
IS
S

N
 0

24
9-

63
99

appor t  
de  r ech er ch e 

INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET AUTOMATIQUE

Interleaved Sectored Caches: reconciling low
tag volume and low miss ratio
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réseaux et systèmes distribués





���������
	������������������������� ������������������� �!���#"$	$"$��%&	��(' ����%
!�!	$)�*+�,���-� 	�� ' *."/�0�1���#�2"��

354�687�9:<;=:?> 4 :A@CB
D�EGFIHJELK$M5M�N�O�PRQ ELSGTAUWVXN�SYVXZAEGN/[�\]K$E^K$_W_a`N/_WN/[�b?c]Kd[XN/[�e?Nfe?FJgAg�hN/Ni[�bAEAhN/[XNjK$Z?k�N/V [Xl?[XV�`N/M�N/[(emUn[GVXEGUncoZphN/[

D�EGF�q^N/V�r�K$_sS^\]KdE

t(Kd\A\]FJEXV(e?N�EGN�SGTAN/ELSGTAN!gvuxwIyJz${vPR|�S^VXFJcAEXN�Oj}I}J~�PRwJz�\]K$HJN/[

�����i�j�$�]�$�J�f�?N�S^VGFIEGN�e!S/KISGTANi[�T]Kj�IN
c�N/N/g!ZA[GN�e���FIE�M�Kdgxl�lJN�K$EG[�UWg�FIE^e?N/E�VXF�EGN�e?Z]S^N�VGTAN
VLK$H��JFI_WZAM�N
gANiN�e?N�e�UWg�K�S/KISGTANI����g�K�[GN�S^VXFJEXN�e�S/KISGTANIb K�[GUngoHI_WN�KJeAe?EXNi[X[�V^K$H<UW[!K$[X[GFAS^UsK$VXNje���UWVXT�K�[GN�S^VGFIE
S^FJgA[XUW[GVXUWgAH�Ung![GN/�INiELK$_8SiKISGTAN�_WUngoN/[�bJ��TAUW_WN��IK$_WUse?UWV�lxb$e?UWEXV�l!K$g�e!S^FITANiEXN/g]SYl�VLKdHI[�K$EGN�K$[G[XFAS^UsK$VGN�e!��UWVGT
N�KJSGT�F$��VXTAN�UWgAgoN/E(S/KISGTANv_nUWgANi[��

��[XUWgAHfKv[XNjS^VXFJEXN�e�SiKISGTAN�UW[pK�emN/[XUWHIg5VXE^KIe?N^��F$��c]N/V��
N/N/g�Kv_WF$���JFI_WZAM5N���FJE2S/KJSXToN�V^K$HJ[pKd_n_WF$�
N�e
c?l�K
_sK$EXHJN�_WUWgAN�[XUW�/N2Kdg]e�K
_WF$��M5N/M�FJEXl
VXE^Kj��S�UWg]e?Z�S^N�e�c?l�ZA[XUWgAH(K
[GM�Kd_n_$_WUWgAN�[XUW�/NJ�8��TAUW[�VXN�SGTAgAUs�JZAN
T]Kd[�c]N/Nig!ZA[XN�evUWg�M�Kdg?l(S/KISGTAN(e?Ni[XUWHIgA[�UWg]S^_WZ]emUngoH�[XM�Kd_W_$FIg?�XSGTAUW\�M�UsS^EGFI\AEGFmSYN/[X[GFIE�S/KISGTANi[2K$g]e#_ KdEXHJN
N^kAVGN/EXg]Kd_2[GN�S^FJg]e�_WN/�IN/_�S/KJSGTAN/[��!��g?��FIEGVXZAg�K$VXNi_nl¡FIg�K5[XNjS^VXFJEXN�e¢S/KISGTANIb�K�_sKdEXHINv\]K$EGV�Fd�pVGTAN!S/KISGTAN
[G\]KIS^NvM�Kjl�c�N��pKd[XVXNje�c?l5Ung?�IKd_nUse�S/KISGTAN�_WUWgAN/[jb?VXTAN/g-VGTAN�M�UW[X[
ELKdVXUWF�FIg�Kv[XN�SYVXFIEGN�e�S/KJSGTAN�UW[2Fd��VXNig
[GUnHJgAU¤£¥S/KdgxVG_Wl!TAUWHITAN/E�VGT]K$g-VGTAN�M�UW[G[�ELKdVXUWF!FIg-K�gAFIg?��[XNjS^VXFJEXN�e�SiKISGTANI�

��[XZ]Kd_W_nl!UWg-K!S/KISGTANIb�K!S/KISGTANv_nUWgAN _WFmSiK$VXUWFJg�UW[�[XV^K$VXUsS/Kd_W_nl!_WUWgA¦JN�e!VGF!FIgAN�K$g�e!FIgo_nl!FJgANfKJeAe?EXNi[X[
V^K$H-�2FJELe¡_WFmSiK$VXUWFJg8����g�VXToN!Ung?VGN/EX_WN�Kj�JN�e�[GN�S^VGFIEXNje§S/KJSXToNf�
Nf\oEXFI\�FI[GN!UWg�VGTAUW[(\]Kd\]N/Ejb8VGTAUW[�M�FIgoF$�
_WUWVXTAUsS K$[X[GFAS^UsK$VXUWFJg�UW[2coEXFI¦JN/g8¨oVXTAN�KIeoe?EXN/[G[(V^K$H�_nFAS/KdVXUWFIg�Kd[X[GFmSYU KdVXN�e©��UnVGT�K�S/KISGTAN�_WUWgAN(_WFAS/KdVXUWFIg5Un[
e?l?g]KdM�UsS/Kd_n_WlfSGTAFJ[XN/g�K$V
��N/V^SGT�VGUWM�N�KdM�FJgAH�[XNi�IN/E^K$_8\�FI[G[XUWcA_WN�_WFmSiK$VXUWFJgA[��
��E^KIS^N�emEXUW�IN/g�[XUWM!ZA_sK$VGUnFJgA[�[GTAF$�ªVXT]KdV�VGTAN�TAUWV!ELKdVXUWF§FJgCK$gCUWg?VXN/EG_WN�Kj�IN�e«[XN�S^VGFIEGN�e¬SiKISGTAN�Un[

�JN/EXl�SY_nFJ[XN!VGF�VXToN!TAUWV(ELKdVXUWF�FJgK�gAFIgm�a[GN�S^VXFJEXN�e<SiKISGTAN!��TAUW_WN�VXToN!VLK$H5�IFJ_nZoM�N�UW[(�INiEXl�_nF$�®K$[�FJg
VGELKIemUnVGUWFIg]Kd_=[XN�S^VGFIEGN�e�SiKISGTAN/[j�
¯5°?±=²X³�´��Iµ��$��S/KISGTAN/[jb�[XN�S^VGFIEGN�e�S/KJSXToN/[�b=S/KJSXToN�VLKdHf�JFI_WZAM�NJbIUWg?VXN/EG_WN�Kj�IN�e5[GN�S^VXFJEXN�e�S/KJSXToN/[

¶s·!¸¹aº�»�¼ ¸¹�½0¾Wº�¿�À^Á

Â�Ã$ÄÆÅ=Ç]ÈYÉ�Ê�Ç]Ë/ÅÍÌIË^É�ÎsÄÆË^ÏÐÏÆÑÒÅsÓ$Ì$Ì?È^ÉaÎ�ÔXÕÒÖ$Ñ(×�Ø8Ù0ÚvÛWÜ]Ù8×oÝsÞ�Ø8ß�à
á Å�ÔGâ�ãIÔGäLåÍÄÐÉ�ÄÆÅ�Ë$æ ç¤É
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