




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Chapter 4

These source code files are assumed to reside in the current
directory, and their names are assumed to be the module’s name,
with the extent of ".C".

If any of these assumptions are false, SourceGate will prompt
for a source code file name, giving the name of the module for
which it cannot find the source code file.. -The full path name
of the file, along with the .corresponding drive.  designator,
should be entered at this time.

If no source code file is available, entering no file name at
the prompt will cause SourceGate to set that module ' back ' ‘to
Assembly mode debug (which requires no source code file), and
continue on to the next module to be set to Source debug mode.
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4.3.54 <filename (Open a Batch File) Command

Command Window Alt(C)

<test

1l:.MAIN + A :.MAIN + 22 ;

DEMO1:18: abuffer{i] = tohex(i); /* Fill ASCII buffer */
990940A DEMO1/LL10: MOVE.W D2,D3

o00406C MOVEA.L #00@@849E:.ABUFFER,A2 N
000412 MOVE.L D2,-(A7) )
Po0414 JSR.L [@0]@0046A:.TOHEX
000412 MOVE.B D@,@@(A2,D3.W)

BO041E ADDQ.L #4,A7

000420 ADDQ.L #1,D2

800422

d: .MAIN :.MAIN + 1F
1000400+4E56:0000--48E7 »3020 7400- 3602 '247C @200 'NV..H.0 t.6.5}..
000410 Q49E 2FP2 4EB9 0002 BG46A 1580 3090 588F ../.N....j..0.X.

g:.MAIN
The '‘<filename’ command is used to temporarily redirect
SourceGate user input from the keyboard to the named
batch file. Any emulator command may be given in the batch
file.

A <! command given in a batch file causes the current

batch file to be closed, and the named batch file opened. Batch

file processing does not return to the old batch file once the

new one finishes. A '<’ by itself on a 1line causes the
- current batch file to be closed without opening a new one.

A batch file name is a standard file name, as given above. The
default extent for this file is ".BAT".
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4.3.55 ! (Terminate And Stay Resident) Command

Entering a '!l’ from the command line will exit the SourceGate
‘program, leaving it resident in the computer’s memory.
After exiting SourceGate through the ry’ command, control
can be returned to SourceGate by typing ‘EXIT’ at the DOS
prompt.

Exiting SourceGate with the ’!’' will leave the current
configuration of the windows, commands, and symbols intact so
that upon returning to SourceGate, the system will be just as it
was before exiting.
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Chapter 5 Tutorial

5.0 Introduction

‘This tutorial will walk you through initializing the software,
setting break points and trigger points, setting up the watch
window, emulating and then stopping the emulator to view the
trace buffer, and setting up a performance analysis session.
Copy the following file from the demo disk into the HMI directory:
HMI>copy a:democopy.bat <cr>
At the HMI prompt, run the batchfile.
HMI>democopy <cr>

This batchfile copies the following demo files from drive a: into
the host computer:

demol.c Source code for the demo program
demo2.c Source code for the demo program
demo3.c Source code for the demo program
demo.abs The hex file to be loaded into

the emulator
demo.bat Batch file to setup demo

pac.set Performance Analyzer setup screen
for the demo program

5.1 Entering SourceGate

SourceGate establishes communication with the emulator and
initiates the software by typing in the following command:

SG68K <cr> - This enters the software.
The default baud rate is set
at 9604.
165
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When SourceGate is started, it will display the following screen:

SourceGate

‘Attempting to establish communications with the emulator...

S ourceGate

After communications have been established, the emulator will
sign-on:

S ourceGate

Initialization in progress...

HMI SERIES 200 MICROPROCESSOR DEVELOPMENT SYSTEM
68000 UNIT . COPYRIGHT (C)1988 BY HUNTSVILLE MICROSYSTEMS, INC. V2.28

Attempting to establish communications with the emulator...

S ourcecGate
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The screen will then display SourceGate "opening":

SourceGate
Stand-~-By
Opening

SourceGate SourceGate

68000 Microprocessor 68000 Microprocessor

Huntsville Microsystems Inc. “jHuntsville Microsystems Inc. |

68000 Microprocessor 68003 Microprocessor

SourceGate

The messages "Setting Up Emulator" and "Reading Emulator Status"
will appear. Once SourceGate is fully  loaded, the -‘Register
Window and Command Window will appear along with a Status Window:

Status Window———————=ter Window Alt(R)
For Help Information: Press F1 ]

= 2709 NT S8 I7 NX NG N2 NV CY
D@ = @@OO4E71 D1 = 55550000 D2 = 0Q000G01 D3 = OQOOAAAA VBR = 00000000
D4 = 00200000 D5 = FFFFFFFF D6 = FFFFFFFF D7 = FFFFFFFF SFC = 1
A@G = 31FCOQ@20 Al = @60442C0 A2 = 31FC5555 A3 = O6044EF8 DFC = o
A4 = @P2@031FC A5 = ARAAD604 A6 = 4EF80020 A7 = 00001000

Command Window Alt(C) |
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You are now ready to begin a SourceGate session.

5.2 Confiquring the System

To configure your system for the demonstration, the batch file
demo.bat should be read into the emulator.

<demo <cr> - This reads batch file demo:bat into
the emulator

The following is executed by Batch File Demo.bat:

config - This will return emulator values
back to the factory configuration

fo,4 0 - These instructions load the

£2,2 1000 reset and stack pointer vectors

f6,6,4ﬂﬂ into memory

rs - This resets the emulator with the
: -above reset vectors

rd,demo <cr> . = This reads into memory the sample
file "demo.abs" which is a record
file containing both symbol and
-hexadecimal data information

In addition, "demo.bat" will:-initialize .the Performance Analysis
Setup window to reflect the examples in the Performance window
sections of this tutorial. Once "demo.bat" has finished loading,
the cursor will return to the command window which will be
cleared.

After. the .demo.bat file has cleared the command window, two
. status windows may be:displayed -in :the upper-left-hand corner of
the screen. These status windows will give a warning that the PC
and/or SP values are invalid. This message was produced when the
batch file executed the "config" command with an invalid PC or SP
loaded in the processor. Entering "ESC" will delete these status
windows and the following screen will be displayed:
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Status Window 1t (R)
Battery backup RAM initialization complete.

NT S I7 XT NG NZ NV CY

D@ = FFFFFFFF D1 = 5555FFFF D2 = FFFFFFFF D3 = FFFFFFFF VBR = 00000000
D4 = FFFFFFFF D5 = FFFF7FFF D6 = FFFFFFFF D7 = FFFFFFFF SFC = 1
AG = 31FCPO@0 Al = 060442C8 A2 = 31FC5555 A3 = @6044EF8 DFC =
A4 = @02@31FC A5 = AAAAO604 A6 = 4EF80020 A7 = i

00001000

Command Window - Alt(C) 1
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- Will display a help window with all

HMI-206-68000

170

SourceGate V1.31

. "Fl ”
available commands for the command
window
[ Help Information ) i
PC = ||FORMAT SELECT FOR COMMAND LINE FORMAT »
SSP = {OVERRIDES COMMAND LINE OVERRIDES
D@ = |[WINDOWS SELECT FOR WINDOW OPERATION 200
D4 = ||'HOME’ LIST WINDOW SELECTION i1
AB = [|['ESC’ EXIT/DELETE WINDOW "]
A4 = ||’'.<CR>" INITIALIZING THE EMULATOR
The s following:is a.list: of .commands which can . be
executed from the Command Line Window:
A IN-LINE ASSEMBLER
BM BYTE DISPLAY MODE
C COMPARE MEMORY BLOCK
CH ENABLE HALT LINE TO TS ALL THE TIME
CHDIR PERFORM DOS CHDIR FUNCTION
CM SHOW STATUS OF CONTROL BOARD MEMORY
CONFIG RECALL FACTORY CONFIGURATION
CR ENABLE RESET LINE TO TS ALL THE TIME inmeee——
D DISPLAY MEMORY BLOCK
DIR PERFORM DOS DIR FUNCTION
DL DISABLE ADDRESS LATCHING TO TARGET SYSTEM
DM DATA MEMORY MODE
d: CHANGE DEFAULT DISK DRIVE
"ESC" - To delete the help window
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"F2" - Begin sequence to move window

Register Window - Alt(R)

PC = D0000400 +MAIN: LINK A6, #0000

SSP = @00010080 USP = FFFFFFFF SR = 2719 NT S I7 XT NG NZ NV CY

D@ = FFFFFFFF D1 = 5555FFFF D2 = FFFFFFFF D3 = FFFFFFFF - VBR = 00000000
D4 = FFFFFFFF D5 = FFFF7FFF D6 = FFFFFFFF D7 = FFFFFFFF SFC = 1
A0 = 31FCO000 Al = @60442CP A2 = 31FC5555 A3 = Q6044EF8 DFC = ]
A4 = @P2031FC A5 = ARAAG604 A6 = 4EF80020 A7 = 00001000

Use Arrows to Move Window -- Press End to Change Size -- Return to Quit ;
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"UpArrow" - Use up arrow to move command
window to top of screen

PC = DP00004900 <MAIN: LINK A6, #0000

SSP = 00001000 USP = FFFFFFFF SR = 2719 - 'NT 8 I7 XT NG NZ NV CY

D@ .= FFFFFFFF D1 = 5555FFFF D2 = FFFFFFFF D3 = FFFFFFFF VBR = 00000000 . - -
D4 = FFFFFFFF D5 = FFFF7FFF D6 = FFFFFFFF D7 = FFFFFFFF SFC = 1 ’
AP = 31FCPP0Z Al = 060442CP A2 = 31FC5555 A3 = B6044EF8 DFC = ]

Command Window Alt(C) 1

| —

Use Arrows to Move Window -- Press End to Change Size -- Return to Quit
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"END" - Begin sequence to size window
PC = 20000400 .MAIN: LINK A6, #2000
SSP = @P001000 USP = FFFFFFFF SR = 2719 NT S 17 XT NG NZ NV CY
D@ = FFFFFFFF D1 = 555S5FFFF D2 = FFFFFFFF D3 = FFFFFFFF VBR = 20000000
D4 = FFFFFFFF D5 = FFFFIFFF D6 = FFFFFFFF D7 = FFFFFFFF SFC = : 1
A@ = 31FCO00% Al = 060442CO A2 = 31FC5555 A3 = @6044EF8 DFC = ]
]
Command Window Alt(C) ]
Use Arrows to Change Size -- Press End to Move Window -- Return to Quit
"DnArrow" : : - Use down arrow to enlarge command

window to full screen size
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- After the command window is moved

<Cr>
and sized, pressing <cr> will save
this new window
Command Window Alt(C) 1
[ |
"F4" - To zoom between the old command
window and the newly sized
command window
"F4" - Again to 1leave large command

HMI-200-68000

window on screen
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¢ <cr> - To display current symbols in the
symbol table. Use pause key to
stop the scrolling and <cr> to
resume the scrolling

Command Window Alt(C) ]
: ]

Module: DEMO1

Absolute Symbols:
.MAIN $90000420
.ZBUFFER $0@00004AE
.ABUFFER $0000049E
_L4 $00000440
L7 $0000042A
_L16 $00000408
LLi $00000408
LL2 . - $00020408
LL10 $0000040R
LL3 $000PR408
LL11 $00000428
LL4 $00000408
LL12 $0000042A
LL5 $20000408
Lso $P0000400
LL6 $P00P0408
LL13 SO0BPO43E
Ls1 $00000408
LL7 $90000408
LL14 $00000440

stestl=7000 <cr> - To add a symbol to the symbol table
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s <cr>

I3
.

Module: ** None_**
Absolute Symbols:

testl

$00007000

Module: DEMO1l
Absolute Symbols:

.MAIN
. ZBUFFER
. ABUFFER
_L4
L7
_L16
LL1
LL2

- LL1D
LL3
LL11
LL4
LL12
LL5
LS
LL6

$S00000400
SO000O4AE
SOB0B04SE
$00000440
$O000042A
$00000408
$00000408
$00000408

-~ S$0000040A

$00000408
$00000428
$00000408
$P000042A
$00000408
S02000400
$P0000408

Chapter 5

- To view the newly added symbol

Command Window Alt(C)

HMI-200-68000
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st <cr> - Show processor status

st

Status: 68910
Processor is currently Idling
Word mode
Supervisor program mode
HALT line is enabled. (CH)
RESET line is enabled. (CR)
Address latching is enabled.
Current target address 0008000
Current number of Wait states for DTACK
Current terminal - ANSI Terminal

Command Window Alt(C)

000
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' 5.2.1 Viewing Source and Assembly

Code can be viewed in both source and assembly, assembly only, or
source only. The default is assembly (:=a), to change to both
(or mixed mode) type in :=m, and to change to source only, type

in :=s.
l:.main <cr> - List the current code at address
400 (.main). It will be the
assembly listing - as this is the
default
Command Window Alt(C)
l:.main

000400 .MAIN: LINK A6, #0000
200404 MOVEM.L D2-D3/A2,-(A7)
000408 L16: MOVEQ #00,D2
02040A DEMO1/LL10: MOVE.W D2,D3 ‘ ]
poo40C MOVEA.L #0000049E:.ABUFFER,A2 -
000412 MOVE.L D2,~(A7)

000414 JSR.L [@@)00046A:.TOHEX
2e041a MOVE.B D@,00(A2,D3.W)

PO041E ADDQ.L #4,A7

000420 ADDQ.L #1,D2

oooaz2 MOVEQ #10,D0

000424 CMP.L D2,DO

000426 BGT.S [00)00040A:DEMO1/LL10O
999428 DEMO1/LL11l: MOVEQ #00,D2
P0042R L7: MOVE.W D2,D@

po@42C MOVEA.L #00@004AE: .ZBUFFER,A2
200432
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- This allows the source listing
to be displayed

Command Window Alt(C)
| |
=8
Module: DEMOl: Source Level Debug ON
Module: DEMO2: Source Level Debug ON
Module: DEMO3: Source Level Debug ON
179
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l:.main <cr> - List the current code showing
source only. (See Note below)

Command Window Alt(C) , 1
l:.main »
990400 .MAIN: LINK A6, #0009

000404 MOVEM.L D2-D3/A2,-(A7)

DEMOl:1l:extern int tohex(); ' /* Binary to HEX converter */
DEMO1:2:extern swap(); /* Byte swap routine - %/
DEMOl1:3:char abuffer[16]; /* ASCII hex buffer */
DEMOl:4:char zbuffer[16]; /* Zero buffer */
DEMOl:5:main()

DEMO1:6: {

DEMOl:7:register int i;

DEMO1:8:for (;;) { : /* "Forever" */
DEMO1:9: .. . for:{i =.0;.:1i < sizeof :abuffer; i++) - :

DEMO1:10: abuffer[i] = tohex(i); /* Fill ASCII buffer */
DEMOl:11: for (i = @; i < sizeof zbuffer; i++) :
DEMO1:12: zbuffer[i] = @; /* Fill Zero buffer */-
DEMO1:13: for (i = B; i < sizeof abuffer; i++)

DEMO1:14: swap(&abuffer([i],&zbuffer[i]); /* Swap buffers */

000442 MOVEA.L #0@0004AE:.ZBUFFER,A2
200448 PEA 00 (A2,D@.W)

pog44ac MOVE.W D2,D@

@PB44E MOVEA.L #0@00049E:.ABUFFER,AD
000454 PEA 00 (A@,DO.W)

200458 JSR.L [00)@P0488: .SWAP

Note: Some assembly may be displayed in this mode. This
assembly is from the library routines of the compiler and is
source code to the emulator since most of these routines are
written in assembly language. '
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t=m <cr> - This allows the source and
assembly listing to be displayed
at the same time

Command Window Alt(C)

s=m
Module: DEMOl: Mixed-Mode Debug ON

Module: DEMO2: Mixed-Mode Debug ON
Module: DEMO3: Mixed-Mode Debug ON
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l:.main <cr> - List the current code again
showing both the source code
and the assembly language
produced from the source code

-Command Window - Alt(C)- |
l:.main .
900400 .MAIN: LINK A6, #0000 '
000404 MOVEM.L D2-D3/A2,-(A7)

DEMOl:1l:extern int tohex(); /* Binary to HEX converter */
DEMO1l:2:extern swap(); /* Byte swap routine */
DEMOl:3:char abuffer[16]; ’ /* ASCII hex buffer */
DEMOl:4:char zbuffer[16]; /* Zero buffer */
DEMOl1:5:main()
DEMO1:6: {

.+|DEMOl:7sregister 4int:i; :
DEMOl1:8:for (;;) { /* "Forever" */
DEMO1:9: . for (i = @; i < sizeof abuffer; i++)
000408 _L16: MOVEQ #00,D2
DEMO1:1@: abuffer[i] = tohex(i); /* Fill ASCII buffer */

$0240A DEMO1/LL10@: MOVE.W D2,D3
00B40C MOVEA.L #00Q@0049E:.ABUFFER,A2
@08412 . MOVE.L D2,~(A7)

200414 JSR.L [00)00046A: .TOHEX
00041A MOVE.B D@, 00(A2,D3.W)

G0041E ADDQ.L #4,A7

P004a20 ADDQ.L #1,D2

000422 MOVEQ #18,D@

600424 CMP.L D2,D@

"F4" - Zoom back to original sized
Command window

182
HMI-200-68000 SourceGate V1.31



5.3 SourceGate Windows

Chapter 5

The basic keys to control the windows in SourceGate are the

following:
I'HOME "
"ESC "

"Fl "

"Fz "

“F4 "

"ALT F1*"

Main Emulation Control Window
To delete the current active window

Help Window will display help
available information at the
current level

To size and move the current active
window on the screen.

