DRD configuration

drd.properties

drd.properties - dann, B kKoTopom nponucaHbl BCe ocTanbHble HacTpowkn. Mo ymonyanuio aToT dhan uwetca B "<DRD_HOME>\drd.properties", HO nyTb kK
HeMy MOXHO ykasaTb Yepes -Ddrd.settings.file=<FULL_PATH_TO_FILE>. Ecn aTtoro daiina HeT, CNosb3yTCA HACTPOWKM MO YMOMYaHMI0.

Bce HacTpoiiku nepeuncneHsl Hwxe. Kpome carina drd.properties nx Bcerga MoxHo ykasatb Yepes -D<property_name>=<property_value>

drd.log.dir - nanka, B koTopon 6yayT co3aaHbl nor-dansnel. o ymonyaHuio 370 "logs" B TEKyLLEN AMPEKTOPUN.

drd.config.dir - nanka, B kKOTOpoO ULLyTCA KOHUrypaLumoHHble dannbl (config.xml u hb-config.xml). Mo ymonyanwuio ato <DRD_HOME>\config\
drd.log.level - yposeHb norrnira (DEBUG/INFO, no ymonyanuto - INFO).

print.races.in.log.file - neyataTtb nu roxkm B drd.log nomumo drd_races.log. (true/false, no ymonuanuto false)

drd.data.clock.histogram.limit - DRD ymeeT nevarats top N knaccos, B KOTOpbIX CO34aBanvch BEKTOPHbIE Yachl AN pa3aensemMblX AaHHbIX.
[aHHbIn napameTp no3sonseT BbicTaBuTb N. Mo ymonyaxuio N = 20. AGCOMOTHO He BNMSIET Ha nepopMaHc. YMEHbLUUTL HENb3sl, MOXHO
TOMbKO YBENUYUTD.

®  drd.races.grouping - rpynnvpoBska roHok. Mo ymonyanuio CALL_CLASS_AND_METHOD.

JlorrmpoBanue
DRD co3pgaeT 3 nor-canna:

® drd.log - cTaTucT4eckas nHdopmaums o xoge pabotsl DRD
® drd-errors.log - ownbku B pabote DRD
® drd-races.log - 06HapyXeHHbIE rOHKK

Manka, B koTOpON 3TK channbl OyayT co3aaHbl, perynupyeTcsi ceoncTeom "drd.log.dir". Ero moxHo nponucaTb nu6o B8 DRD_HOME_DIR\config\drd.
properties, nu6o B ctpoke napameTpoB JVM yepes -Ddrd.log.dir= ...

config.xml

1. OT0 Npumep KoHurypauuoHHoro daiina. AKTyankHbii HaxoauTcs B delivery bundle.


https://opensource.devexperts.com/display/DRD/Data+race+reporting

<DRDConfi g xm ns: xsi ="http://wmv. w3. or g/ 2001/ XM_Schema- i nst ance"
xsi : noNanmespaceSchemaLocat i on="confi g- schene. xsd" >
<I--NB: the less instrunentation scope is, the less is overhead, that DRD i nposes on target application-->
<l nstrunent ati onScope>
<!--Detect sync operations everywhere-->
<Syncl nterception defaul tPolicy="include">
<!--<Rul e type="include" path="conl devexperts/"/>-->
</ Syncl ntercepti on>
<!--Detect data operations only in "com devexperts" package by defaul t-->
<RaceDet ecti on defaul t Poli cy="excl ude">
<Rul e type="incl ude" path="conm devexperts/"/>
</ RaceDet ecti on>

<!--Races woul dn't be detected on fields, listed in SkipCQurFields tag
-=>

<Ski pQur Fi el ds/ >

<!--Races woul dn't be detected on foreign calls, listed in SkipForeignCalls tag
Foreign call is method call of object not fromrace detection scope
.-
<Ski pFor ei gnCal | s>
<I--well, we believe, that any call to Systemis thread safe, so do not detect races on it,

because we have a lot of SystemcurrentTimeMIlis() calls fromdifferent threads and do not want to
see themin DRD output file-->
<Target clazz="javallang/Systen! name="*" type="nethod"/>
</ Ski pFor ei gnCal | s>
</ I nstrunent ati onScope>

