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CHAPTER 1

Getting started

Installing ArcSDE™ and |oading datainto a database are arguably smple
processes, especially when using tools such as ArcGIS™ software’' s
ArcCataog™ or Microsoft SQL Server 2000’ s Enterprise Manager. So, why
isthere a configuration and tuning guide? While instalation and data loading
can berdatively straightforward, relationa database management systems are
dynamic. Relational databases offer highly efficient storage, searching, and
modeling mechanisms that can serve many users simultaneoudly. It takes
some effort to build and maintain a database that performs optimally. This
book details how to manage your ArcSDE instance within this environment
from setting up atwo- or three-tiered server to serving your spatial datato
multiple users and leveraging SQL Server advanced functiondity.

Managing databases and logins

Microsoft SQL Server alows for multiple databases. Databases can be mobile, detached, and
reattached to other servers using backup and restore or sp_detach db and gp_attach db.
Databases can be replicated to other servers, can be used as standby servers, or can employ
log shipping to distribute logsin backup environments.

Logins access databases as users. ArcSDE 8.1 has pecia requirements for managing users
and databases. Y ou can useintegrated (Windows NT or Windows 2000) logins or SQL
Server authenticated logins.

ArcSDE datais stored in SQL Server databasesin tables, managed with stored procedures and
triggers, and accessed with indexes. These entities are used in conjunction to maximize query
performance and minimize database maintenance.
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Connecting to Microsoft SQL Server

The ArcSDE server providestwo different ways to connect to your Microsoft SQL Server 7.0
or 2000 instance. ArcSDE clients may either connect to the ArcSDE service or directly to the

database.

Thetraditional ArcSDE service connection method uses athree-tiered architecture. ArcSDE
clients connect to the ArcSDE service, which then spawns a dedicated gsrvr process that
connectsto the database server. The gsrvr process brokers the spatial data between the
ArcSDE client and the database server. The ArcSDE service and the gsrvr processestypicaly
reside on the same machine as the database server, while ArcSDE clientstypically operate on
remote machines.

The direct connection method uses atwo-tiered architecture. The ArcSDE clients connect
directly to the Microsoft SQL Server. In thismethod, the ArcSDE gsrvr middletier has been
moved into the ArcSDE client. The ArcSDE clients still run on remote desktops, while the
database server runs on aserver class machine.

It is possible to use a combination of these two methods on any given database server. With a
mixed configuration, some of the ArcSDE clients may be connected directly to a SQL Server
server, while others connect to an ArcSDE service.

Figure 1.1: With the traditional three-tiered system the ArcSDE client applications connect to the
ArcSDE service, which in turn connects to the server. Within the two-tiered architecture the ArcSDE
client applications connect directly to the server. Under a mixed architecture some of the ArcSDE client
applications may connect directly to the ArcSDE service, while others connect directly to the server.
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Arranging your data

Every table and index created in a database hasto be stored somewhere. How you store these
tables and indexes can affect how well your database performs under multiuser scenarios and
complex queries.

The DBTUNE table

How isthe placement of the tables and indexes controlled? ArcSDE uses storage parameters
listed in the DBTUNE table that define how and where tables and indexes are created and
stored. Storage parameters are grouped into configuration keywords that identify how and
where a particular table or index is created.

Prior to ArcSDE 8.1, the configuration keywords were stored in the dbtune.sde file
maintained under the ArcSDE etc directory. The dbtune.sde file is still used by ArcSDE 8.1 as
theinitial source. When the ArcSDE 8.1 sdesetupmssgl.exe command executes, the
configuration parameters are read from the dbtune.sde file and written to the DBTUNE table.
Y ou can import existing dbtune filesinto the ArcSDE dbtune table using the sdedbtune
command. Y ou can make direct editsto thistable using the SQL Server Enterprise Manager.

ArcSDE 8.1 amplifies storage parameters by using actual t-sgl CREATE TABLE and
CREATE PROCEDURE storage parameters.

The ArcSDE 8.1 ingtalation crestesthe DBTUNE table. If the dbtune.sdefile is absent or
empty, sdesetupmssgl.exe creates the DBTUNE table and populates it with default
configuration keywords representing the minimum ArcSDE configuration.

The ArcSDE 8.1 dbtune table has severa default settings designed to provide afast, scalable
server “out of thebox.” These settingsinfluence clustered indexes, text in row, and network
packet size.

Inamost al cases, you will populate the table with specific storage parameters for your
database. Chapter 3, ‘ Configuring DBTUNE storage parameters', describesthe DBTUNE
table and all possible ArcSDE storage parameters and default configuration keywordsin
detail.

National language support

ArcSDE 8.1 supports multiple character setsthrough the use of the SQL_ CHARSET
environment variable.
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Support for Microsoft SQL Server 2000

Microsoft SQL Server 2000 is fully supported. Some new features of SQL Server 2000 are
directly accessiblein ArcSDE 8.1 such astext in row, indexable views, and log shipping.



CHAPTER 2

Configuring SQL Server

Microsoft SQL Server iseasy to set up and configure. SQL Server has
outstanding management tools and wizards to assist you in performing
database functions. Dueto its ease of use and rich user interface, there
are many possible configurations with SQL Server. This chapter guides
you through ArcSDE-specific rulesfor creating and managing databases,
logins, and transaction logs.

Installing Microsoft SQL Server

Ingtaling Microsoft SQL Server and starting its database service are very easy. Thereare
only afew generd rules you should adhere to when you ingtdll:

1. Choose mixed mode security. This specifiesthat your server supports both
Windows NT/Windows 2000 logins and SQL Server Authenticated logins.
ArcSDE 8.1 for Microsoft SQL Server supports both modes of security.

2. Placeyour datafiles away from your operating system’s paging file.
3. Choose a codepage that is appropriate for your language.

Managing databases and filegroups

The ArcSDE ingtdlation has the option to create the sde database and user for you. If you
choose this option, the sde database will be created within the SQL Server ingtalation
directory \data folder (e.g., c:\mssgl2k\data). Thisis acceptablein the beginning, but as
your system opens for multiuser access, you'll want to employ some kind of disk striping
to reduce disk 1/0 contention.

This section discusses managing multiple databases for use with ArcSDE, employing
disk gtriping through RAID and Filegroups, and general issues with backup and restore.

NOTE: Youmust havean ‘sde’ database.

Using multiple databases

Do you need to create and use multiple databases with ArcSDE? Or can you just usethe
sde database? The answer depends on the resources you wish to spend to administer your
server. Using multiple databases will increase the amount of setup you must perform and
can introduce some complexity with connections but makes for a cleaner design and
ead er maintenance in mature databases.

If you store datain multiple databases, you will deal with smaller files when backing up
and restoring data or truncating transaction logs. Y ou can use multiple databases asa
security mechanism by separating groups of users and data by database.
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Whileit isrecommended to leave the sde database as the sde metadata repository, there
are advantagesto storing al your datain this database. As ArcSDE returns | spatid data
auser has accessto in any database upon connection, you can probably speed up your
connection and layer ligt times by leaving al your spatid datain the sde database.
Moreover, you will not have to contend with the multidatabase rules of ArcSDE.

ArcSDE multidatabase rules

1. DML (select, insert, update, delete) statements are allowed across databases.
For example, you connect as user ‘cad’ and can select, insert, update, and delete
datafrom any spatially enabled table (alayer or feature class) in any database.

2. DDL (createtable, dter table, drop table) statements cannot occur across
databases. If you connect asuser ‘cad’ to the ‘county_hiways database, you
can only load data (shp2sde, the ArcCatal og shapefile to geodatabase utility)
into the ‘county_hiways database.

3. If you do not specify a database when you connect to ArcSDE, you connect to
the sde database. The default database is sde, not auser’s default database.

4. A connecting user “sees’ dl feature classes or layersto which they have
permissionin al databases. Feature classes or layers signify spatially enabled
tables.

5. A connecting user sees all tables (regular DBM Stables, evenif they are
registered with ArcSDE) to which they have permission in the presently
connected database. This meansthat while auser can see dl layersin any
database when connected to any database, they can only see normal DBMS
tables, even if they were created with a ArcSDE tool such as sdetable or the
ArcCatalog, in adatabase they’ ve explicitly connected to. For example, if the
cad user hastwo DBM Stables, income_avg in the sde database and traffic_stats
in the county _hiways database, the cad user must explicitly connect to the
county _hiways database to view thetraffic_statstable.

Filegroups and files

Filegroups and files compose a database. Dataresdesin filesthat are grouped by
filegroups. The database' s primary file of the primary filegroup has a*.mdf extension,
while secondary filesuse * .ndf. Log files are stored in *.Idf files. As mentioned
previoudy, afilegroup is an adminigtrative grouping of files. While files cannot span
disks, filegroups can group files across multiple disks.

Filesfill proportionately according to their membership in afilegroup. For example, if
three files comprise afilegroup, and file A is20 Mb, file B is40 Mb, and file Cis 60 Mb,
one extent isalocated fromfile A, 2 from B, and 3 from C whenever space is requested
from afilegroup.

You are not required to use files and filegroups. Y ou can store al your datain the
database’ s primary filegroup. However, employing files and filegroups offers some
advantages, namely simple data striping and parallel queries. By spreading data across
multiple disks, you have that many more spindles searching for it during aquery. The
MS SQL Server query processor will employ a separate thread for each disk storing data
on amulti-CPU machine.

Spreading your data across many diskswill decrease disk contention aswell. When many
simultaneous users begin hitting your database, data stored in multiple filesin filegroups
will help digtribute the load of your queries.
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When to use filegroups and files

Not al ArcSDE ingtalations will be on multiprocessor server class machineswith disk
arrays. ArcSDE is certified to scale from Microsoft Data Engine (MSDE) to SQL Server
Enterprise Edition. If you are serving datato afew clients on a single processor machine
with one or two disk drives, you will achieve no performance benefit by organizing data
into files and filegroups.

RAID

Redundant Arrays of Inexpensive or Independent Disks (RAID) boosts performance by
striping datainto dices across multiple disksin the disk array. By spreading data across
multiple disks, al disks share the burden of 1/0 operations thus reducing the chance of a
bottleneck occurring on onedisk. RAID’s performance increases as you add disksto the
array. The operating system and database will see only one volume, alogical
representation of the entire disk array.

In asimple configuration, you could create asingle disk array of four disks and configure
onelarge datafile within that RAID array. Y our datawould be striped across al four
disks evenly, reducing contention. The database’ s transaction log should not occupy this
same array. This solution proves very scaable aswell. Additional performance benefits
can be gained by adding disksto the array until performance increases begin to decline.
More complex configurations would include separate disk arrays for nonclustered
indexes, f and stables, or binary geometry.

Creating the SDE and other databases

Here are some smple guidelines for creating databases for use with the ArcSDE
application. For an example of creating an actual database, see Chapter 5, ‘ Connecting to
SQL Server.

1. Usefilesand filegroups because these are SQL Server units of pardlelism, can be
backed up, and alow you to use dbtune parameters for data placement. Spread your
datafiles across more than one disk. Do not confineall your datato individua disks,
but moveit across several. Thereisapoint at which too many diskswill dow things
down.

2. Auto-expand your filesinlargeincrements. SQL Server will autogrow files, but this
can dall queries and fragment your data. Fewer expans ons that use more space will
result in more contiguous data. Autogrow your transaction log in large increments
aswell.
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Figure 2.1: Autogrow your files in large increments.

3. Leave AUTO_CREATE_STATISTICSand AUTO_UPDATE_STATISTICS
enabled. Thiswill prevent your index statistics from becoming stale over repeated
edits. Dissbleauto shrink. Disabling it will prevent the server from attempting to
reduce the size of your data files during potentialy inopportune times. 'Y ou will
want to manually shrink your database files after dataloading and your transaction
logs after heavy sdections (repeated selections of over 100 features from ArcMAP,
for example) or frequent edits.

Figure 2.2: Leave AUTO_UPDATE_STATISTICS and
AUTO_CREATE_STATISTICS enabled

4. Create your sde database and transaction logs on a separate disk from the Operating
System’s paging file.
5. If usng RAID 5, keep the tempdb database out of the disk array.
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6. If usng RAID, consider using different disk arraysfor the data files and transaction

logs.

7. Refrain from naming your databases with SQL Server reserved words such as
“nationa” or “tran.” Keep your database names (and al ArcSDE object names
including tables, users, indexes, etc.) under 32 charactersin length.

Example: Using SQL to create an sde database

The eassest way to create a database, filegroups, and data files is to use the SQL Server
Enterprise Manager. Expand your server, right-click the databases node, and select “New
Database” However, you can employ SQL scriptsto automate this activity.

This example creates an sde database with one filegroup and one large datafile within a
RAID array. Thelogfileis creasted on a separate disk. The filegroups are created so that
the ArcSDE system tables are left on the primary filegroup.

Create Database sde
On Primary
(NAME = sde_dat,
FILENAME = ‘g:\data\sde.mdf’,
SIZE =40,
MAXSIZE = UNLIMITED,
FILEGROWTH = 15% ),
FILEGROUP SpatialData
(NAME = SpatialData_dat,

FILENAME = ‘g:\data\SpatialData.ndf’,

SIZE =400,
MAXSIZE = UNLIMITED,
FILEGROWTH =400)

LOG ON

(NAME = ‘SDE_LOG/,
FILENAME = ‘F:\logs\sde_log.Idf’,
SIZE = 200,
MAXSIZE = UNLIMITED,
FILEGROWTH =200)

GO

/*add logins to the server*/
sp_addlogin ‘sde’, ‘esri.sde’, ‘sde’

go

sp_addlogin ‘bob’,’esri.bob’,'sde’

go

sp_addlogin ‘carto’,'world.round’,'sde’
go

[*switch to the sde database and
add users */

use sde

go

sp_grantdbaccess ‘bob’

go

sp_grantdbaccess ‘sde’

go

sp_grantdbaccess ‘carto’

go

[*permissions*/

grant create table to sde
grant create procedure to sde
grant create view to sde

grant create table to bob
grant create table to carto

[*created on primary filegroup */

[*specify another filegroup to separate*/

[*spatial data*/

[*place log on different drive*/
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Managing logins and users

The ArcSDE ingtall program gives you the option of creating the sde database and user.
If you allowed it to creste the sde user and database, then you can probably start your
ArcSDE service. If you did not, you'll need to creste an ‘sde’ login and add it asa user to
the sde database.

Microsoft SQL Server has‘logins and ‘users” A login isanamed account that has
access rights to the database server but not necessarily accessto adatabase. A userisa
login that has been granted accessto a database.

There are two types of authentication: SQL Server authentication and Windows NT or
Windows 2000 authentication. SQL Server authentication specifies that the named
accounts are valid only in SQL Server. Windows NT or Windows 2000 authentication
signifiesthat an operating system account is aso valid within the database server.

