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Problem 4
Swamptran

To celebratethe40thanniversaryof interactivecomputingatSwampCountyCollegeyourteamis to recreatethe
first usableversionof Swamptran(0.9). Swamptranis aninteractivedeskcalculatorwith storedprograms.

In thesyntaxdescriptionnon-terminalsarein UPPERCASE ITALIC. Within the right handsideof a definition
elementsareseparatedby ‘,’ andthe rule is terminatedby ‘.’. Alternatechoicesareseparatedby ‘

�
’. Terminalsare

eitherquotedor describedby proseenclosedin ‘(*’ ‘*)’. [x] meansthattheenclosedelementor elementsareoptional
(mayappear0 or 1 times),[x]* means0 or moretimes,[x]+ means1 or moretimes. Parentheses‘(’ ‘)’ areusedfor
grouping.

All variablesareglobalandareasingleupperor lowercasealphabeticcharacter. All variablesareintegersin the
range[-2000000000..2000000000]. Accessinga variablebeforeit hasbeendefinedin a SETstatementis a run time
error.

VAR = ID .
ID = ALPHA .
ALPHA = (* analphacharactera-zA-Z,caseis significant*) .
CONST = [DIGIT]+ (* A constanthasthesamerangeasa positivevariable*) .
EXPR = [ VAR

�
CONST

�
BINOP

�
UNOP ]+ .

BINOP = ‘+’
�
‘-’

�
‘*’

�
‘/’

�
‘ � ’

�
‘ � =’

�
‘ � ’

�
‘ � =’

�
‘=’

�
‘#=’

�
‘&’

�
‘

�
’ .

UNOP = ‘!’
�
‘#’ .

ExpressionsareRPN(postfix). Thestackhasa depthof 100andis clearedat thestartof eachexpression.The
valueof anexpressionis thevalueleft at thetopof thestack.A variableor constantis justpushedontothestack.With
S0asthetopof thestackandS1thesecondoperandonthestack,theeffectof theoperatorsis:

Theeffectof BINOP: (... S1S0) � (... (S1BINOP S0))
Theeffectof UNOP: (... S0) � (... (UNOP S0))

‘+’, ‘-’, ‘*’, ‘/’ aretheusualbinaryarithmeticops. ‘ � ’, ‘ � =’, ‘ � ’, ‘ � =’, ‘=’, ‘#=’ arelogicalcomparisons( ’#=’
is notequal)resultingin 1 if true,0 if false.‘&’, ‘

�
’ arelogicaland,or. ‘#’ is logicalnot. Thelogicaloperatorsconvert

anoperandto 1 if non-zeroandthenperformtheiroperation.‘!’ is unaryminus.Theresultsof anexpressionresulting
in integerunderflow or overflow areundefined.

Within anexpression,variablesandconstantsmustbeseparatedfrom othervariablesor constantsby at leastone
blank. Opsmustbeseparatedfrom otheropsby at leastoneblank.

A Swamptransessionconsistsof a seriesof linesenteredby theuserandtheresponseof theSwamptranprocessor.

LINE = DIRECT
�
INDIRECT .

INDIRECT = STEP, [IFPART], CMD .
DIRECT = [IFPART], CMD .
STEP = CONST (* in therange[1..32767]*) .

A STEP mustbe separatedfrom what follows by at leastoneblank. A LINE may have leadingblanks. A direct
commandis scannedfor syntaxand,if correct,executed.An indirectcommandis scannedfor syntaxand,if correct,
storedfor laterexecution,replacingany indirectcommandwith thesamestepnumber.

IFPART = ‘if ’, ‘(’, EXPR, ‘)’ .

Caseis not significant. if, IF, iF, If arethesame.During execution,if theEXPR of theoptionalIFPART is non-zero,
theCMD is executed,otherwiseit is not.



Problem 4
Swamptran (continued)

CMD = ( ‘goto’, EXPR )
�
‘done’

�
( ‘print’, EXPR )

�
( ‘printstep’,EXPR )

�
‘printsteps’

�
( ‘set’, VAR, EXPR )

�

‘clear’
�
‘reset’

�
( ‘deletestep’,EXPR ) .

Caseisnotsignificantin thecommandkeyword. goto,GOTO,gOTo,etc. arethesamekeywords.If thecommand
requiresanargument,theremustbeatleastoneblankafterthecommand.Thesetcommandrequiresatleastoneblank
betweenthevariableandtheexpression.

directcommands:
goto: startexecutionof thestoredprogramat thestepEXPR andcontinuesequentiallyuntil a ‘done’ command,

thehighestnumberedstephasbeenexecuted,or a runtimeerroroccurs.
done: a no-op.

indirectcommands:
goto: transfercontrolto stepEXPR.
done: terminateexecutionof theprogramandacceptinput from theuser.

director indirectcommands:
print: print thevalueof theexpressiononanew line,with a‘-’ if neededandnoleadingor trailingspaces

or leadingzeros.
printstep: print thestepexactlyasit wasentered.

printsteps:print all stepsexactlyasentered.
set: defineor redefinethevariablewith thevalueof theexpression.

clear: undefineall variables.
reset: undefineall variableanderaseall steps.

deletestep:erasethestep.

syntaxerrors:
print theinput line followedby theline:

eh?

notethat
print

is a syntaxerror, while
print 1 +

will generatea runtimeerror(stackunderflow).

runtime errors(n andm arestepnumbers,x is avariable,andadirectstatementhasstepnumber0):
errorin stepn stepm undefined
errorin stepn undefinedvariable:x
errorin stepn divideby 0
errorin stepn stackunderflow

description continued on next page



Problem 4
Swamptran (still continued)

Input is aseriesof linesterminatedby end-of-file.A line maybeat most80characterslong. Outputis theouput
of theSwamptransession.

Sample Input
100 set A a

200 set a a 1 -

300 if(a 1 =) done

400 set A A a *

500 goto 200

set a 5

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 a a 1 -

300 if(a 1 =) done

400 set A A a *

500 goto 200

error in step 0 undefined variable: a

print ab

eh?

error in step 0 stack underflow

-1


