

FALL 2011

SYLLABUS

CODE: COMP 135

TITLE: COMPUTER ARCHITECTURE USING ASSEMBLY LANGUAGE
DIVISION:     Business and Computer Science
DEPARTMENT: Computer Science
COURSE DESCRIPTION:   Students will acquire the fundamentals of computer architecture from a programmer's perspective by learning assembly language, the interface between hardware and software. Designed for students with previous high-level programming language experience, this course enables the students to write code that provides a good, intuitive model of the computing environment. Concepts covered will be data representation, memory organization, the instruction cycle, addressing modes, exception handling and interrupts. Programs will be developed using the popular INTEL based architecture.

PREREQUISITES:  COMP 126 or COMP 132
COREQUISITES: 
CREDITS:
3
LECTURE CREDITS:   3
LAB CREDITS: 
LAB HOURS:
REQUIRED MATERIALS:

Text:
ASSEMBLY LANGUAGE FOR INTEL-BASED COMPUTERS




KIP R. IRVINE





SIXTH EDITION





PRENTICE HALL



ISBN:
0-13-602212-X
[Optionally, you may use the fourth or fifth edition of the above text.  See the instructor for appropriate mappings of readings and homework assignments to these editions.]


Storage: A portable secondary storage media (i.e., USB flash drive)

ADDITIONAL TIME REQUIREMENTS: The student should expect to spend at least 2 hours of time outside class for each hour in class.  The Computer Science Main Lab is open Mon.-Sat.  Hours are posted on the outside door and on the Computer Science Website.

INTENDED COURSE LEARNING OUTCOMES:  The student will use the Intel based 32 bit Architecture (IA-32) to manage memory, using real mode and protected mode to solve problems encountered in real situations. This is not a simulated or emulated environment. In addition, basic Boolean logic will be presented and incorporated in the programming schematic to solve the required assignments.  (Core Competencies: Critical Thinking, Technological Literacy)

Lecture Outline:


This course is comprised of 9 units:



UNIT:



TITLE



   1


Basic Machine Concepts/Data Representation



   2


Processor Architecture 



   3


Basic Elements of Assembly Language



   4


Addressing, Arithmetic and Data Transfer



   5


External Procedures

6 Conditional Processing and Loop

7 Integer Arithmetic

8 Strings and Arrays

9 32 Bit Windows Programming

Each unit is comprised of objectives, specifically:

· Unit Objective:  Indicates the topics that are to be mastered after successfully completing unit.

· Learning Objective: Indicates the details of each unit.

· Recommended Learning Experience:  Indicates by what means the unit will be completed. These include Class meetings, Text Assignments, Lab/Programming Assignments.

· Method of Evaluation:  Indicates how mastery will be evaluated.

· Estimated Time to Achieve:  Indicates the approximate time needed to complete unit objective.

INDEPENDENT STUDY:  Independent study, under certain circumstances maybe an option in the learning process. However, prior to embarking on this route, the student must consult and have the instructor’s approval (see page 4).
ATTENDANCE:  Attendance is required. Lack of attendance will result in notification to the college and subsequent removal from class roster.

 GRADING STANDARD: 
To be considered acceptable, a lab must be free of all syntax and logic errors and must meet all of the requirements outlined by the problem statement. Labs must also meet documentation and style requirements as outlined by the instructor. In addition, there will be 3 examinations. The final grade requirements for the course will be:



Grade


Requirements


   A


Successfully complete Labs 1 to 12 and





Receive test average of 94 thru 100 on all tests


   A-


Successfully complete Labs 1 to 12 and





Receive test average of 90 thru 93 on all tests



   B+


Successfully complete Labs 1 to 11 and





Receive test average of 87 thru 89 on all tests
   

  B


Successfully complete Labs 1 to 10 and





Receive test average of 84 thru 86 on all tests


   B-


Successfully complete Labs 1 to 10 and





Receive test average of 80 thru 83 on all tests
 

 C+


Successfully complete Labs 1 to 9 and





Receive test average of 75 thru 79 on all tests



  C


Successfully complete Labs 1 to 9 and





Receive test average of 70 thru 74 on all tests



  D


Successfully complete Labs 1 to 9  






Receive test average of 60 thru 69 on all tests

If a grade of D is received and you are a Computer Science Major, it is highly recommended that the course be retaken.



