$PSDocl d: Document Release 1.0 for Run-tine Library Rel ease 4.3%
REVI SI ON HI STORY : DBUGPSX debugger

Not e: Many of these revisions are for internal tech-support reference
and were not actually rel eased.

4. XX all have C and assenbl er expression eval uator,
new vari abl e and watch w ndow (see bel ow for details).
These debuggers are 32 bit DOS executables using a
DOS ext ender .

4.53 14/06/95 all ows alternate regi ster wi ndow | ayout
(use /R switch on command |ine or press Alt-R in debugger)
(for Sean @ Core Design)

4.54i 19/06/95 new resetcpu code - not nuch use until we've nodded DEXBI OS
to force a re-load of SNPATCH t hough (soon).
22/ 06/ 95 hex No.s in C exprs don't need | eading zero anynore
nmenory ranges of configs other than . C00 ignored
hopeful |y fixed occasional mssing cursor on alt screens
all ows nodification of variables in Watch and Var wi ndows
hard break option now supports instruction fetch (PC) detection
4.55i 23/06/95 Oops. re-fixed expression eval to handl e known synbols OK
fixed old error message problem for unrecogni sed synbol

4.60 05/07/95 dereferencing a pointer now fixes class to STATIC
(so deref of a watchpoint register pointer to a structure is
now correct)

4.61 06/07/05 changi ng screens no | onger flushes nessage buffers
nessage buffer increased to 100 |ines.

4.62 06/07/95 auto-detects C startup and runs to main() if not given /d
command |ine switch

4.63 26/07/95 m nor update: fixed shift-f6 (clear all breakpoint counts)

4.64 28/07/95 restricted auto-source-node, to only if no config file
(because it was annoyi ng devel opers)

4.65 28/ 07/ 95 restricted auto-source-node, to only if no config file
(but still got auto-run to main)

4.67 09/07/95 renoved ' nakesafe' call from CPE | oader
now *does not* turn off ints before programstarts

4.69 24/07/95 now supports source file paths (Alt-Pin file w ndow)
Alt-L and Crl-L no | onger crash Var and Watch w ndows

4.70 01/09/95 Aut omatic Overlay Support (see also OVLEGPSX. ZI P for exanple)
Uni x \'n new i nes now work properly in message w ndow

4.71 14/09/ 95 + fixed nane conpletion that | broke in 4.70
4.73 21/ 09/ 95 fixed menfollow (alt-F in menory wi ndow to follow ptr)

4.74 21/09/95 nmouse click in zoomed wi ndow now OK
cursor clanping to left of mem w ndow corrected.

4.75 26/09/95 stack-craw (left and right arrow in var w ndow)
cexp. asm separated from mai n code (as MASM coul dn't cope)
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"searching' box in file wi ndow now hides if not found
update animation only active if continous update node
condition on hardware break that was done for Wllianms in
4.65s is now back

Unix (LF) or DOS (CRLF) or MAC (CR) new ines now
work properly in nessage wi ndow. (from4.70 the DCS
ones were accidentally doubl e-spaced.)

allows $ in C names (for Carolyn @ EA)

<- and -> starck crawl so array index changing is

now rel ocated to < and > (or , and .)

top |l evel of Var wi ndow now | eaps to C call stack displ ay
Pseudo- support for long long (64 bit) data type

can now display float and double data in watch & var w ndows

fixed DOS extender quirk which was causing
" UPLOAD MEM TO FILE' to fail for amounts >4K (ver 4.78 only)

changed shift-esc nakesafe so that ints *stay* off
nodded ctrl-F2 '"prog reload" so breakpoints are preserved.

restored arrow keys in Var wi ndow to change array index
C-cal |l stack-craw er now on < and > (or comma and dot)

C expression eval uator now supports typecasting
K, |'ve neatened up sonme key assignnents used in
stack browsing. See C call stack browsing bel ow for
details.

ctrl-F9 to restore |RQ status (to what it was b4 shift-esc)
and run + some minor dial og changes

space bar toggl es wi ndow between source & di s nodes
gl obal scope can now be seen whil st stepping overl ays
corrected enum display in watch/var w ndow

new / k switch forces makesafe before CPE downl oads
fixed mnor diassenbly syntax error.