MS SQL Server also supportsroles. Roles are specia groupings of usersto which a
specific privilegeis granted. There are three types of roles: fixed server, database, and
user-defined. Fixed server roles span the server and apply to all databases. Database and
user-defined roles pertain to a specific database.

Once you have ingtalled the software and started the ArcSDE service, or if you want to
“preconfigure” your server for ArcSDE, you must create logins and users. We
recommend that you use the ‘sde’ user as the sde application dba and not as a standard
user. If you choose to follow this recommendation, you'll need to create new logins and
grant them access to your databases.

Logins and users: The rules for ArcSDE

Before you creste logins and users for ArcSDE, you must understand the requirements
for permissions and database access. Because you can have multiple databasesin MS
SQL Server and have different types of authentication, you should ensure that your logins
adhere to these rulesto prevent unexpected client behavior when accessing your spatial
data. Remember that a database user isalogin that has been granted accessto that
database.

1. The'sde’ user must have create table, create view, and create procedure permission
withinthe ‘sde’ database. The sde user must be able to create the metadata tables and
stored procedures that manage an ArcSDE ingtance. If you are usng SQL Server 2000,
the sde user must also have “ create function” permission.

2. The'sde’ login must be granted access to any other database in which you will store
Satia data.

3. You must add al logins that will access spatial data as users to the sde database and
grant them create table permission. These users must be able to write their logfilesinto
the sde database and select againgt the sde metadata. NOTE: Thefirgt time auser
accesses spatial datamanaged by ArcSDE, they create two logfile tablesin the sde
database. Aslong asthese tables are not deleted, it is permissible to revoke their create
table permission because they have created their logfile tables.

4. Any user that will own (create) datain any database through the ArcSDE application
must have create table and create procedure in that database. They must have create table
to create the tables comprising an ArcSDE feature class and create procedure to create
objectid generation stored procedures that accompany a feature class.

5. You must explicitly connect to a database to create datain it, drop atable fromiit, or
ater atablewithin it. In other words, DDL statements can only beissued on dataif you
have explicitly connected to the database storing that data. If you don't specify a database
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name in your connection string, you connect, by defaullt, to the sde database. Weignorea
login's default database!

6. Y ou can connect to any database and edit data to which you have permissionsin any
other database.

7. Y ou should have a separate account for al your application usersto reduce contention
againg the logfile tablesin the sde database. The logfile tables are used to store sdlection
ID’sin programs such as ArcGIS or ArcView® DBAccess. If you have multiple users
logging into ArcSDE as the same account and then selecting featuresin their client
programs, they may see unpredictable results or experience performance problems due to
their sharing of asingle logfiletable.

8. You cannot use a SQL Server reserved word for alogin or user name. Examples of
reserved words are Max, National, and Count. See the SQL Server books online (BOL)
for acomplete liting.

ArcSDE users rule matrix

User In SDE database In other database

SDE User create table, create view, create procedure,

create function (SQL Server 2000) must be added as a user

add as a user if will access data,

Other User if wi o
create table, create procedure if will own data create table and procedure if will own

data

Creating a new SQL Server authenticated login for use in
ArcSDE

Keep in mind there are multiple waysto do this. SQL Server 7 and 2000 aso differ
dightly, but the ideaisthe same: you must first create or add anew login to the relationd
database management system (RDBMS) before you can access data as that login. Each
topic listed below describes the entire process from creeting the login to granting it access
to a database or databases, and granting that user privileges within a database.

Enterprise Manager

1. Openthe SQL Server Enterprise Manager, expand your server’ sbranch in the
treeview, expand the “ security” node, and select the loginstopic.
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2. Inthedetails panel ontheright, right-click and select “new login.”
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SAL Server Login Properties - Hew Login

wde
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Select the SQL Server Authentication radio button, name the login, and provide a
password. Assign a default database.

3. Now click the Database Accesstab. Scroll through the list of databases and select
the sde database and any other database you want to add thislogin to asa user.
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4. Click OK and you'll be prompted to confirm your password. The process both
crestes the new login and grantsit access to a database or databases (adds that login
asauser to adatabase).

5. Now expand the databases tree in the treeview and right-click the sde database (or
any other database you' ve added that login to as a user). Select Propertiesfromthe
popup menu. In the properties form, select the Permissionstab. You'll seeagrid of
users of this database with columns listing permissions. Check off “creste table” and
“create procedure” for auser who will own datain this database. Check off “create
table” for any user in the sde database. Click OK.

Transact SQL

Scripting the creation of your logins and usersis much faster than using the Enterprise
Manager. The same rules apply as with the Enterprise Manager. Below isa SQL script
that will demongtrate thisidea.

/*
Add sde and non-sde login and user
*

/*

Stepl: Add the logins to the server using

the sp_addlogin stored procedure.

sp_addlogin ‘<login_name>','<pass>','<default_db>*
*

use master

go

sp_addlogin ‘sde’,'spatial.data’,'sde’
go

sp_addlogin ‘arthur’,’dent’,'sde’

go
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/*
Step2: Grant the login access to the sde database
using sp_grantdbaccess. Grant the user create table
and stored procedure. You must switch to the sde
database to do this.

*

use sde

go

sp_grantdbaccess ‘sde’

go

sp_grantdbaccess ‘arthur’

go

grant create table to sde

grant create table to arthur
grant create procedure to sde
grant create view to sde

grant create function to sde --SQL Server 2k only!
grant create procedure to arthur

go

Using Windows 2000 or Windows NT logins with ArcSDE
ArcSDE 8.1 for MS SQL Server supports both SQL Server and Windows authentication.

Windows users are parts of domains and groups. Y ou can add individual windows users
or groupsto SQL Server and connect with them to ArcSDE data stores. There are issues
with thisimplementation aslogin names and user names can differ.

To useintegrated loginswith ArcSDE you must:

1. Addthe domain user to agroup on the ArcSDE server.

2. Addthe domain user to the SQL Server asanew login.

3 Grant the new login accessto adatabase.

4. Grant thelogin appropriate permissions within the database.

Y ou don’t have to perform points 2-4 if your Windows NT user is added to the machine
and isamember of the Windows NT administration group on that machine.

NOTE: WindowsNT groups are hot supported at ArcSDE 8.1.

Using Windows 2000 or NT ‘sde’ login

You can use anintegrated ‘sde’ login instead of a SQL Server authenticated sdelogin.
Keep in mind that the ingtaller will always create a SQL Server ‘sde’ authenticated login.
However, you don't have to run the postingtaller to set up your sde database.

To use anintegrated sde login:
1. Add the domainname\sde login to the SQL Server logins collection.

2. Addthe sdelogin to the sde database (and any other database you intend to use for
patial data storage) asauser.

3. Grantthesdelogin createtable, view, stored procedure, and function (create
function is necessary in SQL Server 2000 only).

4. Loginto the server (the server, not the SQL Server) asthe sdelogin if you have not
aready.

5. OpenaDOS prompt and switch directories to %SDEHOME%\bin. Run
sdesetupmssgl —o ingtall asthe sde user. Do not input a username or password.
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sdesetupmssqgl —o install —s rift —H c:\sde81\sqlexe

6. Runsdeservice—o creste to create an sde service. Again, do not specify password
argument. Usethe minimum options: -s, -1 ,-d, -H.

Sdeservice —o create —s rift\sgl2k —| Fabio —d SQLSERVER -H c:\sde81\sglexe —i esri_sde
7. Startthesdesarvice net sart esri_sde. Alternatively, make adirect connectiontoiit.

Connecting to an ArcSDE service as a Windows NT login

Y ou can connect to an ArcSDE service without using a username or password with some
ArcSDE clients. The examples below use the administration commands to demonstrate
thisfunctionality.

Sdelayer:

C:\>sdelayer -0 describe -i sql82k
ArcSDE 8.1 Build 633 Tue Nov 21 22:30:10 PST 2000
Layer Administration Utility

Database : VTEST

Table Owner : VTEST

Table Name : SANDIEGO_NET_JUNCTIONS

Spatial Column : SHAPE

Layerid: 8

Entities : npc

Layer Type : SDE

1/0 Mode : NORMAL

User Privileges : SELECT, UPDATE, INSERT, DELETE
Layer Configuration: DEFAULTS

Setable:

C:\>sdetable -o create -t authentication_test -d “colA string” -i sqI82k

ArcSDE 8.1 Build 633 Tue Nov 21 22:30:10 PST 2000
Attribute Administration Utility

Successfully created table authentication_test.
Sdeimport:

E:\world_sdex>sdeimport -0 create - test,shp -i sql82k -f cntry94

ArcSDE 8.1 Build 633 Tue Nov 21 22:30:10 PST 2000
SDEX File Import Administration Utility

Importing SDEX from cntry94 ...
165 features read.
165 features stored.

ArcCatalog:
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NOTE: Using integrated logins (Windows 2000 and NT) in direct connect

If you make adirect connection to ArcSDE using a Windows 2000 or NT user, your
connection login and password will be taken from your operating system login.

Using roles

Database and user-defined

Adding a database user to arole smplifies administration by reducing the number of
things you have to do per user. If you define arole that has create table and procedure and
then add all your ArcSDE usersto it, you have reduced the number of timesyou haveto
grant a privilege to each one. Or you can use a predefined database role such as
db_datareader or db_datawriter to accomplish asimilar end. Make sure you consult the
SQL Server 7 or 2000 Books Online so you understand what each role alows.

Y ou can use the sdelayer -o grant or -0 revoke command to grant or revoke a privilege
(SELECT, INSERT, UPDATE, DELETE) to arole. For example, you have arole caled
‘highways_editors in the sde database. This role contains the user we created above,
‘arthur.” Y ou could grant thisrole SELECT, INSERT, UPDATE, DELETE permissions
againgt an ArcSDE feature class, ‘county_hiways.’

sdelayer -o grant -U highways_editors -A SELECT, INSERT, UPDATE, DELETE -I
county_hiways,shape -u county -p big.bab -i esri_sde -s vogon

Considerations with database role “db_owner”

Adding a user to thisrole makes that user ‘dbo’ within that database. This meansthat this
user can execute any DDL or DML statement againgt any fully qualified table in that
database. They can aso grant other users permissions within that database. However,
ownership of their database objects remainsin their account name, not dbo. For example,
if the user ‘cad’ isadded to the db_owner role and then loads data into the sde database,
the created tables are owned by ‘ cad’ and not dbo, even though thisuser is equivaent to
‘dbo’ in that database.

If thelogin‘cad’ createsthe database, the rules change. Now, any object that cad
createsis owned by dbo. Since ArcSDE stores ownership namesin severd tables,
incong stency in qualification can confuse connecting clients.
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Fixed server roles

Fixed server roles pertain to the server, and hence, all databases. There aretwo main
thingsto consider here: if you add a user to the sysadmin fixed server role, anything that
user createsin the database is owned by ‘dbo’ in any database, and you can add a user to
multiple, sometimes conflicting, roles. Thislast point will assuredly cause problems
when you connect and attempt to view (or load) your data. It is easy to do this, so make
sureyou don't. You assign alogin (correctly or incorrectly) to one or morefixed server
roles upon login cregtion. Figure 2.5 isascreenshot of SQL Server 2000 that showstthis.
Be careful you don't do thid!
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Figure 2.3: Adding a login to all fixed server roles—Don’t do this!
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Roles: Summary rules

1. Avoid the use of fixed server roles where possible, epecially the sysadmin fixed
server role,

2. Do not place usersinto every role. Be very selective about which roles you place them
into.

3. Avoid any role that will change object ownership away from a usernameto *dbo.’

NOTE: If you are going to use Windows NT or 2000 authentication, you may not be able
to conformto rule 3.

If al of your datais owned by ‘dbo’ yet you loaded it as aregular user, you should check
that login’s properties to make sure you have not inadvertently added it to multiple roles.

Who should own the data?

Y ou should carefully consider who will own the data or specific datasetsin your ArcSDE
databases. ArcSDE 8.1 dlows you to view and edit (DML) datathat you have permission
to in any database regardless of your connection database.

For example, the cad user has full permissions to datain the contours database, the
county_hiways database, and the sde database. This user can explicitly connect to any of
the three databases to view or edit data. Every time the cad user connectsto ArcSDE,
ArcSDE must figure out what dataset names it must return to the client. Thislist of
dataset names would represent what datasetsthat cad has permissionsto. The more data
cad has permissionsto, the longer it takesto return thislist.
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Can the sde user own al the data? Although there is no pressing reason to not have the
sde user own al the data, it is cleaner to reserve the sde user asthe owner of the sde and
gdb system tables, the ‘dba of the sde application.

Data ownership recommendations

1. Have the sde user own only the sde and gdb application system tables and stored
procedures.

2. Be careful if you will have ‘dbo’ own al your data. Y ou may encounter unexpected
results when querying for layers.

3. Rolesincrease the amount of data a user has permissionsto.

4. The more data a user has permission to, the longer it will take to connect.

Managing transaction logs

Transaction logs are composed of aphysical log, virtua logs, and alogicd log. The
physica logisadisk space alocation, and virtual logs areitsinternal segments. The
logical log contains all undeleted transaction records and the active portion of this
structure.

Transaction logs record transactions, data modifications, extent allocations and
dedllocations, and creation/destruction of tables and indexes. Thisrecord alows you to:

1. ROLLBACK changes made within atransaction.

2. During recovery, roll back incomplete transactions initiated before a database
failure.

3. During recovery, roll forward modifications listed in the log but not yet written
to disk.

Each record written to the log has a Log Sequence Number (LSN). All new records are
written to the end of thelog and have ahigher LSN than their predecessor. Logs “wrap
around,” or consume, as much open pace as hecessary, until the end of thelogica log
reachesits beginning. Thiswill cause the physical log to autogrow if allowed or throw an
error. Thelog will autotruncate itself when automatic checkpoints occur. However, the
log cannot truncate itself past the Minimum Log Sequence Number (MinLSN), which
can be the oldest uncommitted transaction listed.

Sooner or later, you'll notice that your transaction logs have grown to considerable size.
ArcSDE Transaction logs grow due to dataloading, editing, and making selectionsinto
sde logfiles. When you make selections with ArcGIS clients such as ArcMap™, al
sdlections exceeding 100 records are written into a database logfile. The continuous
inserting and deleting from this table will make the database transaction log grow.

Astransaction logs are critical to recovery, ideally you'll have a series of backed up logs
you can use to restore your database to apoint intimeif you encounter a database failure.
Backing up your database and logfile should control the size of thelog by truncating it. If
you have not made regular backups of the transaction log, you'll need to take action to
reduceitssize. To reduce the amount of space used within the physical logfile by the
logicdl log, truncateit. To reduce the overdl size of the physicd logfile, shrink it.

