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Enterprise Geodatabase Tips and TricksEnterprise Geodatabase Tips and Tricks
…our…our databasedatabase isis

tootoo slow…slow…Goals:Goals:

-- Issues common to all ArcSDE technology consumers.Issues common to all ArcSDE technology consumers.
-- Avoid RDBMS specific issues (e.g. OnlyAvoid RDBMS specific issues (e.g. Only PostgreSQLPostgreSQL))

can’tcan’t addadd aa …how…how do edit?... I do edit?... I 

Avoid RDBMS specific issues (e.g. Only Avoid RDBMS specific issues (e.g. Only PostgreSQLPostgreSQL))

……I I can tcan t addadd aa
fieldfield toto aa featurefeature

class…class… …what…what isis “direct“direct
connect”connect” ??connectconnect ?...?...

A d K l dA d K l d
-- Use of RDBMS toolsUse of RDBMS tools

Assumed Knowledge:Assumed Knowledge:

-- Use of Standard ArcMAP, Use of Standard ArcMAP, ArcGISArcGIS Server operationsServer operations



Enterprise Enterprise GeodatabaseGeodatabase Tips and TricksTips and Tricks

•• DesignDesign
––Performance and ScalabilityPerformance and Scalability

•• AccessAccess•• AccessAccess
–– Data Management Dos and Don’tsData Management Dos and Don’ts

•• MaintenanceMaintenance
–– How to avoid common How to avoid common 

maintenance errorsmaintenance errors

•• Q&AQ&A

ProductionProduction
Test/DevelopmentTest/Development PublishingPublishingProductionProduction



Section 1: Section 1: 
Design and ArchitectureDesign and ArchitectureDesign and Architecture Design and Architecture 
TopicsTopics



Design: Performance and ScalabilityDesign: Performance and Scalability
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Design: Watch for BottlenecksDesign: Watch for Bottlenecks
•• ArcGISArcGIS, Web Browser, and , Web Browser, and 

Mobile clientsMobile clients
Using proper techniquesUsing proper techniques––Using proper techniquesUsing proper techniques

•• ArcObjectsArcObjects CustomizationCustomization
––Requires careful designRequires careful designq gq g

•• NetworkNetwork
––Easily becomes the bottleneckEasily becomes the bottleneck

•• ArcGISArcGIS ServerServer
––Minor tuning requiredMinor tuning required

•• Geodatabase and ArcSDEGeodatabase and ArcSDE•• Geodatabase and ArcSDEGeodatabase and ArcSDE
––Minor tuning required if anyMinor tuning required if any
––Design an efficient data modelDesign an efficient data modelgg

•• DBMSDBMS
––Must be tuned for workflowMust be tuned for workflow
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•• Server and Storage HardwareServer and Storage Hardware
––Server O/S must be adequately configuredServer O/S must be adequately configured



Design: Geodatabase Connection ArchitecturesDesign: Geodatabase Connection Architectures
•• Application Server Connection (AS)Application Server Connection (AS)

–– Server memory and / or CPU contention are not issuesServer memory and / or CPU contention are not issues
LightLight weight Clientsweight Clients

DCDC AS
(“Application Server”)

AS
(“Application Server”)

–– LightLight--weight Clientsweight Clients
•• Direct Connect (DC)Direct Connect (DC)

–– Reduce memory and CPU Reduce memory and CPU 
contentions on servercontentions on server

–– ArcSDEArcSDE 9.2 sp5, 9.3, 9.2 sp5, 9.3, 
and 9.3.1 are backward and 9.3.1 are backward 

ArcSDE Libraries

RDBMS Net Client
compatible to 9.0 compatible to 9.0 

ArcSDE Libraries

SQL Queries
RDBMS Net Client

RDBMS Net Client ArcSDE Libraries
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ArcGISArcGIS Connection Network TrafficConnection Network Traffic

•• Connection Architectures and Data Sources affect Connection Architectures and Data Sources affect 
performance and scalabilityperformance and scalability

•• Connection TypesConnection Types
–– ArcGISArcGIS Server ServicesServer Services

LowLow

ArcGISArcGIS Server ServicesServer Services
–– GeodatabaseGeodatabase connectionsconnections

•• Direct ConnectDirect Connect
•• Application ServerApplication Server•• Application ServerApplication Server

–– File basedFile based
•• File File GeodatabaseGeodatabase

UNC fil h iUNC fil h i

Time and
Bandwidth Usage•• UNC file sharingUNC file sharing

•• Data TypeData Type
V t V t d R tV t V t d R t

Bandwidth Usage
HighHigh

–– Vector vs. Vector and RasterVector vs. Vector and Raster

•• Data Compression Data Compression 
–– Enterprise Enterprise GeodatabaseGeodatabase (Raster) and RDBMS(Raster) and RDBMSpp ( )( )
–– File File GeodatabaseGeodatabase



ArcSDEArcSDE initialization parametersinitialization parameters
••SERVER_CONFIGSERVER_CONFIG table records ArcSDE initialization table records ArcSDE initialization 

parametersparameters
Previous versions usedPrevious versions used giomgr defsgiomgr defs filefile–– Previous versions used Previous versions used giomgr.defsgiomgr.defs filefile

