Computer Architecture (CSA/ECE 278)
List of topics for Final Exam

1. Boolean algebra  (10%)
a. Operators

i. AND

ii. OR

iii. NOT

iv. XOR

b. Boolean Equations

i. Truth tables

c. Converting English statements to suitable Boolean equations.

2. Logic Circuits (15%)
a. Logic gates (Definition and representation)

i. AND gate

ii. NAND gate

iii. OR gate

iv. NOR gate

v. NOT gate

vi. XOR gate

b. Logic Circuits
i. English to logic circuit conversion
ii. Special logic circuits
· Multiplexer

· De-Multiplexer

· Flip-Flops

a. Registers

· Ripple carry adder

· Subtraction circuit

· 1-bit ALU

a. n-bit ALU
iii. Sequential versus combinatorial logic circuits
c. Delay/performance estimation of logic circuits
3. Number representation  (15%)
a. Integer representations
i. Unsigned number representation
· Decimal  ↔ Binary conversions
ii. One’s complement number representation
· Decimal  ↔ 1’s complement conversions
iii. Two’s complement number representation
· Decimal  ↔ 2’s complement conversions
iv. Octal representation
· Decimal  ↔ Octal conversions
v. Hexadecimal representation
· Decimal  ↔ Hexadecimal conversions
vi. Other conversions
· Decimal  ↔  Binary  ↔  Octal  ↔  Hexadecimal  ↔  2’s complement
b. Floating point number representations
i. IEEE 754 representation
· Single precision
ii. Conversions
· Real Numbers ↔ Single precision
· Single precision ↔ Hexadecimal
c. Binary arithmetic
i. Additional
d. Bit-wise logical operations
i. Bit-wise AND
ii. Bit-wise OR
iii. Bit-wise XOR
iv. NOT
4. Fundamentals of Microprocessor design (5%)
a. Registers
b. ALU
i. CISC
· Microprogramming
ii. RISC
5. Pipelining (15 %)
a. Concept of pipelining
i. CPI
b. Hazards
i. Structural hazards
ii. Data hazards
· Forwarding
iii. Control hazards
· Branch prediction strategies
c. Advanced pipelining concepts
i. Dynamic multiple issue or Superscalar Definition
d. CPI and quantitative performance comparison
6. Intel x86 Topics  & Assembly programming (40%)
a. Registers (5%)
i. Relationship between integer (eax), word (ax), and byte (al) registers.
b. Memory addressing modes (10%)
i. Register direct
ii. Immediate mode
iii. Register indirect
iv. Base register indirect addressing
v. Scaled register indirect addressing
c. Assembly Programming (25%)
i. Integer arithmetic instructions
· ADD, SUB, MUL, DIV, INC, DEC, AND, OR, NOT, XOR, NOP
ii. Logic operations
· CMP, JMP, Jcc family of instructions.
iii. Stack operations
· PUSH & POP
· Converting PUSH & POP to MOV & ADD instructions
iv. Memory access modes
· MOV
v. Converting English to Assembly
vi. Converting Java to Assembly
vii. Sub programs
· CALL & RET
· INT & IRET
viii. Calling conventions