<I--Contracts deternmine, if foreign call should be treated as read or as wite operation-->
<Contract s>
<I--Contracts are anal yzed top down until sone matches. |If no one matches, foreign call would be
treated as wite-->
<l--1f wite="*", treat all methods, not listed in "read", as wites. Sane for read="*"-->
<!--Methods "keySet","val ues" and "entrySet" of java.util.Map are reads-->
<Contract clazz="java.util.Mp" read="keySet, val ues,entrySet"/>
<!--Methods java.util.List.listlterator() is read too -->

<Contract clazz="java.util.List" read="listlterator"/>
<I--1f method nane is "hashCode", "toString" or "equals", or nmethod name starts with "get", "is",
"contains", "iter" or "has", than this nethod is read-->

<Contract clazz="*" read="get*,toString, hashCode, equal s, i s*, contains*,iter*, has*"/>
<!--All other foreign calls are wites-->
</ Contract s>

<!'--When DRD should print additional info on accessing field of instrunented class or foreign call?
traceDat aCperations = trace clocks for each read/wite operation on this field/call.
traceSyncOperations = trace all sync operations in this class

These two options would help to detect bugs in DRD itself

st oreThreadAccesses = store last thread accesses to specified field/call. If field is racy,
enabling this option would make it possible to see stack traces of both threads, when race occurs
(by default only one stack trace is displayed - stack trace of current thread. For second thread only
brief location is available)
print ThreadAccess = print all thread accesses to specified field/call

By default all these options are true
--2>
<TraceTr acki ng>
<l--We've found race in our app on MyBusi nessLogi cC ass.nyField field and want to get both stack traces.
We enabl e storing Thread Accesses for this field and restart app
We may optionally specify caller classes: classes, whose nethod' s accesses to nyField we want
to track
-->
<Target clazz="conl ny/ M/Busi nessLogi cCl ass" type="nyFi el d"
nanme="acti vel ssue" caller="com ny/cl ass/that/uses/ MyBusi nessLogi cCl ass" storeThreadAccesses="
true"/>
</ TraceTr acki ng>
</ DRDConf i g>



dain coCcToUT U3 Tpex YacTen:

® InstrumentationScope - oTBevaeT 3a To, rae (B Kakux knaccax, nonsix, metogax) DRD 6ygeT otcnexuvsaTb onepaumn CUHXPOHU3ALMU 1
obpalleHns K pasgensiemMbiM NepeHHbIM.

® Contracts - oTBeuaeT 3a T0, kak 6yayT TpaKTOBaTLCA BbI30BLI METO[0B Tex O6BLEKTOB, KOTOpbIe He nonanu B instrumentation scope, - kak read
UIKN Kak write.

® TraceTracking - no kakum knaccam/nonsam/metofgam nevartatb gon.mHdopmauuio B arn (drd.log)

Instrumentation scope

DRD agent mogndumumpyeT knaccbl NpunoXeHusi ¢ nomopto Java Instrumentation API - nepen Tem, kak knacc 6yaeT 3arpyxeH, oH B BUAE MaccuBa
6aiiToB nepenaetca DRD agent-y, a TOT, ecnu HeobxoaMMo, BCTaBnseT BbI30BbI BHYyTpeHHero anroputma DRD, oTBeyatoLLero 3a nouck roHok. Atot
npoLecc Ha3bIBAeTC MHCTPYMEHTUpOBaHeM banT-koaa.

VHTepecHble C TOYKWN 3peHNsi MoUCKa rOHOK ornepaLm MOXHO pa3aenuTb Ha ABe rpynnbi:

® onepauum CUHXPOHU3aLMK, OCyLLieCTBNSOLWMeE nepeaady oTHowweHus happens-before (cm. JLS chapter 17) - Havyano u koHey synchronized-
6nokoB, YTeHne/3anuce volatile-nepemenHsbix, thread start/join, obpalieHns k cpeacTsam naketa java.util.concurrent n 7.4.
® o0palleHusi K JaHHbIM, JOCTYMHbIM HECKONbKMM MOTOKaM - COGCTBEHHO, POBHO B 3TUX MECTax Y MOryT BO3HUKHYTb FOHKM.