To zoom and view two versions of a
window

Help window that lists all the
windows that are available and
the ALT keys to select these windows

To view the Main Emulation Control Window type in the "HOME" key
and the following list will be displayed:

PC = 00000400 .MAIN: LINK A6, #0000

SSP = 00001000 USP = FFFFFFFF SR = 2719 ‘NT S I7 XT NG NZ NV CY

D@ = FFFFFFFF D1 = 5555FFFF D2 = FFFFFFFF D3 = FFFFFFFF VBR = 20000000
D4 = FFFFFFFF D5 = FFFF7FFF D6 = FFFFFFFF D7 = FFFFFFFF SFC = 1
A@ = 31FCP0P@ ApF—— Main Emulation Control Menu ==—====xC = "]

A4 = @@2031FC AjlCommand c.cccecees

Event ..ccceeeccee
Sequence .c..ecsecces
Performance ......
Trace .ceceeescccas
Watch ...... ceceee
Register .........
Configuration ....
Interface .cceec.e
Shell ...cceenccee
View cceceeeccccnes

Register Window - Alt(R)

Command Window

Event Selection Menu
Sequencing Menu
-Performance Menu
Trace Window

Watch Window
Register Window
Configuration Window
Interface Window
Operating System Window
View a File

Command Window Alt(C) 1

HMI-200-68000
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Chapter 5

The command window is where the majority of emulator commands are

executed. Examples of some

the command menu are shown
"HOME "

Arrow down to where
Command is highlighted

Command <cr>

"F4"

£f80006,80FF,0 <cr>

d8096,88FF <cr>

£8000,80ff,0

d8200,80f £

008000 0000 0000 0000 0000 OC00
008010 0P00 0000 O0CC 0000 00080
028020 20C0 0DOC COLD TOOD VOO0
008030 0000 0000 0000 G000 0000
008040 0000 0000 0000 Q000 0000
008050 0000 0000 0000 0000 0000
008060 0000 2000 0000 @000 0990
008070 0000 0000 0000 0000 PO2R
008080 0000 0000 0000 0000 G000
028090 0000 0000 G000 0000 0080
0080A0 0000 0000 0000 O000 0000
0080BP 0000 0000 000 0000 000
2080Ce 0000 0000 0000 0008 0000
2088D0 C0G0 PO00 OO0 V000 L0000
OO80EQ 2000 0000 0000 0000 0000
P280FZ 0000 0000 0000 9000 0000

Command Window Alt(C)

0000 0000 O0B0 <cecovesccccscccs
0000 0000 QB0F ..ceccecocccsasce
0000 G000 DOOD ecocecevevccnces ‘m
0000 0000 PB00 ..cccccecccscnce
0000 9000 BO0@ ..ccocecoccccacs
0000 0000 POBB ..cccvocecccsncese

0000 0000 G000 . ..ccocecacosaces

0000 00

0000 0000 PO0F .cccceeccccncsce

0000 00

0000 PP00 BOOB .cecoecvscaccsscs
0000 0000 POOB ..ccocovcccccass
0000 0000 0008 ..ccececvccvecne
0000 OP0D BO0D .ccocecececcccnce
0000 0000 Q000 .ccocecececccnne
0000 2000 BO0B ..cocecacecccnccs

of the commands that are available in

To View available windows
Arrow to the Command window
Select the Command window by
pressing <cr>

For full sized command window

The fill command allows you to
fill a memory block with a value

Display memory block starting at
address 80088 and ending address
80FFH which now contains all
zeros

00 PBB0 .icicececonncane

ﬂg 0@66 @ee o eee000000c0e

HMI-200-68000
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Use up arrow key to move
highlighted bar to
d8poe,80FF

<Ccr>

xpc=400
ssx <cr>

Type in a <CR>

Command

xpc=400

88X

P0O00400 - JMAIN: - - LINK A6, #0000

00000404 MOVEM.L D2-D3/a2,-(A7)
DEMOl:1l:extern int tohex();
DEMOl:2:extern swap();
DEMOl:3:char abuffer[16];
DEMOl:4:char zbuffer[16];
DEMOl:5:main()

DEMO1:6: {

DEMOl:7:register int i;
DEMOl:8:for (;;) {

DEMO1:9: for (i =

00000408 L16: MOVEQ #00,D2

DEMO1:180: abufferii] =
P0@20940A DEMO1l/LL10: MOVE.W D2,D3
0000040C. . MOVEA.L #00Q@0049E:.ABUFFER,A2
00000412 MOVE.L D2,-(A7)

00000414 JSR.L [@0]00046A:.TOHEX
O0PPP046A .TOHEX: LINK A6, #0000
00PO046E MOVE.L @008 (A6),D1

DEMO2:1:int tohex(c)

@; i < sizeof abuffer;

Chapter 5

Use the up arrow key to select
commands that are to be executed
again without having to re-type
them again

Command selected with highlighted
command bar is repeated

Change PC value to 4060H
Single step through your code

To abort this command

Window Alt(C) ]

/* Binary to HEX converter */
/* Byte swap routine */
/* ASCII hex buffer */
/* Zero buffer */

*/

/* "Forever"
i++)

tohex(i); /* Fill ASCII buffer */

Convert low digit of ¢ to ASCII hex */

! <cr>

exit <cr>

CNTRL~-HOME

HMI-200-68000

Allows exit to DOS operating system
DOS commands can be executed
without leaving SourceGate

To exit DOS and get back to
SourceGate

Clear command window
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5.3.2 The Register Window

The register window displays all the current register values.
The register values can be modified by placing the cursor on the
desired field and entering a new value.

"HOME" - To view available windows
Arrow down to where | - Arrow to the Register Window.
Register is highlighted
Register Window <cr> - Select the Register

window by pressing return
Arrow over to PC - Arrow to the PC option
8000 <cr> ' - Change the value of the program

counter to 80060H

Register Window Alt(R)

PC = 00008000 ORI.B #006,D0

SSP = (GOOPOFE4 USP = FFFFFFFF SR = 2710 NT S I7 XT PS NZ NV NC
DO = @O02@22F D1 = 00C0O0P¢ D2 = @O000020¢ D3 = FFFFPOO0 VBR = 00000000
D4 = FFFFFFFF D5 = FFFF7FFF D6 = FFFFFFFF D7 = FFFFFFFF SFC = 1
AG = 31FC@020 Al = B60442C0 A2 = POOOD49E A3 = D6044EF8 DFC = o
A4 = @P2@31FC A5 = AAAAP6Q4 A6 = OOOOOFE4 A7 = OOOOOFE4

ESC - To delete this window
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5.3.3 The Event Windows

The event window allows you to define the the 4 events (A,B,C,D)
as HEX, Binary, Status and external signals. The four events are
broken down into smaller, compact windows with specific functions
in SourceGate.

"HOME " - To view available windows

Arrow down to where ‘ . .=_Arrow to the Event window
Event is highlighted ‘

Command Window Alt(C) i

Main Emulation Control Menu
command c......... Command Window
Event ..¢ccee..... Event Selection Menu
Sequence ......... Sequencing Menu
Performance ...... Performance Menu
TracCe .essesseeses Trace Window
Watch ¢ccceeeees.. Watch Window
Register ......... Register Window
Configuration .... Configuration Window
Interface ........ Interface Window
Shell ......cc.... Operating System Window
VieW ssceceseecseess View a File

Event Selection
Event A ....... Event A Selection
Event B ....... Event B Selection
Event C ....... Event C Selection
Event D ....... Event D Selection
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Event <cr> - Select the Event Window by
pressing return to enter

Arrow to where A is - Arrow to Event A in the Event
highlighted Selection Window

Command Wp——=—== Event A Hex ~[Preview] ==————
Address: XXXXXXH

OFF: H H

Data: XXXXH

Status : XXXH

External: XXXXH

Pass Count: @001H

=== Event A Hex [Preview]

Event Selection
Event A ....... Event A Selection
Event B ....... Event B Selection
Event C ....... Event C Selection
vent D ....... Bvent D Selection
|
Event A <cr> - Select Event A
Address 0G049E - Set address to be 49EH
Arrow down to Pass Count - Arrow to Pass Count to set the
value
188
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Pass Count 0200 - Set the Pass Count to be 0200H
Command W Event A Hex

Address: @P049EH .ABUFFER
OFF: H H
Data: XXXXH
Status: XXXH

. [External: XXXXH
Pass Count: G200H

Event A Hex

Event A Binary [Preview]
Address: 00000000 00000100 10011110B

Data: XXXXXXXX XXXXXXXXB

Pass Count: @200H
: Event "A Binary - :[Preview] =———— .

"ESC*" - To delete this window
"HOME " - To view available windows
Arrow down to where - Arrow to the Event window

Event is highlighted
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Enter "TAB" - Enter TAB to view all events

Command W

Event D Binary [Preview]
Address: XXXXXXXX XXXXXXXX XXXXXXXOB

Data: XXXXXXXX XXXXXXXXB

w|Pags Count: ‘@001H

Address: @0049EH .ABUFFER

OFF: H H
Data: XXXXH
Status: XXXH-
External: XXXXH

Event A Hex

Event B Hex
Address: XXXXXXH

OFF: H H
Data: XXXXH
jatus: XXXH

ternal: XXXXH
dress: XXXXXXH

F: H H
ta: XXXXH
atus: XXXH

Event D Binary [Preview]

Address: XXXXXXH

OFF: H H
Data: XXXXH
Status: XXXH
|External: XXXXH

Event D Hex

Pass Count: P001H

"ESC" to delete Event D -

Set up Event C -
Type in a : -
type in demol/16 <cr> in -

highlighted space

Event D Hex

Delete Event D
Define parameters for Event C

To define a symbol instead of the
address ’

Type in source code line number
symbol "demol/16" next to address
field. "demol/16" equals the
address of line 106 in module
demol.
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Address 00048A should - Address for source line "demol/1l8*"
appear

Arrow to Pass Count field

Pass Count 0862H - Change Pass Count to 0002H
Command W ‘Event A Hex
Address: . - @0049EH  .ABUFFER .
OFF: : H
Data: XXXXH
Status: XXXH
Event C Binary ([Preview] ternal: XXXXH
Address: 00000000 00000100 000019108 = Event B Hex
dress: XXXXXXH
Data: XXXXXXXX XXXXXXXXB F: H H
ta: XXXXH
Pass . Count: 0G@0G2H - R : ‘flatus: . XXXH
Event C Binary [Preview] ternal: XXXXH
Event C Hex
Address: 00@40AH DEMO1/10
OFF: H H
Data: XXXXH
Status: XXXH
External: XXXXH
Pass Count: 0002H
Event C Hex

"ESC" - To delete the window
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- {Address: 00000000 00009100 21110110B -

Chapter 5

Type in a : - To define a symbol instead of an
address
Type demo2/5 in high- - Enter line 5 of module "demo2"
lighted space
Address @00476H should - Address of source code line
appear *demo2/5" is displayed
~Command - W= Event A Hex-

Address: GOP49EH .ABUFFER

OFF: H H

Data: XXXXH

Status: XXXH

External: XXXXH

Event B Hex
Address: 900476H DEMO2/5

|OFF: : H
Data: XXXXH
Status: XXXH
External: XXXXH

Pass Count: 2001H
Event B Hex

Event B Binary [Preview]

Data: XXXXXXXX XXXXXXXXB

Pass Count: 0P@1H
Event B Binary [Preview]

"ESC" - To delete Event B window

"ESC" - To delete Event A window
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5.3.4 The Sequence Windows

The sequence functions of the emulator have been broken down into
‘four windows including Break points, Trace Trigger, Interval
timer, and External outputs.

"HOME " - To view available windows

Arrow down to where - Arrow to the Sequence window
Sequence is highlighted ~

Command Window Alt(C) ]

Main Emulation Control Menu
command. «.ec..0.4.. Command Window
Event ..c.¢¢e...... Event Selection Menu
Sequence ......... Sequencing Menu
Performance ...... Performance Menu
Trace .e.ceesseee.. Trace Window
Watch ..ccceees... Watch Window
Register ......... Register Window
Configuration .... Configuration Window
Interface ........ Interface Window
shell ............ Operating System Window
VieW ccecveseecese.. View a File

. Sequence Menu
Break Point ........ Setup Break Point
Trace Trigger ...... Setup Trace Trigger
|Interval Timer ..... Setup Interval Timer
External Output .... External Output

Sequence <cr> - Select the Sequence Window
by pressing return to enter
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Arrow to where Break

- Arrow to the Break Point
‘Point is highlighted Option

Break Point [Preview] ow Alt(C)
Break Emulation: OFF

Activator:

Auto Restart count: @0H times
("XX" yields continuous restarts)
Wait for <CR> before each restart?
Break Point [Preview]

NO

Sequence Menu
Break Point ........ Setup Break Point
Trace Trigger ...... Setup Trace Trigger
Interval Timer ..... Setup Interval Timer
External Output .... External Output

Break Point <cr> - Enter the Break Point Option

Break Emulation <cr>

- Set the break emulation to be On
or OFF
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Arrow up for ON <cr>

Break Point Alt(Y)
Break Emulation: ON
Activator:
Auto Restart count: @0H times
("XX" yields continuous restarts)

Chapter 5

- Use arrow keys to select ON

Wait for <CR> before each restart? NO

Break Point Alt(Y)

ow Alt(C)

O O
A x g
www

OR C
OR C OR D

AND B
AND B AND C
THEN B
THEN C THEN D
OR (B AND C)
OR (B THEN C)

AND (B OR C)
AND (C THEN D)

PEPIPPIOPYPEPPY

-[Predefined Sequences];

OR B OR C THEN D

THEN B WITHOUT C

Activator <cr>

HMI-2006-68000

- Set the activator by pressing
return for a list of predefined
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Arrow to defined sequence
A <cr>

Break Point Alt(Y)

Break Emulation: ON

Activator: A

Auto Restart count: 20H times

("XX" yields continuous restarts)
Wait for <CR> before each restart? NO

Break Point Alt(Y)

ow Alt(C)

Chapter 5

= Select A as the event to break on

" ESC "
L1} HOME ”"

Arrow down to where
Sequence is highlighted
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"TAB" - Press TAB to view all sequence options

Break Point Alt(Y) =——==mo0w Alt(C) |
Break Emulation: ON [ |
Activator: A

Auto Restart count: @@H times

("XX" yields continuous restarts)
Wait for <CR> before each restart? NO

Trace Trigger Alt(U) =

Trace Trigger: OFF

Trigger is:

End Trace @900H cycles after trigger

Trace Qualifier: NONE *
* Pass Counts for Events Do Not Apply

Interval Timer Alt(V)
Interval Timer: OFF

Start on:
|Stop on:
Interval Timer Reading:
@ usec.
External Output Alt(32)
External Level Output: OFF ON
Activator: OFF

External Pulse Output: A NEGATIVE
Pulse will be generated ON Event D *
* Pass Count for Events Do Not Apply

External Output Alt(2)

"ESC" on External Output - Delete the External Output Window
Window
Interval Timer <cr> - Set the Interval Timer to be
ON or OFF
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Arrow up for ON <cr>

Break Point Alt(Y)
Break Emulation: ON
Activator: A
Auto Restart count: 0OH times
("XX" yields continuous restarts)
Wait for <CR> before each restart? NO

Trace Trigger Alt(U)
Trace Trigger: OFF
Trigger is:
End Trace OO@0@H cycles after trigger
Trace Qualifier: NONE . *
* Pass Counts for Events Do Not Apply

=== Interval Timer Alt(V)
Interval Timer: ON

Start on:

Stop on: .

Interval Timer Reading:

@ pusec.
‘ Interval Timer Alt(V)

Chapter 5

- Use arrow keys to select ON

ow Alt(C) ]

[Predefined Sequences ]

OR B

OR B OR C

OR B OR C OR D
AND B

AND B AND C
THEN B
THEN C THEN D
OR (B AND C)

OR (B THEN C)

OR B OR C THEN D
AND (B OR C)

AND (C THEN D)
THEN B WITHOUT C

POPPIPIPEYIPYYYPDP
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Start on: B <cr> - Timer will start counting on Event B
‘Stop on: C <cr> - Timer will stop counting on Event C
Break Point Alt(Y) ow Alt(C)

Break Emulation: ON

Activator: A

Auto Restart count: @@H times

("XX" yields continuous restarts)

Wait for <CR> before each restart? NO

Trace Trigger Alt(U)
Trace Trigger: OFF

Trigger is:

End Trace O@0QH cycles after trigger

Trace Qualifier: NONE *
* Pass Counts for Events Do Not Apply

Interval Timer Alt(V)

Interval Timer::ON S e - ON

Start on: B OFF

Stop on: C

Interval Timer Reading:

P usec.

Interval Timer Alt(V)

.The - timer .. value will be displayed in this window and in the
Emulation Status window.

"ESC" - To delete the window

199
HMI-200-68000 SourceGate V1.31



Trace Trigger <cr>

ON or OFF

Arrow up for ON <cr>

Break Point Alt(Y)
Break Emulation: ON
Activator: A
Auto Restart count: 00H times
("XX" yields continuous restarts)
Wait for <CR> before each restart? NO

Trace Trigger Alt(U)
Trace Trigger: ON

Trigger is:

End Trace @@@OH cycles after trigger
Trace Qualifier: NONE *

. *: Pass-Countsrfor:Events Do Not Apply~

Chapter 5

- Set the Trace Trigger to be

- Use arrow keys to select ON

ow Alt(C)

222
www

OR C
‘B OR C.OR D
AND B
AND B AND C
THEN B

THEN C THEN D
OR (B AND C)
OR (B THEN C)

AND (B OR C)
AND (C THEN D)

PwrPPPwPPIPYYY

‘[Predefined Sequences]s;

OR B OR C THEN D

THEN B WITHOUT C

Trigger is : B <cr>
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End Trace 0800 - Type in 8@0H to be number of

cycles traced after the trigger

Break Point Alt(Y) ow Alt(C) 1
Break Emulation: ON n
Activator: A
Auto Restart count: @0H times
("XX" yields continuous restarts)
Wait for <CR> before each restart? NO
Trace Trigger Alt(U)
Trace Trigger: ON
Trigger is: B
End Trace ©@800H cycles after trigger
Trace Qualifier: NONE * NONE
* Pass Counts for Events Do Not Apply DURING EVENT D
Trace Trigger Alt(U) EVENT D THROUGH C
" ESC "

- To delete Trigger window

"ESC" - To delete Break Point Window
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5.3.5 The Trace Windows

The trace window will display the break and trigger trace buffer.
The code can be viewed in disassembly, state, source,
disassembly/state, disassembly/source or disassembly/state/source
while in the trace buffer.

"ALT C" - To return to command window
rs - Resets the PC to 400H
g <cr> .. . =.Starts the emulator at 4060¢H
This will put trace information
into the trace buffers
Break Point Encountered - These messages will be displayed
Trace Trigger in the emulator status window
Command Emulation Status:
rs : Status :+ Breakpoint Encountered
g Trace s+ Trace Trigger
Pass Count A: 0200 B: 0180 C: @180 D: A244
Timer : 019 usec.
Emulation Status
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"HOME " - To view available windows

~Arrow down to where - Arrow to the trace window
Trace is highlighted

Trace <cr> - Select the Trace Window by
pressing return

‘Command Window - -Alt(C) - - ]
rs ) ™)

-Cycle—Address=—Disassembly Bus Activity=—=Alt(T);
J.oecocerececcesonnevenessecio Beginning Of Buffer ..cccceececececocccceccccnns
PPeP @0P400 LINK A6, #0000 '

WR 2000 > BOOFFC

WR OFE@ > OOOFFE
2002 #02464  MOVEM.L D2-D3/A2,-(A7)

WR O4AE > OOOFFA

WR 0000 > OOOFF8

WR OQOF > OOOFF6

WR FFFF > QO0OFF4

Buffer[Trigger buffer) Mode[Disassembly |=——=—

"F2" Use F2 key to move and size window

Use arrow up key to move Use the arrow keys to move the window

window to top of screen
"END" - To switch to size mode

Use the arrow key to change the size

Use arrow down key to size
the window to bottom of
the screen
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<Cr>

2009

0082

020D
GOPE
9011
0012

2817

"F4 "

”F4 "

#0006 .

‘Cycle—Address==Disassembly
cesectcestcectcccrcscecsos. Beginning Of Buffer ...ccceceecccccrccocnccnncncs

000400

000404

000408 ...

00040A
peo40C
000412
poo414

goo46A

—==——==——=Buffer[Trigger buffer]

Chapter 5

- To display newly sized Trace

window

LINK A6, #0000

WR 0000 >
WR..OFEQ >
MOVEM.L D2-D3/A2,-(A7)
WR OG4AE >
WR 0000 >
WR 000F >
WR FFFF >
WR 00601 >
WR 00090 >
MOVEQ- #00,D2
MOVE.W D2,D3
MOVEA.L #0000049E:.ABUFFER,A2
MOVE.L D2,-(A7)
JSR.L [920]00046A:.TOHEX
WR 0000 >
WR 0000 >
LINK A6, #0000
WR 0000 >
WR 041A >
WR 0000 >
WR OFFC >
‘Mode [Disassembly]

- To zoom in and

Trace windows
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Bus Activity===Alt(T)3

POOFFC
OO0FFE .

O20FFA
P2OFF8
OOBFF6
PBOFF4
POOFF2
P2OFFO

POOFEE
@@OFEC

POOFES
OBOFEA
POOFE4
PBOFE6

..., out of different size
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<Ccr>

Chapter 5

- Entering a <cr> brings up the
Trace Configuration window.
Trigger Buffer is highlighted
in the buffer field. This
means that the trace displayed
is the Trigger Trace Buffer.
Notice that [Trigger Buffer]

. is .displayed in the bottom border
of the trace buffer window also.

Cycle=—Address=—Disassembly

0002..++000434 .. MOVEM.L1D2=D

Buffer
Format
PP36 092408 MOV|Time Tag
209D O0040RA MOV

Arrow down to the
Format Field

HMI-200-68000

ceesscececscsscsccscsscscees Beginning Of Buffer ..ccceeececocesccccscncccces
0000 000400 LINK A6, #0000

Bus Activity=—=Alt (T)j

WR 0000 > OBOFFC

WR OFEC > OOOFFE
Break buffer WR B4AE > OOOFFA
Trigger buffer WR 0002 > O00FF8

WR BOGF > 000FF6
Trace Configuration WR FFFF > Q00OFF4
: Trigger buffer WR 0001 > GOOFF2
: Disassembly WR 0099 > G00FFQ
¢ OFF

@POE 0@P40C MOVEA.L #00@@049E:.ABUFFER,A2
@011 ©08412 MOVE.L D2,-(A7)
@012 ©0@414 JSR.L [00)@@F46A:.TOHEX

2817 90g46A  LINK A6, #0000

Buffer[Trigger buffer) Mode [Disassembly]

Trace Configuration

0000 > OOOFEE
2090 > @IPFEC

0000 > OOOFES
2412 > POOFEA
0000 > OOOFE4
OFFC > OO0OFE6

5558 35

- Arrow to the Format Field
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<cr>

Arrow down to where
Disassembly/Source is
highlighted

Disassembly/Source <cr>

ESC

Chapter 5

Entering a <cr> will allow you
to change the Trace display format

Select the disassembly/source
option as the format
Set the option to be both

disassembly and source

ESC deletes the Trace Configuration

~window and changes the Trigger

Trace buffer to display both
disassembly and source. Notice
that [Disassembly/Source] is
displayed in the bottom border of
the trace buffer window also.

