<File: Exam #4 F'97>
EEAP 282 - FALL 1997

Exam #4
December 5, 1997
NAME: CWRUnet ID:
IMPORTANT INFORMATION:

Exam is closed book, closed notes. Only the M68000 Programmer's Reference
Manual and/or Programming Reference Card are allowed to be used.
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SCORE

50 took exam
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1. This program calls a subroutine using LINK and UNLK instructions. Assume
that program execution starts at STRT and that (A1)=$00004000 initially. What is

on the stack:

(a) just AFTER the instruction JSR is executed

(b) just AFTER the instruction LINK is executed

(d) just BEFORE the UNLK instruction
(d) just AFTER the instruction RTS is executed

Line Address

1
2 00000008
3 00000008
4
5 00001000 DFFC
6 00001006 2F38
7 0000100C 4878
8 00001012 4EBS
9 00001018 508F
10 0000101A 221F
11 0000101C 241F
12 0000101E 0123
13 00001022
14
15 000010EA 4ES51
16 000010EE 2378
4E71
17 000010F6 2378
4E71
18 000010FE 52A9
19 00001102 2469
20 00001106 2378
4E71
21 0000110E 4E59
22 00001110 4E75
23
24 00001112 9876
25 00001116 8765
26 0000111A 4142
27
28
Symbol Table
Label Value
ARG 0000101E
LCL1 00001112
LCL2 00001116
M 00000008
N 00000008
OUT1 0000111A
SUBR 000010EA
X 00001022
startl 00001000

FFFF
101E
1022
10EA

4567

FFF8
1112

1116

FFFC
0008
111A

5432
4321
4344

FFF8
4E71
4E71
4E71

FFFC

FFF8

0010

strt

ARG

SUBR

LCL1
LCL2
OUT1

ORG
EQU
EQU

ADD.L
MOVE.L
PEA
JSR
ADD.L
MOVE.L
MOVE.L
DC.L
DS.B

LINK
MOVE.L

MOVE.L
ADD.L
MOVEA.L
MOVE.L

UNLK
RTS

DC.L
DC.L
DC.L

END

$1000
8
8

#-N,SP
ARG, - (SP)
X

SUBR
#8,SP
(SP)+,D1
(SP)+,D2
$01234567
200

Al,#-M
LCL1,-4(Al)

LCL2,-8(Al)
#1,-4(Al)
8(Al),A2
OUT1,16(Al)
Al
$98765432
$87654321

'ABCD'

strt
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(a) (b) (©) ((s))
XXXX<--Sp 8765<--sp
XXXX 4321
XXXX 9876
XXXX 5432+1=5433

0000<--al, FP xxxx<--al,FP

4000 XXXX
0000<--sp 0000 0000
1018 1018 1018
0000 0000 0000 0000<--sp
1022 1022 1022 1022
0123 0123 0123 0123
4567 4567 4567 4567
XXXX XXXX XXXX 4142
XXXX XXXX XXXX 4344
XXXX XXXX XXXX XXXX

XXXX XXXX XXXX XXXX
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original sp --> | | | |

Be sure to indicate the contents of each memory location. If the contents are not
known use “xxxx” to indicate an unknown state. The stacks are shown as
WORD width.

Grading:

-1 for contents instead of address

-1 for upper and lower words reversed

-2 for not reserving LINK space

-2 for not putting space on stack from ADD #-N,SP
-1 for not indicating frame pointer



Name: CWRUnet ID: Page 4
2. You now are a TA for EEAP282. A new student is trying to do lab#4.

sine movem.l A0-A6/D0-D7,-(SP) ;preserve prior state
move.l 15(SP),A0 ;RA in A0

The debugger stops at the above code and displays the error message “exception
vector 3” Explain what is wrong with this code. Be as explicit as possible.

ANSWER: exception vector 3 is an attempt to do a word or long word operation
at an odd address. -3 points for just saying that it's an address error.
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For (a)-(d) indicate if that priviledge violation and, if not, describe the

detailed effect of executing the instruction on both the status register and the

state of the machine. Be as explicit as possible.

