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Objectives/Scope

- Understand
- The role of ArcSDE technology

- ArcSDE installation and configuration process —
Oracle DBMS

- ArcSDE connections

- Perform basic ArcSDE administration tasks
Enterprise GDB

ArcObjects
ArcSDE Technology

RDBMS




Agenda

- System Architecture

- Installing and Configuring ArcSDE
- Users and Privileges

- Connecting to the Geodatabase

- Geodatabase Maintenance

- Storage Types

- Troubleshooting

- Resources

- Questions



Agenda

- System Architecture

- ArcGIS Server / Enterprise GDB Software Stack

- Installing and Configuring ArcSDE
- Users and Privileges

- Connecting to the Geodatabase

- Geodatabase Maintenance

- Storage Types

- Troubleshooting

- Resources

- Questions



ArcGIS Server Enterprise

GIS clients

Web ADF's
ArcGIS Desktop
ArcGIS Explorer
ArcGIS Engine

Mobile blez
Informix

PostgreSQL
SQL Server
Oracle




Agenda

- System Architecture

- Installing and Configuring ArcSDE
- Pre-installation tasks
- Configuration of Oracle instance and database
- Install ArcSDE and run Post-Installation
- Upgrade Considerations

- Users and Privileges

- Connecting to the Geodatabase

- Geodatabase Maintenance

- Storage Types

- Troubleshooting

- Resources

- Questions



Pre-installation Tasks

- Verify the system requirements are met

a ArcGl5 Resource Cenfer




http:.//resources.arcgis.com




Pre-installation Tasks

- Verify the system requirements are met
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Pre-installation Tasks

- Verify the system requirements are met

Version: 10.0 9.3

ArcGIS Server 10 System Requirements

MNoad info for earlier versions? Plea

server Browsers and Mobile Devices
System reguirements for running ArcGIS Server and Listing of supported web browsers and mobile

its services. devices that are clignts that connect to ArcGlS

SRrver

Developer Solutions Geodatabase and ArcSDE
Requirements for developing solutions with ArcGIS
Server. Reguirements for installing and using ArcSDE for

supported relational database managemeant systems.




http://resources.arcqgis.com/content/arcsde/10.0/oracle-

system-requirements

Verzion: 10.0 2.3

ArcSDE 10 Oracle Database Requirements

Supported Database Versions
Standard One/Stancdard/Enterprise Editions:

Oracle: 10q (32 bt} 10.2.0.3
Crache 109 (64 bit) 10.2.0.3
Cracle 11g (37 bit} 11.1.0.4
Oracie 119 (64 bir) 11.1.0.6
Oracle 11g (64 bit) 11.1.0.7
Oracle 1lg B2 (&4 Bit) 11.2.0.1.0

Expracc Edition:
Oracle 109 (32 bit) 10.2.0.2 - Windows Only (For devalopment and testing only, not for praduction deplayment)

L I 1 &
] =115 %

Databhaom Supparted Operating Systemi=)

Red Hat Enterprise Linux AS/ES 4.0 Update 2 | 32-bit)
Oracle 10g R2 (32 biE) 10.2.0.3 Windows 2003 &P2 (32-bit] Server Standard, Enterprise & Datacentar
Winddiwes 2008 SP1 (32-hil) Séerver Standard, Enlerprize 8 Dial adernilas




Oracle configuration parameters

- Oracle Memory:
- System Global Area (SGA) and Program Global Area (PGA)

- Memory areas used for - Interpreting SQL statements, Fetching
data and Submitting edits to database

- Use Automatic Shared Memory Management (ASMM)
- Set SGA_TARGET through Oracle Enterprise Manager (OEM)

- Cursor Configuration:
- Cursor: Points to rows returned by a SQL statement
- Used to avoid re-parsing similar statements with bind variables
- Stored in PGA and used extensively by ArcSDE
- open_cursors = 2000 (or larger to avoid ORA-1000 error)

- Tech Article #27024 — What is an appropriate value for the Oracle
Init.ora parameter ‘open_cursors’?



