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1. FACULTY


:  COMPUTER SCIENCE
2. STUDY PROGRAME
:  COMPUTER ENGINEERING
3. COURSE


:  COMPUTER ARCHITECTURE
4. COURSE CODE

:  4 SKS
5. PREREQUISITE

: -

LEVEL
: DIII
6. COURSE STATUS

:  COMPULSARY
7.   DESCRIPTION

:  THIS COURSE IS CONCERN WITH THE STRUCTURE AND BEHAVIOR OF THE VARIOUS  

                                                    FUNCTIONAL  MODULES OF THE COMPUTER; AND HOW THEY INTERACT TO PROVIDE THE 

                                                    PROCESSING NEEDS OF THE USER. IN PARTICULAR THIS COURSE COVERS COMPUTER 

                                                    SYSTEMS RANGING FROM PCS THROUGH MULTIPROCESSORS WITH RESPECT TO 

                                                    HARDWARE DESIGN AND INSTRUCTION SET ARCHITECTURE. THIS INCLUDES UNITS AND 

                                                    RELATED TECHNOLOGIES SUCH AS PRIMARY AND SECONDARY MEMORY, CACHES, CENTRAL 

                                                    PROCESSING UNIT ( CPU ), AND PIPELINES.

8. COMPETENCY

:   TO FAMILIARIZE EACH STUDENT WITH: EVALUATION TECHNIQUES, FUNCTIONAL MODULES 

                                                         AND RELATED TECHNOLOGIES, RELATIONSHIP BETWEEN HARDWARE DESIGN AND 

                                                          INSTRUCTION SET ARCHITECTURE, FUTURE DEVELOPMENTS.
9. IMPLEMENTATION OF LEARNING WEEKLY : 
	No
	Main Topic / Material course
	Sub main Topic
	Literature
	Information

	1
	INTRODUCTION TO COMPUTER ARCHITECTURE
	1. Overview and history

2. The cost factor

	1. William Stalling Computer   Organization and Architecture, Prentice Hall, 5 Th  ed, 2000

2. Soepono Soeparlan, Pengantar Organisasi Sistem Komptuer, Diktat Guandarma, 1995

3. Hamacher, Carl, et all, Computer organization, fifth edition, McGraw Hill, 2002


	

	2
	INTRODUCTION TO COMPUTER ARCHITECTURE
	1. Performance metrics and 

    evaluating computer designs

2. Memory hierarchy
	1. William Stalling Computer   Organization and Architecture, Prentice Hall, 5 Th  ed, 2000

2. Soepono Soeparlan, Pengantar Organisasi Sistem Komptuer, Diktat Guandarma, 1995

3. Hamacher, Carl, et all, Computer organization, fifth edition, McGraw Hill, 2002
	

	3
	SYSTEM BUS
	1. Instruments of computer
2. Computer function

3. Interconection Structure

4. Bus Interconection

5. PCI
	1. William Stalling Computer   Organization and Architecture, Prentice Hall, 5 Th  ed, 2000

2. Soepono Soeparlan, Pengantar Organisasi Sistem Komptuer, Diktat Guandarma, 1995

3. Hamacher, Carl, et all, Computer organization, fifth edition, McGraw Hill, 2002


	ASSIGNMENT I

	4
	INTERNAL MEMORY
	1. Computer memory system
2. semiconductor main memory


	1. William Stalling Computer   Organization and Architecture, Prentice Hall, 5 Th  ed, 2000

2. Soepono Soeparlan, Pengantar Organisasi Sistem Komptuer, Diktat Guandarma, 1995

3. Hamacher, Carl, et all, Computer organization, fifth edition, McGraw Hill, 2002
	 

	5
	INTERNAL MEMORY (CON’T)
	1. Cache Memory
2. DRAM advanced
	1. William Stalling Computer   Organization and Architecture, Prentice Hall, 5 Th  ed, 2000

2. Soepono Soeparlan, Pengantar Organisasi Sistem Komptuer, Diktat Guandarma, 1995

3. Hamacher, Carl, et all, Computer organization, fifth edition, McGraw Hill, 2002


	

	6
	EXTERNAL MEMORY
	1. Magnetic disc
2. RAID

3. Optic memory

4. Magnetic Tape
	1. William Stalling Computer   Organization and Architecture, Prentice Hall, 5 Th  ed, 2000

2. Soepono Soeparlan, Pengantar Organisasi Sistem Komptuer, Diktat Guandarma, 1995

3. Hamacher, Carl, et all, Computer organization, fifth edition, McGraw Hill, 2002


	

