ITK 254


CPU and Memory

Consider the following program.

MNEUMONIC



	Memory Location
	Value

	00
	500

	01
	290

	02
	391

	03
	292

	04
	193

	05
	490

	06
	294

	07
	700

	91
	050

	93
	040


00 IN;




01 STA 90;

02 ADD 91;

03 STA 92;

04 LDA 93;

05 SUB 90;

06 STA 94;

07 HLT;

91 DAT 50;

93 DAT 40;
Homework

	Memory Location
	Value

	00
	

	01
	

	02
	

	03
	

	04
	

	05
	

	06
	

	07
	

	08
	


00 IN;

01 STA 99;

02 IN;

03 STA 98;

04 LDA 99;

05 SUB 98;

06 STA 97;

07 OUT;

08 HLT;

Write the fetch/execute cycle for all instruction. Indicate the instruction. Indicate any change in registers. Assume the program has been load and reset. The input value is 10. 
	Instruction
	Cycle
	PC
	MAR
	MDR
	IR
	A
	IOR

	IN
	PC ( MAR
	
	00
	500
	
	
	10

	
	MDR (IR
	
	
	
	500
	
	

	
	IOR( A
	
	
	
	
	10
	

	
	PC + 1 ( PC
	01
	
	
	
	
	

	STORE 90
	PC ( MAR
	
	01
	290
	
	
	

	
	MDR ( IR
	
	
	
	290
	
	

	
	IR(ad) ( MAR
	
	90
	???
	
	
	

	
	A ( MDR
	
	
	10
	
	
	

	
	PC + 1( PC 
	02
	
	
	
	
	

	ADD 91
	PC ( MAR
	
	02
	391
	
	
	

	
	MDR ( IR
	
	
	
	391
	
	

	
	IR(ad) ( MAR
	
	91
	50
	
	
	

	
	A + MDR ( A
	
	
	
	
	60
	

	
	PC + 1 ( PC
	03
	
	
	
	
	

	STA 92
	PC ( MAR
	
	03
	292
	
	
	

	
	MDR ( IR
	
	
	
	292
	
	

	
	IR(ad) ( MAR
	
	92
	??
	
	
	

	
	A ( MDR
	
	
	60
	
	
	

	
	PC + 1 ( PC
	04
	
	
	
	
	

	LDA 93
	PC ( MAR
	
	04
	193
	
	
	

	
	MDR ( IR
	
	
	
	193
	
	

	
	IR(ad) ( MAR
	
	93
	40
	
	
	

	
	MDR ( A
	
	
	
	
	40
	

	
	PC + 1 ( PC
	05
	
	
	
	
	

	SUB 90
	PC ( MAR
	
	05
	490
	
	
	

	
	MDR ( IR
	
	
	
	490
	
	

	
	IR(ad) ( MAR
	
	90
	10
	
	
	

	
	A – MDR( A 
	
	
	
	
	30
	

	
	PC + 1 ( PC
	06
	
	
	
	
	

	STA 94
	PC ( MAR
	
	06
	294
	
	
	

	
	MDR ( IR
	
	
	
	294
	
	

	
	IR(ad) ( MAR
	
	94
	??
	
	
	

	
	A ( MDR
	
	
	30
	
	
	

	
	PC + 1 ( PC
	07
	
	
	
	
	

	HLT
	PC ( MAR
	
	07
	700
	
	
	

	
	MDR ( IR
	
	
	
	700
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


HOMEWORK Write the fetch/execute cycle for all instruction. Indicate the instruction. Indicate any change in registers. Assume the program has been load and reset. The input values are 50 and 30.
	Instruction
	Cycle
	PC
	MAR
	MDR
	IR
	A
	IOR

	IN
	PC ( MAR
	
	00
	500
	
	
	50

	
	MDR (IR
	
	
	
	500
	
	

	
	IOR( A
	
	
	
	
	50
	

	
	PC + 1 ( PC
	01
	
	
	
	
	30

	STA 99
	PC ( MAR
	
	01
	299
	
	
	

	
	MDR ( IR
	
	
	
	299
	
	

	
	IR(ad) ( MAR
	
	99
	??
	
	
	

	
	A ( MDR
	
	
	50
	
	
	

	
	PC + 1 ( PC
	02
	
	
	
	
	

	IN
	PC ( MAR
	
	02
	500
	
	
	

	
	MDR (IR
	
	
	
	500
	
	

	
	IOR( A
	
	
	
	
	30
	

	
	PC + 1 ( PC
	03
	
	
	
	
	

	STA 98
	PC ( MAR
	
	03
	298
	
	
	

	
	MDR ( IR
	
	
	
	298
	
	

	
	IR(ad) ( MAR
	
	98
	??
	
	
	

	
	A ( MDR
	
	
	30
	
	
	

	
	PC + 1 ( PC
	04
	
	
	
	
	

	LDA 99
	PC ( MAR
	
	04
	199
	
	
	

	
	MDR ( IR
	
	
	
	199
	
	

	
	IR(ad) ( MAR
	
	99
	50
	
	
	

	
	MDR ( A
	
	
	
	
	50
	

	
	PC + 1 ( PC
	05
	
	
	
	
	

	SUB 98
	PC ( MAR
	
	05
	498
	
	
	

	
	MDR ( IR
	
	
	
	498
	
	

	
	IR(ad) ( MAR
	
	98
	30
	
	
	

	
	A – MDR ( A
	
	
	
	
	20
	

	
	PC + 1 ( PC
	06
	
	
	
	
	

	STA 97
	PC ( MAR
	
	06
	297
	
	
	

	
	MDR ( IR
	
	
	
	297
	
	

	
	IR(ad) ( MAR
	
	97
	??
	
	
	

	
	A ( MDR
	
	
	20
	
	
	

	
	PC + 1 ( PC
	07
	
	
	
	
	

	OUT
	PC ( MAR
	
	07
	600
	
	
	

	
	MDR (IR
	
	
	
	600
	
	

	
	A ( IOR
	
	
	
	
	
	20

	
	PC + 1 ( PC
	08
	
	
	
	
	

	HLT
	PC ( MAR
	
	08
	700
	
	
	

	
	MDR ( IR
	
	
	
	700
	
	