•• Update using the Update using the sdeconfigsdeconfig commandcommand
–– Dynamic ArcSDE configuration changesDynamic ArcSDE configuration changes
–– Only ArcSDE administrator can alter configurationOnly ArcSDE administrator can alter configuration

C:C:\\sdeconfig sdeconfig --o alter o alter --v MAXBLOBSIZE=2000000 v MAXBLOBSIZE=2000000 --ii esri_oraesri_ora__

ArcSDE 9.2 for Oracle10gArcSDE 9.2 for Oracle10g
SDE Server Configuration Tool    Administration UtilitySDE Server Configuration Tool    Administration Utilityg yg y
----------------------------------------------------------------------------------------------------------
Alter SERVER_CONFIG Table. Are you sure? (Y/N): yAlter SERVER_CONFIG Table. Are you sure? (Y/N): y

Successfully altered SERVER CONFIG TableSuccessfully altered SERVER CONFIG Table..Success u y a te ed S _CO G ab eSuccess u y a te ed S _CO G ab e
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ArcSDEArcSDE log files?log files?
R f ll ti f IDR f ll ti f ID (li t f l t d d )(li t f l t d d )•• References a collection of IDs  References a collection of IDs  (list of selected records)(list of selected records)

•• Stores IDs for efficientStores IDs for efficient
rere--useuse

•• Stored in a database tableStored in a database table
•• Used whenUsed when

S l t d t > 100S l t d t > 100–– Selected set >= 100Selected set >= 100
–– VersioningVersioning
–– Geodatabase replicationGeodatabase replication

99--1010



Types of Types of ArcSDEArcSDE log fileslog files

1.1.Shared log file tablesShared log file tables
–– UserUser--owned log file tables shared by all sessionsowned log file tables shared by all sessionsg yg y
–– Default architectureDefault architecture
–– Note: Similar to 8.x log file architectureNote: Similar to 8.x log file architecture

2.2.Session log file tables Session log file tables 
Log file table for each connectionLog file table for each connection–– Log file table for each connection Log file table for each connection 

–– SDESDE--owned pool or userowned pool or user--owned tableowned table

3.3.StandStand--alone log file tables alone log file tables 
–– Log file table for each layer selectionLog file table for each layer selection
–– SDESDE--owned pool or userowned pool or user--owned tableowned table

99--1111



Design: Log File RecommendationsDesign: Log File Recommendations

•• Use default architecture for RDBMSUse default architecture for RDBMS
–– Shared for Oracle (IDs removed upon unselect versus disconnect)Shared for Oracle (IDs removed upon unselect versus disconnect)Shared for Oracle (IDs removed upon unselect  versus disconnect)Shared for Oracle (IDs removed upon unselect  versus disconnect)

•• Global temporary tables Global temporary tables –– see ESRI KB article 32161)see ESRI KB article 32161)
–– Session for SQL ServerSession for SQL Server

d ti f th RDBMSd ti f th RDBMS–– see recommendations for other RDBMSsee recommendations for other RDBMS

•• Use session if multiple users have same loginUse session if multiple users have same login
–– Default for SQL Server (session/Default for SQL Server (session/tempdbtempdb –– minimizes logging)minimizes logging)
–– Avoids table contention (e.g., many users connecting with a single Avoids table contention (e.g., many users connecting with a single 

login)login)g )g )

•• Use pool if users are prohibited from creating objectsUse pool if users are prohibited from creating objects
If pool unavailableIf pool unavailable ArcSDEArcSDE will attempt a userwill attempt a user owned tableowned table–– If pool unavailable, If pool unavailable, ArcSDEArcSDE will attempt a userwill attempt a user--owned tableowned table
•• Requires CREATE permissionsRequires CREATE permissions
•• Error return with insufficient permissionsError return with insufficient permissions



Design: Geodatabase ArchitectureDesign: Geodatabase Architecture
•• Single vs. Multiple Single vs. Multiple GeodatabasesGeodatabases

–– Uses/RequirementsUses/Requirements
•• Vector and Raster, Editing and Publishing, Production and Development, Vector and Raster, Editing and Publishing, Production and Development, , g g, p ,, g g, p ,

DepartmentalDepartmental
•• Performance Performance –– use specific tuninguse specific tuning
•• Management/Administration Management/Administration 
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(e.g. locking issues)(e.g. locking issues)
•• High Availability (HA), Disaster Recovery (DR)High Availability (HA), Disaster Recovery (DR)

–– ImplementationImplementation W
eb
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•• Multiple Instances (e.g. Oracle)Multiple Instances (e.g. Oracle)
•• Multiple Databases or Multiple Databases or 

Named Instances (e.g. SQL Server)Named Instances (e.g. SQL Server)

A

•• Data Distribution and SynchronizationData Distribution and Synchronization
–– Geodatabase ReplicationGeodatabase Replication

