .  .  . 

END

parameter-list
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node equal(p1, p2) p1 Û p2 Ü�Ý#ÞåäIæ�ç�è�á�â�ã
loop body(l) l Ü�éUê;ëRìîíIï±ð�ñ�á�â�ã
condition part(l) l Ü�ò#ó#íIï�ò�ó�ô�á�â�ã
with in(l1, l2) l1 Ü l2 õ�ö+÷ùø/ú�û�ã
before(l1, l2) l1 Ü l2 üYê±ýÿþ9J���������á� õ�â�ã
not found(l) l Ü�L#M�ì
	�û��� ä9æ�ç�è�ï�
�� 3) üYê����
same variable(p1, p2) p1 Û p2 Ü�Ý#Þ���à�á�â�ã

N
2:
g
h S�T�OWVIX��
��Z�[+X�\

BEGIN BEGIN

side_effect1_pattern; assignment_pattern;

BODY COMPLEX BODY

l1:assignment_pattern() @assign

CONSTRAINTS END

condition_part(l1)

END

ÙIX
side effect1 pattern

l�m�¡«¾�¿ ²�À ´/X9�W�
Ò�XW´��Y�/��uåvU�W�R�����RÒa�Y»5¼�½W�R�Y�

condi-

tion part(l1)
lIS�T�O�V�� h ������� �#x�¡5¾�¿ ²/À

Á#Â
(
Ù�X�\5X�� h l!����"

)
¨I����Ò�XW´�r$#&%+���

' {!(&)��9�/�/����*�+¥�9x
��SaT�OWVYXIs
t�r����
��l!,�-!.�-$/0-9X��/��Z�[y�21�O�T z O�Q43+�
�
�
� z OWQ�¡ ² V�¨9�R���P�����Y�
�PZ�[/¨�5&6&75®��
h l!8�xR®WZ�[�{!9&:��
�5Ù
��rR®���¨�;Ri0<IrRl!=
> ��®R�#¡�¾�¿ ²RÀ�Á�Â

(
X$?�@�A

)
X�BDCW�
�/�YXY�

Z�[FE�j+X�GDH�lJI&K��R�MLºm ª x&N�Q9  À2O X49�:
§�Z�[�X�-
X�9&:��R�/�YXY�JP&Q�r
�P�����

4 RTSVUXWZYX[
i\N�QY  À lRm!= > ¡�¾�¿ ²/À �
] Á ��x/�RQ¥T�Ö

¸ Õ«Ö�· ² Ö
V�{�^/O�_¥O9rI¹
�¥�9�¥§�`��Im�= > ¡
¾�¿ ²
À ´!�0`#Õ«Ö�· ² Ö�VIr�a&b��
�$cDd�{!egf��
���DN�Q9  À l

UNIX
XJhji!k9V/·ml��$G&H��Y�R�R�

X
�Rm&n/X�^�O�_DoyÖ�·��g`W§��
�Dp�q��/�FLwm ª x
r ®s��x

UNIX
o«Ö5¤ O X�t�uy§vI�K��R�W���

i�N�Q9  À X�G&wDx&yUÖ ³ OJz/{�¯
2
rY°��!��{D|

} T�VIX/�/� ³$~J� O���m
C
Xg��OWQ�¡5¾�¿ ²/À m�e� ¡�¾�¿ ²
À SaT�OWVIm�] Á�³ ¼��/OJz/{RØ#v���v N

°+�
�F���9XgiJk�VR·�i���`�|
}auwvU�R�R���
¯

3
rRm�N�QI  À rPp��$] Á��&� X��R\�{�°5�#�

N+Q9  À X�|/}�¯9{W¯
4
rI°5�#��i�N�Q�  À l/m��� uwvUx�¡�¾�¿ ²
À ��p�×
¡�¾�¿ ²WÀ SaT�O�V�{Y|&"
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� � � ��� � � � � � �	� � �	� ��� � � � �  � � � � ��� � ��!"� � # $ ��% � � #&� ��# � � �� � � � � � �  ' '	( ! )"� � # $ � � *&% � � # ' '! � #�� � # # � � � ' '�+ !�% � � � �� � � , #�-�. � � � � ( / � % � 0 � � �21"3 � 3 ) 45 * ��� � # # � � � ' ' , � � � # $ � � * ' '

6 7 8 9 0. � % � : � � # : $2% � � � : � � # # � � � 4; < ! 1 ; < 56 = > ?A@ = B C D 7 E% ! F. � % � : � � � � : � � # � � � ( ; < ! ) 4% 5 F. � % � : $G% � � � : � � # # � � � ( ; < 5 ) 4@ = 0 H � I JG9 0 � H. � , � * ( % ! ) 1"� � # : . � , � * ( % 5 )

