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SYSTEMANDMETHODFORAUTO-CONFIGURABLE 
DATACOMPRESSIONFRAMEWORK 

Field ofthe Disclosure 

[00011 Thepresentdisclosureisdirectedgenerallytomethodsandsystemsforcompressinga 

datafileusingafilecompression/decompressionsystem.  

Background 

[00021 Giventheever-growingsizeofmanydatafilesefficientfilecompressionmethodsand 

systemsareincreasinglyimportant.Asinglegenomicdatafileforexamplecancomprise 

sequencingresultsformillionsorbillionsoflocationsacrossthegenomesofnumeroussamples, 

withannotationsandotherdataaftributes.AVariantCallFormat(VCF)fileforexamplecan 

comprisegenesequencevariationswithmillionsofrowsandnumerouscolumnscomprisingdata 

attributes.Thesedatafilesmustbestoredforalongtimeandwillbeverylargeinsizesometimes 

being1OOsor1OOOsofgigabytes.  

[00031 Compressionofadatafiletypicallycomprisesoneormoredatacompressors.While 

therearenumerousgenericcompressorsthatcanbeapplieddirectlytoadatafile their 

compressionperformancesareusuallysuboptimalsincetheydonotfullyexploitthesimilarityor 

redundancy.Oneapproachforimprovingcompressionratioisthereforefirstdividingadataset 

intofieldswithdistinctcharacteristicsandthencompressingeachofthefieldsindividuallywith 

acompressorthatcantakethemostadvantageofthespecificdatamodelofthefield.However, 

thisgenerallyrequiresthatthedatafieldsandtheirassociatedcompressorsbepre-determinedfor 

eachandeveryfiletypeandtheencodinganddecodingprocessestobehardcodedaccordinglyin 

thesoftwareusedforcompressionanddecompression.Therigidityofsuchanapproachmakesit 

difficulttoaccommodateemergingdatatypesoradoptnewalgorithms.  

1 

predictabilityofthedataofindividualfieldswithinthedatasetfortheeffectiveremovalofdata
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Summary ofthe Disclosure 

[00041 Thereisacontinuedneedformethodsandsystemsforefficientandadaptable 

compressionanddecompressionofdatafiles.Thepresentdisclosureisdirectedtoinventive 

methodsandsystemsforcompressingadatafileusingautomatedidentificationand/or 

configuration of data compressors based on compression performance. A file 

compression/decompressionsystemreceivesadatafileforcompressioncomprisingapluralityof 

differentattributesforeachofapluralityofdifferentsamples.Thesystemidentifiesafirstattribute 

ofthepluralityofdifferentattributesandselectsapluralityofdifferentcompressiontypesand/or 

compression configurations from a predetermined plurality ofcompressiontypes and 

configurationsbasedonthefirstattribute.Thesystemcompressesdatafromthereceivedgenomic 

datafilefortheidentifiedfirstattributeusingeachoftheselectedpluralityofcompressiontypes 

and/orcompressionconfigurationsindividuallyanddetermineswhichoneoftheselected 

pluralityofcompressiontypesand/orcompressionconfigurationsismostsuitableforcompression.  

Thenthesystemgeneratesacompressionparameterdatastructurecomprisinganidentificationof 

theoneoftheselectedpluralityofcompressiontypesand/orcompressionconfigurationsmost 

suitableforcompressionoftheidentifiedfirstattributeandcompressesthedatafromthereceived 

genomicdatafileforthefirstattributetogenerateacompressedgenomicdatafileusingthe 

identifiedcompressiontypeand/orcompressionconfiguration.Thecompressionparameterdata 

structureandthecompressedgenomicdatafilearethenstoredandcanbeusedfordecompression.  

usingafilecompression/decompressionsystemisprovided.Themethodincludes:(i)receivinga 

datafileforcompressionthedatafilecomprisingapluralityofdifferentattributes~(ii)identifying 

afirstattributeofthepluralityofdifferentattributesandstoringaspecificationoftheidentified 

firstattributeinanattributeparameterdatastructure;(iii)selectingbasedontheidentifiedfirst 

attribute, a plurality ofcompressiontypes and/or compression configurations from a 

predetermined plurality ofcompression types and/or compression configurations~ (iv) 

compressingatleastsomeofthedatafromthereceiveddatafilefortheidentifiedfirstattribute 

usingeachoftheselectedpluralityofcompressiontypesand/orcompressionconfigurations, 

individuallywhereinoneormoremetricsaremeasuredforeachindividualcompression;(v) 

determiningbasedontheoneormoremetricsofeachoftheindividualcompressionswhichone 

oftheselectedpluralityofcompressiontypesand/orcompressionconfigurationsismostsuitable 

-2

[00051 Generallyinoneaspectamethodforcompressing/decompressingagenomicdatafile
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forcompressiow (vi)generatingacompressionparameterdatastructurecomprisingan 

identificationoftheoneoftheselectedpluralityofcompressiontypesand/orcompression 

configurationsmostsuitableforcompressionoftheidentifiedfirstattribute;(vii)compressing, 

usingtheidentifiedcompressiontypethedatafromthereceiveddatafileforthefirstaftributeto 

generateacompresseddatafile;and(viii)storingtheaftributeparameterdatastructurethe 

compressionparameterdatastructureandthecompresseddatafilewhereinthestored 

compressionparameterdatastructureisconfiguredtoberetrievedandusedfordecompressionof 

thecompresseddatafile.  

[00061 Accordingtoanembodimentthemethodfurtherincludesrepeatingtheidentifying, 

selectingcompressionanddeterminingstepsforatleastasecondattributeofthepluralityof 

differentattributeswhereinthecompressionparameterdatastructurecomprisesaspecificationof 

aoneoftheselectedpluralityofcompressiontypesand/orcompressionconfigurationsmost 

suitableforcompressionoftheidentifiedsecondattribute.  

[00071 Accordingtoanembodimentthemethodfurtherincludesdecompressingthestored 

compresseddatafilewhereindecompressioncomprisesconsultingthecompressionparameter 

datastructuretoidentifyadecompressiontypeforthefirstaftribute.  

[00081 Accordingtoanembodimenteachoftheselectedpluralityofcompressiontypesand/or 

compressionconfigurationsisselectedbecauseitiscapableofcompressingthedatafromthe 

receiveddatafilefortheidentifiedfirstattribute.  

[00101 Accordingtoanembodimenttheoneormoremetricscomprisesoneormoreof 

compressionratioandprocessingtimeforsaidcompression.  

[00111 Accordingtoanembodimentacompressiontypeismostsuitablewhenthe 

correspondingcompressioncomprisesahighercompressionratioand/orafasterprocessingtime 

relativetotheotherofthepluralityofselectedcompressiontypesand/orcompression 

configurations.  

[00121 Accordingtoanembodimentthemethodfurtherincludesprovidingviaauserinterface, 

informationaboutthegeneratedcompressionparameterdatastructureand/orthecompresseddata 

file.  

-3

[00091 Accordingtoanembodimentthedatafileisagenomicdatafile.
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[00131 Accordingtoanembodimentthemethodfurtherincludesprovidingtoauserviaauser 

interfaceinformationaboutoneormoreoftheidentifiedcompressiontypesand/orcompression 

configurationssuchthattheusercanselectacompressortypeand/orconfigurationtobeapplied 

tocompressanaftribute.  

[00141 Accordingtoasecondaspectisasystemforcompressing/decompressionadatafile.  

Thesystemincludes:adatafileforcompressionthedatafilecomprisingapluralityofdifferent 

attributesandaprocessorconfiguredto:(i)identifyafirstaftributeofthepluralityofdifferent 

attributesandstoreaspecificationoftheidentifiedfirstattributeinanattributeparameterdata 

0, (ii)selectbasedontheidentifiedfirstattributeapluralityofcompressiontypesand/or 

compressionconfigurationsfromapredeterminedpluralityofcompressiontypesand/or 

compressionconfigurations~(iii)compressatleastsomeofthedatafromthereceiveddatafilefor 

theidentifiedfirstattributeusingeachoftheselectedpluralityofcompressiontypesand/or 

compressionconfigurationsindividuallywhereinoneormoremetricsaremeasuredforeach 

individualcompression,(iv)determinebasedontheoneormoremetricsofeachoftheindividual 

compressionswhichoneoftheselectedpluralityofcompressiontypesand/orcompression 

configurationsismostsuitableforcompressiow(v)generateacompressionparameterdata 

structurecomprisinganidentificationoftheoneoftheselectedpluralityofcompressiontypes 

and/orcompressionconfigurationsmostsuitableforcompressionoftheidentifiedfirstattribute 

(vi)compressusingtheidentifiedcompressiontypethedatafromthereceiveddatafileforthe 

structurethecompressionparameterdatastructureandthecompresseddatafilewhereinthe 

storedcompressionparameterdatastructureisconfiguredtoberetrievedandusedfor 

decompressionofthecompresseddatafile.  

[00151 Accordingtoanembodimentthesystemcomprisesauserinterfaceconfiguredto 

provideinformationaboutthegeneratedcompressionparameterdatastructureand/orthe 

compresseddatafile.  

[00161 Invariousimplementationsaprocessororcontrollermaybeassociatedwithoneor 

morestoragemedia(genericallyreferredtohereinas memory, e.g., volatileandnon-volatile 

computermemorysuchasRAMPROMEPROMandBEPROMfloppydiskscompactdisks, 

opticaldisksmagnetictapeetc.).Insomeimplementationsthestoragemediamaybeencoded 

-4
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withoneormoreprogramsthatwhenexecutedononeormoreprocessorsand/orcontrollers, 

performatleastsomeofthefunctionsdiscussedherein.Variousstoragemediamaybefixedwithin 

aprocessororcontrollerormaybetransportablesuchthattheoneormoreprogramsstored 

thereoncanbeloadedintoaprocessororcontrollersoastoimplementvariousaspectsasdiscussed 

4 Thetermscc cc 

programorcomputerprogramareusedhereininagenericsensetoreferto 
anytypeofcomputercode(e.g.,softwareormicrocode)thatcanbeemployedtoprogramoneor 

moreprocessorsorcontrollers.  

