
MOTOROLA
Order this document
as DC408/D

m SEMICONDUCTOR
TECHNICAL DATA

DC408

MC88110 Single Stepping
Code Example

By John Ralston
European High-end Microprocessor Applications Group
Motorola Ltd, East Klbride

< ~,y.;,.,
This design concept describes how to implement a instructions~~c$dfng control register changes, These

single step function on the MC88110 microprocessor
..’! ‘.\\\,l>,.::\

use a d$}$ca~ set of control registers. Exception

that requires no additional hardware. The reader is han$~~rs ~& traps, etc can also be emulated, This is

assumed to have a knowledge of the MC88110 d,wy:~y intercepting the exception and building the
programming model and instruction syntax (see the ii~.$,$~tion state for the code being stepped. The
MC88110 User’s Manual, Reference MC881 10UM/AD), $~$~sctor table provided by the code being stepped is

This method uses the MC88110 feature of trapping to ,< “~used to determine the address to be continue with.
supervisor mode when an illegal opcode instruc~@~ is’ There are a series of links to debug monitor routines,

encountered. The main element of the meth~+l~~:a These monitor routines are not included in this
routine which performs MC881 10 instructi,~y~$~~~her document. They provide, on an instruction by

executing them or emulating their actio@~$~fi~re is no instruction basis, the disassembly of the instruction,‘~>$:’$-i,.*,:
limitation on the type of code bein~$~&pped. Both register display, and the checking for code break
User and Supervisor code are ,~a~~~~ for as the points, A further link is provided to allow several
exception table is under con~~l,;&F’the emulation instructions to be stepped before returning control to
program. This allows ste*~@@all the supervisor the monitor program,;/:’ <*.

~~$~.i./i:~:J$+.
,~~p~hardware and software design described in this document is not a Motorola product nor is it intended to

#ea future Motorola product. The design is intended as a proof-of-principle example to Motorola customers

that demonstrates the application of Motorola’s semiconductor products, Any working prototype based on

this design supplied by Motorola to a customer, whether sold, loaned or given, is intended solely for

engineering evaluation and on a limited support basis. The hardware and sofiware design is not guaranteed

to work in any given application,
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METHOD OF OPERATION

The Single Stepping Control Program (SSCP)sets up
an area of memory with illegal opcodes, called the
Trace code execution area, and directs the
Unimplemented Opcode Exception vector to itself.

(Note: all other exception vectors should point to the
relevant SSCP handler.) The SSCP then builds the
machine state, General Register File (GRF), and
eXtended Register File (XRG)for the program which
will be single stepped, called the Trace program, The
machine state consists of the PSR(Processor Status
Register), NIP (Next Instruction Pointer), and XlP

(eXecuting Instruction Pointer).

Figure 1 gives a pictorial version of the memory areas
used for the Trace program, The flow chart of the
initialisation routine is shown in Figure 2. At this point
the single stepping can begin, This is performed by the

data_start

:..+

Base + OXOOOOOO

emulation part of the SSCP. The emulation routine
flow chart is shown in Figure 3. The SSCPtakes each
instruction in turn from the Trace Code area. If the
instruction is not one that causes a program flow
change, it is copied into the Trace code executio~$~,
area, (illegal opcodes nowsurroundthe instructi~’fi:&
‘return from exception’ is performed with the,~~~a?
of the copied instruction. The instruction ~SeXWu~ed* >..+%:.‘
and the illegal opcode traps back to the SS~~.i~ allow\::\’~7?......
any operations to be performed o,~.:.@l,,$~ce code
machine state, etc. If the instruc~,~~~$b~ainedfrom
the Trace Code area could cau~~~,chdnge of flow (for
example unconditional/con@R~@~~ranches) then the
SSCP determines if th~,;${~~~ti
changes the machinq~~w for
accordingly. MC&~.1 O“Nelayed
catered for.

..y,\\$,~’t:.f,,}\,
-$,,+.*.“t:\>.’,.~.\:.\}y\,,.~,},

}~,,, .fj,~,t,).l>~,,,.~e,:+p~
~.,..’t..

Control, Registers
crOto cr63

eXtended Register File
xrfO to xrf31

Machine State

PSR EPSR
XIP EXIP
NIP ENIP

General Register File
rOOto r31

Figure 1. An example
Memory Layout of parameter block for code being stepped

is to be taken and
the Trace program
branches are also

MOTOROLA
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( INITIALISATION ROUTINE )

SETUP
EXCEPTIONVECTOR TABLE

All exceptions span from illegal opcode for
SFUOpoint to monitor/emulator handlers,
IIlegal opcode for SFUOpoints to routine

for emulatingMC88110 code

:~<%,e+:$a
w. . !,...

