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• Thesortfunctionsshouldwrapthesystemqsort call

• Someof theFourier transformfunctionsshouldwrap theFastestFourierTransformin theWestlibrary
(FFTW):

www.fftw.org

• TheFITS functionsshouldwraptheCFITSIOlibrary:

heasarc.gsfc.nasa.gov/docs/software/fitsio

• Many of theastronomyroutineswill wraptheStarLinkPositionalAstronomylibraries(SLALib):

star-www.rl.ac.uk/star/docs/sun67.htx/sun67.html

• libTAI will beusedfor time-relatedfunctions:

http://cr.yp.to/libtai.html

In addition,someof the functionswereimplementedin a limited fashionin thePilot Project.Also, RHL has
providedfunctionalprototypecodefor thememorymanagement,tracingandmessageloggingfunctions(some
of whichneedto berevised),andthedatacontainers(doubly-linkedlists,hashes,arrays).

1.2 Thr eads

Pan-STARRS doesnot have a strongrequirementfor multithreadingcapability. The memorymanagement
functions,definedbelow, mustbewritten to bethread-safe.

2 SystemUtilities

2.1 Configuration

It is importantto be ableto accessthe versionof the codein use. psLibVersion shall returnthe current
versionof PSLibin use,asdeterminedfrom CVStags.

const char *psLibVersion(void);

2.2 Initialization

PSLibshallbe initialized by calling psLibInit by theuserbeforeuse.This enablesthe library to perform
thefollowing tasksthatarerequiredbeforegeneraluse:

• Settheerrorcodesfor PSLib.

• Seedtherandomnumbergenerator.
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• ReadthepsTime configurationfile (timeConfig) andsetup the appropriatepsTimeTables and
predictions.

Theprototypeis:
void psLibInit(bool predictable, const char *timeConfig);

If predictable is true, thentherandomnumbergeneratorshallbeseededwith a valuethatdoesnot vary
(allowing bugsrelying on randomnumbersto be reproduced);otherwise,the randomnumbergeneratorshall
beseededfrom /dev/random if it exists,otherwisefrom thesystemclock.

timeConfig specifiesthefilenameof theconfigurationfile for psTime metadata.

2.3 Memory Management

2.3.1 Intr oduction

PSLib needsa level of memorymanagementplacedbetweenthe operatingsystem(malloc/free) andthe
high level routines(e.g.psMetadataAlloc). This layeris in addition to thepossibilitythatspecificheavily
useddatatypesmay needtheir own special-purposememorymanagers.However, sincewe require that all
user-level objectsbe allocatedvia associatedAlloc/Free functions,we will easilybe able to implement
suchfunctionalitywithout impactingthefacilitiesdescribedhere.

2.3.2 Rationale

Wewish to insertourown layerof memorymanagementfor anumberof reasons:

• We wish to insulateourselvesfrom thedetailsof thesystem-providedmalloc. Thereis no guarantee
thatthegoalsof thesystemarchitectalignwith thoseof thePSLibor theIPP.

• Weneedat leastawrapperlayerwhichhandlesfailedmemoryrequestswithout requiringtheapplication
programmerto checkeveryattemptedallocation.

• We needto provide a mechanismfor trackingandfixing memoryleaks. While it is possibleto do this
by linking with external libraries(e.g.Electric Fence),it is convenientto do so within the framework
providedby PSLib.

• Similarly, wewish to provideconvenienthooksto detectanddiagnosememorycorruption.

• While debuggingcomplex scientificcode,it is very useful to beableto tracea givendatastructureasit
passesthroughtheprocessingpipeline.

• Theremaybeotherfeaturesthatwe wish to addin thefuture(e.g. associatinga typewith every alloca-
tion).
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