D75P 34 – Computer Architecture (Outcome 3).  

Progress Exercise - The Fetch-Decode-Execute Cycle.
Study the attached Assembly code program, RAM contents (partial diagram).  Use a grid to complete the sequence of events, showing the values in each of the registers as lines 0000 to 0004 are executed.  (You do not have to go any further than this.)  

Note that line 0000 asks for input from the user.  You may use any number you like (in hexdecimal format) provided that you show it being entered in the appropriate registers and memory locations.

Program.

0000 IN

# gets input from user & stores it in accumulator

0001 STA 15
# moves accumulator contents to RAM location 15

0002 LOD X [25]
# indirectly loads X from specified location

0003 CPXA

# copies contents of X to the accumulator

0004 ADD 15
# adds contents of 15 to accumulator

0005 OUT FF
# outputs the result to device at FF

0006 HLT

# stop here!

RAM contents.

	0000

10-00
	0001

20-15
	0002

30-[25]
	0003

40–00  
	0004

50-15

	0005

60-FF
	0006

70-00
	0007
	0008
	0009

	000A

7
	000B
	000C
	000D
	000E

	000F 
	0010
	0011
	0012
	0013



	0014
	0015

8
	0016
	0017
	0018



	0019
	001A
	001B
	001C
	001D



	001E


	001F
	0020
	0021
	0022

	0023
	0024
	0025

000A
	0026
	0027


Solution.

	
	PC
	MAR
	MDR
	IR
	Acc
	X

	Fetch
	0000
	0000
	10-00
	10-00
	
	

	Decode
	0001
	
	
	10/00
	
	

	Execute
	
	
	8
	
	8
	

	Finishing
	0001
	0000
	81
	10/00
	8
	

	Fetch
	0001
	0001
	20-15
	20-15
	
	

	Decode
	0002
	
	
	20/15
	
	

	Execute
	
	0015
	8
	
	
	

	Finishing
	0002
	0015
	82
	20/15
	8
	

	Fetch
	0002
	0002
	30 – [25]
	30 –[25]
	
	

	Decode
	0003
	
	
	30/[25]
	
	

	Execute
	
	[25]  

000A
	000A

7
	
	
	7

	Finishing
	0003
	000A
	7
	30/[25]
	8
	7

	Fetch
	0003
	0003
	40-00
	40-00
	
	

	Decode
	0004
	
	
	40/00
	
	

	Execute
	
	
	
	
	7
	

	Finishing
	0004
	0003
	40-00
	40/00
	7
	7

	Fetch
	0004
	0004
	50-15
	50-15
	
	

	Decode
	0005
	
	
	50/15
	
	

	Execute
	
	
	8
	
	7+8 = F
	

	Finishing
	0005
	0004
	8
	50/15
	F
	7

	Fetch
	0005
	0005
	60-FF
	60-FF
	
	

	Decode
	0006
	
	
	60/FF
	
	

	Execute
	
	
	F3
	
	
	

	Finishing
	0006
	0005
	F
	60/FF
	F
	7

	Fetch
	0006
	0006
	70-00
	70-00
	
	

	Decode
	0007
	
	
	70/00
	
	

	Execute
	
	
	
	
	
	

	Finishing
	0007
	0006
	70-00
	70/00
	F
	7


1. I started with the number 8 for my input value, if you chose a different number obviously yours will look different.  But the Accumulator total should end up as your number + 7.  Remember all the values are in hex!

2. This gets sent to RAM location 0015.

3.  This gets sent to RAM location FF, which is actually an Output Device.

