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Problem 3
PCM Frame Construction

Telemetryis oftensentaspulsecodemodulated(PCM) data.Thesensedvaluesaredigitizedinto binarywords,
thensentasa streamof onesandzeros. This streamof binary datais broken up into repeatingframes. Within a
frame,thestreamis conceptualizedasa seriesof subframescontainingoneor morewordsof data.Hencea frameis
a rectangulartableof words,wherethesubframeis viewedasa row address,andtheword within a subframeis the
columnaddress.SeeFigure3-1. Evento this day, theconstructionof theframe(thatis, theassignmentof measured
valuestoparticularsubframeandwordlocations)is oftendonebyhand.Yourteamis towriteaprogramthatconstructs
a PCM frame.

Givena list of parameters(digitized,measuredvalues)andtheir frequency of updates(in updatesperframe),you
areto assigntheseparameterupdatesto subframeandword locationsto producethesmallestpossibleframe. Each
parameterupdateconsumesexactlyoneword. Thenumberof subframesmustbeequalto thehighestupdaterate.All
parameterupdatefrequencieswill beintegerdivisorsof thehighestupdaterate.

While assigningparameterupdatesto subframesandwords,theupdateratemustbeuniform. Anotherway of
viewing uniformupdatesis to think of all updatesfor asingleparameter,
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, asstartingataparticularwordoffsetinto

thewholeframe.Theupdatesrepeatwith a strideof
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where
�

is thenumberof subframesperframe,
�

is thenumberof wordspersubframe,and �
�

is theupdaterateof� �
. Figure3-1containsonepossibleframeconstructionfor thesampleinput.

Inputto theprogramconsistsof oneormorelinescontainingparameternameandupdatefrequency pairs.Thefirst
tokenon theline is theparametername,which containsonly lettersandnumbers,anddoesnot exceed16 characters.
Theupdatefrequency is adecimalinteger, separatedby oneor moreblankspaces.

Output is two values,separatedby a singlespace,followed by end-of-line. The first value is the numberof
subframesandthesecondvalueis thenumberwordspersubframe.



Problem 3
PCM Frame Construction (continued)

Figure 3-1. Onepossiblesmallestframeproducedfrom thesampleinput.

Sample Input

Y 3

X 6

Acceleration 1

Z 2

Sample Output
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