Pan-STARRSImageProcessindPipeline PSDC-430-007-07

e Thesortfunctionsshouldwrapthesystemgsort call

e Someof the Fourier transformfunctionsshouldwrap the Fastest~ourier Transformin the Westlibrary
(FFTW):

www. fftw org

e TheFITSfunctionsshouldwrapthe CFITSIOlibrary:
heasar c. gsfc. nasa. gov/ docs/software/fitsio

e Marny of theastronomyroutineswill wrapthe StarLink PositionalAstronomylibraries(SLALIb):
star-ww. rl. ac. uk/ star/docs/ sun67. ht x/ sun67. ht m

o [ibTAI will beusedfor time-relatedunctions:
http://cr.yp.to/libtai.htm

In addition,someof the functionswereimplementedn a limited fashionin the Pilot Project. Also, RHL has
providedfunctionalprototypecodefor thememorymanagementracingandmessagéoggingfunctions(some
of which needto berevised),andthe datacontainergdoubly-linkedlists, hashesarrays).

1.2 Threads
Pan-STARRS doesnot have a strongrequirementfor multithreadingcapability The memory management

functions,definedbelown, mustbewritten to bethread-safe.

2 SystemuUtilities

2.1 Configuration

It is importantto be ableto accesghe versionof the codein use. psLi bVer si on shallreturnthe current
versionof PSLibin use,asdeterminedrom CVStags.

const char *psLi bVersion(void);

2.2 Initialization

PSLibshall beinitialized by calling psLi bl ni t by theuserbeforeuse. This enableghe library to perform
thefollowing tasksthatarerequiredbeforegeneralse:

e Settheerrorcodesfor PSLih

e Seedtherandomnumbergeneratar
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e ReadthepsTi me configurationfile (t i meConf i g) andsetup the appropriatepsTi neTabl es and
predictions.

Theprototypeis:

void psLi bl nit(bool predictable, const char *tineConfig);

If predi ctabl eistrue,thentherandomnumbergeneratoshallbe seededvith avaluethatdoesnotvary
(allowing bugsrelying on randomnumbersto be reproduced)ptherwise the randomnumbergeneratoshall
beseededrom/ dev/ r andomif it exists, otherwisefrom the systemclock.

t i meConf i g specifieghefilenameof the configuratiorfile for psTi me metadata.

2.3 Memory Management
2.3.1 Intr oduction

PSLib needsa level of memorymanagemenplacedbetweenthe operatingsystem(mal | oc/f r ee) andthe
high level routines(e.g.psMet adat aAl | oc). Thislayeris in addition to the possibility thatspecificheavily

useddatatypesmay needtheir own special-purposenemorymanagers.However, sincewe requre thatall

userlevel objectsbe allocatedvia associateddl | oc/ Fr ee functions,we will easilybe ableto implement
suchfunctionalitywithoutimpactingthefacilitiesdescribecdere.

2.3.2 Rationale

We wish to insertour own layer of memorymanagemenfor a numberof reasons:
e We wish to insulateourselhesfrom the detailsof the system-preided mal | oc. Thereis no guarantee
thatthe goalsof the systemarchitectalign with thoseof the PSLibor the IPR

¢ We needatleastawrapperayerwhich handledailedmemoryrequestsvithout requiringtheapplication
programmeto checkevery attemptedallocation.

e We needto provide a mechanisnfor trackingandfixing memoryleaks. While it is possibleto do this
by linking with externallibraries (e.g. Electric Fence),it is corvenientto do so within the frameawork
providedby PSLih

e Similarly, we wishto provide corvenienthooksto detectanddiagnosememorycorruption.

¢ While deluggingcomple scientificcode,it is very useful to be ableto tracea given datastructureasit
passeshroughthe processingipeline.

e Theremay be otherfeatureghatwe wish to addin thefuture (e.g. associating type with every alloca-
tion).
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