Cycle=—Address=—Disassembly

cseccssescssescscescsccsses Beginning
0000 002408 LINK A6, #0000

0902  0P04@04  MOVEM.L D2-D3/A2,-(A7)

DEMOl:1l:extern int tohex();
|DEMOl1:2:extern ~ swap();
DEMOl:3:char abuffer[16];

DEMOl:4:char
DEMOl:5:main()
DEMO1:6: {
DEMOl:7:register int i;
DEMOl:8:for (;;) {

-zbuffer[16];

; i < sizeof abuffer; i++)

DEMO1:9: ‘for (i =

0906 000408  MOVEQ #08,D2

DEMO1:10: abuffer[i] = tohex(i);
000D 00040A  MOVE.W D2,D3

Bus Activity=—=Alt(T);
Of Buffer .cccccecececcccsccsssccncsccocns

0000
PFEQ

>
>

@POFFC
P0OFFE

G4AE
0ooe
POOF
FFFF

OO0FFA
QOOFF8
O0OFF6
B0OFF4
0201 Q00FF2
0000 > OOOFFQ
Binary to HEX converter
Byte swap routine

ASCII hex buffer

Zero buffer

FE553% 3%

/*
/*
/*
/*

*/
*/
*/
*/

*/

/* "Forever"

/* Fill ASCII buffer */

Buffer[Trigger buffer])-
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- Enter B to view beginning of

Trigger Trace Buffer.

Notice

that "C" source code is displayed

in the buffer

‘Cycle=—Address=—Disassembly

0200 000400 . LINK A6, #0000

DEMOl:1l:extern int tohex();
DEMOl:2:extern swap();
DEMOl:3:char abuffer[16];
DEMO1l:4:char zbuffer([16];
DEMOl:5:main()

DEMO1:6: {

DEMOl:7:register int i;
DEMOl:8:for (;;) {

0006 000408 MOVEQ #00,D2

280D 00040A  MOVE.W D2,D3
=—Buffer[Trigger buffer]

HMI-200-68000

0202 200424 MOVEM.L D2-D3/A2,-(A7)

DEMO1:10: abuffer[i] = tohex(i);

Bus- Activity===Alt (T);
ceescsessscsscassescssccscse Beginning Of Buffer. ccececceccescescccocsacesmnes

0000
PFEQ

P4AE
0000
Pa0F
FFFF
0001
2200

FE555% 2%

>
>

>
>
>
>
>

>

PBOFFC
POOFFE

POOFFA
POOFF8
POOFF6
PBOFF4
POOFF2
POOFFO

/* Binary to HEX converter
/* Byte swap routine

/* ASCII hex buffer
/* Zero buffer

/* "Forever" */

DEMO1:9: for (i = 0; i < sizeof abuffer; i++)

- Enter E to view end of

Trigger Trace Buffer

- /* Fill ASCII buffer */

Mode{Disassembly/Source]

.*/

*/
*/
*/

- Enter T to view the code following

the Trigger Point. The top of the
instruction
after the trigger point.

display is the next
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Arrow up to where ' - The trigger point is the cycle
Trace Delay Trigger located above Trace Delay Trigger
is ‘displayed

FCycle=—Address=Disassembly Bus Activity=—=A1lt(T)3
DEMO2:5:¢c += ‘0‘; /* @-9 becomes ‘B’'-'9" */
0923 908476  MOVEQ #38,D8

Trace .delay trigger-
pG24 ©00478 ADD.L D@,D1 '
DEMO2:6:if (¢ > *9’) { /* should be 'A’~'F'? */
2025 90047A  MOVEQ #39,D@

2026 00047C CMP.L D1,D@

0027 P0B47E BGE.S [990)000482:DEMO2/LL10

DEMO2:7: c += (‘A’'~'9'=1); /* OK, make it ‘A’~‘F’ */
0028 200480 ADDQ.L #7,D1
: DEMO2:8:}
< ie,o o |DEMO2393:return 3 o e = - , /* Return hex character */

DEMO2:1d:}

0029 0209482 MOVE.L D1,D@

002n 020484 UNLK A6

2000 < @POFE4
OFFC < @OOFE6
0928 000486 RTS
0000 < GOOFES
241A < @OOFEA

68 &8

2031 90841A MOVE.B DO,0@(A2,D3.W)

WR 3030 > O0949E
P33 08041E ADDQ.L #4,A7
Buffer[Trigger buffer]) Mode[Disassembly/Source J=—————=
<cr> ‘ , - Enter a <cr> to bring up the Trace

Configuration Window

Arrow to Buffer Field | - Set the buffer to view break point
<cr> - Entering a <cr> allows you to choose
between the break buffer and trigger
buffer
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Break Buffer <cr>

Choose Break Buffer to be displayed

ESC - Delete the Trace Configuration
Window
B - View beginning of break buffer
E - View end of break buffer
-Cycle=—Address=—Disassembly Bus Activity=—=Alt(T);
@F6E  ©@00488 LINK A6, #0000
WR 0000 > ODOFE4
WR O45E > OOOFE6
WR 0000 > GOOFED
WR @FFC > @OOFE2
@F72 .00048C MOVEA.L 0008 (A6),Al
RD 0000 < OOOFES8
RD @49F < @OGOFEA
@F76 000499 MOVEA.L 90@C(A6),AQ
RD 2000 < @BOFEC
RD @G4AF < OQOQOFEE
DEMO3:1:swap(pl,p2) /* Swap bytes at *pl and *p2 */
DEMO3:2:register char *pl, *p2;
DEMO3:3: {
DEMO3:4:register char t;
DEMO3:5:t = *pl; /* Get first char */

@F7A 202494 MOVE.B (Al),DO
RD FF31 < O0049E
RD FF02 < Q004AE
WR 0000 > @0049E
DEMO3:6:*pl = *p2; /* Overwrite with second */
@F7D . @@0496 -.MOVE.B (A8), (Al) :
eeccecccscscscssscsccccccnscesse Bnd Of Buffer ..cccccececccccceccncccscccncne

Buffer[Break buffer) Mode{Disassembly/Source]

209
HMI-200-68000 SourceGate V1.31



Chapter 5

5.3.5.1 Duplicate Trace Windows

Duplicate windows can be displayed on the screen at the same
time. Several trace windows can be active on the same screen.
‘This feature can be used to put a certain section of the trace in
one window while scrolling the buffer in the 2nd window.

F4 : - While viewing the trace buffer,
switch to the smaller trace window
display

"HOME" - To view available windows

Arrow down to where : .. = _Arrow. to Trace window

Trace Window is highlighted

Hold the "CNTRL" key while To create a duplicate Trace
striking a <cr> on the window
Trace Window

2nd Trace. Window on - = The duplicated Trace window is on
.top of -first. : : . top of the first Trace window
F2 - Use the F2 key to move and/or

resize the trace windows as was
done before

Command Window Alt(C) - 1

rs ]
‘Cycle=—Address=—Disassembly Bus Activity=——=Alt(T)j
DEMO3:4:register char t;

DEMO3:5:t = *pl; /* Get first char */

ZF7a g2g4c4 MOVE.B (Al),D2
RD FF31 < 00049E
RD FF@0 < OO04AE
WR 0000 > 0@049E

DEMO3:6:*pl = *p2; - S -/* Overwrite with second */
@F7D 000496 MOVE.B (A8), (Al)
eccccescsscccssccssssssccsccsses EBNA Of BUFfEr ..ceceessccccccccssccscscncsnsca
Buffer[Break buffer] Mode[Disassembly/Source])

RD FFO0 < O004AE

: WR 0000 > O0049E

DEMO3:6:*pl = *p2; /* Overwrite with second */
@F7D @P0496 MOVE.B (AQ), (Al)

e 0 ce 0000000000000 0000 000000 End Of Buffer @e e e 000 e00e s 0000 Ps LR NOLOROES

Buffer[Break buffer] Mode[Disassembly/Source]
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"CNTRL-PGUP" or "CNTRL-PGDN" - To toggle between duplicate
Trace windows

"ESC" - Delete first Trace window

"ESC" - Delete second Trace window

5.3.5.2 Freeze Trace

We will view the feature of the freeze trace which allows you. .to
freeze or hold the trace buffer while the emulator continues..: to
~.run. If the trigger condition plus delay has been met; then -the
freeze trace will display the trigger trace buffer. If the
trigger condition plus delay has not been met, then the freeze
trace will display a "snapshot" of the last 4K cycles of code
executed before the freeze trace command was given. »

"ALT F1*" - To view available windows using
.the ALT key to select

Arrow to "ALT Y" - Find "ALT Y" in Alt key window

Select ALT (Y) for Break Point

"ALT" (YY) <cr>

Set the break emulation to be ON
or OFF

Break Emulation <cr> .
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Arrow to OFF <cr>

Chapter 5

- Use arrow keys to select OFF

Break Point Alt(Y)
Break Emulation: OFF
Activator: A
Auto Restart count: O@OH times
("XX" yields continuous restarts)

Wait for <CR> before each restart? NO

1t(c)
ON
OFF

Break Point Alt(Y)

ESC
rs <cr>
g <cr>

"ALT" (T) for Trace
Window

HMI-200-68000

- Delete the Break Point window
.- Reset the PC to 400H
- Tell the emulator to go

- Select ALT (T) Trace Window
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"F*" - To freeze the trace buffer. This
will display the trigger trace
buffer since the trigger condition
plus delay was met. Notice that
[Freeze Buffer] is displayed in the
bottom border of the Freeze window.

- Command -Emulation: Status-
rs Status ¢ Emulator Running
g Trace ¢ PFreeze Trace Activated
Pass Count A: 9D@G7 B: 43B7 C: 43B8 D: 7AB3
Timer : 919 usec.
Emulation Status
fCycle==Address—Disassembly Bus Activity==Alt(T);

OFEE . -- 000454 ‘. 'PEA:.39(R0O,D7.W)
WR 0000 > OOOFE4
WR @4A1 > @OGOFEA
@FF6 ©00414 JSR.L [4E]563002
GFF8 pog4a4c MOVE.W D2,D@
OFF9 000422 ADDQ.L #1,D2
WR ©@4B8 > OQOOFEE
@FFA 90043A CMP.L D2,D0O
eeeesecseccesscccsssccscscccccs ENd Of Buffer ....ccececccencecccscccncasacccses

Buffer[Freeze Buffer] Mode [Disassembly/Source |——————
"CNTRL S" - To setup parameters for search
Arrow to Address field - Select the address option
213

HMI-200-68000 SourceGate V1.31



Type in a ":"

Type in demol/1@ <cr> next

‘to address field

rs

Chapter 5

- To define a symbol to search for

- Type in

source code line 10

of module demol to search for

Command
Status
Trace
Pass Count A
Timer

e o0 o0 e

Search For:
Cycle: XXXXH
Cycle—Address=—=Di| Address: O0040AHDEMO1/10 us Activity=—=Alt(T);
OFEE 000454 PE Data: XXXXH
External: XXXXH R 0002 > BOOFE4
: . .Jstatus: . 7:X VMA‘*  3: X FC2 R P4Al1 > QOOFEA
@FF6_ 200414 ..-JS||10:-X. BERR’... 6:X IPL2'* - 2: X.FCl
OFF8  @@044C MO| 9: X AERR'’ 5:X IPL1’ 1: X Fco
@FF9  ©08422  AD| 8: X VPA' 4:X IPLB’ @: X R/W’ :
* Applies to 68000, 68818 Only R 04B8 > OPOFEE
@FFA 20043A CM Search For:

Emulation Status
Emulator Running

‘Freeze Trace Activated
‘9D@7.B: 43B7 C: 43B8 D:. 7AB3
.@010 usec.

s

Emulation Statu

® 0 @ 0 00 00000000 E eSS OO SENS End of Buffer ® © 0 6 0 000 00O 0O O S OOLe s S eOeN e e

Buffer[Freeze Buffer) Mode [Disassembly/Source]==

ESC

"B L}

HMI-200-68000

- Deletes the

- To go to
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"s*" - To do the search. The top of the
display shows line 10 of module
demol

Command Emulation Status
rs Status : Emulator Running
g Trace : Freeze Trace Activated
Pass Count ‘A: 9D@7 B: 43B7 C: 43B8 D: 7AB3
Timer H 910 usec.
Emulation Status
-Cycle—Address=—Disassembly Bus Activity=—=Alt(T)j
DEMO1:18: abuffer[i] = tohex(i); /* Fill ASCII buffer */

@128 ©@P4OA MOVE.W D2,D3
@l2c  ©@@414 . JSR.L.[00)80207C :
J|@12E . .5 .BOO44E .- -MOVEA.L- #70106EEC, AD
G12F @0P422 MOVEQ #18,D0
@139 ©@@43C BGT.S [B0)0B@42A: L7
@134 ©@PP454 PEA SE(AG,D4.L)
WR 0001 > @OOFEE
@137 ©@@458 JSR.L [70]300000

b=————===Buffer[Freeze Buffer] Mode[Disassembly/Source |=————=
"R" - To resume the trace
ESC - Deletes Trace window
rs <cr> ' - Resets the emulator
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5.3.6 The Watch Window

The watch window is used to select certain memory locations which
are to be monitored continuously.

"HOME" - To view available windows -

Arrow down to where - Arrow to the Watch Window
to Watch is highlighted

Watch Window <cr> .. -='8elect the Watch Window -

Emulation Watch Window Alt(W) 1
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P0O0B49E .abuffer

Chapter 5

- Enter symbol entry field

Emulation Watch Window Alt(W)

Long
Word

Byte

. Arrow down to Word <cr> .

HMI-200-68000
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Arrow to Hex <cr> - Select the Hex option

Emulation Watch Window Alt(W) 3

@000049E .abuffer Word Hex 2000 v "
"ALT (C)" - To go to Command Window

rs - Sets PC to 400H

stf - Turn off status window

e:.abuffer <cr> - Change .abuffer location to

¢ <cr> zero

g,422 - To start the emulator and set

temporary breakpoint at 422
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rs

stf
Emulation Status Window off

e:.abuffer
POO49E 234A 0O
202420 3233 .

g,422

Command Window Alt(C)

Chapter 5

"Breakpoint Encountered"

"CNTRL-PGUP"

Watch Window has been
updated

HMI-200-68000

- Will be displayed

- To display Watch window

- Whenever the emulator is stopped
or single-stepped, the watch window
value is updated and each digit
that has changed since the last
update is highlighted
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Emulation Watch Window Alt(W)
PP00P49E .abuffer Word Hex 3000 _ n

stf
Emulation Status Window off

e: .abuffer
PO049E 3031 @
2094n0 3233 .

g,422
"ESC" -~ To delete Watch Window
“"CNTRL-HOME" . : . .= To clear Command Window
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5.3.7 The Configuration Window

The configuration window is used to define emulator parameters
for proper interface to the target system.

"HOME " - To view available windows

Arrow to where - Arrow to the Configuration Window
Configuration is

highlighed

-Configuration <cr> - - = 'Select the Configuration

window by pressing return

.Idling......0'..O...‘O'........l.Ql‘...D.O............O....I..........'....

Memory Map -. = Unallocated Memory = 0000K Processor: 68000
-.Block, s Combine . .:--Base .-.:-Ending .. Block|l. Clock .. Emulator
‘Number Type Address Address Size Target System (BR,IPLO-2,
1 UP UD SP SD OOO@QPPH O3FFFFH ©@256K| BGACK,BERR): Enabled
2 —— =~ —— -~ QPPOO0H O0@P00H O00PK| Allow bus arbitration:
3 —— - w- —-— OP0000H O(O00P0H 000K Only During Emulation
4 —_— —— —— -- QP0000H O00000H OBB0K DTACK source is
BLK 1 S§/U = SUPV/USER P/D = PROG/DATA From the Emulator. .
. E = Emulator, T = Target System, RO = Read Only, RW = Read/Write
900002 E RW ©2C000 E RW
004000 E RW 030000 E RW
028000 E RW 034000 E RW
G0CO0% E RW @38000 E RW
210000 E RW 03C000 E RW
214000 E RW
- 918000 E RW
91Cce2@ E RW
020008 E RW
924000 E RW
228000 E RW
Nl
Arrow to Clock Source Field - Clock Source can be Emulator or
Target system
Toggle space bar from - Toggle between Emulator and
. Emulator .to.Target-system Target -system-as-the. Clock
back to Emulator Source
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Use space bar to toggle

- Using the space bar will toggle
the fields for options

the available selections for
each option

No changes are needed
for this demo

"BESC" - To delete the window
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5.3.8 The Interface Window

‘The interface window shows the current configuration of the Main
and Auxiliary RS232 ports.

(1] HOME "

Arrow down to where

- To view available windows

- Arrow to the Interface Window

Interface is highlighted

Interface Window <cr>

-~ .Select the Interface
window by pressing return

.Idling.ccceeses cecessssescsoe esescecnse cecove ssevsece ececsrsscccscces cecesse
Interface Menu Trace Print Format

_ - MAIN " AUXILIARY - :Include Headers YES

Autobaud ? YES DCE DCE Page Length P66

Baud rate 9600 Baud rate 9600 Form Length @56

Data bits 8 Data bits 8

Parity NONE Parity NONE

Stop bits 2 Stop bits 2

Protocol  XON/XOFF Protocol CTS/RTS

Use space bar to toggle - Using the space bar will toggle

the available selections for
each option

the field for options
No changes are needed
for this demo

"ESC" ; - To delete the window
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5.3.9 The Operating System Shell Window

~“The operating system shell interface allows operating system
commands to be executed without leaving SourceGate.

"HOME " - To view available windows
. Arrow down to where R .= Arrow to:Operating System
Shell is highlighted shell
Shell <cr> : - . ..= Select the Operating System.
shell
dir - Enter the DOS "DIR" command

to be executed

T ‘Operating System Shell Interface ' Alt(S)

dir |

Strike any key to return - Go back to the Operating System
to the Shell shell window

"ESC" - To delete the Window
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5.3.10 The View Window

The View Window is used to view selected files without leaving
the emulator.

"HOME" To view available windows

Arrow to View Window

Arrow down to where
View is highlighted

View <cr> Select the View Window

Demol.c - Enter the name of file to view.
File View Window Alt(-)
Enter Name of File to View demol.c
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<cr> - Display contents of Demol.c
View - demol.c 17 lines @ pages

extern int tohex(); /* Binary to HEX converter */

extern swap(); /* Byte swap routine */

char abuffer[16]; /* ASCII hex buffer xf

char zbuffer[16]; /* Zero buffer */
main()
{
register int i;
for (;;) { ' : /* "Forever" */
for (i = @; i < sizeof abuffer; i++) '
abuffer[i] = tohex(i); /* Fill ASCII buffer */
for (i = @; i < sizeof zbuffer; i++)
zbuffer(i] = 0; /* Fill Zero buffer */
for (1 = @; i < sizeof abuffer; i++)
swap(&abuffer[i],&zbuffer[i]); /* Swap buffers */
}
}
"ESC" - To delete the window

HMI-200-68000
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5.3.11 The Performance Windows

The Performance Analyzer is optional and the examples in this
section will not function correctly unless you have the
Performance Analysis card installed. However, screens with dummy
values can be observed by following the steps in this section.