Installing ArcSDE

- TWO parts
- Install software (binaries)
- Setup geodatabase repository

- Install guide is included with the media or
available online:

- http:/Iresources.arcgis.com/content/geodatabases/10.
O/arcsde-installation-guides

- Included with ArcGIS Server Enterprise Media




Install ArcSDE Software GUI - Windows

The first part of the ArcSDE installation

1.Writes software files in the SDEHOME directory

2.Modifies system environment variables (Win)

- Creates %SDEHOME% - location of ArcSDE files
- Default: “C:\Program Files\ArcGIS\ArcSDE\ora<10g/11g>exe”
- Another location can be specified

- Appends %SDEHOME%\bin to %PATHY%



B C:\Program Files\AroGTS \AncSD

» Computer ~» OSD

Edit View Tools Help

Urganize =+ =3 Views ¥

Folders

ArcGIS

SDEHOME + D-:ul:-.u'r-e:":ta bon
+ g

LICENSE

orallgexe

Server libraries
and executables

orallgexc

bri

Configuration and geocode
log files

6 items (Disk free space: 218 GB)




ArcSDE Post-Installation GUI - Windows

- Defines SDE DBA user
Creates SDE users and Grants appropriate privileges

- Creates geodatabase repository

Creates ArcSDE metadata tables (the ArcSDE
repository) and packages in the database, thus
creating a geodatabase

- Authorizes ArcSDE
With software license

- Creates ArcSDE service



Install on UNIX

- Set environment manually
- Run install -load command
- Installs libraries

- Post installation
- Run sdesetup -o install command
- Creates the ArcSDE repository and packages
- Need to create SDE user and grant privileges manually

- Install guide included w/media or available
online:

- http://[resources.arcqgis.com/content/geodatabases/10.0/a
rcsde-installation-quides




DBMS_PIPE / DBMS LOCK

- What are they?

- DBMS_PIPE: allows sessions to communicate through
memory

- DBMS _LOCK: Oracle’s api to create locks in DB from SQL
- For ArcSDE granted execute to public

- Remove privileges from public?

- Tech Article #35408 — Can the public privilege be removed
from Oracle’s dbms_pipe and dbms_lock packages?



Upgrade Considerations

- Always perform any upgrades in a test environment
- Always backup your database(s) (TEST RESTORE!)
- Backup any custom files in %SDEHOME%\etc directory

- dbinit.sde
- dbtune.sde

- Upgrade OS and Oracle first, if needed, then test

- Upgrade ArcSDE, then test



Upgrade Workflow

- Backup database

- Stop any ArcSDE services

Use sdeservice —o list for description of existing
services (Win)

- Uninstall existing ArcSDE software

Allow installer to delete services, which must be
recreated after software is upgraded

- Install new version of ArcSDE

- Use ArcCatalog or Python script to run Upgrade
Geodatabase

This replaces repository upgrade from Post-Installation
wizard or sdesetup —0 upgrade command

- Recreate ArcSDE services



Upgrade Geodatabase

- Requires sde user upgrade permissions
- Requires a direct connection to geodatabase

- Pre-requisite check determines if geodatabase is
upgradable

- See “Preparing to upgrade a geodatabase in Oracle”
topic for a full list of requirements

# Process: Upgrade Geodatabase
arcpy . UpgradeGDB management (<Connection file>,
"PREREQUISITE CHECK", "UPGRADE")

Also see: Technical Workshop 20 Minute

Upgrading to ArcGIS 10.0 Geodatabases
Thursday 1:30pm Room 23B



Upgrade Geodatabase — from ArcCatalog

ArcSDE Geocks st

Detrbuted Geodatabace Ltatus

Tihis I5 Mot 8 nepaca l','ll!ﬂlja [anage,

Configuration Keyvwonds

Chck Bhe button for a kst af all kevwords defned for Ehis database.

Upr ache Slatus

This 10.0 databases can be upgraded to the ArcGES releass you are
currenthy LERNG) B0 Sanodt ackdibional capahilities.