Truncating transaction logs

Truncating atransaction log refersto the process of removing records from the log that
are no longer necessary for database recovery. These LSNs of these records would
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precede the MinLSN of the active portion of the logica log. Truncating thelog will not
shrink the size of the physicdl log.

To truncate your log do one of the following:
1. Backup the database using either the Enterprise Manager or the Backup statement.
2. Backup thelogfile usng the Enterprise Manager or the Backup statement.

3. Settruncatelog on checkpoint. Thisisan automatic setting that will automatically
truncate your database whenever checkpoint occurs. Checkpoints flush dirty pages
from the buffer cache and are determined with the Recovery Interval or whenever
you:

a Issuethe CHECKPOINT command.

b.  Shutdown the database.

C. Issuean dter table statement.

Setting truncate log on checkpoint has consequences.

Once you' ve issued the backup statement, all records preceding the MinL SN are marked
for reuse, and the reported size of the transaction log'slogical logissmaler. The
following figures demondtrate this.

Figure 2.4: A transaction log after registering some very large feature classes with the Geodatabase
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Figure 2.5: The same log after a database backup. The log has been truncated.

= Space allocated

Dafta:

Tatal Wesnd W Frec

Shrinking the transaction log

Truncating the log marks all nonactive transactions as reusable but does not reclaim any
space, only delaying any more growth to the physicd log file. In the case shown above
in Figure 2.5, the physical log file ill consumes 315.8 MB even though only 11.4 MB
areactive. You may find that you need some of thisextraspace. Shrinking the
transaction log will return alocated space to the operating system.

To shrink the transaction log do one of the following:

1. Usethe Enterprise Manager’s Shrink database utility: Right-click your database and
sdlect all tasks— Shrink Database. Input your desired resulting free space and click
OK.

2. Us=DBCC SHRINKDATABASE.
In the figure below, we used the Enterprise Manager to shrink thelogfileto 49.7 MB.
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Figure 2.6: The logdfile’s new size after shrinking it
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Help! It won’t shrink!

Under certain circumstances, you will not be able to shrink the size of the logfile. Asthe
logical log progresses through seria lists of Log Sequence Numbers, the active portion of
the log will arrive at the end of the physical file. Y ou cannot return space preceding the
MinLSN to the operating system. What you must do is advance the MinLSN to the
beginning of the physicd file by following this process:

1. Backup the database. Thiswill mark the preceding recordsto the minimum log
sequence asreusable. Check the size of thelog file.

2. Execute some updates using t-sgl. This should move the active portion of thelog
toward the beginning of the physical file.

3. Execute dbcc shrinkdatabase (dbname) to create a“ shrinkpoint.”
4. Backupthelogfile.

At this point you should see more free space in the logfile. Repeat afew timesif
necessary.
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CHAPTER 3

Configuring DBTUNE storage
parameters

DBTUNE storage parameters allow you to control how ArcSDE
clients create objects within a SQL Server database. They determine
such things as which filegroups a table or index is created in. Specific
SQL Server tuning parameters are stored in the DBTUNE file, which
isused by ArcSDE to create the SDE_dbtune table.

The DBTUNE table

The dbtune storage parameters are maintained in the DBTUNE metadatatable. The
DBTUNE table aong with al other metadata tablesiis created during the setup phase that
followsthe ingtallation of the ArcSDE software. The DBTUNE table has the following

definition.

Column Name Data Type Length Allows Null
keyword varchar 32 no
parameter_name varchar 32 no
config_string varchar 2048 yes

The keyword field stores the keywords. Within each keyword, there are a number of
parameters. The names of these are stored in the parameter_name field. Each
parameter has a configuration string associated with it, and thisis stored in the
config_string field. After creating the DBTUNE table, the setup phase of the
ArcSDE 8.1 installation popul ates the table with the contents of the dbtune.sde file,
which it expectsto find under the etc directory of the SDEHOME directory. If the
DBTUNE table aready exists, the ArcSDE setup phase will not alter its contents,
should you decide to run it again.

Editing the DBTUNE table

Although users are free to edit the contents of the DBTUNE table using a SQL
interface such as Query Analyzer, the sdedbtune administration tool has been
provided to enable the export of the contents of thistable to afile. The file can then
be edited in aWindows NT file-based editor such as"WordPad". After updating the
file, users can then repopulate the DBTUNE table using the import operation of the
sdedbtune command. In the following example the DBTUNE table is exported to the
dbtune.out file, the file is edited with Windows WordPad, and then it isimported
after making changesto the file.
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C:\>sdedbtune -o export -f dbtune.out -i sql82k -s rhiannon -D sde -u sde -p go
ArcSDE 8.1 Build 664 Tue Dec 26 22:32:22 PST 2000
Attribute Administration Utility

Successfully exported to file SDEHOM E\etc\dbtune.out
C:\>write %sdehome%o/etc/dbtune.sde

C:\>sdedbtune -o import -f dbtune.out -i sql82k -s rhiannon -D sde -u sde -p go
ArcSDE 8.1  Build 664 Tue Dec 26 22:32:22 PST 2000
Attribute Administration Utility

Import DBTUNE Table. Areyou sure? (Y/N): y

Successfully imported from file SDEHOM E\etc\dbtune.out

The sdedbtune administration tool always exports the file in the etc directory of the
ArcSDE home directory. Y ou cannot relocate the file to another directory with a
qualifying pathname. By not allowing the relocation of the file, the sdedbtune
command ensures that they are located in the ArcSDE software’s etc directory under
the ownership of the ArcSDE administrator.

Arranging storage parameters by keyword

Parameters of the DBTUNE table are grouped by keyword. When the contents of the
dbtune table are exported to afile, the keywords are prefixed by two pound signs
“##'. The 'END’ clause terminates each keyword. Keywords define the storage
configuration of simple objects such as tables and indexes and complex objects such
as feature classes, network classes, and raster columns. ESRI client applications and
some ArcSDE administration tools assign DBTUNE keywords to these objects. The
pound signs ‘## are not included when the keywords are assigned.

DEFAULTS keyword

Each DBTUNE table has afully populated DEFAULTS keyword. The DEFAULTS
keyword can be selected whenever you create a table, index, feature class, or raster
column. If you do not select a keyword for one of these objects, the DEFAULTS
keyword is used. If you do not include a parameter in a keyword you have defined,
ArcSDE substitutes the parameter from the DEFAULTS keyword. The DEFAULTS
keyword relieves you of the need to define all the parameters for each of the
keywords you define. The parameters of the DEFAULTS keyword should be
populated with values that represent the average storage configuration of your data.
During installation, if the ArcSDE software detects a missing DEFAULTS keyword
parameter in the dbtune.sde file, it automatically adds the parameter. If you import a
dbtune file with the sdedbtune command, it will automatically add any parameters
that are missing. ArcSDE will detect the presence of the following list of parameters
and insert the parameter and the default configuration string.
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##DEFAULTS
NUM_DEFAULT_CURSORS-1
UL_TEXT "

A_CLUSTER_ROWID 0
A_CLUSTER_SHAPE 1
A_CLUSTER_STATE_ROWID 0

A_CLUSTER STATEID 0
A_CLUSTER_USER 0

A_INDEX_ROWID "WITH FILLFACTOR = 75"
A_INDEX_SHAPE "WITH FILLFACTOR = 75"
A_INDEX_STATE_ROWID "WITH FILLFACTOR = 75"
A_INDEX_STATEID"WITH FILLFACTOR = 75"
A_INDEX_USER  "WITH FILLFACTOR = 75"

A_STORAGE
B_CLUSTER_ROWID 0
B_CLUSTER_SHAPE 1

B_CLUSTER_USER 0
B_INDEX_ROWID "WITH FILLFACTOR = 75"
B_INDEX_SHAPE "WITH FILLFACTOR = 75"
B_INDEX_USER  "WITH FILLFACTOR = 75"
B_STORAGE

B_TEXT_IN_ROW 256

D _CLUSTER ALL 0

D_CLUSTER DELETED _AT1
D_CLUSTER_STATE_ROWID 0

D_INDEX_ALL  "WITH FILLFACTOR = 75"
D_INDEX_DELETED_AT "WITH FILLFACTOR = 75"
D_INDEX_STATE_ROWID "WITH FILLFACTOR = 75"
D_STORAGE

F CLUSTER FID 1

F INDEX_AREA  "WITH FILLFACTOR = 75"

F_INDEX_FID "WITH FILLFACTOR = 75"
F INDEX_LEN  "WITH FILLFACTOR = 75"
F_STORAGE

F TEXT_IN_ROW 256
S CLUSTER ALL 1

S CLUSTER_SP FID 0
S INDEX_ALL "WITH FILLFACTOR = 75"
S INDEX_SP_FID "WITH FILLFACTOR = 75"
S _STORAGE

END

Setting the system table DATA_DICTIONARY
keyword

During the execution of the install operation of the sdesetupmssgl administration
tool, the ArcSDE and geodatabase system tables and indexes are created with the
storage parameters of the DATA_DICTIONARY keyword. Users may customize the
keyword in the dbtune.sde file (found in the %SDEHOM E%!\etc directory) prior to
running the sdesetupmssgl tool. In this way you can change default storage
parameters of the DATA_DICTIONARY keyword. Editsto all of the geodatabase
system tables and most of the ArcSDE system tables occur when schema change
occurs. As such, editsto these system tables and indexes usually happen during the
initial creation of an ArcGIS database with infrequent modifications occurring
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whenever a new schema object is added. Four of the ArcSDE system tables,

SDE _version, SDE_states, SDE_state lineages, and SDE_mvtables modified,
directly participate in the ArcSDE versioning model and record events resulting from
changes made to multiversioned tables. If your site makes extensive use of a
multiversioned database, these tables and their associated indexes are highly active.
Separating these objectsinto their own filegroups allows users to position their data
files on disks that experience low /O activity. Thiswill avoid as much disk I/0O
contention as possible. If the dbtune.sde file does not contain the
DATA_DICTIONARY keyword, or if any of the required parameters are missing
from the keyword, the following records will be inserted into the
DATA_DICTIONARY when the tableis created.

##DATA_DICTIONARY

B_CLUSTER _ROWID 0

B_CLUSTER USER 0

B_INDEX_ROWID "WITH FILLFACTOR = 75"
B_INDEX_USER  "WITH FILLFACTOR = 75"
B_STORAGE

MVTABLES MODIFIED_INDEX "WITH FILLFACTOR = 75"
MVTABLES MODIFIED TABLE""

STATE_LINEAGES INDEX "WITH FILLFACTOR = 75"
STATE_LINEAGES TABLE ""

STATES INDEX "WITH FILLFACTOR = 75"

STATES TABLE "

VERSIONS INDEX "WITH FILLFACTOR = 75"
VERSIONS TABLE ""

END

Changing the appearance of DBTUNE keywords in the
ArclInfo user interface

ArcSDE 8.1 introduces two new parameters that will support the Arclnfo user
interface UI_TEXT and UI_NETWORK_TEXT. ArcSDE administrators can add
one of these parameters to each keyword to communicate to the Arcinfo™ schema
builders the intended use of the keyword. The configuration string of these
parameters will appear in Arclnfo interface dbtune keyword scrolling lists. The
Ul_TEXT parameter should be added to keywords that will be used to build tables,
feature classes, and indexes. UI_NETWORK_TEXT parameter should be added to
parent network keywords.

LOGFILE keywords

Logfiles are used by ArcSDE to maintain temporary and persistent sets of selected
records. Whenever a user connectsto ArcSDE for the first time, the SDE_logfiles
and SDE_logfile_datatables and indexes are created. Administrators may create a
keyword for each user that begins with the LOGFILE_<username>. For example, if
the user’sname is STANLEY, ArcSDE will search the dbtune table for the
LOGFILE_STANLEY keyword. If this keyword is not found, ArcSDE will use the
parameters of the LOGFILE_DEFAULTS keyword to create the SDE_logfiles and
SDE_lodfile_datatables. ArcSDE aways creates the DBTUNE table with a
LOGFILE_DEFAULTS keyword. If this keyword is not specified in the dbtune file
that isimported with the sdedbtune command, ArcSDE will populate the dbtune
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table with a default LOGFILE_DEFAULTS parameter. In addition, if the dbtune file
contains some of the LOGFILE_DEFAULTS keyword parameters, ArcSDE will
supply therest. Therefore, the LOGFILE_DEFAULTS keyword is aways fully
populated. If a user-specific keyword exists, but some of the parameters are not
present, the parameters of the LOGFILE_DEFAULTS keyword are used. If some of
the parameters are not set in either a user-specific keyword or the
LOGFILE_DEFAULTS keyword, the SQL Server defaults are used. Creating a
logfile keyword for each user makes it possible to separate their logfiles onto
different devices by specifying the filegroup the logfile tables and indexes are
created in. Most installations of ArcSDE will function well using the
LOGFILE_DEFAULTS parameters supplied with the installed dbtune.sde file.
However, for applications that make heavy use of logfiles, such as Arclnfo,
ArcEditor™ ArcIMS®, and ArcView, it may help performance by spreading the
logfiles across separate filegroups. Typically, logfiles are updated whenever a
selection set that exceeds 100 records. If the imported dbtune file does not contain a
LOGFILE_DEFAULTS keyword, or if any of the logfile parameters are missing,
ArcSDE will insert the following records:

##_OGFILE_DEFAULTS

LD_CLUSTER ALL 0

LD_CLUSTER DATA_ID 0
LD_CLUSTER_ROWID 1

LD_INDEX_ALL  "WITH FILLFACTOR = 75"

LD_INDEX_DATA_ID "WITH FILLFACTOR = 75"
LD_INDEX_ROWID "WITH FILLFACTOR = 75"
LD_STORAGE

LF CLUSTER DATAID 0
LF CLUSTERID 0

LF_CLUSTER NAME 0
LF_INDEX_DATA_ID "WITH FILLFACTOR = 75"
LF_INDEX_ID "WITH FILLFACTOR = 75"
LF_INDEX_NAME "WITH FILLFACTOR = 75"
LF_STORAGE

UI_TEXT "

END

Index parameters

Index parameters define the storage configuration of a SQL Server index. The index
parameter is appended to a SQL Server CREATE INDEX statement during its
creation by ArcSDE. Valid entriesinto an ArcSDE index parameter include all SQL
Server CREATE INDEX statement parameters to the right of the statement’ s column
list.