fixed nmissing |locals for huge C++ prograns
with lots of overlays

made to work with the code changes nmade for MPS |V

$ prefix allows register nanes in C expressions

.s and .d suffixes to type registers to single/double fp
expressi on eval uator supports alternate register names
spacebar in reg wi ndow toggl es regnanes

expr eval uator accepts alternate (r0-r31) reg nanes

if they are switched on

now supports GTE opcodes and regi sternanmes in
di sassenbly wi ndow

Fi xed GTE di sassenbly errors (Thanks to Dean@ || eni um
i mpl emet ed 2nd synbol table pass to fix-up



forward & outside-scope strtag references (Dean again)

New features for H2500 PCl card (see bel ow)

4.95 16/ 09/ 96 Oops, fixed sone nore GTE di sassenbly errors (Dean again)

4. 95x New Experimental Profile Wndow (oops, | broke callstack
keys)

4. 96X Ditto but with fixed key table for call stack

4. 97x cal I stack unpick can now pass through fns with no scope

4

4

.100 25/11/96 fixed static overlay data within functions when
function was in a different overlay.
(that was causi ng debugger to crash before)
4.102 18/12/96 fixed mouse cursor if vid nbpde changed i n debugger

4.103 08/01/97 breakpoints now check prescence b4 renoval

.98x 11/11/96 [/j switch forces video update via BICS (for Kanji display)

nodded so >4 di nension conpiler bug doesn't crash debugger

4.104 16/01/97 Oops! Correct re-build of 4.103 wich suffered a m nor
version control problem

.105 16/01/97 OK, | put the old breakpoint code back
.106 20/01/97 New (fixed) breakpoint stuff.

. 107 20/01/97 Now accepts typedefs in typecasts.

R N~

.109 11/04/07 Fixed file extention tabs to match last '.
in pathname rather than first

4.110 15/05/97 fixed disassenble-to-file which was trying to
use long filenames even if not avail abl e

4.111 17/ 06/ 97 changed SYMB4. ASM to discard externals
and then changed it back again :-)

4.112 02/09/97 SbevTC

4.113 10/03/98 extended | abel conpletion to include overl ays

Copy your ol d DBUGPSX. EXE away sonewhere safe first cos you may need
to switch back to it if you have probl ens.

Pl ease del ete any ol d debugger config files (from debuggers prior to
version 4.0) before running the new debugger (or you will get
horri bl e screen col ours and worse).

You shoul d copy this EXE file to DBUGPSX. EXE i n your path
(wherever you nornally keep DBUGPSX. EXE)

*** New DBUGPSX features for H2500 PCl card ***

The H2500 has PIO interrupt support. This is now supported by Target
debug stub Ver 7.03 or higher. To make proper use of this feature you
shoul d al so be using H25BI OGS version 1.34 or higher and DBUGPSX ver
4.94 or higher

What this neans:



If you code runs away you will no |onger see the old dreaded "Target did
not respond nessage". You will instead be presented with four choices:-

1) BREAK-IN This will generate a PIOinterrupt to get the targets
attention and then halt it just like if you press <esc>
Useful if your code was stuck in an endl ess | oop

2) INTENABLE Useful if the target is executing code w thout pollhost()
This will enable PIOints on all further comms so the
debugger shoul d continue despite the cpu being in an
stuck in an endless loop with no pollhost() calls.

You can use debugger conmands as nor mal

3) RESET Reset the Playstation

4) ABORT Exit the debugger - return to the DOS pronpt.

Note that the PIOInterrupt is not an NM so this will only function
as described if interrupts are enabled. You will not be able to break
into code inside critical sections in this way.

New debugger key - CTRL-|

You can also turn on PlOinterrupts at any tine. Debugger key ctrl-I
will pop up a dialog to allow you to set the PC conmand interrupts
ei ther on or off.

Wth PIOinterrupts on - you can connect to the target even if it is
runni ng code w thout any pollhost() calls. However, the scope at each
connection will not be consistent so you cannot view |ocal variables
whil st the target is running.

Wth interrupts off the PCwll only be able to connect to the target
when the target code executes a pollhost() call.

Current status of the PIOinterrupt is reported on the status line at
the bottom of the debugger screen.

*** FLOATI NG PO NT SUPPORT ***

NOTE: the DOS debugger now has limted FP expression handling.