[00171 Itshouldbeappreciatedthatallcombinationsoftheforegoingconceptsandadditional 

conceptsdiscussedingreaterdetailbelow(providedsuchconceptsarenotmutuallyinconsistent) 

arecontemplatedasbeingpartoftheinventivesubjectmatterdisclosedherein.Inparticularall 

combinationsofclaimedsubjectmatterappearingattheendofthisdisclosurearecontemplatedas 

beingpartoftheinventivesubjectmatterdisclosedherein.Itshouldalsobeappreciatedthat 

terminologyexplicitlyemployedhereinthatalsomayappearinanydisclosureincorporatedby 

referenceshouldbeaccordedameaningmostconsistentwiththeparticularconceptsdisclosed 

4 

[00181 Theseandotheraspectsofthevariousembodimentswillbeapparentfromand 

elucidatedwithreferencetotheembodiment(s)describedhereinafter.  

[00191 Inthedrawingslikereferencecharactersgenerallyrefertothesamepartsthroughout 

thedifferentviews.Alsothedrawingsarenotnecessarilytoscaleemphasisinsteadgenerally 

beingplaceduponillustratingtheprinciplesofthevariousembodiments.  

[00201 FIG.1isaflowchartofamethodforcompressingagenomicdatafileusingafile 

compression/decompressionsysteminaccordancewithanembodiment.  

[00211 FIG.2isaschematicrepresentationofafilecompression/decompressionsystemin 

accordancewithanembodiment.  

[00221 FIG.3isaschematicrepresentationofadatafileinaccordancewithanembodiment.  

-5
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Detailed Description ofEmbodiments 

[00231 Thepresentdisclosuredescribesvariousembodimentsofasystemandmethodfor 

efficientandadaptablecompressionofdatafiles.Applicanthasrecognizedandappreciatedthatit 

wouldbebeneficialtoprovideadatafilecompressionmethodandsystemthatemploysautomated 

identificationand/orconfigurationofdatacompressorsbasedoncompressionperformance.Adata 

filecompression/decompressionsystemreceivesagenomicdatafileforcompressionthegenomic 

datafilecomprisingapluralityofdifferentattributes(ordatafields)foreachofapluralityof 

differentgenomicsamples.Thesystemidentifiesafirstaftributeofthepluralityofdifferent 

attributesandselectsbasedonthatattributeapluralityofcompressiontypesand/orcompression 

configurations from a predetermined plurality ofcompressiontypes and compression 

configurationswhereineachoftheselectedpluralityofcompressiontypesand/orcompression 

configurationsiscapableofcompressingthedatafromthereceivedgenomicdatafileforthe 

identifiedfirstattribute.Thedatafilecompressionsystemcompressesatleastsomeofthedata 

fromthereceivedgenomicdatafilefortheidentifiedfirstattributeusingeachoftheselected 

pluralityofcompressiontypesand/orcompressionconfigurationsindividuallywhereinoneor 

moremetricsaremeasuredforeachindividualcompressiontheoneormoremetricscomprising 

oneormoreofcompressionratioandprocessingtimeforsaidcompression.Basedontheoneor 

moremetricsofeachoftheindividualcompressionsthesystemdetermineswhichoneofthe 

selectedpluralityofcompressiontypesand/orcompressionconfigurationsismostsuitablefor 

correspondingcompressioncomprisesahighercompressionratioand/orafasterprocessingtime 

relativetotheotherofthepluralityofselectedcompressiontypesand/orcompression 

configurations.Thesystemthengeneratesacompressionparameterdatastructurecomprisingan 

identificationofand/ortheprocessinginstructionsfortheoneoftheselectedpluralityof 

compressiontypesand/orcompressionconfigurationsmostsuitableforcompressionofthe 

identifiedfirstattributeandcompressesthefromthereceivedgenomicdatafileforthefirst 

attributetogenerateacompressedgenomicdatafile.Thecompressionparameterdatastructure 

andthecompressedgenomicdatafilearestoredwherethestoredcompressionparameterdata 

structureisconfiguredtoberetrievedandusedfordecompressionofthecompressedgenomicdata 

file.  

-6
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[00241 Accordingtoanembodimentthenovelmethodsandsystemsdescribedorotherwise 

envisionedhereinprovideaframeworkfortheautomaticconfigurationofcompressorsfordata 

fieldsbasedontheirperformancesandenablecompressorstobespecifiedexplicitlyandstored 

alongwithcompresseddata.Toaccessaftributedataadecodercanexecutedecompressionand 

inversetransformalgorithmsbasedontheprocessingstepsandparametersspecifiedinthe 

compressorconfigurationassociatedwiththeaftribute.Thenovelmethodsandsystemsdescribed 

orotherwiseenvisionedhereinprovidenumerousadvantages.Forexamplethemethodsand 
9 

systemsprovideflexibilityforcustomizingcompressorconfigurationsforafileandeasethe 

adoptionofnewtransformandcompressionalgorithms.Secondthemethodsandsystems 

accommodateanynewfiletypesbyidentifyingandprovidingcompressorconfigurations.Since 

processinginstructionsarecontainedinthecompressorconfigurationsandnothardcodedinthe 

softwareadecodercanreadilyprocessafilewithouttheneedformodificationsofcodes.Third, 

auto-configurationofcompressorsettingshelpstoimprovecompressionperformancewithout 

requiringuserknowledgeorexperience.Themethodsandsystemsprovidemanyotheradvantages 

swell.  

[00251 Accordingtoanembodimentthecompressorconfigurationframeworksystem 

comprisesoneormoreofthefollowingcomponents:(i)auniformdatainterfaceforspecifyinga 

compressorsuchasacompressionprocessthatconsistsofasequenceofdatatransformand 

compressionstepsandtheirdefaultparameterw(ii)auniformdatainterfaceforspecifyingadata 

encodingattributedatabasedontheprocessingstepsspecifiedintheassociatedcompressor 

configurations(iv)analgorithmfordecodingattributedatabasedontheprocessingstepsspecified 

intheassociatedcompressorconfigurationsand(v)amechanismfortheautomaticdetermination 

ofcompressorconfigurationsbasedonperformance.  

[00261 ReferringtoFIG.1, inoneembodimentisaflowchartofamethod100forcompressing 

agenomicdatafileusingafilecompression/decompressionsystem.Themethodsdescribedin 

connectionwiththefiguresareprovidedasexamplesonlyandshallbeunderstoodnottolimitthe 

scopeofthedisclosure.Thefilecompression/decompressionsystemcanbeanyofthesystems 

describedorotherwiseenvisionedherein.Thefilecompression/decompressionsystemcanbea 

singlesystemormultipledifferentsystems.  

-7
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[00271 Atstep110ofthemethodafilecompression/decompressionsystem200isprovided.  

Referringtoanembodimentofafilecompression/decompressionsystem200asdepictedinFIG.  

2,forexamplethesystemcomprisesoneormoreofaprocessor220memory230,userinterface 

240,communicationsinterface250,andstorage260,interconnectedviaoneormoresystembuses 

212.ItwillbeunderstoodthatFIG.2constitutesinsomerespectsanabstractionandthatthe 

actualorganizationofthecomponentsofthesystem200maybedifferentandmorecomplexthan 

illustrated.Additionallyfilecompression/decompressionsystem200canbeanyofthesystems 

describedorotherwiseenvisionedherein. Otherelementsandcomponentsofthefile 

compression/decompressionsystem200aredisclosedand/orenvisionedelsewhereherein.  

[00281 Accordingtoanembodimentfilecompression/decompressionsystem200comprises 

orisindirectorindirectcommunicationwithafiledatabase270.Thefiledatabasecomprises, 

amongotherpossibledataoneormorefilesthatcanbecompressedorhavebeencompressed, 

usingthefilecompression/decompressionsystem200.Accordingtooneembodimenttheoneor 

morefilescomprisegenomicfileswithagenomicfilecomprisinggenesequencevariationswith 

millionsofrowsandnumerouscolumnscomprisingdataattributespotentiallyformanydifferent 

genomicsamples.Thefiledatabasecanbeanysuchdatabaseincludingbutnotlimitedtothe 

databasesandsystemsdescribedorotherwiseenvisionedherein.  

[00291 Accordingtoanembodimentfilecompression/decompressionsystem200comprisesor 

isindirectorindirectcommunicationwithacompressionanddecompressionalgorithmdatabase 

compressionalgorithmsanddecompressionalgorithms.Thesecompressionanddecompression 

algorithmscanbeutilizedtocompressanddecompressthedatafilesbythedatafilesystem.New 

compressionalgorithmsanddecompressionalgorithmscanbeaddedtothedatabaseatanytime.  

Thecompressionanddecompressionalgorithmdatabasecanbeanysuchdatabaseincludingbut 

notlimitedtothedatabasesandsystemsdescribedorotherwiseenvisionedherein.  

[00301 Atstep120ofthemethodthefilecompression/decompressionsystemreceivesan 

uncompresseddatafileforcompressionthedatafilecomprisingapluralityofdifferentattributes 

foreachofapluralityofdifferentsamples.Forgenomicdatafilesasanexamplethegenomic 

datafilecomprisesapluralityofdifferentattributesforeachofapluralityofdifferentgenomic 

-8~
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samples.Thedatafilecanbereceivedlocallyorremotelyfromanysourceincludingbutnot 

limitedtothefiledatabase270,whichitselfcanbealocalorremotedatabase.  

[00311 Atstep130ofthemethodthefiledatasystemidentifiesafirstattributeamongthe 

pluralityofdifferentattributesinthedatafile.Anattributecanbeanyinformationfromthedata 

file.ReferringtoFRi.3,4 
inonenon-limitingexampleofadatafileisaportion300ofagenomic 

datafilecomprisingapluralityofcolumns310whereeachcolumnisanattribute.Thefiledata 

systemcanbeconfiguredtorecognizeknownattributeswithinadatafileorcanbeconfiguredto 

predictorestimateorotherwisedetermineneworunrecognizedattributeswithinadatafile.  

Accordinglythefiledatasystemcanbeconfiguredtoidentifyafirstattributeamongapluralityof 

differentattributesinadatafileusingawidevarietyofdifferentmethods.Accordingtoan 

embodimentafteridentifyinganattributethesystemspecifiestheattributeinanattribute 

parameterdatastructure(suchasAttributeParameterSetdescribedherein).  

[00321 Atstep140,thedatafilecompression/decompressionsystemselectsapluralityof 

compressiontypesoralgorithms(a"compressor')and/orcompressionconfigurationsfroma 

predeterminedpluralityofcompressiontypesalgorithmsandconfigurations.Acompressoror 

compressionconfigurationcancompriseforexampleasequenceofcompressionalgorithmsand 

theparameter(s)associatedwiththecompressionalgorithms.Thecompressiontypesalgorithms, 

andcompressionconfigurationscanbeselectedlocallyorremotelyfromanysource,4 but 

notlimitedtothecompressionanddecompressionalgorithmdatabase280,whichitselfcanbea 

typesalgorithmsandcompressionconfigurationsisselectedfromthepredeterminedpluralityof 

compressiontypesalgorithmsandcompressionconfigurationsbasedatleastinpartonthe 

identifiedattribute.Forexampleacompressororconfigurationmaybeselectedbasedontheability 

ofthecompressortocompressthedatafromthereceiveddatafilefortheidentifiedfirstattribute.  