Yto6bl DRD He oTcnexusan onepaumy CMHXpOHU3aLIMM BO BCEX Knaccax / He UcKan roHku Bo BCex Kraccax (Hanpumep, NorvyHo He UCKaTb FOHKM B java.
*), MOXHO OrpaHNyNTL ero 06nacTb UHCTPYMEHTUPOBAHMS.

<Syncl nterception defaul tPolicy="include"/>
<RaceDet ecti on defaul t Policy="excl ude">

<Rul e type="include" path="conm devexperts/"/>
</ RaceDet ecti on>

Ter "Synclinterception” oTBeyaeT 3a obnacTtb, B KOTOpOW ByayT OTCnexmBaTbCA CUHXPOHM3aLMOHHbIE onepaumu, Ter "RaceDetection” - o6paLleHns k
pasfaensieMbIM NepeMeHHbIM, TO eCTb, HENOCPEACTBEHHO 3a MOUCK FOHOK.

1 MockonbKy nckaTb roHKM B Krnacce X, U Npy 3TOM He OTCNeXuBaTb B HEM onepaummn CUHXpoHMU3aummn, 6eccmbicrieHHo, DRD nepecekaet
obnactn RaceDetection ¢ Syncinterception, 4Tobbl nepeas 6bina NOAHOXECTBOM BTOPOW.

[ns kaxgoro 3arpyxaemoro knacca C DRD BbinonHsieT crnegytollee:

1. MpoxoauT no cnucky npasun 13 Synclnterception cBepxy BHW3 40 NepBoro npasuna, Ans kotoporo BepHo C.getName().startsWith(rule.path).
Ecnu type="include", To DRD 6yaeT oTcnexvBaTtb B kKnacce onepauum CMHXpoHu3auum, ecnm "exclude”, To HeT.
Ecnu Takoe npaBuno He o6HapyxeHo, To ucnonbayetcs defaultPolicy(atpubyT Tera Syncinterception).

2. Ecnu B npeablgyLuem nyHkTe nonyymnock "include”, To poBHO Takum xe obpa3om aHanuanpyetcs Ter RaceDetection 4Tobbl onpeaenuTb, HYXHO
1N UckaTb FOHKM B 3arpykaemMom knacce.

Knaccebl, B koTopbix DRD uwyet roHku, Mbl HasblBaeM "rMponHCTPYMeHTUpoBaHHbIMU". COOTBETCTBEHHO, MHCTAHChI 3TUX KNACCOB - IPOUHCTPYMEHTUPOBaHH
ble 0OBLEKTHI.

Ecnu knacc NnpoMHCTPYMEHTUPOBAH, TO OH BHYTPUY cebsi COAEPXKUT BCTaBKU Koaa, MpoBepsitoLLme obpalleHus K MonsM 3Toro knacca (kak static, Tak n
instance) Ha npegmeT BOBNEYEHHOCTH B rOHKWU. Takum o6pa3om, ecrnm Mbl BUAMM BbI30B METOAA NPOMHCTPYMEHTUPOBAHHOTO Kracca, HaM HUYEro He
HYXXHO AienaTtb - Kknacc BHyTpu cebs pasbepetca cam. OfHako, Mbl MOXEM BCTPETUTL BbI3OB HEMPOMHCTPYMEHTUPOBAHHOrO Knacca. Hanpumep, ecnu mbl
MLLEeM FOHKW Tonbko B nakeTe "/com/devexperts/”, To Bbi3oB java.util.List.get() OyaeT Takum npumepoM. Takue Bbi30Bbl Mbl Aarnee HasbiBaem "foreign calls”,
a HEMPOWHCTPYMEHTUPOBaHHbIE 0OEKTLI, BCTPEYEHHbIE B MPOMHCTPYMEHTMPOBAHHOM Kofe - "foreign objects”.

B oTnuune oT nponHCTPYMEHTUPOBaHHbIX 06bEKTOB, foreign-o6bekTbl He copepKaT YacoB BHYTpU cebs Ansa CBOWX Nonen, N03aTOMy Mbl acCoLmmnpyem
oTaenbHble Yackl ¢ kaxabim foreign-ob6bekTom m kaxapin foreign-call TpakTyem kak read unum write onepauuio.