Export/ImportExport/Import–– Export/ImportExport/Import
–– Database Cloning Database Cloning 

or Replicationor Replication



Design: Data Distribution and ReplicationDesign: Data Distribution and Replication

Geodatabase ReplicationGeodatabase Replication
yy

Purpose: Data DistributionPurpose: Data Distribution
11--way, 2way, 2--wayway
all feature classesall feature classes

f t lf t l

ec
hn

ol
og

y
ec

hn
ol

og
y

ArcObjectsArcObjects some feature classessome feature classes
portions of feature classesportions of feature classes
historyhistory
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RDBMS/Storage ReplicationRDBMS/Storage ReplicationAA

RDBMSRDBMS

RDBMS/Storage ReplicationRDBMS/Storage Replication

Purpose: HA (High Purpose: HA (High 
Availability), Data Availability), Data 
DistributionDistribution

OS/StorageOS/Storage

DistributionDistribution
full Geodatabasefull Geodatabase

UC 2007 Tech SessionsUC 2007 Tech Sessions 1414

OS/StorageOS/Storage



Section 2: Section 2: 
Access and Data Access and Data 
Management Best PracticesManagement Best Practicesgg



Feature ClassesFeature Classes

•• Complex geometries with high Complex geometries with high 
number of vertices (> 100,000) number of vertices (> 100,000) 

–– split where possiblesplit where possible

•• GeneralizationGeneralizationGeneralizationGeneralization
–– group spatiallygroup spatially

D liD li d t bd t b•• DenormalizeDenormalize geodatabasegeodatabase
–– combine feature classes combine feature classes 

where possiblewhere possible

•• Data SizeData Size
All data impacts performanceAll data impacts performance–– All data impacts performanceAll data impacts performance
•• AttributesAttributes
•• Geometry StorageGeometry Storage

•• Spatial Spatial DatatypeDatatype (e.g. (e.g. ST_GeometryST_Geometry in Oracle GDB in Oracle GDB –– 9.3.1 SP1 secondary filtering)9.3.1 SP1 secondary filtering)



Feature DatasetsFeature Datasets

•• Designed to ensure spatial coincidence among classesDesigned to ensure spatial coincidence among classes
–– RequiredRequired for many types of behaviorfor many types of behaviorqq y ypy yp

•• Geometric networks, topologies, and so onGeometric networks, topologies, and so on

C id ti f ltiC id ti f lti d t bd t b d id i•• Considerations for multiuser Considerations for multiuser geodatabasegeodatabase designdesign
–– All feature classes in a feature dataset are instantiatedAll feature classes in a feature dataset are instantiated
–– Privileges are granted/revoked for all classesPrivileges are granted/revoked for all classesg gg g
–– Registering as versioned occurs at dataset levelRegistering as versioned occurs at dataset level
–– Locks can apply to all feature classes (can be an issue) Locks can apply to all feature classes (can be an issue) 

•• Spatial Views Separate Editing and PublishingSpatial Views Separate Editing and Publishing geodatabasesgeodatabases etc canetc can•• Spatial Views, Separate Editing and Publishing Spatial Views, Separate Editing and Publishing geodatabasesgeodatabases, etc… can , etc… can 
sometimes helpsometimes help

D t f i ti lD t f i ti l•• Do not use for organizational purposesDo not use for organizational purposes

1212--1717



Subtypes and DomainsSubtypes and Domains
•• Subtype: Saved classificationSubtype: Saved classification

–– Classifications share behaviorClassifications share behavior
Maintains data integrityMaintains data integrity–– Maintains data integrity Maintains data integrity 

•• Subtypes & PerformanceSubtypes & Performance
–– Better than storing data inBetter than storing data in

many feature classesmany feature classesmany feature classesmany feature classes
•• A query is generated for each A query is generated for each 

feature class displayedfeature class displayed
–– Automatically symbolized by subtype in ArcMapAutomatically symbolized by subtype in ArcMapAutomatically symbolized by subtype in ArcMapAutomatically symbolized by subtype in ArcMap

•• Domains: Set of legal values for a field’s attributeDomains: Set of legal values for a field’s attribute
Range: Minimum/maximum valuesRange: Minimum/maximum values–– Range: Minimum/maximum valuesRange: Minimum/maximum values

–– Coded value: Codes and descriptionsCoded value: Codes and descriptions
•• Domain & PerformanceDomain & Performance

–– Range: Negligible performance impactRange: Negligible performance impact
•• Behavior on demandBehavior on demand

–– Coded value: Minor performance impactCoded value: Minor performance impact

1212--1818

Coded value: Minor performance impact Coded value: Minor performance impact 
during edit sessionduring edit session

•• Need to generate list of attributesNeed to generate list of attributes



Labeling, Symbols, SubLabeling, Symbols, Sub--Queries and RenderersQueries and Renderers
•• Impact of labeling and symbolsImpact of labeling and symbols

–– Causes a 2Causes a 2ndnd SQL query on every SQL query on every 
layer (feature then label attribute)layer (feature then label attribute)layer (feature, then label attribute)layer (feature, then label attribute)

–– Enable Map Cache or use Enable Map Cache or use 
AnnotationAnnotation

•• Impact of SubImpact of Sub--QueriesQueries
–– Can reduce amount of information Can reduce amount of information 

returned by filtering attributesreturned by filtering attributes
–– Can cause extra load on the Can cause extra load on the 

database if columns not indexeddatabase if columns not indexed

•• Impact of RendererImpact of Renderer
More complexity in rendering andMore complexity in rendering and–– More complexity in rendering and More complexity in rendering and 
symbology increase CPU load, symbology increase CPU load, 
especially in Citrix/Terminal server especially in Citrix/Terminal server 
architecturesarchitecturesarchitectures. architectures. 