(a) ANDI.W  #S$S70FF,SR ;in the supervisor mode

(b) EORI.W  #$8000,SR ‘in the supervisor mode

(c) EORI.W  #$0011,SR ;in the user mode

(d) MOVE.W  #$2400,SR ‘in the user mode

Answer:

(a) clears the trace bit, remains in supervisor mode, sets interrupts to %000,
leaves the CCR unchanged

(b) toggles the trace bit, mode and interrupts remain the same, leaves the CCR
unchanged

(c) toggles the X and C bits, everything else remains the same

(d) technically a priviledge violation so nothing changes. If it does change it

would clear the trace bit, put the 68000 into supervisor mode*, sets the
interrupt mask to level 4, clears all bits of the CCR.

*priviledge violation

NOTE: The use of CCR instead of SR would dis

ables transfers to the upper byte

of the Status Register preventing privledge violations. This occurred in (c) and

(d).

GRADING:
-4 points per section
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4, The instruction TRAP #3 is located at location $1004 and executes when
(SR)=$A000 and (SP)=$7FFE.

(a) Is the processor initially in user or supervisor mode?

(b)  Show the contents of the system stack just before and after the TRAP
instruction executes.
before after

7FFB— A000

7FEC 0000
7FFD 1006
initial SP — $7FFE | whatever whatever

(c) Give the code to initialize the TRAP #3 vector so that the trap routine
starts at $1100.
Answer:
(a) Supervisor mode (with trace on). -
(b)  See above
(c) The vector number is 32 ($80) plus the TRAP number, i.e. 32+3=35. The

vector address is 4 times the vector number or (3510=$23)x 4 which, in this case,

is $8C (14010). So, a typical instruction to set the trap vector address would be:
MOVE.L #$1100,%$8C
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5. The 68000 is in supervisor mode and executes the following program
fragment.
MONITOR EQU $9000 ;start. address user program

MOVE.L #$3C00,-(SP) ;load start address onto
system stack

MOVE.W #$8000,-(SP) ;now load a SR which is
configured for user mode, trace on, interrupt level 0

RTE ;pop the SR and PC off the
system stack; start the program in user mode at PC=$9000

(a) What do the two MOVE instructions do? A picture of the appropriate stack is
expected.

ANSWER: Load the system stack with
SP--->[$8000]
[$0000]
[$3C00]

(b)What does the RTE instruction do? Be explicit as to the state of the machine.
ANSWER:  pops the SR=$8000 off the stack and starts program execution at
$3C00 with the TRACE turned off in user mode.

GRADING: 5 points per part.
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6. You are doing a new lab (which will be assigned next year) where you must
transmit a block of data (a network packet) using a TRAP call.

(a) Give explicit 68000 code which will make the 68000 execute your code
which begins at $2800 in response to the TRAP #5 call shown in the above
program fragment. Be sure to show the calculation of vector number, address,
etc.

ANSWER: The exception vector number is 32+5=37. According to the rules for
exceptions, the exception vector table address is then 37x4=148=%94. You
would then need to put the following instruction (or something equivalent)
near the beginning of your program:

ANS MOVE.L #$2800,$94 ;load location of

;exception handling routine

Scoring: 7 points total. -2 points if no instruction like the above. -5 points if
incorrect address. Three points for coming up with the vector number; an
additional two points for the exact address, i.e. $94.

For the following sections, assume that the status register is initially $0700 and
that you are executing your packet transmission program in the debugger. You
start executing your routine in response to the TRAP call.

(b) Draw a picture of the system and user stacks at the point labeled STACKS: in
your TRAP #5 packet transmission routine.

