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Midterm 2 Review

Syllabus: Ch 6, 7, 8.1-8.3, 9.1.1-9.1.4, 9.2 10.1 (+ recursion slides), 11, 12
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Midterm 2 Review

Write an LC-3 assembly code fragment  that compares R1 and R2,  and 
puts 0 in R0 if R1 equals R2, 1 in R0 if R1 > R2, and -1 in R0 if R1 < R2.

And R0, R0, 0 ; R0 set to 0

Not  R2, R2 ; 2's comp of R2

Add R2, R2, #1

Add R1, R1, R2 ; R1 - R2

BrZ DONE

BrN NEG

Add R0, R0, #1 ; R0 = 1

BrZNP DONE

NEG Add R0, R0, #-1 : R0 = -1

DONE
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Q1

Write an LC-3 assembly code to add (decimal) 25 to R2. Make 
sure this code can be inserted in the middle of other code and 
execution can enter this code and leave this code without 
problems.

ld  R1, TWENTY_FIVE   ; 25 not fit in immediate
add R2, R2, R1
brZNP AROUND

TWENTY_FIVE .FILL #25
AROUND
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Q2

What are the addresses corresponding to the symbols LABEL1 
and DATA2 in the following code:

.ORIG x3000

ADD R1, R2, R3

LABEL1  ST R2, DATA1

HALT

DATA1   .BLKW  2

DATA2   .BLKW  10

LABEL1: x3001  DATA2: x3005



© 2009 Vijaykumar ECE495K Lecture Notes: Midtem 2 Review                                                   
5

Q2

What does the  assembler do upon encountering a HALT 
instruction?

HALT is a CPU instruction and not an assembler directive, so 
the assembler continues with the next line
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Q3

Why do I/O devices and CPU interact asynchronously?

• Because there is a huge speed difference between the two 
(factors of millions), and using synchronous interface is 
cumbersome

What is the purpose of the Display Status Register (DSR)?

• DSR tells the CPU if the display is done with previous work 
and is ready for the next character

How does the CPU obtain the starting address of a trap routine 
given that the trap instruction  specifies only the trap number 
and not the address?

• The CPU indexes into the vector table using the number  and 
the corresponding entry has the address



© 2009 Vijaykumar ECE495K Lecture Notes: Midtem 2 Review                                                   
7

Q4

In LC-3, how does a call (to a routine) obtain its return address 
(i.e.,the address to which the call should return)?

• Call instruction places the return address in R7

What ordering does a stack provide?
• Last In First Out
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Q4

Write  a routine, called power2, that computes 2 to the power 
of the number in R1 and returns the result  in R0 (R1 is 
guaranteed to be greater than or equal to 0).  Before return, 
your routine should restore all the registers (except R0) to 
what they were at the time of calling this routine. You must 
use the stack to  save and restore registers. Assume that  R6 
points to the top of the stack (the top slot  pointed to by R6 h 
as useful data and should not be overwritten). Recall that 
pushes decrement the stack pointer in LC-3.
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Q4
power2 add r6, r6, #-2 ; push r7, r1

str r7, r6, #1

str r1, r6, #0

and  r0, r0, #0 ; r0 = 1

add r0, r0, #1

add r1, r1, #0 ; test if r1 is 0

brz Done

Loop add r0, r0, r0 ; double r0

add r1, r1, #-1

brp Loop ; loop if r1 > 0

Done ldr r1, r6, #0 ; pop r7, r1

ldr r7, r6, #1

add r6, r6, #2

ret
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Q5

How would you declare a variable called averageValue to hold

(mathematical) real numbers?

• double averageValue;

How would you declare a variable called nextChar  to be a 
character type and initialize to the letter "A"?

• char nextChar = ‘A’;

Explain the meaning of "x = (a == b);".

• x is assigned 1 if a equals b, otherwise x is assigned 0

What  does (3 || 0)  evaluate to?

• Evaluates to 1
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General Advice

After looking at the various code examples in the slides you 
need to write the code you yourself (without looking at the 
slides) to get experience writing code

The best way to prepare is to write all the examples yourself 
without looking