The business table parameter

A businesstable is any SQL Server table created by an ArcSDE client, the sdetable
administration command, or the ArcSDE C application programming interface (API)
SE table create function. Use the DBTUNE table’s B_ STORAGE parameter to
define the storage configuration of a business table.
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The business table index parameters

Three index parameters exist to support the creation of businesstable indexes. The
B_INDEX_USER parameter holds the storage configuration for user-defined
indexes created with the C API function SE_table create index and the create index
operation of the sdetable command. The B_INDEX_ROW!ID parameter holds the
storage configuration of the index ArcSDE creates on the register table's object ID
column, commonly referred to as the ROWID. A registered table can be created with
the alter_reg operation of the sdetable command or from the ArcCatal og interface.
The B_INDEX_SHAPE parameter holds storage configuration of the spatial column
index ArcSDE creates when a spatial column is added to a business table. Thisindex
is created by the ArcSDE C API function SE_layer_create. Thisfunction is called by
Arclnfo when it creates a feature class and by the add operation of the sdelayer
command.

Multiversioned table parameters

Registering a business table or feature class as multiversioned allows multiple users
to maintain and edit their copy of the object. At appropriate intervals each user
merges the changes they have made to their copy with the changes made by other
users and reconciles any conflicts that arise when the same features are modified.
ArcSDE creates two tables—the adds table and the del etes table—for each table that
isregistered as multiversioned. The A_STORAGE parameter maintains the storage
configuration of the adds table. Four other parameters hold the storage configuration
of the indexes of the adds table. The adds table is named A<n>, where <n> isthe
registration ID listed in the SDE.TABLE_REGISTRY system table. For instance, if
the business table ROADS is listed with aregistration ID of 10, ArcSDE creates the
addstable as A10. The A_INDEX_ROWID parameter holds the storage
configuration of the index ArcSDE creates on the multiversion object ID column,
commonly referred to as the ROWID. The adds table ROWID index is named
A<n>_ROWID_IX1, where <n> isthe business table's registration |D that the adds
table is associated with. The A_INDEX_STATEID parameter holds the storage
configuration of the index ArcSDE creates on the adds table's SDE_STATE_ID
column. The SDE_STATE_ID column index is called A<n>_STATE_IX2, where
<n> isthe business tabl€'s registration ID that the adds table is associated with. The
A_INDEX_SHAPE parameter holds the storage configuration of the index ArcSDE
creates on the adds table's spatial column. If the business table contains a spatial
column, the column and the index on it are duplicated in the adds table. The adds
table's spatial column index iscalled A<n>_IX1 A, where <n> isthe layer ID of the
feature class asit islisted in the SDE.LAYERS table. The A_INDEX_USER
parameter holds the storage configuration of user-defined indexes ArcSDE creates
on the adds table. The user-defined indexes on the business tables are duplicated on
the adds table. The D_STORAGE parameter holds the storage configuration of the
deletes table. Two other parameters hold the storage configuration of the indexes
ArcSDE creates on the deletes table. The deletes table is named D<n>, where <n> is
the registration ID listed in the SDE. TABLE_REGISTRY system table. For instance,
if the business table ROADS is listed with aregistration ID of 10, ArcSDE creates
the deletestable asD10. The D_INDEX_ STATE_ROWID parameter holds the
storage configuration of the D<n>_IDX1 index ArcSDE creates on the deletes
table’'s SDE_STATE_ID and SDE_DELETES ROW_ID columns. The
D_INDEX_DELETED_AT parameter holds the storage configuration of the
D<n>_|DX2 index ArcSDE creates on the deletes table’s SDE_DELETED_AT
column. Note: If akeyword is not specified when the registration of a business table
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is converted from single-version to multiversion, the adds and del etes tables and their
indexes are created with the parameters of the configuration keyword the business
table was created with.

Feature class parameters

A feature class created with a compressed binary storage (image datatype) format
adds two tables to the SQL Server database—the feature table and the spatial index
table. Three indexes are created on the feature table, and two indexes are created on
the spatial index table. The storage parameters for these tables and indexes follow
the same pattern asthe B_STORAGE and B_INDEX_* parameters of the business
table. The F_STORAGE parameter holds the SQL Server CREATE TABLE storage
configuration of the feature table. The feature table is created as F_<n>, where <n>
references the layer ID of the table's feature class found in the SDE_layerstable. The
F_INDEX_FID parameter holds, the SQL Server CREATE INDEX storage
configuration of the feature table’ s spatial column index. The spatial column is
created as F_<n>_IX1, where <n> references the layer ID of the index's feature class
found in the SDE_layerstable. The F_INDEX_AREA parameter holds the SQL
Server CREATE INDEX storage configuration of the feature table’s area column
index. The spatial columniis created as F_<n> AREA, where <n> references the
layer ID of the index's feature class found in the SDE_layerstable. The
F_INDEX_LEN parameter holdsthe SQL Server CREATE INDEX storage
configuration of the feature table’s length column index. The spatial column is
created as F_<n>_L EN, where <n> references the layer ID of the index’s feature
classfound inthe SDE_layerstable. The S STORAGE parameter holds the SQL
Server CREATE TABLE storage configuration of the spatial index table. The spatial
index tableis created as S_<n>, where <n> references the layer ID of the spatial
index table' s feature class found in the SDE_layerstable. The S INDEX_ALL
parameter holds the SQL Server CREATE INDEX storage configuration of the
spatial table first index. The spatial index tableiscreated as S _<n>_[X1, where <n>
references the layer ID of the index’ s feature class found in the SDE_layerstable.
The S INDEX_SP_FID parameter holds the SQL Server CREATE INDEX storage
configuration of the spatial table second index. The spatial index tableis created as
S <n>_1X2, where <n> references the layer ID of the index’s feature class found in
the SDE_layerstable.

Network class composite keywords

The composite keyword is a unique type of keyword designed to accommodate the
tables of the ArcGIS network class. The network table' s size variation requires a
keyword that provides configuration parameters for both large and small tables.
Typicaly, the network descriptions table is very large in comparison with the others.
To accommodate the vast difference in size of the network tables, the network
composite keyword is subdivided into elements. A network composite keyword has
three elements: the parent element defines the general characteristic of the keyword
and the junctions feature class, the description element defines the configuration of
the DESCRIPTIONS table and its indexes, and the network element defines the
configuration of the remaining network tables and their indexes. The parent element
does not have a suffix, and its keyword looks like any other keyword. The
description element is demarcated by the addition of the ::DESC suffix to the parent
element’ s keyword, and the network element is demarcated by the addition of the
:NETWORK suffix to the parent element’ s keyword.
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##NETWORK_DEFAULTS::DESC
A_CLUSTER _ROWID 1
A_CLUSTER_STATE_ROWID 0
A_CLUSTER STATEID 0
A_CLUSTER_USER 0

A_INDEX_ROWID "WITH FILLFACTOR = 75"

A_INDEX_STATE_ROWID "WITH FILLFACTOR =75"

A_INDEX_STATEID"WITH FILLFACTOR = 75"
A_INDEX_USER  "WITH FILLFACTOR = 75"
A_STORAGE

B_CLUSTER _ROWID 1
B_CLUSTER_USER 0

B_INDEX_ROWID "WITH FILLFACTOR = 75"
B_INDEX_USER  "WITH FILLFACTOR = 75"
B_STORAGE

B_TEXT_IN_ROW 256

D_CLUSTER ALL 0

D_CLUSTER DELETED AT1
D_CLUSTER_STATE_ROWID 0
D_INDEX_ALL  "WITH FILLFACTOR = 75"

D_INDEX_DELETED_AT "WITH FILLFACTOR = 75"
D_INDEX_STATE_ROWID "WITH FILLFACTOR = 75"

D_STORAGE

END
#NETWORK_DEFAULTS::NETWORK
A_CLUSTER_ROWID 1
A_CLUSTER_STATE_ROWID 0

A_CLUSTER STATEID 0
A_CLUSTER_USER 0
A_INDEX_ROWID "WITH FILLFACTOR = 75"

A_INDEX_STATE_ROWID "WITH FILLFACTOR =75"

A_INDEX_STATEID"WITH FILLFACTOR = 75"
A_INDEX_USER  "WITH FILLFACTOR = 75"
A_STORAGE

B_CLUSTER_ROWID 1
B_CLUSTER_USER 0

B_INDEX_ROWID "WITH FILLFACTOR = 75"
B_INDEX_USER  "WITH FILLFACTOR = 75"
B_STORAGE

B_TEXT_IN_ROW 256

D_CLUSTER ALL 0

D_CLUSTER DELETED_ATO
D_CLUSTER_STATE_ROWID 0
D_INDEX_ALL  "WITH FILLFACTOR = 75"

D_INDEX_DELETED_AT "WITH FILLFACTOR = 75"
D_INDEX_STATE_ROWID "WITH FILLFACTOR = 75"

D_STORAGE
END
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The NETWORK_DEFAULTS keyword

The NETWORK_DEFAULTS keyword contains the default parameters for the
ArcGIS network class. If the user does not select a network class composite keyword
from ArcCatal og interface, the ArcGIS network is created with the parameters within
the NETWORK_DEFAULTS keyword. Whenever a network class composite
keyword is selected, its parameters are used to create the feature class, table, and
indexes of the network class. If a network composite keyword is missing any
parameters, ArcGI S substitutes the parameters of the DEFAULTS keyword rather
than the NETWORK _DEFAULTS keyword. So the parameters of the
NETWORK_DEFAULTS keyword are only used in the event that no network
composite keyword is selected. If aNETWORK_DEFAULTS keyword is not
present within a dbtune file that isimported into the DBTUNE table, the following
NETWORK_DEFAULTS keyword is created:

#H#HNETWORK_DEFAULTS

Ul_NETWORK_TEXT "The network default configuration”
COMMENT "The base system initialization parameters for
NETWORK_DEFAULTS"

A_CLUSTER_ROWID 0
A_CLUSTER_SHAPE 1
A_CLUSTER_STATE_ROWID 0

A_CLUSTER STATEID 0
A_CLUSTER_USER 0

A_INDEX_ROWID "WITH FILLFACTOR = 75"
A_INDEX_SHAPE "WITH FILLFACTOR = 75"
A_INDEX_STATE_ROWID "WITH FILLFACTOR = 75"
A_INDEX_STATEID"WITH FILLFACTOR = 75"
A_INDEX_USER  "WITH FILLFACTOR = 75"

A_STORAGE
B_CLUSTER_ROWID 0
B_CLUSTER_SHAPE 1

B_CLUSTER_USER 0
B_INDEX_ROWID "WITH FILLFACTOR = 75"
B_INDEX_SHAPE "WITH FILLFACTOR = 75"
B_INDEX_USER  "WITH FILLFACTOR = 75"
B_STORAGE

B_TEXT_IN_ROW 256

D _CLUSTER ALL 0

D_CLUSTER DELETED AT1

D_CLUSTER STATE_ROWID 0

D_INDEX_ALL  "WITH FILLFACTOR = 75"
D_INDEX_DELETED_AT "WITH FILLFACTOR = 75"
D_INDEX_STATE_ROWID "WITH FILLFACTOR = 75"
D_STORAGE

F CLUSTER FID 1

F INDEX_AREA  "WITH FILLFACTOR = 75"

F_INDEX_FID "WITH FILLFACTOR = 75"
F INDEX_LEN  "WITH FILLFACTOR = 75"
F_STORAGE

F TEXT_IN_ROW 256
S CLUSTER ALL 1
S CLUSTER_SP FID 0
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S INDEX_ALL  "WITH FILLFACTOR = 75"
S INDEX_SP_FID "WITH FILLFACTOR = 75"
S _STORAGE

END

Raster table parameters

A raster column added to a business tableis actually a foreign key reference to raster
data stored in a schema consisting of four tables and five supporting indexes. By
default, these parameters are not exposed in the default SDE_dbtune table.

The RAS CLUSTER_ID parameter holds the SQL Server CREATE TABLE storage
configuration of the RASTER table.

The RAS_INDEX_ID parameter holds the SQL Server CREATE TABLE storage
configuration of the RASTER table index.

The BND_CLUSTER_COMPQOSITE parameter holds the SQL Server CREATE
TABLE storage configuration of the BAND table index.

The BND_INDEX_ COMPOSITE parameter holds the SQL Server CREATE
INDEX storage configuration of the BAND table’s composite column index.

The BND_INDEX_ID parameter holds the SQL Server CREATE INDEX storage
configuration of the BAND table'srid column index.

The BND_CLUSTER_ID parameter holds the SQL Server CREATE INDEX storage
configuration of the BAND table'srid column index.

The AUX_CLUSTER_COMPOSITE parameter holds the SQL Server CREATE
TABLE storage configuration of the AUX table.

The AUX_INDEX_COMPOSITE parameter holds the SQL Server CREATE
INDEX storage configuration of the AUX table'sindex.

The BLK_CLUSTER_COMPOSITE parameter holds the SQL Server CREATE
TABLE storage configuration of the BLOCK table.

The BLK_INDEX_COMPOSITE parameter holds the SQL Server CREATE
TABLE storage configuration of the BLOCK table'sindex.

Text in row parameters

SQL Server 2000 supports the ability to store image valuesin a datarow. Unless the
text in row option is specified, the images are stored outside the data row. Users can
set atext in row option for tables containing image columns. They can also specify a
text in row option limit, from 24 through 7,000 bytes. With this option image strings
are stored directly in the data row if the length of the string is shorter than the
specified limit and there is enough space available in the data row to hold the string.
This can eliminate a page access when reading or writing the string, which speeds
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processing. Thetext in row option is set to the SQL Server default of 256 bytes.
This has been chosen to allow maximum performance by allowing small imagesto
be stored directly in the row but not large enough that the number of rows per pageis
reduced. This value should not be set below 72 bytes or above 7,000 bytes.

Fill factor parameters

The“WITH FILLFACTOR = 75" parameter specifies how full each page in the leaf
level of an index should be. SQL Server uses adefault value of 0, which means that
the leaf pages of an index are almost full but that the nonleaf pages have room for at
least two more rows. If the fillfactor is 100, all pages are completely full. With afill
factor of 75, each clustered index is 75 percent full.

Editing the storage parameters

To edit the storage parameters, the sdedbtune administration command allows you to
export the DBTUNE table to afile located in the %SDEHOME%Y\etc folder on
Windows servers. It isan ArcSDE configuration file that contains SQL Server table
and index creation parameters. These parameters allow the ArcSDE service to
communicate with SQL Server such things as where afilegroup, table, or index will
be created, as well as other parameters that can be set on either the CREATE
TABLE or CREATE INDEX statement.



34

CHAPTER 4

Managing tables, feature
classes, rasters, and views

A fundamentd part of any database is creating and |oading the tables.
Tableswith spatia columns are called standa one feature classes.
Attribute only (nonspatial) tables are dso an important part of any
database. This chapter will describe the table and feature creation and
loading process and provide some examples demonstrating how to
populate your ArcSDE database.