1,:+:”
.}

BRANCH
To emulation routine.

J

Figure 2. Initialisation Flow Chati (init.c)
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,, ,,a “ b“ ,,,,c

I I I

XIP + D26<<2 -> TEMP

XIP +4-> rol
TEMP-> XIP XIP + D26<<2 -> KMP

XIP+4->XIP

I XIP +4-> rol
TEMP -> NIP

Set delav slot flag

Y
! 1

Yes

XIP+4->XIP
TEMP -> NIP m

Set dday slot flag

I

=

STORE
the instru~ion in illegal area

BUILD
tiwption Sate for

MC88110 to point to
instrudion to b emulated

1 1

I J

TEMP -> XIP

XIP+4->XIP
TEMP -> NIP ●

Set delay slot flag

EPSR -> PSR
ENIP -> NIP *

EXIP -> XIP

Figure 3a. Lower half of Emulation Routine Flow Chart

(emulate.c)
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I I
SAVE SAVE

all registers into parameter block all registers into parameter block
for code being emulated. for code being emulated. ,,

‘.*k.J,:.~’;.tk!)~!::..?;:>?>.,

I I
,l,$.:.i$;.~.i!>l,,.~\i,*~b~,.,.,

CALL
,*~>+),.:3,’:~

CALL ..$,.,,.:{,~k-.,,’
MONITOR routine to display the

,,>$“?),.>’~,,
MONITOR routine to disassmebl~ ,$ %,’

registers contained in the instruction pointed to by XIP i~~~ ,,$8’
parameter block for the code being emulation routine, ‘{,, .<

emulated,
.,~,,.::,,,.~s. “~i$”..:f**!.,~.,x.>.,./..~,..,1:,,. .:.,.,,

I I
,,.“!:.t\t.?\$/,3~,.,,. ~..s~

Figure 3b, Emulation Routine MONITOR intedace Flow Charts

MOTOROLA DC4081D~.



7SSTEP

SAVE
all registers into parameter block

for code being emulated.

Figure 3b. Emulation Routine MONITOR interface Flow Chatis (continued)
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CODE EXAMPLE

The following is a Prelimina~ version of the Single Stepping code for the MC881 10.

WARNING: Ttis code has not been tested or debugged

vectors - The vector table for the MC88110

note=NmE;

note:$NOTE;

# END N FI~

MOTOROLA DC4081D
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;************* ************** ************** ************** ************** *
.

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

ofregOl (4*1) /* rol

ofreg02 (4*2)

ofreg03 (4*3)

ofreg04 (4*4)

ofreg05 (4*5)

ofreg06 (4*6)

ofreg07 (4*7)

ofreg08 (4*8)

ofreg09 (4*9)

ofreg10 (4*1O)

ofregll (4*11)

ofreg12 (4*12)

ofreg13 (4*13) ~.2,,, ‘:<>

ofreg14 (4*14) &,*;~:F14offset in save table */
ofreg15 (4*15) .$~~~$~’r15 offset in save table */

(4*23)

(4*24)

(4*25)

(4*26)

(4*27)

(4*28)

(4*2g)

(4*30)

(4*31)

State

*I
#define ofnip (4*32)

#define ofxip (4*33)

#define ofpsr (4*34)

#define ofepsr (4*35)

#define ofenip (4*36)

#define ofexip (4*37)
/*

/*
/*
/*
1*

/*

/*

1*

/*

/*

/*

/*

/*

/*

/*

/*

/*

/*

/*

/*

/*

rl6

r17

rl8

rl9

r2O

r21

r22

r23

r24

r25

r26

r27

r28

r29

r3O

r31

NIP

XIP

PSR

offset in save table

offset in save table

offset in save table

offset in save table

offset in save table

offset in save table

offset in save table

offset in save table

offset in save table

offset in save table

offset in save table

offset in save table

offset in save table

offset in save table

offset in save table

offset in save table

trace program next instmction pointer

trace programs instruction pointer

trace programs status register

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*I
*I
*I
*/

*/

EPSR trace programs exception PSR */
ENIP trace programs exception NIP */
EXIP trace programs exception XIP */

MOTOROLA
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Control Register Storage