! K < � � *! + � �2� � ( < �L� * )! M N! OP� � #Q* � # � J2R ! S S T 1U* � # � 62R ! S S T 4! VW� � #X� , � J21"� , � 6 4! YZ� � #Q* � # � @2R 5 [ ! S S T 4! \5 S]� , � J�-^� � � , # : . , � ( * � # � J ) 45 !_� , # � , # : . , � ( * � # � J21"� , � J ) 45 5 � , � 6�-^� � � , # : . , � ( * � # � 6 ) 45 K`� , # � , # : . , � ( * � # � 6 1"� , � 6 ) 45 + � � � � � ( * � # � J 1a* � # � 6 1U* � # � @21"� , � J21"� , � 6 ) 45 M � � � � # . ( 3 R b�c�d�egf�h�i�c�jak�T"� 3 ) 45 O`� , # � , # : . , � ( * � # � @21"� , � J l � , � 6 ) 45 V m5 Y5 \&� � #K S&� � � , # : . , � ( � � #�* � # � R T )K ! N

npo q rpo s tvu wUx w2yLz
nGsLz z w{o |}u wUx w2yLz
~a� � o sLo ��u wUx w2yLz

� wLsGo yL�
� o w2�

�L�U� z
| w �pz

n o q rpo s t t wpo r w�� y

n sGz z wpo | � � x w �p| qLz �2ygx qu w� wGu uGs r2w

¯
2:
^�O4_UÖ�V�T�O�����ÖYQ

� �e �
[1]:

����Ö ¸���� rWZ��
��Õ�Ö9· ² Ö�V

»5¼�½�V�¿�c&d/¨
(1)
�&�&�J�ML ª �9xY�

��� ¡¥V/uÿvPx ª9ª X�����Ö ¸ ¨R� L ª �#���
�
Ö ¸���� r/���Y�Rm��}����Ö ¸ l���-¡ ���{wW®«q£¢/r ��� ¡�V��Im¥¤��§¦s��x\`©¨I¾ �©ª
���©«�����q�X�;
i/�
�#�!¡�¾�¿ ²9À ¨¬¦�­9�
�¯®�r �¯� ¡�V/uÿvPx ªYª X�����Ö ¸ l9mDE±°<�r�¨Y¾ �©ª uÚv ª ��¨Rm§²#° <�r�¨�¾ �¬ª �
�5p/q�r¬³/¨/� ª �µ´�q �

——( 1) ¶¸· X�� hº¹ Q5¤
——-

(1) th pattern ——- 41
w ·

input = fopen ( FileName , ”r” ) ;

(2) th pattern == unmatched ==

� �¯
3:
] Á��&� X�\

?D@5�R��S � oU��mµ»v��X�o�¼¾½Jz � � ¸À¿ z � Q�S
T � VÂÁ � ½�z � � ¸ m g�h SaT � VÃÁ � ½�z � � ¸ÅÄ�0`!|9}auwva���
^ � _5l
m ªÇÆ

[Program Select]
} T�V�{�È��Ym!]

Á = > ��®W��¡¥¾�¿ ²
À {I¹
���
�I��N�Q9  À lRmI¹
�Uuÿv«x�¡+¾�¿ ²9À {©�\-$.¾É/�#m�|J"�?�@W{4w�®
�Ym
¡5¾�¿ ²WÀ ?D@&A�{YÔ����¯Ê�r
mD^ � _ � l�Á � �9x
��¡+¾�¿ ²�À SaT � V�{©Ë�Ì+�
���

[Pattern Select]
}

T�V�{¡È��/�ÃÍ�¼w¡�Î/¼ ¡ i�ÖYV�·&i�¨!H�v�m!�\`��ÐÏ
Ñ SaT � V41 � T z � Q9r©ÒÐÓauwvy�R�
�$e � S£T �
V�X���ÔW¨¯Õ
°�uwv��9XY�WmRØ
X/´��0`me � SyT � V
{I¹
�+�/����e � SaT � VI{�ÕR°5�R��iYÖRVR·�i�l/ 
µ+Q¥¤ÃÖJ1jkWT9��®s�!�/� Lÿmji�k9V/·�i l5��×ÐØ
S
T � V�{¡Ù¬Ú��Y�WÙY��§ pJq/���9���#Ø
�I�

[search]
}

T�V�¨¬Èauwva����m&N�QI  À ¨�] Á {�ÛÝÜ5�
���
¡5¾�¿ ²WÀ SyT � VYl�S � o+r«p0L ?�@auwvUm z �
Q�S�T � V�X�� h l z � Q�SUT � VÞÁ � ½!z � � ¸ O m
g
h SaT � V9X�� h l g
h SaT � VÝÁ � ½Jz � � ¸ O
�#m!Ø�v �#v/SyT � V�XÂß¯à
¨©áUuºv5m�Ø�X�SUT � V�r
»
¼�½��Y�#¡W¾�¿ ²�ÀIÁ#Â XÝß¬à�¨RØ�v��#v¥X¬½!z � �
¸ p Lmf � u v�mRØ�vU{�;+r!] Á+³ ¼�� � z
¨¯ÕR°au
va��� ª xRm$e � SaT � VIr�»�¼�½W�9x�¡�¾�¿ ²/À
Á
Â l©â¥Ö ² Ö�¤Yuºv«m

[prev][next]
} T�V���¢�ã�X�e0f

c&d�r$t��+Ù���¨W�P�����
z � Q�SPT � V�XÂÁ � �Yl9mîiIjIk/X9 RV�¡U¢ � ¤�{A ��� ¤!»+¤#V
3���m ¡�¾�¿ ²IÀ X�?J@JAR{4= > �����e �

(
k�7&A�� h

)
{$w+��m$� h ����S�T � VIXÝäR[�Á

� {�w/®Pq ��Ù�X� RV�¡U¢ � ¤�XÂÁ � k!7RlYm
Michiganå�æ X

S.Paul
`�¨�ç¯è+�Y��­+�Ãé�ê¯ë�ì/r4;�íïî
� �

Q¾ð � ·¡Á � X�ñ�,
[3]
{¯ò/�P�
�W�W�I��ØW�R�/m�ó

� uwvUx�¡�¾�¿ ²
ÀRÁ�Â r!=��9�
mI�
�
�R�
k�X!{
�
��r����R��e&C�{!w5®R�Ym�ä��RX��/�
�
��{¬ô�õ¥�9x
¡+¾�¿ ²RÀ�Á�Â

(
g [&#�%5�Ýö5�

)
{$� � uÿv�x z � Q

SaT � V�X4e � ��� ������� g�h SaT � VIX¡Á � �9l
m
 �V�¡£¢ � ¤#XI|
}
~R���R�W� z � Q�SUT � VIX¬Á �
r/m z � Q�SyT � VÝÁ � ½�z � � ¸ {I�
���
����ØW�
�9mÃ÷¸ø�X z � Q�SUT � V�X�e � ��� X$, h�ù {�Ô Lwm
ä+�
X!, h�ù r�=¥���R�
�R�5X$eDC�{Jw�®yqw�9\�ú�û
z � Q�SyT � V�¨ ����� LºmJ{üø�r!=¥�9�

5
�9X�¡P¾

¿ ²
ÀRÁ�Â ¨��Ýý �j�#x����R�+��mRØRX�ä��/X$,�- h
þ ù

(125 ÿ L )
r�=5�9� g�h SUT � V�X��9�
�
��{��

� ���W®R���+®/������r�ý+�9�
[1]
{
	&�auwvUxR�I�

] Á �
l/m g [�X!e ���
� ��� { ² ÖÞ¼ ² ¹ r/� `� Ï Ñ Ò�Ó¥���R�µî�Ù���r�pgLÚm g [ �
� ����� ���
Á � {�w�®Uq�Ù9�#¨R�«�#� ¿

[Library Select]
} � � �
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�� � � �����(*���,��-�.��/� 0)1�2 � 34����5%��1 �%0
4��� � ���	�(*���,��-�.��/� 0)1�2 �
�6��78������� � �*�9�: ��� ;*<4= > 7 � ?A@ :CB @ D���E����� � �*�9�: ��� ;	<4= > 7 �

¯
4:
NGFY  À |
}�¯

² Ö ¼ ² ¹ � ¹9� Ä ��Ù v¥l
m�� `��ÐÏ ÑIH Ñ ` vPx g
[ � ¡5¾�¿ ²KJ � ¿LF � Ö ¸ rNM��
� � ] Á {�w5®UqO r�­QP���®W���

5 R SUTWV WYX ZY[]\_^a`cbedgfihjckclcm
¡+¾�¿ ²KJ � ¿nF � Ö ¸ � e�C�rW�
�9�I¡�¾�¿ ²/À

�
� � ��� *&++r�; í îpoQqW¨9­QP��/�/�!�srQt��
�
x Ñ r
m�nRo �Nu � � Gwv�{!w5®g�#x9�J���9lRm�¡�¾
¿ ²YÀ � � ����� sYt�q � {xryt+�Y�Yx Ñ � s
t�Gsv�m
Ø��
�/mP§+q��0��l��{zP�
xI¡P¾�¿ ²�À � � � � ¨�mG
¡5¾�¿ ²RÀ rW�����YÃ�¯���x ÿ L � ¡5¾�¿ ²
ÀRÁ�Â{!e � �R�5Ù��#¨W�P���!� �DC5�
�9x Ñ � *&+&Gwv��
�/���
iy|Q}���l
m4H&%

C ~Q� {�= > ���Y�R�R��¨Wm C ~� l��Q�5®�|Q�+{P§��
x Ñ mY|&"&l �Ýþ Æ �W®$a5��rp0LÚ¡¥¾�¿ ² » � Ã�¯+��l¬ä î r ®��Ý°
Ô+{�w+®yqî¡
¾�¿ ²RÀ ��®0�#�/� ª qYÙI�#¨/�W���PÙ � pWq�®

C ~�Q� ­ �{��� lRm��Q� � � � � � �
���0` î��5§ � §� LÚmPÙîv `�{s� Ñ m�¡5¾�¿ ²
À { ²x��rIsRt5�R�5Ù
�������j`îvy�5§ � §��+���UÙ � p/q�®�|&"Dl �x� �
®��&a�rG���5�R�P¤ ² ¼ ¸ � ' \�{�Ú Ñ x© �rRm�"Q�
[4]
¨W�
���¥Ù vPr�l�m�F � Ö ¸ ÕPÖ�· ² Ö �
� a&b«�

l���� r ®/��Ã¥Ä&<�®���¿�§�© ª va��¨�m�p��w��m�­
?w� ���Q� �0`�l���rGM�� � ��� �x� �/� LÚmIiDG�v
�/l¥Ù � "{�¥´ � ' \+{��_q � ª xRm�i æ � ¡5¾�¿ ²J � ¿y�w�����R���9�/�
��¡¥¾�¿ ²nJ � ¿LF � Ö ¸ �

� · §v= > ���
���J"Q� [4]
�
l
mP¤ ² ¼ ¸ � ' \�{Rm

7
� �G   �¡ ¹ ¿ �w¢ <9m�|D"g<�mIÃ¥ÄD<9m ¹ �¤£��zWm ² ÖÃ¼ ² ¹ M�[+m�¡ ¹ ¡�¾&�¥¼voIm�t&u�� Ä rJ7¥ �9�¬Ú Ñ �R�/���YiDGQv+�
l
m¥Ù � q�¦�|&"g<Ym�Ã
Ä&<Y®�§��x¨�{J= > �Y��¡5¾�¿ ²
À � � � � � s/t5�
p�×D*�+�{�w+®j�#xY�
ª xRm$*D+DGQv��/l
m�¡�¾�¿ ²©J � ¿KF � Ö ¸ ���

��mIs
t&Gwv��I�wz��9x�¡5¾�¿ ²
À �
� � � {I�R�5�
�#�m] Á = > ¡�¾�¿ ²9À l9m

UNIX
�

GNU ª  �µNF+¤^ �  �k ¹   k � � ¼ £�� z9¡5¾�¿ ²
Àx«
(cat, head,

wc ¬ )
�

22
| ¥ �I­¯®I°²±w³N´IµQ¶�·

5.1 ¸º¹º»º¼
½ �

[4] ¾ ��¿ ½²À�Á §GÂ�¨�Ã¤ÄQÅÇÆ 6 È ¥ ¾ 5 È ¥É �ËÊÍÌ�ÎQz µQ¶¯ÏQ´ÍÐ ÃnÑ�Ò ·yÓ²ÔKÕ×Ö ÌsØ ÁnÙ ÒÉ Ä�Å�ÚwÛ{Ü ÉsÝwÞ�ß Åwà©áyâ ®{ã ÉGäxå Å
break

½
É ÁQæ

case
±Íç¤è Å�é²êwë Ðíì

else
äîåGÉ

5 Èyï{ðQñæyò ÃQÅ
12 ó É ­²®I°G±w³ÍôËÕîÔ{ã Ì�Îyõ²Â¤Ò ·sÓGÔÕÇÖNÐ Ø ÁQö�ÁQ÷øÙ Ò É ÄwÅ²ù#úwû Ásüwý ÄwÅ

typedefÌsþ ÙÍò�ÿ�� ð µw¶���Ð�� æ�� ´ æ	�×üyý É�
 Ñ � ð� µQ¶�
 É ÃwÅ���������� ³ ð�� æQò�üQý���� Ì����´ Â�Ò ôøÕ�Ô�ã É��� Ì�!��¯Â òQæ�Á�æ Ò�"�# öQÁyæ ·Ò�$NÂyÅ ôLÔ&% ð ��¶('�) Ä�Ø Á©ÙÍò{æ ¶ É Ã�*�+�,- Ã�. ¶�·
/�0 ÀsÁ�1 Â�2 ð{ñ æyò ÄwÅ43�5�687NÌ�9¯Â ò{æ ¶