Setting up the dbtune table

Previous versons of ArcSDE and Spatial Database Engine™ (SDE®) used the
dbtune.sde file to identify data Spacesfor your data. Loading your data onto specified
data spaces dlows you to distribute I/O in multiuser configurations. The basic ideaisto
spread your data and indexes across many disks so that disk spindlescan find it. Placing
all datain onelocation on asingle disk will creaste a“hotspot.” A hotspot isalocation on
adisk of frequently accessed data by multiple reeders or writers.

ArcSDE 8.1 pushes the dbtunefile into adatabase table. Thisdlowsfor al types of
connections, three-tier or two-tier, to accessthe information. Dbtune tables are composed
of keywords, parameters, and configuration parameters. Keywords identify specific
loading parameters. Parameters represent ArcSDE objects such astables and indexes.
Configuration parameters specify how something should be loaded.

For further information on the dbtune table, see Chapter 3, ‘ Configuring DBTUNE
dorage parameters .

Data creation

There are numerous applications that can creste and load data within an ArcSDE SQL
Server database. Theseinclude:

1. ArcSDE adminigtration commeands located in the bin directory of SDEHOME:
*  sddayer manages feature classesincluding creating a schema
»  gdetable managestablesincluding creating a schema
»  sdeimport takes an exigting sdeexport file and loads the data into the database
e shp2sde loads an ESRI® shapefile into the database

e cov2gde loadsacoverage, Map LIBRARIAN™ |ayer, or ArcStorm™ layer
into the database
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e thl2sde loadsan attribute-only dBASE or INFO file into the database

»  sdegroup—a speciaty feature class creation command that provides away to
“group” or tile festures from an existing feature classinto another feature class
that displays background or reference data. The generated festure classes are
used for rapid display of alarge amount of geometry data. The attribute
information is not retained, and spatial searches cannot be performed on these
feature classes.

These are dl run from the operating system prompt. Command references for thesetools are
inthe ArcSDE developer help.

Other applicationsinclude:

ArcGIS Desktop—use ArcCatalog or ArcToolbox™ to manage and populate your
database.

Arclnfo Workstation—use the Defined Layer interface to create and populate the
database.

ArcView GIS 3.2—use the Database Access extension.

M apObjects®—custom COM applications can be built to create and popul ate databases.
ArcSDE CAD Client extens on—for AutoCAD and MicroStation users.

Other third party applications built with either C or JavaAPIs.

This document focuses primarily on the ArcSDE administration tools but does provide
some ArcGI S Desktop examples aswell. In generd, most people prefer an easy-to-use
graphic user interface like the one found in ArcGI S 8.1 Desktop. For details on how to
use ArcCatalog or ArcToolbox (another desktop data loading tool), please refer to the

ArcGIS 8.1 books:

Know your data

Before you begin loading your data, get to know it. SQL Server 2000 has approximately
174 reserved words and 135 future keywords, words that may be listed asreserved in
future releases. The use of reserved words for table and column names is not supported.
Seethe SQL Server Books Online for more information.

The use of nonstandard identifiersis also unsupported. Such an identifier could be
naming atable“3d.” 'Y ou cannot begin an ArcSDE tablename with anumber. Nor can
you use pound signs or symbols. The maximum length of an ArcSDE tableis

32 characters.

Watch the length and naming of your columnsaswell. Do not employ column names
with spacesin them. Long column names can aso cause problemsif they exceed the
SQL Server accepted range. Finaly, be aware of your data ranges, especidly with date
datatypes. SQL Server cannot accept datetime values preceding January 1, 1753. If you
attempt to load atableinto SQL Server through ArcSDE with values preceding this
range, the load will fail.

Creating and populating a feature class
The general processinvolved with creating and loading afeature classis:

1. Createthebusnesstable.
2. Add the feature classto the ArcSDE system tables.
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3. Switchthefeature classto load_only_io mode (optional step to improve bulk data
loading performance. It is OK to |leave the feature classin norma_io modeto load
data).

4. Insert therecords (load data).

5. Switch the feature classto normal_io mode (builds the indexes).
6. Verdgonthedata(optional).

7. Grant permissions on the data (optional).

In the following sections, this processis discussed in more detail and illustrated with
some examples of ArcSDE administration commands usage and Arclnfo data-loading
utilities through the ArcCatal og and ArcToolbox interfaces.

Creating a feature class “from scratch”

There are two basic waysto create afeature class. Y ou can create afeature classfrom
scratch (generdly regarded as more effort), or you can create a feature class from existing
data such asacoverage or ESRI shapefile. Both methods are reviewed below with the
“from scratch” method being firdt.

Creating a business table

Y ou may create a business table with either the SQL CREATE TABLE statement or with
the ArcSDE sdetable command. The sdetable command allows you to include a dbtune
configuration keyword which contains the storage parameters of the table.

Although the table may be up to 256 columns, ArcSDE requires that only one of those
columns be defined as a spatial column.

In this example, the sdetable command is used to create the ‘roads businesstable.

sdetable -o create -t roads -d 'road_id integer, name string(32), shape integer' -k roads -u
beetle -p bug

Thetableis created using the dbtune configuration keyword (-K) ‘roads by user bestle.

The same table could be crested with a SQL CREATE TABLE statement using the SQL
Server Query Analyzer.

create table roads

(road_id integer,

name varchar(32),

shape integer)

on beetle_data

At this point you have created atable in the database. ArcSDE does not yet recognize it
asafeatureclass. Thenext sepisto add afeature class.

Adding a feature class

After creating abusinesstable, you must add an entry for it in the ArcSDE system tables
before the ArcSDE server can referenceit. Use the sdelayer command with the “-o add”
operation to add the new feature class. Thiswill add a spatial column, update the ArcSDE
SDE layersand SDE_geometry_columnstables, and add the required system table
entries.

In the following example, the roads feature classis added to the ArcSDE database. Note
that to add the feature class, the roads table name and the shape spatial column are
combined to form aunique feature class reference.  To understand the—e, —g, and —x
options, refer to the sdelayer command reference in the ArcSDE developer help.

sdelayer -0 add -l roads,shape -e I+ -g 256,0,0 -x 0,0,100 -u beetle -p bug -k roads
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If the spatial column of the feature classis stored in either LONG RAW or BLOB
compressed binary format, the feature and spatiad index tables are crested at thistime.
The feature classtables and indexes are stored according to the storage parameters of the
roads configuration keywordsin the DBTUNE table. Upon successful completion of the
previous sdetable command—to creste a table—and the sdelayer command—to add the
feature classto the ArcSDE system tables—you have an empty feature classin normal_io
mode.

Switching to load-only mode

Switching the feature class to |oad-only mode drops the spatial index and makesthe
feature class unavailable to ArcSDE clients. Bulk loading datainto the festure classin
this state is much faster due to the eimination of index maintenance. Use the sdelayer
command to switch the feature class to load-only mode by specifying the“-o
load_only_io” operation.

sdelayer -o load_only_io -I roads,shape -u beetle -p bug

Note: A festure class, registered as multiversioned, cannot be placed in the load-only 1/0
mode. However, the grid size can be altered with the -0 ater operation. The alter
operation will apply an exclusve lock on the feature class, preventing all modifications
by Arclnfo until the operation is complete.

Inserting records into the feature class

Once the empty feature class exigts, the next step isto populateit with data. Thereare
severd waysto insert datainto afeature class, but probably the easiest method isto
convert an existing shapefile or coverage or import a previoudy exported ArcSDE
sdeexport file directly into the feature class. A more “from scratch” method would be to
add the data with an editor such as ArcMap.

Inthisfirst example, shp2sde is used with the init operation. Theinit operationisused on
newly created feature classes or can be used on feature classes when you want to
“overwrite” datathat’saready there. Be careful when using theinit operation on feature
classesthat already have dataloaded in them. Here, the shapefile, “rdshp”, will be
loaded into the feature class, “roads’. Note that the name of the spatial column (shapein
this case) isincluded in the feature class (-1) argument.

shp2sde -o init -| roads,shape -f rdshp -u beetle -p bug
Similarly, we can dso use the cov2sde command:
cov2sde -0 init -l roads,shape -f rdcov -u beetle -p bug
Switching the table to normal_io mode

After data has been loaded into the feature class, you must switch the feature classto
norma_io modeto re-create dl indexes and make the feature class available to clients.
For example:

sdelayer -0 normal_io -l roads,shape -u beetle -p bug

Now your fegture classisready for use by ArcSDE client applications.
Versioning your data

Optionaly, you may enable your feature class as multiversioned. Versioning is aprocess
that alows for multiple representations of your data without requiring duplication or
copies of thedata. ArcMap requires data to be multiversion enabled in order to edit it.
For further information on versioning data, refer to the Building a Geodatabase book.

Inthisexample, thefeature classcdled ‘ states will be registered as multiversioned using
the sdetable alter_reg operation.



38 ArcSDE Configuration and Tuning Guide for MS SQL Server

sdelayer -0 alter_reg -t states -c ver_id -C SDE -V multi -k GEOMETRY_TYPE

Granting permissions on the data

Once you have the dataloaded, it is often necessary for other usersto have accessto the
datafor update, query, insert, or delete operations. Initialy, only the user who has
crested the businesstable has accessto it. In order to make the data available to others,
the owner of the data must grant permissonsto other users. The owner can usethe
sdelayer command to grant permissions. Privileges can be granted to either another user
ortoarole.

Inthisexample, auser called “beetle” givesauser caled “spider” SELECT privilegeson
afeature class called ‘ states .

sdelayer -o grant -| states,feature -U spider -A SELECT -u beetle -p bug
Thefull lig of -A keywords are:

SELECT. The user may query the selected object(s) data.
DELETE. The user may delete the selected object(s) data.
UPDATE. The user may modify the selected object(s) data.
INSERT. The user may add new data to the selected object(s) data.

If you include the -I grant option, you aso grant the recipient the privilege of granting
other users and roles the same privilege.

Creating and loading feature classes from existing data (recommended
method)

This next section reviews how to create feature classes from existing data. This method
issmpler since the creation and load processis completed at once.

Creating new feature classes and loading data all in one step

Each of the ArcSDE administration commands, shp2sde,cov2sde, and sdeimport,
includes an “-o create’ operation, which alows you to create a new fegture classwithin
the ArcSDE database. The creste operation doesal of the following:

»  Createsthe businesstable using the input data as the template for the schema
» Addsthefeature classto the ArcSDE system tables

» Putsthefeature classinto load-only mode

* Insertsdatainto the festure class

*  Whendl therecords are inserted, puts the feature classinto norma_io mode

shp2sde

The shp2sde command converts shapefilesinto ArcSDE feature classes. The spatial
column definition isread directly from the shapefile. Y ou can use the shpinfo command
to display the shapefile column definitions. In this example, the —k roadsys switch
identifies adbtune parameter.

shp2sde -o create -f rdshp -l roads,shape -k roadsys -u beetle -p bug

cov2sde

The cov2sde command converts Arclnfo coverages, Arcinfo Librarian™ library feature
classesand ArcStorm library feature classesinto ArcSDE fegture classes. The create
operation derivesthe spatial column definition from the coverage' s feature attribute table.
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Use the Arclnfo describe command to display the Arclnfo data source column
definitions.

In this example, an ArcStorm library, “roadlib”, is converted into the feature class,
“roads’.

cov2sde -0 create -l roads,shape -f roadlib,arcstorm -g 256,0,0 -x 0,0,100 -e I+ -u beetle -p bug

sdeimport

The sdeimport command converts ArcSDE export filesinto ArcSDE feature classes. In
this example, the roadexp ArcSDE export fileis converted into the feature class ‘roads .

sdeimport -0 create -| roads,shape -f roadexp -u beetle -p bug

After using these commandsto create and load data, you may optionally need to enable
multiversioning on the feature class and modify the permissions of the feature class.

Appending data to an existing feature class

A common requirement for data management isto be able to append data to existing
feature classes. All the dataloading commands described thus far have a—o append
operation for appending data. A feature class must exist prior to using the append
operation. If the feature classis multiversioned, it must bein an “open” date. Itisaso
advisable to change the feature class to load-only I/O mode and pause the spatia

indexing operations before |oading the data to improve the dataloading performance. The
gpatial indexeswill be re-created when the feature classis put back into normal 1/0

mode. Because the feature class has already been defined, the metadata already exists and
isnot atered by the append operation.

In the shp2sde example below, a previoudy created ‘roads’ feature class gets appended
features from ashapefile, “rdshp2.” All existing festures, loaded from the rdshp
shapefile, will remain intact, and the feature class will Smply be updated with the new
features from the rdshp2 shapefile.

sdelayer -o load_only_io -I roads,shape -u beetle -p bug
shp2sde -0 append -f rdshp?2 -l roads,shape -u beetle -p bug
sdelayer -o normal_io -l roads,shape -u beetle -p bug
sdetable -0 update_dbms_stats -t roads -u beetle -p bug

Note the last command in the sequence. The update dbms_gtats operation on sdetable
updates the table and index dtatistics.

Creating and populating raster tables

Raster columns are created from the ArcGIS Desktop using ArcCatalog or ArcMap. To
create araster column, you will first need to convert theimage file into aformat
acceptableto ArcSDE . Then after the image has been converted to the ESRI ragter file
format, you can convert it into araster column.

For more information on creating raster columns using either ArcCataog or
ArcToolbox, refer to Building a Geodatabase. ArcCatalog and ArcToolbox have araster
to Geodatabase |oader for loading ragtersinto ArcSDE.

Conault Chapter 3 * Configuring DBTUNE storage parameters,” for dbtune specific
parametersfor loading rasters. ArcSDE 8.1 for SQL Server 2000 supportsatext_in_row
option for raster columns. blk_text_in_row.
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Creating a Raster Image Catalog

An Image Catalog alows you to group many images by smply listing themin atable.
ArcGIS dlients such as ArcCatalog or ArcMap display the images as agroup by reading
the entriesin the table. Thetable must contain five columns: Image, xmin, ymin, xmax,
and ymax. The Image column contains afully qualified image name, and the remaining

four describe the extent of each image. The table does not have to be registered with
either ArcSDE or the Geodatabase and does not have to be multiversioned. Here'san

example:

Image xmin ymin xmax ymax
sde.DBO.A106 322169.2 4094888 411902.3 4151957
sde.DBO.E106 323452.5 4150579 412586.2 4207658
sde.DBO.A107 233002.1 4096472 323537.9 4154628
sde.DBO.E107 234912.9 4151847 324666.3 4210094
sde.DBO.A108 676712.7 4090675 770814.6 4154551
sde.DBO.E108 675530.7 4146368 769195.7 4210173
sde.DBO.A106_8 324599.5 4206098 413235.3 4263136
sde.DBO.E106_8 325340.9 4261470 413692.2 4318609
sde.DBO.A107_8 236598.8 4207336 325702 4265705
sde.DBO.E107_8 239302.9 4262352 327095.4 4321168
sde.DBO.A105 9 413273.8 4316886 500802.2 4372878

If you have less than nineimages, then al the images will display. If you have more,

your imageswill not display until you begin to zoom in.