*I
#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

ofcrO (4*38)

ofcrl (4*39)

ofcr2 (4*40)

ofcr3 (4*41)

ofcr4 (4*42)

ofcr5 (4*43)

ofcr6 (4*44)

ofcr7 (4*45)

ofcr8 (4*46)

ofcr9 (4*47)

ofcr10 (4*48)

ofcrll (4*49)

ofcr12 (4*50)

ofcr13 (4*51)

ofcr14 (4*52)

ofcr15 (4*53)

ofcr16 (4*54)

ofcr17 (4*55)

ofcr18 (4*56)

ofcr19 (4*57)

ofcr20 (4*58)

ofcr21 (4*59)

ofcr22 (4*60)

ofcr23 (4*61)

ofcr24 (4*62)

ofcr25 (4*63)

ofcr26 (4*64)

ofcr27 (4*65)

ofcr28 (4*66)

ofcr29 (4*67)

ofcr30 (4*68)

ofcr31 (4*69)

ofcr32 (4*70)

ofcr33 (4*71)

ofcr34 (4*72)

ofcr35 (4*73)

/*
1*

/*

/*

/*

/*

/*

/*

/*

/*

/*

/*

/*

crO offset in save table

crl offset in save table

cr2 offset in save table

cr3 offset in save table

cr4 offset in save table

cr5 offset in save table

cr6 offset in save table

cr7 offset in save table

cr8 offset in save table

cr9 offset in save table

cr10 offset in save table

crll offset in save table

cr12 offset in save table

*I
*I
*/
*/
*/
*/

#ddfine

#define

#define

#define

#define

#define

#define

#define

#define

#define

““ofcr45 (4*83)

ofcr46 (4*84)

ofcr47 (4*85)

ofcr48 (4*86)

ofcr49 (4*87)

ofcr50 (4*88)

ofcr51 (4*89)

ofcr52 (4*90)

ofcr53 (4*91)

ofcr54 (4*92)

ofcr55 (4*93)

ofcr56 (4*94)

ofcr57 (4*95)

ofcr58 (4*96)

ofcr59 (4*97)

/*
/*
/*
1*

/*

/*

/*

/*

1*

/*

/*

/*

/*

/*

/*

cr36 offset in save table

cr37 offset in save table

cr38 offset in save table

cr39 offset in save table

cr40 offset in save table

cr41 offset in save table

cr42 offset in save table

cr43 offset in save table

cr44 offset in save table

cr45 offset in save table

cr46 offset in save table

cr47 offset in save table

cr48 offset in save table

cr49 offset in save table

cr50 offset in save table

cr51 offset in save table

cr52 offset in save table

cr53 offset in save table

cr54 offset in save table

cr55 offset in save table

cr56 offset in save table

cr57 offset in save table

cr58 offset in save table

cr59 offset in save table

*/
*/
*/

*/
*/
*/
*/
*I
*/
*/
*/
*/
*/
*/
*/
*/
*/
*I
*/
*/
*/
*/
*/
*/

*/
*/
*/

*/
*/
*/
*/
*/
*I
*/
*/
*/
*I
*/
*/
*I
*I
*/
*/
*/
*/

MOTOROU DC4081D
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#define ofcr60 (4*98) /*

#define ofcr61 (4*99) /*

#define ofcr62 (4*1OO) 1*

#define ofcr63 (4*101) /*

#define delta (4*102) /*

cr60 offset in save table */
cr61 offset in save table *I
cr62 offset in save table */
cr63 offset in save table */

Delta in location of the emulation code run time

address and the location used by the parameter

block */

/*

, Condition Bits (Monitor Use)

DC4081D MOTOROLA
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.**********************************************************************,
;
: PROGRAM W: init.c

; ~SION : 01
; WT ~DIFIED: 6 March 1991 ,,

; WGUAGE:’ MC8811O asse~ler uses the cpp for macro and clefs

; AUTHOR: jwr (Em)
; CWANY : Motorola LTD Copyright (C)

; TARGET SYSTEM: MC8811O
~,,“,,:.),,

: EWIRONMENT:
ii,iti.+’$.$.~k

Low level debugger (standalone)’ ~~:!,~:.>,*

; DESCRIPTION:
,,$,%.,::$~~+>

Front end to the debuger. * .,..t,..{~:.:$’:.<,1.
,tl:~~,.,.::/\\\.:<..r
!:),.,\i\$~k,,:

: DEPENDENCIES: Rewires other standalonecode.
..},,.!:{..,..*$+*.,..~,~.,1..

