
Page 1

CS 2130: Computer Systems and Organization 1 
Xinyao Yi Ph.D. 
Assistant Professor

Toy Instruction Set Architecture
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Announcements

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

• Midterm 1 next Friday (February 20, 2026) in class 

• Written, closed notes 

• If you have SDAC, please schedule ASAP

• Review session in class next Wednesday
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Encoding Instructions

Example 3: if r0 < 9 jump to 0x42
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Online Simulator

https://uva-cs.github.io/cso1-s26/homework/hw3-product.html

registeriiricurrentmstructm.PCiaddressofthenext.mstmctm
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Homework Hints

1. Write pseudocode that does the desired task.
2. Deal with control flow.
3. Split multi-operation lines into a series of single-operation lines.

• x = y − z; becomes x = y; x -= z;
4. Convert operations to those in our instruction set.

• x -= z; becomes w = z; w = -w; x += w;
5. Deal with loops.
6. Assign variables to our four registers.

• Example: r0 = x, r1 = y, r2 = z, r3 = w
• r0 = r1; r3 = r2; r3 = -r3; r0 += r3

7. Write those instructions into triples, then hex.



Page 6

Encoding Instructions

Example 4: 0x17 * 3
0× 1 7 * 3 ⇒ 0× 17 -1 0× 1 7 -1 0 × 1 7⇒

forlioii23iittixl-OX17.it
Oi x = 0 i

i : 0 i
i =☒ -2

whik以 3) {
HHEREc.in 3 - 3 : 明论

(Sǎe

xtoxni ✗ ⼗ ⼆ 0× 1 7

whereit.liitli toback)

, iflhjumt 0

竽告号

iflii-2-ifliz.io?-reif(iEO)jumpHEREwhatvaluesweneed?x
→

roi-rlHERE-srz.no
x 17→ immediate
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Dealing with Variables and Memory

What if we have many variables?  Compute: x += y
Feghavetgstterstsstaverihemmmemg !

X 0×8 reueo ] 11 Nowrohasx
y 0×81

1 1 =M[0×8 1 ] 11 Nowrlhasy
Z 0✗82

m 0×83 10 1- 1 11 dothealculatim
n Ox84

Pa 85 M [0×80] ⼆ ⽐ 1 1 storexback.to memory
fo 0✗86 M[0×81]=11

ilstoreybacktomemgCNoneed.optimizationlateH.xt-z.ro
⼆M [0×80]hreadxgcnabonotnecessay.optimcnmlater.NOmatterhowmanyvariablesIhave.IM/yneed3registerstodowholethmgzoperatngonvariabk.skaddress
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Function Calls

3- 3 妣 化
A

上 北 和 𦬨莏
⼀叩
ou 。

B
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Exercises

Forsigndi
OXXXXXXX

》3 : 0 0 0 0 XXXX

《 3 : 0

xxxxooooxxxx.io i 0^1=1

⼼"

!!炎炎⼀⼀!
"000

↓

whenyouXORanybitxwitho.tk
resultissimilarthgfgngatives.atwgxitself
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Exercises

.NO?Oscillateunpredictabhg



Page 11

Exercises

stepliscientificexpr.sim :

- 1011X10⑦

th
519" 来T T

signexpfractim4bits3bitsg3-whatis7mbiasedisoweget.co
iiltzsanmnt.tl/lOnueTyo'-e-bias
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Exercises

→youcantagni-tnsmnnnuuunns.me
variable.realliTT.no#
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Exercises

Doallthecakulatimsatthesametme.theicodewillselectfomthe.ie
sults

.
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