–– Switch to more appropriate Switch to more appropriate 
renderers.renderers.



Data Access: Tools for Map DocumentsData Access: Tools for Map Documents

•• map document performance analysis tool at 9.3.1map document performance analysis tool at 9.3.1
•• New .New .msdmsd document @ 9.3.1document @ 9.3.1@@

•• Map Service Definition file for 9.3.1 Map Service Definition file for 9.3.1 ArcGISArcGIS Server fast Server fast 
drawing enginedrawing engine

•• MxdPerfStatMxdPerfStat (arcscripts esri com)(arcscripts esri com)•• MxdPerfStatMxdPerfStat (arcscripts.esri.com)(arcscripts.esri.com)
•• Check Check mxdmxd performanceperformance



Client Options: ArcMap best practices for Client Options: ArcMap best practices for 
usersusers

•• Avoid full displayAvoid full display
––ArcMap magnifier and overview windowsArcMap magnifier and overview windows

S l d d iS l d d i––Scale dependenciesScale dependencies
––Use spatial bookmarks Use spatial bookmarks 

•• Set selectable layersSet selectable layers•• Set selectable layersSet selectable layers
•• Keep table of contents and symbology simpleKeep table of contents and symbology simple
•• Use keep only matching records option with joinsUse keep only matching records option with joins•• Use keep only matching records option with joinsUse keep only matching records option with joins
•• Use map cacheUse map cache

1515--2121



Client Options: CachingClient Options: CachingClient Options: CachingClient Options: Caching

•• ArcGISArcGIS Desktop Map cacheDesktop Map cache

•• ArcGISArcGIS Server Map CacheServer Map Cache

2222



ArcGISArcGIS Desktop Map CacheDesktop Map Cache
•• Client side caching of feature values over a given spatial Client side caching of feature values over a given spatial 

extentextent

•• Can speed up queriesCan speed up queries
––Reduces roundtrips to the databaseReduces roundtrips to the database

•• When to use?When to use?
–– If making many spatial queries within a common extentIf making many spatial queries within a common extent

Wh ti i t ki ith l f t ithi t iWh ti i t ki ith l f t ithi t i––When you anticipate working with several features within a certain When you anticipate working with several features within a certain 
geographic area, e.g. editing within a larger areageographic area, e.g. editing within a larger area

––When editing nonWhen editing non--simple simple GeodatabaseGeodatabase features, e.g. Geometric features, e.g. Geometric 
NetworksNetworksNetworksNetworks

––When editing and snapping enabled. Each snap requires a roundWhen editing and snapping enabled. Each snap requires a round--
trip(s) to the database unless there is a cachetrip(s) to the database unless there is a cache

•• Do Do NOTNOT use for nonuse for non--versioned editing (shortversioned editing (short--transaction)transaction)

2323



ArcGISArcGIS Server Map CacheServer Map Cache

•• Tiles preTiles pre--rendered at rendered at 
fixed scalesfixed scalesfixed scales fixed scales 

•• Rapid display of static Rapid display of static 
base mapsbase maps

•• Richer symbols andRicher symbols and•• Richer symbols and Richer symbols and 
more informationmore information

2424



Section 3:Section 3:Section 3: Section 3: 
Maintenance Best PracticesMaintenance Best Practices



Maintaining DBMS statisticsMaintaining DBMS statistics

•• ArcSDEArcSDE does notdoes not maintainmaintainArcSDEArcSDE does notdoes not maintain maintain 
statistics; DBA responsiblestatistics; DBA responsible

––Describe data for database Describe data for database 
optimizeroptimizer

––Critical for maintaining performanceCritical for maintaining performance

•• Keep upKeep up--toto--datedate statisticsstatistics
D d diti ti itD d diti ti it––Depends on editing activityDepends on editing activity

––Before and after database compressBefore and after database compress
–– It is better to have “overIt is better to have “over--reported” (or none) then “underreported” (or none) then “under--reported”reported”It is better to have overIt is better to have over reported  (or none) then underreported  (or none) then under reported  reported  

statisticsstatistics

2626



Which tables need DBMS statistics updated?Which tables need DBMS statistics updated?pp

•• Base tablesBase tablesBase tablesBase tables
––Fairly static (unless compressing to base)Fairly static (unless compressing to base)
––Therefore, typically do not need to update statistics Therefore, typically do not need to update statistics 

f tlf tlfrequentlyfrequently
•• AA-- and Dand D--tables (can) require frequent updatestables (can) require frequent updates
•• FF and Sand S tables (can) require frequent updatestables (can) require frequent updates•• FF-- and Sand S--tables (can) require frequent updatestables (can) require frequent updates
•• STATE_LINEAGES needs to have good statisticsSTATE_LINEAGES needs to have good statistics

