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Problem 3
PCM Frame Construction

Telemetryis oftensentaspulsecodemodulated PCM) data. The sensedaluesaredigitizedinto binarywords,
thensentasa streamof onesandzeros. This streamof binary datais broken up into repeatingframes. Within a
frame,the streamis conceptualize@sa seriesof subframesontainingoneor morewordsof data. Hencea frameis
arectangulatableof words,wherethe subframeis viewed asa row addressandthe word within a subframds the
columnaddress SeeFigure3-1. Evento this day, the constructiorof the frame(thatis, the assignmenbf measured
valuego particularsubframeandwordlocations)s oftendoneby hand. Yourteamis to write aprogranthatconstructs
aPCMframe.

Givenalist of parametergdigitized, measuredalues)andtheir frequeng of updategin updategperframe),you
areto assigntheseparameteupdatego subframeandword locationsto producethe smallestpossibleframe. Each
parameteupdateconsumegxactly oneword. Thenumberof subframesnustbeequalto the highestupdaterate. All
parameteupdatefrequenciesvill beintegerdivisorsof the highestupdaterate.

While assigningparameteupdatego subframesandwords,the updaterate mustbe uniform. Anotherway of
viewing uniformupdatess to think of all updatedor a singleparameterP;, asstartingata particularword offsetinto
thewholeframe. Theupdatesepeatwith a strideof

SxW

T3

whereS is thenumberof subframegperframe, W is the numberof wordspersubframeandr ; is the updaterate of
P;. Figure3-1containsonepossibleframeconstructiorfor the samplenput.

Inputto theprogranmconsistof oneor morelinescontainingparametenameandupdatdrequeng pairs. Thefirst
tokenontheline is the parametename which containsonly lettersandnumbersanddoesnot exceedl16 characters.
Theupdatefrequeny is adecimalinteger, separatethy oneor moreblankspaces.

Outputis two values,separatedy a single space followed by end-of-line. The first valueis the numberof
subframesndthe secondralueis thenumbemwordspersubframe.
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Problem 3
PCM Frame Construction (continued)
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Figure 3-1. Onepossiblesmallesframeproducedrom the samplenput.

Sample Input

Sample Output




