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Announcements

• Homework 2 due tonight at 11:59pm on Gradescope 

• Homework 3 out today, due next Monday at 11:59pm on 

Gradescope
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Building a Computer

Code V3北

汇0] -1 =江⻔

0 0 00 1 1 00 90 o.no
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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 - jump to a new place in the code
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Moves

Few forms 

• Register to register (icode 0), x = y 

• Register to/from memory (icodes 4-5), x = M[b], M[b] = x 

Memory 

• Address: an index into memory. 

• Addresses are just (large) numbers 

• Usually we will not look at the number and trust it exists and is stored in a 

register

ilpriitivevariablesjor.moredetails.REMIRFDJ-ectsoraNM.SI
ogotomemghokatthevalueofbmaybez56bytesi.dethatvaheasthemdexofmybigarrginmemg.lme.mgisabigarrgofhh
-
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Moves

_
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Math

Broadly doing work

Note: We can implement other operations using these things!

basic-morecomplexiasubstractimtakeonevalue.fi
pbitsnegatngitandadgit.to/ogicalntaner.taket.beneghn ②.mu/tip1icatnn:repeatedaddtion
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icodes 3 and 6

Special property of icodes 3 & 6: only one register used

innefmhintctoft.be mshns
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icodes 3 and 6

Special property of icodes 3 & 6: only one register used

• Side effect: all bytes between 0 and 127 are valid instructions! 

• As long as high-order bit is 0 

• No syntax errors, any instruction given is valid
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Immediate values

icode 6 provides literals, immediate valuesfliteralaestmtniittendirectlymsidetheinstmctim.ms/tadofbeg

fetchdfommanglater.nn-pbagte.ro
- 05 :

0 1 1 0 0 0 0 0 0 0 0 0 0 1 0 1

INeusedall8bitstsjustputthevaluemthenext.by在 ,



Page 11

Encoding Instructions

Example 1: r1 += 19o-smdecimallqmhexdecimal.io
x 1 3

lib 17073
-_-

hex : 6613
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Instructions

crtsszregisterscseosssss.im
mediatevdue
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Encoding Instructions

Example 2: M[0x82] += r3 
Read memory at address 0x82, add r3, write back to memory at same address

ideaio.Ihaveavdueinmemgataddesshex8220.Iwant.to
addwhatever-nR3tothatvalue.Onepomt.NO?nstructimsallowustopassanmmediaevalueastheaddress.soletssareondvess.me
tmeijustputamaregister.tn

weuseicode4toreaditout.icode5towriteitback.rEOX82e-f-S.aermachnereadsoandl.FM的了 艺¥t But.fr us →

easiertoread-pcnofhexrlt-3.it#MIr2Frlott6882462756

←
onemterestmgfndmg.tt hexisdwgouricode !