Exporting data

Aswith importing data, there are also client applications that export datafrom ArcSDE
aswell. With ArcSDE , the following command line tools exist:

sdeexport—creates an ArcSDE  export file to easly move feature class data between
Oracle instances and to other supported RDBM Ss.

sde2shp—creates an ESRI shapefile from an ArcSDE festure class
sde2cov—creates a coverage from an ArcSDE feature class
sde2thl—creates adBASE or INFO file from an RDBMStable

Schema modification

There will be occasionswhere it is necessary to modify the schema of sometables. You
may need to add or remove columns from atable. ArcCatalog offers an easy-to-use tool
for this and other schema operations such as modifying the spatial index (grids) and
adding and dropping column indexes. To drop acolumnwith ArcSDE command tools,
cregte an sde view of the layer without the column, export it, then reimport it. Toadd a
column using the sde admin tools, create atable from your business table using a select
into statement, then add your new column.
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Using Arcinfo software’s ArcCatalog and ArcToolbox
applications

So far the discussion has focused on ArcSDE command line tools that create feature class
schemas and load datainto them. While robust, these commands can be daunting for the
firg-time usexr. In addition, if you are using Arclnfo Desktop, you may haveto use
ArcCatalog to create feature datasets and feature classes within those feature datasets to
use specific Arclnfo 8 Desktop functiondity. For that reason, we provide a glimpse of
how to use ArcToolbox and ArcCatalog to load data. Please refer to the Arcinfo Digita
Books on ArcCatalog, ArcToolbox, and the Geodatabase for afull discussion of these
toals.

Loading data

Y ou can convert ESRI shapefiles, coverages, Map LIBRARIAN layers, and ArcStorm
layersinto Geodatabase feature classes with the Arcinfo ArcToolbox and ArcCatalog
applications. ArcToolbox provides anumber of toolsthat enable you to convert data from
one format to another.

ArcToolbox operations, such as the ArcSDE administration commands shp2sde,
cov2sde, and sdeimport, accept configuration keywords. By using a configuration
keyword from the dbtune table, you can employ customized data loading options such as
fill factors of indexes, text_in_row sizes, or filegroups for storing tables or indexes.

In the ArcToolbox Shapefile to Geodatabase wizard, we can see that a configuration
keyword has been specified for the loading of the hampton_streets shapefile into the
Geodatabase. Since the Geodatabase is maintained by an ArcSDE 8.1 service operating
on aSQL Server database, we can store the resulting feature class using the parameters
identified by the Hampton_subdivision dbtune keyword.
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The shapefile CASNBRST.shp is converted to a feature class vtest. CASNBRST using ArcToolbox.
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Versioning your data

ArcCatalog also provides ameans for registering data as versioned. Simply right-click

the feature classto be registered as versioned and sdlect the Register AsVersioned

context menu item. 'Y ou can register standal one festure classes or all feature classes of a
feature dataset.
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A feature class is registered as multiversioned from within ArcCatalog.

Permissions

Using ArcCatalog, right-click on the data object class and click on the Privileges context
menu. From the Privileges context menu assign privileges specifying the username and
the privilege you wish to grant to or revoke from aparticular user.
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The ArcCatalog Privileges menu allows the owner of an object class, such as a feature dataset,
feature class, or table, to assign privileges to other users or roles.

Loading a raster into ArcSDE with ArcCatalog

Using ArcCatalog, right-click on the database connection, point to Import, and click on
Raster to Geodatabase. Navigate to the ragter file to import. Click Change Settingsif you
want to change the coordinate reference system, tile size, pyramids option, or
configuration keyword. Click OK to import the raster file into the SQL Server database.
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Defining ArcSDE views

Y ou can create spatia views of your data much the same way you cregte tabular views.
Views are stored queries or virtual tables. The select statement is stored in the database
ingtead of thetable. SQL Server 2000 allows usersto create unique clustered indexes on
views and partition views across multiple servers.

Indexed views are stored in the database in the same manner as atable, while nonindexed
views store only the SQL statements composing them.

With ArcSDE, it is possible to define views between two festure classes or between a
feature class and atable or create more complex views containing subqueries or that span
databases. ArcSDE views are created with the sdetable —o create view command. When
you create an ArcSDE view, three views are created, one of the businesstable, feature
table, and spatial index.

Creating an ArcSDE view

Use the sdetable —o create view command to create aview and the sdetable —o delete
command to remove one. The syntax of sdetable—o createis:

sdetable -o create_view
-T <view_name>
-t <tablel,table2...tablen>

-C <table_coll,table_col2...table_coln>

[-a <view_coll,view_col2...view_coln>]

[-w “where_clause">]

[-i <service>]

[-s <server_name>]

[-D <database>]

-u <DB_User_name> [-p <DB_User_password>] [-N] [-q]

The syntax of sdetable—o deleteis:

sdetable -o delete -t <table>
[-i <service>] [-s <server_name>] [-D <database>]
-u <DB_User_name> [-p <DB_User_password>] [-N] [-q]

You mugt list the columns (-¢) you want in the view as well as a where clause (-w)
within the sdetable command. Be sure to include the business table's spatia column to
make the view spatid. You must have ‘create view' permissons to execute this
command.

Thisexample createsaview of dl U.S. counties with a 1990 population per square mile
greater than 50. The—s option specifies aserver.

sdetable -o create_view -T CountyPopView -t us_counties -c shape,name,state_name -w
"pop90_sgmi > 50" -s bigman -u beetle -p bug

This example uses a subquery to sdlect the state whose capital city hasthe largest male
population.

sdetable -o create_view -T ManView -t us_states -c us_states.shape,us_states.state_name --w

"us_states.state_name = (select us_capitals.state_name from us_capitals where p_male = (select
max(p_male) from us_capitals))" -u beetle -p bug -s bigman

Cross database views

It ispossibleto create views between tables and sde feature classes that do not residein
the same database. When you do this, you must correctly qualify the tablesinvolved in
your queries and use the —D (database) switch to identify which database contains the
data on which to create aview.
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Thisisillugtrated in the following example, wherethereisa feature classin database "a."
and astandalone, unregistered table in database "b.", and you want to make an sde view
from these two entitiesin database "a."

1. Fully qualify the standal one table and its columnsin your sdetable—o create view
gatement. Or you can usetable aliases. Y ou must enclose table namesin quotesif you
do.

2. Qudify only to owner.tablename for the sde feature class.
3. Usethe -D <database> switch for the "a" database.
4. Run the command as the owner of the sde layer.

The SQL statements to execute thiswould be:

CREATE VIEW crossDBView

AS SELECT us_statesview.feature, us_statesview.state_name,
vtest.vtest.bob.sub_region

FROM us_statesview, vtest.vtest.bob

WHERE us_statesview.state_name=vtest.vtest.bob.state_name

So your command linewould look like this:

C:\>sdetable -0 create_view -T bigbob -t vtest.us_statesview,vtest.vtest.bob
-C us_statesview.feature,us_statesview.state_name,vtest.vtest.bob.sub_region -w
us_statesview.state_name=vtest.vtest.bob.state_name -i sqI82k -D sde -u vtest -p go

Explanation:
-T bigbob = name of the view

-t vtest.us_statesview,vtest.vtest.bob = us_statesview resides in the 'sde’
database, bob in ‘vtest' database

-c us_statesview.feature,us_statesview.state_name,vtest.vtest.bob.sub_region
= column list fully qualified for stand alone table.

-w us_statesview.state_name=vtest.vtest.bob.state_name = where clause, fully
qualified for stand alone table.

-D sde = database context

Example using table aliases:

C:\sde81\etc>sdetable -o create_view -T crossdbview -t vtest.us_statesview,"vtest.vtest.bob x" -c
us_statesview.feature,us_statesview.state_name,x.sub_region -w
"us_statesview.state_name=x.state_name and x.pop1996<1000000" -i sqI82k -D sde

-U vtest -p go

Creating views across linked servers

Thisissmilar to cross database views with the following exceptions. Y ou are forced to
usediasesin your column lists because SQL Server will not alow four- or one-part
qualified namesinacolumnlist. You must aso define alinked server first and make
sureyour DTC serviceisrunning. Seethe SQL Server Books Online for the exact usage
of ‘sp_addlinkedserver.’

1. Définealinked server in SQL Server Query Analyzer. Thisexamplewas
executed by asysadmin user in SQL Server 2000.

sp_addlinkedserver
@server=foo',
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@srvproduct=",

@provider='SQLOLEDB",

@datasrc="fabio\sgl2k’,

@location=",

@provstr = 'DRIVER={SQL Server};SERVER=fabio\sql2k;UID=vtest;PWD=go;database=vtest',

@catalog="vtest'

2. Sart the Digtributed Transaction Coordinator (MSDTC). Open the Services
pand and scroll down to the MSDTC service. If itisnot running, Sart it.

3.  Runthe sdetable command with aliased table names;

C:\sde81l\etc>sdetable -0 create_view -T viewRemoteData -t
vtest.us_statesview,"foo.vtest.vtest.bob X" -c us_statesview.feature,
us_statesview.state_name,x.sub_region -w "us_statesview.state_name = x.state_name and
X.pop1996<1000000" -i sql82k -D sde -u vtest -p go

The SQL statements to execute thiswould be:

CREATE VIEW viewRemoteData AS SELECT
us_statesview.feature, us_statesview.state_name, x.sub_region
FROM wtest.us_statesview, foo.vtest.vtest.bob x

WHERE us_statesview.state_name=x.state_name

Creating indexed views (SQL Server 2000)

Indexed views are anew feature of SQL Server 2000 and are advantageous when your
view definition employs acomplex join. They are agood choice on static data as they
are schemabound to their source. Also, they are stored in the same way as aregular table
with aclustered index. Before you try this, make sure you are familiar with the SQL
Server Books Online documentation covering indexed views.

Creating an indexed view in SQL Server 2000 requires extrawork and has many
conditions. These conditions can be summarized as follows:

*  Theview mugt be created with Schemabinding.

»  Theview must be created with QUOTED_IDENTIFIER on.
*  Theview cannot reference other views.

o Tablesreferenced in views must be two-part.

*  You cannot reference dl columns of atable with *.

There are additiona rules and conditions. Refer to the SQL Server Books Online under
thetopic ‘ Creating an Indexed View' for more information.

As ArcSDE does not create schema bound views by default, follow this process:
1. Create an ArcSDE view with sdetable —o create view.

2. Openthe SQL Server Query Analyzer and drop the business table view with
drop view <view name>. Before you do this, make sure you copy the view
definition.

3. Re-create the business table view with the create view statement, but make sure
that you use the WITH SCHEMABINDING option and quaify your view
name and table name with the owner.<table or view name> convention.

4. Creste aunique clustered index on the view with the create unique clustered
index statement.

Thisisan example that creates an indexed view. This example was donein SQL
Server 2000 using a SQL Server authenticated user.
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1. Createtheview with sdetable—o create view:

C:\sde81l\etc>sdetable -0 create_view -T vwwWithindx -t cagis_cent -c
parcelid,object__id,x_coord,y_coord,book,page,parcel,shp -w “"parcel>0393" -u vtest -p go —i
sql82k -s fabio -D vtest

2. Query Analyzer—copy the view statement and then drop the view of the business
table.

drop view vwWithIndx

3. Recreatetheview. Make sure you qualify the view and table names with the owner
name and use the WITH SCHEMABINDING statement.

CREATE VIEW vtest.vwWithIndx

WITH SCHEMABINDING

AS SELECT parcelid, object__id, x_coord, y_coord, book, page, parcel, shp
FROM wtest.cagis_cent

WHERE parcel>0393

4. Create aunique clustered index on thisview:

create unique clustered index shpldxView on vtest.vwWithindx (shp)

Visualizing data with sdegroup

If you have very large datasets, you' Il want to discourage your users from drawing these
at full extent. Thereisno usein drawing amillion polygons at full extent, asyou can see
no detail. However, your users may want to visualize what the overall shape or extent of
their datalooks like. The command sdegroup takes the existing shapes from afeature
class and groups them into multipart shapes. While this may not be useful to andysis, it
does allow rapid drawing of large amounts of data because it reduces the number of
records. Polygons are generdlized into polylines so asto not destroy topological
relationships.
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CHAPTER S

Connecting to SQL Server

Y ou can operate ArcSDE under three different configurations: three
tiered with your clients connecting to amiddietier (giomgr) service; two
tiered with your clients making direct connections to the database; and
mixed, where your server accepts both direct and three-tier connections.
This chapter covers how to make your initial connection to ArcSDE
under athree-tiered configuration, how to connect in atwo-tier
configuration, and how to operate only in atwo-tier environment without
installing ArcSDE.

Making your first connection

VERY IMPORTANT NOTE: By default, SQL Server 2000 uses Windows
authentication. In order to creste the sde database and user, you must change this
setting to include SQL Server authentication by right-clicking the server namein the
Enterprise Manager and sdlecting Properties Security tab. Select, under
Authentication, SQL Server and Windows. Then click OK to accept this setting.
Thisisillugtrated in the following panel. This procedure should be performed before
installation of the ArcSDE software or creation of the sde database and sde user.
After confirming that this option is correct, proceed with this manual.



50 ArcSDE Configuration and Tuning Guide for MS SQL Server

SQL Server Properties {Configure) - BEEFLIPS i

Server Seftings I D atabaze Settings I Replication | Active Directon

General I b ernony I Frocessar

Security Conrections

— Security

&

Authentication:

" Windows only

Audit level:
¥ Mone

" Success

SOL Server provides authentication bazed on \Windows
accounts and a named SOL Server login D and pazswaord.

¥ S0L Server and Windows

™ Failure
Al

x|

— Startup zervice account

s

¥ Systern account
i~ Thiz account

Fazzword:

Start and run SOL Server in the following account;

o |

Caricel | Help




Chapter 5 Connecting to SQL Server 51

If you have your ArcSDE service started, then you have aready successfully made a
connection to the data store (as the sde user). To successfully connect to an ArcSDE data
gtore as anon-sde user, these conditions must be true:

1. The connecting user has been added as a user to the sde database. The connecting user
cannot use areserved word for a name. Examples of reserved words are max, min,
national, and select. Refer to the SQL Server Books Online, under “reserved keywords,”
for more information.

