= NGOG, 1

Virtual Address 0x0040

TLBT ><— TLB| >
13 12 11 10 9 8 7 6 4 3 2 1 0
PRI RIC EE~AR* ME* B>, CHICEE‘NI‘HI®
< VPN >< VPO =

veNO4 TBl € TBT () TLBHit2 N Page Fault?/’£S PPN:

Physical Address

cT >< cl co -
11 10 9 8 7 6 i} 3 2 1 0
Ol 0|0 |0 |0
< PPN >< PPO >
oftset O ci() cT Hit? Byte:

-

CS 105



Address Translation
Example #2

Virtual Address 0x0OBS8F
< TLBT ><— TLBI >
13 12 .i; 10 9 8 q...m 5 4 3 2 1 0
olo| |lol/ 1l /101010 | [ 1/ 1] 1/
< VPN >< VPO ->

VPNLE
Physical Address

7Bl L TLBTO 3 TLBHit? N  Page Fault? ) PPN:

Oim&l@l Cl |mu

- 37 —

0 s nrcC

< CT >< Ci ><— C0 > et \__H.C.

(
1 10 9 8 7 6 5 4 3 2 1 0 pnee

O|D | | [ |
< PPN >< PPO >
CT Hit? Byte:
CS 105



Address Translation
Example #1

Virtual Address 0x03D4

3

o B TLBT —>< TLBI >
13 12 11 10 9 8 7 6 5 4 3 2 1 0
ololololt |1l Llt]lo]ll 9]l |0]Q
< VP >< >
VPN — yPoO
VNOF  TiBl 3 TLBT 03 TLBHit?’ES pageFaultz _ PPN: OD
Physical Address
y O D 5 O
< CT le———— ] —— ¥ OF <5
11 10 9 8 7 6 5 4 3 2 1 0
O@; L L1 . Oigd Ol | Ol | OQ
< PRl s o PPO >
oftset O c1S  cT0D  Hit?Y&S  Byte: 36
CS 105

— 36 —

HMC. €S,
D

)
L



At €5

Simple Memory System Page ._..ma_mmw

m Only shows first 16 entries

VPN | PPN | Valid | VPN | PPN | Valid
00 28 1 08 13 1
1} - 0 09 17 1
02 33 1 0A 09 1
03 02 1 0B - 0
04 - 0 oC - 0
05 16 1 0D 2D 1
06 - 0 0E " 1
07 - 0 OF oD 1
-2- Cs 105

L] o
Simple Memory System TLB iy
_ ®
TLB
m 16 entries
m 4-way associative: bits 6 & 7 — set, bits 8..13 - Tag '
{7 R & 1 5:
13 12 M 10 9 8 7 ] 5 4 3 2 1 0
.t r 1 rrr{r [ [ [ ]| |
< VPN > VPO >
Set | Tag | PPN | Valid | Tag | PPN | Valid | Tag | PPN | Valid | Tag | PPN | Valid
0 03 - o} 09 oD 1 00 - o 07 02 1
1 03 2D 1 02 - a 04 - a 0A - a
2 02 = 0 08 - 0 06 ~ 0 03 - 0
3 o7 - 0 03 oD 1 oA 34 1 o2 - Q
[ I] - S
C5105

et
Simple Memory System Cache .,
Cache ®
m 16 lines

m 4-byte line size

m Direct mapped: CT - Tag, Cl- Set/Index, CO-Byte Position
< CT P € Ccl —<— (0 >

1 10 ] 8 7 6 5 4 3 2 1 1]

N N N NN N N I N I

< PPN P& PPO >
Idx Tag | Valid | BO Bi B2 B3 ldx Tag | Valid | BO B1 B2 B3
0 19 1 99 1 23 11 8 24 1 3A 00 31 B
1 15 | o - - - - 9 | 20| o - - - -
2 18 1 00 02 04 o] A 2D 1 93 i5 DA 3B
3 |3 | o - - - - B |oB]| 0 - - - -
4 32 1 43 6D 8F [1]:] c i2 1] - - - -
5 0D 1 36 72 Fo 1D D 16 1 04 96 34 15
6 31 0 - - - - E 13 1 83 77 1B b3
7 16 1 i1 c2 DF 03 F 14 0 - - oy -
—R= TST