Demonstration

-Set Oracle parameters
-View SDE repository




Agenda
- System Architecture
- Installing and Configuring ArcSDE
- Users and Privileges
- Creating users
- Granting / revoking privileges
- Connecting to the Geodatabase
- Geodatabase Maintenance
- Storage Types
- Troubleshooting
- Resources
- Questions



Creating Users

» Create Users manually in OEM OR using a script in
SQLPLUS

= AL E Enterprise Manager 11

ﬁ“lrﬂl

- Name [UC2010
Profike | DEFALLT
Authenbication | Password ':
. Entar Pasiword [esassas
Cornfirm Passward ssassss
For Password dhaice, the role is sathorized via password.
r Expire Password mow

Default Tablespase |USERS

femporary Tablaspace |TEMP

Seabwms 0 .

SQL> CREATE USER UC2010 IDENTIFIED BY PASSWORD DEFAULT
TABLESPACE USERS TEMPORARY TABLESPACE TEMP;



Managing Users

2 0
LD.D Data Owners/Creators

-CREATE table, CREATE procedure
-Manage permissions through Oracle
-Dedicate user(s) to own/create data

-




Managing Users

Eﬁ'ﬁﬂ Data Viewers/Editors

-CREATE SESSION to connect w/OEM

-Manage object permissions through ArcGIS

Q.—.

Q- T

-Grant SELECT,
-Grant SELECT INSERT, UPDATE,
DELETE

Viewers Y Editors




Geodatabase users

Must have Read or GIS analysi.s
Read/Write access to End Map prgduct_lon
Data QA/QC

_ Versioning workflow
Must have data Ownership Geodatabase design

Manager _
~.....andManagementrights == "°°  Daaownership ...

Configure DBTUNE for storage

owns ArcSDE repository and Manage ArcSDE configuration

has access to all =DE Compress
geodatabase data Admin Manage data statistics

Backup and recovery
Has DBMS Administrative DBA Configure storage

aCCessS Create users/roles
Grant database permissions




Database Roles

- Facilitate management of data permissions

- Group users with similar database access

- Can be created for each type of user, for example:
- Owner, editor, reader
- Departmental role (e.g., planners, analysts, etc.)
- Project teams



Managing data permissions with ArcGIS

- Connect as data owner

- Specify user or role

- Grant/Revoke
- SELECT
- SELECT, INSERT,
UPDATE, DELETE

L] AR gl

" ¥ AR Jef M — a Ell-jr a Hr_‘lrluj I;If_""'ﬂ_"rll: TI-_H]I'::
I LT i L= I'=Ji " L _

o il MR, Srrgsle 3 %& Duata Compearison

w vyl MAP Tryse’ B rmierot -
I - *Jl D

= ¥ AP Y osem o mefresh

% = METWORKT
3 ORASPATIA

% O] CRASPATIA  Arlvimg

Regicter Ag Yersdoned. , .

Bnadyre

| Priviage:...

Yyl



Agenda
- System Architecture
- Installing and Configuring ArcSDE
- Users and Privileges
- Connecting to the Geodatabase
- Direct Connection
- Application Server connection
- Geodatabase Maintenance
- Storage Types
- Troubleshooting
- Resources
- Questions



Connection Choices

- Direct Connection: Recommended choice

- NO ArcSDE service
- SDE processing load on client
- Connects directly to database using an oracle client

- Drivers now provided for previous versions

- Application Server Connection:

- ArcSDE service, giomgr
- Increased server load — gsrvr spawned for every connection