"HOME * - To view available windows
Arrow down to where

Performance is
highlighted

-Arrow-to Performance . Window - -

Performance Window <cr> Select the Performance Window

Setup <cr> Select the Setup option

Command Window Alt(C) 1

Performance Analysis Setup Alt(P) =—————— - n

Module Name - Address Range Entry Exit

TEST1 000480 - P@051A 002000 000000
TEST2 000440 -~ B00500 P0e000 000000
TEST3 000450 - 000510 000000 000000
TESTA 000000 - 000000 008408 000450
TESTB 090000 - BOOO00 OPB41E 200469
TESTC . 000000 - 000020 900450 20048A
TESTBOTH 000450 - 00048A  POB450 200468

000000 ~ 000060 000000 0000a0

Rerun set number of times

Recorder Mode

Number of Reruns = 085

Record Time = PPP02 x 1lms

Coverage mode = Establish new coverage
Trigger = Automatic

Cumulative = YES

Symbol Name
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The following were defined
with the demo.bat program:

Module = Addr Range

Testl 480 51a
Test2 449 508
Test3 450 510
Module Entry  Exit
TestA 408 4590
TestB . 41E - 460
TestC 450 48A

Module Addr Range
Testboth 450 48A

Module Entry . Exit
“‘Testboth- .450 468

Arrow down to Recorder
mode

HMI-200-68000

Chapter 5

Sets up the address-ranges for
modules: Testl, Test2 and
Test3

Sets up the entry-exit points for
modules: TestA, TestB and TestC.

.- .Code must enter.and exit at defined

points to count as an execution

Sets up the addr and range for
module Testboth. This defines
range outside of entry-exit to be
counted.

.Sets up the entry and exit points
- for Testboth. Code must be enter

and exit at defined points, in
addition to being in the address-
range defined above, to count as
an execution

. Arrow.to Recorder Mode
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Chapter 5

- View the options

Command Window Alt(C)

PPoPRD - 0PBOO0

000000

Performance Analysis Setup Alt(P) ———— n

Module Name Address Range Entry Exit

TEST1 ... 000480 - 90051A 000000 000000
TEST2 000440 - 900500 000000 200000
TEST3 200450 - 000518 020000 200000
TESTA 000000 - 000000 200408 200450
TESTB 090000 - 000000 P0041E 900460
TESTC 000000 - 000000 2004509 20048A
TESTBOTH P00450 - 00048A 000450 000468

020000

Recorder Mode -
Number of Reruns
Record Time
Coverage mode
Trigger
Cumulative
Symbol Name =

Rerun set .number of times

1413
20002 x lms

Establish new coverage
= Automatic

YES

[Options])
Rerun set number of times
Free run (continuous)

Arrow up to Rerun set
-number of.times : <cr>

Arrow down to Number of
reruns

5 <cr>
Arrow down to Record time

2 <cr>

HMI-200-68000

- Select the rerun set number
- of times . option

- Arrow to Number of reruns

- Set the number of reruns to be 5

- Arrow to record time option

- Set the record time multiplier
to be 2 times 1lms
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Arrow down to Coverage

Mode

-<cr> for available options

Command Window Alt(C)
F——— Performance Analysis Setup Alt(P)

Chapter 5

- Arrow to coverage mode option

- View the options.

Symbol Name

Module Name Address Range Entry . Exit

TEST1 000480 - O0B51A PoP200 20000

TEST2 000440 - 000500 000200 000200

TEST3 900450 - 000510 000000 200000

TESTA 000000 - 000000 009408 200450

TESTB 000000 - P00000 00041E 200460

TESTC 2000000 - 900000 000450 20048a

TESTBOTH . 000450 -.00048A 000450 . 002468
: 000000 - 000000 000000 . 000000

Recorder Mode = Rerun set number of times

Number of Reruns = 005

Record Time = @002 x 1ms

Coverage mode = Establish new coverage

Trigger = Automatic

Cumulative YES

g[Options]=\
Establish new coverage
Append current coverage

Arrow up to Establish New

Coverage <cr>

HMI-200-68000

- Set the coverage mode with
establish new coverage
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Arrow down to Trigger

<cr> for available options

Command Window Alt(C)
Performance Analysis Setup Alt(P)

Chapter 5

- Arrow to the Trigger field

- View the options

Module Name Address Range Entry Exit

TEST1 P00480 - GAG51A Po0200 200000
| TEST2 000440 -~ 000500 200000 202000

TEST3 280450 - 000510 0000060 900009

TESTA 000000 - 000000 200408 200450

TESTB 000000 - 000000 PO241E 200460

TESTC 000000 - 000000 200450 20248A

TESTBOTH . 000450 -.00048A 200450 9002468

. 000000 - 000000 - 000C00 200000

Recorder Mode = Rerun set number of times

Number of Reruns = @05

Record Time = 00002 x lms

Coverage mode = Establish new coverage

Trigger = Automatic

Cumulative = YES

Symbol Name =

[Trigger]
Automatic
On Module

Arrow up to Automatic <cr>

HMI-200-68000

- Set this field to be automatic
which tells the performance
analyzer to begin recording
when a defined module is

encountered
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Arrow down to Cumulative - Arrow to Cummulative Field

~<cr> for available options - View the options

Command Window Alt(C) A ]

Performance Analysis Setup Alt(P) - |
Module Name Address Range Entry Exit .
TEST1 000480 - P0O51A  @O0OO0 000000
TEST2 000440 - 000500 000000 900000
TEST3 02045¢ - 0005106 000000 000000
TESTA 000000 -~ 000000 000408 002450
TESTB 000000 - 000000 PBO41E 000460
TESTC 000000 - 900000 900450 pea48a
TESTBOTH .900450 - O0G48A 000450 000468

000000 . - 000000 - 000000 . . @P0000

Recorder Mode = Rerun set number of times
Number of Reruns = 005

Record Time = @0202 x lms
Coverage mode = Establish new coverage
Trigger = Automatic
Cumulative = YES YES
Symbol Name = NO
Arrow up to YES <cr> - The module exection times
will be added together and
the values in the Profile window
will reflect this
"HOME * - To view available menus under

the Performance Menu
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Arrow down to Profile - Arrow to profile option

Profile <cr> ~ Select the Performance Profile

Performance Profile |
Press return to start ]
Module Names Executions - ‘Max time ' Avg . Time Min Time
TEST1 ] 0.000us 0.000us 9.000us
9.000 %
TEST2 ) 0.000us 9.000us 9.000us
0.000 %
TEST3 ) 0.000us 0.000us 9.000us
0.000 %
TESTA /] 0.200us 9.000us 0.000us
| e.000 %
- TESTB : g ..0.000us -0.0080us 0.000us
9.000 %
TESTC o 0.0080us 2.000us @.000us
9.000 %
TESTBOTH o 0.000us 2.000us 9.000us
2.000 %
o 0.000us 0.000us 9.000us
0.000 %
Reruns Requested = 205 Record Time = 0.000us
Reruns Executed = 2 Total Record Time = @.00%us
Timer Resolution = @01 x 100 ns
"HOME " - To view available performance
windows
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Arrow down to where
Command is highlighted

Command  <cr>
rs

g <Ccxr>
"CNTRL-~-PGUP"

<Ccr>

Chapter 5

Arrow to Performance Command
Window :

Select the command menu
Reset the emulator

Start the emulator

To go back to Profile window

Starts recording the Performance
Profile

Once the Performance session has been stopped, the other
Performance windows can be viewed:

Performance Profile 1
rs Press return to start [ ]
Module Names Executions Max time Avg Time Min Time

g
TEST1 20985 3.200us @.9080us 0.40808us
18.765 % [ .
TEST2 . 3035 7.200us 1.600us 0.4008us
48.559 % pE——— '
TEST3 3923 5.800us 1.300us @.400us
39.298 % EE——————
TESTA 18  739.400us 467.800us 437.800us
46.779 % EEEE———
TESTB 11  614.4002us 172.700us 123.800us
18.997 % sosss—
TESTC v 209 . 5.200us 5.200us 5.200us
10.868 % gy
TESTBOTH 194 7.000us 6.800us 6.800us
13.192 % w——"
] 0.2020us 0.000us 2.000%us
0.000 %
Reruns Requested = @05 Record Time = 2.000ms
Reruns Executed = 5 Total Record Time = 10.0200ms
Timer Resolution = @01 x 100 ns
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"HOME " - To view available performance
windows
Arrow down to where - Arrow to coverage window

Coverage is highlighted

Coverage <cr> - To view the % covered in each module

Performance Profile 1

rs Press return to start ]
Module Names Executions Max time Avg Time Min Time
g9
TEST1 2085 3.200us 2.900us 9.400us
Performance Coverage Profile
Module Names. .. Percentage of code covered
TEST1 39.74% m—————
TEST2 64.95%
TEST3 56. 70
TESTA 2.00% Range Not Defined
TESTB 2.00% Range Not Defined
TESTC 0.00% Range Not Defined
TESTBOTH 100. 00
‘ 0.00% Range Not Defined
0.000 %
Reruns Requested = 925 Record Time = 2.000ms
» Reruns :Executed = ... 5. .Total Record Time =.10.000ms
Timer Resolution = 001 x 10€ ns
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<cr> - The module selected in the
coverage mode will be shown in
- this window with the covered and
not-covered addresses
Performance Profile 2
rs Press return to start ]
Module Names Executions Max time = Avg Time - Min Time. ,
g .
TEST1 —= Performance Extended Coverage — @.400us
COVERED NOT COVERED
Module Names
' 4B4
4B6
TEST1 39 4B8
TEST2 64 4BA
TEST3 ~ 56 4BC
TESTA 2 4BE
TESTB 7} 4C0
TESTC 4C2
TESTBOTH 100 4c4 [N,
) 4c6
0.090 %
Reruns Requested = 085 Record Time = 2.000ms
Reruns Executed = 5 Total Record Time = 10.000ms
Timer Resolution = @01 x 100 ns
"ESC" = To delete the windows
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5.4 Exiting SourceGate

"The parameters that have been defined will be saved if an exit
key is executed. The parameters will not be saved if quit is
used.

"ALT C" - Go to the command window

exit <cr> - This will exit SourceGate
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Appendix A Error Messages

A.# Introduction

These are the error messages which SourceGate will display in the
status window. To clear the error message, press the "ESC" key.
The errors have been defined in categories for easy reference.
A.l1 Communication Errors

The main port of the emulator should be plugged into the COM1,
COM2, or AUX RS232 port of the IBM PC and plugged into a wall
socket. The emulator will display a green LED when it is powered
on. The following are conditions when the emulator will not
completely power up.

A.1.1 Emulator has timed out

Error:

The Communications Software has timed out waiting for a response
from the emulator. Please check the serial link or try resetting
the emulator. Hit any key to try again.

Response:

The emulator is not responding. Make sure the emulator is

plugged to the RS232 connector of the PC correctly and that it is
powered on. Press reset on the emulator and hit return.

A.1.2 System not initialized

Error:
System was not initialized on power up
Response:

If the emulator is not responding, hit the emulator reset switch
5 times to re-initialize the system again.
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A.2 Debud Problems

These are some common debug problems that will show up when doing
a debug session.

A.2.1 No Line Numbers

Problem:

Module: <name> contains no line number information

Response:

Line numbers have not been defined when the source level debugger

was initiated. Look at the line number format in the source file
and then restart SourceGate with the appropriate -LL_%u format.

A.2.2 Symbols not found
Problem:
Symbol not‘found in symbol table
Response:
Read the file which contains the symbols into the emulator and
establish the symbol information by restarting SourceGate with
the appropriate -~LL_%u format. If symbols are not part of the
file then define the symbols after entering SourceGate.
Example: stest1=0429H.
A.2.3 System Hangs
Problem:
System seems to hang and no key will respond.
Response:
First, try using "CNTRL" Break to abort SourceGate. If there is

no response reboot the computer and then hit the reset switch 5
times to re-initialize the system, then restart SourceGate.

240
HMI-200-680080 SourceGate V1.31



Appendix A

A.2.4 Usage Error

Problem:
RD Usage Error
Response:

When doing a RD command, the command needs to have a comma
inserted between the read command and the name of the filename.

For example: rd,demo.
A.2.5 Can’'t Open <filename> for Downloading
Problem:

The current file that is being read with the rd command is not
found by the software.

Response:

The filename doesn’t exist as the filename typed in or is in a
different directory. Re-enter using the correct filename along
with the correct drive and path.

A.2.6 Performance Board Not Installed

Problem:

The Performance Analysis software can’t find the performance
analysis board when trying to do a Performance Profile.

Response:
The Performance Analysis board is an optional card for the

emulator. It doesn’t come standard with the emulator but can be
purchased as an additional item.
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Appendix B Using Compilers and Assemblers

SourceGate is compatible with a number of downloadable file
formats. SourceGate can load the code, data, symbolic, and
source-level debugging information (line numbers) from those
formats that supply such information.

SourceGate supports the following formats (those that do not
produce symbol information (including 1line numbers) are so
noted):

Motorola S-Record (No symbols)
Intel Hex (No symbols)

Tekhex (No symbols)

HMI Binary (No symbols)
Extended Tekhex

Microtec Research Absolute
Hitachi

Most compiler/assembler manufacturers provide linkers that can
produce one of the above formats. Other formats can be converted
to Extended Tekhex with the object file convertors supplied with
your SourceGate software. These converters are outlined in the
following paragraphs (Also see the Read.me file supplied on the
converter disk).

Supplied on the converter disk are executable (.EXE or .COM) and
documentation (.DOC) files for each converter 1listed below.
Please read the applicable documentation file for the converter
you wish to use before running the converter. The documentation
files have been written to provide insight on how to use the
converter programs properly.
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INDEX TO THE FILE CONVERTERS DISK

186AD2XT - 2500 A.D. 64180 symbol table file to XTEKHEX file
converter.

2500TOXT - 2500 A.D. standard symbol table to Extended TEKHEX

‘ file converter.

68KAD2XT - 25080 A.D. MC68608 symbol table file to Extended TEKHEX

: file converter

AATOXT - American Automation hex file to Extended TEKHEX file
converter.

ATOXT - UNIX A.OUT file to Extended TEKHEX file converter.

AVOXTEK - AVOCET plain dump symbol file to Extended TEKHEX file
- converter.

DBGXTEK - Manx debug (DBG) file to Extended TEKHEX file

converter.
HTOXT - HITACHI hex file to Extended TEKHEX file converter.
ITOB - INTEL hex file to BINARY file converter.
ITOM - INTEL hex file to MOTOROLA ‘S’ record file converter.
MTTOXT - MICROTEK symbol table to Extended TEKHEX file
converter.
OBJCNV - INTEL Object file converter.

(The Intel Object file converter operates on an Intel
object format file produced by the Intel programs
LOCATE, RL51, and/or RL96. It produces as its output
a standard Intel format HEX file, and a standard HMI
format symbol file.)

QUEXTEK =~ QUELO linker report file to Extended TEKHEX file
converter.

UTILXTEK

Intermetrics (Whitesmiths) Object file to Extended
TEKHEX file converter.
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INDEX TO THE FILE CONVERTERS DISK (Cont.)

ZTOXT - INTEL hex file/ZILOG symbol file to Extended TEKHEX
file converter.

IAR2XT - IAR (Archemedies) UBROF Debug file to Extended
TEKHEX file converter.

COFF2XT - COFF file (Introl, Sierra, Intermetrics, SUN386, and
PG52xP COFF) to Extended TEKHEX file converter.

IEEETOXT - IEEE 695 Object format file to Extended TEKHEX file

converter.
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A, 89

Address-Range, 28, 52
AERR, 32

ALT, 10

ALT Fl1, 10

ALT-F2, 12

Append Current Coverage, 53
Assemble, 89

Auto Restart Count, 40
Autobaud, 3

Auxiliary Port, 79
Available Commands, 87

B, 60

Base Address, 77

Baud, 2

BERR, 33, 75

BGACK, 75

Binary Data, 34

Block, 78

Block Number, 77

Block Size, 77

BM, 90

BNC connector, 45, 46, 47
BR, 75

Break Buffer, 63

Break Emulation ON/OFF, 39
Break Point Activator, 39
Break Point Window, 38
Bus Arbitration, 75

Byte Display Mode, 85, 90

Cc, 91

CH, 93

Change Default Disk Drive, 163
Change Directory, 94
CHDIR, 94

Clock, 74

CM, 95

CNTRL-A, 11
CNTRL-Break, 11
CNTRL-Home, 11
CNTRL-P, 69
CNTRL-PgDn, 11
CNTRL-PgUpPp, 11
CNTRL-Return, 11
CNTRL-S, 67

CNTRL-@, 11
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Combine Type, 77

Combined Address-Range and Entry-Exit, 52

Command line arguments, 2
Command Line Format, 84
Command Line Overrides, 84
Command Reference, 84
Command Window, 13
Compare Memory Block, 91
CONFIG, 96 :
Configuration Window, 74
Constant HALT, 93
Constant RESET, 97
Coverage Mode, 53
Coverage Window, 55

"CR, 97

Cumulative, 53

D, 98

Data bits, 3

Data Memory Mode, 85, 102
Delay counter, 42
Description of Commands, 88

Description of Control Keys, 6

DIR, 100

Directory, 100

Disable Address Latching, 101
Disassembly, 61
Disassembly/Source, 61
Disassembly/State, 62
Disassembly/State/Source, 62
DL, 101

DM, 102

DnArrow, 59

DTACK Source, 75

Dump Memory Block, 98

E, 60, 78

EH, 106

EL, 107

Emulation HALT, 106
Emulation RESET, 108
Enable Address Latching, 167
Ending Address, 77

Enter, 1864 :
Entry-Exit, 52

ER, 168

Error Messages, 239

ESC, 10

Establish New Coverage, 53
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Event Selection, 23

Event Windows, 22

Examine Registers and Flags, 151
EXIT, 169

Exiting The Performance Analyzer, 57

Extended Coverage Window, 56

External Level Output Activator, 46

External Level Output ON/OFF, 45
External Output Window, 45

External Pulse Output Polarity, 46

External Trace Bits, 36, 62
E/EN, 104

F, 110

Fl, 7

F2, 10

F4, 10

FCO, 32

FCl, 32

FC2, 32

Fill, 110

Free run, 52
Freeze Trace, 44
Freeze Trace Window, 66

G, 111
Go, 111

HELP, 7

Hex Data, 29
Histogram, 51
HOME, 9

Initialization, 2
Installation, 1

Interface Window, 79
Interval Timer ON/OFF, 43
Interval Timer Reading, 44
Interval Timer Window, 43
IPLG-IPL2, 32, 75

L, 114
Line Number Symbols, 3
List Code, 114
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M, 116

Main Port, 79
‘Memory Mapping, 76
Memory Test, 118
Module Name, 51
Move, 116

MT/MTL, 118

N, 67

NH, 121

No HALT, 121

No RESET, 122

NR, 122

Number of Reruns, 53

0, 123

OF’'/X, 33

Open a Batch File, 163
Operating System Shell, 81
Output, 123

P, 69

Parity, 3

Pass Count, 31

PD, 125

Perform Symbol Module Function, 156
Performance Analysis Command Window, 56
Performance Selection, 49
Performance Windows, 48

PgDhn, 69

PgUp, 69

PM, 126

Port, 2

Profile Window, 54

Program Counter, 19

Program DTACK, 125

Program Memory Mode, 85, 126

QUIT, 127

RD, 128

Read, 128

Recall Factory Configuration, 96
Record Time, 53, 54

Recorder Mode, 52

Register Window, 18

Repeat, 86
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Rerun, 52

Reruns Executed, 54
Reruns Requested, 54
Reset, 130

Reset Target System, 131
Resume Trace, 44
Re-initialize Emulator, 130
RO, 78

RS, 131

RW, 78

R/W, 32

S, 67

Search, 134

Sequence Selection, 35
Sequence Windows, 34
Setup Window, 51
SHIFT-TAB, 12

Sign-on, 4

Single Step, 136

SM, 132

Source, 61

SpP, 133

SR/SRN, 134

SS/ssx, 136

ST, 138

State, 62

Status, 138

Status bits, 32, 62
Status Window, 15
Status Window Intermediate, 140
Status Window Off, 139
Status Window On, 141
STF, 139

STI, 140

STO, 141

Stop, 133

Supervisor Memory Mode, 132
Supervisor Mode, 85
Supervisor Stack Pointer, 20
Symbol Editing, 153
Symbol entry, 27, 29
Symbol Name, 53

T, 60, 78

TA, 142

TAB, 10

Target Address, 142
Target System, 75, 86
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Terminate And Stay Resident, 164
Time Tag ON/OFF, 65

Timer Resolution, 55

Total Record Time, 55

TR, 143

Trace Buffer Selection, 63
Trace Configuration Window, 63
Trace Display Format, 64

Trace Print Configuration Window, 69

Trace Print Format, 80
Trace Qualifier, 42

Trace Trigger ON/OFF, 41
Trace Trigger Window, 41
Trace Window Commands, 59
Trace Window Fields, 61
Trace Windows, 58

Trace "Search For:" Window, 67
TRD, 144

TRE, 145

Trigger, 53

Trigger Buffer, 64
Tri-State Disable, 144
Tri-State Enable, 145
Tutorial, 165

TYPE, 146

UM, 147

Unallocated Memory, 77

UpArrow, 59

User Memory Mode, 85, 147

User Stack Pointer, 20

Using Compilers and Assemblers, 242

Vector Base Register, 20
VER, 148

Version, 148

View Window, 82

vMa, 32

VPA, 32

Watch Window, 71
Word Mode, 85
Write, 149

W/WX, 149

X/XFL, 151

Zoom, 10
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USING COMPILERS AND ASSEMBLERS

HMI emulators are compatible with a number of downloadable file
formats. The emulator can load the code, data, symbolic, and
source-level debugging information (line numbers) from those
formats that supply such information. However, source-level or
symbolic communication software (SourceGate or HMI-1006/HMI-110)
is required for those debugging options.

