UNIVERSITYsf VIRGINIA

Fetch, Decode, Execute

CS 2130: Computer Systems and Organization 1

Xinyao Yi Ph.D.
Assistant Professor

il UNTERSITY | ENGINEERING




UNIVERSITYsf VIRGINIA

/)415 i the cirtut WLQ'SW which

Building a Computer

AR =),
ﬂ : KEU:[ cod v3=v0 Random Access Memory / pmgﬂ «FQY thh }’8@15’@' o MUR
ode
\X icclde deslzl:A ] src %:l e 6 \[0\ u@/g\ﬁ/ O\A o
0| 000 | Il |00 i)
0 00 @ q s Un/0
N |\ |
/\ Qo0 _l R@l
It gives o code.nat Register
an nstruction, we 4’—1‘L U2 (RIIS)
_@¢ need 4o encode it \\\
£ 010| i
/ Al i)




UNIVERSITYsf VIRGINIA

Question

What happens if we get the 0-byte instruction? 00

0090999, -
Y@F@V\/Qd 7(00?9 Of&‘)ﬁ Src
’v & (v Ths is a no omaﬁm me;??
= k0K Doositt oo oquthing. = but vseful
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Our Computer’s Instructions

Toy ISA 3-bit icode

icode | meaning
0 |rA = rB
1 rA &= rB
2 rA += rB
4| tA = read from memory at address rB ALy [B]]
5 | write rA to memory at address rB MIr2T] = rA
7 Eompare rA as 8-bit 2's-complement to 0

if rA <= Oset pc = rB ———=—— Updhife [T and 3, L vt o
else increment pc as normal @ un e ooge ot & djﬁ@{@/\t PJa(g,
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Our Computer’s Instructions

Toy ISA 3-bit icode Gome o%praﬁtms fhot ONM nezl ome }@Qm@ fike
icode | b | action fhp ot
S| e S Dt than sewlg B 1o e registr file, we make
1|rA = 'rA
2 | rA = -rA B chowz whid one of these. thgs e are gy ool
3| rA = pc
6 |0|rA = read from memory at pc + 1
/ 1| rA &= read from memory at pc + 1
) [/% | 2 | rA += read from memory at pc + 1
WW "7 3 | A = read from memory at the address stored at pc + 1
withmem™ | For icode 6, increase pc by 2 at end of instruction
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High-level Instructions

In general, 3 kinds of instructions
* moves - move values around without doing “work”

* math - broadly doing “work”

* jumps - jJump to a new place in the code
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Moves (o o oy of wplie fom me plue fo pnother)

, ofitect vegister moves fiee moving the vilues
(primitiee variatles) fom 3 fo12 (r2=r3).

* Register to register (icode 0), x =y
(oyyects of orays) 0 go-b ey ko o the whe of b

bg ana
« Address: an index into memory. @ ke ot whie as H\@ oer qﬁ g bg]{&
Add . | mpsjbe QSIl); bﬁ@é? an m@/ﬂW~(mW\"1 18 A b@ Aoy 010 )
resses are just (Jarge) numbers "ot gpetortion /square brockets = vead +he
« Usually we will not look at the number and trust it exists and is stored in a VAl

\'/ j%m S‘Omewhere
Juct dleres.

Few forms

Memory
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Moves

icode b | action
¥h = nort Sy aasiad

3|rA = /‘:7/010 ires with functim aallk . Cloan 5t |oder).

rA = read from memory at address rB

write rA to memory at address rB

rA = read from memory at pc + 1

rA = read from memory at the address stored at pc + 1
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Math
Broadly doing work
icode b | meaning Wt the e g £o

1 A &= 1B

9 i A += iB mplement, cthar perafine .

3 0| rA = ~rA P“P l”\m'ﬁ/ 0 Substiact > takhng ova alue.
2| TA = —rA dobe the negotion @Y

6 1| rA &= read from memory at pc + 1 it o the othar
2 | rA += read from memory at pc + 1 B i) ~repected

adhf R

Note: We can implement other operations using these things!