––Update frequentlyUpdate frequentlyp q yp q y
•• Other versioned repository tables that are frequently Other versioned repository tables that are frequently 

queried:queried:
––StatesStates
––Mvtables_modifiedMvtables_modified

•• Raster tables are generally staticRaster tables are generally static

2727

•• Raster tables are generally static Raster tables are generally static 



Maintaining indexesMaintaining indexes

•• Inserting and deleting causes entries to be scatteredInserting and deleting causes entries to be scattered
–– Insertions introduce nonInsertions introduce non--contiguous entriescontiguous entriesInsertions introduce nonInsertions introduce non contiguous entriescontiguous entries
––Deletions cause skewed indexDeletions cause skewed index

P i d l d t i d I/OP i d l d t i d I/O•• Poor indexes can lead to increased I/OPoor indexes can lead to increased I/O

•• ArcSDE does notArcSDE does not coalesce or rebuild after compresscoalesce or rebuild after compressArcSDE does notArcSDE does not coalesce or rebuild after compresscoalesce or rebuild after compress
––Rebuild, coalesce indexes, maintain index statisticsRebuild, coalesce indexes, maintain index statistics

•• For versioned databasesFor versioned databases
––Periodically rebuild delta table indexes Periodically rebuild delta table indexes 

•• Automate Index Management Automate Index Management 
––Each RDBMS offers functionality to automate Index management Each RDBMS offers functionality to automate Index management 

via “jobs/tasks”  via “jobs/tasks”  
ArcGISArcGIS geoprocessinggeoprocessing tools can also be used (and automated)tools can also be used (and automated)

2828

––ArcGISArcGIS geoprocessinggeoprocessing tools can also be used (and automated)tools can also be used (and automated)



Versioned Editing Versioned Editing ManagmentManagment

•• Reasons performance can degrade over timeReasons performance can degrade over time
––Workflow can often generate unnecessary versionsWorkflow can often generate unnecessary versions

•• Versions may just “hangVersions may just “hang--out” on the treeout” on the tree
•• Prevents state tree from being fully compressedPrevents state tree from being fully compressed

Response time increases with volume of statesResponse time increases with volume of states––Response time increases with volume of statesResponse time increases with volume of states
•• In production, number of rows can increase significantlyIn production, number of rows can increase significantly
•• Table growth is a function of editsTable growth is a function of editsTable growth is a function of editsTable growth is a function of edits

––Performance lags introduced with stale statisticsPerformance lags introduced with stale statisticsgg
•• Database might choose a subDatabase might choose a sub--optimal execution planoptimal execution plan

2929



Versioned EditingVersioned Editing
PerformancePerformancePerformancePerformance
•• Manage your version workflow to Manage your version workflow to 

reduce depth of state treereduce depth of state tree
–– ReconcileReconcile
–– PostPost
–– CompressCompress

State 0State 0
0

CompressCompress
•• Replication also based onReplication also based on

versioning versioning -- synchronizationsynchronization
Version is pinning state treeVersion is pinning state treev2 Version is pinning state treeVersion is pinning state tree

v1

DEFAULTDEFAULT t d b ttt d b tt

v4 DEFAULT

3030

DEFAULTDEFAULT towards bottom towards bottom 
of state treeof state tree



What is reconcile and post?What is reconcile and post?
•• Reconcile:Reconcile:

–– Pushes edits from one branch of Pushes edits from one branch of 
the state tree to target branchthe state tree to target branchthe state tree to target branchthe state tree to target branch

–– Searches for conflictsSearches for conflicts
•• Post:Post:

–– Saves the new state of the Saves the new state of the 
versionversion

Reconcile: Post: Parent and child versionParent and child version
reference same statereference same state

Parent
i

Child
version version

Edits from child lineage Edits from child lineage 
pushed to parent lineagepushed to parent lineage

Parent
version

Child
versionpushed to parent lineagepushed to parent lineage version version



Automation of Reconcile / PostAutomation of Reconcile / Post

•• KB36809: Report the recommended reconcile order using KB36809: Report the recommended reconcile order using 
SQL in SQL ServerSQL in SQL ServerSQL in SQL ServerSQL in SQL Server

•• KB35735: Report the recommended reconcile order using KB35735: Report the recommended reconcile order using 
SQL in OracleSQL in Oracle

•• Use GP Tools and script to pythonUse GP Tools and script to python•• Use GP Tools and script to pythonUse GP Tools and script to python

•• AO sample code (old samples): AO sample code (old samples): ReconcileReconcile SDE versions in SDE versions in p ( p )p ( p )
batch modebatch mode

http://edndoc.esri.comhttp://edndoc.esri.com can search for “can search for “ReconcileReconcile SDE versions SDE versions 
in batch modein batch mode““ ((Note: some of these are 9 1 VB6 samples and mightNote: some of these are 9 1 VB6 samples and mightin batch modein batch mode   –– ((Note: some of these are 9.1 VB6 samples and might Note: some of these are 9.1 VB6 samples and might 
throw a license error, check discussion forum for more information on how throw a license error, check discussion forum for more information on how 
to recompileto recompile))



