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2.1 ª«����n­®

U8�²Ã©Ì�0ÕñPM (©±À�²)ä*+ßáñ
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A 1: £½®¨¾¹©ãH� 

A 1ä�EB�ã*�·Ä¥ÀºÞ!w.á±Üã�
·Á¦�¨¿ÅâÊÇÝ�£½®¨¾¹©ãÈÚ©±À
�²�Þ�²Ã©Ìk�ÞÍñìããN�ôwÔØ¥À
¶ÞÆñ [3]�Ñòîð�©±À�²�ôoÇØ�.°�
¬·Á¶¡®­TÿâîÛÝ�»¼Á�¤«©ãÃ�¯
Å¨ôÓïâ,~ÕñÑßÌ3�ÞÆñÑßÌ}Ëñ�

Dynamic Data-Prefetching method using temporal

interval information

Yuichiro AJIMA, Tomohiro NAKAMURA, Hidehiko

TANAKA

Faculty of Engineering, University of Tokyo

2.2 ������������n´�
Bear, Chenâîñ Lookahead data prefetchingÞä�
·Á¶¡®­�¬�¹Å¥ã�+â Lookahead-PC(LA-

PC)ôWoÕñ [1]� LA-PCä·Ä¥Àº¢ Å¬ (PC)

â��ÔÝi¥¶¡®­ô�áÛÝÊð� LA-PCâÄ�
²i¥Ì¶¡®­Óòñß·Á¶¡®­Ì�áóòñ�

LA-PC ä=â PC Ëï»¼Á�¤«©ãÃ�¯Å¨â
��Õñi¥BÙÏ��ÔÝÊð�ÑòâîÛÝ
/á
·Á¶¡®­�¬�¹Å¥ÌFDÓòñ�ÔËÔ�Ñã
�]âä&/ãîÈâÇÎÜìã"Íá�0ÌÆñ�
·¶¡®­Tÿô�d0ÕñØë³�² ¡�¤"
· PC âîñgqãi¥¶¡®­ãfÐßáñ
·}Rk�TÿâC�ô"ÍÎ(�Õñ
ÑãØë� Lookahead data prefetchingã_�âîÛ

Ý"{áC�ý;ôS ÕñÑßä�ÔÇ�
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U8�²Ã©ßÄ�²i¥_�ZSôk�Ô�k�>�
ô´®¶�â���jvãZSâ·Á¶¡®­ô�áÈ�
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Ä�²i¥_�ZSãk��ßÔÝ��Å¬�´Â�ô
,%Õñ�Ñòä�U8�²Ã©ãk�â©±À�²�
ôWoÔÝÇñÑßô�,ßÕñ��ÞÆñ�

A 2äJÄ�²i¥Ì©±À�²�¤«©ô�áÈ<
��×ãÄ�²i¥Ì	æ_�ÓòñéÞãi¥BPM
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_�i¥BPMã�0ä 0ÞÆñ<�Ì�ÇÑßÌ}Ë
ñ�îÛÝ�©±À�²�Þ�²Ã©k�ÌDûÕñ<
��Ä�²i¥ã_�i¥BPMì*+ÞÆñK Ì�
ÇßÇÉñ��Å¬�´Â�ÞäÑãC^ôroÔ�©

±À�²�ß�n�Ä�²i¥ã_�PM (clock$')

Ì*+ÞÆñß1+ÔÝk�ô�áÈ�

3.2 ³s½j�¿
Ä�²i¥ã_�PMÌ»¼Á�¤«©�Ã�¯Å¨î
ð7ÓÇ<��=â[ãÄ�²i¥ÙÏâ�Õñk�ô
�áÛÝÇØãÞä·Á¶¡®­ÌPâ�óáÇ�Ñã
Øë�Ä�²i¥ã_�PMÌ7ÓÇ<�ä|BG�ã
_�ôk�Ô�·Á¶¡®­ÕñupÌÆñ�
©±À�²���Å¬�´Â�Þ nG�ãk�ô�á

Èâä$4âPM>�ô n�Õòå£Ç�&/ÞäÑã

nô}ð�Ô� ß÷ç�,%ÕñTÿÞäk�>�ß
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A 2: _�i¥By�ú�ã}z