;
~,:(\::*.’.:><>:,,,.,,,,!>
..>J,y~.....,,x$

; ,,,$’~?.ai.+:+:!...*$<,.,,,..
; HISTORY: ,, ~Ji;*,.i:,

,~$-$:d.:i~
: .t>t*.,:3:.,
.***********************************************************************

s+~%tv~,~
,

,;::,+.+..,,\>.>,$,,-{’!
.!~.:.~::,,,{;..*:,

#include

text
global

startup:

or.u
or

stcr

or.u
or
St
stcr
or.u
or
stcr
or.u
or
stcr
or.u
or

“storage.h”

startup

r02,r0,hi16(OxaOOO02fa)
r02,r02,1016(OxaOOO02fa)
r02,crl

;
;

;

inva’~$dateBTC
i~validateATC entries

,:,setupslw pointers

.. ....,...

word
word

word
word
word
word
word
word
word

oxf400fcol
oxf400fcol
oxf400fcol

oxf400fcol
oxf400fcol
oxf400fcol
oxf400fcol
oxf400fcol
oxf400fcol
oxf400fcol

;
;
;

zero rO of parameter block
save it off
usr, big e, serial
no sfus, no misaligned data, no ints
save it off PSR
setup trace code (suppliedby monitor)

pointer illegal area

save it
setup registers etc for trace code
off we go.

Trace executionArea filled with illegal opcodes

IVIUIUKULA DC408/D
12



word

word
word

word

word

word

word

word

word

word

word

ilctie:

word

word

word

word

word

word

word

word

word

word

word

word

word

word

word

;

DC4081D MOTOROLA
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.**********************************************************************t
;
:
;
;
:
:
:
:
:
;
;

;
:
:
:
:
;
:
:
:
:
:
;
;
;
:
;
:
;
;
;
:
;
;

PR~ NAME: emulate.c

~SION : 01

LAST ~DIFIED: 6 March 1991

LANGUAGE : MC8811O assembler and cpp for mcros

md clefs

AUTHOR : jwr (Em)

CWANY : Motorola LTD Copyright (C) “;,{8,

TAR~T SYSTEM: MC8811O
\?;**(siJ,.,,...,,,,{/,...t+lt.\

EWIROMNT:
,,\$-

Low level debugger (standalone)
~r,s;).}

::,;..+$

DESCRIPTION:
!.~l,.k,.,)~t<h,~,,,),,.,

This routine performs the single stepping of :,!>~-.f,~,~t~ ~~:$,.
user code.

~$+yJt\:w&
.. .

The flow of the routine is as follows:-
.,::s)~,,>sk.t’i”i’
~(*,Lf4r,.

Instruction fetch and decode. ,.~.i?;y~”;<t
:?’k$::.

Monitor functions like disass~le code ‘1<,,~,.8i)JY,’..!,>.,.
display registers >.\.,..:.:,.\:\,...>:~.:tt~k.l:l~:,
single step interface ..~>:;$\?..\\\>,,..$f.!.$;
software break points

.,*:.<,.
. :,:),!*,<<,.

If normal then placed in the illegal error and execu~~$b.’%+z’~.~.*~:”’.\,..:$:,.,
If unconditional branch/jump and not delayed then<tchaqe

prqram counter. (If delayed execute delayed be$~~&&J

If conditional then check for the condi&#b%~~Wen branch/

nobrach remembering to check the ,~$~~h slot.
‘.~t$.:,$*...SS
‘\\:?&

DEPENDENCIES: Illegal opcd~~~nd %Yansfer from USER to
, \~,*.

supervisor. ,<*J{\ ‘+?,>,>, k>?+
Also rewires Monitor work areas ,~,~ve~b and tcode).

The unimple~ted opcode vectorJ@~~~&int to _emulate.

All other exceptions should vect~~~o ~rmexcp.

HISTORY:

the GRF

:

;

:

;

;

;

;

;

;

;

;

;

:

;

;

so that the routine can access the registers

get Data storage pointer Note could have been a

constant load rather than using a control register

save r03

save rOl

save r02

save r04

save r05

save r06

save r07

save r08

save r09

save r10

save rll

save r12

save r13

Used as TEMP1

Used as TEMP2

Used as TEMP3

Used as TEMP4

MOTOROLA DC408fD
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St

St

St

St

St

St

St

St

St

St

St

St

St

St

St

St

St

St

;
;
;

xcr

;
;
;

xcr

xcr

xcr

;

;
;