	7
	MEMORY SYSTEM DESIGN
	1. Cache memory

2. Basic cache structure and d

    design

3. Fully associative, direct, and 

     set associative mapping  


	1. William Stalling Computer   Organization and Architecture, Prentice Hall, 5 Th  ed, 2000

2. Soepono Soeparlan, Pengantar Organisasi Sistem Komptuer, Diktat Guandarma, 1995

3. Hamacher, Carl, et all, Computer organization, fifth edition, McGraw Hill, 2002


	ASSIGNMENT II

	8
	EXERCISES

	9
	MEMORY SYSTEM DESIGN (CON’T)
	1. Analyzing cache 

    effectiveness

2. Replacement policies

3. Writing to a cache

4. Multiple caches

5. Upgrading a cache
	1. William Stalling Computer   Organization and Architecture, Prentice Hall, 5 Th  ed, 2000

2. Soepono Soeparlan, Pengantar Organisasi Sistem Komptuer, Diktat Guandarma, 1995

3. Hamacher, Carl, et all, Computer organization, fifth edition, McGraw Hill, 2002


	

	10
	MEMORY SYSTEM DESIGN (CON’T)
	1. Main Memory

2. Virtual memory, structure, 

    and design

3. Paging

4. Replacement strategies

5. Secondary memory (optional,   

    as  time permits )
	1. William Stalling Computer   Organization and Architecture, Prentice Hall, 5 Th  ed, 2000

2. Soepono Soeparlan, Pengantar Organisasi Sistem Komptuer, Diktat Guandarma, 1995

3. Hamacher, Carl, et all, Computer organization, fifth edition, McGraw Hill, 2002


	

	11
	QUIZ

	
	

	12

	INPUT / OUTPUT SYSTEM


	1. External Devices

2. Input output modules

3. Input Output Program

4. Interrupts driver I/O


	1. William Stalling Computer   Organization and Architecture, Prentice Hall, 5 Th  ed, 2000

2. Soepono Soeparlan, Pengantar Organisasi Sistem Komptuer, Diktat Guandarma, 1995

3. Hamacher, Carl, et all, Computer organization, fifth edition, McGraw Hill, 2002
	

	13
	INPUT OUTPUT SYSTEM (CON’T)
	1. Direct memory Access (DMA)

2.  I/O pathway 

3. Processor


	1. William Stalling Computer   Organization and Architecture, Prentice Hall, 5 Th  ed, 2000

2. Soepono Soeparlan, Pengantar Organisasi Sistem Komptuer, Diktat Guandarma, 1995

3. Hamacher, Carl, et all, Computer organization, fifth edition, McGraw Hill, 2002


	ASSIGNMENT III

	14
	COMPUTER ARITHMATIC
	1. Arithmetic Logic Unit (ALU)

2. Integer Representation 

3. Integer Arithmetic


	1. William Stalling Computer   Organization and Architecture, Prentice Hall, 5 Th  ed, 2000

2.  Soepono Soeparlan, Pengantar Organisasi Sistem Komptuer, Diktat Guandarma, 1995

3. Hamacher, Carl, et all, Computer organization, fifth edition, McGraw Hill, 2002


	

	15
	COMPUTER ARITHMATIC (CON’T)
	1. Floating Point Representation 

2. Floating Point Arithmetic


	1. William Stalling Computer   Organization and Architecture, Prentice Hall, 5 Th  ed, 2000

2. Soepono Soeparlan, Pengantar Organisasi Sistem Komptuer, Diktat Guandarma, 1995

3. Hamacher, Carl, et all, Computer organization, fifth edition, McGraw Hill, 2002


	

	16
	INSTRUCTION SET
	1. Machine instruction characteristic 
2. Operand Type
3. Operation type

	1. William Stalling Computer  Organization and Architecture, Prentice Hall, 5 Th  ed, 2000

2. Soepono Soeparlan, Pengantar Organisasi Sistem Komptuer, Diktat Guandarma, 1995

3. Hamacher, Carl, et all, Computer organization, fifth edition, McGraw Hill, 2002


	

	17
	INSTRUCTION SET (CON’T)
	1. Addressing 

2. Instruction Format 


	1. William Stalling Computer  Organization and Architecture, Prentice Hall, 5 Th  ed, 2000

2. Soepono Soeparlan, Pengantar Organisasi Sistem Komptuer, Diktat Guandarma, 1995

3. Hamacher, Carl, et all, Computer organization, fifth edition, McGraw Hill, 2002


	ASSIGNMENT IV

	18
	PROCESSOR STRUCTURE AND FUNCTION 
	1.  Processor Operation

2.  Register Operation

3.  Instruction Cycle
	1. William Stalling Computer  Organization and Architecture, Prentice Hall, 5 Th  ed, 2000
2.Soepono Soeparlan, Pengantar Organisasi Sistem Komptuer, Diktat Guandarma, 1995

