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Problem 2
Instrument Calibration Effectivity

Whengatheringtest datafor engineeringanalysis,simply collecting the raw sensordatafrom instrumentsis
only half the job. Onemusttake this dataandapplycalibrationandconversioncoefficientsto translatesensordata
to engineeringunits. Becausemany sensorsaresubjectto wearandtear, their behavior changesover time andthey
requirerecalibration.Thus,testdatafor thesameinstrumentrecordedat thebeginningof a lengthytestprogrammay
requiredifferentconversionsthroughoutthedurationof theprogram.Yourteamis to write autility to assistengineers
in choosingtheappropriatecalibrationsfor agivensetof testdata.

Theengineersthatyouareassistingidentify their testsandcalibrationeventswith anumbercalledtheeffectivity.
Testsarenumberedsequentially, in incrementsof 100. Raw datameasurementsare termedparameters,andeach
parameteris identifiedwith aname.

For example,the first test is 100, the secondtest is 200, etc. The incrementof 100 permitsidentificationof
intermediatesteps(in particular, calibrationmeasurements).After thefirst test,a setof calibrationsis performedon
oneday. Thefollowing week,anothersetof calibrationsis performed,thenseveraldayslatera secondtestis taken.
Thetimelinefor theseeventsmaybeviewedas:

Effectivity Action

100 Test1, collectdatafor parametersX andY

101 CalibrateparametersX andY

102 CalibrateparametersX andZ

200 Test2, collectdatafor parametersX, Y andZ

For test1, datais availablefor parametersX andY, but no calibrationis available. For test2, theeffectivity of
parametersX andZ is 102,while theeffectivity for parameterY is 101. Knowing this information,anengineercan
obtaindatafor test2, thenapplytheappropriatecalibrationsandconversionsto analyzethedata.

Input

Your programdoesnot have to keeptrack of the actualcalibrationdata,only the effectivities of individual
parameters.Inputconsistsof asequentiallist of events,whichareeithertests(T), calibrations(C) or datarequests(R).
Testsconsistof theeffectivity of thetest(alwaysamultipleof 100),andtheparametersmeasured.Calibrationsconsist
of theeffectivity of thecalibrationandtheparameterswhosesensorswerecalibrated.Requestsconsistof theeffectivity
of thetestfor whichdatais requestedandtheparametersrequested.Notethatdueto humanerror, calibrationsmaybe
back-dated(retroactive) to a previouseffectivity. An effectivity will bespecifiedonly once.

Theeventshaveeithera ‘T’, ‘R’, or ‘C’ in thefirst column,a singlespace,aneffectivity, a singlespace,andone
or moreparameters,eachseparatedby exactlyonespace.Parameternamesarealwaysuppercaseletters,‘A’ through
‘Z’. Effectivities arealwaysdecimalintegerswithout leadingzeros. Therewill never be morethan100 tests. It is
impossibleto haveazerothtest. It is impossibleto representmorethan99calibrationsbeforeor aftertests.

Output

For eachdatarequest,reporttheeffectivity of eachrequestedparameterknown at thetime of therequest.When
theparametersarepresentbut uncalibrated,displayaneffectivity of 0. Whena requestedparameteris not presenton
a test,donotdisplaytheparameter. Eachrequestshouldechotheletter‘R’, asinglespace,theeffectivity withoutany
leadingzeros,andzeroor moreparametersaccompaniedby their effectivities. For eachparameterthathastestdata,
print a space,theparametername,anopenparenthesis,theeffectivity, anda closeparenthesis.Displayparametersin
theorderspecifiedon theinput.



Problem 2
Instrument Calibration Effectivity (continued)

Sample Input
R 100 X Y

T 100 X Y

R 100 X Y

C 101 X Y

C 102 X Z

T 200 Z Y X

R 100 Z

R 200 Z

R 200 X Y Z

C 103 X

R 200 Z Y X

C 1 X

R 100 X Y

R 200 Z Y X

Output for the Sample Input
R 100

R 100 X(0) Y(0)

R 100

R 200 Z(102)

R 200 X(102) Y(101) Z(102)

R 200 Z(102) Y(101) X(103)

R 100 X(1) Y(0)

R 200 Z(102) Y(101) X(103)