2. The connecting user has at least cregte table permissonsin the sde database.

3. If the connecting user will own spatid data—that is, load spatial datawith the ArcGIS
data loaders such as ArcToolbox or the admin tools such as shp2sde or sdeimport—that
user must have create table and create procedure permissions in the database that will
store the loaded data

4. Y ou mugt explicitly connect to a database to perform DDL statements (creste table,
alter table, drop table). For example, if you want to load datainto a database named
county _hiways, you must connect to it by specifying a database name in your connection.
ArcSDE doesnot use alogin’s default database!

Example: Connecting to ArcSDE from ArcCatalog

Open ArcCatd og. Navigate to the Database Connections node. Expand it and select

‘ Add Database Connection.” Double-click thisto bring up the connection properties
dialog box. Under server, enter the name of the ArcSDE server. For Service, input either
your service instance name or your tcp/ip port (e.g., 5151). For Database, leave blank to
connect to the sde database or input another database name. Input auser name and
password for the remaining text boxes.

Figure 5.1: Connecting to a server through ArcCatalog
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Example: Connecting to ArcSDE through ArcObjects™

To usethis sample, you must have the esricore tib referenced in your MS Visual Basic
development project.

Dim pPropSet as iPropertySet
Dim pWorkspaceFactory as iWorkspaceFactory
Dim pWorkspace as iWorkspace

set pPropSet = new PropertySet
set pWorkspaceFactory = new SDEWorkspaceFactory
with pPropSet
.setProperty “Server” = “vogon”
.setProperty “Instance” = “5151"
.setProperty “Database” = “contours”
.setProperty “User” = “arthur”
.setProperty “Password"="dent”
.setProperty “version” = “sde.DEFAULT"
end with
set pWorkspace=pWorkspaceFactory.Open(pPropSet)
if pWorkspace is nothing then
msgbox “Connection Failed”
else
msgbox “Success”
end if

Example: Connecting to ArcSDE through ArcExplorer™

Open the Catal og, expand the ArcSDE servers node, then double-click the Add ArcSDE
Connection entry. Inthe ArcSDE Connection pand, fill out your server, instance,
database (if you leave thisblank, you'll connect to the ‘sde’ database), user name, and
password arguments, then click “Test Connection.” If the connection is successful,
(grayed out), then click OK.

Figure 5.2: Connecting to ArcSDE from ArcExplorer
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Using the ArcSDE Direct Connect Driver

Beginning with ArcSDE 8.1, ArcSDE client applications can connect to either an
ArcSDE service or directly to an MS SQL Server instance. The direct connection
capability, added during the ArcSDE 8.1 release, was achieved by embedding the
ArcSDE application server technology into the ArcSDE client software. Any application
programmed with the functiondlity of the ArcSDE 8.1 C AP library can connect directly
toan MS SQL Server instance.

ArcSDE client gpplicationsthat connect to an ArcSDE service send spatia requeststo the
sarvice. The ArcSDE sarvice convertsthe spatia requestsinto SQL statements and
submits them to the SQL Server ingtance. Upon receiving results from the server, the
ArcSDE service convertsthe result into spatial data recognizable to the ArcSDE client.

At ArcSDE 8.1, the functionality of the ArcSDE service has been linked into the ArcSDE
C AP, dlowing ArcSDE client applicationsto connect directly to MS SQL Server
ingtances. Spatia requests are converted to SQL statements by the ArcSDE client
applicationsinstead of the ArcSDE service.

Before you can connect to an ArcSDE service, you must ingtall and configure the
ArcSDE product. The sde user must be created and the sde setup program
(sdesetupmssgl.exe) must be run to create and popul ate the ArcSDE system tables and
required stored procedures. In addition, ArcSDE must be able to reference an
ArcSdeServer license from alicense manager accessible through the network. Sincea
direct connection to an MS SQL Server instance does not require the presence of an
ArcSDE sarvice, the ArcSDE product does not need to be ingtalled. Y ou are, however,
required to run the ArcSDE setup program, which creates the necessary ArcSDE system
tablesin the sde user’ s schema. Also, to obtain a read—write connection to the MS SQL
Server database, an ArcSDE client application must reference avalid ArcSdeServer
license. If an ArcSdeServer license cannot be referenced, accessisredtricted to read-only.

The ArcSDE setup program islocated in the bin directory of al ESRI products capable
of connecting to ArcSDE. If you do not already have one, an ArcSdeServer license can
be obtained from ESRI Customer Support. To connect directly toan MS SQL Server
ingtance, you must have Microsoft Data Access Components 2.5 installed on your client
machine. ThisMDAC isingdled by ArcGIS, so you may aready haveit. The sections
that follow provide details on how to set up the client and server machinesto performa
direct connection to an MS SQL Server instance. For more information regarding an
ArcSDE sarvice, refer to the ArcSDE Installation Guide for ingtaltion ingtructions and
the Managing ArcSDE Services for configuration and connection ingtructions.

All ArcSDE client applications, such as ArcMap or ArcCatal og, function the same way
regardless of whether auser connectsto an ArcSDE service or directly to an MS SQL
Server ingtance. The only difference occurs during the entry of the connection
information.

Setting up your server without installing ArcSDE

ArcSDE requiresan ‘sde’ database and at least an ‘sde’ user with create table, view, and
stored procedure permissions. The two most common ways of doing this are with the
Enterprise Manager for SQL Server 7 or SQL Server 2000 or with at-sgl script. After
creating your sde database and user, you must run the sdesetupmssgl in the \bin directory
where you have the gsrvrsgl81.dll; the sdesqlsvr81.dll; and three client libs sg81.dll,
pe8l.dll, and sde81.dll. Findly, set either SDEHOME or ARCHOME to the directory
containing the bin folder holding these files.

1. Create an ArcSDE database and user

Either run this script in the SQL Server Query Anayzer or see the screenshots from the
SQL Server Enterprise Manager bel ow:



54 ArcSDE Configuration and Tuning Guide for MS SQL Server

NOTE: If you run this script, it will be necessary to change your paths where indicated.

/*

Script: setupSDEdb.sql

purpose:

1. Creates sde database if it doesn't exist

2. Creates sde and gdb logins if they don't exist

3. adds logins to sde database if they are not there

4, grants create table view and procedure to users in sde.

NOTE: Change the paths in the filename statements below
These files will be written to your disk
*

use master
go
if exists (select name from sysdatabases where name = ‘sde’)
begin

print ‘SDE database already exists, attempting to create login and user’
end
else

begin

CREATE DATABASE sde

on

(name='sde’,

--change paths here

--to a valid location on

--your disk
filename="d:\sdedb\sgl\sde.mdf’,
size=30,

maxsize=UNLIMITED,
filegrowth=30)

LOG ON

(name='sdelog’,

--change paths here

--to a valid location on

--your disk
filename="d:\sdedb\sgl\sdelog.ldf’,
size=10mb,
maxsize=UNLIMITED,
filegrowth=10mb)

end

/*

now attempt to create logins and users
if they don't exist

*

if exists (select name from syslogins where name = ‘sde’)
begin

print ‘sde login exists, attempting to create test user’
end
else

begin

--create sde login

--password is ‘go’

—-default db = sde

exec sp_addlogin ‘sde’, ‘go’, ‘sde’

end

--create a test user
if exists (select name from syslogins where name = ‘gdb’)
begin
print ‘gdb test login already exists’
end
else
begin
--create a test login whose name = gdb
--and password = gdb
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exec sp_addlogin ‘gdb’,'gdb’,'sde’
end

/*

switch db context to sde

check for users in sde

add if necessary

grant create table, view and procedure to
both users

*/

go

use sde

go

--sde login
if exists (select name from sysusers where name = ‘sde’)
begin
print ‘sde user already added to sde database’
end
else
begin
exec sp_adduser sde
end

--gdb login
if exists (select name from sysusers where name = ‘gdb’)
begin
print ‘gdb user already added to sde database’
end
else
begin
exec sp_adduser gdb
end

go

grant create table to sde

grant create table to gdb

grant create view to sde

grant create view to gdb

grant create procedure to sde

grant create function to sde —SQL SERVER 2K ONLY!!
grant create procedure to gdb

/*

make sure you run sdesetupmssg| -o install
from either %sdehome%\bin or %6archome%\bin
*

2. Create the SDE database and user with the SQL Server Enterprise
Manager

Create the sde database

Open Enterprise Manager, expand your “Microsoft SQL Servers’ node, expand your
server, right-click Databases, and sdlect New Database.
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Y ou can take the defaults here or fill out theinitial Size, location, etc. Do the same for the
transaction log. Click OK and the sde database will be created.

Create the sde login and user: From within your server’s node, expand the security node
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Now right-click in the right-hand panel. Select New Login.

SAL Server Login Propertiez - New Login

zde

Do
[ ok | Concel | Hep |

Fill in the login name property and password.

The default database should be ‘sde.’” Now click the ‘ Database Access' tab and click the
sde database check box.
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SAQL Server Login Properties - Hew Login E

Eenerall Server Boles  Database Access |

Specify which databases can be acceszed by thiz login.

Permit |Databaze | User -
OB Marthwind
OB | master
COE maodel
mzdb
pubz |-

)|
[ AP— |

D atabaze roles for 'zde”

Fermit in D atabaze Role | -

1 db_owner -
1€ db_accessadmin
1% db_securityadmin
(1€ db ddisdmin |

Eropertics |

k. I Cancel | Help |

Now grant this new user creste table, view and stored procedureinthe ‘sde’ database. Go
back to the database’ s node, right-click the ‘sde’ database, and select Properties. When
the Properties dialog appears, click the Permissions tab.

Check the create table, view, and sp (stored procedure) check boxes. If you are usng
SQL Server 2000, you must also grant create function to sde. Click OK.
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sde Paaparises
Germeal | Data Fies | Transaction Log | Fiegroups | Options  Pemssions |
Fw.ilda Cresbe Table  CrestaYiew  Cisale 55 Ciesle ezl | Cieale Ruls |g
€ o v = = O .
E e w w )
‘ 2]
[ ok ] cencel | Hee |

RUN sdesetupmssql

Y ou are dmost done. Now from a command prompt, navigate to the directory that
contains gsrvrsl81.dll, sdesqlsvr81.dll, sg81.dll, sde81.dll, and pe8l.dil with acd (chdir)
command. There should also be an executable in this directory called sdesetupmssgl.exe.
In this example, these executables are located in the ArcGIS ingdlation folder. This
executable creates the sde and Geodatabase metadata. The syntax for thiscommand is
listed below.

C:\ArcGIS\arcexe81\Bin>sdesetupmssq|

Usage for sdesetupmssql:
-?

-h

-0 upgrade [-H <sde_directory>] [-u <DB_Admin_user>] [-p <DB_Admin_password>]
[-s datasource] [-N] [-q]

-0 list [-H <sde_directory>] [-u <DB_Admin_user>] [-p <DB_Admin_password>]

[-s datasource] [-q]

-0 install [-H <sde_directory>] [-u <DB_Admin_user>] [-p <DB_Admin_password>]
[-s datasource] [-N] [-q]

In this example below, sdesetupmssgl will be run againgt a data source called “rift\sgl2k,”
whichisa SQL Server 2000 instance name.

C:\ArcGlS\arcexe81\Bin>sdesetupmssql -0 install -u sde -p go -s rift\sgl2k -H c:\ArcGIS\arcexe81
The user should confirm that the—H switch is entered properly.

How do you know what your data source is? The data source will amost dways be the
name of your SQL Server host. However, if you have both SQL Server 7 and SQL
Server 2000 ingtaled, the SQL Server 2000 instance will have a different name that you
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assigned to it when you did the ingtdlation. If thisisthe case, ook in the Enterprise
Manager. Y ou should see both your instances listed here.

Making a direct connection

Whether or not you have an ArcSDE service running or have ingtalled the ArcSDE
software, you are ready to make adirect connection. Here' swhat you must do:

Y ou must have sdehome set and pointing to the folder that contains the bin directory
holding the gsrvrsql81.dil; the sdesglsvr81.dll; and the client libraries sg81.dll, sde81.dll,
and peg1.dll.

* You can use substitute SDEHOME with ARCHOME.

e Or st neither and let the search default to HKEY _LOCAL_MACHINE-
SOFTWARE-ESRI-Arclnfo-Desktop-8.0-SourceDir - BIN.

For example: Presume you are attempting a direct connection from ArcCatalog. You
haveingaled ArcGISinto c\arcgisiarcexe81. The bin folder beneath the arcexe81
directory holdsthe gsrvrsgl81.dll, the sdesglsvr81.dll, and the three client libs. Y ou can
set SDEHOME to c:\arcgisiarcexe81 and attempt your direct connection.

If you have one setup, try to connect. To connect:

- Server name = ArcSDE Server (or any string)

- Instance = sde sl ser ver : <data sour ce>

- Database = a database you want to explicitly connect to
- User = any valid DBMS/ArcSDE user

- Password = any valid DBM SArcSDE user’ s password

You mugt have at least MDAC 2.5 ingtalled. How can you tell? Check the file version of
msado15.dll in\program filesicommon files\system\ado. If itsversgonis 2.5 or greater,
you are OK. Y ou can aso use the component checker from Microsoft. Thistool will
alow you to remove MDAC aswell. Beware of ingtdling an MDAC onto

Windows 2000; it may aready haveit instaled.
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Spatial Database Connection ﬂm
Server IEh:uu:-:
Service: Isde:sqlserver:buux
[ atabaze: Ih_l,ldru:u

[If supported by your DBRMS]

— Account
Izer Mame: Iwater
Password: I’""""i
W Save Mame/Password Test Connection
—Yersion
W Save Wersion
zde DEFALILT Change... |

QK I Canizel |

Licensing Direct Connect clients

If you do not have avalid ArcSDE license service, you will gill be able to connect to any
ArcSDE data store. However, your connectionswill be read-only. If you do have a
license server, you can set an environment variable, LM_LICENSE _FILE, to access
those licenses. Make sure you set it with the host name prefixed with an @ sign. For
example, setting thisvariable in DOSwould look like this:

C\sde>SET LM LI CENSE _FI LE=@ABI O
Setting this variable in Windows 2000 would look like the following panel.
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CHAPTER 6

National language support

Storing datain an ArcSDE SQL Server database using collation sets other
than the SQL Server default, Latinl _Genera, requires some extra
configuration on both the client and the server. This section provides
guidelinesfor configuring both the SQL Server database and the ArcSDE
client environment to enable the use of collation sets other than
Latinl_Generd.