Importance of compressing the databaseImportance of compressing the database
-- Moves edits from multiple states into one state on a shared branchMoves edits from multiple states into one state on a shared branch

B f

0

Before

v2

1v1

v4 DEFAULT
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Importance of compressing the databaseImportance of compressing the database
M di f l i l i h d b hM di f l i l i h d b h-- Moves edits from multiple states into one state on a shared branchMoves edits from multiple states into one state on a shared branch

0 0

Before After

v2
v2

v1
v1 DEFAULT

v4 DEFAULT

v4

3434
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Importance of compressing the databaseImportance of compressing the database

–– Removes unreferenced statesRemoves unreferenced states

Before After

0 0

v2 v2

v1 DEFAULT v1 DEFAULT

v4 v4

3535



Importance of compressing the databaseImportance of compressing the database

–– Moves common rows from delta tables into base tablesMoves common rows from delta tables into base tables

B f

0 0

Before After

B T bl0 0 Base Table

v2 v2

v1 DEFAULT v1 DEFAULT

v4 v4

3636



Importance of compressing the databaseImportance of compressing the database

•• Maintains Performance and Health Maintains Performance and Health 
––Moves common rows from delta tables into base tablesMoves common rows from delta tables into base tables
––Reduces depth of state treeReduces depth of state tree

•• Removes redundant rows Removes redundant rows 
•• Removes unreferenced states (save points)Removes unreferenced states (save points)Removes unreferenced states (save points)Removes unreferenced states (save points)

After Before

0

Compress0

v2v2

1
v1 DEFAULT

v1

3737

v4
v4 DEFAULT



Compressing all rows to the base tableCompressing all rows to the base table

•• Maximum benefit: CompressMaximum benefit: Compress
allall rows to base tablesrows to base tables

0

1) Reconcile and Post all1) Reconcile and Post all
versions to versions to DEFAULTDEFAULT

2) Must Reconcile a 22) Must Reconcile a 2ndnd timetime2) Must Reconcile a 22) Must Reconcile a 2 timetime
3) Compress3) Compress

•• State tree pointing at zeroState tree pointing at zerop gp g
•• Not always an optionNot always an option

–– Workflow requirementsWorkflow requirements
–– Also an option to delete versions at Also an option to delete versions at 

step 2 instead of second reconcile.step 2 instead of second reconcile.DEFAULTv4

2v2

v1

3838



How often should you compress?How often should you compress?

•• Depends on the amount of editing activityDepends on the amount of editing activity
•• Not unreasonable to compress every nightNot unreasonable to compress every night•• Not unreasonable to compress every night Not unreasonable to compress every night 

or during the dayor during the day
––Routine maintenance for highlyRoutine maintenance for highly edited databasesedited databasesRoutine maintenance for highlyRoutine maintenance for highly edited databasesedited databases

•• Compress at least once a weekCompress at least once a week
––Medium to low volume of editsMedium to low volume of edits

••compress_logcompress_log provides information on compressprovides information on compress
––start_timestart_time and and end_timeend_time

––Number of states compressedNumber of states compressed

3939



Log AvailabilityLog Availability

Application

GDB/GDB/ArcSDEArcSDE Application
ClientClient

GDB/GDB/ArcSDEArcSDE
Technology ClientTechnology Client

Application

Network
SDEINTERCEPT

ArcSDE Technology ArcSDE Technology 
gsrvrgsrvr

ArcSDE ServerArcSDE Server

Database Trace
Enterprise Enterprise 

GDBGDB



Log File collection:Log File collection:

•• Important to collect a set while the system is operating Important to collect a set while the system is operating 
correctly.correctly.

•• Are available for the entire stackAre available for the entire stack•• Are available for the entire stack Are available for the entire stack ––
–– ArcGISArcGIS Desktop (client)/Desktop (client)/ArcobjectsArcobjects//ArcSDEArcSDE
–– ArcGISArcGIS ServerServer
–– RDBMSRDBMS
–– OSOS

•• Useless without knowing the context of what was being Useless without knowing the context of what was being 
logged.logged.



