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Announcements

 Homework 5 due Monday at 11:59pm on Gradescope
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hello.s example
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Instructions (ot acronyms fir whit we wont 0 o Likbo mov.gdd, and or, xor, neg )

Instructions have different versions depending on number of bits
to use

- movq - 64-bit move [ cimilor v 0ddg; , Subg, /

cacquadword i ton Rlloed by how wid
- movl - 32-bit move of the Hing we WA 0 clo.
-1 =long

- There are encodings for shorter things, but we will mostly see
32- and 64-bit
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More powerful than our ISA

Instructions can move/operate between memory and register
* movq %rax, %rcx - register to register

- Remember our icode 0

- movq (%rax), %rcx - memory to register
- Remember our icode 3

- movq %rax, (%rcex) - register to memory
- Remember our icode 4

- movq $21, %rax - Immediate to register

-~ Remember our icode 6 (b=0) e annot do memmy

Note: at most one memory address per instruction o ey calculfions
Page 5
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Other Instructions

Other instructions work the same way
Sit olost

*addq %rax, Arcx — rcx +=rax

* subq (/rbx \% O’?@ A%vaw)femjy I’% -Qzet %r \9@ 7/]@

- xor, and, and others work the same way!

- Assembly has virtually no 3-argument instructions

~ All will be modifying something (i.e,, +=, &=, ... ;
modify ore of the aputs dhiectly, olbesrit have a. ejente utpe.
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Load Effective Address

Lin nt gty tnthe mamvy an ds o specal instaictio
Chot caloulodes he

Load effective address: leaq 4(%rcx), %rax v o 6
- Performs memory address calculation Store te menmiy adexs

 tsdf naregster.
- Stores address, not value at the address in memory

\V
Yyoor = Licx+4
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Jumps

jmp foo
- Unconditional jJump to foo

00)| memo
- Need jmp* to use register value (MMt o e n o Y@g?ﬁ”éﬁ
Conditional jumps @\Q\M ﬁIf theres a 0\/€V7E/OW
*Jl,  Jle, Je, Jjme, jg  Jge, Ja Jb, Js, ]
£ L= —-= = 7 7= QKML kelow >_E{{h9ﬁgmﬂ fﬁf
Unlike our Toy ISA, these do not compare given register to 0 & sof
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Jumps |4 D iedon He yeculd oﬁ SoMme Cpanl Y@@i{J@g @t”@( &m_d’v‘ﬁ“m ol

Condition codes - 4 1-bit registers set by every math operation,

cmp, and test
- Result for the operation compared to 0 (if no overflow)

- Example: T\/\Gl/j dont howe o ke bock 4 bk

addq $-5, Lo move
ﬁmt doesn't set condition codes... Y(M can (710 “@YM%M }7)@

; unp will Lo bacerd on the mat recent g £hot )
3¢ foo Jse’cpﬁ\e condltton Coo(eo.ﬂ e nat vt g Hn/gs avund.

- Sets condition codes from doing math (subtract 5 from rax)

- Tells whether result was positive, negative, 0, if there was

overflow, ...
- Then jump If the result of operation should have been =0
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Jumps: compare...

cmpq Arax, %rdx
- Compare checks result of == and sets condition codes
- How rdx - rax compares with 0
- Be aware of ordering!

- If rax IS bigger, sets < flag
- if rdx Is bigger, sets > flag
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Jumps: ... and test

testq %rax, ’%rdx
- Sets the condition codes based on rdx & rax
- Less common

Neither save their result, just set condition codes!
test could be wed + ded it a vegister has 0 it

1@5{@ AI0K, 2 1A

i zen_ose Mif 0F==0
n (=0

Jhe  nonzer_aise J)if
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Example: Loops

while (i < 10)
i+=1

obie
) chock  Lomdhifion , Gump ot
if(47=l0) goto and
1= 7
/] up Lok 43 crotiFion
q o top

ond - < loble

moig 0, ¥ vox /] weset 170 for mt =0

7 { ' fhon o
P anp o, Jms  Jrac-lo = 7 ?’ F o<l \T;%ﬁ{%
99¢ offer A o ol e g, ibe 0
addq $l ’%mﬁ then Fump otk the lvp.
Jmp bp

m“rér: YQ%@ T o o%., bouise were Weﬂg with a b

bt thrg. Cpop o §-lrte oddies ad quap &t oller)
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Function Calls: Calling Conventions

callg myfun
- Push return address, then jump to myfun
- Convention: Store arguments in registers and stack before call

- First 6 arguments (in order): rdi, rsi, rdx, rcx, r8, r9
- If more arguments, pushed onto stack (last to first)

retq

- Pop return address from stack and jump back

- Convention: store return value in rax before calling retq
This is similar to our Toy ISA’s function calls in homeworR 4

Moe oonventions, check V@MW&
Page 13
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The funchm T’ ninmy arartly ad the
Calling Conventions: Registers [, . ot 7ol ave bth dwiv the cone rgpcter.

\/WM 2 (aller and anllee stoe e same vagisters.
Calling conventions - recommendations for making function calls

- Where to put arguments/parameters for the function call?

- Where to put return value? in fax)before calling fretq)

- What happens to values in the registers?

> the. dld yolues I 0 Helgs befire reurring
- Callee-save-/T%gAﬁbu nction g%o%ﬁfé e ciles in

these registers are unchanged when the function returns
* rbx, rsp, rbp, r12, r13, r14 ri1b

— Caller-save - Before making a function call, save the value,
since the function may change it




