
Introduction to Software Systems (308-206B)
Assignment 1: a hashed string pool

WinterTerm2001

Practical inf ormation
� Duedate:Thursday8 February, before23:59.Submissionsaftertheduedatewill bediscarded.
� Submissionmedium:VisualCM.Submitone file: hashpool.c, not your input/output.Beware: your submission

is for 206B,not for 206A !
� Individual solutionsandsubmissions.I will (pseudo-)randomlycheckwhetheryoucanexplainyour“own” assign-

ment.
� You may develop your codeon any platform. Your codewill however be evaluatedon a SOCSUNIX machine.

Makecertainit runscorrectlyona SOCSUNIX machine.Compileyour codewith

gcc -Wall -g -ansi -o hashpool hashpool.c

� Your codewill be evaluatedby comparing(using the UNIX diff) its outputwith correctoutput. Be certainto
generateexactly thesameoutput(includingblanklines)asin theexamplesbelow !

Objectives
� Thoroughunderstandingof C arrays andstrings.
� An exercisein top-down and/orbottom-updesign. A gooddesignwill beelegantandincludeall specialcases(e.g.,

no input, toomuchinput).
� Thoroughtesting of code:print outandinspectinternaldatastructures,testall specialcases.
� An exercisein coding style. As no functionsareused,it is necessaryto commentandindentproperly to tackle

complexity. Make thecodere-usableby includingrequirementsanddesigninformationin thecommentsaswell
asby makinguseof namedconstants(ratherthaninline constants).

Assignment

A programhashpool needsto bebuilt which keepsaskingtheuserto entera string until theemptystring (immediate
returnpressed)or thestring“halt” is entered.Youmayassumethemaximumnumberof charactersenteredby auserwill
be100(andmustreserveenoughmemoryaccordingly).It is left unspecifiedwhatwill happenif morethan100characters
areinput. You shouldspecify(in comments)how your programwill handlethis caseandimplementthis specification.
Any “reasonable”behaviour is allowed.

Eachnew stringenteredshouldbeaddedto a stringpool, if it is not alreadypresentin thestringpool. Thestringpool is
acharactervectorof length150. If thestringis alreadypresentin thestringpool, this is mentionedto theuser.

To avoid having to scanthewholestringpool to checkif anenteredstringis alreadypresent,ahashtableor stringindex
table (of integers)with 5 buckets (rows) andchain length3 (columns)is used. The hashtable is initialized to all -1
elements.Non-negative valuesareusedasindicesin thestringpool, indicatingthestartof a string. An enteredstringis
“hashed”into aninteger. This integerindicatesa row (a “bucket”) of thehashtable.Eachelementof therow is

� eitheranon-negative integer, indicatingthestartof apreviously storedstringin thestringpool,
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� or anegative integer(-1) indicatingthatthestringis notpresentin thestringpool.

Theentered
�

stringis comparedwith stringsin thestringpoolpointedatby thenon-negative entriesin therow. If anequal
stringis found,theuseris told soandtheenteredstringis notaddedto thestringpool. If noneof thenon-negative entries
in therow (if any) point to astringequalto theenteredone,theenteredstringis addedto thestringpool (behindthelast
addedone;addingstartsfrom position0).

Hashingis donebasedon theASCII valuesof thecharactersin thestringasdemonstratedbelow:

int hash_value=0;
int index;
for (index=0; index<strlen(string); ++index)
hash_value = (hash_value+string[index]) % 5;

After theuserfinishesenteringstrings,thetwo maindatastructures(stringpoolandhashtable)mustbeoutputin exactly
theformatasgivenin theexamples.Notehow a’\t’ is usedto separateelementsin thehashtable.Also, theformatting
directive %3d is usedto print positions.

Someextra requirements:

� The solution shouldbe codedas one large main() function. The problemshouldnot be split up into smaller
functions(thoughthatshouldin thefuturealways bedone).

� It shouldbeeasyto changethesizeof thestringpool andhashingtable.
� Array overflow of the string pool andthe hashingtablemustbe detected.If eitherof theseoccur, the program

shouldprint a messageandexit. Theexiting programmustreturna1 to thecaller(theshell) in caseof stringpool
overflow anda2 in caseof hashingtableoverflow. Make sureto testfor overflow before it occurs.

