Grouper Subject API caching improvements in 2.4
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Quick start

This is fixed in Grouper 2.4.0 patches api#15,16,17
You should do two things to get started:

1. configure a directory for the files that the cache stores to in subject.properties
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## Subj ect caching
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# if we are serializing to a file, enter a directory, else it is not used
# {val ueType: "string"}
subj ect . cache. serializer.directory = /sonme/dir/for/cache

2. make sure all your subject identifiers are configured in your source. Check with this GSH command

groovy: 000> Sour ceManager. get | nstance(). get Source("j dbc"). get Subj ectldentifierAttributesAl();
===> [0: 1 ogi ni d]

If a subject identifier is not listed here (note, you dont need the subjectld listed), then add to the
subj ect. properties

# subject identifier to store in grouper's nmenber table. this is used to increase speed of |oader and
perhaps for provisioning

# you can have up to max 1 subject identifier

subj ect Api . source. j dbc. param subj ectl dentifierAttributeO.value = LOA NI D

# subject identifier to store in grouper's nenber table. this is used to increase speed of |oader and
per haps for provisioning

# you can have up to max 1 subject identifier

subj ect Api . source. jdbc. param subj ectldentifierAttributel.value = eppn

Design

Grouper will keep a list of subjects in memory for certain sources (e.g. not groups since there is security involved and it is more dynamic). The list size will
be configurable. This will cache lookups by id or identifer, not freeform searches.

Each object in memory will have a structure:

. The subject

ID

. Identifiers

. Last retrieved

. Last accessed

. Number of times accessed since last retrieved

ocouhwNR

Periodically this set will be serialized and stored to disk (e.g. every 30 minutes). Grouper would need this configured with a place to store. Multiple
grouper JVMs could share the same folder if the subject sources are configured identically, though you probably dont want to do this. Each read and write
files with unique names, and each type of grouper JVM (UI/WS/Daemon), will have different subjects in their cache... On startup it will read this file. Note,
it will store another file before deleting the current file in case the JVM abruptly stops during processing.

A background thread will refresh old often-used subjects in the cache that are too old (configurable).
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There should be a documented way to bypass the cache (e.g. when the cache is looking up subjects).

This will not cache when a subject is not found.

In this example "penn” is the sourceld, 10021363
is the subjectid, mchyzer and
mchyzer@upenn.edu are the subjectidentifiers
List of keys

"penn”fid ' 10021368"

Key cache: keeps
track of items
in subject cache

"penn”lidentifier’mchyzer”

‘penn”Midentifier”/mchyzer@upenn edu”™

SubjectSourceCacheltem

nn"/id" 10021 368"

Subject: name, id, description, attributes

Subject cache: lookup "penn"ridentifier’”mehyzer
a subject by id or Last accessed: date

identifier "penn”Midentifier”'mchyzer@upenn edu”

Last retrieved from source: date

Total number of times accessed: int

Number of times accessed since retrieve: int

Number of times retrieved from source: int

The subject source
cache items are what
are stored fo disk SubjectSourceCacheltem 0
periodically and read
on startup (ina SubjectSourceCacheltem 1
thread). The two
caches above are o ceCachelte
generated based on SubjectSourceCacheltem 2
this list

This is how the cache fits in with existing cache

Custom cache
Cache key is sourceld
subjectld

Not secure” cache, not used
for groups, dogsnt matter
calling subject.

Doesn't cache fitering and
decorating

SubjectFinder }—bl CachingResolver |—>| Other resalvers |—>| Grouper Subject Cache |—>| JDBC or JNDI

Uses encache
Cache key is sourceld
subjectid, and
GrouperSessionSubject
"Secure” cache, used for

groups
Caches filtering and decorating

This is how resolving and deleting of the cache works

This example is based on default settings

Check the cache every 120 seconds in a background thread
and do these jobs it applicable

Read the cache file Cache item 0 If unresolved subjects 'Egz’:"j” ‘aﬂ;‘";e'f
and the are 50% of 3min b
¢ o o ftem 1 Every 1day Every 1 day e then look for items
e subecke e Cacne fem take the items and make a WARN log o that havent besn
startup in a separate oS rebuild the caches itsm about stats of and they have been accessed much (less
thread. Dont read file e rem So we dont have cache Used Onee since has ihan 3 tmes) since
ifit s oider than the Cache fem 3 o use, then resalve oo, emove
cache timeout - them again em from cache
Cache flem 4 If resolved sublects T
Level 1: If cache is .
oy are 50% of 1 hour 2 Level 3:If cache is
Every 30min 90% ful, then look for Goet ful 2t avel 2.

