1 Y86-64 ISA
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byte: 0 1 2 3 4 5 6 7 8 9
halt
nop B
rrmovq/cmovCC rA, rB [2Tecc[rA[rB|
irmovq V, rB [3]O]|F|[rD] V
rmmovq 1A, D(rB) [ZT0 [rA]rD] D
mrmovq D(rB), rA [0 [7A]rD] D
OPq rA, B [6/n]rA]rD]
jCC Dest [7Tcc] Dest |
call Dest [B]0] Dest |
ret
pushq 74 [A]O[rA] F
popq 74 I O [FA T
2 Y86-64 Processor (single-cycle design)
register file PC+9
h—Jren Rlsred =
— UG
T oxF— dstM ALU )
EH» > 11\28“‘ VOijg: dstE _7]}» al::?E H DS:ZaI r;ut —
em. /irsp 0;j—>aluTB [::D—>Ad;lrriti:2
1%} next R[dstM] ;Egj{?{% suncon
next R[dstE)| of instr.)
Ba“lterfgttrh“ r

3 Linux x86-64 calling convention

o arguments (in order): %rdi, jrsi, %rdx, %rcx, %r8, %r9

e return value: %rax

4 x86-64 assembly misc

e in AT&T syntax: OP src, dst; registers = %, constants = §
o pushq X: subtract 8 from J%rsp; move X to memory at %rsp

e popq X: mov X to memory at %rsp; add 8 to Jrsp

e call X: push return address on stack, jump to X
e ret: pop return address from stack, jump to it

e 0x1234(%rax, %rbx, 4) indicates the value in memory at

address %rax + %rbx x 4 + 0x1234
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5 page table lookup

page table .
base register pag}er%&ual addresl;smge offset
|0x10000| A ) [ ————— :
[ cause fault? :
\d
% cause fault? valid. ete?
PTE TLB | 4 Y
s1z¢ valid, etc? X .
l A phys PTE }Sﬁfh]g
page phys S1ze
split # [ |addr ¢ parts
PTE —| page ——| + 4 A4 Y
WO | parts| | size 2nTE (1101 0011 11 00 1101 1111]
y \ addr. physical address

data or instruction cache

6 cache organization

1 1[100:1% offset
i e

! way 0 way 1

! valid |{tag |data valid |[tag |data
! 1 10 00 11 1 00 AA BB
index
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