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Announcements

 Homework 3 due Monday at 11:59pm on Gradescope
 Midterm 1 next Friday (February 20) 1n class

* Written, closed notes

* If you have SDAC, please schedule ASAP
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Jumps  confiol - conchmets)

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, ..1" terms OWD moching cle, these  cacles colled Junf

Jumps provide mechanism to perform these control constructs

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

* For example, consider an if
C | — when we gt 3 we have a choe
l:/: { 0. Gortivite out cice, e 1@ [ine

>4 O dott uoat B dothe f boly, magic
= teleport, feleprts me dun 1o the enl
] of Hhe f clofemint.
1 — (3f the At e affer 3f hos Tdex2s,
v sctead of AL, 1 @y, Pc=25)
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Jumps

>we mae ol ewr Xégiﬁ@ & bits , eoch r@@iSJr@rWﬂ!

icode | meaning rold one ke

7 | Compare rA as/8-bit) 2's-complement to 0
if rA <= 0 set pc = rB
else increment pc as normal

Instruction icode 7 provides 3jump
umps if Soale ConcAfiN s e
Spedfially . ve eact He volve n A

* Real code will also provide an/unconditional jump) but a conditional jump is sufficient

WV
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Writing Code

, We ar basically bevg whot we ol ocompier”

We can now write any* program

* When you run code, it 1s being turned into instructions like ours

l— Just Qume binares .

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

We hawe 1 vstuctions, madem gompufers can hose thorsands

S . . of MStUcHNC
*we do have some limitations, since we can only represent 8-bit values and some

operations may be tedious.
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Our code to this machine code

How do we turn our control constructs into jump statements?

@@ w ([_W/MU i)

how b0 gonvert ot uhile

nt 1=0
Y\Jg =0 5 42b/ 'H') !
/_ﬁ’wﬁ 1 1 T4 :? ileCics ?




Tn £ )Jovn. we have Flele. But fromthe QU percpectie, there 15 no such #ing os if/ele — only
cequentinl - execufin and uvps. Think of the ¢p) as walkrg forgsrd on o rood, Defoult behavior -

swward. Onll when we do NOT wont o confinue forvord, we need 4o Jump somewtere
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Oy 2" MsTead O o showlet L coninue

if/else to jump For bumon - 3f Diste—A  athorwie—B Bt for
‘ #D Y qump o B mochine s 1. The CPU wil
et F S sonfinde. dowmward by
a A dofouth. 2. 1f D
] olse | winp s (mm\dﬁgﬂo{ jump) %(ge}w%&zﬁ chould e
@0 /
6 B 2 Siturhond: ”)f loo)ZS hk@ WQ'M

0.+ D s e don's mp.

7} ontinie A, hon C. ”fhm]gm bacewods .
0 7;9 25 fibe g @, |k achafy we e
C C | \\71,(@& ﬂ?l)OWﬂ% Hy CPUIC

Jumps J\ﬁﬂ}@ﬂg bt 2 p‘m(eg /WL?AM( Yule: pmine unless

i corddition D 15 Hue, L wil doAt, i fuce o unp

Sip B, sontinue b0 0o C

Page 8
iy !O Compi L*S @WW&L @O!é !l L ny 2 | puchifectures ™

s pattern: ogpants in o
0." Fewey Junps’ = facter erecutin @." 1S | ap
9. Soquantiol Fow" = better branch predichon
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if/else to jump How oloes 1t wodz 3 mamors

my codde i gong o ke N memory, e bife for o (If this 4s tre, ther ump 79 Idex xx ).

j\iMPi‘/\iﬁ
L | I T T 7 1

L ] [

A 2 C
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. . ~ How do 1 krow where Jo Jump? |
while to jump /70 ol &oo(e F you by e ocklress

-

while (2 1 ST w0 B it (e guyp 0 B

/ (A C A
} unp o A2 ol Lnfnte hop! (L), ump w0 A
B Jumptn 3f, do-the @rokihn check! \
2 B

epdh Ioop Hewtn only hag |
im\,P oheke.

|
< nat 0. some [w
Page 10

T o do-whilz lop!

Q)LC};\ 1\7\7? ﬂ“ﬂﬁfﬁ\m hos 2 jump ckgckg,
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Encoding Instructions

icode b | meaning

0 rA = rB
1 rA &= rB
2 rA += rB
3 0| rA = -~rA
1| rA = A
2 | rA = -rA
3| rA = pc
4 rA = read from memory at address rB
5 write rA to memory at address rB
6 rA = read from memory at pc + 1

rA &= read from memory at pc + 1

rA += read from memory at pc + 1

rA = read from memory at the address stored at pc + 1
For icode 6, increase pc by 2 at end of instruction

WN O

' Compare rA as 8-bit 2's-complement to 0
if rA <= O set pc = rB
else increment pc as normal

vegistey = = Cunent: mstuctin
- odiiss of the nert nctruction

\
Example 3: if ra/ <9 jump to 0x42
L doot foue an Arstuchion sy F0<4.

T rval vo<=0" R e 7, whot shid

T o)
(04 £ =8 L= (10-8)<=0

= r0+=-¢ (0xF8)
0 <=0

bl =0x42 9O 10 olo 42



