Lab Review and Questions
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Processor Architecture

* Y86-64 is NOT real! ;-)

e Serialized
— Tutorial arch for class




Processor Architecture

* Virtualized state of the system

RF: Program registers

hrax hrsp hr8 hri2
hrex hrbp hr9 hri3
Yrdx Yrsi Yr10 Yri14
Y%rbx Yrdi %rii

CC:

- Stat: Program status

Condition g

codes
ZF | SF | OF DMEM: Memory

PC




Processor Architecture

 Simplified Instruction Set

Byte

hadt
=

E

rrmovq rA, rB

irmovq V, rB ‘S‘G‘F‘rBl Vv ‘
rmmovq rA, D(rB) | 4 | 0 |rA[rB| D |
mrmovq D(rB), rA ‘ 5 ‘ 0 ‘rA‘rBl D ‘

oo [o[n]a[s]
XX Dest [ 7] Dest ‘
cmovXX rA, rB

call Dest l8]|o] Dest ‘
ret

mian [[o[[F]

Popq TA B lofm[F]



Processor Architecture

* Simplified Instruction Set

Operations
addq_ji“jl_
subq| 6 | 1
andq_z;“;;_
xorq_;;nig_

Branches

0

1

2

jne

jge

jg

7
7
7

4
5
6

rrmovq

cmovle

cmovl

Cmove

Moves
_finji_ cmovne
211 cmovge
_5__5_ CIMOVE
(2] 3]

-Ch‘ o ‘rl‘—‘-




Processor Architecture

* Simplified Register Layout

Number Register name Number Register name

0 hrax 3 hrs

1 hrcx 9 wr9

2 hrdx A %r10

3 hrbx B %ril

4 hrsp C hrl2

5 hrbp D %ri3

6 hrsi E hrid

T hrdi F No register




Y86-64 ASM

* Different Implementations

long sum(long *start, long count)
&
3 long sum = 0;
4 while (count) {
5 sum += *start;
start++;
count——;

}

return sum,;



Y86-64 ASM

Different Implementations

x86-64 code -
long sum(long *start, long count) ' long sum(long *start, long count)
start ip Ardi, count in jrsi i-, _{

3 long sum = O;
T L 4 while (count) {
4 .L3: loop: 5 sum += *start;
5 addg (Ardi}, Yrax Add #*start to sum £ start++;
addq $8, Jrdi start++ 7 count--;

2 movl $0, Yeax sum = 0

subg $1, Yrsi count— & %

testq Yrsi, Yrsi Test sum ' return sum;

0 jne L3 If !=0, goto loop 10 }



* Different Implementations

Y86-64 ASM

Y86-64 code

sSum:

irmovq $8,%r8

irmovq $1,%r9
xorq %rax,’rax sum = 0

andq %rsi,¥%rsi St 0

jmp test
loop:

mrmovq (%rdi),%r10 Get #*start

addq %r10,¥%rax Add to sum

addq %r8,%rdi

subg %r9,%rsi
test:

jne loop

ret

x86-64 code

addq
addq
subq
.L2:
testq
jne

rep;

ret

$0, Yeax
o b

(Yrdi), Yrax
$8, Yrdi
$1, Yrsi

Y%rsi, ¥rsi
L3




HCL

* Logical Translation of Circuits

AND OR NOT
a— a
- out D out a—l>c>— out
b — b

out=a &&kb out=allb out=la




* Boo
 Trut

HCL

ean Logic Reappears
N Table?

0 ?

1 ? "

o) ?

1 2

Bit equal

s




HCL Rules of Circuits

* Inputs can connect to Initial input or output of
another device.

* Outputs of two or more devices cannot be wired
together.

* No connections can form a loop, acyclic graphs
only please.



HCL: Multiplexor

Multiplexor (MUX)
Sample a/b dependons ° iiﬂitmux

Usually requires a clock }
b
out = (s && a) || (s && b) )JD;t

a




HCL: Multiplexor

Multiplexor (MUX)
Sample a/b dependons ° iiﬂitmux

Usually requires a clock }
b
out = (s && a) || (s && b) )JD;t

a




C vs HCL

* C statements are evaluated once
— Think of the stream of instructions in a tape reader

 HCL Is evaluated each clock cycle
— Continuous

* Changing input will cause HCL to change output
— C will not change unless re-excuted.



Makefiles

* GNUMake
- Let’s hack together
- Targets and dependencies
- Clean and Phony
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