Direct Connection Syntax - Starting at ArcGIS 10

Append oracle service name to service
Server: <Server name>

Service: sde:oraclellg:< SQL_Net_alias >

Database: |

(f supported by your DEMS)
Account

{+ Database authentication

|zemame: | <Username>
Password: <Password >

-

| alinerating system authenticatig




Direct Connection Syntax

Connecting to a USER schema in multiple GDB setup
Server: <Server name>

Service: sde:oraclellg:< SQL_Net_alias >:<schema_name>

Database: |

(f supported by your DEMS)
Account

{+ Database authentication

|zemame: | <Username>
Password: <Password >

-

| alinerating system authenticatig




Direct Connection Syntax

Append oracle service name to password

Server: <Server name>
Service: sde:oracle<db client version>
[Zlatahase: Ii

(f supported by your DEMS)
Account

{+ Database authentication

|zemame: <Username>

Password: <Password>@<SQL_Net_alias>
-

| alinerating system authenticatig




Direct Connection Syntax

Append oracle service name to service
Server: <Server name>

Service: sde:oraclellg:/;LOCAL=< SQL_Net_alias >

Database: |

(f supported by your DEMS)
Account

{+ Database authentication

Usemame: <Usernam e>
Password: <Password >

-

| alinerating system authenticatig




Application Server Connection

Spatial Database Connection
<Server name>

<port number> or <sde service name>

(f supported by your DEMS)
Account

{+ Database authentication

<Username>
<Password>

-

Inerating system authenticatig




Backwards Compatibility

Direct Connection

ArcGIS 10.0 Cllent
8.2/93/931
Direct connection drivers

\_ J

Application Server

Connection

ArcGlS 10.0 Client

GDB

Up to last 3 versions of Any previous version of
ArcSDE Geodatabases ArcSDE Geodatabases




Direct Connection Drivers

Compatibility Matrix

10 GDB |9.3.1 GDB | 9.3 GDB |9.2 GDB|9.1 GDB | 9 GDB

10 client Y Y Y Y
9.3.1 client Y Y Y* Y* Y *
9.3 client Y+ Y % Y* Y*
9.2 SP5+ client Y*+ Y*+ Y
9.2 SP 1-4 clients Y
9.1 client Y
9 client Y

* Additional Drivers need to be installed
+ Forward compatibility to version indicated

Webhelp - Making a direct connection from ArcGIS Desktop to a

geodatabase in Oracle




Demonstration

-Create User
-Making a connection




Agenda
- System Architecture
- Installing and Configuring ArcSDE
- Users and Privileges
- Connecting to the Geodatabase
- Geodatabase Maintenance
- Backup Recommendations
- Compressing the Geodatabase
- Statistics & Indexes
- Storage Types
- Troubleshooting
- Resources
- Questions



Backup Recommendations

- Information stored in the SDE Repository
- Registration of tables spatial and non-spatial
- Tracking of Versioned Edits

- ArcObject behaviors

- In a Read/Write database

- Best to work with a point in time restores

- Enable ARCHIVELOG mode

- Test restore to a point in time on a test system



Compressing the Geodatabase

- Improves performance
- Removes unnecessary rows related to versioned edits
- Reduces overall retrieval times

- Critical to compress regularly
- Nightly or weekly depending on number of edits
- Update database statistics after running compress
- Users connected during a compress will be excluded

» Must be performed by SDE user by using
- ArcCatalog

- % Data Managerent Toaols

- Geoprocessing Tool : g Data Comparison
- Drata

- sdeversion —0 compress




Oracle table statistics

- Describe segment characteristics for optimizer and DBA
- Critical for maintaining performance
- Current statistics increase Oracle 10 performance

- Update when data changes significantly:

- Loading
- M a.j or editin g Analyze Components
Check the components that you wish to analvze,
- An al yze th rou g h ArC G I S Clear those to be excluded from analyzing.

iZancel

v Business table v fAdds table
v Feature table v Deletes table
[ v Historical archive

Create statistics on attributes,
geometry, versioning delta
tables and historical archive




Agenda

- System Architecture
- Installing and Configuring ArcSDE
- Users and Privileges
- Connecting to the Geodatabase
- Geodatabase Maintenance
- Storage Types
- Storage Options
- Controlling Storage
- Troubleshooting
- Resources

- Questions



ESRI Spatial Type — ST GEOMETRY

- User Defined Type (UDT) used to store geographic
features

- Allows access to spatial data through SQL functions
- Efficiency - Automatic geometry validation

- Conforms to ISO and OGC standards

- Available since ArcSDE 9.2

5QL» desc gdb.streets_st_geom

Name Null? Type
OBJECGTID NOT WULL MUMBER(38)»
CFGC NUARCHAR2(3)

