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1 Intr oduction

The original version of the Graphcal User Interface (GUI) to the Concurent PCODE Interpreterof the
BACI Systemwascreatedn 1996 by Vince Gibsonin partial ful Il mentof the requrementsfor a Magers
Degree in Conputer Scienceat the University of Alabamaunder the directionof Tragy Camp His design
wasmodi ed and improvedsign ca ntly in the summer of 1998 and 199.

TheBACI GUI programgivestheuserthecapali ity to monitor all aspect®f theexecuion of aprogram
written in either C or Pagal, the languages supported by the two conpilers of the BACI system. All
souce les usel to produce the program aredisplayed if they areavailable. The user cansetbreakpadnts
andsinde-stepat eitherthe souce codelevel or the PCOLE level. Theusercanview the programdataarnd
the PCODEinstructions executed All non-sourcewindows canbe savedto disk.

TheBACI GUI programrequiresa UNIX operatirg system(Linux, Surd, IRIX, or AlX), equippedwith
the X11 windowing systen andthe Tcl8.0and Tk8.0 programlibrariescreatedby Jom Ousterhout.

Programs of the BACI System

program function de<ribedin

bacc BACIC  to PCODE Compiler cmimi.ps

bapas BACI Pascalto PCODEConpiler guidepas.ps

bain terp | commard-line PCODE Interpreter cmimi.ps, guidepes. s
disasn.ps

bagui Graphical userinterfaceto the this documert (guiguide.s)

PCODElInterpretefUNIX systenms only)

badi s PCODEde-compiler disasn.ps

baar PCODEarchiver sepcomp.ps

bald PCODElinker Ssepcomp.ps

2 The Top Level Menu Bar

The BACI GUI programis cormposedof two parts: the binary executable le anda Tcl/Tk script, both of

which should be locatedin the same directoy.
Whenyou invoke the BACI GUI from an Xterm window, you shauild seethe top level meru bar shown

in Figure 1. We discuss the File, Options, Data,andBreakpmint choicesin Sections2.1-2.4, regectively.

File= Option=

Data

—

Figure 1: Top Level Menu Bar

The buttons acrossthe bottom of the meru bar are asociatedwith the exeaution of a program. At
startup all of the buttors acrass the battom of the bar excepttheExi t button aredisabled To enalbte these
buttons,you must rst opena PCODE le usingtheFi le menu(seeSection 2.1).

After a.pco le hasbeenopenedtheRun buttonwill betheonly inactive button. The Continu e button
will continueto execute the le thathas been loaded urtil the next bre&kpaint is reachedsee Section4 on
breakpaints), or the lag PCODE instructian of the program hasbeen executed.Thel pco and 1 sourc e
buttons execute one PCODE instructionor onesaurceline, respectiely. ThePause buttonpauwsesprogram
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exeadution. The St op button terminatesprogramexecution. The Run button and theQpen PCOLE file item
of theFile meru (seeSection2.1 below) arebath re-adivated, sothateithertheprogramcanbere-executed
from the beginning or anew programcanbeloaded.TheExit button exits the BACI GUI program.

2.1 TheFileMenu

Figure 2 showsthe Fil e menu of the top level menubar.

Eile| Options  Data Breakpoints About
~ (pen a PCODE file . | I EH“;'_I

Figure 2: File Menu

As you can seein Figure 2, the only active item in the menuis Open a PC®E file . The Reloa d
curren t PQODEfil e itemis activated aftera PCODE le hasbeenloaded. Thisitem would typically be
usedin the ca® whenthe programsouce is mod ed and reconpiled in a separatexter mwindow. The
inactive items on the menubelow the separatorbar are activatedafter their correspading windows have
beencreated. The PCE window is createdwhenyou choosethe Debug PCOIE item from the Option s
meru (seeFigure 3). Section 5 discussesthe PCADEwindow. The Data window is createdwheneitheryou
chooseto view program databy sele¢ing itemsfrom eitherthe Dat a (seeFigure 4) or Opti ons merusor
datais gererated by a runtime exceptian. Section6 discusseshe Data window. The Proces s window is
createdwhena PCOIE le is opered. Output generatedy the processappearsn this window. Section7
discussegheProces s window.

2.2 TheOptionsMenu

Figure 3 showsthe Options meru of the top level menubar.