The emulator supports the following formats (those that do not
produce symbol information (including line numbers) are so
noted):

Motorola S-Record (No symbols)
Intel Hex (No symbols)

Tekhex (No symbols)

HMI Binary (No symbols)
Extended Tekhex

Microtec Research Absolute
Hitachi

Most compiler/assembler manufacturers provide linkers that can
produce one of the above formats. Other formats can be converted
to Extended Tekhex with the object file convertors supplied with
your emulator. These converters are outlined in the following
paragraphs (Also see the Read.me file supplied on the converter
disk).

Supplied on the converter disk are executable (.EXE or .COM) and
documentation (.DOC) files for each converter listed below.
Please read the applicable documentation file for the converter
you wish to use before running the converter. The documentation
files have been written to provide insight on how to wuse the
converter programs properly.



180AD2XT
25@@TOXT
68KAD2XT
AATOXT

ATOXT

AVOXTEK

DBGXTEK
HTOXT
ITOB
ITOM

MTTOXT

OBJCNV

QUEXTEK

UTILXTEK

INDEX TO THE FiLE CONVERTERS DISK

2500 A.D. 64180 symbol table file to XTEKHEX file
converter.

25090 A.D. standard symbol table to Extended TEKHEX
file converter.

2500 A.D. MC680008 symbol table file to Extended TEKHEX
file converter.

American Automation hex file té Extended TEKHEX file
converter.

UNIX A.QOUT file to Extended TEKHEX file converter.

AVOCET plain dump symbol file to Extended TEKHEX file
converter.

Manx debug (DBG) file to Extended TEKHEX file converter.
HITACHI hex file to Extended TEKHEX file converter.
INTEL hex file to BINARY file converter.

INTEL hex file to MOTOROLA ‘S’ record file converter.

MICROTEK symbol table to Extended TEKHEX file
converter.

INTEL Object file converter.

(The Intel Object file converter operates on an Intel
object format file produced by the Intel programs
LOCATE, RL51, and/or RL96. It produces as its output
a standard Intel format HEX file, and a standard HMI
format symbol file.)

QUELO linker report file to Extended TEKHEX file
converter. ‘

Intermetrics (Whitesmiths) Object file to Extended
TEKHEX file converter.



INDEX TO THE FILE CONVERTERS DISK (Cont.)

ZTOXT - INTEL hex file/ZILOG symbol file to Extended TEKHEX
file converter.

IAR2XT -~ IAR (Archimedes) UBROF Debug file to Extended TEKHEX
file converter. -

COFF2XT - COFF file (Introl, Sierra, Intermetrics, SUN386, and
PG52x# COFF) to Extended TEKHEX file converter.
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Release Notes

These release notes document the features of SourceGate version
1.43. It was intended for these release notes to be an addendum
to the SourceGate version 1.31 manual and they should be stored
in the SourceGate manual for future reference.

The organization of these release notes is as follows:

Chapter 1 - New Features Overview:

This chapter gives a brief overview of the new features found in
version 1.43

Chapter 2 - Invoking The Software:

This chapter reviews the new command line switches and
environment variables that can be used with this release.

Chapter 3 - New Command Line Commands:

This chapter reviews the new command line commands that have been
added in this release.

Chapter 4 - New Windows:

This chapter reviews the new windows that have been added in this
release.

Application Note 1 - Using The Performance Analysis System:

This section gives helpful hints to users of the HMI Performance
Analysis Card (PAC). A sample PAC session is included.

If you have problems with the software or with these release
notes, please contact HMI’'s Technical Support Group at (2065) 881-
6005.
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Chapter 1 New Features Overview

1.0 Introduction

SourceGate version 1.43 contains many exciting new features that
will further aid the user while debugging his/her project. This
is part of a continuing effort to upgrade SourceGate with the
features requested by our customers. A brief overview of each of
these new features is shown below with more detailed explanations
given in the applicable chapters that follow.

1.1 Command Line Switches

Several new switches can be defined when invoking SourceGate.
These switches allow the user to select a video mode, define a
batch file to be executed upon entering SourceGate, specify an
extent for source files, define the computer parallel port to be
used for file downloading, specify a default filename to be used
for read and write operations, and define the number of pages of
EMS memory to be used for symbol storage.

1.2 Environment Variables

Several new environment variables used by SourceGate can be
defined using the DOS "SET" command. These include variables
that determine where temporary files are stored, the baud rate of
the communications 1link, the "COM" port to be used for the
communications 1link, the line number format for source level
debugging, the computer parallel port to be used for file
downloading, and the batch file to be executed upon entering
SourceGate.

1.3 Command Window Commands

Several new commands can be executed while in the Command Window.
These new commands include a quicker single-step, a command to
pull up an assembly window listing from a specified address, a
command to search the help text for a specific keyword, a command
to show the computer’s memory configuration, a command to
download a file from the parallel port, a command to enable
"Pass-Thru" mode between the main and auxiliary RS-232 ports, and
a command to create a batch file of Command Window commands.
There are also commands which affect the display of other
windows. These commands will be covered in the sections dealing
with those windows.
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Chapter 1

1.4 Mouse, EMS Memory, and Parallel Port Support

SourceGate now provides both 2-button and 3-button mouse support.
In addition, SourceGate will take advantage of EMS memory for
symbol storage. This allows very large symbol files to be

loaded. This version of SourceGate also allows downloading of
files via the computer’s parallel port. The downloading of very
large files is significantly faster with this feature. of

course, the emulator being used must have a parallel port
installed. Older emulators can be upgraded with a parallel port.
Please contact HMI for details.

1.5 SourceCode Interface Window

SourceGate now provides a SourceCode Interface Window which
enables the user to set breakpoints on certain 1lines in the
source modules. Assembly windows can be popped up at any time.
Modules can be searched for a specific string or symbol. This
window provides debugging at the true source level without the
need to remember line numbers and the module names associated
with them. In essence, the emulator is controlled directly from
your source file.

1.6 Source Code Interface Options Window

This window allows the user to define such things as the line
number format used by the source compiler, the default source
file extension, the floating point format used, and the byte
order of variable and pointer types.

1.7 Stack Trace Window

This window allows the user to see the functions pushed onto the
stack including auto variables and their values being passed to
other functions. It should be noted that this feature is heavily
compiler dependent. SourceGate will eventually support this
feature with all major compilers providing IEEE or COFF formats.
However, in this release, this feature is provided for Archimedes
and Software Development Systems (SDS) compilers only.
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1.8 Watch Window

Watch Window support has been modified to provide structural
information for Archimedes and SDS compilers. The emulator can
read files from these compilers/linkers directly without going
through a converter. This allows auto variable information for
specific functions to be displayed in the Watch Window. Watch
variables can be defined manually for other compilers. This
enables the user to watch certain locations while stepping
through his/her code. Watch windows can be saved to disk and
reloaded at any time.

1.9 Performance Analysis Enhancements

For those users who have purchased the optional Performance
Analysis Card (PAC), the analyzer can now be programmed to start
recording when a specific module is reached. Also, the trace
buffers can be programmed to display time tags in relative mode
(which is the time recorded since the beginning of emulation) or
delta mode (which is the time between each cycle in the trace).
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Chapter 2 Invoking The Software

2.0 Introduction

The communication software provides the communication between the
emulator and computer system. SourceGate will operate only
when an HMI-20§ series in-circuit emulator is properly connected
to the serial port of the host computer and the emulator is
powered on.

A number of options can be defined on the command line invoking
SourceGate. Invoking SourceGate with the -H switch will list all
available options:

S ourceGgGate

Usage: sg [-<Baud>] [-<Port>] (-D<DownLoadPort>] [-L<LineSymbol>]
[-E<SrcExt>] [~-PLM] [-V<Lines>] [-O<OverlayPages>]
[-S<SymbolPages>] [<HexFile>]

Baud: 38400,19200,9600(dflt),4809,2400,1200,600,300,156,110,None
Port: AUX (default), COM1l, COM2
DownLoadPort: PRN (default), LPT1, LPT2, LPT3
LineSymbol: ‘scanf()’ string for line number symbols (Default: "L_%u")
Lines: 25, 43, 50 (Sets screen size in lines)
OverlayPages: EMS pages for code overlay manager (Default: 16)
SymbolPages: EMS pages for symbol table storage (Default: All available)
SrcExt: Source File Extension (Default: ".c")
HexFile: Establishes default program filename for RD, W commands

S ourceGate

Note:

SourceGate allocates a number of temporary files when it is
running. To ensure that your system has enough memory, it is
recommended that all memory resident programs be removed from
memory.

The emulator will run up to 38.4K Dbaud. It has been our
experience that the 286 machines will support up to 19.2K baud
and that the 386 machines will support up to 38.4K baud. Try
lowering the baud rate if the emulator appears to have difficulty
transferring the data.

If you have been using the emulator with a terminal and want to
switch to wusing a PC computer, the emulator needs to have a
CONFIG command done on the command line of the terminal before
going to the PC.
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2.1 Initializing the Software

To initialize the software and enter the SourceGate program, the
standard command line is formatted as follows:

SGXXX [-<Baud>] [-<Port>] [-D<DownLoadPort>] [-L<LineSymbol>]
[-E<SrcExt>] [-PLM] [-V<Lines>] [-O<OverlayPages>]
[-S<SymbolPages>] [-B<BatchFile>] [<HexFile>]

All command line arguments, as indicated by the square brackets
(‘[ and ']’), are optional. The "XXX" designator should be
replaced according to the SourceGate version being run. For
example, SG180 and SG1ll are for the 64188 and 68HC11 versions of
the program respectively.

The command line arguments are as follows:

-<Baud> Select communications port baud rate.
Allowable selections are: N(No serial port
initialization performed), 116, 150, 3006, 600,
1200, 2400, 4800, 9608 (default), 19208, and
38400.

-<Port> Select communications port. SourceGate
automatically uses COM1 as its default
communications port, unless COM1 is not
available, in which case it will use COM2. The
-port option will override the default
SourceGate port selection and cause SourceGate
to use only the port named. Allowable options
are: COMl1l, COM2 and AUX.

-D<DownLoadPort> Select parallel port for downloading.
SourceGate will default to PRN. Available
options are LPT1, LPT2, and LPT3.

~L<LineSymbol> In order to enable source-level debugging,
SourceGate must know the relationship between
the lines in the source file on disk, and the
assembly language code in the emulator. This
relationship is deflned through the use of Line
Number Symbols.

The default format for the line number symbols
recognized by SourceGate is "L_%u". This is a
scanf-formatted string indicating that line
number symbols are those symbols which consist
of one capital ‘L’ character, followed by an
underscore character and an unsigned decimal
number. The unsigned decimal number is the
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-E<SrcExt>

-PLM

-V<Lines>

-0O<OverlayPages>

-S<SymbolPages>

-B<BatchFile>

<HexFile>

Chapter 2

line number. The value associated with the
symbol is the starting address of the assembly-
language instruction generated by that line of
source code.

If, for example, your compiler produced 1line
number symbols of the format LL_%u, then the -
LLL_%u option should be used on the command

line which initiates SourceGate. In this
example, the -L tells SourceGate that the line
number format is LL_%u. This command 1line

switch allows source-level debugging using any
compiler that produces line number symbols.

This switch defines the source code extent.
The default extent is ".C". When source level
or mixed mode debugging is enabled, SourceGate
will 1look for source modules with the defined
extent.

This option should be used to support PL/M
source level debug.

This option sets the screen size in lines.
Options are 25 (default), 43 (for EGA), and 50
(for VGA).

This option selects the number of EMS pages for
the code overlay manager. The default is 16.
This should be sufficient in most cases.

This option selects the number of EMS pages for
symbol table storage. The default is all EMS
memory is used for symbols. The -S- option will
not use any EMS memory.

This option defines a batch file to be
automatically executed upon entering
SourceGate.

This option establishes the default program
filename for RD and W commands.

Note: To use SourceGate, the HMI 200 series emulator must be set
up for the autobaud mode with 8 data bits and no parity (this is
how SourceGate will initialize the COM port).
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Examples:

SGXXX
SGXXX
SGXXX
SGXXX
SGXXX

-19200
-COM2

-DLPT2
-LLL_%

SGXXX
. SGXXX
SGXXX
SGXXX
SGXXX
SGXXX

~-EC96
-PLM
-V43
-032
-S16

SGXXX DEMO

SGXXX -19200

2.2 Environment Variables

-BTEST

u

-COM2
-BTEST DEMO

munnnn

-DLPT2

Chapter 2

Start SourceGate with default options
Set 19200 Baud

Use COM2

Use LPT2 for parallel downloads

Set Line Number Symbol

format

Set extent default to

Enable
Enable
Define
Define
Define

to "LL_%u"

".C96"

PL/M debugging

43 line EGA mode

32 EMS pages for overlay manager
16 EMS pages for symbol storage
"TEST.BAT" as batch file to be

run when SourceGate is invoked

Establish

"DEMO.HEX" as default

filename for RD and W commands

-LLL_%u -EC96 -PLM -V43 -032 -S16
All Options used

Several new environment variables used by SourceGate can be
defined using

as follows:

TMP

HMI TMP

HMI_BAUD

HMI_LINE

HMI_PORT

HMI_LPT

HMI_STARTUP

Release Notes

the DOS "SET" command.

Environment
SourceGate.

Environment
SourceGate.

Environment
N(None),
9600,
Environment

Environment
Options are

Environment
Options are

Environment

These variables are defined

variable for temporary files created by

variable for temporary files created by

variable for baud rate.
110,
19200, and 38400.

150,

Options are

300, 600, 1200, 2400, 4800,

variable for line number format.

variable for communications port.
coMl, CoM2, and AUX.

variable for parallel download port.
PRN, LPT1, LPT2, and LPT3.

variable for batch file to be executed
upon entering SourceGate.
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Chapter 3 New Command Line Commands

3.6 Introduction

Several new commands can be entered from the command line in the
Command Window.

The following new commands have been added to this release:

HELP SEARCH FOR STRING IN HELP TEXT
PT ENTER PASS-THRU MODE

RDP READ FILE FROM PARALLEL PORT
SS5-Q SINGLE-STEP QUICK

STM SHOW MEMORY CONFIGURATION

VASM PULL UP ASSEMBLY LISTING WINDOW
> CREATE COMMAND WINDOW BATCH FILE

Some other new commands influence the data displayed in certain
windows. Those commands are discussed in the sections dealing
with those windows.

3.1 Description of Commands

The commands listed in section 3.0 are described in detail in the
following sections with examples on how to use them. By pressing
F1 in the command window and then pressing <cr> on the desired
command, additional help information will be displayed in
SourceGate.
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3.1.1 HELP (Search For String In Help Text) Command

Command Window Alt(C)
help watch

The watch specification window is used to select

certain memory locations, data structures,
arrays, pointers, etc. which are to be monitored
continuously. Each time an emulator memory

command is executed, or an emulator function is
performed (such as single stepping or servicing
-|breakpoints), the specified locations in the
watch window are updated.

The results of what are specified in the watch
specification window are displayed in the watch
window. [

The results of what are specified in the
Watch Specification Window are displayed in
this window.

This command will search the help text files for the specified
string. The message "Stand-By Searching" will be displayed while
the search is being conducted. When a match is found, paragraphs
containing the string will be shown with the string highlighted
and searching will pause. A <cr> will resume the search. The
ESC key will end the search.

The format for the HELP command is:

HELP (String)

where:

String - is the text string to be searched for
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3.1.2 PT (Enter Pass-Thru Mode) Command

The Pass-Thru command is used to simulate a wire connecting the
emulator’s Main and Auxiliary RS-232 ports together. This allows
the device (terminal, computer, etc.) connected to the emulator’s
Main port to control the device connected to the emulator’s
Auxiliary port.

When the PT command is given, the emulator responds with the
following:

Please enter a string of characters to be used to terminate Pass-Thru mode
(Use "W to recall the last string used)

The emulator will now accept a string of up to eighty displayable
ASCITI characters. A <cr> terminates the entry of the string.
Pass-Thru mode will then commence.

Once Pass-Thru mode is activated, any characters typed at the
keyboard of the device connected to the Main port will "pass-
thru" the emulator to the Auxiliary port and on to the device

connected there. Likewise, any characters received at the
emulator’s Auxiliary port will be passed through to the Main
port. The emulator is doing its best to simulate a wire

connecting the two serial ports together.

The emulator is also monitoring all of the characters entered
through the Main serial port. When a string of characters is
received which exactly matches the previously defined termination
string, Pass-Thru mode is canceled and the emulator returns to
command mode.

It should be noted that the termination string is also sent out
the Auxiliary port as it is entered. When the pass-thru mode
terminates, a carriage return character is sent out the Auxiliary
port also. Therefore, the chosen termination string should be
something which is harmless to the device connected to the
Auxiliary port.

10
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3.1.3 RDP (Read File From Parallel Port) Command

Command Window Alt(C) 1
rdp,multifun.out
Reading multifun.out 1@4 records read, transfer 109% complete ...Symbols

The RDP command is similar to the RD command except that the file
is downloaded to the parallel port on the back of the emulator
instead of the serial port. To use this command, your computer
and the emulator must have a parallel port installed. SourceGate
looks for the parallel port to be PRN. If you wish to use a
different parallel port, this port must be defined from the
command line or set as an environment variable. This procedure
is discussed in Chapter 2.

The format of this command is:

RDP(Offset) ,Filename

where:

Offset - is a hexadecimal value representing
the address offset

Filename - is a file name, valid to the host
computer, that designates the file

to be downloaded to the emulator
over the parallel connection

11
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3.1.4 SS-0 (Single—Steg Quick) Command

ss -Q

PC=00000190

SR=2700 - T@
ISP=00031000

DO=00002771
D4=933F8BF4
A@=FFFFFFEF
A4=F8DADFFF

Command Window Alt(C)

LINK.W A6, #FFF8

D1=F9DFECAB
D5=44EFBS5DF
Al=4BEF775F
A5=6F7F7D77

S I I7 NX PS NZ NV NC

MSP=9FBFFA55 USP=FF6FFFFF

D2=CFBFB77F
D6=CF69B7F1
A2=F70FEFF7
A6=CFFFFDDF

Chapter 3

VBR=00000000

D3=F77F77F7
D7=5EFFCF7D
A3=DBFFDD74
A7=00001000

CAAR=CE7BCADS
CACR=00000000
DFC=7
SFC=7

PC=00000194 CLR.L (FFFC,A6)
SR=2700 - T@ S I I7 NX PS NZ NV NC

ISP=00000FF4 MSP=9FBFFA55 USP=FF6FFFFF VBR=00000000

DO=00002771
D4=933F8BF4
AG=FFFFFFEF
A4=F8DADFFF

D1=FODFECAB
D5=44EFBSDF
Al1=4BEF775F
A5=6F7F7D77

D2=CFBFB77F
D6=CF69B7F1
A2=F70FEFF7
A6=00000FFC

D3=F77F77F7
D7=5EFFCF7D
A3=DBFFDD74
A7=00000FF4

CAAR=CE7BCADS
CACR=00000000
DFC=7
SFC=7

.