ÔÝ}ð�Ô� ô��Õñ�5ëä�  1â�+Õñ
Ì�*G}ã_�PMÞäÃ�¯Å¨ôb}â,~ÞÍ
áÇ<��·Á¶¡®­ô��â_�ÔØ;Þ� ô 2

âþ@�Óïâ�  2ãk�>�ô·Á¶¡®­´®¶�
â�ñ�&��nâ�Ã�¯Å¨ô,~ÞÍñ"ÍÓâ

áñîÈ�}ð�Ô� ô�.â(EÕñ�

4 »7
�9Þä_�i¥By�ô�vâ,%ô�áÛØÌ�,
%ÔØTÿä·Ä«®§Ì_�â�
Õñ¤Ä®¤ôo

ÇÝk�ô�áÈ�_�ã·Ä«®§Þän�áp+Þ
IPC(Instruction Per Cycle: 1§�¤Âãi¥_�B)

Ì��ÕñØë�_�ã·Ä«®§â_�ÔØ<�ã»
¼Á¨©¯ºãC�ý;ôx2Õñâä�¨¹¾Ã�¨¿
Åô�áÈupÌÆñ�

g�uÞä©�µ�©¢À�·Ä«®§ã¨¹¾Ã�
¬ô_�Ô�·Á¶¡®­ô��ÔØ<�ßÔáÇ<�
ã_��2ôtLÕñÑßÞx2ô�áÛØ�»¼Á�
¤«©ãÃ�¯Å¨ô 1ßÔØ��.á<�ã_�§�
¤ÂB (Ci)ôjv%�·Á¶¡®­ô��ÔáËÛØ<
�ã_�§�¤ÂB (Cn)ôQ3%ßÔ�·Á¶¡®­
ô��ÔØ<�ã_�§�¤ÂB (Cp)îð»¼Á¨©
¯ºC�ãH�  (%)ô[ãîÈâVeÕñ�

(Cn � Cp)� (Cn � Ci)� 100

·Ä¥Àºä!w.áEB�*�·Ä¥Àº 4`ôW
oÔ�J?�Þ 1000hi¥ã¨¹¾Ã�¨¿Åô�áÛ
Ø�éØ�}ð�Ô� ô��ÔØ<�ß��ÔáÇ<
�ãx2ì�áÛØ�

5 µ8²pº©
¨¹¾Ã�¬âîñx2ã�4ôA 3,4â\Õ�A 3ä}
ð�Ô� ô°âø+ÔØ<��A 4ä}ð�Ô� ô
3�âÔØ<�ÞÆñ�

��.á~ýßÔÝ�£½®¨¾§�ªÌ7ÓÇ<�
äC�Ì$ÎáÛÝÇñ�Ñòä�·Á¶¡®­âîÛ
Ýupá°�¬Ì)ÇeÓòÝÔéÈØëß�Éïòñ�
éØ�·Ä¥ÀºâîÛÝC�ÌH�ÓòØìãìÆò
åtâ$ÎáÛØìãìÆñÌ�}ð�Ô� ôoÇØ
<�×ã�Ì"ÍÎáÛÝÇñ�ÑÑÞ�}ð�Ô� 
ô��ÔØ<�ä©±À�²�¤«©Ì1�òØZâl

�á·Á¶¡®­Ì´�©±.â�FÕñÑßô�¢Õ

ñß�C�*/ãõ+äypá·Á¶¡®­ã-zÌ"
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A 3: �  1ø+
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A 4: � 3�

×ÑÞ�ypá·Á¶¡®­âîñ-zôO¨ÕñØ
ë�·Á¶¡®­âîñ»¼Á�¤«©ä�Ä�²i¥
í©±�i¥âîñ»¼Á�¤«©âîÛÝ'YÓòñ
ìãßÔØ�ÑãZã�4ôA 5,6â\Õ�

���

���

���

���

�

��

��

��

��

��� ��� ��� 	�� �
�� ���� 
���

�������

�
�

�
��



��������
��������
���
��

A 5: �  1ø+ (H)
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A 6: � 3� (H)
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3�âÔØ<�âü4Ì"ÍÇÑßÌ}Ëñ�
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