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vWeek 1
Ø Enrollment: Open (class full)
Ø Waitlist:  must attend all classes

vWeek 2
Ø Enrollment:  Closed
Ø Waitlist:  will be given permissions

vWeek 3
Ø Enrollment:  last week to DROP
Ø Waitlist:  last week to use permissions

vWeek 4+ à no changes
Ø Enrollment:  Closed + NO DROPS
Ø Waitlist:  permissions expired
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LabLecture
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http://drjeffsoftware.com/classroom.html slides PDF files
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Week

Topic

1 2 3 4 5 6 7 8
Data

MARS
CPU, IC
History

Com Org 
Models

ISA
MIPS
ARM

ISA x86
FP

Memory System
Ints

Review
Exam

1-2 2 2, 3 7, 3/4 5

9 10 11 12 13 14 15
Logic
BB’s

Logic
Comb’l

Logic
Seq’l

ICU
Pipes
FSM

Perf
Sec

Arch
CPU

Final 
Prep

Week

Topic

Midterm

Final

subject to change

MIPS Ch.
ARM Ch.

Thxgvg
v Nov 23

ßLogicà

Labor Day
v Sep 4
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9 10 11 12 13 14 15 16

Lab 8 Lab 9 Lab 9 Proj 1 Proj 1 Proj 2 Proj 2

5 5 7 7 FINAL

Lab Assignments/Exams
1 2 3 4 5 6 7 8

Lab 1 Lab 2 Lab 3 Lab 4 Lab 5 Lab 6 Lab 7 Lab 8

2 3 3 3 3 3 3 Midterm

WEEK

v All assignments must be submitted by Dec 10

FINAL

Dec 14/18

Oct 18/19

Thxgvg
v Nov 23

Wt
Labor Day
v Sep 4
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Ø Interactive Participation Activities
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eBook

https://learn.zybooks.com/zybook/CSUNCOMP122DrobmanFall2020

recommended

v To Buy/Subscribe ($72)

v To Use
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Patterson & Hennessy MIPS

zyBook

Logic

Compare ISA’s

GPU’s

Control Units

MIPS
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Assembly/SPIM/Exceptions

Logic/Clocks

FPU/GPU/threads

ICU

ISA:  MIPS v ARM v others

InterruptsSec 7.7
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vUCB à ACM à RISC-V à Google

Ø ACM Turing award



COMP122

© Jeff Drobman
2016-2023Hennessy

vStanford à MIPS à Google

Ø ACM Turing award

Ø Godfather of Silicon Valley
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FREE Access

v Chapters 3-4
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https://csun-primo.hosted.exlibrisgroup.com/primo-explore/fulldisplay
?docid=TN_els_book_whole9780128036983&context=PC&vid=01CALS_UNO
&search_scope=EVERYTHING&tab=everything&lang=en_US

FREE Access

https://tinyurl.com/CSUN-ARM-book

https://csun-primo.hosted.exlibrisgroup.com/primo-explore/fulldisplay
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FREE Access
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FREE Access
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FREE Access

xxx@my.csun.edu
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FREE Access
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Discord
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MIPS 32

vList all these instructions in MIPS32 (as in MARS)
q Loads
q Branches

Loads:
lw, lui, …

Branches:
b, beq, …

Ø Primitives & Pseudos* (flag with asterisk)

Ø Note:  these classes involve an Effective Address (EA) calculation
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1. Compare ISA’s of MIPS and ARM by instruction <Class.sub.instr>:  ex. <ALU.add>.  
Use the given slide as the baseline by identifying missing and extra instructions.

2. List instruction Formats (R, I, J) for each instruction class

3. Compare “Load” instructions of MIPS and ARM in detail (explain what each 
instruction does and whether it is a primitive or pseudo-op:

MIPS:  lb, lh, lw, la, li, lui
ARM:  ??
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Computation Memory Program Control I/O

v ALU
§ ADD
§ SUB
§ AND
§ OR
§ XOR
§ NOT

v MULT/DIV [opt]
v BIT

§ SET/CLR
§ TEST

v COMPARE
§ CMP

v SHIFT
§ SHIFT (A, L)
§ ROTATE

v Reg-Reg
§ MOV

v Reg-Mem
§ LOAD
§ STORE
§ MOV

v Mem-Mem
§ MOV

v Stack
§ PUSH
§ POP

v JUMP
§ JUMP/GOTO

v BRANCH
§ BRA
§ BRCC
§ LOOP

v CALL
§ CALL/CALR/JAL
§ RET/RETFIE

v NOP

v I/O
§ IN
§ OUT

v Mem Mapped
§ MOV   PORT
§ LOAD/STORE

System Control

v Reset
§ RESET

v Power
§ SLEEP/HALT

Rev Aug 2021

RISC

CISC

OLD

NEW



COMP122

© Jeff Drobman
2016-2023Project 1

vLogic simulators
Ø MIPS
Ø ARM

q Embest board

MIPS

ARM

MIPS
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vLogic simulators
Ø MARS Digital Lab Sim tool

v Functions (on LEDs)
q I=Initial(s)
q B=Blink (all on/off)
q F=Flash (Initials-sequential on/off)
q Z=Zero Flash (0-sequential on/off)
q C=Counter 
q Q=Quit
q Calculator (hex keypad – bonus)

v Use Jump Table
q Input letter for Command
q Test & Branch (beq)
q Add Handlers as subroutines

MIPS

v Command
Interpreter

§ I
§ B
§ F
§ Z
§ C
§ Q
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vMIPS
vARM

q Apple
q Qualcomm
q Samsung

vx86
q Intel
q AMD

Main

Mobile

Desktop

Focus
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v Computer Architecture/Organization (COMP122/ 222)
q CPU, FPU, GPU org (ALU, registers, addressing)
q ISA’s:  MIPS, ARM, x86
q Memory models

§ MLM- caches
§ Virtual memory

q CPU status (PSW) & clock sync
q Interrupts, Exceptions, Syscall
q Cores & Threads
q Pipelines (ICU)
q Microprogramming (Am2900)
q Logic & State Machines (FSM)
q CPU performance/benchmarks

v Computer Arithmetic (COMP222)
q ALU:  Full adder
q Mult/Div (Booth’s algorithm)
q Error codes (ECC, CRC, parity)

v Parallel & Micro Architecture (COMP222)
q Multi-core, Multi-threading, superscalar
q SIMD/MIMD/SPMD

vSoftware Tools
q IDE’s/Assemblers
q OS, RTOS, Monitors
q Simulators

vDebug Tools
q ICE/Logic Analyzers
q Disassemblers

Instructions (Primitives)
Software Interface

Execution Units
v ALU, ICU, Reg

Low-level execution
v Pipelines, threads 
v scheduling
v branch prediction

Macro-arch System arch – Cores

(COMP122)
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v Problem solving and Algorithms
v Programming (OOP)
v Software Engineering (SDLC, IPO, structured design, design patterns)
v Automata theory
v Systems programming

o OS (shell, kernel, I/O)
o Compiler construction

v Data
o Database management & models (DBMS)
o Data science & Mining

v Graphics (gaming, VR, animation)
v AI

o Game playing with Heuristics
o Machine learning (Deep learning) & robotics
o Pattern recognition (fingerprints, facial, etc.)

v Cryptography & Cybersecurity
v Simulation & Modeling

o Queueing theory
v Digital System design (logic design)
v Computer Architecture (ISA, SIMD, caches, multi-threading)
v Numerical Analysis & Control (DNC), CAM
v Information Technology (IT/CIT)

1st course

v Desktop
v Mobile
v Website
v Embedded

Application Realms

v Desktop

Computer Engineering
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You are Here
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Grade Pct Interpret
A+
A
A-

98
92
90

VERY good

B+
B
B-

88
82
80

PRETTY good

C+
C
C-

78
72
70

BARELY good

D+
D
D-

68
62
60

substandard

F <60 failed

color coding
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Category Weight

Labs (9) 32

Projects (2) 13

Midterm 20

Final 35

Programming
45

Testing
55

Single COMBINED GRADE

In-class

Lab + home
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v Midterm
Ø Mid course (8th week) – W/Th Oct 18/19

vFinal
Ø 16th week – Dec 14/18

Ø Canvas

Ø All exams open book (notes, PC, Internet)