take the items and since last ;Ensnal‘,;‘if“ tems that havent

store to file and
have besn Lsed ance been accessed (less

Max size ete oldel 1)
delete older files cince has use, then than 1) since last

resolve them again

then look for items
that havent been
accessed much (less
resolve, remove them than 6 fimes) since
from cache last resoive, remove
them from cache

Configuration
in subject.properties
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## Subj ect caching




# There are various caches for subjects.

# This cache will alleviate calls to databases and | daps
# {val ueType: "string"}

subj ect . cache. enabl e = true

# inplementation of a serializer for the cache
# {val ueType: "class", nustExtendd ass: "edu.internet?2. niddl eware. grouper.subj.cache. Subj ect SourceSeri alizer"}
subj ect. cache. serializer = edu.internet2.nm ddl eware. grouper. subj.cache. Subj ect SourceSeri alizerFile

#if we are serializing to a file, enter a directory, else it is not used
# {val ueType: "string"}
subj ect. cache. serializer.directory =

# max subjects in cache
# {val ueType: "integer"}
subj ect . cache. maxEl enent sl nMenory = 200000

# if the cache should auto refresh in background
# {val ueType: "bool ean"}
subj ect . cache. aut oRefresh = true

# Sets the tine to live cycle for an elenent before it expires or gets refreshed. Default 1 hour
# {val ueType: "integer", required: true}
subj ect . cache. ti neToLi veSeconds = 3600

# Resol ve subjects again if necessary, after this percent of tine to live
# {val ueType: "integer", required: true}
subj ect . cache. ti neTolLi vePer cent ageToResol veSubj ect sl f Necessary = 90

# Sets the tine to live cycle for an el enent which is not found before it expires or gets refreshed. Default 3
m nute

# {val ueType: "integer", required: true}

subj ect . cache. ti neToLi veNot FoundSeconds = 180

# Resol ve subjects again if necessary, after this percent of tine to live for not found subjects

# note if the time to live for not found subjects is low, this has to be low too so there is tinme to resolve..
# {val ueType: "integer", required: true}

subj ect . cache. ti neToLi veNot FoundPer cent ageToResol veSubj ect sl f Necessary = 50

# if the subject has been used at least this many tines in the last cycle then auto refresh the subject

# or else just renmove the subject. in other words if the subject is used once (default) in the tine to live
(default is 1 hour)

# then dont renove fromcache. This will nmake room for new subjects in cache

# set to O to refresh al

# {val ueType: "integer", required: true}

subj ect . cache. mi nUsel nCycl eToAut oRefresh = 1

# if the subject has been used at least this many tines in the last cycle then dont del ete unl ess needed.

# If the cache is 90% full, and all subjects that havent been used once have been deleted, then in the second
# level delete all subjects that were used less than 3 tinmes, to nake room for new subjects in cache
# {val ueType: "integer", required: true}

subj ect . cache. mi nUseLevel 2ToNot Del ete = 3

# if the subject has been used at least this many tines in the last cycle then dont del ete unl ess needed.

# if the cache is 90%full, and the level 1 pass and |evel 2 pass have been conpl eted, and the cache is still
# 90% full, then delete subjects that were used less than 6 tines, to nake room for new subjects
# {val ueType: "integer", required: true}

subj ect. cache. mi nUseLevel 3ToNot Del ete = 6

# will log stats of the cache to WARN from edu. i nternet 2. m ddl ewar e. gr ouper . subj . cache. Subj ect Sour ceCache
# -1 to not log. Mght want to wite daily: 86400

# {val ueType: "integer"}

subj ect . cache. | ogSt at sSeconds = 86400

# excl ude these sourcelds from cache, conma separated
# {val ueType: "string", nultiple: true}

subj ect . cache. excl udeSour cel ds = $$subj ect Api . source. g_gsa. i d$$

# this hel ps configure the subject source correctly. if a subject is found by identifier, and that attribute is



# not mapped in the subject source, log at warn level so the adnmi n can change the subject source so grouper
knows the attribute is an identifier.

