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Announcements

• Homework 3 due Monday at 11:59pm on Gradescope 

• Midterm 1 next Friday (October 3, 2025) in class 

• Written, closed notes 

• If you have SDAC, please schedule ASAP



Page 3

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
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Moves
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Math

Broadly doing work

Note: We can implement other operations using these things!
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Immediate values

icode 6 provides literals, immediate values
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Jumps

• Moves and math are large portion of our code 

• We also need control constructs 

• Change what we are going to do next 

• if, while, for, functions, ... 

• Jumps provide mechanism to perform these control constructs 

• We jump by assigning a new value to the program counter PC

CcontrolconstmctD.eeeintermsofmadnnecode.these.co
descalledjumps



Page 9

Jumps

• For example, consider an if

whenwegotifwehaveachoicepc.si↑三中" fanueourcod.hnebyhneoned jmpifc ) { ②dontwanttodotheifbody.mg?ctmeifl)f
三eleport.to/eprtsmedownttheendfE了 oftheifs.hn .

0

(ifthefrsthneafterifhasndex25.IEmsteadofPCtl.IN say.PL -25)
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Jumps

• Real code will also provide an unconditional jump, but a conditional jump is sufficient
_

7in
"如 惭如 8 㚈…" 叫"在㖄

holdonebyte.ojunpsifsmeconditimistrue.specificaly.no
readthevalueinrA.lv
justsetmto 0

.
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Writing Code

We can now write any∗ program! 

• When you run code, it is being turned into instructions like ours 

• Modern computers use a larger pool of instructions than we have (we will get there) 

∗we do have some limitations, since we can only represent 8-bit values and some 

operations may be tedious.

wearebasicallybemgwhatwecaldatompili-mstructims.in
odemcompvh.cm haretnnds

ofihnns .
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Our code to this machine code

How do we turn our control constructs into jump statements?

凹 数 的 敀 )-7
- 盥

⼼
煢芈

howtoconvertfrtowhiki.tn?"。 ⇒ 产品表 25"熟.ie
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if/else to jump

iflllji ifl ! D ) , jumptot-HDistrue.noneedtojump.continuetoA.FI
Asoweanthnkaboutitfromle.be1 jumptoccnonditondjumpancnitewg.it?D),jumpto

B.

13 B

2

situatimsizgoifDistrueidoitjump.cn
,

C
antinueA.tn C.

②.fi?isflse:jumptoB,ifconditinDistrue.IwiHdoA, |油
skipB.cmtinuetodoc



Page 14

while to jump

←

HowdoIknowwheretojump.fihardcodeifyouknowthaddresszo.iode 3_3

咷 ( 1 ) ( 州 ( 1画 )
,jumptoti if (II) ,jumpto

_

13

A Nj了 jumptoATNOIInfnatelwpl.it (四)
, jumpto A.ijump.inunn.inB

>

1313

dnlwpiteratimh.zjumpchecks.edu lwpthnonhghasl
jmpcheck ,
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Encoding Instructions

Example 3: if r0 < 9 jump to 0x42

r

Idmthaveanmstmct.it
Ineediaifricodei.whatshouldIdoi.ru

⇔ 10⇐ 8⇔ (0-8)<=0

⇐> ⽐⼗⼆ 810奸8)ro-o.ieo_o n_n6 4 42

V0 ⼗⼆

F8etelt_F86ZF8ifrow.PErleuii
7 1

64 4262 于8 7 1-


