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áÔ�ÐÕªÏþ� ì�r$3�(static program analysis)

“�èáÔàÔJ?#Q MRI” l�Õüt

sw�� Äºo��� ������H @/�Ð z�́'��|̈c�?�����	כ

²ú��̀¦ ��1lxÜ¼�Ð K� ÅÒ��H ��s	כ ��0pxô�Ç��?
áÔ�ÐÕªÏþ� ì�r$3� l�Õüts� ô�Ç K����Õþ�

“static analysis”, “abstract interpretation”, “type
system”, “model checking”, “theorem proving”,
“data-flow analysis” 1px

6£x6 x

sw �̧ÀÓ���7£x, sw þj&h��o, sw �'ao�, 1px1px ∞
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áÔ�ÐÕªÏþ� ì�r$3�(static program analysis)

áÔ�ÐÕªÏþ�_� z�́'�� $í
|9��̀¦

z�́'�����\� ��1lxÜ¼�Ð

îß����
�>� #QaË>ú̧���H

{9�ìøÍ&h���� ~½ÓZO�

“&ñ
&h� ì�r$3�” “static analysis”
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“z�́'�����”: áÔ�ÐÕªÏþ��̀¦ z�́'��r�v�t� ·ú§�¦

“��1lxÜ¼�Ð”: áÔ�ÐÕªÏþ�s� áÔ�ÐÕªÏþ��̀¦ ì�r$3�

“îß����
�>�”: �̧��H ��0px$í
�̀¦ �í[O�
“#QaË>ú̧���H”: z�́]j s�ü@_� ��þts]	כ �í�<ÊH�d

#QaË>ú̧�t� ·ú§Ü¼��� Ô�¦��0px

“{9�ìøÍ&h�”: �èÛ¼���#Qü< $í
|9�\� Áº]jô�Ç
C, C++, C#, Java, ML, Z, UML, JVM, x86, bits,
etc.
“buffer overrun?”, “memory leak?”,
“x=y at line 2?”, “memory use ≤ 2K?”, etc.
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áÔ�ÐÕªÏþ� ì�r$3�l� >hµ1Ï ��s�9þt

1 ì�r$3�½+É �èÛ¼ ���#Q ���&ñ
:
C, C++, Java, C#, ML, or ?

2 ì�r$3�½+É z�́'�� $í
|9� ���&ñ
:
buffer overrun, null dereference, or ?

3 (n������; ½̈�&³; _�Û¼àÔ)+
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�̧��H áÔ�ÐÕªÏþ� ì�r$3��Ér 3Û¼9\�

1 “���wn�~½Ó&ñ
d��”�̀¦ [jî�r��
a(����¹כ [j>�\�"f (abstract semantic domains)
áÔ�ÐÕªÏþ�_� z�́'�� ��s���b��Û¼\� �'aô�Ç (abstract
execution flows)

2 Õª ~½Ó&ñ
d���̀¦ ó�r��

3 Õª K�\�¦ ��t��¦ ����:r�̀¦ ?/�2;��
e����H�� \O���H��? °ú �Ér�� ���Ér��?
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ì�r$3�~½Ó&ñ
d�� [j0>�Ðl�

x = 1;
y = read;
if (x+y-1 ≤ 0)

then x = x+1;
else y = x-1;
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ì�r$3�~½Ó&ñ
d�� [j0>�Ðl�

x = 1;
while (x ≤ 99)

x++;
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ì�r$3�~½Ó&ñ
d�� [j0>�Ðl�

int x[10]; int *y;
for (i = 0; i < 10; i++)

x[i] = 1;
y = x + 2;
y[3] = 0;
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áÔ�ÐÕªÏþ� ì�r$3� s��:r

�̀¦���Ér ���wn�~½Ó&ñ
d���̀¦ #Qb�G>� Ä»�̧
���H��?
Ä»�̧ô�Ç ���wn�~½Ó&ñ
d��_� K���H �½Ó�©� �̀¦���Ér��?

Ä»�̧ô�Ç ���wn�~½Ó&ñ
d��_� K���H �½Ó�©� e����H��?
Õª K�\�¦ #Qb�G>� >�íß�
���H��?
Ä»ô�Çr�çß�?/\� K�\�¦ ½̈½+É Ãº e����H��?
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áÔ�ÐÕªÏþ� ì�r$3� z�́]j

Äºo���H Ô�¦��0px\� �̧���ô�Ç��

Theorem (OTL)

ÅÒ#Q��� áÔ�ÐÕªÏþ� ì�r$3�l�\�¦ ���Ð�Ð ëß�×¼��H

áÔ�ÐÕªÏþ�s� e����, 7£¤,
∀áÔ�ÐÕªÏþ� ì�r$3�l�∃pgm.áÔ�ÐÕªÏþ� ì�r$3�l�(pgm) =
“âìo����� ú̈́��x5pu”.

ì�r$3�l���H @/�©� �èÛ¼���#Q�Ð ��#���� �̧��H

sw\���H ò́õ�&h�{9� Ãº \O���.
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Äºo�_� �B}©��Ér:

Theorem (Rainbow)

áÔ�ÐÕªÏþ� ì�r$3�l���H @/�©� áÔ�ÐÕªA�bç
 ���#Q�Ð

��#���� ��¥ô�Ç/:£¤&ñ
 áÔ�ÐÕªÏþ�[þt\� ò́õ�&h�{9� Ãº
e����

>�e��_� ZO�gË::
�̀¦���Ér ì�r$3�l� ëß�[þtl� (=�G �̀¦������ ½+É��?)

Õª ì�r$3�l�_� ò́Ö�¦(cost-accuracy balance,
cost-effectiveness) Z�}s�l�
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