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Assignment Instructions

Answer the following questions. TYPE your answers below each question and submit this as instructed on the class web site.
Q1:  The following program execution representation shows, for each step, CPU and main memory states. Describe precisely, in your own words, what the following machine instruction program accomplishes.  Include in your description the machine code statement executed at each step, and the reasons for any changes in general registers or main memory cells at each step.  Each step represents the completion of a complete cycle (fetch/increment, decode, execute).
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Step 0 (Machine Initial State) answer:
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Step 1 answer:
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Step 2 answer:
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Step 3 answer:


[image: image5]
Step 4 answer:
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Step 5 answer:
Q2:  Below you will find a list of 8 instructions. Assume that memory cell FC contains the bit pattern 0B (hex) and memory cell FD contains the bit pattern 1A (hex).  Hint: Q2 is the inverse of question #1, now you have to come up with the sequence of pictures showing CPU and Memory states for the machine program described below.
Machine Program Description:

0. Initialize the machine

1. Load the contents of memory cell FC into register 0.

2. Load bit pattern 00000001 into register 1.

3. Load the contents of memory cell FD into register 2.

4. Compute the logical NOT the bit pattern in register 0 and place the result in register 3.

5. Add the values in register 1 and register 3 as if they were integers written in two’s complement form and place the result register 4.

6. Add the values in register 2 and register 4 as if they were integers written in two’s complement form and place the result in register 5.

7. Store the bit pattern in register 5 in memory cell with address FE.

8. Stop.

a) Translate each of the 8 steps into 8 machine language instructions:
Answer:
1)

2)

3)

4)

5)

6)

7)

8)

b) Draw the relevant memory locations and CPU registers as described in question 2. Put the initial binary bit patterns in memory locations FC and FD and show the machine instructions in main memory. At each step (CPU cycle), so all changes to memory and registers. Show all values as the hexadecimal representation of the binary bit pattern.

Hint: you should copy the image below and paste it into a paint program in order to edit it, then paste it back into your editor. You should show 9 images representing the initial machine state and the 8 instruction steps.
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c) To what simple arithmetic problem does this list of instructions in question #2 provide an answer to?

Q3:  Input the Assembly Language Example program shown below into the Brookshear Applet machine simulator and step through the program until it reaches the HALT instruction (c000).  Get a screen shot of Brookshear Applet AFTER it has halted using ALT+PrintScrn keys and then paste the screen image into your document.  The Brookshear Applet simulator is available from the “Concept Practice” links on the assignment page. Please note that the Applet does not implement the Machine Instructions “D” and “E” as shown in the earlier examples and discussion, so any code using D or E will not work the same.
[image: image8.png]CS 160 Compiler Applet

The Brookshear Machine is an assembly language compiler that uses a language
specification in Computer Science: An Overview, by Glenn Brookshear.

System Requirements
« Internet Explorer 5.0 or greater
« Internet Explorer 4. (partial compatibility)
« Netscape 4.x (partial compatibilty)

Compatibility Issues

« Internet Explorer on Macintosh
« Netscape Communicator on Macintosh

Download the Compiler

Last edited on 10103102
Comments or concerns? E-mail Rogan Creswick (creswick@cs.orst edu
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Assembly Language Example

2000 | This code calculates the sum of numbers from 1 to 10.
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Comments or concerns? €-mail Rogan Creswick (creswick@cs orst edu)

Last eted on 1003102
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