# {val ueType: "bool ean"}

subj ect. cache. | ogWarnl f I denti f er Not Confi gured = true

# sleep this many seconds in between |ooking for items to delete (if cache is full). wont run nore than once
per mnute

# {val ueType: "integer", required: true}

subj ect . cache. wai t SecondsBet weenSweepf or Del etes = 60

# dont sweep cache unless the cache is this percent full. note this operation is quick but dont overdo it
# sweeping will delete itens in cache which are expired and not used often, or if that doesnt help, then if
they are expired

# {val ueType: "integer"}

subj ect . cache. dont SweepCacheFor Del et esUnl essCachel sThi sPercent Full = 90

# store a copy to external storage after this many seconds
# {val ueType: "integer"}
subj ect . cache. st or eToSt or ageAf t er Thi sManySeconds = 1800

# rebuild cache to nake consistent after this many seconds. this does not resolve all subjects, just internal
# {val ueType: "integer"}
subj ect . cache. rebui | dCacheAft er Thi sManySeconds = 86400

# clone subjects out of cache in case they are edited
# {val ueType: "bool ean"}
subj ect . cache. cl oneSubj ect sOnReturn = true

# sleep this many seconds in between thread runs (which checks for delete, resolved, file store, etc)
# {val ueType: "integer"}
subj ect . cache. sl eepSecondsl| nBet weenThr eadRuns = 120

Logging

To see stats, make sure grouper logs to WARN, and by default you will get daily stats for each JVM

2019-01- 14 22:55:57,157: [main] WARN Subj ect SourceCache. | ogStats(627) - - date: 2019_01_14, subjectslnCache:
1, cacheKeysldsldentifiers: 1, cacheHi tslndividual: 0, mcrosPerCacheHit: 0, cacheM sseslndividual: 1,

m cr osPer CacheM ssl ndi vi dual : 1601, cacheM ssesForList: 0, m crosPerCacheM ssForList: 0, cacheM ssesResol ved:
0, cacheM ssesUnresol ved: 1, cacheRenpves: 0, cacheHitsSinceLastRetrieve: 0, cacheHitsTotal Ofltensl nCache: 1,
cacheSi zeSubj ect sResol ved: 0, cacheSi zeSubj ect sUnresol ved: 1, nunber O Subj ect sRef reshedl nBackground: O,
refreshQueri esl nBackground: 0, m crosPerBackgroundRefreshQuery: 0, cacheRefreshesTotal OfltenslnCache: 1,
itenmsW t hNoAccessSi nceLast Refresh: 1, itensWthlAccessSi nceLast Refresh: 0, itensWth3AccessSi nceLast Refresh: 0,
itenmsWthl0AccessSi nceLast Refresh: 0, itensWth20AccessSi nceLastRefresh: 0, itenmsWthlRefresh: 1,
itemsWth3Refresh: 0, itemsWthlORefresh: 0, itenmsWth20Refresh: 0, itensWth50Refresh: O,
itenmsWthlAccessTotal: 1, itenmsWth3AccessTotal: 0, itensWthlOAccessTotal: 0, itenmsWth20AccessTotal: O,
itemsWt h50AccessTotal : 0

Set this in log4j.properties to see detailed logs

| 0og4j . | ogger. edu. i nt ernet 2. nm ddl ewar e. gr ouper . subj . cache = DEBUG

Background

For a long time Grouper has been distributed with some default ehcache settings which have appeared to be ok. Some have had to run Grouper on a
laptop to demonstrate its capabilities with the dockerized version of Grouper. Using an OracleDB as the subject source and everything else running local it
was found to be slow and after a bit of poking around it would appear changes to the subject caching can have a significant impact on the overall grouper
performance - especially where integrations (changelog consumers) are involved. It may well be changes to the caching for the grouper DB might have
equally dramatic impact, but for now, some capabilities for better managing the subject data would be appreciated.