Thusthesystemmaypreferentiallyidentifycompressorsorconfigurationscapableofcompressing 

thefirstattributedataand/ormaypreferentiallyexcludecompressorsincapableofcompressingthe 

firstattributedata.  

[00331 Atstep150,thefiledatasystemcompressesdatausingtheidentifiedcompressors.  

Accordingtoanembodimentthefilecompression/decompressionsystemindividuallycompresses 

thefirstattributedata.Thisindividualcompressionbythepluralityofcompressorscanbe 

-9
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performedsequentiallyorsimultaneously.Accordingtoanembodimenteachcompressor 

compressesonlyasubsetofthefirstattributedatawherethesubsetisanidenticalsubsetforeach 

compressorinordertoallowformoreobjectivecomparisonofcompressionmetricsamongthe 

pluralityofcompressors.Accordingtoanotherembodimenteachcompressorcompressesallof 

thefirstattributedata.  

[00341 Accordingtoembodimentthefilecompression/decompressionsystemmeasuresor 

otherwiseobtainsoridentifiesoneormorecompressionmetricsforeachindividualcompression 

byeachcompressor.Thisenablesobjectivecomparisonofcompressionperformanceamongthe 

pluralityofcompressorsandtheselectionofapreferredcompressorforthefirstattributedata.  

Accordingtoanembodimentcompressionmetricscanbecompressionratioprocessingtime, 

compressionaccuracyand/oranyothercompressionmetric.  

[00351 Atstep160ofthemethodthefilecompression/decompressionsystemdetermines 

whichoftheselectedpluralityofcompressiontypesalgorithmsorcompressionconfigurationsis 

mostsuitableforcompressionusingthemeasuredorobtainedmetrics.Accordinglythefile 

compression/decompression system compares ranks, or otherwise utilizes the metric 

correspondingtoeachindividualcompressorandselectsapreferredcompressor.Forexamplea 

compressororconfigurationmaybemostsuitableorpreferredforcompressionwhenthe 

compressionorconfigurationcomprisesahigherorbestcompressionratioand/orafaster 

processingtimerelativetotheotherofthepluralityofselectedcompressiontypesor 

configuredtoselectthecompressorwiththebestcompressionratio.Accordingtoasecond 

embodimentthefilecompression/decompressionsystemisconfiguredtoselectthecompressor 

withthefastestcompressionorprocessingtime.Accordingtoathirdembodimentthefile 

compression/decompressionsystemisconfiguredtoselectthecompressorwiththebest 

combinationofcompressionratioandcompressionorprocessingtime.Theseconfigurationscan 

bepreprogrammedcanbelearnedorcanbedeterminedbyauserofthesystemamongother 

options.  

[00361 Accordingtoanembodimentthefilecompression/decompressionsystemrepeatsthese 

identifyingselectingcompressionanddeterminingstepsforoneormoreadditionalattributes.  

-10
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Forexamplethesystemcanbeconfiguredtoidentifyapreferredcompressorforsomeorall 

attributesfoundwithinthedatafile.  

[00371 Atstep170ofthemethodthefilecompression/decompressionsystemgeneratesa 

compressionparameterdatastructuresuchasacompressionparameterdatafile.Accordingtoan 

embodimentthegeneratedcompressionparameterdatastructurecomprisesanidentificationof 

and/orspecification(s)fortheselectedcompressorand/orcompressionconfigurationsforatleast 

thefirstidentifiedattributeandoptionallyanidentificationofthecompressor(s)and/or 

compressionconfiguration(s)selectedforapluralityofaftributesinthedatafile(forexample, 

specifyingtheuseofacompressorformultipleaftributes).Thecompressionparameterdatafile 

cancompriseanyinformationnecessarytoutilizeacompressorincludingcompressorsettingsand 

otherinformation.  

[00381 Atstep180ofthemethodthefilecompression/decompressionsystemcompressesthe 

datafromthereceiveddatafiletogenerateacompresseddatafileusingtheidentified 

compressors) and/orcompressionconfiguration(s). Accordingly, this cancomprisethe 

compressionoffirstattributedatadataformultipleattributesordataforallaftributesinthefile.  

Oncethesystemgeneratesacompresseddatafilethefilecanbeutilizedimmediatelysuchas 

sendingorotherwisetransmittingorusingthecompressedfileorthecompressedfilecanbestored 

inlocalorremotestorageforuseinfurtherstepsofthemethod.Manyotheroptionsarepossible.  

[00391 Atstep190ofthemethodthegeneratedcompressionparameterdatastructureisstored 

Thecompressionparameterdatastructurecanbestoredinaremoteorlocaldatabasewhichcan 

beacomponentoforotherwiseincommunicationwithfilecompression/decompressionsystem 

200.Forexamplethecompressionparameterdatastructurecanbestoredtogetherwiththe 

compresseddatafileorstoredwithareferencetoorfromthecompresseddatafile.  

[00401 ReferringtoFIG.2 inoneembodimentisaschematicrepresentationofafile 

compression/decompressionsystem200.System200maybeanyofthesystemsdescribedor 

otherwiseenvisionedhereinandmaycompriseanyofthecomponentsdescribedorotherwise 

envisionedherein.ItwillbeunderstoodthatFIG.2constitutesinsomerespectsanabstraction 

andthattheactualorganizationofthecomponentsofthesystem200maybedifferentandmore 

complexthanillustrated.  

-11

suchthatthestoredfilecanberetrievedandusedfordecompressionofthecompresseddatafile.
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[00411 Accordingtoanembodimentsystem200comprisesaprocessor220capableof 

executinginstructionsstoredinmemory230orstorage260orotherwiseprocessingdatatofor 

exampleperformoneormorestepsofthemethod.Processor220maybeformedofoneor 

multiplemodules.Processor220maytakeanysuitableformincludingbutnotlimitedtoa 

microprocessormicrocontrollermultiplemicrocontrollerscircuitryfieldprogrammablegate 

array(FPGA),application-specificintegratedcircuit(ASIC),asingleprocessororplural 

processors.  

[00421 Memory230cantakeanysuitableformincludinganon-volatilememoryand/orRAM.  

Thememory230mayincludevariousmemoriessuchasforexampleLiL2,orL3cacheor 

systemmemory.Assuchthememory230mayincludestaticrandomaccessmemory(SRAM), 

dynamicRAM(DRAM),flashmemoryreadonlymemory(ROM),orothersimilarmemory 

devices.Thememorycanstoreamongotherthingsanoperatingsystem.TheRAMisusedbythe 

processorforthetemporarystorageofdata.Accordingtoanembodimentanoperatingsystem 

maycontaincodewhichwhenexecutedbytheprocessorcontrolsoperationofoneormore 

componentsofsystem200.Itwillbeapparentthatinembodimentswheretheprocessor 

implementsoneormoreofthefunctionsdescribedhereininhardwarethesoftwaredescribedas 

correspondingtosuchfunctionalityinotherembodimentsmaybeomifted.  

[00431 Userinterface240mayincludeoneormoredevicesforenablingcommunicationwith 

auser.Theuserinterfacecanbeanydeviceorsystemthatallowsinformationtobeconveyed 

commands.Insomeembodimentsuserinterface240mayincludeacommandlineinterfaceor 

graphicaluserinterfacethatmaybepresentedtoaremoteterminalviacommunicationinterface 

250.Theuserinterfacemaybelocatedwithoneormoreothercomponentsofthesystemormay 

locatedremotefromthesystemandincommunicationviaawiredand/orwirelesscommunications 

network.  

[00441 Communicationinterface250mayincludeoneormoredevicesforenabling 

communicationwithotherhardwaredevices.Forexamplecommunicationinterface250may 

includeanetworkinterfacecard(MC)configuredtocommunicateaccordingtotheEthernet 

protocol.Additionallycommunicationinterface250mayimplementaTCP/IPstackfor 
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communicationaccordingtotheTCP/IPprotocols.Variousalternativeoradditionalhardwareor 

configurationsforcommunicationinterface250willbeapparent.  

[00451 Storage260mayincludeoneormoremachine-readablestoragemediasuchasread

onlymemory(ROM),random-accessmemory(RAM),magneticdiskstoragemediaoptical 

storagemediaflash-memorydevicesorsimilarstoragemedia.Invariousembodimentsstorage 

260maystoreinstructionsforexecutionbyprocessor220ordatauponwhichprocessor220may 

operate.Forexamplestorage260maystoreanoperatingsystem261forcontrollingvarious 

operationsofsystem200.  

[00461 Itwillbeapparentthatvariousinformationdescribedasstoredinstorage260maybe 

additionallyoralternativelystoredinmemory230.Inthisrespectmemory230mayalsobe 

consideredtoconstituteastoragedeviceandstorage260maybeconsideredamemory.Various 

otherarrangementswillbeapparent.Furthermemory230andstorage260maybothbeconsidered 

tobenon-transitorymachine-readablemedia.Asusedhereinthetermnon-transitorywillbe 

understoodtoexcludetransitorysignalsbuttoincludeallformsofstorageincludingbothvolatile 

andnon-volatilememories.  

[00471 Whilesystem200isshownasincludingoneofeachdescribedcomponentthevarious 

componentsmaybeduplicatedinvariousembodiments.Forexampleprocessor220mayinclude 

multiplemicroprocessorsthatareconfiguredtoindependentlyexecutethemethodsdescribed 

hereinorareconfiguredtoperformstepsorsubroutinesofthemethodsdescribedhereinsuchthat 

ormorecomponentsofsystem200isimplementedinacloudcomputingsystemthevarious 

hardwarecomponentsmaybelongtoseparatephysicalsystems.Forexampleprocessor220may 

includeafirstprocessorinafirstsewerandasecondprocessorinasecondsewer.Manyother 

variationsandconfigurationsarepossible.  

[00481 Accordingtoanembodimentfilecompression/decompressionsystem200comprises 

orisindirectorindirectcommunicationwithafiledatabase270.Thefiledatabasecomprises, 

amongotherpossibledataoneormorefilesthatcanbecompressedorhavebeencompressed, 

usingthefilecompression/decompressionsystem200.Accordingtooneembodimenttheoneor 

morefilescomprisegenomicfileswithagenomicfilecomprisinggenesequencevariationswith 
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millionsofrowsandnumerouscolumnscomprisingdataattributespotentiallyformanydifferent 

genomicsamples.  