File Options| Data  Breakpoints fAbout

- II-SI'mFﬂmegtry I EH]’E'_‘[

™ Show AR on exit
™ Arnounce process termination

" Debug PCODE
W Show process windows

Figure 3: Options Menu
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You canusethis meru to selectseveral differert executionoptions. You can choose to display the
activationrecad (AR) of each procedire or functionon entry or exit. The Data window will be created
to display the information. You canhave the termination of eachconcurrent processwritten to the Dat a
window also.

Turning on the Debug PCODEchace button creates the PCAE window anddisplayseachsulseguertly
exeausted PCODEinstruction. Turning off the Debug PCODEchace button deletegshe POODEwindow.

By default, eachconcurentBACI processs provideda sepaate window into which it writesits outpu.
If the number of concurent procesesis large, thenthe clutter in the root window from the processwin-
dows canbeundesiralde. Turning off the Show proc ess wind ows removesall proces windows exceptthe
window for the mainproces.

2.3 TheData Menu

The Data meru is shovn in Figure4.

Figure 4: DataMenu

Asyoucanseefrom Figure4, youcan view the currert valuesof theglobal varialdes, thevariablegylobal
to a monitor, the variales of the current proceses,or the variablesof the currertly exeauting function or
procedue. You canalsochoose to view the currert stateof the proces tabde and the runtime stecks. All of
thisinformationwill bedisplayedin the Dat a window.

Figure 13 shows anexample of typical Datawindow usage.

2.4 TheBreakpoints Button

TheBreakp oin ts buttonin the top level menubar (seeFigure 1) is not amenubutton. Clicking this button
createsa window with which you cansetand unsetbrealpoints at both the PCODE and souce line level.
The Breakpoints window is discussedin Section4.

3 Sdecting a PCODE File to Execute

To opena PCODE le to execute,smply sdectthe Open PCODEFi le item of theFile meru on thetop
level meru bar (seeFigure 2).

Openinga PCOLE le will createa le selectionwindow lik e the one shown in Figure5. The name of
the curren directoryis shown in aneditabbe eld atthe top of thewindow. By modifying the nameof the
directory shown andpressindRETURN ausercanmove to ary nodein the users directoy tree.
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Figure 5: OpenFile Dialog Window

Notice that all directaies are marked with trailing slash (/). Double-clicking on a directoy name
chargesto thatdirectory Thedirectorynane.. / denotesthe paren directory of thecurrentdirectay. This
providesthe user analternatve meansfor traversingthe user's directory tree.

Only les havingthe. pco suf x (thePCODE les) anddirectoriesarelistedin the le sele¢ion window.
Whenyou selecta PCODE le, then sourcewindows arecreatedo displaythe source les usedto create
the PCCDE le, if thesource le s areavailable. In addtion, the output window for the main program (the
Man processwvindow) is created.

Figure 6 shows whatwill hapgenwhenthefairs em3pco PCOCE le is selected. This PCODE le
was createdwith threedifferentsouce le s, fai rse m3.pm fai rsem3.in ¢, andcompswa p.in ¢. Each
souce le is displayedn a separate sourcewindow.

4 Setting and Unseting Breakpoints

Breakpants aremanipuatedthrough the Breakpoints window createdwhen theBre akpoints  buttonon the
top of the top level meru bar (seeFigure 1) is clicked The Breakpints window for the fai rsem3.pc o
program is shawvn in Figure 7.

Notice that a brealpoint hasbeen setat POODE location437 online 15 of thesouce le fai rsem3.p m
This bre&kpoint was set by one of two ways: by enterirg the number “437” in the entry box next to
Enter PCOIE addre ss for a breakpoin t orbyenterirgthenumber®15” in theertry box next to Ente r
source lin e number for a bre akpoint . Thebrealpoint is markedon theline of theappopriatesource

window with ab characterontheleft of the line (seeFigure 11).

If you try to place a breakmint on a line of a source le that doesnat geneste any PCODE, thenthe
breakpoint will adually beinsertedjust befare the next sourceline that generate$ CODE. In thefollowing
C  sourcecodefragmer, if youtry to insert

12 i =0

13 do {

14 I*

15 iter ate over the

16 elements of the array
17 */

18 ai ] =

19 } whil e (i < max_a);

a breakpoint at line 15, the breakmint will be seton line 18, becausehe comment spaming lines 14
through 17 doesnot generateany PCOLCE. Theselines of the program souice do not correspad to ary
exeautablePCODEinstruction.
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Figure6: Roa Window after Openirg a. pco File

Whenmore thanonesouce le is usedto crede aPCCDE le, aswasthe casefor thefai rsem3.pc o
le, therewill beamenubuttontotheright of theSource Fil e: labelin the secand paneof the Breakpants
window. The nameof the currerily selectedl e will be thetitle of this menubutton. Clicking the meru
button will pop up alist of les (seeFigure 8). Initially, the primary souce le is selecte and its name
appeasonthemeru button.