It can evaluate an fp register value and can type a register value to
float or double. It can also accept floating point constants when
assi gning new values to fp registers.

in assenbl er format expressions:-

regi ster nanes can be use directly

e.g fo fO.s fo.d vO+vl vO+vl<<5 etc

are valid assenbler format expressions.

Note that the .s and .d force the typing of a register. This can al so

be used with non fpu registers e.g. at.s to refer to floating
poi nt values in general registers.

in Cformat expressions you need to prefix the register name with a $

e.g. $f 0 $f0.d $f0.d  S$at $at.s Sat.d



are all valid C format expressions

Note that float math like $fO0+$f1 w Il *not* evaluate correctly ATM

V4.29 up allow limted hardware data breakpoints (alt-B)
for C & Assenbler (see later in this file)

V4.25 up allows you to use the sizeof() function in a C expression
This function will return the size of the result of the expression
within the brackets.

Thi s debugger features the all new VARI ABLE wi ndow and WATCH wi ndow.
In either wi ndow you can use the follow ng keys: -

+ open up the info (e.g. structure or array etc) under cursor

- close ditto

tab change result display format of C expression under cursor
right arrow increments array index under cursor
left arrow decrenments array index under cursor

Note: currently these last two only work if the array entry has not
been expanded by pressing '+'.

Also in a watch wi ndow you can use I NSERT and DEL to add and renove
wat ch expressions. Pressing Alt-Gwill enter watch records for al
your gl obal variables. Unlike VAR wi ndow, these are saved on exit.

Not e that watch expressions, w ndow | ock expressions, and cal cul ator
expressi ons can now be C or assenbler syntax - just click on the
button on the dial og box before you enter the expression to sel ect
whi ch type

I f you have any questions then please call or email ne.

Andy Beveri dge andy @nsyst ens. co. uk

HARDWARE BREAK - breakpoints on data references

Alt-B brings up a dialog to set a hardware break. You nust have a
conpati bl e downl oader (version 4.02) installed to do this otherw se
t he debugger will give an error nessage

The Hard Break dialog has two nodes. It should default to the | ast
node it was used in.

I n ASSEMBLY LANGUAGE node the dialog will pronpt you to enter a base



address and a nmask value. The mask should contain a 1 bit where you
wi sh to conpare the address bit. e.g. to detect a reference to one
specific byte you would set a nmask of -1 ($FFFFFFFF). To detect a
reference to a word nask = -2 ($FFFFFFFE to ignore bit 0), etc

Note that because this is a base + mask detection rather than a range
you can only detect a specific range if that range begins on a

sui tabl e boundary. e.g. bytes anywhere, shorts nust be on even
addresses, |ongwords nust be on 4 byte boundaries etc

Specifically the block to protect must start at an address which is a
mul ti ple of the smallest power of two which is greater than the

I ength of the range. But that's not a very convenient way to think
about it - | prefer just to visualise the address bus bits in ny
head.

In C LANGUAGE MODE we hide the above fromthe devel oper and try to
present sonmething a bit nore intuitive. Since the C conpiler wll

al ways align shorts & words we do not have to worry about the above
nmentioned alignnent restrictions for these sizes. So in C node we can
just accept a variable by name. No other paraneters are necessary
because the debugger will then calcul ate the address of the variable
and assurme a mask of -1, -2 or -4 dependi ng upon the size of the

vari able. Working with sonmething other than sinple variables in C
node is a bit fiddly because internally we have to work with the
hardware restrictions nentioned above. Aligning |arge data itens |ike
this is trivial in assenbly | anguage but not in C. Any suggestions for
an alternative easy to use but flexible C progranmer interface to
this hardware woul d be very wel cone.

In either nbde you can turn a hard break off by clearing the flags
for read and wite detection. The read/wite detection flags are
sinple toggles - just click on then with the nouse. | ought to have a
keyboard interface for those too. I'll fix that up soon and add a
clear button too (it would be redundant but is probably nore
intuitive).

THE NEW MESSAGE W NDOW for PSX printf() output

Some devel opers conplained that printf() output received by DBUGPSX
was too slow and had too small a buffer. To fix this | have

i npl emented a character based (rather than bl ock) nmessage stream
which is much faster and nmakes better use of buffer space. The new
system al so allows you to override the default buffer size.

The debugger now aut o-detects which nessage systemis being used and
takes input fromeither.