[00491 Accordingtoanembodimentfilecompression/decompressionsystem200comprises 

orisindirectorindirectcommunicationwithacompressionanddecompressionalgorithm 

database280.Thecompressionanddecompressionalgorithmdatabasecomprisesalibraryof 

differentcompressionalgorithmsanddecompressionalgorithms. Thesecompressionand 

decompressionalgorithmscanbeutilizedtocompressanddecompressthedatafilesbythedata 

filesystem.Newcompressionalgorithmsanddecompressionalgorithmscanbeaddedtothe 

databaseatanytime.  

[00501 Accordingtoanembodimentstorage260ofsystem200maystoreoneormore 

algorithmsmodulesand/orinstructionstocanyoutoneormorefunctionsorstepsofthemethods 

describedorotherwiseenvisionedherein.Forexamplestorage260maycompriseamongother 

instructionsordataattributeidentificationinstructions262,compressorformulationinstructions 

263,compressorselectioninstructions264,storageinstructions265,and/orreportinginstructions 

266.  

[00511 Accordingtoanembodimentattributeidentificationinstructions262directthesystem 

toidentifyanaftributeamongapluralityofdifferentattributesinadatafilereceivedbythesystem.  

Anattributecanbeanyinformationfromthedatafile.Thefiledatasystemcanbeconfiguredto 

recognizeknownattributeswithinadatafileorcanbeconfiguredtopredictorestimateorotherwise 

beconfiguredtoidentifyafirstattributeamongapluralityofdifferentattributesinadatafileusing 

awidevarietyofdifferentmethods.  

[00521 Accordingtoanembodimentcompressorformulationinstructions263directthe 

systemtoselectapluralityofcompressorsfromapredeterminedpluralityofcompressiontypes, 

algorithmsand/orcompressionconfiguration(s). Thecompressiontypesalgorithmsand/or 

compressionconfiguration(s)canbeselectedlocallyorremotelyfromanysourceincludingbut 

notlimitedtothecompressionanddecompressionalgorithmdatabase280.Thecompressor 

formulationinstructions263alsodirectthesystemtocompresssomeoralloftheaftributedata 

usingtheidentifiedcompressorsand/orcompressionconfiguration(s)individually.Thisindividual 

compressionbythepluralityofcompressorscanbeperformedsequentiallyorsimultaneously.  

-14
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Accordingtoanembodimenteachcompressorcompressesonlyasubsetofthefirstaftributedata, 

wherethesubsetisanidenticalsubsetforeachcompressorinordertoallowformoreobjective 

comparisonofcompressionmetricsamongthepluralityofcompressors.Accordingtoanother 

embodimenteachcompressorcompressesallofthefirstattributedata.  

[00531 Accordingtoembodimentcompressorformulationinstructions263alsodirectthe 

systemtomeasureorotherwiseobtainoridentifyoneormorecompressionmetricsforeach 

individualcompressionbyeachcompressor.Thisenablesobjectivecomparisonofcompression 

performanceamongthepluralityofcompressorsand/orcompressionconfiguration(s),andthe 

selectionofapreferredcompressorand/orcompressionconfigurationforthefirstaftributedata.  

Accordingtoanembodimentcompressionmetricscanbecompressionratioprocessingtime, 

compressionaccuracyand/oranyothercompressionmetric.  

[00541 Accordingtoanembodimentcompressorselectioninstructions264directthesystem 

todeterminewhichofaselectedpluralityofcompressiontypesalgorithmsand/orcompression 

configuration(s)ismostsuitableforcompressionusingmeasuredorobtainedmetrics.Thefile 

compression/decompressionsystemcancomparerank, orotherwiseutilizethemetrics 

correspondingtoeachindividualcompressorand/orcompressionconfigurationandselectsa 

preferredcompressorand/orcompressionconfiguration.Forexample acompressorand 

associatedconfigurationsmaybemostsuitableorpreferredforcompressionwhenthe 

compressioncomprisesahigherorbestcompressionratioand/orafasterprocessingtimerelative 

differentcompressorconfigurationsandthecorrespondingmetricscanbepresentedtoauser 

throughauserinterfaceinordertofacilitatethemanualselectionofthecompressortobeapplied 

onanaftribute.  

[00551 Accordingtoanembodimentstorageinstructions265directthesystemtogeneratea 

compressionparameterdatastructuresuchasacompressionparameterdatafile.Accordingtoan 

embodimentthegeneratedcompressionparameterdatastructurecomprisesanidentificationof 

and/orspecificationsfortheselectedcompressorand/orcompressionconfiguration(s)foratleast 

thefirstidentifiedattribute.Thecompressionparameterdatafilecancompriseanyinformation 

necessarytoutilizeacompressorincludingcompressorsettingsandotherinformation.The 

storageinstructions265canalsodirectthesystemtostorethegeneratedcompressionparameter 
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datastructuresuchthatthestoredfilecanberetrievedandusedfordecompressionofthe 

compresseddatafile.Thecompressionparameterdatastructurecanbestoredinaremoteorlocal 

database which can be a component ofor otherwise in communication with file 

compression/decompressionsystem200.Forexamplethecompressionparameterdatastructure 

canbestoredtogetherwiththecompresseddatafileorstoredwithareferencetoorfromthe 

compresseddatafile.  

[00561 Accordingtoanembodimentreportinginstructions266directthesystemtoprovide 

informationaboutthecompressionthedatafileand/orthecompressorsviaauserinterface240 

ofthesystem.Theprovidedinformationcanbeanyinformationdescribedorotherwiseenvisioned 

4 Thesystemmayprovidetheinformationtoauserviaanymechanism,4 butnot 

limitedtoavisualdisplayanaudiblenotificationatextmessageanemailapageoranyother 

methodofnotification.  

[00571 UniformInterfaceforSpecifyingaCompressor 

[00581 Accordingtoanembodimentthefilecompression/decompressionsystemcomprisesa 

CompressorParameterSet.ACompressorParameterSetisadatastructurethatcontainsthe 

compressorconfigurationincludingalltheinstructionsanddefaultparametersrequiredforthe 

encodinganddecodingofattributedataandshouldbestoredalongwiththecompresseddata.  

EachcompressorconfigurationcarriesauniqueEDtobeusedforspecifyingitsassociationwith 

anattributeandasequenceofcompressorstepseachconsistingofoneormoreofthefollowing 

[00591 (i)auniqueIDofthecompressorstep.  

[00601 (ii)thetypeandIDofthealgorithmtobeappliedinthestep.Accordingtoan 

embodimenttherearetwobroadtypesofalgorithms:transformandcompressionwhichinvolve 

changingtheformatofdatarepresentationandconvertingfixed-lengthsymbolsintocompressed 

bitstreamsbymeansofprobabilisticmodeling.ThealgorithmIDisapredefinedcodethat 

referencesaknownalgorithmofthespecifiedtype.Inordertoprocessthedataallalgorithms 

beingreferencedmustbeinstalledandmadeaccessibletotheencoderordecoder.  

[00611 (iii)alistofdefaultparameterstothealgorithm.Eachparameteriscomposedofa 

parameternameadatatypethenumberofvaluesintheparameterandtheparametervalue(s).  

-16
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[00621 (iv)thenumberofinputvariablestothealgorithmandtheinputvariablenames.Note 

thatvariablenamesareonlyusedforreferencingdataobjectstobepassedfromonecompressor 

steptoanother.Tothealgorithmitistheorderoftheinputdataobjectsasspecifiedbytheorder 

oftheinputvariablenamesthatisrecognized.Forthefirststepsincetheinputdatamustbethe 

rawattributevaluesthereisnoneedtospecifyaninputvariablenameandthenumberofinput 

variablescanbesetto0.Fromthesecondsteponwardseachinputvariablenamemustmatchwith 

anoutputvariablenameintheprevioussteps.  

[00631 (v)thenumberofoutputvariablesforholdingtheorderedlistofdataobjectsgenerated 

bythealgorithmandthestateandnameofeachoutputvariable.Ifanoutputvariablerequiresno 

furtherprocessingitsstateiscompleteanditsvariablenamecanbeomittedsincethedataobject 

shouldgodirectlytotheoutputbufferofthecompressor.Ifanoutputvariableneedstobe 

processedbyasubsequentstepthevariablestateisincompleteandavariablenamemustbe 

specified.  

[00641 (vi)thenumberofdependencyaftributeswhosevaluesareneededforexecutingthe 

algorithm.TheIDsofthedependencyaftributesshouldbeprovidedintheconfigurationofthe 

associatedaftribute.  

[00651 ReferringtoTable1isexamplesyntaxofCompressorParameterSetwhichcapturesthe 

keyelementsofacompressorconfigurationasdescribedaboveandexplanationsonthesemantics 

areprovidedfollowingthetable.Notethatthenameorderinganddatatypeofindividualfields 

denotesunsignedintegerusingnbitwu(v)denotesunsignedintegerwiththenumberofbits 

dependentonthevalueofothersyntaxelements;f(n)denotesfixed-patternbitstringusingnbits 

andst(v)denotesnull-terminatedstringwithavariablelength.  

[00661 TABLE1. CompressorParameterSetSyntax.  

Syntax Type 

compressor~arameterset{ 

compressorID u(S) 

ncompressorstep5 u(4) 

for1 0;i<ncompressorsteps;i++){ 

compressors................................u(4$ 
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algorithmID[i] u(S) 
9 

usedefaultsars[i] u(1) 

algorithm~arameters(algorithmID) 

II invars[i] u(4) 

- 0 4J<fl in 4 

invarI u(4$ 

preystep-I. u(4)...  
preyoutvarJD[i]b.]....................  .~.::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2::2: .: 2: .: 2: .: 2: .: 2: .: 2::2.::.: 2: .: 2: .: 2: .: 2: .: 2: .: 2: .: 2: .::.: 2: .: 2: .: 2: .: 2: .: 2:.............  

9 

ncompletedoutvars[i] u(4) .  

for0-0,j9 <ncompletedoutvars[i];j++.................  

completed. outvarID14[1]~ . . . . . . . . . . . . . . . . u(4) 
u(4.).  

whileQbytea 
nestingzerobit 

.................................... ~.......  

...4.....:.: 2::2::2:.: .W. ....... ~..~............................................................................................................................................................................................................................................................................................................................................................................................................................................................................  