In Figure 8, the souce le fair sem3.in ¢ hasjust been selected When the menuis releasedthe the
correspondng sourcewindow will riseto the top of the window stackandthe nane of the chasen source
le will becanethe label onthe menubutton

Whena PCODE le is producedby a singe souce le, the meru button to the right of the Sourc e
Fi le: labelis replacedoy the name of theonly source le.

To deletea bre&kpoint, simply seled¢ the breakpoint you want to deletein the listbox below the seconl
pare of the Breakmints window and click the Dele te sele cted bre akpoint button along the bottom of
thewindow. If youclick theDelet e selec ted brea kpoint buttonwhenthereis no brealpoint seleced,
thenthe mesage window shown in Figure 9 will appear. After ve secords, the messagewindow will
disapar TheseBACI Notewindows areused in several placeswhenthereis information the userneeds
to have, but no userrespmseis required.

Whena program executian reachesa brealpoint that has been set, a breakpint alertwill apgear The
breakpaint alertcoregonding to thebre&paint on line 15 of the fai rse m3.pm le is shavn in Figure 10.
This alert will remainuntil you click one of the other buttons on the bottomof the top level meru bar, such
asContinu e 1 pco,1 source, Stop,orExit.

Whena brealpoint is reachedthe sourcewindow that cortains the line where the bregpaint hasoc-
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Figure 7: Breakpoints Window

curred will rise to the top of the source window stack andthe line correspading to the breakmint will
be highlighted Figure 11 shaws the sourcewindow for thefa irs em3.pm le just afterthe breakpant on
line 15 hasoccured.

5 The PCODE Window

The PCODEwindow is createdwhenyou sdect the Debug PQODEoption from the Optio ns menu(see
Figure 3) of the top level menubar. Figure 12 shows the POODE window for the fai rsem3.p co program
justafterthe breakpoint atlocation 437 (line 15 of f air sem3.pm) hasoccured.

ThePCODE window is especiallyusefulwhen you areusingthe 1 pco buttonof thetop level menubar
to execue onePCODE instructionatatime.

Whenthe PCODEwindow exists, its contentscanbe writtento a le with the Wiite PC®E Wndo w
entryof theFile menu(seeFigure 2) in the top level menubar.

6 The Data Window

The Datawindow is createl eitherwhenyou selectone of the items from the Data menu(seeFigure 4) of
thetop level menubaror when delugging datais generatedby aruntime exceptian.

Figure13 showstheDatawindow after adump of the global andmainproc variades of thef airs em3pco
program. Note thatthe Data window is time stanpedwhenit is opened.Eachcollection of data written to
the Datawindow is identi ed with the number of the processrunning at thetime of the dump the PCODE
locatian, the source line number, andthetime and date.

7 The ProcesWindows

The window for the Main processs createdvhenthe PCOLCE le is opered. Any output generatedby the
main programappeas in this window. Output from all of the processwindows gereratal during program
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Figure 8: SouceFile Menuof the Breakmint Window

Figure9: BACI NoteAlert

exeaution is shavn in the Main processvindow. Figure 14 shavs the mainprocessjust afterthe breakpoint
online 15 of the souice le fair sem3.pm hasbeenreached.

Thefair sem3.pm programcreaeseight corncurrentprocesses. Eachof themhasits own outpu window.
Figure 15 shavs thewindow for process2 whenthe breakmint on line 15 of thesaurce le fa irse m3.pm
hasbeen reached.

If aloadedprogramis re-run orif anew PCODE le is loaded thenall processvindows aredeleted arnd
re-createdvhenneededasthe programexecues.

Figure 10: Breakmint Alert
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Figure 11. SaurceFile Window ata Bre&paint

Figure 122 PCOLE Window

Figure 13: DataWindow
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Figure 14: Main Proces Window

Figure 15. A Processwindow
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