Input/output behaviour

Ending the input

1. Endinginput by meansof emptystring(hashpool.end.empty.txt)

hv@lookfar 136% hashpool
Enter a string:

String pool of length 150 contains:

End of string pool

5 x 3 string index table:

row 0: -1 -1 -1
row 1: -1 -1 -1
row 2: -1 -1 -1
row 3: -1 -1 -1
row 4: -1 -1 -1

End of string index table

2. Endinginput by meansof “halt” string(hashpool.end.halt.txt)

hv@lookfar 137% hashpool
Enter a string: halt
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String pool of length 150 contains:

End of string pool

5 x 3 string index table:

row 0: -1 -1 -1
row 1: -1 -1 -1
row 2: -1 -1 -1
row 3: -1 -1 -1
row 4: -1 -1 -1

End of string index table

Normal operation

1. Normaloperationwithout duplicatestrings(hashpool.normal.txt)

hv@lookfar 138% hashpool
Enter a string: abc
bucket number for "abc" is 4
Enter a string: 1
bucket number for "1" is 4
Enter a string: 2
bucket number for "2" is 0
Enter a string: 3
bucket number for "3" is 1
Enter a string: 4
bucket number for "4" is 2
Enter a string: 5
bucket number for "5" is 3
Enter a string: 6
bucket number for "6" is 4
Enter a string: 7
bucket number for "7" is 0
Enter a string: 8
bucket number for "8" is 1
Enter a string:

String pool of length 150 contains:

At position 0, string "abc"
At position 4, string "1"
At position 6, string "2"
At position 8, string "3"
At position 10, string "4"
At position 12, string "5"
At position 14, string "6"
At position 16, string "7"
At position 18, string "8"

End of string pool

5 x 3 string index table:
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row 0: 6 16 -1
row 1: 8 18 -1
row 2: 10 -1 -1
row 3: 12 -1 -1
row 4: 0 4 14

End of string index table

2. Normaloperationwith duplicatestrings(hashpool.normal.duplicate.txt)

hv@lookfar 141% hashpool
Enter a string: a complete sentence
bucket number for "a complete sentence" is 1
Enter a string: abcd
bucket number for "abcd" is 4
Enter a string: if
bucket number for "if" is 2
Enter a string: then
bucket number for "then " is 3
Enter a string: a complete sentence
bucket number for "a complete sentence" is 1
String already present in string pool
Enter a string: halt

String pool of length 150 contains:

At position 0, string "a complete sentence"
At position 20, string "abcd"
At position 25, string "if"
At position 28, string "then "

End of string pool

5 x 3 string index table:

row 0: -1 -1 -1
row 1: 0 -1 -1
row 2: 25 -1 -1
row 3: 28 -1 -1
row 4: 20 -1 -1

End of string index table

Data structure overflo w

1. Stringpooloverflow (hashpool.stringpool.overflow.txt)

hv@lookfar 148% hashpool
Enter a string: aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
bucket number for "aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa" is 0
Enter a string: bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
bucket number for "bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb" is 0
Enter a string: abcabc abcabc
bucket number for "abcabc abcabc" is 3
Enter a string: def def
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bucket number for "def def" is 4
Enter a string: a very long ... ... sentence
bucket number for "a very long ... ... sentence" is 2

>>> Error: string pool overflow

2. Bucket overflow (hashpool.bucket.overflow.txt)

hv@lookfar 144% hashpool
Enter a string: 1
bucket number for "1" is 4
Enter a string: 2
bucket number for "2" is 0
Enter a string: 6
bucket number for "6" is 4
Enter a string: 10
bucket number for "10" is 2
Enter a string: 13
bucket number for "13" is 0
Enter a string: 14
bucket number for "14" is 1
Enter a string: 17
bucket number for "17" is 4
Enter a string: 23
bucket number for "23" is 1
Enter a string: abc
bucket number for "abc" is 4

>>> Error: bucket 4 overflow

Resour ces
� Thetemplateto usefor yourC code:template.c
� Be consistentin your indentation.UsingtheGNU tool “indent” canhelp. Below aresomereasonablecommand-

line options(whichyoumaywish to put in your .cshrcfile if youusecsh).

# indent (GNU C beautifier)
#
# -ts1: tab stop width = 1
# -bli0: block indent ({}) 0
# -c28: try to start code-line comments in column 28
# -cd28: try to start declaration-line comments in column 28
# -npcs: no space after function call names
# -l72: maximum non-comment-line length
# -lc72: maximum comment-line length
#
alias indent ’indent -ts1 -bli0 -c28 -cd28 -npcs -l72 -lc72’
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