1. Write a program to compute n factorial (n!, ex. 4! = 24, 5! = 120) on a accumulator-based CPU.

	Type
	Instruction
	HDL format
	Assembly
Language
format
	comment

	Data transfer
	Load
	AC := M(X)
	LD X
	Load X from M into AC

	1. 
	Store
	M(X) := AC
	ST X
	Store contents of AC in M as X

	2. 
	Move register
	DR := AC
	MOV DR, AC
	Copy contents of AC to DR

	3. 
	Move register
	AC := DR
	MOV AC, DR
	Copy contents of DR to AC

	Data processing
	Add
	AC := AC + DR
	ADD
	Add DR to AC

	4. 
	Subtract
	AC := AC – DR
	SUB
	Subtract DR from AC

	5. 
	Multiply
	AC := AC * DR
	MUL
	Multiply DR to AC

	6. 
	And
	AC := AC and DR
	AND
	And bitwise DR to AC

	7. 
	Not
	AC := not AC
	NOT
	Complement contents of AC

	Program control
	Branch
	PC := M(adr)
	BRA adr
	Jump to instruction with address adr

	8. 
	Branch zero
	If AC = 0 then PC := M(adr)
	BZ adr
	Jump to instruction adr if AC = 0


2. Please explain what’s pipeline briefly, and what will happen when encounter a branch instruction?

3. Please show how even-parity code works, and show why it can detect error only when odd number errors occur?
4. Please explain briefly what’re immediate, direct, and indirect addressing?
5. Please show the procedure from now to the end of execution of RETURN, including the status of IR, AR, PC, SP.

	

	CALL

	4000

	Main
Program

	

	Subroutine SUB1

	RETURN

	

	2000

	Stack

	3000

	4000

	5000

	IR
	xxx

	AR
	xxx

	PC
	3000

	SP
	5000