The Single-Step Quick command has been added to provide the user
with a quicker way to step through code. While in this mode,
the registers, flags, and the next mnemonic to be executed will
be displayed after each step. The registers and flags will
display the results of the last executed instruction. All other
windows (such as the Register and Watch windows) will not be
changed after each step but will be updated when the single-step
mode is terminated. Also, all display of source code will be
suppressed while in this mode. Quick single-stepping is allowed
in assembly language only. The regular single-step commands
should be used if the user wishes to step through source code and
have all windows updated after each step.

There are three options for operating the Single-Step Quick
Command. The first option is to single step every time a
carriage return is entered. To terminate this mode, type a
period. The second option is to single step a specified number
of times. The third option is to single step continuously. To
terminate the second and third options, a carriage return should
be entered.

12
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The format for single stepping once for each carriage return
entered is:

SS5-Q

The format for single stepping continuously until a carriage
return is entered is:

SSX-Q
The format for single stepping a specified number of times is:
SScount-Q

Where:

count - is the number of iterations to single step

13
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3.1.5 STM (Show Memory Configuration) Command

Command Window Alt(C) |
stm ]
System Memory Used : 132784
System Memory Left : 195760
Overlay Manager Memory : 65536
EMS Total pages 128 Memory 2048K
EMS Used pages 0 Memory @K

EMS left pages 128 Memory 2048K

This command shows the user how the memory is being used in the
computer. The following is an explanation of each of these
fields:

System Memory Used: 132784

This shows how much of the emulator'’s system memory is being used
(not the computer’s memory).

System Memory Left: 1957660

This shows how much of the computer’s memory is available.

Overlay Manager Memory: 65536
This shows how much of the computer’s memory is being used by the
Overlay Manager. '
EMS Total pages 128 Memory 2048K
This shows how much EMS memory is installed in the host computer
in both pages (16K per page) and bytes (pages * 16K).
EMS Used pages 0 Memory @K
This shows how much EMS memory is being used for symbol storage
in both pages (16K per page) and bytes (pages * 16K).
EMS left pages 128 Memory 2048K
This shows how much EMS memory is left for symbol storage in both
pages (16K per page) and bytes (pages * 16K).

14
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3.1.6 VASM (Pull Up Assembly Listing Window) Command

Command Window Alt(C) |

vasm :8sqr

sqr:8:return ( 2z * z );
00090218 sgr: LINK.W A6, #0000

080@8@21C {BB: MOVE.L (0008:z,A6),Dd n
02000220 MULU.L (00@8:z,A6),D8
02003226 }EB: UNLK A6

00000228 RTS
00000227 NoP

P920022C sum: LINK.W A6, #0000

00000230 {BB: MOVE.L (0@088:z,A6),Dd

00000234 ADD.L (0@@C:k,A6),D0

-Idle , Breakpoint 2 of 4 Used-

This command will pull up an assembly window starting at the
defined address or symbol. If no address or symbol is given,
then the assembly window will start at the current program
counter. The current program counter is shown as a line with a
different color than those around it.

While in the assembly window, the user may scroll down from the
address or symbol displayed at the top of the window. Also, the
bottom border of the window will show how many breakpoints have
been set. This number will increment each time a new breakpoint
is entered. The current status of the emulator is shown in the
bottom left-hand corner of this window also.

There are several commands that can be executed from this window.
A summary of these commands is listed below:

15
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B - This command will set a breakpoint on the highlighted 1line.
When moving the cursor off this line, the user will notice
that the line is shown on a dark background. Notice also that
the bottom border of the window reflects how many breakpoints
have been used.

C - This command will clear all breakpoints that have been set in
this window.

F - This command will prompt the user to enter a symbol name.
The software will then locate the symbol name in the symbol
table and will update the assembly window to show code around
this symbol.

G - This command will start emulation from the current program
counter 1location. The emulator will start looking for any
breakpoints defined with the "B" command.

P - This command will update the assembly window to show code
around the current program counter value. If the command
"Source On" is entered in the command window, then entering a
"P" command will display a SourceCode window, provided the
program counter points to a line of source code. If the
command "Source Off" is entered in the command window, then
entering a "P" command will display an assembly window at all
times. Whether or not source is on or off can be determined
by entering the "Source" command from the command window.

R - This command will reset the processor to the defined reset
vector.

S - This command will stop emulation and all registers and Watch
window values will be updated.

/ - This command will prompt the user to enter a string to be
searched for. The window will then be searched and the
bar will highlight the assembly line containing the string.
To search for the next occurrence of the string, "/" should
be entered again. The last string entered will be displayed
and a <cr> will search for that string again. This search
command is case sensitive.

# - This command allows the user to move up and down a given

number of lines or to go to a specific line in the code. To
go up 3 lines, the user should enter "3" and then hit the up
arrow key. To go down 3 lines, "3" should be entered

followed by the down arrow key. To go to line 3 of the
window, "3<cr>" should be entered.
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3.1.7 > (Create Command Window Batch File) Command

Command Window Alt(C) 1
>test ]
dg 1f

00000000 2000 2700 0000 190 0000 G0O0F 0000 @038 ..’cececcccsccees8
00000010 CAS88 4200 0000 @O02C 0002 EQ@F 1025 240D ..Bicccjece..%$.
bm

Byte mode
dg 1f

00000000 00 90 27 @0 00 00 Ol 90 00 00 00 OF 90 00 B0 38 ..'cccecccccees8
90000010 CA 88 42 00 00 00 00 2C 00 @2 E@ 00 10 25 24 BD ..Beeeejoecss.%S.
wm

Word mode

>
<test
dg 1f

00000000 0000 2700 0000 @190 0000 OOOF Q000 BO038 ..’'cccccccseacss8
90000010 CA88 4200 0000 002C 0002 EQ@G 1025 240D ..Beiceejcces.%$.
bm

Byte mode

dg 1f

00000000 30 00 27 00 00 00 @1 90 00 00 00 OF 00 00 00 38 ..'cecccesccces8
00000010 CA 88 42 00 00 00 90 2C 00 02 E@G 00 10 25 24 0D ..Beceejeceec %S
wm

Word mode

This command will create a batch file under the specified name.
All commands typed while in the command window will be entered
into the batch file. Commands such as dumping memory, £filling
memory, reading a file, etc. can be automated as part of a batch
file. A ">" by itself on a line closes the batch file. The batch
file can be executed by entering the command "<filename".

NOTE s Only command line operations are allowed when creating
batch files. Other windows should not be entered while in this
mode.

17
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Chapter 4 New Windows

4.0 Introduction

This release of SourceGate supports several new windows that make
source level debugging even easier. An explanation of how to use
these windows is provided in the sections that follow.

4.1 Source Code Interface Options Window

Source Code Interface Options
Line Symbol Format ..... L_%u

Default Source Ext ..... .C
Program Counter ........ PC
Stack Pointer .....c.c.. sSSP

Stack Frame Pointer .... A6
Floating Point Format .. IEEE - 1985

Type Byte Order

Character .... @

Short ........ 10

Integer ...... 3219

LONG ecececscss 3210 Floating Point Format
Float ........ 3210 es[31l]e[30,8<127]M[23,22]
Double ....... 76543218 es[63]e[62,11<1023Im[51,52]
Long Double .. 9876543218 es[79]e[78,15<1638]3m([63,64]
Pointers Near Far

Address ...... 3210 3210

Function ..... 3210 3210

Data ..cccce.. 3210 3219

The Source Code Interface Options window allows the user to
define compiler and processor specific parameters such as the
line number symbols generated by the compiler, the default source
extent used by SourceGate, the floating point format, and the
byte order for all variable types and pointers. These parameters
can be changed by highlighting the desired section and entering
changes. The Floating Point Format field will display a
selection window that will allow IEEE-1983, IEEE-1985, or the
defined format to be used when dealing with floating point
numbers. The parameters defined in this window will become the
default values used by SourceGate until they are changed again by
the user.

To pull up the Source Code Interface Options window, the "HOME"

key should be entered and the "Source" option should be selected
from the Main Emulation Control Menu.
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4.2 SourceCode Interface Window

The SourceCode Interface window allows the user to set
breakpoints in his/her source code, pull up assembly windows,
search the module for a text string or symbol, start and stop
emulation, and reset the emulator. In essence, the emulator is
controlled directly from your source file.

To pull up the SourceCode window, the "HOME" key should be
entered and the "Code" option should be selected from the Main
Emulation Control Menu. This window can also be chosen by
entering "ALT =". The operation of the SourceCode Interface
window is described in the sections that follow.

4.2.1 Source Module Selection

When the user enters the SourceCode window, a Module Selection
List will be displayed showing the available source modules along
with the current program counter value:

SourceCode Interface Alt(=)

—=Module Selection list=—
Program Counter 90000190
multifun
sumsqr
sgr
sum
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The user can scroll through the Module Selection List by using
the up/down arrow keys. The module can also be entered by
directly typing its name. SourceGate will move the highlighted
bar to the module name entered. The module can then be loaded by
entering a <cr>. The message "Stand By-Loading Source Code"
will then be displayed. SourceGate will then proceed to load the
requested module into the SourceCode window:

rSourceCode Module[multifun] lines 1 of 13 Alt(=)j3

/* multifun.c */

/* tests sumsqr function */

main()

{
static int numl[4]
static int num2[4]
int sgrofsum, count;

{1, 2, 3, 4};
{ 5, 6, 7, 8};

loop: sqgrofsum = @;
for (count=0; count<4; count++)

sqrofsum = sumsqr(numl{count],num2count]);
goto loop;

Emulator[Idle] PC = 00000190 Breakpoint @ of 4 Used:

It should be noted that the borders of this window display
information such as the module name, the line of the module that
the cursor is on, the status of the emulator (running or idle),
the current PC value, and the number of breakpoints used. If the
program counter module is selected, then the source module where
the PC is located will be loaded. Also, if the program counter
is located in the currently displayed module, the line of source
code that contains the PC value is shown in a different color.

20

Release Notes SourceGate V1.43



Chapter 4

If, however, the PC value is not contained in a source module, an
assembly window starting at the PC value will be shown instead:

‘SourceCode Interface Alt(=)

Assembly Listing 1

000190 main: LINK A6, #FFF8 n
@00194 {BB: CLR.L FFFC(A6)

909198 multifun/L_25: CLR.L FFF8(A6)

90019C multifun/L_25: CMPI.L #00000004,FFF8(A6)

2081n4 BGE.L ([©0]80@01DA:multifun/L_27

P0@1A8 multifun/I,_26: MOVE.L FFF8(A6),Dd

98921aC LSL.L #2,D0

O031AE ADDI.L #0000C010:num2,D0

200184 MOVEA.L D@,AQ

-Idle Breakpoint @ of 4 Used-
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If source level debugging has not been enabled (using the :=S or
:=M commands), or if the file that was loaded did not contain
any line number information, then the following message will be
displayed when entering the SourceCode Interface window:

SourceCode Interface Alt(=)

No Source Code Modules Hit any Key to Continue

22
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Help information can be displayed in the SourceCode window by
entering the F1l key:

rSourceC Source Code Commands Alt(=)3
{/* mult
/* test The following Special Keys are used in the Source Code
main() Window.
{
stat ||[Esc Close The Current SourceCode Window
stat A Display Assembly Code for Source Line
int ~“A Display Assembly Code of Whole Module
B Toggle Break Point Setting on Highlighted Line
loopj B Move to the SourceCode Line of the Next Break Point
for c Clear All Break Points
F Locate Address or Symbol in Module
goto G Start Emulation
} L Display Assembly Code for Source Module Starting on
Current Line
M Select a Different Module
N Remove Current Module and Select a New Module
P Go to the Module/SourceCode Line that contains the
Program Counter
s Stop Emulation
R Reset the Program Counter and Stack Pointer
/ Search the Module for text
# Move Up or Down a Give Number of Lines.
Emulator[Idle] PC = 00000190 Breakpoint 0 of 4 Used:

Additional information can be obtained by highlighting the
desired command and entering the Fl1 key again.
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4.2.2 SourceCode Interface Commands

There are several commands that can be executed from the

SourceCode Interface window. A summary of these commands
follows:
ESC Closes the current SourceCode window. Control will be

“A

“B

passed to the window that was opened prior to the one just
exited.

Displays assembly code for the highlighted source line. The
source line will be displayed in the top border of the
assembly window.

Displays assembly code for the whole module. The source
line that generated the highlighted assembly code is shown
in the top border of the assembly window. The source line
shown will be updated as assembly code from other source
lines is highlighted.

Toggles breakpoint setting on the highlighted line. When
a line has been selected as a breakpoint, the line will
display a dark background and the line itself will take on a
different color. Also, the bottom border of the window will
be updated to show how many breakpoints have been used.
When a breakpoint has been selected on a 1line, emulation
will stop when code related to that 1line is executed.
Setting breakpoints from this window overrides any
breakpoints defined in the Sequence window.

Moves the highlighted bar to the next defined breakpoint.
Clears all breakpoints.

Locates a symbol in the module. A separate window will
appear in which the user types the name of the symbol to be

found followed by a <cr>. SourceGate will search the
current module for the symbol. If it is not found in the
current module, other modules will be searched. When a

match 1is found, that module will be 1loaded and the
highlighted bar will be on the specified symbol.

Starts emulation from the current program counter value and
"Running" will be displayed in the bottom border of the
window.

Displays assembly code for the current module starting on
the current line.
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M Will pull up the Module Selection List. Other modules can
be selected at this time. The current module will still be
loaded, but its window will be inactive in the background.

N Will remove the current module and pull up the Module
Selection List. The current module will be unloaded, and
its window will be deleted.

P Will take the highlighted bar to the module and source 1line
that contains the program counter. If the current PC is not
contained in a source module, an assembly window starting at
the PC value will be shown instead.

R Resets the program counter and loads the module in which the
program counter resides.

S Stops emulation and "Idle" will be displayed in the bottom
border of the window.

/ Searches the current module for a text string. When a match
is found, the highlighted bar will appear on the 1line of
code containing the string. If the defined string is not
found, the message "String Not Found" will be displayed in a
status window.

# Allows the user to move the highlighted bar up or down a
specified number of lines or to a specified line. To go up
a certain number of lines, the user should enter the desired
number followed by the up arrow key. To go down a certain
number of lines, the user should enter the desired number
followed by the down arrow key. To go to a specific 1line,
the user should enter the desired line number followed by a
<cr>.

It should be noted that the above commands can be used while in
an assembly window except for A, “A, L, M, and N.
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There are two command line commands executed from the Command
window that may have an impact on how SourceCode windows are
shown.

If the "Source On" command is used (which is the default), any
commands executed from an assembly window will cause control to
be passed to the applicable source window upon completion of the
command provided the program counter points to a line of source
code.

For example, if the user set and reached a breakpoint on a line
of assembly code in an assembly window, then, if that line of
assembly code relates to a source line in a source module, a new
SourceCode window would be generated upon reaching this
breakpoint and the assembly window would be suppressed.

If the "Source Off" command is used, any commands executed from
an assembly window will cause control to be returned to that
window upon completion of the command. An assembly window is
always generated in this case and SourceCode windows are
suppressed, even if the program counter points to a 1line of
source code.
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4.3 Stack Trace Window

Stack trace window Alt(6) =
main()
sumsqr(j,k)
auto int j @x1
auto int k x5
{

8sqr(z)

auto int =z @x5

{

The Stack Trace window shows the functions and auto variables
that are pushed onto the stack. The auto variables passed and

their values are displayed. The display of auto variable values
is in hexadecimal.

The Stack Trace window is updated each time emulation is stopped
by hitting a breakpoint or using the SP command.

This version of SourceGate will display auto variable values in

this window only for Archimedes and Software Development System

(SDS) compilers. Future releases will provide this feature for
other compilers.
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4.4 Watch Window

Specification Watch Window Line 1 of 23 Alt(W)j
numl multifun.c:[4] int = <Not in context> »
num2 multifun.c:[4] int = <Not in context>
count multifun.c:main(): int = <Not in context>
sgrofsum multifun.c:main(): int = <Not in context>
j sumsqgr.c:sumsqr(): int = 2 Stack trace window Alt(6);3
k sumsqgr.c:sumsqr(): int = 6 main()
b 4 *** Symbol Is Not In Scope sumsqr(j, k)
b4 *** Symbol Is Not In Scope auto int 3j Ox2 n
z sgr.c:sqr(): int = <Not in context|auto int k ©#x6

{
=SourceCode Module{sumsgr] lines 9 of 18 Alt(=)j

/* sumsqr.c */
/* returns [sum of squares of two arguments]~2 */
/* or {numl~2 + num2~2}+2 */

sumsqr(j, k)
int j, k;
{
return(sqr ( sum(sqgr(j), sqgr(k)) ) );
}
Emulator[Idle] PC = QOO0001ES Breakpoint @ of 4 Used:

The Watch window has undergone significant changes since the last
release of SourceGate. Data structure information along with
the display of auto variables is supported when Archimedes and
Software Development Systems (SDS) compilers are used. The Watch
window can be saved and loaded again at a later date. All
variable types are now supported and can be displayed. An

explanation of each of these new features is shown in the
sections that follow.
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4.4.1 Entering Watch Window Variables

Watch window variables can be entered in several ways. While in
the Watch window, variables can be defined directly by typing in
the type, address (or symbol), and display type under the
"Specification" column. Variables can also be entered by using
the “W (CTRL W) command. This command will display a
"Specification Extra" window from which variables can be defined
for use in the Watch window.

4.4.1.1 Entering Variables Using The “W Command

Entering a "W will display a "Specification Extra" window from
which wvariables can be defined for use in the Watch window.
Entering "W will produce the following screen:

rSpecification Watch Window Line 1 of 23 Alt(W)3j

!

Specification Extra

The variable type is defined by placing the highlighted bar on
the desired selection and entering a <cr>. Additional options
can be scrolled by using the up or down arrow keys.

Once a variable type has been chosen, the user needs to enter an
address or symbol name of the variable to be monitored. To enter
an address directly, simply type it in the provided space. To
enter a symbol, enter a colon (:) and then the symbol name. The
address will be entered automatically. The address values are
always displayed in hexadecimal.
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Once the address has been entered, the display type must be

defined. To select a display type, simply move the highlighted
bar to the desired selection and enter a <cr>.

-Specification Watch Window

Line 1 of 23 Alt(W)q
[

Specification Extra

Char 00005000

Char =
Hex
Decimal
Octal
Binary
String

After the type, address, and display type have been chosen,
another field will be shown with "YES" and "NO" displayed. If
the user wishes to add the defined variable to the Watch window,
a "YES" should be entered. TIf "NO" is entered, the Specification
Extra window is cleared and a new definition can begin.

rSpecification Watch Window

Line 1 of 23 Alt(W)g
]

Specification Extra
Char 00005000 String J

Yes
No
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If "YES" is chosen, then the defined variable is loaded into the
Watch window and the current value of the variable is displayed
in the specified output format:

-Specification: Watch Window Line 1 of 23 Alt(W)j
Char 00005008 S This is a test of the watch window. n

In this example, the string "This is a test of the watch window."
was stored in memory beginning at location 506¢#H and was
terminated by a null byte. It is important to note that the
Watch window will only display that part of the string that will
fit in the window.

Some other examples of variables entered from the Specification
Extra window are shown below:

Specification Watch Window Line 1 of 23 Alt(W)j
Char 00005000 S This is a test of the watch window. »
Char 090005000 C T
Char 00005008 H 54
Char 00005000 D 84
Char 00005008 O 124
Char 00005000 B 01010100
31
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4.4.1.2 Entering Variables From The Command Line

There is also a way to enter variables directly from the command
line in the Command window. To enter variables in this fashion,
the command "Watch <type> <value> <display type>" should be used.
This will automatically create variables in the Watch window in
the specified format.