Finding all the objects for ehcache to better manage subject caching is not something the average grouper admin can determine. Either grouper clearly
defines which objects are subject source related (doing so is still probably a useful effort independent of solution) or some generalized config for subject
caching should be provided. It has also be discussed about the need for some disk caching of subject data to survive server (or even GSH) restarts. If
disk caching is employed, then some mechanism to “clear the cache" would also be needed for troubleshooting issues. As part of being to calculate in-
memory caching needs, the maximum size of a subject to cache would need to be exposed. This value could be presented at server (or GSH) startup.

Given the above discussion the following items need exploration:

1. defining which objects are subject source related
a. co-locating these objects in the cache config properties file
b. note: queries to the grouper_members table too
c. do we only want to cache certain subject source (i.e. maybe not cache the groups subject source as strongly?)
i. Chris - take a look at the config below. Does any of that impact groups subject source? If so, then it may come into scope for
this effort.
2. provide max size of a subject entry to cache to enable better estimates of memory requirements.
3. provide options for disk caching of objects to survive restarts.
a. ability to enable/disable disk caching on a running system
b. ability to clear the disk cache of a running system
c. we do have overflow to disk, and that defaults to the tmp dir, and after a restart it will make new files. maybe we should rethink that
approach or add a param that says "we have a unique directory for this jvym, so dont create new cache files on restart"
i. we might want to discuss further with Hubing and Caskey from the Container perspective... should these cache files be inside
or outside the container? On restart, should cache files of a certain age be used or discarded?
4. the default cache config for grouper subjects should be for 200K subjects and 1 hour caching
a. disk caching - if determined to be desirable - should default to on.
5. should there be a way to download the entire subject source periodically? (e.g. for SQL sources)
6. should there be a way to trigger changes to the cache with a real time notification like the real time loader?
7. can we determine the avg size in memory of one subject? and the size of the entire cache and number of items in the cache?

As part of the experiment to improve subject caching, the following are the entries used for the grouper.cache.properties file. Note, you shouldnt change
these settings, the above work takes the place of these...

grouper.cache.properties

cache. nane. Regi st rySubj ect . ti neTol dl eSeconds = 2700

cache. nane. Regi strySubj ect.ti neToLi veSeconds = 2700

cache. nane. Regi st rySubj ect Attri bute.tinmeTol dl eSeconds = 2700

cache. nane. Regi strySubj ect Attri bute.timeToLi veSeconds = 2700

cache. nane. attr_finder_Attribut eDef NameFi nder _fi ndByNaneCache. ti meTol dl eSeconds = 2700

cache. nane. attr_finder_Attri but eDef NameFi nder _fi ndByNaneCache. ti neToLi veSeconds 2700

cache. nane. beans_HooksCont ext _subj ect | nG oupCache. ti meTol dl eSeconds = 2700

cache. nane. beans_HooksCont ext _subj ect | nG oupCache. ti meToLi veSeconds = 2700

cache. nane. entity_EntitySubject_EntityAttributel dCache.timeTol dl eSeconds = 2700

cache. nane. entity_EntitySubject_EntityAttributel dCache.tineToLi veSeconds = 2700

cache. nane. ext er nal Subj ect s_Ext er nal Subj ect . ti meTol dl eSeconds = 2700

cache. nane. ext er nal Subj ect s_Ext er nal Subj ect . ti meToLi veSeconds = 2700

cache. nane. ext er nal Subj ect s_Ext er nal Subj ect Attri bute.ti neTol dl eSeconds = 2700

cache. nane. ext er nal Subj ect s_Ext ernal Subj ect Attribute.tineToLi veSeconds = 2700

cache. nane. ext er nal Subj ect s_Ext er nal Subj ect Confi g_aut oaddConfi gCache. ti meTol dl eSeconds 2700

cache. nane. ext er nal Subj ect s_Ext er nal Subj ect Confi g_aut oaddConfi gCache. ti meToLi veSeconds = 2700

cache. nane. ext er nal Subj ect s_Ext er nal Subj ect Confi g_confi gCache. ti meTol dl eSeconds = 2700

cache. nane. ext er nal Subj ect s_Ext er nal Subj ect Confi g_confi gCache. ti meToLi veSeconds = 2700