  F


Non-completion of Labs 1 to 9, or 





Test average below 60.
DEPARTMENT POLICIES:

Testing:  Students will be allowed to take each test only one time. There are no retests.  If a student has a valid excused absence on the day of the test, the test may be taken in the Testing Center with the permission of the instructor. The exam must be taken within 10 days and will be graded for full credit. Saturdays and Sundays count as days when calculating the 10 day limit. If not taken within the 10 days, a grade of zero will be assigned to the test. A valid Brookdale ID is required to take the test at the testing center. Only one in class test may be missed. Any other test taken in the testing center will receive a maximum grade of 70.

Resubmitted assignments: In the case that an assignment needs to be corrected, the assignment must be corrected and resubmitted for grading no later than 2 weeks from the original due date.

Late assignments: Labs are to be submitted on a timely basis. The instructor will assign due dates. No more than 25 percent of the total labs may be submitted during the last two weeks of the semester. 

Attendance:  Attendance is required every week.  More than three unexcused absences will result in a failing grade.

Addendums: Individual Instructors may add additional requirements to this syllabus in written form (such as assignment due dates, cover sheets, class behavior, etc.).

Independent study: This option is available for students who think they may satisfy the course requirements without the benefit of the classroom experience. All course requirements apply with the exception of attendance. The student may begin a course of independent study after attending class for the first 4 meetings and signing an Independent Study Contract with the instructor. Granting independent study is at the complete discretion of the instructor, and may also be revoked at anytime by the instructor.
ACADEMIC VIOLATION:  The instructor of the course has the authority to give a course grade of F if the student submits the work of another person in a manner that represents the work as one’s own, or knowingly permits one’s work to be submitted by another person without the instructor’s authorization. All computer work must be on your own portable storage device.


COLLEGE POLICIES: 

For information regarding: 

· Brookdale’s Academic Integrity Code

· Student Conduct Code

· Student Grade Appeal Process

Please refer to the Student Handbook and BCC Catalog

Notification for students with disabilities:

Brookdale Community College offers reasonable accommodations and/or services to persons with disabilities.  Students with disabilities who wish to self-identify, must contact the Disabilities Services Office at 732-224-2730 or 732-842-4211 (TTY), provide appropriate documentation of the disability, and request specific accommodations or services.  If a student qualifies, reasonable accommodations and/or services, which are appropriate for the college level and are recommended in the documentation, can be approved.
UNIT  1 

Name of Unit:  Computer Languages/Data Representation
Unit Objective:  To learn the hierarchy of computing languages and how data is represented both internally and externally.
Method of Evaluation:  Completion of LAB-1 and Test 1.
Estimated Time to Achieve:  2 Weeks

Learning Objectives:  
The student will:

1.  Understand the differences between High Level, Mid Level and Machine Languages.

2.  Understand the hierarchy of  Computing Language
3.  Describe Assembly Language applications
4.  Learn various ways to represent data including ASCII and EBCDIC
5.  Learn how to represent Binary and Hexadecimal values
6.  Learn how to do Binary and Hexadecimal arithmetic
7.  Learn how signed numbers are represented
Recommended Learning Experiences:  

1.  Read in Irvine Pages 1 thru 28
2.  Read in Irvine Appendix A, Pages 598-602
Homework:

Week 1:
LAB-1a: Pages 6-7, Questions 1-12
Week 2:
LAB-1b: Pages 19-22, Questions 1-29
Number Conversion Homework Handout

UNIT    2

Name of Unit:  Processor Architecture
Unit Objective:  To understand the design and concepts of the Intel IA –32 Processor from a programming perspective
Method of Evaluation: Completion of LAB-2 and Test 1
Estimated Time to Achieve:  1 Week
Learning Objectives:
The student will:

1.  Learn the basic design for the Intel 32 bit computer
2.  Understand the different Modes of operation
3.  Learn how memory is managed in the different modes
4.  Learn the hardware components of the IA-32 machine
5.  Understand the Input-Output features
Recommended Learning Experiences:

Read in Irvine Chapter 2, Pages 29-57
Homework

LAB-2: Section reviews on pages 35-36, 42-43, 47, 52, and 55
UNIT    3

Name of Unit:  Basic Elements of Assembly Language
Unit Objective:  To understand the Basic Structure of a MASM program, enabling a user to assemble, link and execute a MASM designed program
Method of Evaluation: Completion of LAB-3 and Test 1
Estimated Time to Achieve:  2 Weeks
Learning Objectives:
The student will:

1. Learn the correct structure of a MASM source file

2. Be able to distinguish between Constants and Expressions

3. Define memory using correct Naming conventions
4. Enter the HELLO.ASM program (back page)
5. Assemble, Link and execute HELLO
Recommended Learning Experiences:
Read in Irvine Chapter 3, Pages 58-93
Homework:

Week 1:
LAB 3a: Page 92, Exercise 1
Week 2:
LAB 3b: Page 93, Exercise 2

UNIT    4

Name of Unit: Addressing, Arithmetic and Data Transfer
Unit Objective:  The student will be able to define and allocate memory locations, store data and move it to another location
Method of Evaluation: Completion of LAB- 4 and Test 2
Estimated Time to Achieve:  2 Weeks
Learning Objectives:
The student will:

1. Learn the data transfer instructions such as MOV and XCHG
2. Learn the Arithmetic instructions
3. Learn the Data Directives
4. Be introduced to Indirect Addressing
Recommended Learning Experiences:
Read in Irvine Chapter 4, Pages 94-129
Homework:

LAB- 4: Fibonacci Program -
Write a program that will display the first 24 values in the Fibonacci series.
UNIT   5 

Name of Unit: External Procedures
Unit Objective:  The student will be able to incorporate external procedures into a MASM program to expand the versatility.
Method of Evaluation: Completion of LAB- 5 and Test 2
Estimated Time to Achieve:  1 Week
Learning Objectives:
The student will:

1. Learn the PUSH and POP commands
2. Use IRVINE.LIB to access the external library
3. Use the PROC and CALL instructions
Recommended Learning Experiences:
Read in Irvine Chapter 5, Pages 132-179
Homework:

LAB- 5: Page 179, Exercise 9, with changes below:
a) Input 10 numbers, 1 at a time

b) Display the numbers

c) Display the sum of the numbers

d) Display the difference between each number and the sum 

UNIT    6

Name of Unit:  Conditional Processing and Loops
Unit Objective: The student will be able to utilize the conditional loop structures to effectively for program optimization
Method of Evaluation: Completion of LAB-6 and Test 2
Estimated Time to Achieve:  2 Weeks
Learning Objectives:
The student will:

1. Learn the Conditional jumps
2. Learn the LOOPZ and LOOPNZ instructions
3. Learn how While and Until loops are created
Recommended Learning Experiences:
Read in Irvine Chapter 6, Pages 180-225
Homework:

LAB- 6: Page 226, Exercises 3 and 4 as 1 program

UNIT    7

Name of Unit:  Integer Arithmetic
Unit Objective: The student will use the integer arithmetic instructions to shift and manipulate bits
Method of Evaluation: Completion of LAB-7, LAB-10, and Test 3
Estimated Time to Achieve:  1 Week
Learning Objectives:
The student will:

1. Learn how to use the Boolean SHIFT instruction
2. Learn to use the ROL/ROR instructions
3. Learn to use the MUL and DIV instructions

Recommended Learning Experiences
Read in Irvine Chapter 7, Pages 227 thru 256

Homework:

LAB-7: Page 268, Exercise 5

LAB-10: Page 268, Exercise 7

UNIT    8

Name of Unit:  Strings and Arrays
Unit Objective:  To understand how MASM defines and uses Strings and numeric arrays
Method of Evaluation: Completion of LAB-8, LAB-11, and Test 3
Estimated Time to Achieve:  1 Week
Learning Objectives:
The student will:

1. Learn the correct use of the MOVSB, MOVSW, MOVSD
2. Learn the String compare instructions
3. Learn how o use a multi dimension array
4. Learn how to use a Sort and Search routine
Recommended Learning Experiences:

Read in Irvine Chapter 9, Pages 333-361
Homework:

1. LAB-8: Page 363, Exercise 6

2. LAB-11: Page 362, Exercise 5

UNIT    9

Name of Unit:   32 Bit Windows Programming
Unit Objective:  To be able to use Assembly to develop a WIN32 Console Program
Method of Evaluation: Completion of LAB- 9, LAB-12, and Test 3
Estimated Time to Achieve:  2 Weeks
Learning Objectives:
The student will:

Learn how to access the WIN32 environment including
· Console Functions
· Creating a Graphical Window
· IA-32 Memory Management
Recommended Learning Experiences:
Read in Irvine Chapter 11, Pages 419-481
Homework:

1. LAB-9, Page 481, Exercise 6

2. LAB-12, Page 481, Exercise 4 or Exercise 7
 COMP-135 NUMBERS

CONVERT DECIMAL TO BINARY

542



137


91

CONVERT DECIMAL TO HEX

542



137


91

CONVERT HEX TO BINARY

A30



1DF


6A3

CONVERT HEX TO DECIMAL

A30



1DF


6A3

CONVERT BINARY TO HEX

10101011


1110111

1011101

CONVERT BINARY TO DECIMAL




10101011


1110111

1011101

ADD IN BINARY

1101101


1010


110111


1101111


1110


101010


------------


0111


----------






1100






0011






-------

SUBTRACT IN BINARY


11101101


1111010


1100110

        -10111111

        -1110001

         -1000111

       ---------------                  -------------                      -------------

ADD IN HEX


ABCD123


FF55EE22


A21


FADE456


345CDEA9


123

         -------------


--------------


B12










098










------

SUBTRACT IN HEX


FADE34


89ACDE

FAEE343

        -EFFFFF

        -0FEDA4
        -6EAE32C

        ------------                     -------------            --------------





HELLO.ASM

Title Hello There Buddy                            (hello.asm)

; This will display “Hello your name”

.model small

.stack 100h

.data

myname db “Hello I am XXXXXXX”,0dh, 0ah,’$’

.code

main proc


mov ax,@data


mov ds,ax


mov ah,9


mov dx,offset myname


int   21h


mov ax,4C00h


int  21h

main endp

end main

ASSIGNMENTS FOR COMP-135

ALL PROGRAMS NEED A COVER PAGE AND BOTH SOURCE AND OUTPUT PRINTED !!

LAB-1
a.   Week 1:  Irvine Pages 6-7, Questions 1-12
b. Week 2:  Irvine Pages 19-22, Questions 1-29, plus Number Conversion Handout
LAB-2
Section Reviews on Irvine Pages 35-36, 42-43, 47, 52, and 55
LAB-3
a.   Week 1: Irvine Page 92, Exercise 1

b. Week 2: Irvine Page 93, Exercise 2

LAB-4
Fibonacci Number Series Program

· Write a program that will display the first 24 values in the Fibonacci series
LAB-5
 
Irvine Page 179, Exercise 9; with changes:
· Input 10 numbers, 1 at a time

· Display the numbers

· Display the sum of the numbers

· Display the difference between each number and the sum
LAB-6
Irvine Page 226, Exercises 3 and 4 as 1 program

LAB-7
Irvine Page 268, Exercise 5

LAB-8
Irvine Page 363, Exercise 6

LAB-9
Irvine Page 481, Exercise 6

LAB-10
Irvine Page 268, Exercise 7

LAB-11
Irvine Page 362, Exercise 5

LAB-12
Irvine Page 481, Exercise 4 or Exercise 7

PROJECTED SCHEDULE
	Date
	Unit
	Homework Due

	9/9
	No class – administrative info by e-mail
	

	9/16
	Unit 1a
	

	9/23
	Unit 1b
	LAB-1a

	9/30
	Unit 2
	LAB-1b

	10/7
	Unit 3a
	LAB-2

	10/14
	Unit 3b
	LAB-3a

	10/21
	Test 1, Unit 4
	LAB-3b

	10/28
	Unit 5
	LAB-4

	11/4
	Unit 6a
	LAB-5

	11/11
	Unit 6b
	

	11/18
	Test 2
	LAB-6

	11/25
	Thanksgiving Recess – no class
	

	12/2
	Unit 7
	

	12/9
	Unit 8
	LAB-7, LAB-10

	12/16
	Unit 9
	LAB-8, LAB-11

	Tuesday, 12/21
	Test 3
	LAB-9, LAB-12


7
19