Contracts

Ter "Contracts" npegHasHayeH Ans Toro, 4Tobbl onmcaTk KOHTPakThI foreign knaccos (Hanpumep, java.util.Map.put() - aTo write, a get() - ato read).


http://docs.oracle.com/javase/specs/jls/se7/html/jls-17.html#jls-17.4.4

<Contract s>
<l--Contracts are analyzed top down until sone matches. |If no one matches, foreign call would be
treated as wite-->

<l--If wite="*", treat all nethods, not listed in "read", as wites. Sane for read="*"-->
<!--Methods "keySet","val ues" and "entrySet" of java.util.Map are reads-->

<Contract clazz="java.util.Mp" read="keySet, val ues, entrySet"/>
<!--Methods java.util.List.listlterator() is read too -->

<Contract clazz="java.util.List" read="listlterator"/>
<I--1f nmethod nane is "hashCode", "toString" or "equals", or nmethod name starts with "get", "is",
"contains", "iter" or "has", than this nethod is read-->

<Contract clazz="*" read="get*,toString, hashCode, equal s, i s*, contains*,iter*, has*"/>
<!--All other foreign calls are wites-->
</ Contract s>

KoHTpakTbl BHyTpY 3TOr0O Tera aHanu3upyTcsl CBepXy BHU3 [0 NepBOro coBnaaeHus: ans kaxagoro foreign call X.f() DRD naget no cnncky KOHTPakToB
CBepXy BHW3, MOKa He HandeT Takon KOHTPAKT €, YTO UMS Knacca HadnmHaeTcs ¢ contract.clazz n nmbo Ha3BaHWe BbI3bIBAEMOro MeTofa ykasaHo B contract.
read/contract.write, nn6o contract.read/contract.write="*".

Ecnu Taknx KOHTPaKTOB He HanaeHo, To foreign call TpakTyeTcs Kak write.

1 BaxHo:
Y knacca MoxeT ObITb CyLLEECTBEHHO Boree CNoXHbI KOHTPAKT, YeM NPOCTOe "TpakToBaTh TakMe-To MeToAbl, kak read, a ocTanbHble, Kak write".
Hanpumep, HekoTopble MeToAbl MOryT BbITb HE NPOCTO NOTOKOGE30NacHbLIMK, a eLle 1 Npu BbI30BE UX B NpaBUbHOM Nopsiake obecneymBaTb
CcuXHpoHM3aumio notokos (happens-before) - Hanpumep, ConcurrentHashMap.get() cHxpoHu3nMpoBaH ¢ npeapiayLleM Bbi3oBoM set() no Tomy
xe kntovy. [ins aToro mMbl paspaboTtany KOHUIypaTop CUHXPOHMU3ALIMOHHbBIX KOHTPAKTOB, KOTOpble onuckiBatoTcs B chaine hb-config.xml.

hb-config.xml

B atom dhaiine nepeuncneHbl BCe CUHXPOHWU3ALMOHHbIE KOHTPaKTbl. B YacTHOCTH, onncaHbl KOHTpakTbl knaccoe Unsafe n AbstractQueuedSynchronizer,
4YTO MO3BOMSIET aBTOMATUYECKW MOAAEPXMBAThL BCE CMOXHbIE MeXaHN3Mbl CUHXPOHM3aLmMK nakeTa java.util.concurrent.

Bce geckpmnTopbl METOLOB ONUCBIBAKOTCS cornacHo crneundukaumm JVM.
Hanpumep, "(Ljava/lang/Object;JLjava/util/List;)Z" onucbiBaeT geckpuntop MeToaa ¢ Tpems BXoAHbIMM napameTpamu (Object, long, List), Bo3BpaLuatowiero
3HayeHue Tuna boolean.

Ha paHHbIi MOMEHT BblgensatTcs 2 Tuna KOHTPAaKTOB:

KoHTpaKT napbl METof0B

Takue KOHTpaKTbl cogepxaTcsi BHyTpu Tera "Syncs".