cache. nane. i nt er nal _dao_hi b3_Hi b3Attri but eAssi gnActi onDAO_Fi ndByAttri buteDefld.ti meTol dl eSeconds = 2700
cache. nane. i nt er nal _dao_hi b3_Hi b3Attri but eAssi gnActi onDAO_Fi ndByAttri buteDefld.ti meToLi veSeconds = 2700
cache. nane. i nt ernal _dao_hi b3_Hi b3Attri but eAssi gnActi onDAO_Fi ndByUui dOr Nane. ti meTol dl eSeconds = 2700
cache. nane. i nt ernal _dao_hi b3_Hi b3Attri but eAssi gnActi onDAO_Fi ndByUui dOr Nane. ti neTolLi veSeconds = 2700
cache. nane. i nt er nal _dao_hi b3_Hi b3Attri but eAssi gnDAO_Fi ndByl d. ti neTol dl eSeconds = 2700

cache. nane. i nt ernal _dao_hi b3_Hi b3Attri but eAssi gnDAO_Fi ndByl d. ti neToLi veSeconds = 2700

cache. nane. i nt ernal _dao_hi b3_Hi b3Attri but eAssi gnDAO_Fi ndByUui dOr Key. t i meTol dl eSeconds = 2700

cache. nane. i nt er nal _dao_hi b3_H b3Attri but eAssi gnDAO_Fi ndByUui dOr Key. ti meTolLi veSeconds = 2700

cache. nane. i nt ernal _dao_hi b3_Hi b3Attri but eAssi gnVal ueDAO_Fi ndByAttri but eAssi gnld.ti neTol dl eSeconds = 2700
cache. nane. i nt ernal _dao_hi b3_Hi b3Attri but eAssi gnVal ueDAO_Fi ndByAttri but eAssi gnld.ti meToLi veSeconds = 2700
cache. nane. i nt ernal _dao_hi b3_Hi b3Attri but eDef DAO_Fi ndByAt tri but eDef Nanel dSecure. ti neTol dl eSeconds = 2700
cache. nane. i nt ernal _dao_hi b3_Hi b3Attri but eDef DAO_Fi ndByAt tri but eDef Nanel dSecure. ti meToLi veSeconds = 2700
cache. nane. i nt er nal _dao_hi b3_Hi b3Attri but eDef DAO_Fi ndByl d. ti meTol dl eSeconds = 2700

cache. nane. i nt ernal _dao_hi b3_Hi b3Attri but eDef DAO Fi ndByl d.ti neToLi veSeconds = 2700

cache. nane. i nt ernal _dao_hi b3_Hi b3Attri but eDef DAO_Fi ndByNan®e. ti neTol dl eSeconds = 2700

cache. nane. i nt ernal _dao_hi b3_Hi b3Attri but eDef DAO_Fi ndByNane. ti meToLi veSeconds = 2700

cache. nane. i nt ernal _dao_hi b3_Hi b3Attri but eDef DAO_Fi ndByUui dsSecure. ti meTol dl eSeconds = 2700

cache. nane. i nt er nal _dao_hi b3_Hi b3Attri but eDef DAO_Fi ndByUui dsSecure. ti meToLi veSeconds = 2700

cache. nane. i nt ernal _dao_hi b3_Hi b3Attri but eDef NaneDAO_Fi ndByNare. ti meTol dl eSeconds = 2700

cache. nane. i nt ernal _dao_hi b3_Hi b3Attri but eDef NaneDAO_Fi ndByNane. ti neTolLi veSeconds = 2700

cache. nane. i nt er nal _dao_hi b3_Hi b3Attri but eDef NameDAO_Fi ndByNanmeCache. ti meTol dl eSeconds = 2700
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nane.
.internal _dao_hi b3_Hi b3Attri but eDef NaneDAO_Fi ndByUui dOr Nane. ti neTol dl eSeconds = 2700
nare.
.internal _dao_hi b3_Hi b3Attri but eDef NaneDAO_Fi ndByUui dsSecure. ti meTol dl eSeconds = 2700
nare.
nare.
nane.
nare.
nane.
nare.
nare.
nane.
nare.
nare.
nane.
nare.
nanme.
nare.
nare.
nane.
nare.
nare.
nane.
nare.
nane.
nare.
nare.
nane.
nare.
nare.
nane.
nare.
nane.
nare.
nare.
nane.
nare.
nare.
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nare.
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nare.
nare.
nane.
nare.
nare.
nane.
nare.
nane.
. subj _Cachi ngResol ver _Fi nd. ti neToLi veSeconds = 2700
nare.
. subj _Cachi ngResol ver _Fi ndAl | . ti meToLi veSeconds = 2700
nare.
nare.
nane.
nare.
nane.
nare.
nare.
nane.