7 Èsï É�: Å 3 Èyï<;>=@? ãNÕBA�C É�D�E Å C ö(F�G ´H ��� Á�I�J Å4K�L�M�NPO É�Q Ê ð�ñ æyòSR ó É�TPUV ±Q³�ôËÕ�ÔNã Ì�ÎQõKÂyÒ · ÎQõGÌ�Ø ÁLÙÍò{æsÁNæ :É
3 ÈQïW;YX�Z²ð8��[ ¶]\ É4^�_�` Å =P? ãGÕ�a�b É

X�Z ÅBc C É�d ÔfeLÔ4g U Ô O ðQñ æsò Ä¤Å ¿ ½²À�Á]1Â(2NÃ�# ö�ÁQ÷nÙ Ò É ´�a]h É4ikj Ã�. ¶I·�l ÒQÅ4mì É
1 ÈQïW; main

÷ ê É4n�o�p²É(q�r O ð�ñ æyò ÄQÅ� C ��s ð�t É�n�o�p²É \ ´ p Ì�u�v²Å t É c�w�xNÌy�z µ�¶G´ æ{� 
 É ÃQÅ TPU V ±Q³�ôËÕ�ÔGã{´ Â ò Îõ µQ¶ É ð Ä ^k| Ñ�Ã�. ¶G´~} ö Ò ·�� Â(������� ³Ã É4��� Ä4, - Ã�. ¶I·
Ï É4� Å������ É�TPU V ± á ã V Ú8� ð�� æyò D�EÂ òwæ ¶ T�U V ± á ã V � Õ ? è É ��� Å ¿ ½�� ç¤èÉ 3�5 ô Õ�Ô�ã ð{ñ æQò Å 19 ó É(T@U V ±¤³�ô Õ�Ô�ãÌ�ÎQõ²Â¤Ò ·
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5.2 ���º»í¼
��������� Ô �
	�� �
	 É

22 Èyï É�T@U V ±y³ ð �ÂyÅ ��� !��¯Ã¤Î{õKÂwÒ
38 ó É�TkU V ±{³IôºÕxÔGãÉ y�� ÌsØ Á©Ù Ò��
�²Å

1 ñ É�T�U V ±�³ ð���[ ¶��v������ ã V C Ä����
45.7( � 162

Å  �! 7)
Å l ÒyÅ

1 ñ É�T{U V ±w³xôËÕ�ÔNã É � v"�#�$� ã V C Ä%���
26.5( � 195

Å  %! 0)
Ã�. Ù Ò · Á � Å&��� T@U V ±³ É â�& ã �ÍÌ�')( Ø C Ä*���

497
Ø ;+ �! 107

Ø²Å
 � 1354

ØPOsÃ8. ¶I·

5.3 ¸º¹-,��.�º»º¼0/214365�7�8
��!�� �¯ì Å8���@�9� F É �
:²Á ôËÕxÔNã ���$� ã
V ÃQÄ
���$� ã V Ð�; Â æ=< È ô ÕxÔ{ã ; ½�>�?�@¯ÁôËÕ�ÔNã Å�ú C É � C ð l Ò Ð²¶�ô Õ�ÔNã Å
A=BKÂyÒ
 É Ì�CED�$ ô Õ�ÔNã=F OsÌ TkU V#G�H ô ÕxÔ{ãEI Âò�J�K ð ��� Ð Ø Áyö Å�L � , - Ã�. ¶²Ï*I�Ð*M � ÃÑ�Ò ·©ÏON �Kì Å����@��� H Ð T�U V9G á ã V � Õ ?è É 3�5 ô ÕÍÔ�ã É y�P ð q%Q Á�R%S Ã�. ¶�I ý{ö ¶�·T@U V�G�H ô ÕxÔ{ã Î�õ�T É /#U ÂQÒ TPU V�G�H�VW
X
Y É 
 É I É �Z�[� ã V ; á��*�
�[��O É�äîå ÄyÅ\�] É u8cGÃ���^GÃ©Ñ�Ò
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