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Problem 4
Swamptran

To celebratehe 40thanniversaryof interactve computingat SwampCountyCollegeyour teamis to recreatehe
first usableversionof Swamptran(0.9). Swamptranis aninteractve deskcalculatorwith storedprograms.

In the syntaxdescriptionnon-terminalsarein UPPERCASE I TALIC. Within the right handside of a definition
elementsareseparatedby ‘,;’ andtherule is terminatedby ‘.. Alternatechoicesareseparatedy ‘|'. Terminalsare
eitherquotedor describedy proseenclosedn ‘(* *)’. [x] meanghattheenclosedlemenbr elementsareoptional
(mayappeal0 or 1 times),[x]* meand) or moretimes,[x]+ meansl or moretimes. Parentheseq’ ‘)’ areusedfor
grouping.

All variablesareglobalandarea singleupperor lower casealphabeticharacterAll variablesareintegersin the
range[-2000000000..200000000]. Accessinga variablebeforeit hasbeendefinedin a SET statements aruntime
error.

VAR=ID.

ID=ALPHA.

ALPHA = (* analphacharactea-zA-Z,caseis significant*) .

CONST = [DIGIT]+ (* A constanhasthe samerangeasa positive variable*) .
EXPR=[ VAR | CONST | BINOP | UNOP ]+ .

BINOP ="+ |- | ™ [/ |'<|'<="|'>"['>=|'=" |#="|'& |']".
UNOP =" |'# .

ExpressionareRPN (postfix). The stackhasa depthof 100andis clearedat the startof eachexpression.The
valueof anexpressions thevalueleft atthetop of the stack. A variableor constants just pushedntothe stack. With
SOasthetop of the stackandS1the seconperandnthe stack theeffect of the operatorss:

Theeffectof BINOP: (... S1S0)= (... (S1BINOP S0))
Theeffectof UNOP: (... SO)= (... (UNOP S0))

‘+, 2, % aretheusualbinaryarithmeticops. ' <’, ‘<=, '>’, ‘>='", '=', ‘#=" arelogical comparisong '#='
is notequal)resultingin 1if true,0if false.'&’, ‘|" arelogicaland,or. ‘# is logicalnot. Thelogicaloperatorgonvert
anoperando 1if non-zeraandthenperformtheiroperation.!” is unaryminus. Theresultsof anexpressiomresulting
in integerunderflav or overflow areundefined.

Within anexpressionyariablesandconstantsnustbe separaterom othervariablesor constantdy atleastone
blank. Opsmustbeseparatefrom otheropsby atleastoneblank.

A Swamptrarsessiorconsistof a seriesof linesenteredy the userandtherespons®f the Swamptranprocessaor

LINE = DIRECT | INDIRECT .

INDIRECT = STEP, [IFPART], CMD .
DIRECT = [IFPART], CMD .

STEP = CONST (* in therange[1..32767T) .

A STEP mustbe separatedrom what follows by at leastone blank. A LINE may have leadingblanks. A direct
commands scannedor syntaxand,if correct,executed.An indirectcommands scannedor syntaxand,if correct,
storedfor laterexecution replacingary indirectcommandwith the samestepnumber

IFPART ="if ', ‘(", EXPR, ")’ .

Caseis not significant. if, IF, iF, If arethe same.During execution,if the EXPR of the optionallFPART is non-zero,
the CMD is executedptherwiseit is not.



Problem 4
Swamptran (continued)

CMD = (‘goto’, EXPR) | ‘done’| (‘print’, EXPR) | (‘printstep’, EXPR) | ‘printsteps’| ( ‘set’, VAR, EXPR) |
‘clear’ | ‘reset’| (‘deletestep’EXPR) .

Cassis notsignificantiin thecommandeyword. goto,GOTO, gOTo, etc. arethesamekeywords. If thecommand
requiresaanargumenttheremustbeatleastoneblankafterthecommand.Thesetcommandequiresatleastoneblank
betweerthevariableandthe expression.

directcommands:
goto: startexecutionof the storedprogramat the stepEXPR and continuesequentiallyuntil a ‘done’ command,
the highesthumberedtephasbeenexecutedpr aruntime erroroccurs.
done: ano-op.

indirectcommands:
goto: transfercontrolto stepEXPR.
done: terminateexecutionof the programandacceptnputfrom theuser

director indirectcommands:
print; printthevalueof theexpressioronanew line, with a‘-’ if neededndnoleadingor trailing spaces
or leadingzeros.
printstep: print the stepexactly asit wasentered.
printsteps:print all stepsexactly asentered.
set: defineor redefineghevariablewith the valueof the expression.
clear: undefineall variables.
reset: undefineall variableanderaseall steps.
deletesteperasehestep.

syntaxerrors:
print theinputline followedby theline:
eh?
notethat
print
is asyntaxerror, while
print 1 +
will generate runtime error(stackunderflav).

runtime errors(n andm arestepnumbersx is avariable andadirectstatemenhasstepnumbetr0):
errorin stepn stepm undefined
errorin stepn undefinedrariable: x
errorin stepn divide by 0
errorin stepn stackunderflav

description continued on next page



Problem 4
Swamptran (still continued)

Inputis a seriesof linesterminatedy end-of-file. A line maybeat most80 characterdong. Outputis theouput
of the Swamptransession.

Sample Input
100 set A a
200 set aal-
300 if(al =) done
400 set AAa*
500 goto 200
set a5
goto 100
print A
printsteps
reset
printsteps
print a
print ab
print -1
print 1!

Output for the Sample Input
120
100 set A a
200 set aal-
300 if(al =) done
400 set AAa*
500 goto 200
error in step O undefined variable: a
print ab
eh?
error in step 0 stack underfl ow
-1