1. JT0T M cnepyowWwwmin Xml-hparMeHTb! - NPUMEepbl YacTen KoH(UrypauvoHHoro daina. AktyanbHbin dain hb-config.xml HaxoauTces B delivery

bundle.
<Sync>
<Li nks>
<Li nk send="owner" receive="owner"/>
<Li nk send="parani send-nunber="0" receive="param' receive-nunber="0"/>
</ Li nks>
<Send>
<Met hodCal | owner="java.util.concurrent. Concurrent Map" nane="put"
descri ptor="(Ljaval/l ang/ Ovj ect ; Lj ava/ |l ang/ Obj ect ;) Lj ava/l ang/ Obj ect; "/ >
</ Send>
<Recei ve>
<Met hodCal | owner="java. util.concurrent.ConcurrentMap" nane="get"
descri ptor="(Ljaval/l ang/ Ooj ect ;) Ljaval/l ang/ Obj ect;"/>
</ Recei ve>
</ Sync>

B oaHHOM KOHTpakTe yka3aHo, YTo BbI30B MeToda put obbekTa Tvna ConcurrentMap happens-before BbidoBa get Toro e ob6bekTa (link owner-owner) no
ToMYy e kntody (link paramO-param0).


http://docs.oracle.com/javase/specs/jvms/se7/html/jvms-4.html#jvms-4.3.3

KoHTpaKT Knacca, ABnsioLwmuerocsi N(pMUMMTUBOM CUHXPOHU3aLUN

Takue KOHTpaKTbl cogepxaTcsi BHyTpu Tera "Multiple-Syncs".

<Mul ti pl e- Sync owner="j ava. util.concurrent.|ocks. Abstract QieuedSynchroni zer">

<Mul ti pl e- Li nks>

<Mul ti pl e-Li nk type="owner"/>

</ Mul ti pl e-Li nks>

<Cal | type="receive" nanme="tryAcquire" descriptor="(1)Z" shoul dReturnTrue="true"/>

<Cal | type="send" nane="tryRel ease" descriptor="(1)Z"/>

<Cal |l type="receive" nanme="tryAcqui reShared" descriptor="(1)Z" shoul dReturnTrue="true"/>

<Cal | type="send" nane="tryRel easeShared" descriptor="(1)Z"/>

<Cal | type="receive" name="acquire" descriptor="(1)V'/>

<Cal | type="receive" nanme="acquirelnterruptibly" descriptor="(1)V'/>

<Cal | type="receive" name="tryAcquireNanos" descriptor="(1J)Z" shoul dReturnTrue="true"/>

<Cal | type="send" nane="rel ease" descriptor="(1)2z"/>

<Cal|l type="receive" nane="acquireShared" descriptor="(1)V'/>

<Cal | type="receive" name="acquireSharedlnterruptibly" descriptor="(1)V'/>

<Cal | type="receive" nanme="tryAcqui reSharedNanos" descriptor="(1J)Z" shoul dReturnTrue="true"/>

<Cal | type="send" nane="rel easeShared" descriptor="(1)z"/>

<Cal | type="send" nane="setState" descriptor="(1)V'/>

<Cal | type="receive" nane="get State" descriptor="()I"/>

<Cal | type="full" name="conpareAndSet State" descriptor="(11)Z" shoul dReturnTrue="true"/>
</ Ml tiple-Sync>

3pechk Be3ge naet peyb 06 ogHOM 1 ToM e obbekTe Tuna AbstractQueuedSynchronizer (link Tuna owner). YkasaHo, Hanpumep, 4To MeTop release
SIBNAIETCA NeBOW YacTblo OTHOLWeHMs happens-before (nmeeT cemaHTuky monitorexit), a, ckaxem, "compareAndSetState” - nonHbIM oTHOLWEHWeM happens-
before (umeeT cemaHTuKy volatile read 1 write 0oQHOBPEMEHHO), HO TOJILKO ecri BepHyi true.

MoneaHble cCbiKK

JVM method descriptors : http:/docs.oracle.com/javase/specs/jvms/se7/html/jvms-4.html#vms-4.3.3

JLS chapter about threads: http://docs.oracle.com/javase/specs/jls/se7/html/jls-17 .html

happens-before relation: http://docs.oracle.com/javase/specs/jls/se7/html/jls-17.html#jls-17.4.5

java.util.concurrent.atomic documentation: http://docs.oracle.com/javase/6/docs/api/java/util/concurrent/atomic/package-summary.html
java.util.concurrent documentation: http://docs.oracle.com/javase/6/docs/api/java/util/concurrent/package-summary.html
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http://docs.oracle.com/javase/6/docs/api/java/util/concurrent/package-summary.html
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