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Announcements

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

• Midterm 1 next Friday (February 20) in class 

• Written, closed notes 

• If you have SDAC, please schedule ASAP
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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

CcontrolconstmctDPEI.eeeeintermsofmadnnecode.these.co
descalledjumps
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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-hjusts.me
binaries.weharel-47nstmctimsmodemcompvh.cm harethousands

ofmstnnns .
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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

howtoconvertfrtowhile.tn?"。 ⇒ 产品表 25"熟.ie



Page 8

if/else to jump

Incnava.wehaveiflelse.ButfromtkCPUperspechre.ther.isnosuchthmgasiflelse-onlysequentialexecutimandjumps.hnkofthecpvaswahgfrwardonaroad.Defaultbehavior.beepmonngforward.OnlywhenwedoNOTwanttocont.nu trward ,weneedtojumpsomewkreelse.SUthecompilernaturallyaskwhens.hu ld Ijump
away ?

"

7h51eadofwhenshouldIatinueiForhumaniifDistue-A.itMuise→ 13
。

1张 tr

if (ii) 1 ifl ! D ) , jumpto_13 machmeil.TheCPUwilcontinue.clownwardby

A A

default.2.tl?iS3elseIjumptoccnonditiondjumpfalse.where.hu ldwe
g ?

B B 2 situatims :
<

} antnueA.tn c.
"thnkmgbackwardi.li:䀇 ;:
"

点:籝
,

②
, ifDisflseiumptoB.butacfuallywl.ae

c. c

naturalrule.wntinueunlessifconditinDistrue.IwildoA.inPh9Th 2 阰"

fuetojump.hu?skipB.continuetodoCwhydocompilersgeneratedthsway ?

zoitnspattemappearsinallarchitecture5.IQ" Fewerjumps
"

⇒fasterexecutionosequentialflow-betterbranchpred.ition
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if/else to jump
Howdoesitwrkmme.mg?mycodeisgongtobeinmemg.me

byleforeach.lIfthisistrue.thenjumptomdexxxxJ.lv
↓iii-n-iI.ie …
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while to jump HowdoIknowwheretojump.fihardcodeifyouknowthaddresszo.iode 3_3

呲咖 制⾯训⼼

䴯
。训⼼

A Nj i.y jumptoA7.NO ! Infndt 邶 !
if (四)

, jumpto A.
B jumptoifdotheondnncheck.is B

dnlwpiteratimhizjumpchecks.eachlwpite.atMonhghasi
jmpcheck ,

ItsntthesamelwpItado-whikl.pt
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Encoding Instructions

Example 3: if r0 < 9 jump to 0x42Idmthaveanmstmct.it
Ineediaifricodei.whatshouldIdoi.ru

⇔ 10⇐ 8⇔ (0-8)<=0

⇐> ⽐⼗⼆ 810奸8)
ro⇐ 0

1 1 = 0✗ 42 etdettr
6 4 42

v0 ⼗⼆ F8
-

0

世些- 訾ii.
-_--.-

7 1

64 426

2F87lregisteriiricurrentmstructm.PCiaddressofthenext.ms
tmctm


