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1 yvzw
�«³Þ�ª��.ô.ÞÃB0NWïòñ IPC á®

��ßI���ÁñÜÎòÚÂñ [4][5]O)mN"�à�
¢��|à IPC á 2��ÛÁñOÍòáN�Qà��A
àJ#ßîØÚK]Ç¿ÄïòÚÂñÕëÛÁñOÏÆ
Ï��r�!àGkßîðN?Àá�«³Þ�ª��
.ÞÝà/�ÞNîð/Â IPC ôWñÍÜÇÛÈñ�°
Ç`¾ßÞñÜ¹�ÎòñO®,Ûá�«³Þ�ª��
.ô.ÞÃ}���ß`¾Þ¼��dª+ßÙÂÚ-	
ÏNFÏÂ¼��dª+à�%ô.ÞÃO

2 ÀÂÁÅÃÉ

2.1 msÍÎÐÏ
ps�Pw�PwR��.ô.ÞÃ�¢��|Û¼

��dô�"ÑñßáN�¢��|á 2Ùà�.��R
�ôj�Ññ`¾ÇÁñO 1Ùár¤wR�P��R�
ÛN¾�ÏÕ¢¹±»ÖËßîØÚ7ïòÕ�¢��
|àD�ÛÁñOr¤wR�P��R�á�.Ç �Ï
ÕD�ÛÁñàÛNÍò&�àD�ôj�Ññ`¾á
ÞÂOìÃ)mápRx�y��P��R�ÛN�ß�
{R�Ññ±»ßw��¤�ô©§ÛÈñ5FàD�
ÛÁñOÍà��R�á�.Ç¢¹ÏÕ±»à,�±3
íN±»�.Ç¢¹ÏÚÞÂÕëßj¸÷à¡~��*
Fö (þCá�z)ô¥êO
èÕN®��ß`¾Þ��R�ÛáÞÂÇN�wR

�P���oô½ÂÕ¼��dÛá�µ��R�ìV[
ÎòñOÍòá�{R�ÎòÕ�Úà¾�±»½ßîØ
Ú7ïòÕD�ÛNj¸÷à¡~��*Föô¥êO¼
�;¶àÕëß±»õ'Û,�±3ôj¸ÑñÕëNU
Ð¡~��åà�[ÛìöàA=ÈÇ¬ÍïÞÂO
2.2 b\ÑZ`_pcr
�t�y�r¤��d [2]Ûáf¨±»èÕá\(à

±»ÛpRx�y��P��R�à��yp��ô�
ñO��yp��Ç�ïòÕÁÜìN¯¢¹±»à±3
Ç¶ØÚÊòâ��yp��Y»à*Fô.ÞÂN�
dá��yp��Æïà4�.ßîñOÍàm�Ûá
�t�y�r¤�IàJ#ßîð�{R�ô�ëñO
�wR�P���oßîñ¼��d [1]ÛáN�µ�

�R�ô�wR�P���o (FIFO)ßNr¤wR�P
��R�ô¡~���or ßj�ÏNÝ×ïÆïì±
»w��¤�ô©§ÑñOÒÙô¾��R�stpÛ±
0ÑñÍÜßîðN�{R��ÆïápRx�y��P
��R�ÇµÄñO¼��dá�wR�P���oàu
¤��8>ßîð.ÞÃOèÕNu¤��Ç�ðÞÊÞ
ñÜ�{R�ô�ëñO�wR�P���oÆïà,�
©§á¾�²�Ç`¾ßÞñÕëNÍòß��R��P
�or  [1]ôý1ÑñB0ÇÁñO��R��P�o
r ápRx�y��P��R�ôj�ÏNw��¤�

�\Exception Recovery Scheme for Multi-Path Executable

System", Yuichiro Ajima, Tomohiro Nakamura, Kenji Kise,

Hidenori Tsuji, Hidehiko Tanaka

University of Tokyo, Graduate School of Engineering,
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H 1: �wR�P���oßîñJ#.Ûà IPC

©§à)~ô.ÞÃO¡~��P�or N�wR�P
���oá¼��dßàé½ÑñOÏÆÏ¼��d�
ß¡~��P�or àY»ô��R��P�or å
{�RÑñ`¾ÇÁðNf¨¹���à�dßá)ÆÞ
ÂOÔÍÛN��R��P�or à�ù [3]Ç�%Îò
ÚÂñOÍàB0��R��P�or ßá¢�ÞpR
x�y��P��R�ôj�ÓÒN¡~��P�or 
Üà±0ÛpRx�y��P��R�ô�"ÑñO±0
ßá¾�á`¾ÛáÞÊN��àé.ÞÄâîÂOÍò
ßîð¼��d�à{�Rá`¾ÛÞÊÞñO