nanme

nanme

nane

nanme

i nternal _dao_hi b3_Hi b3Attri but eDef NameDAO_Fi ndByNaneCache. ti meTolLi veSeconds = 2700
i nternal _dao_hi b3_Hi b3Attri but eDef NameDAO_Fi ndByUui dOr Nane. ti meTolLi veSeconds = 2700

ext er nal Subj ect s_Ext er nal Subj ect Confi g_confi gCache. ti neTol dl eSeconds = 2700

ext er nal Subj ect s_Ext er nal Subj ect Confi g_confi gCache. ti meToLi veSeconds = 2700

nt ernal _dao_hi b3_Hi b3Attri but eAssi gnActi onDAO_Fi ndByAttri but eDef | d. ti neTol dl eSeconds = 2700
nt er nal _dao_hi b3_Hi b3Attri but eAssi gnActi onDAO_Fi ndByAttri buteDefld.timeToLi veSeconds = 2700
nt er nal _dao_hi b3_Hi b3Attri but eAssi gnActi onDAO_Fi ndByUui dOr Nane. ti neTol dl eSeconds = 2700

nt ernal _dao_hi b3_Hi b3Attri but eAssi gnActi onDAO_Fi ndByUui dOr Nane. ti meToLi veSeconds = 2700

nt er nal _dao_hi b3_Hi b3Attri but eAssi gnDAO_Fi ndByl d. ti neTol dl eSeconds = 2700

nt ernal _dao_hi b3_Hi b3Attri but eAssi gnDAO_Fi ndByl d. ti neToLi veSeconds = 2700

nt ernal _dao_hi b3_Hi b3Attri but eAssi gnDAO_Fi ndByUui dOr Key. t i neTol dl eSeconds 2700

nt er nal _dao_hi b3_Hi b3Attri but eAssi gnDAO_Fi ndByUui dOr Key. ti meToLi veSeconds = 2700

nt ernal _dao_hi b3_Hi b3Attri but eAssi gnVal ueDAO _Fi ndByAt t ri but eAssi gnl d. ti neTol dl eSeconds 2700
nt er nal _dao_hi b3_Hi b3Attri but eAssi gnVal ueDAO_Fi ndByAt tri but eAssi gnld. ti meToLi veSeconds = 2700
nt er nal _dao_hi b3_Hi b3Att ri but eDef DAO_Fi ndByAtt ri but eDef Narmel dSecure. ti meTol dl eSeconds = 2700
nt er nal _dao_hi b3_Hi b3Attri but eDef DAO_Fi ndByAt tri but eDef Nanel dSecure. ti neTolLi veSeconds = 2700
nt er nal _dao_hi b3_Hi b3Attri but eDef DAO_Fi ndByl d. ti meTol dl eSeconds = 2700

nt ernal _dao_hi b3_Hi b3Attri but eDef DAO _Fi ndByl d. ti neToLi veSeconds = 2700

nt er nal _dao_hi b3_Hi b3Attri but eDef DAO_Fi ndByNane. ti meTol dl eSeconds = 2700

nt er nal _dao_hi b3_Hi b3Attri but eDef DAO_Fi ndByNane. ti meToLi veSeconds = 2700

nt er nal _dao_hi b3_Hi b3Att ri but eDef DAO_Fi ndByUui dsSecure. ti neTol dl eSeconds = 2700

nt er nal _dao_hi b3_Hi b3Attri but eDef DAO_Fi ndByUui dsSecure. ti neToLi veSeconds = 2700

nt er nal _dao_hi b3_Hi b3Att ri but eDef NameDAO_Fi ndByNane. ti neTol dl eSeconds = 2700

nt ernal _dao_hi b3_Hi b3Attri but eDef NaneDAO_Fi ndByNane. ti neToLi veSeconds = 2700

nt er nal _dao_hi b3_Hi b3Att ri but eDef NameDAO_Fi ndByNanmeCache. ti meTol dl eSeconds = 2700