SHAPE SDE.ST_GEOMETRY




ESRI Spatial Type — ST Raster

- New at 10.0

- Must be installed separately
- sdesetup —o install_st_raster

- SQL Raster Functions
- Load and edit raster data
- Export raster data to GeoTIFF File
- Build raster pyramids and mosaic



Using SQL with ST GEOMETRY

- Needs an external dll

- Extproc needs to be set up for
- Executing SQL commands on a ST_GEOMETRY column
- For using ST_GEOMETRY operators
- Definition and label queries inside ArcMap

» With SQL and ST you can
- Create tables with a spatial attribute
- Read and Analyze the spatial data
- Insert, update and delete simple geometry data

- Geodatabase behavior not supported through SQL



Setting up the ExtProc

tnsnames.ora file:

EXTPROC_CONNECTION_DATA =
(DESCRIPTION =
(ADDRESS = (PROTOCOL = IPC)(KEY = EXTPROC1))
(CONNECT_DATA =
(SID = PLSEXxtProc)

) (PRESENTATION = RO)) Key must match
/

listener.ora file: /

LISTENER =
(DESCRIPTION_LIST =~ New Entry
(DESCRIPTION =
(ADDRESS = (PROTOCOL = IPC)(KEY = EXTPROC1))
(ADDRESS = (PROTOCOL = TCP)(HOST=AKLAP.esri.com)(PORT=1521))

)
) Original Entry




Setting up the ExtProc

listener.ora file:

LISTENER =
(DESCRIPTION_LIST =
(DESCRIPTION =
(ADDRESS = (PROTOCOL = IPC)(KEY = EXTPROC1))
(ADDRESS = (PROTOCOL = TCP)(HOST=AKLAP.esri.com)(PORT=1521))

)
)

SID _LIST _LISTENER =
(SID_LIST =
(SID_DESC =

(SID_NAME = PLSEXxtProc)

(ORACLE_HOME = C:\oracle\product\10.2.0\db_1)

(PROGRAM = extproc)

(ENVS="EXTPROC_ DLLS=C:\Program Files\ArcGIS\ArcSDE\
oralOgexe\bin\st_shapelib.dll")




Oracle ExtProc - for St_geometry

- Modify the listener.ora and tnsnames.ora files
- Oracle Documentation

- Webhelp topic - Configuring the Oracle listener to access the
geodatabase with SOL

- Technical articles:
- 32188 - Error: ORA-28595: Extproc agent : Invalid DLL Path

- 33003 - Error: ORA-06522: libsg.so: cannot open shared object
file: No such file or directory

- 33004 - Bug: ORA-06522: (path)\st_shapelib.dll: cannot open
shared object file: No such file or directory

- 38043 — Bug: Configure ST_GEOMETRY for use in Oracle 11G
Release 2 on Windows

- 39119 — How to: Check if the Oracle extproc is set up correctly for
direct ST_GEOMETRY SQL queries



Controlling Storage

- Tablespace Management based on
- Backup requirements
- Activity
- Size of segment

- SDE.DBTUNE table

- Specifies configuration keyword, storage type, storage
parameters

- Dbtune entries store text for CREATE statements

- To create a keyword:

- Export DBTUNE table to a file, edit it and import back to DBTUNE
table

- To alter a keyword:
- sdedbtune —o alter



Accessing DBTUNE keyword in ArcGIS

- DBTUNE keyword must contain a Ul TEXT parameter

New Feature Class

Specily the datahase storage configuration

Configuration Keyword
" Detoult

This oplion uses the defadt ttorage parameters for the nevw
table/teature class.