ANSWER:
[ user stack ] [system stack]
[ ] [ ]
[ ] [ ]
Usp--> [ $0018 (N) ] [ ]
4 (USP) [ $2718 (DEST) ] SP--> [ $0700 (SR) ]
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8 (USP) [ $0000 (BUF) ] [ $0000 (RA) ]
[ $2700 ] [ $2510 ]

Note: these stacks are shown as word width instead of the usual byte width for
brevity. Grading 5 points for user stack, 3 points for system stack

(c) Write explicit 68000 instructions to retrieve the address of the message which
is to be transmitted. These instructions should put the starting address of the
packet into A0, the number of bytes in the packet into D0, and the destination
address into D1. These instructions should be located in the program after
the label PARAMETERS.

ANSWER
MOVE.L USP,A2 ;get the value of the USP
;and put it into A2
MOVE.W (A2)+,DO0 ;get number of bytes
MOVE.W (A2)+,D1 ;get destination
MOVEA.L (A2),A0 ;get location of message
Alternative answer:
MOVE.L USP,A2 ;get the value of the USP
;and put it into A2
MOVE.W (A2),DO0 ;get number of bytes
MOVE.W 2(A2),D1 ;get destination
MOVEA.L 4(A2),A0 ;get location of message

GRADING. Tough to grade. 10 points total. Answer must
use USP. 10 points total. Lots of possible answers.
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CODE for Problem 6:

ORG $2500
* put input parameters on stack

Page 10

START : MOVE.L #BUF, - (SP) ;starting address of data

;to transmit

MOVE . W #DEST, - (SP) ;destination address

MOVE . W #N, - (SP) ;number of bytes
TRAP #5 ;call your send routine
MOVE . W (SP)+,STAT ;get status of transmission
ORG $2700
BUF DC.B
lll’121’l3l’l4l’15|’l6l’l7l,l8l
DC.B
lAl’lBl’lcl’lDl’lEl’lFl’lGl,lHl
DC.B
l!l’l@l’l#l’l$l’l%l’l/\l’l&l,l*l
DEST DC.W SAQ01 ;destination
STAT DS.W 1
N EQU 24
ORG $2800
STACKS:
PARAMETERS :

; YOUR PACKET TRANSMISSION CODE WOULD GO HERE
END
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FOR YOUR REFERENCE THE EXCEPTION VECTOR TABLE IS:

vector number (Decimal)

address (Hex)

assignment

0

0000

RESET: initial supervisor stack pointer
(SSP)

1 0004 RESET: initial program counter (PC)
2 0008 bus error

3 000C address error

4 0010 illegal instruction

5 0014 zero divide

6 0018 CHK instruction

7 001C TRAPYV instruction

8 0020 priviledge violation

9 0024 trace

10 0028 1010 instruction trap

11 002C 1111 instruction trap

12% 0030 not assigned, reserved by Motorola
13% 0034 not assigned, reserved by Motorola
14%* 0038 not assigned, reserved by Motorola
15 003C uninitialized interrupt vector
16-23* 0040-005F not assigned, reserved by Motorola
24 0060 spurious interrupt

25 0064 Level 1 interrupt autovector

26 0068 Level 2 interrupt autovector

27 006C Level 3 interrupt autovector

28 0070 Level 4 interrupt autovector

29 0074 Level 5 interrupt autovector

30 0078 Level 6 interrupt autovector

31 007C Level 7 interrupt autovector

32-47 0080-00BF TRAP instruction vectors**

48-63 00CO-00FF not assigned, reserved by Motorola
64-255 0100-03FF user interrupt vectors

NOTES:

* No peripheral devices should be assigned these numbers

The following logic functions may be needed at various points throughout the

exam.
A B AORB | AANDB | AEORB
0 0 0 0
0 1 1 1
1 0 1 1
1 1 1 0

*k TRAP #N uses vector number 32+N
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HINT: The debugger subroutine PutString will output to the debugger widow the
sequence of ASCII bytes which begin at the address in AO. PutString will continue
outputting these ASCII charaters to the screen until it encounters a zero byte, i.e. $00, at
which point it stops.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