3 ÔÄÖÙÃØÛËw{|ÞßÈÜ
g³ [4][5]ÞÝà´¦ßîðN®��ßá{R�à�

}Æï IPC ôI����ð ÏWñÍÜÇ��ÎòÚ
ÂñOÏÆÏN"�à�¢��|à IPC á 2��ß6
ÉÞÂOÍòá�6à�¢��|Ûá�����à��
ßîð�Êà²ÆïK]ÇJ#ÎòñÕëÛÁñOÍÍ
ÛN�ª��.àK]ßü��Þ*«ôºÄñ¼��d
ª+NXß�wR�P���oßÙÂÚN IPC ßºÄñ
*«ßÙÂÚ�}ô.ÞØÕO
H 1ßNf¨�ªIßîñ IPC àh/ô�ÑO-�á

f¨��I (=f¨�ªI+1)N��á IPC ÛÁñO�
.á0��Þ�¢��|Û}��¡R�ÏN�wR�P
���o 32u¤��N 1|ry  8±»�{R�N�
Úà±»ô 1|ry Û�.NU�±»^.I°J#N
f¨¹�L�· 100%Ü��ÏÕO½ÏÕ{R�á
SPARC V8N OS á SunOS4.1.4 ÛN SPEC92 ß¥è
òñÓÙà�¢z�� compress,espresso,cc1,sc ßÙÂ
Ú 10,000,000±»�.à}��¡R}�¤ô.ØÕO
H 1îðN�wR�P���oßîñ¼��dô.Þ

Ã}���Ûá�«³Þ�ª��.ô.ØÚì IPC à)
AáWïòÞÂÍÜÇfÆñO�ß�wR�P���o
&�à¼��dª+ô½ÂÕÜ0�ÏN±»sq¤�s
32u¤��N�.Ç¢¹ÏÕ±»áu¤��ô�lÑñ
ÜÏÕB0à}��¡R}�¤±3ôH 2ß�ÑOÍò
îðN�.Ç¢¹ÏÕ±»ô±»sq¤�sÆï�lÛ
Èñª+ÛáN�«³Þ�ª��.ßîØÚ IPC à)A
ÇWïòñ2]KÇÁñÍÜÇfÆñO
�6ßáf¨¹���ßîñ�� �qNx��}�
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H 2: �wR�P���oßîñJ#ô�ÏÕB0à IPC

��ßîñûÂ¡r�¤}ÞÝßîðN IPC áH 2çÝ
�ÈÊEãÞÂÜ-ÄïòñOÏÆÏN�wR�P��
�oßîñ¼��dª+ô½Âñ#ð�«³Þ�ª��
.ßîØÚ IPC Ç)AÑñÍÜáÞÂÍÜÇfÆñO
�«³Þ�ª��.ßîØÚ IPC ô)AÎÓñßá�
wR�P���o&�à¼��dª+Ç`¾ÛÁñÜÂ
ÄñO

4 ÝutÀÂÁÅÃÉx×<
®�Ûá�«³ÞeI��à�ª��.ô.ÞÃ6ß

`¾ÜÞñFÏÂ¼��dª+ô�%ÑñO
H 3ß§®�ÞT7ô�ÑO¡~��P�or ár

¤wR�P��R�ôj�ÏN�{R�÷à�f¨��
ßá��R��P�or ô¡ðSÚñO�{R�Çf
¨±»ß�ÑñÜÔàf¨��à��R��P�or 
ô�t�y�r¤�ÜÏÚj¸ÏNf¨ô�ª�ß+
ÄÚ�{R�ôGëñB0áf¨��ßFÕÞ��R
��P�or ô¡ðSÚñOèÕN)�±»If¨Ç
"òÞÆØÕB0áþCà±»ß�t�y�r¤�ô�
ËñO¼��dá�t�y�r¤�ÆïàíðüÏß
îØÚ.ÃÇNf¨áFÕÞ��R��P�or à¡
SÚ;¶ÎòñÕëíðüÏÇMÐñàá¡ð1é;¶
í¼�;¶àB0àéÛÁñOÍàÕëíðüÏàa�
áÿÊNwR�R���á·�ßÞïÞÂO
ÍÍÛN�{R�÷àf¨��à��R��P�o

