
1

��Z��������Z������ !

" # $ %y & + , .y ' / (y

O* -P0y ) & Q 1y

ÓðÅÊõ°�È��É!�ªÒ����È¤�ÀõÂÐÍÉ��â�Òç�È¶ïÁÏ¿ÆÅ��
ü
	Éô�Ç£ñÒÖ�Á��!�ª·¢É!�ªÚ×ÛÒäæÁÏö��!�ª·¢É�û��÷ÿ
�øþÅÊ�¬�È´«�ÜÆ³�ÜÉÞ·É�íÝÒ�û��ÁÏEager ExecutionÈÌÎò¸µà
�É¥ÒÖ�Á½õ ·Å!�ªÉÚ×ÛÒòËÏÃËÈõ£ñÁÏ¦ÛÉ�¸�íÝÉ ¨Î½±Ø
ÆÇÏö ©ÎÒ»¿Ç¹Eager ExecutionÉ²"ã$ÌÎõ�û��ÁÏÔß�Éêë�Ç�#ÒÙ
ºÇ½Íõ�¡£ñÆ¯§À 7.2éÉ�èî�Û½��Å¾Ï¿Æ½Ñ¼ÄÃö

Instruction fetch e�ciency on ALUS architecture

Kenji Kise,y Tomohiro Nakamura,y Hidenori Tsuji,y

Yuichiro Ajimay
and Hidehiko Tanakay

We discuss the ratio of ALU usage on the ALUS architecture which integrates many arith-
metic logic units in one chip. The ALUS architecture speculatively fetches instructions from
both paths of a branch before the condition of the branch has been evaluated (eager execution).
In order to avoid the explosion of utilized resources, we adopt pruning eager execution(PEE).
Our evaluations showed that 1%-PEE bypassing about 30 branches reaches 7.2 speedup over
the scalar machine.
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Fig. 1 maximum speedup with instruction window
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Fig. 3 execution stage of ALUS architecture
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Fig. 4 control ow of control transfer instructions
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÷ 5 Eager Execution6&(;�
��ü�B7GW
Fig. 5 explosion of fetched instructions in EE
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÷ 6 Eager Execution6&(; JMPLü�7T9
Fig. 6 speedup by JMPL prediction strategies
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Fig. 8 tables to keep branch history information
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Fig. 9 an example of the probability calculation
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÷ 10 Pruning Eager Execution6&(;�
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Fig. 10 fetched instructions by Pruning Eager Execution
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Fig. 11 speedup by Pruning Eager Execution
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Table 1 ratio of ALU usage

�
��^B 10 20 30 40 50 60

10%-PE 46.9 33.1 28.6 26.6 25.5 25.3

4%-PEE 32.2 20.8 16.5 14.6 13.7 13.4

1%-PEE 23.2 10.0 6.30 5.10 4.58 4.42

0.1%-PEE 17.6 4.20 1.80 1.12 .854 .811

0.01%-PEE 14.8 2.57 .614 .240 .146 .117

� 2 ��57O:ü�B (x1000)

Table 2 instructions in a pack

�
��^B 10 20 30 40 50 60

10%-PEE .092 .178 .223 .250 .270 .279

4%-PEE .146 .378 .486 .575 .636 .655

1%-PEE .222 .845 1.52 1.99 2.27 2.38

0.1%-PEE .396 2.73 7.37 12.5 16.7 18.7

0.01%-PEE .520 7.72 29.3 67.3 110 147
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÷ 12 UYRÿþ�4D6W@�7Q;
Fig. 12 relation between ALU usage ratio and speedup
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