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CS 110 Practice Fina Examination Solutions

Problem 1 —Call Me Al (40 points)

Y ou have the following code:

cdler:

int x, vy;

x = Conpute (10, &):

a) C calling convention

cdler:
PEA
MOVE. W
JSR
MOVE. W
ADDA. L
cdlee:

Conmput e PRCC
LI NK
MOVE. L

MOVE. W
MOVEA. L
ADD. W

MOVE. W

MOVEA. L
UNLK
RTS
ENDPROC

yOf f (AB)

#10, - (A7)
Conmput e

DO, xOF f (A6)
#6, A7

A6, #-2

A0, -(A7) I/ Not needed... ol d A0

8(A6), DO
10(A6), A0
(A0), DO

DO, - 2( AB)

(A7) +, A0
A6

cal | ee:

int Compute (int a, int *pb) {
int i;

i = a;

i += *pb;

/1 Draw stack here...
return i;

i
ad A6

Ret Addr
10
&y

<-- A7

<-- A6



b) Pascal calling convention

cdler:
SUBA. L
MOVE. W
PEA
JSR
MOVE. W
cdlee:

Conmput e PRCC
LI NK
MOVEM L

MOVE. W
MOVEA. L
ADD. W

MOVE. W
MOVE. W

MOVEM L
UNLK
RTD
ENDPROC

#2, A7

#10, - (A7)
yOf f (AB)
Conmput e

(A7) +, xOFf (A6)

AB, #-2
A0/ DO, - (A7)

12(A6), DO
8(A6), AO
(A0), DO

DO, - 2( AB)
DO, 14(A6)

(A7) +, A0/ DO
A6
#6

c) MYPS calling convention

cdler:
LEA
MOVE. W
JAL
MOVE. W
cdlee:

Comput e PRCC

MOVE. W
ADD. W

ENDPROC

yorf(A6), Al
#10, D1
Conmput e
DO, xO f (A6)

D1, DO
(Al), DO
(A0)

/1 Not needed...

ol d DO

old A0

ad A6

Ret Addr

&y

10

Ret Val

<--

<--

A7

A6



Problem 2 — Becoming the supervisor (22 points)

Y ou'rewriting a program for MiniOS when you realize that you need to get into supervisor
mode. However, al programsin MiniOS are run in user mode. Dismayed, you stop by Scott’s
office hours to ask for some help. Scott points out that your problem can be solved (without
rewriting MiniOS) because MiniOS doesn’t protect any of its memory.

Explain how thisfact helps you:

If no memory is protected, that meansthat you can writeto low memory and install your
own code asatrap handler. Then, you can simply cause a trap to happen, which will
transition to supervisor mode and call your code.

Many people said that “unprotected memory” meant that you could writeto the SR. In
fact, the SR isnot stored in memory, but inside the processor. “MOVE to SR” isa special
instruction in the 68K that requires supervisor modeto use.

Write a code snippet that will take advantage of this “security flaw” to transition your code from
user mode to supervisor mode. Y our code should have no side effects. In other words, don’t
permanently modify anything that another program might need to use.

Therewere various solutions, but they all had to do with using traps (although if someone
claimed that you could writetothe SR in part a, | gave them partial credit if they did it
right). One solution isasfollows:

SupTrap PRCC

ORI . W $2000, (A7)
RTE
RTS ; This just makes MacsBug happy...
ENDPRCC
Sni p:
MOVEA. L $0080, A1l
LEA SupTrap(PC), A0
MOVE. L A0, $0080
TRAP #0

MOVE. L Al, $0080



Problem 3 — Short answer (10 points)

Is there any reason to use A6 for the frame pointer (FP) as opposed to a different address
register? If you simply did a search and replace and swapped all A4’sand A6’ sin your code,
would anything change?

In general, thereisnothing special about A6. You could use any register asthe frame
pointer, even if other code you were working with didn’t use the same one (look closely
at theway it worksand you’ll seeit). Still, using A6 is often good because it’s what
othersare expecting. Also, MacsBug has some support for A6 stack frames (sc6
command).

What is the “poor man’s’ method for ensuring no interruptions during a“ critical section” of
code? Name one disadvantage of this method.

Disableinterrupts (set priority level to 7). Disadvantagesinclude: can’t mask level 7
interrupts (NM1’s); 1/0 can have problems; multi-processor problems.

Describe what the instruction
$O0FF4

“MOVEM L D5/ A0/ D2- D3/ A2- A3, $1000” does. Draw $OFF6

memory after the instruction executes. $OFF8

$OFFA

Barfstheregistersout to memory. Notethat the order $OFFC

isnot the order listed, but goes from DO-D7, then AO- $OFEE

$OFFO

A7. Also, writing startsat 1000 and goes down. SOFF2

$OFF4

$OFF6

$OFF8

$OFFA

$OFFC

$OFFE

$1000

$1002 D2

$1004
$1006

$1008
$100A

$100C

$100E AD

$1010
$1012

$1014

$1016 A3

$1018

$101A




Problem 4 — But, wher e wer e they going, without ever knowing the way? (10 points)

Give the address of the next instruction to execute under the following conditions. Assume that
each instruction is loaded at address $1000. Hint: the table on page 1 might prove useful.

I nstruction Next PC (32-bit)
| LLEGAL 2CE2 D2C0
TRAP #3 22A2 D2CE
JWP $8086. W FFFF 8086
RTE (in user node) 1CE2 ECEA
ORI .B #0, DO 0000 1004

Problem 5 — Returning from whence we came (10 points)

The state of memory is as follows with (SSP) = 0347 A01A.

Address Contents

0347 A018 |[0000

0347 AO01A [A010

0347 A01C | 004F

0347 AO1E | ACEE

0347 A020 |[0000

0347 A022 | 7FFF

0347 A024 | DCBA

What is the address of the next instruction to execute and the corresponding stack pointer in the
following cases? Y ou may assume that you are in supervisor mode.

Instruction Address Stack Pointer
RTD #4 A010 004F 0347 A022
RTS A010 004F 0347 AO1E
RTE 004F ACEE 0347 A022
RTD #-4 A010 004F 0347 AO1A




Problem 6 —1/0 (22 points)

Assuming that the ACIA isset up, writetheinterrupt handler for receive:

| Hand ~ PROC
MOVE. L DO, - (A7)

MOVE. B $00100004, DO
@oop BTST. B #1, $00100000

BEQ @.oop

MOVE. B DO, $00100004

MOVE. L (A7) +, DO
RTE

RTS ; To nake MacsBug happy...
ENDPRCC

Install theinterrupt handler in the correct place:

LEA | Hand(PC), A0
MOVE. L A0, $00CC

Write the code to setup the ACIA:

MOVE. B #$03, $00100000
MOVE. B #$D5, $00100000

Problem 7 —Interrupts and Masking (6 points)
a) If you're executing at priority level 2 and alevel 3 interrupt occurs:

When will the interrupt be processed? after the current instruction
What will the priority level be for the next instruction executed? 3

b) If you're executing at priority level 3 and alevel 3 interrupt occurs:

When will the interrupt be processed? after the PPL falls below 3
What will the priority level be for the next instruction executed? 3

c) If you're executing at priority level 7 and alevel 7 interrupt occurs:

When will the interrupt be processed? after the current instruction
What will the priority level be for the next instruction executed? 7