3. Hamacher, Carl, et all, Computer organization, fifth edition, McGraw Hill, 2002


	

	19
	EXERCISES

	20
	PROCESSOR   STRUCTURE AND FUNCTION  (CON’T)
	1. Instruction Pipelining

2. Pentium Processor
	1. William Stalling Computer   Organization and Architecture, Prentice Hall, 5 Th  ed, 2000
2. Soepono Soeparlan, Pengantar Organisasi Sistem Komptuer, Diktat Guandarma, 1995

3. Hamacher, Carl, et all, Computer organization, fifth edition, McGraw Hill, ;’[2002


	

	21
	MID TERM

	22
	PIPELINING
	1. General considerations

2. Comparison of pipelined and 

    nonpipelined computers

3. Instruction and arithmetic 
     pipelines, examples
	1. William Stalling Computer   Organization and Architecture, Prentice Hall, 5 Th  ed, 2000
2. Soepono Soeparlan, Pengantar Organisasi Sistem Komptuer, Diktat Guandarma, 1995

3. Hamacher, Carl, et all, Computer organization, fifth edition, McGraw Hill, 2002


	

	23
	PIPELINING (CON’T)
	1. Structural hazards and data 

     Dependencies

2. Branch delay and multicycle  

    instructions
	1. William Stalling Computer   Organization and Architecture, Prentice Hall, 5 Th  ed, 2000
2. Soepono Soeparlan, Pengantar Organisasi Sistem Komptuer, Diktat Guandarma, 1995

3. Hamacher, Carl, et all, Computer organization, fifth edition, McGraw Hill, 2002


	

	24
	REDUCED INSTRUCTION SET COMPUTERS (RISC)
	1. Reduced Instruction set architecture

2. Pipelining RISC

3. RISC dan CISC Different


	1. William Stalling Computer   Organization and Architecture, Prentice Hall, 5 Th  ed, 2000
2. Soepono Soeparlan, Pengantar Organisasi Sistem Komptuer, Diktat Guandarma, 1995

3. Hamacher, Carl, et all, Computer organization, fifth edition, McGraw Hill, 2002


	

	25
	SUPERSCALAR COMPUTER
	1. Superscalar computers 
( optional, as time permits )

2. Processor Superscalar
	1. William Stalling Computer   Organization and Architecture, Prentice Hall, 5 Th  ed, 2000
2. Soepono Soeparlan, Pengantar Organisasi Sistem Komptuer, Diktat Guandarma, 1995

3. Hamacher, Carl, et all, Computer organization, fifth edition, McGraw Hill, 2002


	

	26
	CONTROL UNIT OPERATION
	1. Micro  Operation

2. Processor Control

3. Microprogrammed Control 
	1. William Stalling Computer   Organization and Architecture, Prentice Hall, 5 Th  ed, 2000
2. Soepono Soeparlan, Pengantar Organisasi Sistem Komptuer, Diktat Guandarma, 1995

3. Hamacher, Carl, et all, Computer organization, fifth edition, McGraw Hill, 2002


	

	27
	PARALEL OPERATION
	1. Multiprocessing

2. Cache Coherance dan  MESI Protocol 

3. Vector Computation

4. Paralel Processor 


	1. William Stalling Computer   Organization and Architecture, Prentice Hall, 5 Th  ed, 2000
2. Soepono Soeparlan, Pengantar Organisasi Sistem Komptuer, Diktat Guandarma, 1995

3. Hamacher, Carl, et all, Computer organization, fifth edition, McGraw Hill, 2002


	

	28
	MULTIPROCESSORS AND MULTIPLE COMPUTERS
	1. SISD, SIMD, and MIMD 

    architectures

2. Centralized and distributed 
    shared  memory- 
     architectures

3. Cache Coherence
	1. William Stalling Computer   Organization and Architecture, Prentice Hall, 5 Th  ed, 2000
2. Soepono Soeparlan, Pengantar Organisasi Sistem Komptuer, Diktat Guandarma, 1995

3. Hamacher, Carl, et all, Computer organization, fifth edition, McGraw Hill, 2002


	

	29
	EXERCISES

	30
	FINAL EXAMS


9.  EVALUATIONI : DEBRIEFING, EXERCISES,TASK ,QUIZ , MID TERM , FINAL EXAMS
10.  LITERATURE  : 
1. William Stalling Computer Organization and Architecture, Prentice Hall, 5 Th  ed, 2000

2. Soepono Soeparlan, Pengantar Organisasi Sistem Komptuer, Diktat Guandarma, 1995

3. Hamacher, Carl, et all, Computer organization, fifth edition, McGraw Hill, 2002