Logs and TracingLogs and Tracing

What is SDE InterceptWhat is SDE Intercept
•• BuiltBuilt--in in ArcSDEArcSDE functionalityfunctionality
•• Logs the Logs the ArcSDEArcSDE client calls to the client calls to the ArcSDEArcSDE serverserver
•• Useful to profile how many and what type of calls are madeUseful to profile how many and what type of calls are made

PurposesPurposes
•• Check performanceCheck performance
•• Establish performance benchmark (under typical workload)Establish performance benchmark (under typical workload)
•• Troubleshoot ErrorsTroubleshoot Errors

Enabling SDE InterceptEnabling SDE Intercept
•• Client Client side side -- only client sessiononly client session
•• Server side Server side -- all sessionsall sessions
•• Based on connection to the SDE Based on connection to the SDE geodatabasegeodatabase
•• setset SDEINTERCEPTLOC=<file location>SDEINTERCEPTLOC=<file location>set set SDEINTERCEPTLOC <file location>SDEINTERCEPTLOC <file location>
•• set SDEINTERCEPT=<flags>set SDEINTERCEPT=<flags>



Example: SDEINTERCEPT Example: SDEINTERCEPT Output RDBMS problemOutput RDBMS problem
SDEINTERCEPTSDEINTERCEPTSDEINTERCEPTSDEINTERCEPT

========================================
[W 18:01:06] Command: ExecuteSpatialQuery[W 18:01:06] Command:      ExecuteSpatialQuery
[W 18:01:06] Long:         1
[R 18:01:06] Long:         0
========================================
[W 18:01:06] Command: NextBuffer[W 18:01:06] Command:      NextBuffer
[W 18:02:44] Long:         1
[R 18:02:44] Long:         0
[R 18:02:44] Long:         15312
[R 18:02:44] Long: 353[R 18:02:44] Long:         353
[R 18:02:44] Short:        -1
[R 18:02:44] Long:         1
[R 18:02:44] Long:         0
[R 18:02:44] Block:[ 8:0 : ] oc :
BufferInfo: [25/15312]  Address@0xc9c0000 
BufferInHex: "020039AA4E000200000004001B00000013010000010000009A..."

========================================



Example: enable DBMS traceExample: enable DBMS trace
Database Trace: fromDatabase Trace: from ArcMapArcMap

•• IWorkspace.ExecuteSQL GUI tool (Custom addIWorkspace.ExecuteSQL GUI tool (Custom add--in command for ArcGIS)in command for ArcGIS)
–– Available at Available at http://resources.esri.comhttp://resources.esri.com in the ArcGIS Desktop DotNet Code Galleryin the ArcGIS Desktop DotNet Code Gallery

S h f “E SQL C d f A M ”S h f “E SQL C d f A M ”

Database Trace: from Database Trace: from ArcMapArcMap

–– Search for “ExecuteSQL Command for ArcMap”Search for “ExecuteSQL Command for ArcMap”

NOTE: User must have database specific priveledges.



Example: DBMS trace output on OracleExample: DBMS trace output on Oracle

SELECT  1 SHAPE, DETAILED_STREETS_FOR_CA.OBJECTID,  
DETAILED_STREETS_FOR_CA.SHAPE.points,DETAILED_STREETS_FOR_CA.SHAPE.numpts,
DETAILED STREETS FOR CA.SHAPE.entity,DETAILED STREETS FOR CA.SHAPE.minx,

Database Trace: e.g. find Streets functionDatabase Trace: e.g. find Streets function

DETAILED_STREETS_FOR_CA.SHAPE.entity,DETAILED_STREETS_FOR_CA.SHAPE.minx,
DETAILED_STREETS_FOR_CA.SHAPE.miny,DETAILED_STREETS_FOR_CA.SHAPE.maxx,
DETAILED_STREETS_FOR_CA.SHAPE.maxy,DETAILED_STREETS_FOR_CA.rowid    

FROM
ROB.DETAILED_STREETS_FOR_CA DETAILED_STREETS_FOR_CA WHERE 
SDE ST EnvIntersects(DETAILED STREETS FOR CA SHAPE :1 :2 :3 :4) 1SDE.ST_EnvIntersects(DETAILED_STREETS_FOR_CA.SHAPE,:1,:2,:3,:4) = 1 

call     count       cpu elapsed       disk      query    current        rows
------- ------ -------- ---------- ---------- ---------- ---------- ----------
Parse        0      0.00       0.00          0          0          0           0
Execute      1      0.00       0.00          0          0          0           0
Fetch        4     73.15      98.17     142167     142566          0         353
------- ------ -------- ---------- ---------- ---------- ---------- ----------
total        5     73.15      98.17     142167     142566          0         353

Misses in library cache during parse: 0
Optimizer mode: ALL_ROWS
Parsing user id: 82  (ROB)

Rows     Execution Plan
------- ---------------------------------------------------

0  SELECT STATEMENT   MODE: ALL_ROWS
0   TABLE ACCESS   MODE: ANALYZED (FULL) OF 

'DETAILED_STREETS_FOR_CA' (TABLE)



Add Spatial IndexAdd Spatial IndexAdd Spatial IndexAdd Spatial Index

•• Full Full table scan, no spatial indextable scan, no spatial index

•• Need to add spatial indexNeed to add spatial index•• Need to add spatial indexNeed to add spatial index



Example: SDEINTERCEPT Example: SDEINTERCEPT OutputOutput RDBMS problem RDBMS problem 
fixedfixedfixedfixed SDEINTERCEPTSDEINTERCEPT