Some examples of command line entered variables is shown below:

Specification ~Watch Window Line 3 of 23 Alt(W)y
char 5000 s This is a test of the watch window. m
c 5000 c T

c 5000 h 54

c 5000 d 84

c 5000 o 124

c 5000 b 91010100

Command Window Alt(C) 1
watch char 5000 s
‘|watch c 5000 c

watch ¢ 50060 h
watch ¢ 5000 4
watch ¢ 500606 o
watch ¢ 5000 b
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The following is a definition of valid types, values, and display
types that can be entered from the command line in the format:

watch <type> <value> <display type>

Type:

The type field is used to tell the Watch window what type of
field the value is. Any type can include an ’'*’ after the type
to denote a pointer. Some examples follow:

type Value is the address of a type
type* Value is a pointer to address of a type
type** Value is a pointer to a pointer of a type

Types used:

char (1)byte in length
int (2)bytes in length
short (2)bytes in length
word (2)bytes in length
long (4)bytes in length
addr (4)bytes in length
float (4)bytes in length
double (8)bytes in length
long double (18)bytes in length
extended float (12)bytes in length
packed float (12)bytes in length

Note: The length of each type may vary depending on the emulator
used. The actual length is loaded from the configuration
file except for Extended float and Packed float which are
68020 math processor dependent.

The abbreviation of ‘LD’ must be used for long double.
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Value:

The value is used to tell the Watch window the address of the
data inside of the emulator. This field can be a hex value or
any symbol by using a ‘:’ as the first character of the field
(:name). An offset can be added to the symbol value by placing a
'+’ or '~'’ value after the symbol.

Arrays of values can be defined by placing a [number] after the
value. Two dimensional - arrays can be defined by placing a
[number] [number] after the value. It should be noted that on two
dimensional arrays, the first set of brackets provides the
display offset and the second set provides the number of entries
to display.

Display Type:
The display type is used by the Watch window to determine the way

in which the data will be displayed. The default display type is
hexadecimal.

An example using each display type follows:

Hex 54

Decimal 84

Octal 124

Binary 91010100

Char T

String This is a test of the watch window.

Note: The Watch window will only display what can be seen on a
single line.

Only the first character of the display type is needed to
define the type.

On float, double, extended double, and packed double, the

display type can be any standard ‘C’ definition (%f, %g,
%e, %F, %G, %E, etc.).
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4.4.2 Saving The Watch Window

It is possible to save the current Watch window to disk by
entering a ~S (CTRL S) while in the Watch window. After a *S is
entered, SourceGate will ask the user for a filename under which
the Watch window data will be saved:

-Specification Watch Window Line 1 of 23 Alt(W)j
numl multifun.c:[4] int = {1, 2, 3, 4} u
num2 multifun.c:[4] int = { 5, 6, 7, 8}

count multifun.c:main(): int = 4

sqrofsum multif=Enter Watch Save File Name:

j sumsqr[= ==]t>

k sumsqgr t>

x *** Symbol Is Not In Scope

Yy *** Symbol Is Not In Scope

zZ sgr.c:sqr(): int = <Not in context>

4.4.3 Restoring A Saved Watch Window

Once a Watch window has been saved, it can be restored by
entering a "L (CTRL L) or "R (CTRL R) while in the Watch window.
When one of these commands is entered, SourceGate will prompt the
user to enter the name of the Watch window file to load:

(SpecificatiUM Watch Window Line 1 of 23 Alt(W)j
n

H=Enter Watch Load File Name: ==]

After the filename is entered followed by a <cr>, the Watch
window data contained in the load file will be put into the Watch
window and all variables will be updated to their current values.
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4.4.4 SDS and Archimedies Support

For those using Software Development Systems (SDS) and Archimedes
compilers, this version of SourceGate will read 1linker output
files from these compilers directly, without having to run the
object file through a converter.

Being able to read the file directly from the linker has distinct
advantages, the most notable being that "auto" variables and
other data structure information can be supported. This support
allows auto variable information to be displayed in the Watch
window with the values of these variables shown within their
functions as the program is stopped or stepped. Also, since the
file comes directly from the linker, the format of each variable
defined in the watch window is known without the user having to
define it. SourceGate can track when a defined variable is
active (when the program is operating inside the variable’s
function) and display its value. If the symbol is not in scope,
"*#%** Symbol Is Not In Scope" is displayed for that variable:

-Specification Watch Window Line 1 of 23 Alt(W)j
numl multifun.c:[4] int = { 1, 2, 3, 4} m
num2 multifun.c:{4] int = { 5, 6, 7, 8}

count multifun.c:main(): int = 4

sgrofsum multifun.c:main(): int = 6400

j *%%* Symbol Is Not In Scope

k **% Symbol Is Not In Scope

b *%% Symbol Is Not In Scope

Yy *** Symbol Is Not In Scope

2 *** Symbol Is Not In Scope

rSourceCode Module[multifun] lines 9 of 13 Alt(=)s

/* multifun.c */
/* tests sumsqr function */

main()

{ i
static int numl{4] = { 1, 2, 3, 4};
static int num2[{4]) = { 5, 6, 7, 8};

int sgrofsum, count;

loop: sgrofsum = 0;
for (count=0; count<4; count++)
sqrofsum = sumsgr(numl[count],num2[count]);
goto loop;
‘Emulator[Idle] PC = 00080194 Breakpoint @ of 4 Used:-

This capability will be extended to support those compilers
producing COFF and IEEE-695 formats in future releases of
SourceGate.
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4.5 Trace Window Displaying Time Stamps

This release of SourceGate allows the user to set up the Trace
window where the display of time stamps from the Performance
Analysis Card (PAC) is in relative or delta mode. This option is
available only in those units with PAC installed.

When the user moves the cursor into the "Time Tag:" field of the
Trace Configuration window, the different choices for the trace’s
time stamp format are displayed:

-Cycle—Address—Disassembly Bus Activity=——Alt(T)j
0282 pag@22¢C LINK A6, #0000
WR 0008 > O@@0FD4
WR OFE4 > O@OFD6
sums 7 {
sum:8:return (x + y);
0086 000230 MOVE.L 0008:x(A6),D@
RD 0000 < GOOFDC
RD 2019 < OOOFDE

298a 000234 ADD ——— Trace Configuration =———=—=
Buffer : Break buffer RD 0000 < OOOFEQ
Format : Disassembly/Source @OOFE2
sum:9:} Time Tag: Off Off
008E 200238 UNL b======== Trace Configuration === |Relative
Delta @00FD4
930FD6

2691 20023A RTS

RD 0000 < Q09FD8

RD 9206 < QO@OFDA
0097 000206 ADDQ.L #8,A7

2298 03208 MOVE.L D@,- (A7)
0099 @0020A JSR.L [00]000216:sqr

WR 0050 > QOQFE2

WR 0000 > O@OFEQD
*[Break buffer] [Disassembly/Source] Time[Off]-

The user can then decide which format is to be displayed. The
choices are Off (no time stamp information displayed), Relative
(time stamps shown are relative to the beginning of emulation),
and Delta (time stamps show the time between each instruction or
cycle depending on the format of the Trace window display).
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If Relative is chosen for the time stamp format, then the Trace
window will show a time stamp for each instruction or cycle
(depending on the trace display format) relative to the beginning
of emulation:

—Cyc.=Bnk=Addr.=—Time Stamp—Disassembly Bus Activity=—Alt(T)j
multifun:10:for (count=@; count<4; count++)
O0FB 6913 125.5us CLRB
9@FD 6014 126.5us CLRA
O2FF - 6015 127.5us STD 92,X
‘ WR 08 > 220C
. WR 00 > 220D
2104 6017 130.9us TSX
0107 6018 131.5us LDD 02,X
RD @@ < 2208C
RD 0@ < 220D
g1oc 601A 134.0us SUBD #0004
9110 601D 136.0us BGE 6043:20003
multifun:ll:sqrofsum = sumsqgr(numl[count],num2[count]);
2113 601F 137.5us TsSX
9116 6020 139.9us 1DD 02,X
RD 0@ < 220C
RD 9@ < 220D
.@11B 6022 141.5us ASLD
211E 6023 143.9us ADDD #2008:20001
9122 6026 145.0us XGDX
9125 6827 146.5us LDX 0@,X

RD 00 < 2008
RD @5 < 2009
*[Disassembly/Source ]—([Trigger buffer]==Ports[0ff]=[Unfiltered]=Time[Relativeﬂ

In the example above, these instructions were executed between
125.5us and 146.5us after emulation was started.
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If Delta 1is chosen for the time stamp format, then the Trace
window will show the elapsed time between each instruction or
cycle (depending on the trace display format):

—~Cyc.=Bnk=Addr.=—Time Stamp=—=Disassembly Bus Activity=—Alt(T)s
multifun:10:for (count=0@; count<4; count++)
O9FB 6013 @.5us CLRB
POFD 6014 1.%us CLRA
OOFF 6015 1.8us STD ©02,X
WR 00 > 220C
WR @8 > 220D
2104 6017 2.5us TSX
2107 6018 l.5us LDD @2,X
RD 00 < 22@C
RD 99 < 220D
@1oc 601A 2.5us SUBD #0004
2110 601D 2.9us BGE 6043:20003
multifun:llssqrofsum = sumsqgr (numl[count],num2[count});
9113 601F 1.5us TSX
2116 6029 1.5us LDD 92,X
RD 20 < 22@8C
RD 00 < 220D
9118 6022 2.5us ASLD
P11E 6023 1.5us ADDD #2008:20001
9122 6026 2.Pus XGDX
9125 6027 1.5us LDX @9,X
RD 00 < 2008
RD @5 < 2009 J

L[Disassembly/Source]==[Trigger buffer]=—Ports[0ff]—[Unfiltered]=—Time[Delta]-

In the example above, 2.5us elapsed between the "STD §2,X" and
the "TSX" instruction that followed. This fairly large value was
no doubt due to the memory writes associated with the "STD #2,X"
instruction. These memory writes are shown in the bus activity
column under the instruction that generated them.
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4.6 Performance Analysis Trigger Window

Performance Analysis Setup Alt(P)

Module Name Address Range Entry Exit
TEST1 5010 - 5@1B 0000 0000
TEST2 501E - 5030 0000 0000
TEST3 5869 - 50B8 0029 0000
TESTA 2000 - 0000 5019 501B
TESTB 0200 - 0000 S@1E 5030
TESTC P20 - 0000 5069 50B8
TESTBOTH 5069 - 50B8 587D 50A3

2000 - 0000 2000 0000

Rerun set number of times
@925
00001 x 1lms

Establish new coverage [Trigger]
Automatic Automatic
YES On Module

Recorder Mode
Number of Reruns
Record Time
Coverage mode
Trigger ‘
Cumulative
Symbol Name

This version of SourceGate adds the capability for the
PAC (Performance Analysis Card) to trigger (or begin recording
information) either automatically or on a module.

In the "Automatic" mode, the analyzer will begin to collect data
immediately after pressing a <cr> (to start recording) in the
profile window. The analyzer will continue to run for the 1length
of time specified in the ‘Record Time Field.'’

In the "On Module" mode, the analyzer will not start wuntil the
setup conditions are met for the module selected as the trigger
- module. For example, if a module is selected as the trigger
module and it is set up for an Address Range of 1009%H to 1100H,
then the analyzer will trigger (or start) on the first execution
of an address in this range. If the trigger module is set for an
Entry-Exit point, then the analyzer will trigger when either the
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Entry or Exit point on the trigger module is executed. The
trigger module is selected through the Profile window by
highlighting the desired module and entering a <cr> to start
recording.

NOTE: A good way to insure that the analyzer will trigger at the
desired point is to define a module with both the Entry and Exit
points set to the same address and then use this module as the
trigger. For example, if a module has been defined with an Entry
point of 116#0H and an Exit point of 1250H and it is necessary to
know exactly how long this routine will take to execute, the
analyzer must trigger when it executes address 110@0H and stop
when it executes address 1250H. If a second module is defined
with an Entry point of 1106H and an Exit point of 110#H, and this
module is used as the trigger, then the analyzer will always
start when address 1100H is reached (not 1250H which is the Exit
point).
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USING THE PERFORMANCE ANALYSIS SYSTEM
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1.0 INTRODUCTION

The - HMI Performance Analysis System allows the software
engineer to optimize code and improve software performance by
revealing the real-time execution activity of his system. Unlike
some software based analysis tools, the HMI system is hardware
based and therefore provides 166% collection of execution data.
This information then allows the designer to fine tune his code
eliminating bottlenecks and improving performance.

2.0 OVERVIEW

The PAC (Performance Analysis Card) system runs within the
SourceGate environment and is accessed through the PERFORMANCE
WINDOW. Once the performance window is entered, a submenu
will appear with the following window choices:

The SETUP window allows the user to establish the criteria used
by PAC when collecting execution data. The user is allowed to
configure 8 different test modules for collection of
information. Modules may be defined on the basis of address
ranges, address entry and exit points, or both. The way in which
data is collected under these different setup conditions is
explained in a later section. Other options in the setup window
determine the number of collection periods and the duration
of each period as well as the trigger method.

The PROFILE window displays a histogram along with a
percentage value indicating the % of total execution time spent
within each of the defined modules. It also shows the number of
times each module was accessed (executions) along with Minimum,
Maximum, and Average times spent in each module.

The COVERAGE window shows the user a histogram indicating the
‘percentage of code covered in each module. The EXTENDED COVERAGE
window may then be accessed to view a listing of all addresses
that were covered and all that were not covered in each of the
8 modules. This feature can quickly reveal "holes" in code or a
subroutine that never gets executed.

The COMMAND window is used to issue emulator commands while in
the Performance Analysis mode.

The EXIT window is used to properly exit the Performance
Analysis mode.
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3.0 SETUP WINDOW

Performance Analysis Setup Alt(P)

Module Name Bank Address Range Entry  Exit
Trigger X 0000 - 0000 1009 1009
Loop 1 X 0000 - 0000 1000 1014
Loop 2 X 00006 -~ 0000 1014 1000
Loop 3 X 0000 - 0000 le9a 1916
Range All X 1088 - 101D 000¢ 0000
Module 6 X P003 - 0000 00093 0000
Module 7 X oP0e - 0000 0000 2029
Module 8 X 0000 - ©000 0000 0000

Recorder Mode Rerun set number of times

Number of Reruns = @01

Record Time = (0010 x lms

Coverage mode = Establish new coverage
Trigger = On Module

Cumulative = Yes

Symbol Name =

The SETUP window is used to define the parameters used in the
collection of data by the PAC hardware. There are several
fields that must be defined before the PAC system will function
properly. Each of those fields is explained in the following
sections.

3.1 Module Name Fields

This field is used to define a name for the address range or
entry and exit points on which the analysis will be performed.
This name can be a symbolic name referring to a particular block
of code such as "GET_INPUT" or any other name that is
descriptive of the code in that particular module. Up to 8
modules can be named.
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3.2 Address-Range Fields

The address-range fields are used to define the range of
addresses whereby if the processor accesses an address
within this range it will be recorded for processing in the
Profile and Coverage windows. The first address field in the
range is always smaller than the second field. The range
specified can be any length for timing analysis in the profile
window, but must be limited to 64K for code coverage analysis.
Any hexadecimal digits (0-F) are allowable characters for these
fields.

NOTE: If the code makes a large number of accesses to a
particular range, the analyzer buffer may £fill wup rapidly,
causing an overflow to occur. If this occurs it will be
necessary to reduce the Record Time, reduce the Number of
Reruns, or change the Range definition to correct this.

3.3 Entry-Exit Fields

The entry-exit fields are used to define address entry and
exit points for analysis. Unlike the address-range, the entry-
exit definition requires the code to execute both the entry and
the exit address to qualify as an valid execution. For example,
if the entry address is set to 1100H and the exit address 1is
set to 126EH, the code MUST execute address 1100H and then, at
some point later, it MUST execute address 120EH to qualify
as an execution in this module. If no entries are made in
the address-range fields then the code may execute addresses
anywhere in the current 64K block after executing the entry
peoint and before executing the exit point and the entire
path of execution will be timed and profiled.

3.4 Combined Address-Range and Entry-Exit Fields

A module may be defined with both an address Range and an
Entry and Exit point. Under these conditions, executions will
be counted only if the code enters the specified Range at
the specified Entry point and exits the range at the
specified Exit point. Likewise the timer will start when the
Entry point is executed and run only during the time that code
is executing within the specified range and stop when the Exit
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point is executed. For example, if the Range is set to 1000H
to 1300H, the Entry point is set to 110@0H, and the Exit point is
set to 120EH, then, for an execution to be counted, the code
must enter the Range (10@0H to 1300H) at address 1100H and exit
at address 120EH. If the code goes outside the defined Range
after executing the Entry address, the timer will stop
until the code re-enters the range and will continue until the
Exit address is executed unless the code goes outside the
Range again.

3.5 Recorder Mode Field

The Recorder Mode determines how the Performance Analysis will be
run. The available options are:

Rerun Set Number of Times: This option runs, updates the screen,
then reruns again and continues to do this for the number of
times specified by the user.

Free Run (continuously): The free run option will run, update the
screen, and run again continuously until stopped by the user.

3.6 Number of Reruns Field

This field determines the number of reruns executed if the "Rerun
Set Number of Times" option is selected above.

3.7 Record Time Field

The Record Time determines how long the Performance Analysis will
be run for each pass and is specified in milliseconds. The
maximum record time is 99.99 seconds. The user should be careful
not to specify too long of a record time because this can
cause a buffer overflow condition as described in Section
3.2.

3.8 Coverage Mode Field

This field determines how the analysis will be displayed. The
options are:

Establish New Coverage - All existing analysis will be written
over by the new analysis being run.

Append Current Coverage - The existing analysis will be saved and
the new coverage will be added to it.
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3.9 Trigger Field

The Trigger field can be set to Automatic or On Module. In the
automatic mode, the analyzer will begin to collect data
immediately after pressing the <cr> in the profile window. The
analyzer will continue to run for the length of time specified in
the 'Record Time Field.’

In the On Module mode, the analyzer will not start wuntil the
setup conditions are met for the module selected as the trigger
module. For example if the 2nd module is selected as the trigger
module and it is setup for an Address Range of 1000H to 1100H,
then the analyzer will trigger or start on the first execution of
an address in this range. If the trigger module is set for
an Entry-Exit point, then the analyzer will trigger when
either the Entry or Exit point is executed on the trigger
module. The trigger module is selected through the Profile
window as explained in Section 4.0.

NOTE: A good way to insure that the analyzer will trigger at the
desired point is to define a module with both the Entry and
Exit points set to the same address and then use this module as
the trigger. For example, if a module has been defined with an
Entry point of 1160H and an Exit point of 1256H, and it is
necessary to know exactly how long this routine will take to
execute, the analyzer must trigger when it executes address
1100H and stop when it executes address 1250H. If a second
module is defined with an Entry point of 1166H and an Exit point
of 1100H, and this module is used as the trigger, then the
analyzer will always start when address 1100H is executed.

3.1 Cumulative Field

The Cumulative field works in conjunction with the Number of
Reruns field. If the Cumulative field is set to YES, the number
of executions shown in the Profile window will accumulate for
all the reruns. If this field is set to NO, the analyzer will
reset and collect new data on each of the reruns. For example,
assume the number of reruns is set to 3 and the Cumulative
option is set to YES. If a module has 2@ executions on the
first run, 19 on the second, and 21 on the third, then the
number in the execution column will be 60. If the Cumulative
option is set to NO, the execution column will show 26 on the
first run, reset, show 19 on the second, reset, and show 21 on
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the third. In the same manner the percentage and time
information will either be based on the accumulated data for all
reruns or just the current run. The Total Record Time field
will also depend on the Cumulative field setting. If it is set to
YES then the Total Record Time will be the Record Time
multiplied by the Number of Reruns (both set in the Setuup
Window). If Cumulative is set to NO then the Total Record time
will also reset for each rerun and show only the time for that
particular run.

3.11 Symbol Name Field

The symbol name field allows the use of symbol names instead of
hex values for the Address-Range and Entry-Exit fields. When
the cursor is positioned in any of the Address Range or Entry-
Exit fields the user can enter a ’:’ and the cursor will move to
the Symbol Name field where a symbol name is entered. When the
symbol is entered, the address of that symbol will then appear
in the address field where the ’‘:’ was entered.
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4.0 PROFILE WINDOW

Performance Profile

Press return to start

Module Names Executions Max time Avg Time Min Time

Module 1 ) 0.000us 0.000us 0.000us
0.000 %

Module 2 o 0.000%us 0.000us 0.00%us
0.200 %

Module 3 o 0.200us 0.900us 0.200us
0.000 %

Module 4 (7} 9.000us 0.000us 9.909us
2.000 %

Module 5 [ 0.000us 0.000us 0.000us
0.900 %

Module 6 7] 9.900us 2.000us 2.00%us
0.000 %

Module 7 ] 2.000us @.000%us 0.200us
0.000 %

Module 8 2 0.000us 0.900us ?.000us
0.000 %
Reruns Requested = 295 Record Time = 0.000us
Reruns Executed = 1/} Total Record Time = 0.000us

Timer Resolution = @01 x 100 ns

The Profile window displays the module name, percent of time that
was spent in each module, number of executions for each  module,
along with max, min, and average time spent in each module. The
user may move the highlight bar to any of the 8 modules to select
the one that will be used as the trigger if the 'On Module’
trigger mode is selected. The various fields that are displayed
in the profile window are defined in this section.

