CS213,Fall 1998
Homeawvork Assignment3
Assigned:Oct. 1, Due: Wed.,Oct.7,11:59PM

Kip Walker (kwalker+ta @a.c mued u) is theleadpersorfor thisassignment.
Thepurposeof thisassignmenis to becomdamiliar with floatingpoint numberrepresentation.

Intr oduction

Similar to the way two’s-complementiefinesan encodingfor storingnegative numbersn bit strings,the
IEEE FloatingPointstandardiescribegncodingdor storingnon-integervalues.Most modernprocessors
supportthis standardand provide assemblyinstructionsfor manipulatingfloating point numbersof two
sizes:singleanddoubleprecision(32-bitand64-bitrespectrely).

In thisassignmentye will work with two smallerfloating point formatsbasednthe IEEE standardiittle
andtiny (8-bit and6-bit respectrely). Thesetwo formatsfollow the sameencodingcorventionsas|EEE
singleanddoubleprecisionnumbers:NaNs, +co, normalizedanddenormalizechumbersarerepresented
asdescribedn theclasslecturenotesfrom Sept.24.

Thereare4 setsof problemsatotal of 22 questions eachworth 1 point.

Logistics

Youmayworkin agroupof upto 2 peoplein solvingtheproblemdor thisassignmentTheonly “hand-in”
will be electronic. Any clarificationsand revisions to the assignmentvill be postedon the Web page
assigns.h  tml in theclassWWW directory

All filesfor thisassignmenéarein the directory:
/afs/cs.c  mu.edu/a cademic /cl ass/1 5213- 98 /H3

Firstcreatea (protectedyirectoryto work in, andcopyourtemplatecodeusingthecommandar  -xvf
/afs/cs.c  mu.edu/a cademic /cl ass/1 5213-f98 /H 3/H 3. tar . Thiswill createhefilesMakefile
h3.c , h3.h , andsoln.c . In thisassignmenyouwill modify soln.c asdescribedater, andhandit in
with thecommandnake handin NAME=youmamewhereyourname isreplacedvith the Andrew Id
of thefirst persoronyourteam. Your solutionwill becopiedto the handindirectory If youneedto submit
anothewersionto fix a bug, usethecommand

make handin NAME=yourname VERSION=er sio nnumber
whereversionnu mber startsat 2 andcountsup with eachsubmissiorafter theinitial handin.



To checkthatyou've formattedyour answerscorrectly run the commandmake checker andthenrun
Jchecker , theresultingprogram. The outputof this programshaws you the way we’ll interpretyour
answerswhengrading (but doesnt tell you whetheror not your answeris correct). Pleasecheckyour
solutionandfix ary mistakesheforeturningit in.

Problems

Our scaleddown versionsof the IEEE FloatingPointFormataredefinedasfollows:
Little format

e Thereis asignbit in themostsignificantbit.

e Thenext four bits arethe exponent.The exponentbiasis 7.

e Thelastthreebits arethesignificand.
Tiny format

e Thereis asignbit in themostsignificantbit.
e Thenext threebits arethe exponent. The exponentbiasis 3.

e Thelasttwo bits arethesignificand.

Otherwise the rulesarelike thosein the IEEE standardnormalized,denormalizedrepresentationf O,
infinity, andNAN). Referto the Sept.24 classhandout.

In thefour problemsbelon you will calculatethe extremevaluesrepresentabli Little andTiny Formats,
encodeanddecodd.ittle FormatnumbersandcorvertLittle numberdo Tiny numbers.Thefile soln.c
hasfour C arraysof stringswith oneemptystring for eachquestion. Fill in the emptystringswith your
answersformattedike the examplesn thatfile.

Problem 1 — SpecialValues

For both formats,give the following values:

e Largestpositivefinite number
e Positive normalizedhumberclosesto zero
e Largestpositive denormalizechumber

e Positvedenormalizedhumberclosesto zero

Problem 2 — Encoding “Little” numbers

Encodehefollowing valuesas8-bit Little floatingpoint numbers:%, -}—g, 44, and—-104



Problem 3 — Decoding‘“Little” numbers

Determinghevalues(realnumber+oo, or NaN correspondingo thefollowing Little-numberbit patterns
(MSB on left):

e 10110011
e 01111010
10010001

01001111

e 11000001

Problem4 — Cornverting “Little” numbersto “T iny” numbers

Corvertthefollowing 8-bit Littles to 6-bit Tinies. Overflow shouldyield +oc, underflav shouldyield +0.0,
androundingshouldfollow the “round-to-nearestven” tie-breakingrule coveredin class.

e 00010000
e 11101001
00110011

11001110

e 11000101