========================================
[W 19:33:22] Command: ExecuteSpatialQuery[W 19:33:22] Command:      ExecuteSpatialQuery
[W 19:33:22] Long:         1
[R 19:33:22] Long:         0
========================================
[W 19:33:22] Command:      NextBuffer
[W 19:33:22] Long:         1
[R 19:33:22] Long:         0
[R 19:33:22] Long: 15312[R 19:33:22] Long:         15312
[R 19:33:22] Long:         353
[R 19:33:22] Short:        -1
[R 19:33:22] Long:         1
[R 19:33:22] Long:         0
[R 19:33:22] Block:
BufferInfo: [25/15312]  Address@0xc9c0000 
BufferInHex:BufferInHex:

"020093AA4E0002000000040019000000110100000100000084..."
========================================



Example: DBMS trace output on OracleExample: DBMS trace output on Oracle

SELECT  1 SHAPE, DETAILED_STREETS_FOR_CA.OBJECTID,  
DETAILED_STREETS_FOR_CA.SHAPE.points,DETAILED_STREETS_FOR_CA.SHAPE.numpts,
DETAILED STREETS FOR CA.SHAPE.entity,DETAILED STREETS FOR CA.SHAPE.minx,

Database Trace: e.g. Database Trace: e.g. findParcelsfindParcels functionfunction

DETAILED_STREETS_FOR_CA.SHAPE.entity,DETAILED_STREETS_FOR_CA.SHAPE.minx,
DETAILED_STREETS_FOR_CA.SHAPE.miny,DETAILED_STREETS_FOR_CA.SHAPE.maxx,
DETAILED_STREETS_FOR_CA.SHAPE.maxy,DETAILED_STREETS_FOR_CA.rowid    

FROM
ROB.DETAILED_STREETS_FOR_CA DETAILED_STREETS_FOR_CA WHERE 
SDE ST EnvIntersects(DETAILED STREETS FOR CA SHAPE :1 :2 :3 :4) 1SDE.ST_EnvIntersects(DETAILED_STREETS_FOR_CA.SHAPE,:1,:2,:3,:4) = 1 

call     count       cpu elapsed       disk      query    current        rows
------- ------ -------- ---------- ---------- ---------- ---------- ----------
Parse        0      0.00       0.00          0          0          0           0
Execute      1      0.00       0.00          0          0          0           0
Fetch        4      0.00       0.00          0        304          0         353
------- ------ -------- ---------- ---------- ---------- ---------- ----------
total        5      0.00       0.00          0        304          0         353

Rows     Execution Plan
------- ---------------------------------------------------

0 SELECT STATEMENT MODE: ALL ROWS0  SELECT STATEMENT   MODE: ALL_ROWS
0   TABLE ACCESS   MODE: ANALYZED (BY INDEX ROWID) OF 

'DETAILED_STREETS_FOR_CA' (TABLE)
0    DOMAIN INDEX ((Sel: Default - No Stats)) OF 'A170_IX1' (INDEX 

(DOMAIN))



Example:Example: How you can analyze a problem if youHow you can analyze a problem if youExample: Example: How you can analyze a problem if you How you can analyze a problem if you 
have both good and bad intercepts of RDBMS have both good and bad intercepts of RDBMS 
problemproblem

Useful Measurments
Broken Intercept
(no index example)

Good Intercept
with Index

Query Start Time 18:01:06 19:33:22

Query Stop Time 18:02:44 19:33:22
T t l l d tiTotal elapsed time 
(calculated) 1 minute 38 seconds Less than 1 second
Total number of rows 
returned 353 353



Example: SDEINTERCEPT Output Client problemExample: SDEINTERCEPT Output Client problem

• Client issues show up as missing time between the• Client issues show up as missing time between the 
completion of an operation.

Must know what operation is being logged• Must know what operation is being logged 
• Was there any user interaction 
• Automated process such as logon

• Client operations are normally separated by =====



Example: SDEINTERCEPT Example: SDEINTERCEPT Output Client problemOutput Client problem
SDEINTERCEPT  of a connection in ArcCatalogSDEINTERCEPT  of a connection in ArcCatalog

[R 13:35:57] Dynamic_Str:  "ROB.RESTAURANTS"
[R 13:35:57] Dynamic Str: "ROB DETAILED STREETS FOR CA"[R 13:35:57] Dynamic_Str:  ROB.DETAILED_STREETS_FOR_CA
========================================
[W 13:36:04] Command:      StreamSetState
[W 13:36:04] Long:         1
[W 13:36:04] int64:        0
[W 13:36:04] int64:        -1
[W 13:36:04] Long:         0
[R 13:36:04] Long: 0[R 13:36:04] Long:         0
========================================
[W 13:36:04] Command:      QueryWithInfo
[W 13:36:04] Long:         1
[W 13:36:04] Query Info: 

Num Columns:   16
Columns:       "SDE.GDB_RelClasses.ID", "SDE.GDB_RelClasses.DatabaseName", 
"SDE GDB RelClasses Owner" "SDE GDB RelClasses Name"SDE.GDB_RelClasses.Owner , SDE.GDB_RelClasses.Name , 
"SDE.GDB_RelClasses.OriginClassID", "SDE.GDB_RelClasses.DestClassID", <null>
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