r N�t�y�r¤�ßj¸÷à��R��P�or
 N¥ã¡~��P�or ôèÜëÚ�or Ü$
äOFÕß��R��P�or ô¡ðSÚñ6N<©
öô{�RÑñ`¾ÇÁñÜK]ôøÏÊ�ÞÃÍÜ
Ç¹�ÎòñOÔÍÛ��R��P�or ág³ [3]
ÜU¼à�ùô.ÞÃO¡ðSÚïòÕü&à��R
��P�or áÜÏNpRx�y��P��R�á
¡~��P�or N��à�t�y�r¤�N¥ã�
S��R��P�or à±0Û�"ÑñOÑÞó×©
§Îòñw��¤�áN¸(ÞöàÃ×5ì�Â�or
 Æï ºÎòÕìàÜÞñOÞÅN,�±3á`¾Ü
Ññ�or ßU�=È1èòñOèÕNj¸ÎòÚÂ
ñ��R��P�or Çr¤wR�P��R�ß�Ñ
ñ (ÑÞó×¡~��P�or ÜY»ÇU)ßÞñ)Ü
Ôàf¨��áJ'´Æï�lÎòñO
Íà�� Ûá�Úàw��¤�©§Û¡~��P

�or Çpy��ÎòñÍÜßÞðN¡~��P�o
r ír¤wR�P��R�ß¬Â�t�y�r¤�å
àb4Ç/ÂOÍàÕëNU)|ry Û�Úà��à
��R��P�or Æïw��¤�ô ºÏ��ô.
ÞÃàÛáÞÊNµ�àw��¤�ô¥ê�or ÖË
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H 3: eI���.Ûà¼��dª+
ßpy��ÑñmnÇ-ÄïòñOõ9Þ��mnÜÏ
ÚáN�Â�or Æï:ßúæN¸(Þ,�±3ôj
�Ññ�or ÇµÙÆñèÛ®ðiÑmnÇÁñOÏ
ÆÏÍòÛá�{R�Ç�¹ÑñèÛß�Êà|ry 
ÇÆÆðN²�÷ß,�±3ÇiØÚÈÕB0à;¶Ç
ZÏÂOÍàÕëN��or Yß,�±3Çj�Îò
ÚÂñÆÛÁñÆô�÷�ß£¶Ññ�R� ô½(
ÏN 1|ry Ûpy��Ññ�or ôX�ÑñOÕ
ÖÏ�6àpy��á�à|ry ßÞñÕëN5F
à,�±3ô�@ÛÈÞÂ2]KÇÁñOÍàÕë�v
£R�q¤zô`Ò.ÞÂNöÇ©§ÎòÞÂ�zÇ^
MÏÞÂîÃÑñOèÕÍà�ùô.ÞØÕB0Nr¤
wR�P��R�à*FàÕëß¡~��P�or ß
��R��P�or ô�R~Ññ�R�stpôý1
Ññ`¾ÇÁñO

5 ÌÇx=Õ
®,Û�%ÏÕ¼��dª+àîÃßw��¤�©

§ôe
/ÏÕB0Nw��¤�©§¯¿¥ã�v£R
�q¤zàJ'Ç_Cße
ßÞñÜÂÃc7½ÇÁ
ñOÍàÕëN�ÀàîÃß,�¦ôªþà��ß��
ÑñmnÛá�°Çe
ßÞð6É��á3ZßÞñO
VLDP �¢~ty�Ûá�Ià,�¦ô���£R

y�ß��ÏÕALU-Net ß¤Ññ´¦ô.ÞØÚÂñ
[5]OALU-Net Ûá�v£R�q¤zô.ÞÃ±»à�
ô�R�stp�ß¬Â,�¦ß¡SÚNü��R��
�ÑñÍÜÇÛÈñO2&à5�ÜÏÚN¼��dª+
Ü ALU-Net à�%7½ßÙÂÚ´¦ÏNÎïßeI�
��.ô(·�ß.ÞÃÍÜàÛÈñ¼��dª+ô�
^ÑñÍÜÇ¨ÌïòñO
àæåé!ðêñðô#øæåî (!üæå (B)$�í�
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