4.1 Reruns Requested and Record Time Fields

These values were defined in the Setup window.
4.2 Reruns Executed Field

The is the actual number of runs that have been executed.
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4.3 Total Record Time Field

This field shows the cummulative record time for all reruns
executed. The user should pay close attention to this field. If
the Total Record Time does not equal the Number of Reruns
multiplied by the Record Time, then there has been a buffer
overflow and the displayed data MAY be in error.

4.4 Timer Resolution Field

This field shows the resolution of the timer wused by the
Performance Analyzer and the time tag field of the trace buffer.

NOTE: The percentage fields and histograms shown in the profile
window indicate the percent of total execution time spent within
each module. These percentages will depend on the way the
module 1is defined and the code execution path. The percentages
displayed will rarely, if ever, add up to 100% for several
reasons. Some modules may overlap in that code may begin in one
module and jump to another one and depending on how the modules
are defined, timing and execution information may be collected
for both modules. For instance, assume a module is defined with
an Entry point of 116#H and an Exit point of 1300H with no Range
specified. If the code enters this module at 1100H and runs for
25 microseconds, then jumps to location 142¢H in another module
and runs for 10 microseconds, then comes back into the original
module for 5 microseconds before hitting the exit address,
the timer will record 40 microseconds for this module. The 10
microseconds spent in the other module will also be recorded as
time spent in that module. While the correct information is
collected and displayed for each module, it may not be what the
user is expecting. The use of a Range definition along with the
Entry-Exit points on this module would have prevented the 10
microseconds spent in the other module from being recorded.
The user should give careful thought to module definition and
examine the results very closely to avoid drawing the wrong
conclusions.

The Min, Max, and Avg times spent in each module should also be
carefully interpreted. The numbers simply mean that the code
made at least one pass through this module at the minimum time,
at least one pass at the maximum time, (obviously a longer path)
and the Avg number indicates the average time spent in the
module. As pointed out in Sections 3.2 and 3.3, the way in which
the time data is collected depends on how the modules are
defined.

For more information on module definition and interpretation of
results, see section 9.0 "A Sample Session".
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5.0 COVERAGE WINDOW

Performance Coverage Profile
Module Names Percentage of code covered
Module 1 100. 00
Module 2 66.67% IS
Module 3 0.00% Range Not Defined
Module 4 0.00% Range Not Defined
Module 5 0.00% Range Not Defined
Module 6 0.00% Range Not Defined
Module 7 0.00% Range Not Defined
Module 8 2.00% Range Not Defined

The Coverage Window displays the module names and the
histograms which represent the percentage of code that was
covered in each module that has an Address-Range defined. A
module that does not have an Address-Range defined will display
the message "Range Not Defined".

NOTE: Coverage analysis is performed only for those modules that
have an Address-Range defined and are 64K or less in size.
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6.0 EXTENDED COVERAGE WINDOW

—— Performance Extended Coverage =
__ B = Beginning_ E = End__ F = Find__
COVERED NOT COVERED

1919

101A

191B

1@1cC

181D
101E
101F
1020
10921
1022
1923

The Extended Coverage window can be displayed for each module by
moving the cursor to highlight the desired module and pressing
<cr>. The Extended Coverage window will then display the covered
and not covered addresses for the selected module.

The following commands may be used while in the Extended Coverage
window:

C

Use this command to locate covered addresses. If only
noncovered addresses appear when the Extended coverage
window is opened, this command will quickly 1locate any
covered addresses not currently visible.

This command is used in the same way as the ‘C’ command to
locate Noncovered addresses.

Used to move to the beginning of the listing.
Used to move to the end of the listing.
To find a particular address enter ’‘F’ then press <cr>, you

will then be asked to enter the hex address you wish to
find.
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7.9 COMMAND WINDOW

Command Window Alt(C) 1

rs

Selecting the Command window will allow the user to issue
standard emulator commands such as reset, go, stop, etc. The
Command window option is available here as a convenience to
avoid having to exit the Performance window to issue
commands then re-enter to run the analysis.
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8.0 EXIT WINDOW

Performance Menu
SetuUP cceescccccccses Define Performance Specification
Profile ..cecececcens Display Module timing Specification
COVerage ceecsecccccss Display percent of Module’s Covered
Command .ececcecocccss Performance Command Window
Exit [NO ] «c¢eces... Exit Performance Analysis YES
NO

The Exit window is used to exit the Performance Analysis mode.
To exit properly, move the cursor to highlight the Exit option
and press <cr>. A small window will appear with the 'YES-NO’
option. Press <cr> again and then use the up and down arrows to
select YES and press <cr> again. At this point SourceGate will
exit to the "Home" window list.

NOTE: When the performance analyzer is running, the display in
the profile window may appear to update slowly which may seem
to be inconsistent with an analysis time of a few
milliseconds. However, while the data is actually collected in
real time by the analyzer, the software must make several
calculations on the collected data before displaying it on the
screen. It is these calculations and display updating that make
the analysis appear to be slower than real time.
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9.0 A SAMPLE SESSION

The best way to illustrate the powerful capabilities of the HMI
Performance Analysis System is to program the analyzer for a
typical application and then examine the results. This sample
session is based on a program written for the Motorola MC-6869
microprocessor. The code was purposely made very simple so that
the reader can easily see the actual path the code will take,
which will make it easier to understand the results the
analyzer produces. The analyzer will then be programed with
various setup configurations and the results examined. The
purpose of this exercise will be to illustrate not only how to
setup the analyzer, but how to obtain the most useful results
from the system.

9.1 THE PROGRAM

The following is a listing of the code that will be used in this
sample session:

ADDRESS CODE COMMENTS
1000 LDA #1300 Load hardware stack pointer.
1004 LDU #1250 Load user stack pointer.
1007 LDA #12 Load A Register with 12H.
1009 STA 1201 Store A to address 1241.
106C LDA #85 Load A Register with 5H.
MAIN-1 100E ADDA #10 Add 10H to A Register.
1010 STA 1200 Store A to address 1204.
1013 LDA 1201 Load A from address 1201.
1016 EORA 1200 Exclusive OR A & address 1200.
1019 PSHU A PUSH A Register on stack.
101B BSR 1026 BRANCH TO SUBROUTINE @ 1026.
— 101D PULU A PULL A Register from stack.
MAIN-2 101F DECA Decrement A Register.
1020 STA 1200 Store A to address 1200.
L— 1023 JMP 1000 Jump back to beginning.
1026 LDB #1890 Load B Register with 10H.
{__ 1028 DECB Decrement B Register.
1029 CMPB #00 Compare B Register with 0.
162B PUSU B PUSH B Register on stack.
LOOP 162D BEQ 1034 Branch if Equal to 1034.
102F PULU B PULL B Register from stack.
1031 JMP 1028 If not Equal, Decrement again.
RTS Return from Subroutine to

1634

161D.

NOTE: The RESET VECTOR for the MC6809 must be set for 1660H

for this program to run properly.
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The program has been divided into three sections or modules
called MAIN 1, MAIN 2, and LOOP. In an actual application these
modules might represent sections of code that the user might need
to have specific timing or execution information about. In our
example, MAIN-1 refers to a section of straight in-line code
which Branches to a subroutine at the end. The module called LOOP
refers to the subroutine and MAIN-2 represents the remainder of
the program.

An examination of the listing and comments reveals that the code
executes from address 1000 to address 101B then branches to a
subroutine at address 1626. This subroutine is a simple loop that
executes 16 (1PH) times then returns to address 101D. The code
then runs through address 1023 where it Jjumps back to the
beginning and starts over.

We will assume the user has a critical timing problem and
needs to know how long it takes to execute each of the modules.
There are a number of ways that the Performance Analyzer may be
set up to record data and it is very important that the user
understand the differences in order to properly interpret the
results. In the following sections we will look at the 3 basic
ways to set up this problem and examine the results for each
case.

9.2 SETUP NUMBER 1

RANGE ONLY
Performance Analysis Setup Alt(P)
Module Name Bank Address Range Entry Exit
Trigger X 0008 - 0000 1000 1000
Main-1 X 19698 - 161cC 0000 0000
Loop X 1026 - 1034 0000 0009
Main-2 X 191D - 1025 0000 0809
Stack Area X 1200 - 1309 0009 0008
All Memory X 1000 - 1300 0009 0000
X 0000 - 0009 0900 0000
X 0900 - 00090 0200 0200

Recorder Mode Rerun set number of times

Number of Reruns = @01
Record Time = 00008 x 1lms
Coverage mode = Establish new coverage
Trigger = On Module
Cumulative = Yes
Symbol Name =
FIG. 1
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In the first set up we will use address ranges only to define the
modules to be tested. Figure 1 shows the setup window and the
entries made for a range only analysis. Notice that the
beginning and ending addresses for each module have been entered.
Since the 1last instructions in modules MAIN-1 and MAIN-2 are
multiple byte instructions, the ending address entered is the
address of the last byte of those instructions. The user may also
notice that several other modules have been defined. These
modules are explained below.

TRIGGER MODULE - Because the emulator must be running when the
Perfomance Analyzer is started, it is impossible to know where in
memory the processor is running when the analysis is begun. If
the analyzer is set for automatic triggering the PAC system will
begin gathering data as soon as it is started. Since this could
be in the middle of a module that must be timed accurately, it is
possible to get incorrect data. Ideally we would like to control
exactly where the analyzer starts in order to get the most useful
data. We can accomplish this by using the "On Module" trigger
mode and setting up a module with both the Entry and Exit point
set to the same address. (This address should be the address we
want to start the analyzer on.) In the example used here we have
set the "Trigger Module" to address 1060 which is the beginning
of the program. With this setup it does not matter where the
processor is running, the analyzer will not start collecting data
until address 1000 is accessed.

STACK AREA -~ This module refers to the area of memory used by the
the user and hardware stacks. This will show how much time is
spent in stack operations.

ALL MEMORY - This module includes the complete range of addresses
that the sample program should execute if it runs properly. If
this module ever indicates 1less than 108 percent it means that
there has been an address outside the expected range accessed.
(The program is in the weeds.)

With the setup complete the user then opens the Profile Window by
pressing "HOME" then highlighting "PROFILE" and pressing
<return>. At this point the emulator must be started. To do this
press "HOME" again and highlight "COMMAND". Type "RS" to reset
the emulator and then type "G" to start emulation. Now press
"Cntrl-PageUp" to return to the Profile Window and press <return>
again to start the analyzer.
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"When the analyzer stops the Profile Window display will look like
Fig. 2:

RANGE ONLY
Performance Profile
Press return to start Use arrows for trigger on/off
Module Names Executions Max time Avg Time Min Time
Trigger 37 0.000us 0.000us 0.200us
0.000 %
Main-1 228 6.500us 2.900us 1.500us
8.265 % pupmm
Loop 1233 6.000us 4.500us 1.000us
69355 b
Main-2 111 3.0008us 2.300us 2.000us
3.191 &
Stack Area 1496 1.580us 0.900us 2.500us
16.830 % S
All Memory 1l 8.000us 8.000us 8.000us
100.000 %
o 0.209%ms 0.000ms 2.980ms
0.000 %
a 0.000us 0.000us 0.900us
0.008 %
Reruns Requested = 201 Record Time = 8.000ms
Reruns Executed = 1 Total Record Time = 8.000ms

201 x 100 ns

Timer Resolution

FIG. 2

If we examine Fig. 2 we see that the trigger point occured 38
times. (The count shows 37, because the first trigger is not
counted.) This means that the program started from address 1000
38 times. We also see that module MAIN-1 was entered 228 times
and the average time spent in that module or range was 2.9 micro
seconds. Likewise the LOOP module was entered 1233 times with an
average time of 4.5 microseconds and MAIN-2 was entered 111 times
and had an average time of 2.3 microseconds per entry. If the
user stops here he might assume that these times represent the
average execution times for these modules, however, this is not
the case.
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It is obvious that since all three of these modules run exactly
the same each time, the execution time should always be very
close to the same. Since the Min, Max and Avg times displayed in
Fig. 2 vary widely, it is evident that they do not represent the
full execution time of the module. In fact, by definition, the
Range only setup will start timing when the processor enters the
specified range and stop when it leaves. Therefore, if we examine
the MAIN 1 module we see that it enters the range a total of 6
times during execution and the times shown in Fig. 2 represent
the Min, Max, and Avg times spent in the range and NOT the Min,
Max, and Avg times required to execute the entire module. All
three of the defined modules have instructions that access
memory locations outside their range. The STA, LDA 1201, PSHU,
PULU and EORA instructions all do memory accesses outside the
module range. Since these accesses take processor time, they
should be counted as part of the execution time for that
particular module. We need a set up that will measure not only
the time spent in the range, but any time spent outside the range
during execution of that particular module.

Performance Coverage Profile

Module Names Percentage of code covered
Trigger 2.00% Range Not Defined
Main-1 100 . 003
Loop 100 . 003
Main-2 100 . 00—
Stack Area 2.72% gy
All Memory 7.93% mumm
Module 7 2.990% Range Not Defined
Module 8 0.00% Range Not Defined

FIG. 3

Fig. 3 shows the code coverage window for the Range only setup.
As expected, the 3 modules we are interested in show 1006%
coverage. However, if this were not the case, we could highlight
a particular module and press <return> to get the extended
coverage window. This would show the actual addresses that were
covered and the ones not covered. This would be useful in
finding sections of code that never get executed.
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9.3 SETUP NUMBER 2

BOTH RANGE AND ENTRY-EXIT

Performance Analysis Setup Alt(P)

Module Name Bank Address Range Entry Exit
Trigger X 0000 -~ 0000 1090 1000
Main-1 1868 - 101cC 1000 191cC
Loop X 1626 - 10634 1026 1634
Main-2 X 161D -~ 1025 181D 1825
Stack Area X 1200 - 1300 2000 0009
All Memory X 1000 - 1300 0000 2000
X 0008 - 0000 0000 0009
X 0000 - 0000 0020 2000
Recorder Mode = Rerun set number of times

091
22010 x lms
Establish new coverage

Number of Reruns
Record Time
Coverage mode

Trigger = On Module
Cumulative = Yes
Symbol Name =

FIG. 4

In the second setup we have added a definition for the Entry and
Exit points for each of the 3 modules of interest as shown in
Fig. 4. This type of setup will cause the timer to start when
the Entry address is accessed and stop when the Exit address is
accessed. Referring to the procedure used with setup 1, the user
should now reset and restart the emulator. After returning to
the Profile Window, the analyzer should be started by pressing
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<return>. When the analyzer stops the display should look 1like
Fig. 5:

BOTH RANGE AND ENTRY-EXIT

Performance Profile

Press return to start Use arrows for trigger on/off
Module Names Executions Max time Avg Time Min Time

Trigger 37 0.000us 2.000us 0.099%us
0.000 %

Main-1 38 17.500us 17.400us 17.000us
8.265 % gy

Loop 37 149.000us 148.900us 148.600us
66.865 % mEEE———

Main-2 37 6.500us 6.500us 6.500us
3.006 % g

Stack Area 1496 1.500us @.900us 9.500us
16.830 % N

All Memory 1 8.000us 8.000us 8.000us

100.000 & —————
] 0.000ms 0.000ms 0.000ms

0.000 %

1] 0.000us 0.999%us 0.000us
0.000 %
Reruns Requested = 091 Record Time = 8.000ms
Reruns Executed = 1 Total Record Time 8.000ms

Timer Resolution 201 x 100 ns

FIG. 5

The user will immediately notice that this display is vastly
different than the one shown in Fig. 2. The number of executions
for MAIN 1,MAIN 2, and LOOP are considerably less than for the
previous setup. Also the times shown are much greater than for
the Range only setup. Since the Trigger number tells us that the
program starts 38 times (remember the first trigger is not
counted), the user can see that the program ran through MAIN-1 38
times, MAIN-2 37 times and LOOP 37 times before the 8 ms record
time ran out.
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Looking at the execution times we can see that the Min, Max and
Avg times are very close to each other which could lead us to
believe that they now represent the true execution times of the
modules. However, referring to Section 3.4 of the Performance
Analysis Description, we see that with this setup, the timer
does start when the entry address is accessed and stops when the
exit address is accessed. However, the timer also stops when the
processor accesses addresses outside the range specified and
restarts when the range is reentered. Therefore since we have
already determined that each of the modules accesses addresses
outside their code range, we can see that these times are still
not representative of the total execution time for the modules.

9.4 SETUP NUMBER 3

ENTRY-EXIT ONLY

Performance Analysis Setup Alt(P)

Module Name Bank Address Range Entry Exit
Trigger X 0000 - 0000 1009 1000
Main-1 X 0000 - 0000 1900 1g1c
Loop X 0008 - 0000 1026 1034
Main-2 X 0000 - 0000 181D 1925
Stack Area X 1200 - 1300 0000 0000
All Memory X 1000 - 1300 o200 2000

X 0000 - 0000 0000 0000

X 0000 - 0000 2000 0000

Recorder Mode Rerun set number of times

Number of Reruns = @01
Record Time = 00019 x lms
Coverage mode = Establish new coverage
Trigger = On Module
Cumulative = Yes
Symbol Name =
FIG. 6

In setup number 3 we have specified only the Entry-Exit points
for each of the 3 modules of interest. Referring to Section 3.3
of the PAC Description, we see that this type of setup will give
us timing information that starts when the Entry address is
accessed and stops ONLY when the Exit address is accessed,
regardless of where in memory the processor runs. This should
give us the kind of timing information we need for these modules.
We now rerun the analyzer as before which produces the display
shown in Fig. 7.
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ENTRY-EXIT
Performance Profile
Press return to start Use arrows for trigger on/off
Module Names Executions Max time Avg Time Min Time
Trigger 37 0.0008us 9.000us @.000us
2.000 %
Main-1 38 20.000us 19.990us 19.490us
9.452 % gy
Loop 37 180.000us 179.900us 179.900us
83.203 %
Main-2 37 7.599us 7.500us 7.590us
3.469 % g
Stack Area 1496 1.500us 0.900us 0.500us
16.830 % D
All Memory 1 8.000us 8.000us 8.000us
100.000 %
7] 0.000ms 2.000ms 0 .090ms
0.008 %
1] 2.000us 0.000us 0.000us
0.000 %
Reruns Requested = 001 Record Time = 8.000ms
Reruns Executed = 1 Total Record Time = 8.000ms
Timer Resolution = @01 x 180 ns

FI1G. 7

From this display we can see that, as expected,
executions for each module has stayed the same
however the execution times have again changed.

are evidence that the analyzer is now timing the

the number of
as in Setup 2,
The longer times
total execution

time for each module including the time spent accessing other
memory locations outside the code range.

We can now see that the LOOP module, which appeared to take only
about 4.5 microseconds to execute in Setup 1, actually takes 180
microseconds and over 83% of the processor time. In a piece of
code as simple as this example, the user can easily see that the
LOOP module would take the most execution time because it is
running 16 times for every single pass of the program. Keep in
mind that the purpose of making this example simple was to make

it easier to interpret the results of the analyzer.

In real

simple

applications the PAC system can give the user information about
very complex programs that cannot be analyzed by
inspection.
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9.5 CONCLUSION

In order to obtain useful information from the PAC system the
user MUST understand how it gathers and processes execution
data. As we have seen in this sample session, it depends on the
type of information that the user needs as to how the system
should be set up. In our example, we were interested in module
execution times and the Entry-Exit Only setup was the method
needed to produce accurate results. However, this does not mean
that this is the best method to use in all cases. The user
should study the PAC Description and FULLY understand its
~operation to determine the proper method to use in obtaining the
kind of information needed. The user is incouraged to experiment
with the PAC system using different combinations of setup
parameters to see how they affect the results.
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