**"}..........................................................................................  

[00671 AccordingtoanembodimentarethefollowingCompressorParameterSetsemantics: 

Notethatthevalue0isreservedfornocompression.  

[00691 ncompressorstepsisthetotalnumberofprocessingstepsinthiscompressor 
9 

configuration. For each compressor step i, the following fields are specified: (i) 

compressorstepJD[i]istheidentifierofthecompressorstep;(ii)algorithmJD[i]istheidentifier 

ofthealgorithmtobeappliedinthisstep.EachalgorithmtypeshouldhaveitsownIDmap;(iii) 
9 

usedefaultsars[i]isaflagifsettooneindicatesdefaultparametersofthealgorithmareused 

andthereforenochangestotheparametersareneeded.  

[00701 ninvars[i]isthenumberofinputvariablesforthealgorithm.Forthefirststep(i 0) 

itsvalueshouldbesetto0,sincetheinputmustbetherawattributevalues.  

-18
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[00711 Foreachinputvariablejforthealgorithmthefollowingfieldsarespecified:(i) 

invarIDLi]Li]isthepredefinedIDofaninputvariableknowntothealgorithm and(ii) 

preystepIDLi]UtpreyoutvarIDLi]Li]arerespectivelytheIDofthepreviouscompressorstep 

andtheIDofthecorrespondingoutputvariablethatcontainsthedatatobepassedtothecurrent 

algorithmthroughtheinputvariablespecifiedbyinvarJD[i]hi 

[00721 ncompletedoutvars[i]isthenumberofcompletedoutputvariablesofthealgorithm 

thatrequirenofurtherprocessingandcangodirectlytotheoutputbufferofthecompressor.  

[00731 completedoutvarID[i]U]specifiesthepredefinedIDofanoutputvariableknownto 

thealgorithmthatiscompletedandrequiresnofurtherprocessing.  

[00741 nestingzerobitisonebitsetto0insertedasnecessarytoensurebytealignmentofthe 

datastructure.  

[00751 AccordingtoanembodimentAlgorithmParametersisadatastructureforspecifyingthe 

parameterseftingsofthealgorithmreferencedbyalgorithmID.ReferringtoTable2isatableof 

examplesyntaxfortheAlgorithmParameters.  

[00761 TABLE2.AlgorithmParametersSyntax.  

Syntax Type Remarks 

algorithmjarameters(algorithmID)( 

nsars u(4) 

parIDLi] u(4) 

partype[i] u(S) 
parnumarraydimsLi] u(2) 

for(J 0;4 j<parnumarraydims;j++).............{.................  
pararraydimsLi] u(.8$.............  

.......Li]..............  
.5................................  

if(parnumarraydims[i] 0.{ 

parvalLi] u(v) vdependentonthe parameterdatatype 
.}.e*is.e..ar.flu.arr.ay.dim.4~] 4.{.................  Sii .(ci ~ ci<pararraydims[.fl.to.];.ft.4=).{................  

for 0; 

parvalLi]h] u(v) vdependentonthe parameterdatatype 
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} 
.  

}elseif(parnumarraydimsEiJ--2){ 
for(J 0;4 jKpararraydims[i][0..............j**;.Ji*+.+).i*.....................  

for(k- 0;kKpararraydims[i][1];k++...................$***{...................  
4 

Vdependentonthe 
parval[i]b][k] u(v) 

parameterdatatype 

} 
.ii..........................  .}.e~*s...ar...arra.dim 
.~ti- ci<pararraydims[.fl.to.p.j**+.~).{.....................  

for 0; 
for(k 0;kKpararraydims[i][1];k++...................i*i..........  ........[*2.];.bs+m.........................~...........................................................................................................................................................................................................................................................................................................  

for(k 0;kKpararraydims[i] 

Vdependentonthe 
parval[i]b][k][l] u(v) parameterdatatype .ii.........................  

.}.......................................  
} 

.5.........................................  

.}~..........................................  

.7.......................  

[00771 AccordingtoanembodimentarethefollowingAlgorithmParameterssemantics: 

[00781 nsarsisthenumberofparametersthatneedtobemodifiedforexecutingthealgorithm 

inthealgorithm.  

[00791 Foreachparameteribeingmodifiedthefollowingfieldsarerequired:(i)parJD[i]is 

theIDofoneoftheparametersdefinedinthealgorithm;(ii)partype[i]isthedatatypeIDofthe 

parameters(iii)parnumarraydims[i]isthenumberofdimensionsoftheparameter,0ifitisa 

scalarvalue,(iv)pararraydims[i][]containselementseachspecifyingthesizeofanarray 

dimension.Itisomittedifattributenumarraydims 0;(v)parval[i][][][]containsthe 

parametervalue(s).Itsnumberofdimensionsisequalto(pararraydims+1)andanyextra 

dimensionscanbeomitted.  

[00801 UniformInterfaceforSpecifyingaDataAttributeandAssociatedCompressor 

Configuration 
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referencedbyalgorithmID.Itsvaluemustnotbegreaterthanthenumberofparametersdefined
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[00811 Accordingtoanembodimentthefilecompression/decompressionsystemcomprisesan 

AttributeParameterSet.AnAttributeParameterSetisadatastructurethatcontainsthe 

configurationofanattributeincludingsomebasicinformationandthecompressorsettingsforits 

processing.Thefollowingarethekeyelements~(i)auniqueIDandnameoftheattribute;(ii)data 

typeinformationanddefaultandmissingvaluesoftheattribute;(iii)theIDofthecompressorfor 

theprocessingoftheattribute,4 
itmustbeoneofthecompressorIDsdefinedincompressor 

parametersets;(iv)modificationstoselectedparametersofthecompressorsteps;and(v)theIDs 

ofthedependencyvariables(attributesordescriptors),whosedataareneededforprocessingby 

somecompressorsteps.  

[00821 ReferringtoTable3isanexamplesyntaxofAttributeParameterSetwhichcapturesthe 

keyelementsofanattributeconfigurationasdescribedaboveandexplanationsonthesemantics 

areprovidedfollowingthetable.Notethatthenameorderinganddatatypeofindividualfields 

canbechangedwithoutanyimpactonthefunctionality.Thedatatypenotationisthesameas 

Table. TheAttributeParameterSetcontainsthedefinitionsofadditionalattributesincluding 

theirparametersgroupingorderingandassociatedcompressors.  

[00831 TABLE3.AttributeParameterSetSyntax.  

Syntax Type 
4 

attributejarameterset{ 

attributeID u(16) ......................................7.........¾......¾.......A........................:..::........  

attributename c(attribute namelen) 
. .................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................  

attribute pe 
attributenumarrayd.irns 

...................................j:...::~j.~::~.j[:..  
4.................................................................................................................................................................................................................................................................................... . . .  0; ~<attributenumarraydimsi++){ 

attribute. array.~Jffi~.4fl..................~.(8.).  
.................................... }........................ . .  

attributedefaultvalue 
. ................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................. . . ..  

attributemissingvalue 

compressorID u(8) 
.. . .. u 

nstepswith.dependencies 
1- 0;i<nstepswithdependencies*i++){ 

~.............  

co m p resso rstep lD .~]........... ......................................................................................................................................................... 4 4 .) ..  

n~ . . ................................................................................................................................ .......................................................................... ~......  

-21
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for(J 0;5 ndependencies~i];5++){ 
......................I...  
dependencyvarJD[i][j] u(4) 
dependencyisattribute[i]Li] u(1) 

if(dependencyisaftribute[i]U]){ 

.& 

dependencylD[i]U] u(7) 

4......................... . . .  

. . . wiii~ifj1::t::ij::tea1~g.~ 4 e.~.:&.)I*)....j~.............................  

nestingzerobit f(1) 

} 
} _____________ 

9 

[00841 AccordingtoanembodimentarethefollowingAttributeParameterSetsemantics.  

[00851 aftributeIDistheidentifieroftheattributeuniquewithinanannotationparameterset.  

[00861 aftributenamelenisthelengthoftheaftributename.  

[00871 aftributenameisthenameoftheattributewithlengthattributenamelen.  

[00881 aftributetypespecifiesthedatatypeoftheattribute.  

[00891 attributenumarraydimsspecifiesthenumberofarraydimensionsofanaftributeentry, 

[00901 aftributearraydims[]containselementseachspecifyingthesizeofanarraydimension.  

Itisomittedifattributenumarraydims 0.  

[00911 aftributedefaultvalueisthedefaultvalueoftheaftribute(i.e., itcanbeusedforsparse 

encodingwhenmostvaluesequaltothedefaultareexcluded).  

[00921 aftributemissingvalueisthemissingvalueoftheaftributetobeusedinplaceofanull 

valueintheoutputafterthedecodingprocess.  

[00931 compressorIDistheacompressorIDasdefinedinthecompressor~arametersetused 

fortheprocessingofthecurrentattribute.  

-22
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[00941 II stepswithdependenciesisthenumberofstepsinthecompressorreferencedby 

compressorIDthatinvolvedependencyvariables.  

9 [00951 Foreachcompressorstepiwithdependencyvariable(s)thatneedtobespecified,(i) 

compressorstepJD[i]istheIDofthecompressorstep;and(ii)ndependencies[i]isthenumber 

ofdependencyvariablesrequiredbythealgorithmofthecompressorstep.  

[00961 Foreachdependencyvariablejofthealgorithm,(i)dependencyvarJD[i][j]isthe 

predefinedIDofthedependencyvariableknowntothealgorithm,(ii)dependencyisattribute[i]Li] 

isaflagifsettooneindicatesthedependencydataisstoredinanattributeotherwisethe 

dependencydataisstoredasadescriptor;and(iii)dependencylD[i]U]specifiestheIDofthe 

attributeordescriptorcontainingthedependencydata.NotethatthelengthoftheIDis16bitsfor 

attributeand8bitsfordescriptors.  

[00971 nestingzerobitisonebitsetto0insertedasnecessarytoensurebytealignmentofthe 

datastructure.  

[00981 EncodingAlgorithmBasedonCompressorConfiguration 

[00991 Accordingtoanembodimenttheencodingoftherawattributedataisdonebythe 

sequentialexecutionofthecompressorstepsdefinedintheassociatedcompressorconfiguration.  

Theencodingalgorithmisoutlinedasfollows: 

[0010011. Retrievetheconfigurations(parametersets)oftheattributebeingprocessedandits 

9 

[0010112.Obtainthecompressorsettingscustomizedfortheaftributebyoverridingthedefault 
parametervaluesfromthecompressorconfigurationwiththeaftribute-specificparametervalues 

intheattributeconfiguration.  

