
CS213,Fall 1998
Homework AssignmentH3

Assigned:Oct.1, Due: Wed.,Oct.7, 11:59PM

Kip Walker(kwalker+ta @cs.c mu.ed u) is theleadpersonfor this assignment.

Thepurposeof thisassignmentis to becomefamiliar with floatingpoint numberrepresentation.

Intr oduction

Similar to theway two’s-complementdefinesanencodingfor storingnegative numbersin bit strings,the
IEEE FloatingPointstandarddescribesencodingsfor storingnon-integervalues.Most modernprocessors
supportthis standardandprovide assemblyinstructionsfor manipulatingfloating point numbersof two
sizes:singleanddoubleprecision(32-bit and64-bit respectively).

In thisassignment,wewill work with two smallerfloatingpoint formatsbasedon theIEEEstandard:little
andtiny (8-bit and6-bit respectively). Thesetwo formatsfollow thesameencodingconventionsasIEEE
singleanddoubleprecisionnumbers:NaNs,

���
, normalized,anddenormalizednumbersarerepresented

asdescribedin theclasslecturenotesfrom Sept.24.

Thereare4 setsof problems,a total of 22questions- eachworth1 point.

Logistics

Youmaywork in agroupof upto 2 peoplein solvingtheproblemsfor thisassignment.Theonly “hand-in”
will be electronic. Any clarificationsand revisions to the assignmentwill be postedon the Web page
assigns.h tml in theclassWWW directory.

All files for thisassignmentarein thedirectory:

/afs/cs.c mu.edu/a ca demic /cl as s/1 5213- f98 /H 3

First createa (protected)directoryto work in, andcopyour templatecodeusingthecommandtar -xvf
/afs/cs.c mu.edu/a ca demic /cl as s/1 5213- f98 /H 3/H 3. tar . Thiswill createthefilesMakefile ,
h3.c , h3.h , andsoln.c . In thisassignmentyouwill modify soln.c asdescribedlater, andhandit in
with thecommandmake handin NAME=yournamewhereyourname is replacedwith theAndrew Id
of thefirst persononyourteam.Yoursolutionwill becopiedto thehandindirectory. If youneedto submit
anotherversionto fix a bug,usethecommand

make handin NAME=yourname VERSION=ver sio nnumber

whereversionnu mber startsat 2 andcountsupwith eachsubmissionafter theinitial handin.
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To checkthatyou’ve formattedyour answerscorrectly, run thecommandmake checker andthenrun
./checker , the resultingprogram. Theoutputof this programshows you theway we’ll interpretyour
answerswhengrading(but doesn’t tell you whetheror not your answeris correct). Pleasecheckyour
solutionandfix any mistakesbeforeturningit in.

Problems

Ourscaleddown versionsof theIEEE FloatingPointFormataredefinedasfollows:

Little format

� Thereis a signbit in themostsignificantbit.

� Thenext four bitsaretheexponent.Theexponentbiasis 7.

� Thelastthreebitsarethesignificand.

Tiny format

� Thereis a signbit in themostsignificantbit.

� Thenext threebits aretheexponent.Theexponentbiasis 3.

� Thelasttwo bits arethesignificand.

Otherwise,the rulesarelike thosein the IEEE standard(normalized,denormalized,representationof 0,
infinity, andNAN). Referto theSept.24classhandout.

In thefour problemsbelow you will calculatetheextremevaluesrepresentablein Little andTiny Formats,
encodeanddecodeLittle Formatnumbers,andconvert Little numbersto Tiny numbers.Thefile soln.c
hasfour C arraysof stringswith oneemptystring for eachquestion.Fill in theemptystringswith your
answers,formattedlike theexamplesin thatfile.

Problem1 – SpecialValues

For both formats,give thefollowing values:

� Largestpositivefinite number

� Positivenormalizednumberclosestto zero

� Largestpositivedenormalizednumber

� Positivedenormalizednumberclosestto zero

Problem2 – Encoding “Little” numbers

Encodethefollowing valuesas8-bit Little floatingpointnumbers:34, -13
16, 44,and � 104
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Problem3 – Decoding“Little” numbers

Determinethevalues(realnumber,
���

, or NaN) correspondingto thefollowingLittle-numberbit patterns
(MSB on left):

� 10110011

� 01111010

� 10010001

� 01001111

� 11000001

Problem4 – Converting “Little” numbers to “T iny” numbers

Convert thefollowing8-bitLittles to 6-bitTinies. Overflow shouldyield
���

, underflow shouldyield
�

0 � 0,
androundingshouldfollow the“round-to-nearest-even” tie-breakingrulecoveredin class.

� 00010000

� 11101001

� 00110011

� 11001110

� 11000101
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