So, to use the new turbo nessage systemall you need to do is instal
the DEXBI OGS or PSYBICS (version 1.21 or later) and then the appropriate
new nessage TSR

SOURCE FI LE PATHS - new wit h debugger version 4.69 up.

By typing AlIt-P in a file wi ndow you can enter a search path to be
used to find source files for source-1level debugging.
This path works just like a normal DOS path - entries are delimted



by sem col ons.
When t he debugger | ooks for source file it will check..

1) the full path to the file as in the synbol file. This will usually
be a fully canonicalised DOS fil ename as seen by the nachi ne upon
whi ch the project was built.

2) IF 1) above fails to find the file only then will it isolate the
filename fromthe end of the built path-nane and then search for that
file in each of the directories specified in the source-file search
pat h.

e.g. if original source file at build tine was MAIN.C and it was
conmpiled in the C\PRQIX\ PSX\ SRC directory then the .SYMfile will
contain the entry

C.\PRQIX\ PSX\ SRC\MAIN. C to describe the file. The debugger will first
seach for that specific file. If it cannot find it and your search
path is set to:-
C\; C\TEMP;, H \ COWON\ SRC
then the debugger will next |ook for:-
C\MAINC then C\TEMPAMAIN.C then H \COMWON SRC\MAIN. C

in that order. Note that you can specify the current directory in the
search path just by adding an enpty entry.

e.g. :C\; C\TEMP; H:\ COMWON\ SRC

wWill cause it to look in the current directory first

or C\; C\TEMP; ; H \ COWWON SRC

wWill cause it to look in the current directory after C\TEMP but

bef ore | ooking in H\ COMON SRC

If all is not clear then you are welcone to call or enmail SN Systens
to ask for help

AUTO OVERLAY SUPPORT - New from 4.70 up

This feature was added at the request of devel opers naking very heavy
use of overlays to handle converting extrenely |arge PC ganes over to
Playstation's limted 2MB RAM It is still in devel opnent so if you
have any suggestions for inprovenents please let us know In
particular, if you debug using nultiple synmbol files then we nmay need
to make a few small changes. |'mholding off to see if anyone needs

t hi s.

Not nmuch to say about this here as it is all automatic. To use this

feature all you need is an appropriate synbol file that contains the
new format overlay records. To make such a file you will need to be

using a recent version of the linker which also has this support.

For nore details check-out the OVLEGPSX. ZI P (OVerlLay Exanple) file on
our BBS and FTP site. This exanple will show you how to set-up your
.LNK I'i nker control file and . MAK nakefile to produce synmbol files



with overlay information

STACK CRAW. - New from 4.75 up

This feature can be accessed by: -
pressing < or > keys (or conma or dot) whilst in a VAR w ndow.

Vari abl e scope | evels below the current scope (i.e. calling functions)
can be selected by pressing > repeatedly to unpick the stack one
function at a tine.

A |l evel above the default current scope (press '<' fromcurrent
var scope) displays all the function calls on the call-stack

i ncluding the paraneters they were passed. You can sel ect a scope
context fromthat list for variable display (nove cursor and press
return).

Al though this is a Var window key it will in fact temporarily change
the cpu context as seen by all wi ndows on the screen

The right arrow key will dereference the current displayed scope by
one level. i.e. it will change context to that of the routine which

called the one you're in. It does this by unpicking the stack frane
of the current routine - tenporarily restoring registers, and
program context to that of the instruction following the call to the
current level. This can be done again and again to wal k back up
through the C call-stack . At each context you can exam ne that
function's local variables and paraneters. The register display wll
al so change to that context - you will see that the PCis after the
cal |

Note that this only works whilst the target is stopped. If you
continue the target running (or step or trace) then the context
is first restored to the point at which you stopped the program

I f you dereference back to a point which has no scope then the

debugger will allow this but the var window will correctly display
that there is no scope for this context. Al debugger wi ndows will be
correct for the new context - if you look at a disassenbly w ndow and

go-to the PC (tab) and you will see that the PCis at the instruction
which called the C function you unpicked. If you try to derefence
again fromthis point you will see an error nessage informng you
that there is no C stack frame to unpick at this point.

You shoul d al so be aware that at the beginning of a function the
entry code may not yet have built it's stack-franme and therefore you
cannot unpick the callstack at this point. The debugger w Il detect
such attenpts and show an error nessage indicating that the call stack
is inconplete. If you step into the function fromthis point then you
will be able to unpick the callstack again