[0010213. Sequentiallyexecuteeachcompressorstepfromthefirsttothelast.Foreach 

compressorstepi: 

a. Lookupthetransform/compressionalgorithmusingthealgorithmID.  

b. IfthealgorithmIDcannotbefoundprompttheuserforpermissiontodownload 

andinstallthecorrespondingalgorithmfromanauthenticatedsoftwarerepository 

throughasecuretransmissionchannel.  

-23
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C. Ifthereareanydependencyvariablesdefinedforthestepobtainthedecodeddata 

ofthedependencyvariablesfromthecorrespondingattributesordescriptors 

specifiedbydependencyisattributeLi]L]anddependencyIDLi]Li 

d. Applythetransform/compressionalgorithmonthedataobjectsoftheinput 

variablesusingtheparametervaluesandthedataobjectsofthedependency 

variablesassociatedwiththestep.Ifitisthefirststeptherawattributedataisthe 

onlyinputdataobjectbeingprocessed.Thegeneratedoutputsconsistofalistof 

dataobjectsandtheircorrespondingvariableIDs.  

e. Ifanoutputvariableisspecifiedascompletedthenitsdataobjectshouldbeplaced 

intheoutputbufferofthecompressor.Otherwiseitshouldbestoredinadatamap 

tobelookedupthroughitsstepandvariableIDsbyasubsequentstepforfurther 

processing.Notethateachencodeddatablock/objectisstoredusingthetypeddata 

structureasspecifiedhereintopreserveitsdatatypeandarrayform.  

[001031Table4.TypedDataSyntax.  

Syntax Type Remarks 

typedarraydata{ 

datatypeID u(8) IDofthedatatype 

Numberofarray 
numarraydims u(2) dimensions,0forscalar 

value 

for1 0, numarraydims5-4....................){ 
th.......  

. Sizeofthei array 
arraydims[i] u(32) dimension 

elements elements* Numberofelementsin 
arraydims[i] thearray 

. .....tF * * .. .. .................................................................................................................................................................................................................................... .. ..  

1 0,iKnelementwi++$ 
for( i*.  

datablock[i] u(v) vdependsonthenumber 
ofbitsofthedatatypeID 

.5...................  

-24
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f Forthelaststepreturnthecontentoftheoutputbufferwhichisaconcatenation 

oftheencodedblocks.  

[001041Pseudo-codesoftheaboveaftributedataencodingalgorithmbasedontheassociated 

compressorconfigurationareprovidedinTable5,inaccordancewithanembodiment 

[001051TABLE5.Pseudo-codesoftheAftributeDataEncodingAlgorithm.  

encodeattribute(attributeID)f 

datamap newMap~ /1Repositoryofintermediatedataobjects 
......../1~.Ou.tp.ut.da.bu.  

outbuffer newList() 
1/Executethecompressorstepsfromthefirsttothelast.  
for(i0;i compressorsteps;i++){ 

if(i--0{ 
.)&*******i***#.4 

...§i/.j*n.put.clii.a*i**o.bjecttobeprocessed.  

indata[O]- aftributestream 

}else{ 
............................................................ 2/.~ esec.on onwardstheinputdataobjectstobeprocessed 

1/comefromdataobjectsgeneratedbyprevioussteps.Theobjectsare 
1/storedinadatamapandcanbelookedupthroughtheirvariablenames.  
indata NULL 

forO0 ;J invars~iJ;j++){ 
key {prevsteplD[ijlj],preyoutvarID.[~.][J*j.}..  
indataEj d 

. .. ~ map.remove(key) 

.:i~... . . .  

.... Ii.Pit.i~i~e;~~e.dataob.je.~ft.~f.th.~.depen.de.n.cyva.riI3~.b.~c~s~:~f.th.er.~.~ 

dependencydata[] NULL .6-. <ndependencies[i];j++$.47.........................................................................  
for 0,j 

......~ .L:j etdecodeddata( 
dependency g 

dependencyisattribute[i]U1'dependencylD[i][B) 

} 
mm::...........~...........th.algor.ith.~specifiedbyalgorithmJD[i]ontheinputdataobject.ssp.ecif.iedty 
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1/invarJD[i][]andindataflusingtheparametervaluesspecifiedbyparID[i][]and 
. .  

1/parvalIAEJEJEJEJ~andanyrequireddependencydataobjectsspecifiedby 

I 
.....................H*,.in.cia.taL], {outvarJDL],outdataL]} apply(aigoritlimIDLi],invarIDLi] parJDLi]L],parvalLi]L]L]L]L],dependencyvarIDLi]L],dependencydataL]) 

1/Writeanycompletedoutputdataobjectsthatrequirenofurtherprocessingtothe 
1/outputbuffer.  
for0-0,9J 

completedoutvarsLi];j++){ S{ .............................................................................................................................................................................................................................................................................................................................................................  
for(k0;k<size(outvarID)k++) 

if - - -- completedoutvarID.Lj]LJ]).i 

outbuffer.add.(o.ut.da+a.Lk.  

} 
.}...............................  

} 

1/Storeanyincompleteoutputdataobjectsthatrequirefurtherprocessingindatamap 
.~wm*:*:*~:* ii.{c - DL.~.cJ~ii.~.ID.t:iii.~......~.......  

....................ompressorstepI 
for0-09 9J<size(outvarID);j++) 

S{ 
outvarcomplete 0 

for(k 0;k completedoutvarsLi];k++)....................{..............  
if(outvar1Db]-- completedoutvar1DB]......................L*k .t.................  

outvarcomplete 1 .break.....................................  

} 
if .... ... . . ... 0.it~. . . . . . .

key {compressorstepI varIDW} 

datamap.add(.ke.!'~.~J.t.da.ftffj]).......  } . . . . . .  

} 
} 
~fr.::Th:::~:::~..........en.~.de.c1~.cia.ta.is***g.iven.jj~.th.serializedby.~.~.:~:*:.¾¾::*:**::**.........p 1:j~.~........cu.t.utbuffer.  

encodeddata outbuffer.stream( 

returnencodeddata . . . .  I . . .. ....  
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[001061DecodingAlgorithmBasedonCompressorConfiguration 

[001071Accordingtoanembodimentthefilecompression/decompressionsystemcomprisesan 

attributedecodingprocess.Thedecodingofthecompressedattributedatainvolvesthereversalof 

thecompressorstepsdefinedintheassociatedcompressorconfigurationbyperformingstep-by

stepinverseoperationsofthealgorithmsstartingfromthelaststeptothefirststep.Thedecoding 

algorithmisoutlinedasfollows.  

[0010811.Retrievetheconfigurations(parametersets)oftheattributebeingprocessedandits 

associatedcompressor.  

[0010912.Extractfromthecompressedaftributestreamoneormultipleencodedblockseach 

correspondingtoacompletedoutputvariabledefinedinacompressorstep.Eachencodedblockis 

storedusingthetypeddatastructureasspecifiedinTable4,topreserveitsdatatypeandarray 

form.  

[0011013.Performtheinverseoperationofeachcompressorstepinreverseorderstartingfrom 

thelaststepuntilreachingthefirststep.ForeachcompressorstepI: 

a.Collectallinputvariabledataofthecurrentstepeitherfromtheencodedblocksinstep2 

aboveorfromtheoutputvariable(s)ofitsupstreamdecodingstep.  

b.Ifthereareanydependencyvariablesdefinedforthecurrentstepobtainthedecodeddata 

ofthedependencyvariablesfromthecorrespondingattributesordescriptorsspecifiedby 

c.Retrievefromthecompressorparametersetanychangestothedefaultparametersettings 

forthecurrentstep.  

d.Applyaninverseoperationofthealgorithmspecifiedforthecurrentstepontheinput 

variabledatausingtheassociatedparametersettingsandanydependencyvariabledata.  

e.Ifithasnotreachedthefirststepstoretheoutputvariabledatatobefurtherprocessedby 

subsequentdecodingstepsusingthepairofstepIDandvariableIDaskeyforlookup.  

fIfithasreachedthefirststepfillinanymissingvaluesandreturntheoutputvariable 

dataoftheinverseoperationastheattributedatadecodedbythecompressor.  

[001111Thestepsoftheattributedecodingprocessbasedontheassociatedcompressor 

configurationareprovidedinthetablebelow.Notethattheinitialvalueofattributestreamisthe 
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encodedattributedatainatilereferencedbyitsindices.Othervariablesnotdeclaredorinitialized 

withinthecodesaredefinedintheCompressorParameterSetreferencedbythecompressorID 

associatedwiththeattribute.  

[001121TABLE6.AttributeDecodingProcess.  

decodeattribIitejayload(attribIiteID) { 
encodedblock[] extractencodedblocks(attributestream) 

ptr Si 

Sa**p.(). . . . . . Re.po.sit.rn~.~f.ffi.te.rm.ed.ia.te.da.~.ob.je.ets 
datamap newM 

.A.Th::...]:********i***r.~.*........rm.in.~e.~*.........~........~.............cr.~t.io.~**** 

1/inreverseorderfromlasttofirst.  
.6..........................  

for (ncompressorsteps 1);i 0;i--){ .....¾..fr..: ::t:.:: rth .5~S.~.........n t.  

0 

for(j i+1;j~<ncompressorsteps;j++){ SU ];.k + .......................................  

for(k 0;k<ninvars 
.................... (jJ~r~c~KTs*te*p . . ~ .............. . .  

currinvar~~5E .l.:.:j...j..J.p rev o u tv ar1 D b .]Ek.j . . ................................................................................ .  

.... :::.:::...........ey , invarjD..w:.tii..j:...r..j.........j...j.j..............:.. . . . . . . . . . . . . . . . . .  
currinvardata at 

...................... r..;....d.4v*.....AW*:.:*.:y*. d a....................  

idx++ 

ptr- ncompleteoutvars[i] 
m:.:::.w..AV.:::.:........~....................................*.*.*.*::::...........................::::*.*****.***.*.*.****.*::*.*.**.**.*.*.*.**:wv:*.w*/::........................................~.............................................................................................................................................................................................................................................................................................  

......................~ . .  

currinvaPii±1 j4d c0mpleteoutvar 

currinvardata[idx] encodedt~ock[ptr+j] 

idx++ 

} 
.::7**j****Jv~j*7::*;* dependencydatafromfri.eAttribu.~ParameterSetreferencedby.~.......~.....~ 

1/attributeID.  
0 

nstepswithdependencies 

-0 ~ J< n step s ~L1~~3.end.en s~; ~ ...................................................  

