CET 302

Exam Study Guide

Fall 2004

The exam will be in two parts: 

1. Written Exam

2. ASM Programming

NOTE:
You will have 1 hour and 15 minutes to complete each part. Unlike tests during the semester, NO EXTRA TIME will be given. Tests will be collected right at the end of the time.

You will be allowed your ASM Code Sheet and a Calculator for both parts of the exam. Internet access for the code part is PROHIBITED! You can however use old code and the help provided by the EMU8086 program. You will NOT be given data sheets for the exam – you are expected to know simple logic gates (AND, OR, NOT, etc) as well as all IC’s used in LAB 7 and 8.

Part 1 - Written Exam

Chp 2 + Software Architecture Lecture Notes

1. Be able to convert to / from hex, binary, decimal

2. Microarchitecture of the 8088/8086 processor (fig 2-1 b) – know what each part does. (See lecture #2 notes)

3. Software model (know all the registers and the flags) (Fig 2-2 + Lecture #2 notes)

4. Know what the instruction pointer is and why it is important.

5. Know the status register / flags (sec 2.10)

6. Know the difference between physical and logical addresses. Know how to generate a 20 bit physical address using segment / offset. Also be able to generate multiple segment:offset combinations (logical address) that go to the same physical address and vise-versa. For example:

Given the physical address 456A4h give 3 different segment:offset combinations that will access this physical address

	Segment
	456A
	0
	4560
	0
	4500
	0
	4569
	0

	Offset
	  000
	4
	  00A
	4
	  06A
	4
	  001
	4

	physical
	456A
	4
	456A
	4
	456A
	4
	456A
	4


Chp 3-6 and ASM Lecture Notes

7. Code tracing (similar to Test #1 Q8 and lab 2)

8. Determine what flags are affected by an instruction (code sheet).

9. Be able to determine the flag settings after instructions are executed. For Example:

Given the following code, what will the status of the Z flag be after execution of the AND instruction:

Mov al,45H

Mov bl,01H

AND al,bl

Answer: the Z flag (zero flag) will be 0 because the answer is a non zero answer (in this case the answer stored in AL is 01h)

10. Be able to ascertain what address is being accessed using various addressing modes and given code snippets. (see addressing mode code sample) For example:

Given the following code, what address will be read from to load AL


Mov bx,2456h


Mov si,0004h


Mov al,[bx+si]

Answer: address 245Ah (2456h+4h)
11. Hand compiling WILL NOT BE ON THE EXAM!

12. Be able to describe what a code snippet does. For example:

What does the following code do:

Mov al, VAL1

Mov BL, VAL2

ADD al,bl

MOV VAL3,al

Ans: this code performs the following mathematical statement VAL3=VAL1+VAL2. AL and VAL3 contain the answer when the code segment is completed. BL is destroyed. 

13. Same as above, but including a simple loop. For example:

What does the following code do:


Mov bl,00

Mov al,09h

Fred:   add bl,al


Dec al


Jnz fred

This loop will add 9+8+7+6+5+4+3+2+1 and exit when al=0. BL will contain a 45dec.
14. Be able to debug code snippets. For example:

What is wrong with the following code:

Mov bl,1415h

Mov ax,bl

Add ax,bl

Answer: mixing of 8bit and 16 bit registers. BL should be BX for the program to function correctly.  

15. Know the difference between a main line program and a sub routine. 

16. Know how to comment code.

17. Know what needs to be in a header for a main line program and sub routine.

18. Make sure you review MUL and DIV instructions and understand what registers are affected.

Chapter 8 (labs 5-8)

19. Know how to connect a switch to TTL logic and be able to describe how the output gets a LOGIC 1 and a LOGIC 0.

20. Know why capacitors are used in TTL circuits (hint – Totem Pole Output Stage)

21. Be able to calculate the size of a memory IC. (test 3 + 3b Q1)

22. Know the definitions of all the pins on the 8088 processor (MIN mode only) – see 8088 data sheet. This does not mean regurgitate the data sheet definition, but to show the grader that you understand what that pin does. 

23. Be able to figure out the addressing scheme of a circuit provided. For example:

Given the following circuit: give the possible range of addresses that will produce an active low output on pin 19. 
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Answer: Given the address lines that are used are A4..A11, and A4 and A5 are compared to Q0 and Q1 which are pulled up to a Logic 1. A10 and A11 are compared to Q6 and Q7 which are pulled down to a Logic 0. This gives us:

	A11
	A10
	A9
	A8
	A7
	A6
	A5
	A4
	A3
	A2
	A1
	A0

	0
	0
	Sw
	sw
	sw
	Sw
	1
	1
	X
	X
	X
	X


Now with the switches set to logic 0 (off) the base address would be (and with A3-A0 set to Logic 0):

	A11
	A10
	A9
	A8
	A7
	A6
	A5
	A4
	A3
	A2
	A1
	A0

	0
	0
	0
	0
	0
	0
	1
	1
	0
	0
	0
	0


So this would give us a base address of 030h

Now with the switches set to logic 1 (on) the base address would be (and with A3-A0 set to Logic 0):

	A11
	A10
	A9
	A8
	A7
	A6
	A5
	A4
	A3
	A2
	A1
	A0

	0
	0
	1
	1
	1
	1
	1
	1
	0
	0
	0
	0


So this would give us a base address of 3f0H

Therefore this circuit is capable of a base address from 030H to 3F0H and will give an output of active low  when any address between the BASE ADDRESS and BASE ADDRESS +Fh is access by the processor. 

24. Be able to find errors in an IO circuit.

25. Know why tri state buffers are important in/for Bus Architecture computers.

26. Be able to determine the inputs/outputs of a 74138 given a required output for a given set of inputs or given an input and you need to determine which of the 8 outputs to connect. 

27. Be able to create a discrete addressing circuit using logic gates. (Like Test 3 Q3 and Test 3b Q3)

28. Be able to compare and contrast the ISA bus and the 8088/8086 processor pins.

29. Be able to describe any component’s purpose/function in either the Input Card (lab 7) or IO Card (Lab 8)

Part 2 – ASM CODING

30. Draw a flowchart using VISIO for a mainline program or subroutine.

31. Write the code (with comments and header) to solve a given problem. 

a. You might have to use BIOS/DOS interrupts (ones used in class and/or ones not used before – so know how to read the help on interrupts).

b. You might have to use 8 or 16 bit IO commands.

c. You might have to use a pre-written sub routine (a proper header for the code will be provided).