;
bbl

_getO 1:

bbl

_getl O:

bbl

_get2 O:

bbl

_get30:

bbl

CT

bbl
or.u

or

~eck if in a delayed slot

Display registers

Disassefile instruction

Single step

Software Breaks on

cause a change of progrm flow

r10,r06,0 ; get instruction

r03,r10,5<27> ; isolate the opcode

r04,r03,0x18 ; is it br

eq,r04,brinst ;
r04,r03,0x19 ; is it bsr

eqtr04,bsrinst
r04,r03,0xla ; is it bbO

eqrr04rbbOinst

r04,r03,0xlb ; is it bbl

eq,r04,bblinst

r04,r03,0xld ; is it bend

eq,r04,bcndinst

r04,r0,hi16 (Oxf400cOOO) ; build msk for j~/jsr

r04,r04,1016 (Oxf400cOOO)

DC4081D MOTOROLA

. 15



bbl
or.u
or

w
bbl

:
;
t
:
:
;

addu

_goinst:

:
:
;

:

St

stcr

addu
and.U

stcr
Stcr

ld
ld
ld
ld

;
;

:
xcr
xcr

xcr
xcr

xcr
rte

:

r03,r10,0xcOO0

r04,r03,r04 ; check it
eq,r04,jinst
r05,r0,hi16(Oxf400fcOO); build ~sk for fie
r05,r05,1016(Oxf400fcOO)
r04,r10,r05
eq,r04,rteinst

r09,r10,0 ;

r09,cr4 :
r09,r09,4 ;

r03,r08,0xffO0 ;

r03,cr2 ;
rOO,cr5 :

save XIP
save NIP
save PSR
save Data storage pointer
save pointer to illegal area
Off we go

r03,r10,26<O>

r03,r03,<2>
r04,r06,r03
26,r10,brlbOl
r06,r06,4
r07,r04,r04
r08,r08,16nx>

_getOl

r06,r04,r04
_getOl

;
;

;
;
;
;
:
;
:
:

;
;

NIP –> XIP
Clear delay slot flag.

get D26
D26 << 2
XIP + D26 << 2 –> TW (branchaddress)
Check N bit set
XIP t 4 ->XIP
setup NIP
Set delayed slot flag

go and do delay slot.

~W –> XIP
go do next instruction

, MOTOROLA,,,,,.:,, ., ,,
16
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;
; bsr instruction

;srinst:

*

mak

add

bbo
addu

addu

St

and

set

br

bsrlbOl:

addu

St

and

and

br

r03,r10,26<O>

r03,r03,<2>

r04,r06,r03

26,r10,bsrlbOl

r06,r06,4

rOl,r06,4

rOl,r02,0fregOl

r07,r04,r04

r08,r08,1Gn~

_getOl

rOl,r06,4

r02,rOl,ofregOl

r07,r0,r0

r06,r04,r04

_getOl

;
;
;
;
;
;
;
;
;
;

;
;
;
;
;

;
; jmp or jsr instruction

;
jinst:

*U r03,r10,5<O> ;
ld r04,r02[r03] ;
bbl ll,rlO,jsrOl ;
bbl 10,rlO,jmpOl ;
and r06,r04,r04 ;J&2 –> XIP,,. at this

point the signed delta

should be added to compensate

for the difference in location

between run time location and the

location of the parameter block.

clear delay slot flag

return to

S2 –> NIP

point the

should be

min flow

at this

si~ed delta

added to co~ensate
for the difference in location

between run time location and the

loaction of the parameter block.

XIP + 4 –> XIP

Set that we are in delayed slot

return to min flow

XIP + 4 –> XIP

Check N.bit set

XIP + 4 –> rOl

Save in table

S2 –> XIP

Set that we are in delayed slot

return to min flow

XIP + 8 –> R1

Save in table

Dc40a/D MOTOROLA
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S2 –> NIPad ro7rro4, ro4 ;
set r08,r08,l~nx> i
br _getOl ;

Set that we are in delayed slot

j
: bend Instruction

;
bcndinst:

extu

ld

extu

-u

mk

clr

CT
bbl

set

nonzero:

set

mu

bbl

addu

clr

br

r03,r10,5<l 6>

r05,r02[r03]

r03,r10,5<21>

r04,r05,1<31>

r04,r04,<l>

r05,r05,1<31>

r05,r05,r0

ne,r05,nonzero

r04,r04,1<O>

;
;
;
:
:
;
:
:
:

S1
Contents of S1

M5

sign bit

<< 1

clr sign bit

set bit O

r04,r04,1<5>

r03,r03,r04

0,r03,bcndOl

r06,r06,4

r08,r08,1~nx>

_getOl

width 1

get bit from M5

tie we branching

XIP + 4 –> XIP

;
:
:
;
;
:

i
bcndOl:

a

mk

add

bbO

addu

and

set

br

r03,r10,16<O>

r03,r03,<2>

r04,r06,r03

26,r10,bcnd02

r06,r06,4

r07,r04,r04

;
;

;
;
;

.,(- .