1 
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for(k 0;k<ndependencies[j];j++){ 

currdependvarJD[idx] dependencyvarID][k] 
currdependvardata[idx] getdecodeddata( 

dependencyisattributeD][k],dependencyJD~][k]) 

.................................................................................................................. ii.......................................  

} 
. ................................................................ 1/.Re.tr..ep.ar.ameterdataforthecurrentstepfromth.~.Co.~~ressorParameter 

etparam rii:::::i;::i) 

. .

- g .  

....~.~.retrieved.in.put.ependenc andparameterdata.  

I.JIEJcurroutvar:.*.*:.~....j..j*jj*.j*.....j.j..7*....j.. ap ( 

currinvarIDcurrinvardatacurrdependvarID 

currdependvardatacurrsarIDcurrsardata) 
.~ ~...........................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................  

1/Ifithasreachedthefirstcompressorstepthedataobjectgenerated 
1/..*....:."..h:. inverseoperationis~iti:titodedattribute.  

S[0. . . . . . . . . . . . . .............................................................  

attributestream curroutvardata 

...:..::7j........jj.::~....::7j.....:......].:...:...t...:....:Y...A.**j.~ ~ 
**~%****.*.......te.je .5~j4da.t* 

1/curroutvardatab]generatedbytheinverseoperationisplacedin 
. . lid.mapwith....6.~.........currentstepIDand.curr.outvar.]?JJ.J 0].as 

;J K s iz e ( c u r r o u tv a r ~ D ) ;j+ + ) { . ............................................................................................................................................................................................................ 

. ...  

.. . ::*:*j:::****4y { ic u r r o u tv a r I .*:.*:::*.*..*.:.*..*.:..w....................... 
........... ......................................................................................  

................................................................................................................. d a t a .m d a ta 
.**}****.... ....................................  
..4.....:***:. ...........................................  

.4.:............................................................. . ..................................................................................................................................................................................................................................................................................................... 

............................................................ .  

....//*F*i*ii.inanymissingvaluesintheoutputsymbols.  

.sym.bo.43.1][attr.ib.~.ID.[~J~.in.~.  
decoded 

- j.[pieindex2] 
fillmissingvalues(attributestreamattributemissingvalue) 

} 

[001131MechanismforAutomaticDeterminationofCompressorConfigurations 
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[001141Whileforknownandprevalentfiletypescompressorconfigurationscanbepre-defined 

byagroupofdatacompressionexpertsandadoptedforusebythecommunitytherearetimes 

whencompressorconfigurationsneedtobespecifiedforexamplewhenhandlingnewor 

exclusivefiletypesorwhenafileofknowntypeallowstheinclusionofunplannedaftributes.One 

possiblewayistoletausermanuallyspecifythecompressorconfigurationsperhapswiththe 

assistanceofagraphicaltoolthatoffersdifferentoptionsandexplanations.Thisapproach, 

howeverrequiresmuchuserknowledgeandexperienceondatacompressionandoftenresultsin 

suboptimalconfigurations.  

[001151Accordinglyprovidedisamechanismfortheautomaticdeterminationofcompressor 

configurationsbasedonperformance.Thesystemcancomprisealistofavailabletransformand 

compressionalgorithmsavailableforselectionandforeachisknownthetypesofdatathe 

algorithmcanhandleandthepossibleconnectionsbetweenthealgorithms.Themechanismcan 

workasfollows.Foreachattributeinthefile: 

[0011611. Withtheknowledgeoftheavailablealgorithmsandadditionalconstraintssuchasthe 

maximumallowednumberofcompressorstepsandtheprohibitionofcyclesinthesequenceof 

stepsidentifyallpossiblecompressorconfigurationsfortheattribute.  

[0011712.Evaluatetheperformanceofeachcompressorconfigurationwithmetricssuchas 

compressionratioandprocessingtime.Itcanbedoneonasubsetofdatafromthefilebeing 

compressedoronatrainingfiletobuildacompressorconfigurationtemplateforaspecificfile 

[0011813. Selectthebestcompressorconfigurationfortheaftributebasedonperformancecriteria 

suchasonewiththehighestcompressionratioandaprocessingtimethatfallsinthefirstquartile 

amongallconfigurations.  

[001191Afterselectingthebestcompressorconfigurationforeachattribute: 

[0012014.Generatetheaftributeandcompressorparametersetdatastructuresthatcontainall 

instructionsandparametersneededfortheprocessingofthefile.  

[0012115.Ifthegeneratedattributeandcompressorconfigurationsaremeanttobeappliedto 

otherfilesofthesametypetheirdatastructurescanbestoredinarepositoryandlookedupfor 

useinthefuturebyfiletypeorfileextension.  
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[0012216.Tocompressafileanencodercanapplytheaforementionedencodingalgorithmon 

eachattributeusingthegeneratedconfigurationsandstoretheconfigurationdatastructuresalong 

withthecompressedattributedata.  

[0012317.Todecodeacompressedfileadecodercanapplytheaforementioneddecoding 

algorithmoneachattributeusingtheconfigurationdatathatcomeswiththefile.  

[001241Example1- CompressorConfigurationforSparseExpressionData 

[001251The following is a non-limiting example applying attribute and compressor 

configurationsforthecompressionofsparsesingle-cellRNAexpressiondata.Twocompressor 

configurationswereevaluated.  

[001261Table7 CompressorConfiguration1forCompressionofSingle-CellExpressionData 

Step Algorithm invarname noutvars outvarname outvar- complete 

(Input:Matrix ['rowidx" 

Sparse ofRaw 3 colidx LO,0,0] Transform Attnbute value"] 
_____________________ Values) ________________________________________________ 

2 BSC 1 II] [1] 
______ Compression ["rowidx"] 

3 BSC IIcolidx"] 1 II] [1] 
______ Compression 

4 BSC ["value"] 1 II] [1] 

[001271ForCompressorConfiguration1summarizedinTable7,theinputmatrixofexpression 

valuesfirstundergoesSparseTransformthatgeneratesthreeoutputvariables:rowidxcolidx 

andvaluewhichonlyregistercellswithnon-zerovalues.BSCcompressionisthenapplied 

independentlyoneachoftheoutputvariablesfromstep1, resultinginanencodeddatastreamthat 

consistsofthreedatablocksconcatenatedintheorderastheyaredefinedinthecompressorsteps.  

[001281Table8 CompressorConfiguration2forCompressionofSingle-CellExpressionData 

noutva outvarcomple 
Step Algorithm invarname outvar- name - te 

rs 
(Input:Matrixof ["rowidx 

Sparse RawAttribute 3 colidx [0,0,0] 
Transform Values) ____________ value"] __________________ 

-31
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2 Delta ["rowidx"] ["rowidxdelt [0] 
_____ Transform _______________________ a] ______________ 

3 BSC ["rowidxdelta [CC~] [¶J 

______ Compression "1 ___________ ________________ 

[colidxvalue 
4 RLETransform [colidx"] 2 1jd count [0,0] 

5 BSC [ 1 [1] 

colidxval"] 
______ Compression_____________________________________________________________ 

6 BSC colidxcount [1] 
______ Compression____________________________________________________________ 

7 BSC0 1 

______ Compression ["value"] [1] 

[001291 ForCompressionConfiguration2summarizedinTable8,likethefirstconfigurationthe 

inputmatrixofexpressionvaluesfirstundergoesSparseTransformthatgeneratesthreeoutput 

variables:rowidxcolidxandvalue.DeltaTransformisappliedonrowidxtogeneratedelta 

valuesstoredinthevariablerowidxdeltawhicharethencompressedbytheBSCalgorithm.  

RunLengthEncoding(RLE)isappliedoncolidxtogeneratetwooutputvariables:colidxval 

andcolidxcountwhicharethenindependentlycompressedbyBSC.Datainthevaluevariable 

fromsteponeisdirectlycompressedbyBSC.Thisresultsinanencodeddatastreamthatconsists 

offourdatablocksconcatenatedastheyaredefinedinthecompressorsteps.  

cellRNAexpressiondatastoredinafileofMarketMatrixformatwithasizeof152MBbefore 

compression.AfterdirectcompressionbyGzipandBSCthefilesizebecame47MBand42MB 

respectively.  

[001311 Table9summarizesthevariousdatasizesafterapplyingCompressorConfigurations1 

and2usingtheencodingalgorithm.Withreferencetothefilesizeof42NIBafterdirect 

compressionbyBSCthecompressionratiosofCompressorConfigurations1and2are 

respectively5.19and3.68.SinceCompressorConfiguration1hasabetterperformanceinterms 

ofcompressionratioitshouldbeselectedforuseonthecompressionofsparseexpressiondatain 

general.  

[001321 Table9 CompressedDataSizeforCompressorConfigurations1and2 
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Compressor Ste VariableName BlockSizeAfter OverallDataSize * AfterBSC 
Configuration BSCCompression 0 

______________________________________________________________ Compression 
2 row idx 5.1 MB 

1 3 col idx 27KB 84MB 

4 value 3.1MB 
9 

3 row idx delta 8.3 MB 

5 col idx val <1KB 
2 11.4MB 

6 colidxcount 12KB 

7 value 3.1MB 

[001331Theexampledemonstratesthatthemethodsignificantlyreducesthesizeofthe 

compresseddatafilerelativetopriorartmethods(suchasdirectcompressionbyBSC).This 

improvesthefunctionalityandefficiencyofthefilecompression/decompressionsystemand 

revolutionizesstoragecapabilitiesofacomputersystemordatabase.Furtherwhendealingwitha 

filecomprisingmillionsorbillionsofdatapointsforeachofoneormoreattributescompression 

comprisesmillionsorbillionsofcalculationssomethingthehumanmindisnotequippedto 

performevenwithpenandpencil.  

[001341 Alldefinitionsasdefinedandusedhereinshouldbeunderstoodtocontrolover 

dictionarydefinitionsdefinitionsindocumentsincorporatedbyreferenceand/orordinary 

meaningsofthedefinedterms.  

unlessclearlyindicatedtothecontraryshouldbeunderstoodtomean'atleastone.  

[001361 Thephrase and/or,"asusedhereininthespecificationandintheclaimsshouldbe 

understoodtomean"eitherorboth"oftheelementssoconjoinedi.e., elementsthatare 

conjunctivelypresentinsomecasesanddisjunctivelypresentinothercases.Multipleelements 

listedwith"and/or"shouldbeconstruedinthesamefashion,9 
i.e., oneormoreoftheelements 

soconjoined.Otherelementsmayoptionallybepresentotherthantheelementsspecifically 

identifiedbythe"and/or"clausewhetherrelatedorunrelatedtothoseelementsspecifically 

identified.  