(% Uga configui ation kepsioid

This option allows pou to specily & conliguration keywsard which
iefeiences the database doiage parametens [or the new
tabdeteatue class

O

DEFALLTS
SDELODB

bl SDD_GEOMETRY
ST_GEOMETRY
SURVEY MULTI BINARY
UC DEMD

'WKB GEOMEIBY |
A H =
l %Iﬁl_ DEMO
A elHAEA WLl BIMTEA
T |2l CEOWELEA




Migration Tool

- LONG RAW data type being deprecated at Oracle 11g

- Migrate Storage GP tool

Easily convert GIS datasets from a different storage format to
ST _GEOMETRY in Oracle

Changes data “in place”, no new datasets are created

Must be the data owner to execute

Supports versioned & archived datasets

&P Data Management Tools
+ & Data Comparison
- & Database
2 Clear Workspace Cache

Compact




Agenda
- System Architecture
- Installing and Configuring ArcSDE
- Users and Privileges
- Connecting to the Geodatabase
- Geodatabase Maintenance
- Storage Types
- Troubleshooting
- SDE log files
- DBMS log files
- DBMS tracing
- Resources
- Questions



Diagnostic Files

- Log files are ArcSDE output about what SDE is doing

- Useful when encountering a problem such as

- Service will not start, log file will tell you why

- ArcSDE logs stored in SDEHOME\etc

- giomgr_<service>.log - Client connection info
- sde_<service>._.log — Application Server error messages
- sdedc_Oracle.log — Direct Connect error messages

- Oracle log files, contain DBMS logged information

- System alert log: alert_<sid>._log
- Background process logs



Oracle Trace Output — using tkprof

The output contains SQL execution paths, row counts and wait events

Demo theatre — Wednesday 11:30 am to 12:00 pm - Using Oracle Trace to Troubleshoot




Demonstration

-Set up extproc
-Show keywords
- Show Logfiles



Agenda
- System Architecture
- Installing and Configuring ArcSDE
- Users and Privileges
- Connecting to the Geodatabase
- Geodatabase Maintenance
- Storage Types
- Troubleshooting
- Resources
- Product Information
- UC Events and Workshops
- Questions



Resources:

- Product Information
- http://resources.arcqgis.com/
- http://support.esri.com/

- User forums and groups
- http://forums.arcgis.com/forums/32-Geodatabase-amp-ArcSDE

- http:/fforums.esri.com/forums.asp?c=158 (read only)

- UC events and Workshop

Exhibit Hall C - Geodatabase Island
Tuesday and Wednesday - 9:00 am — 6:00 pm
Thursday 9:00 am — 1:30 pm



Training resources
http://www.esri.com/training

- Instructor-Led Courses
- Building Geodatabases
- Introduction to the Multiuser Geodatabase
- Data Management in the Multiuser Geodatabase
- ArcGIS Server Enterprise Configuration and Tuning for Oracle

- Free Web Training Seminars
- Understanding ArcSDE Table Relationships
- Introduction to ArcGIS Data Models



Agenda

« System Architecture

 Installing and Configuring ArcSDE
« Connecting to the Geodatabase

« Users and Privileges

« Geodatabase Maintenance

« Storage Types

« Troubleshooting

- Resources Please fill out the

Questions? evaluation
& Thanks for attending!



Other Sessions

Technical Workshop 20 Minute
- Road Ahead — GDB Admin
Thursday 3:40 Room 27B

- Road Ahead — Geodatabase
Thursday 9:20am Room 6B



WWW.esri.com/sessionevals

Technical Workshops
- Administration for Oracle — Advanced

Tuesday 10:15am Room 4 Wednesday 3:15pm Room 4

Geodatabase Management Demo Theatre Presentations
- Using Oracle Trace to Troubleshoot
Wednesday 11:30am Thursday 11:30am

- Using SQL with your Geodatabase
Thursday 10:30am

Technical Workshop 20 Minute

- Migrating Data to the Geodatabase
Wednesday 3:40pm Room 6B



WWW.esri.com/sessionevals
Technical Workshop 20 Minute

- Troubleshooting Performance Issues with Enterprise
Geodatabases

Thursday 10:40am Room 24A

- Upgrading to ArcGIS 10.0 Geodatabases
Thursday 1:30pm Room 23B

- Using Spatial Data in ArcGIS with Query Layers
Thursday 1:55pm Room 23B

- Implementing Database Roles in the Enterprise
Geodatabase

Thursday 3:15pm Room 3

- Enterprise Geodatabase Administration — Tips and
Tricks

Thursday 3:40pm Room 3