nt er nal _dao_hi b3_Hi b3Att ri but eDef NaneDAO_Fi ndByNanmeCache. t i neToLi veSeconds = 2700

nt er nal _dao_hi b3_Hi b3Attri but eDef NaneDAO_Fi ndByUui dOr Nane. ti neTol dl eSeconds = 2700

nt er nal _dao_hi b3_Hi b3Attri but eDef NaneDAO_Fi ndByUui dOr Nare. t i neToLi veSeconds = 2700

nt er nal _dao_hi b3_Hi b3Att ri but eDef NaneDAO_Fi ndByUui dsSecure. ti meTol dl eSeconds = 2700

nt er nal _dao_hi b3_Hi b3Att ri but eDef NaneDAO_Fi ndByUui dsSecure. ti meToLi veSeconds = 2700

nt er nal _dao_hi b3_Hi b3Att ri but eDef ScopeDAO_Fi ndByUui dOr Nane. ti meTol dl eSeconds = 2700

nt er nal _dao_hi b3_Hi b3Att ri but eDef ScopeDAO_Fi ndByUui dOr Nane. ti meToLi veSeconds = 2700

nt er nal _dao_hi b3_Hi b3Audi t Ent r yDAO_Fi ndByAct i ngUser . ti neTol dl eSeconds = 2700

nt er nal _dao_hi b3_Hi b3Audi t Ent r yDAO_Fi ndByAct i ngUser. ti neToLi veSeconds = 2700

nt er nal _dao_hi b3_Hi b3Audi t TypeDAO_Fi ndByCat egory. ti neTol dl eSeconds = 2700

nt er nal _dao_hi b3_Hi b3Audi t TypeDAO_Fi ndByCat egory. ti meToLi veSeconds = 2700

nt er nal _dao_hi b3_Hi b3Audi t TypeDAO_Fi ndByUui dOr Nane. ti meTol dl eSeconds = 2700

nt er nal _dao_hi b3_Hi b3Audi t TypeDAO_Fi ndByUui dOr Nan®e. ti meToLi veSeconds = 2700

nt er nal _dao_hi b3_Hi b3ChangeLogEnt r yDAO Fi ndBySequenceNunber . ti meTol dl eSeconds 2700

nt er nal _dao_hi b3_Hi b3ChangeLogEnt r yDAO Fi ndBySequenceNunber . ti meToLi veSeconds = 2700

nt er nal _dao_hi b3_Hi b3Conposi t eDAO_Fi ndByUui dOr Nanre. ti neTol dl eSeconds = 2700

nt er nal _dao_hi b3_Hi b3Conposi t eDAO_Fi ndByUui dOr Nane. ti neToLi veSeconds = 2700

nt er nal _dao_hi b3_Hi b3Fi el dDAO_Fi ndByUui dOr Nane. ti meTol dl eSeconds = 2700

nt er nal _dao_hi b3_Hi b3Fi el dDAO_Fi ndByUui dOr Nane. ti meToLi veSeconds = 2700

nt er nal _dao_hi b3_Hi b3Menber DAO_Fi ndBySubj ect . ti neTol dl eSeconds = 2700

nt er nal _dao_hi b3_Hi b3Menber DAO_Fi ndBySubj ect . ti neToLi veSeconds = 2700

subj _Cachi ngResol ver _Fi nd. ti neTol dl eSeconds = 2700

subj _Cachi ngResol ver _Fi ndAl | . ti meTol dl eSeconds = 2700

subj _Cachi ngResol ver _Fi ndByl dOrldentifier.tineTol dl eSeconds = 2700
subj _Cachi ngResol ver _Fi ndByl dOrldentifier.tinmeToLi veSeconds = 2700
subj _Cachi ngResol ver _Fi ndByl dentifier.tineTol dl eSeconds = 2700
subj _Cachi ngResol ver _Fi ndByl denti fier.tineTolLi veSeconds = 2700
subj _Cachi ngResol ver _Fi ndPage. ti neTol dl eSeconds = 2700

subj _Cachi ngResol ver _Fi ndByl dentifier.tineTolLi veSeconds = 2700
subj _Cachi ngResol ver _Fi ndPage. ti meTol dl eSeconds = 2700

subj _Cachi ngResol ver _Fi ndPage. ti neToLi veSeconds = 2700
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