" [001371 Asusedhereininthespecificationandintheclaimsorshouldbeunderstoodtohave 

thesamemeaningasand/or"asdefinedabove.Forexamplewhenseparatingitemsinalist,~cor 
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1.e theinclusionofatleastonebutalso 

or and/or"shallbeinterpretedasbeinginclusive,9 4, 

includingmorethanoneofanumberorlistofelementsandoptionallyadditionalunlisteditems.  
CC C' 

Onlytermsclearlyindicatedtothecontrarysuchas onlyoneof'orexactlyoneof" orwhen 
usedintheclaimsCCconsistingof,"willrefertotheinclusionofexactlyoneelementofanumber 

CC 

orlistofelements.Ingeneralthetermorasusedhereinshallonlybeinterpretedasindicating 
exclusivealternatives(i.e.CC 

oneortheotherbutnotboth")whenprecededbytermsofexclusivity, 
suchasCCeither~~CConeof""onlyoneof" C' 

orexactlyoneof" 
[001381 Asusedhereininthespecificationandintheclaimsthephrase"atleastone" in 

referencetoalistofoneormoreelementsshouldbeunderstoodtomeanatleastoneelement 

selectedfromanyoneormoreoftheelementsinthelistofelementsbutnotnecessarilyincluding 

atleastoneofeachandeveryelementspecificallylistedwithinthelistofelementsandnot 

excludinganycombinationsofelementsinthelistofelements.Thisdefinitionalsoallowsthat 

elementsmayoptionallybepresentotherthantheelementsspecificallyidentifiedwithinthelist 

ofelementstowhichthephraseCCatleastonereferswhetherrelatedorunrelatedtothoseelements 

specificallyidentified.  

4 

[001391 Itshouldalsobeunderstoodthatunlessclearlyindicatedtothecontraryinanymethods 
claimedhereinthatincludemorethanonesteporacttheorderofthestepsoractsofthemethod 

isnotnecessarilylimitedtotheorderinwhichthestepsoractsofthemethodarerecited.  

[001401 Intheclaimsaswellasinthespecificationabovealltransitionalphrasessuchas 
CC CC~ CC " CC 

CC composedof"andthelikearetobeunderstoodtobeopen-endedi.e.,tomeanincludingbutnot 

limitedto.OnlythetransitionalphrasesCCconsistingof'and"consistingessentiallyof'shallbe 

closedorsemi-closedtransitionalphrasesrespectively.  

[001411 Whileseveralinventiveembodimentshavebeendescribedandillustratedhereinthose 

ofordinaryskillintheartwillreadilyenvisionavarietyofothermeansand/orstructuresfor 

performingthefunctionand/orobtainingtheresultsand/oroneormoreoftheadvantages 

described 4 

hereinandeachofsuchvariationsand/ormodificationsisdeemedtobewithinthescope 
oftheinventiveembodimentsdescribedherein.Moregenerallythoseskilledintheartwillreadily 

appreciatethatallparametersdimensionsmaterialsandconfigurationsdescribedhereinare 

meanttobeexemplaryandthattheactualparametersdimensionsmaterialsand/orconfigurations 
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willdependuponthespecificapplicationorapplicationsforwhichtheinventiveteachingsis/are 

used.Thoseskilledintheartwillrecognizeorbeabletoascertainusingnomorethanroutine 

experimentationmanyequivalentstothespecificinventiveembodimentsdescribedherein.Itis, 

thereforetobeunderstoodthattheforegoingembodimentsarepresentedbywayofexampleonly 

andthatwithinthescopeoftheappendedclaimsandequivalentstheretoinventiveembodiments 

maybepracticedotherwisethanasspecificallydescribedandclaimed.Inventiveembodimentsof 

thepresentdisclosurearedirectedtoeachindividualfeaturesystemarticlematerialkitand/or 

methoddescribedherein.Inadditionanycombinationoftwoormoresuchfeaturessystems, 

articlesmaterialskitsand/ormethodsifsuchfeaturessystemsarticlesmaterialskitsand/or 

methodsarenotmutuallyinconsistentisincludedwithintheinventivescopeofthepresent 
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Claims 

Whatisclaimedis: 

1. Amethod(100)forcompressing/decompressingadatafileusingafile 

compression/decompressionsystemcomprising: 

receiving(120)adatafileforcompressionthedatafilecomprisingapluralityof 

differentattributes~ 

identifying(130)afirstattributeofthepluralityofdifferentattributesandstoring 

aspecificationoftheidentifiedfirstattributeinanaftributeparameterdatastructurev 

selecting(140),basedontheidentifiedfirstattributeapluralityofcompression 

typesand/orcompressionconfigurationsfromapredeterminedpluralityofcompressiontypesand 

compressionconfigurations 

compressing(150)atleastsomeofthedatafromthereceiveddatafileforthe 

identifiedfirstattributeusingeachoftheselectedpluralityofcompressiontypesand/or 

compressionconfigurationsindividuallywhereinoneormoremetricsaremeasuredforeach 

individualcompressiow 

determining(160),basedontheoneormoremetricsofeachoftheindividual 

compressionswhichoneoftheselectedpluralityofcompressiontypesand/orcompression 

configurationsismostsuitableforcompression 

identificationoftheoneoftheselectedpluralityofcompressiontypesand/orcompression 

configurationsmostsuitableforcompressionoftheidentifiedfirstattribute; 

compressing(180),usingtheidentifiedcompressiontypethedatafromthe 

receiveddatafileforthefirstattributetogenerateacompresseddatafile;and 

storing(190)theattributeparameterdatastructurethecompressionparameterdata 

structureandthecompresseddatafilewhereinthestoredcompressionparameterdatastructure 

isconfiguredtoberetrievedandusedfordecompressionofthecompresseddatafile.  

2. Themethodofclaim1, furthercomprising: 

repeatingtheidentifyingselectingcompressionanddeterminingstepsforatleast 

asecondaftributeofthepluralityofdifferentattributeswhereinthecompressionparameterdata 
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structurecomprisesaspecificationofaoneoftheselectedpluralityofcompressiontypesand/or 

compressionconfigurationsmostsuitableforcompressionoftheidentifiedsecondattribute.  

34 Themethodofclaim1, furthercomprisingthestepofdecompressingthestored 

compresseddatafilewhereindecompressioncomprisesconsultingthecompressionparameter 

datastructuretoidentifyadecompressiontypeforthefirstattribute.  

4. Themethodofclaim1, whereineachoftheselectedpluralityofcompressiontypes 

and/orcompressionconfigurationsisselectedbecauseitiscapableofcompressingthedatafrom 

thereceiveddatafilefortheidentifiedfirstattribute.  

5. Themethodofclaim1, whereinthedatafileisagenomicdatafile.  

6. Themethodofclaim1, whereintheoneormoremetricscomprisesoneormoreof 

compressionratioandprocessingtimeforsaidcompression.  

7. Themethodofclaim1whereinacompressiontypeismostsuitablewhenthe 

correspondingcompressioncomprisesahighercompressionratioand/orafasterprocessingtime 

relativetotheotherofthepluralityofselectedcompressiontypesand/orcompression 

8. Themethodofclaim1, furthercomprisingthestepofprovidingviaauserinterface, 

informationaboutthegeneratedcompressionparameterdatastructureand/orthecompresseddata 

file.  

9, Themethodofclaim1, furthercomprisingthestepofprovidingtoauserviaauser 

interfaceinformationaboutoneormoreoftheidentifiedcompressiontypesand/orcompression 

configurationssuchthattheusercanselectacompressortypeand/orconfigurationtobeapplied 

tocompressanattribute.  

-37
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10. Asystem(200)forcompressing/decompressionadatafilecomprising: 

adatafileforcompressionthedatafilecomprisingapluralityofdifferentattributes 

aprocessor(220)configuredto:(i)identifyafirstaftributeofthepluralityof 

differentaftributesandstoreaspecificationoftheidentifiedfirstattributeinanaftributeparameter 

datastructure,(ii)selectbasedontheidentifiedfirstaftributeapluralityofcompressiontypes 

and/orcompressionconfigurationsfromapredeterminedpluralityofcompressiontypesand/or 

compressionconfigurations~(iii)compressatleastsomeofthedatafromthereceiveddatafilefor 

theidentifiedfirstattributeusingeachoftheselectedpluralityofcompressiontypesand/or 

compressionconfigurationsindividuallywhereinoneormoremetricsaremeasuredforeach 

individualcompression,(iv)determinebasedontheoneormoremetricsofeachoftheindividual 

compressionswhichoneoftheselectedpluralityofcompressiontypesand/orcompression 

configurationsismostsuitableforcompression,(v)generateacompressionparameterdata 

structurecomprisinganidentificationoftheoneoftheselectedpluralityofcompressiontypes 

and/orcompressionconfigurationsmostsuitableforcompressionoftheidentifiedfirstattribute 

(vi)compressusingtheidentifiedcompressiontypethedatafromthereceiveddatafileforthe 

firstattributetogenerateacompresseddatafile;and(vii)storetheattributeparameterdata 

structurethecompressionparameterdatastructureandthecompresseddatafilewhereinthe 

storedcompressionparameterdatastructureisconfiguredtoberetrievedandusedfor 

decompressionofthecompresseddatafile.  

identifyingselectingcompressionanddeterminingstepsforatleastasecondaftributeofthe 

pluralityofdifferentaftributeswhereinthecompressionparameterdatastructurecomprisesan 

identificationofaoneoftheselectedpluralityofcompressiontypesand/orcompression 

configurationsmostsuitableforcompressionoftheidentifiedsecondattribute.  

12. Thesystemofclaim10,whereintheprocessorisconfiguredtodecompressthe 

storedcompresseddatafile whereindecompressingcomprisesconsultingthecompression 

parameterdatastructuretoidentifyadecompressiontypeforthefirstattribute.  
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11. Thesystemofclaim10 whereintheprocessorisconfiguredtorepeatthe
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13. Thesystemofclaim10,whereineachoftheselectedpluralityofcompressiontypes 

and/orcompressionconfigurationsisselectedbecauseitiscapableofcompressingthedatafrom 

thereceiveddatafilefortheidentifiedfirstattribute.  

14. Thesystemofclaim10,whereintheoneormoremetricscomprisesoneormoreof 

compressionratioandprocessingtimeforsaidcompression.  

15. Thesystemofclaim10,whereinthesystemcomprisesauserinterface(240) 

configuredtoprovideinformationaboutthegeneratedcompressionparameterdatastructure 
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and/orthecompresseddatafile.
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