Ø Multiple choice
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Ref:  COMP122 Lab0 slide set
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Mac Desktop

https://courses.missouristate.edu/KenVollmar/MARS/download.htm
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Registers
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Memory Map
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vMajors:
§ 3 CIT
§ 25 CS
§ 1  CE, X

vYears:
§ 5 seniors
§ 21 juniors
§ 4 sophs

vSex:
§ 25 M
§ 5 F

CS Dept
v BS CS = 1185
v BS CIT = 362
v BS CE = 337
v MS CS = 43
v MS SWE = 22

= 17% à CECS = 15% F
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15% Female
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2019-20 1185276 246 230 563
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2019-20 33791 71 50 98
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vGraduates
q 1-2% of all BS CS grads in US & Canada!
q Grad rates

§ 4-year = 7.6%
§ 6-year = 42%

v Jobs – Pay (2 years out, annual)
q BS = $60K
q MS = $80K
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Money Magazine
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Money Magazine
Money Magazine 2019-20 "Best College Value" ranking:

1 UCI,, 2 CUNY, 3 Princeton, 4 UCLA, 5 UCD, 6 Stanford, 7 MIT, 8 Michigan, 9 UCSD, 
10 Virginia, 11 UCB, 12 UCR, 13 CSULB, 14 Harvard, 15 Vanderbilt, 16 CalTech, 17 
Yale, 18 Texas A&M, 19 Duke, 20 Illinois, 21 Florida, 22 CSUF, 23 Washington, 24 Rice, 
25 Mass. Maritime, 26 Washington & Lee, 27 Georgia Tech, 28 Texas, 29 CSUN, 30T 
UCSB, 30T Notre Dame, 32 Penn, 33 Binghamton, 34 Virginia Poly, 35 CUNY Brooklyn, 
36 CSULA, 37 Swarthmore, 38 Bates, 39 Williams, 40 No. Carolina State, 41 California 
Poly Pomona, 42 Connecticut, 43T Maryland, 43T Holy Cross, 45 William & Mary, 46 
Wisconsin, 47 Stony Brook, 48 New Jersey, 49 VMI, 50 Rutgers, 51 CSU Fresno, 52 No. 
Carolina, 53 CUNY John Jay, 54 Colgate, 55 Purdue, 56 CSU Chico, 57 James Madison, 
58 Union College, 59 Michigan State, 60 Pomona, 61 Georgetown, 62 Northwestern, 63 
CSU Monterey Bay, 64T George Mason, 64T Amherst, ... 68 CSU Stanislaus, ..., 70 CSU
San Bernardino, ..., 72 Brown, ..., 74 CSU San Diego, 75 California Poly SLO, 77 U of 
Chicago, 78 Clemson, 79 Boston College, 81 Columbia, 91 Cornell, 93 CSU CI, 95 
Dartmouth, 96 CSU Dominguez Hills, 97 Indiana, 98 Wake Forest, 99 Buffalo, 100 CUNY 
Queens, 101 Claremont McKenna, 102 Florida State, 103 UCSC, 104 CSU San Jose, ..., 
120 Carnegie Mellon, 125 Johns Hopkins, 131 USC, 136 Harvey Mudd, 138 Wash. State, 
144 CSU San Francisco, 150 CSU Sacramento

score: UC = 6/12 + 8/103, CSU = 16/150
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Success =
Aptitude

+
Attitude

vAptitude
q Math/Logic
q Computing/programming
q Problem solving
q Algorithms
q Pattern recognition

vAttitude
q Show up

§ Physically
§ Mentally

q Effort
§ Work hard
§ Submit ALL assignments

q Prepare
§ Exams

Ø Effort!
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vAlgebra
q Functions
q Formulas/ equations

vArrays
q Vectors (1D)
q Matrices (2D)

vNumber systems (radix)
q Radix (base):  Decimal, Binary & Hex
q Powers and logs (e.g., 210 = 1024)

vData types
q Integers vs. Floating-point
q Non-numeric (e.g., characters)
q Logic (Boolean)

vCodes
q ASCII
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vX = X + 1
q à Understand this?

vAlgorithms
vHierarchical models

q Nesting
q Precedence
q Trees (“B-trees”)

vStrings
q Character strings

vArrays
q Vectors (1D) –> x[ ]
q Matrices (2D) -> x[ ] [ ]
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Amazon
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Amazon
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Amazon
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Amazon



COMP122

© Jeff Drobman
2016-2023Pi 4 Books

Amazon
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