XIP,,.tB16 << 2 –> NIP

r08,r08,1@nx> &!Set&that we are in delayed slot
,,i:.3:\

_getOl ~~,;*ptum to main flow

,
bcnd02:

and

clr

br

:

;

;
bbOinst:

extu

ld

extu

XIP t D16 << 2 –> XIP

not in delayed slot

return to min flow
:
;

S1
get contents of S1

B5

length = 1 .

get the bit to test

are we branching

No XIP + 4 –> XIP

not in delayed slot

return to min flow

;
;
i
i
;
:

;
;

bb&_02 :

e r04,r10,16<O> ;
mk r03,r03,<2> i
add r04,r06,r03 :
bbO 26,r10,bbO_03 ;
clr r08,r08,1Gnx> ;
md r06,r06,r04 ;
br _getOl ;

;
bbO_03 :

D16

D16 << 2

XIP t D16 << 2

check N bit

Not in delayed slot

XIP t D16 << 2 –> XIP

return to min flow

MOTOROLA DC408/D
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r06,r06,4 ; XIP + 4 –> XIPaddu

and

set

br

;

;

~blinst:

extu

ld

extu

set

*U

bbl

addu

clr

br

;
bbl_02 :

ext
mak

add

bbO

clr

and

br

~bl_03 :

addu

and

set

br

;
;

r08,r04,r04 ;
r08,r08,1Gn9 ;
_getOl

bbl Instruction

r03,r10,5<l 6> ;
r05,r02[r03] ;
r03,r10,5<21> ;
r03,r03,1<5> ;
r04,r05,r03 ;
0,r05,bbO_02 ;
r06,r06,4 ;
r08,r08,1Gnx> ;
_getOl ;

r04,r10,16<O> ;
r03,r03,<2> :
r04,r06,r03 ;
26,r10,bb0 03 ;
r08,r08,1~—nx> ;
r06,r06,r04 ;
_getO 1 ;

r06,r06,4 ;
r08,r04,r04 ;
r08,r08,1~nx> ~.~:;

XIP + D16

Flag that

return to

<<2 —> NIP

we are in delayed slot

main flow.

S1

are we

No XIP

not in

return

DI6

D16 <<

‘}$laqthat we are in delayed slot

registers)

i
i
;
disam :

;
;

ROUTINE: diasm (Disassetiles instruction)

DEPENDENCIES: r06 mst pint to the instruction to be disass~led.

; Save all working registers

; get and disassemble instruction

; restore the working registers

br _get2 O ; return to min flow
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;
:
;
i

ROWI~: Single step (Single Step instructions)

DEPENDENCIES: Needs keyboard input and storage area for

iteration n-r I~W (32 bits)

:
sstep:

i
;
:
:
;
:
i
;

Save all working registers

check if we are just do a ntir of

iterations or are we single stepping? .<\,$\,
k.:,,\*]/$\,.t.,,,\:h,,

if single stepping wait for key input g>$>}%~
if iterations check not at end of iter&i~#

~!,:,,‘.;;>.,,,,
if at end of iterations trap to,tim~,~~~r

if going back increment counter \!.~>,$,W*:,...
,,l,?tt.~~-”}$>

restore registers ~~,$ *:?’”
..

;
;
;
:
;

swbrk :

;
: tie instmction

;
;
rteinst: .....

pint here

J~cp

:
:
;
:

EPSR–> PSR

ENIP -> NIP

EXIP –> XIP

return to main flow.

trap to monitor

MOTOROLA DC408/D
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Jrmexcp :

;
;

;
SSCP

; then do what is reqired and return to

: emulating the ~CE program.

; else if emulating the hadler

; then setup PSR,

save off exception registers with correct

values from the trace buffers.

setup trace program EPSR, ENIP, EXIP for the

if the exception is to be handed by the

;
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The above

raining

two instmctions are

vectors.

privilege violation

array bomds violation

integer divide error

integer overflow

error, exception

reserved

repeated for the

when shadowing frozen
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