SQL Server database collation designator

The default collation designator for SQL Server 2000 databasesisLatinl_Generd. The
collation is selected when SQL Server 2000 isinstalled and cannot be changed
afterwards. The default collation will support U.S. English and most Western European
languages. Change this default only if you are not using alanguage from this group. After
ingtallation is complete, to change a collation designator the rebuild master utility must be
run and the data rel oaded. Consult the SQL Server Books Online to determine the
collation designator that is appropriate for your data. Also, select how datawill be sorted.
Sort order can be binary, case senditive, accent sengitive, kana senditive, or width
sengitive. If the binary option is not selected, SQL Server 2000 follows sorting and
comparison rules as defined in dictionaries for the associated language or aphabet.

It isdso possible to choose an dternative collation if backward compatibility with
previousingtallations of SQL Server 7 or earlier isdesired. The choice here will then
depend on the collation choice made in the earlier instance of SQL Server. If the previous
ingtal lation accepted the defaullts, select Dictionary Order, Case Insensitive. Thisis
backward compatible with the 1252 character set, which was the default in SQL

Server 6.5 and SQL Server 7.0.

Setting the SDE_CHARSET variable for Windows NT clients

Exercise carein setting the SDE_SQLCHARSET on the Windows NT platform. Inthe
Windows NT environment there are two different codepage environments, Windows
American National Standard Ingtitute (ANSI) and Original Equipment Manufacturer
(OEM). Windows applications such as Arcinfo and ArcView run in the ANSI codepage
environment. ArcSDE adminigtration tools and C API applicationsinvoked from the
MS-DOS Command Prompt run in the OEM codepage environment.

If you use both Windows applications and MS-DOS applications together then set the
SDE_SQLCHARSET variable for MS-DOS applications by opening the MS-DOS
Command Prompt and issuing aMS-DOS SET command. Initidly verify that the datato
be loaded isin either ANSI or OEM format. From the MS-DOS Command Prompt issue
one of the following commands:
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For sdeimport or sdeexport:commands:
If thedataisin ANSI format:  set SDE_ SQLCHARSET=cp1257
If thedataisin OEM format:  set SDE_ SQLCHARSET=cp775

In the above ANSI example, cp1257 would be for Baltic languages. In the OEM
example, cp775 isfor Western European languages. The user should insert the correct
number for the language that they are usng. A complete list of code pages may be found
in SQL Server books online. The user should also not place any blank spaces at the end
of the command.

For sde2shp, shp2sde, cov2sde, or sde2cov commands:

If the code is running from an MS-DOS Command Prompt:  set
SDE_SQLCHARSET=cp775

If the code is running fromaUNIX platform: setenv SDE_SQL_CHARSET
iso 13

Again, the user should insert the appropriate number for their language in these
commands and should not place a blank space after the command.
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CHAPTER 7

Standby servers and log
shipping

The use of astandby server that can be brought onlineif the primary
production server fails can avert theloss of dataor allow usersto continue
working with the database. SQL Server 7 and SQL Server 2000 both
support the use of standby servers. A standby server contains a copy of
the databases on the primary server and can be brought onlineif the
primary production server falls.

Implementing a standby server

Implementing a standby server involves three phases:

1. Cresting the database and ongoing transaction log backups on the primary
srver.

2. Setting up and maintaining the standby server by backing up the database on the
primary server and restoring it on the standby server.

3. Bringing the standby server onlineif the primary server fails.

If the use of astandby server is necessary, al userswill have to log onto the standby
server. User processes are not transferred automaticaly to the sandby server. In addition,
transactions are not maintained. It will be necessary to run sp_change users login once
the switch to the standby server is made.

Totest ArcSDE 8.1 in a Standby Server configuration, the following stepswere
implemented. For more information, seetheingructionsin SQL Server Books Online.

1. Createthe full database backups on the Primary Server. Create atransaction log
backup of each database that is duplicated. The frequency of these transaction
log backups will depend on the amount of transaction changes that users make.

2. Redore the database backups onto the standby server that isin standby mode.
Specify one undo file per database. Periodicaly apply the transaction logs from
the primary server to the databases on the standby server. Specify the same
undo file used in previous steps.
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3. If the primary server should become unavailable, apply to the sandby server
any transaction logs that have not yet been applied to it. Recover the databases
on the standby server.

4. The standby server isnow available for usersto make changesto the database.
Configuration of the standby server can be donein either Enterprise Manager or
Query Anayzer.

The following stepsilludtrate the creation of astandby server in Enterprise Manager.
Confirm that the database isin Full Recovery Moddl.

sde Properties i x|

Ger‘!erall Data Fﬂesl Tranzaction Ll:ugl Filegroups  Ophians | F'ermissicunsl

Adcess
[ Restict access
€ hembers of db_owrer, dboreaton, on susadmin

" Single uger

v Read-anly
Recovemn
Fdodel: ; Full: :]
Sattings
[T ANSIMULL default [T Auta cloze
[” Recursivestriggers [ &k shrird:
v Auto update statistics v Auto create statistics
[~ Tom page detection [ Use quoted identifiers
Compatibility
Lewel: L' atabaze compatibility level SO ;I

k., I Cancel Help

In order to implement transaction log backups, the database must bein Full Recovery
Modd. Thisisthe default setting for a new database created with the Standard and
Enterprise Editions of SQL Server 2000. To change the Recovery Model in Enterprise
Manager, right-click on a database and choose Properties. Click the Optionstab and
change the recovery mode! to Full. Click OK to continue.

Backing Up Databases:

In Enterprise Manager, right-click on the database to backup, choose al tasks, Backup
Database.
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SOL Server Backup - sde

General | Dptigngl

|

=

D atabasze: I zde
M ame: Isde backup
Dezcription; |

Backup
{* Database - complete
" Database - differertial
" Tranzactioniog
™ File and filedroup:

o

D estination

Backup to: £ Tape

3:5ztandby backuphsede backup

= Digh
Add...

¢ Remove |

1| |ﬂ : Contents... |
Owennyrite
% Append to media
" Ovenwrite exizting media
Schedule
[T Sehedule: ' I _I
ok | Cancel | Hem |

Choose Backup Database Complete and select the location in which to store the backup.

Click on the Optionstab.
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Generdl Options |

O ptions

Yernfuing the backup will read the entire backup and check for
media integrity. Checking the identity and expiration of the media
prevents accidental avensrites.

¥ Werify backup upor completion '
[T | Eject tape after backup
[T | Bemove inactive enties from transaction |og

¥ Check media zet name and backup zet expiration

Media set name: I

[T Bachkup setwil expire:

& ffter: | 1= days
€ On: [12m40200 - x]
Media set labels

l- |nitiahzing tape or dizk media set erazes the previous contents of
% the media and labelz the media zet with a name and description:

™ Initislize and||abelmedia

Media set name I
Media st descrption I
ok | Cancel Help

Click Verify backup upon completion and click OK to continue.
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To back up the transaction log, right-click the database, choose dl tasks, Backup
Database.

SQL Seryer Backup - sde x|

General | I:Iptigngl :

[ratabazs: I zde ﬂ
Mame: |SIjE backup
Descriptian; |

Backup

" Database - complate

" Database - differential

{* Tranzactionilog

" File and filegroup: _I

D eshination

Backup to: | Jiape & Digh
[3:5ztandby backuphede backup tranz Add..

Remove |

1| | _}I ! Contents... : |
Cwenyrite

&+ dppend to media

" Ovenarite exiztig media
Schedule

[T Schedule: : I _I

[k, | E Cancel | Help |

Click on Backup Transaction log. Choose the destination for the backup file. As before,
click on the Options tab and click on Verify backup upon completion. Click on OK to
continue.
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To restore the database on the standby server, right-click on the database to restore, choose dll
tasks, restore database.

Restore database 114N EI

eneral | Dptigri']gl

Resfore az database: Isde : j
Restore; " Databaze ™ Filegroups or files % From device
~ Parameters
Devices: D:hatandby backuphade backup

Select Devices. . |
i Backup number; |'| | Wiew Contents...
- % Restore backup zet

*' Databaze - complate
" Database - differential
™ Transaction log -

™ File or filegroup

" FRead backup zet infdrmation and add to backup histary

¥, Cancel Help

Choose Restore backup set Database - complete. Select Restore From device and then
sdect the file to restore. Click on the Options tab.
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X

General Optiohs

[ Eject tapes [if any] after testaring each backup
ME: Frompt before restonng each backup
V¥ Force restare over existing database

Restore database files as ¢ Read from fmedia

Logical file name +-- |M|:uve to phwzical file name
zde_Log i O:50L2K loghzde_Log LDF
zde_Data EASUL2K_datahsde Data MMDF

— Recovery completion state

" Leave database operational. Mo additional ransaction logs cén be restored.
™ Leave databaze nonoperational bit able to restare additional trarsaction logs.

{* |Leave database read-only and able to restare additional ransaction logs.

Unduo file: : dhedl_server 2k files A SSOLNBACKLUPYIMDO sde DAT: J

2k, Cancel | Help |

In the Recovery completion state, select Leave database read-only and able to restore
additional transaction logs. Choose the location and filename of the undo file. Click OK
to continue. The database will be restored and will bein read-only mode. Continue this
process for each transaction log to be restored on the standby server.

If the production server should become unavailable, apply al remaining transaction logs
to the standby server. From Query Analyzer recover the stlandby server database without
restoring. Execute the following statement with the name of the database to be recovered.

-- Restore database usi ng WTH RECOVERY.
RESTORE DATABASE sde W TH RECOVERY

The standby server will now bein the same dtate as the production server from the last
transaction log. All changes after the last backup of the transaction log will belogt.
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Log shipping

In SQL Server 2000 Enterprise Edition, log shipping can be used to send transaction logs
from one database to another on a scheduled basis. Thiswill alow synchronization of the
source and the degtination database. The use of thisisvery efficient with standby servers.
Log shipping may be configured in Enterprise Manager. Complete instructions for
standby server and log shipping are covered in SQL Server Books Online.

Thisexample will use SQL Server 2000 Enterprise Edition to log ship transactions
between two servers.

Theinitid procedure isthe same as configuring a standby server. There should bea
primary and standby server. The standby server should have the backups restored from
the primary server and should be in read-only mode.

From the primary server, select Tools, Wizards, Management, Data Maintenance Plan
Wizard.

Flease select the “Wizard you wish to use:

- Register Server Wizard
+ Database
Data Transformation Services °
Management
i Backup Wizard
Copy D atabase Wizard
Create Alert wizard
Create Job ‘Wizard
Databasze Mantenance Flan \Wizard
Index: T uning 'Wizatd
M ake Master Server Wizard
Make Target Server Wizard
i Wb Assistant Wizard
H Replication

K. Eancel

Click OK to start the wizard.
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Database Maintenance Plan Wiz

Welcome to the Database
Maintenance Plan Wizard

Thiz wizard helps you cieate a maintanance plan that the SO0
Server Agent can run on a regular basis. \With this wizard you
Can; :

# Run databaze integrity checks.
# |lpdate database statistics.
® Perfarmh database backups.

& Ship transaction logs to anather sarver [Enterprize Editian).

< Back Mest > Cancel Help

Click Next>.
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Database Maintenance Plan W

Select Databazes

Select theidatabases for which to create the maintenance plan. g

Al dalabases
" &l system databasas [master, model, and msdb]

" &l user databases fall databasesiother than master, madel, and msdb]

% These databazes {Database” = -

[T rewyork,
[ - Morthwind -
[ pubs

iz

<

[+ Ship the transaction laes ta ather SOL Servers [log shipping)

éBack.l M et > | Cancel | ' Help

Select the database that the transaction logs are to be shipped from. Click the Ship the
transaction logs to other SQL Servers check box. Click Next>.
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Database Mainténance Plari Wizard - RHIANND! |

Update Datd Optimization Information

Az data and index pages fill, updating requires mora time. Feorganize pour data g
and index pages to improve perfarmance.

I¥ Fleorganize data arid index pages
™ Fieorganize pages with the aniginal amourt of free space

+ Change free space per page percentage to; o _:.
[ Update statistics used by queny optimizer. Sample: 10 _:I % of the database
[+ Bemove unused space fram database files

Ww'hen it grows beyond: |5|:I MEB

Amolnt of free space ta remain after shrink; |1':'_ _% % of theidata space

Schedule! |0cours evern 1 weekls] on Sunday, ati1:00:00 &k, ;I

;" Change... J

£ Back et > | Caticel | ' Help |

As part of the update Wizard, tasks other than log shipping are performed. All defaults
for these tasks will be accepted. Appropriate entries should be made for your ingtallation.
Click Next>.
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Database Maintenance Plan Wizard - RHIANNDI

Databaze Integrity Chedk

Check database integrity ta detect incansistencies caused by hardware ar
software errars,

W Check database integrity
& include indeses
[T Attempt ta repair any minor problems

" Zxclude indeses
[T Perfari these checks before dairg backups

Schedule::
Doours every 1 veek(s) on Sunday, at 120000 &k, ;I

;I ¢ Change... |

éBan::k. et » | Cancel |

Melp |

Default selections are shown. Selecting Attempt to repair any minor problemswill put
the database in single-user mode o that availability will be restricted. Click Next>.
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Specify the Databaze Backup Plan;
Specify the'.dat_éb_asg"bafc:lﬁgp'plan-tu:a prevent data less due to system failure.

Select the database backup options and click Next>.

Specify Backup Disk Directory
Specify the'.dire'l_:t-:ar'_lg.ih w_hic:h-ta slgare:ﬁh'e:b_aﬁkup fHe: '
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Specify the location to store the backup file. Click Next>.

Specify Transaction Log Backup Dizk Directory
Specify the'.direu;{nrg.ih w_hin::h-tn:a storeithe transaction Igg backup fiha: !

o eseh o

Specify the location to store the transaction backup file. Click Next>.
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Specify the Transaction Log Share.
S pecify thi;-'.r]eh.fg.lark share where the.tr_arrsa::ti::_ari-Iu;agsfar_e_cre_at_et{.

In order to run log shipping, ashare on the primary server drive that stores the transaction
log must be created. Enter the location of thisdrive and click Next>.
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Database Maintenance Plan Wizard - RHIANNON =]
Specify the Log Shipping Destinations 3
b adify infarmation about the destination server %]
Destination S erver |Databaze ' o
Add... Edt | [ Deee |
< Back | Mest > | Cancel Help

Click Add to specify the log shipping destination server.
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General |
Server Name: : IHHI.&NNDN'&UDGSHF' : ;I
Transachion Log Destination Directon:
Directary: IE:HF.'rI:agram FilksMicrosaft SOL Serve _I
— Diettination D atabase
" Create and initialize new database
Database name: |3,:|E.
[ze these hle drectanes:
oy, datat |E Program Files‘Microsoft SO0 Serve _‘
fear o |E YFrogram FilesiMicroseft SGL Serve J
£+ :llse existing database [MNoinitialization) i
‘Dratabase Mame: Igde ;I
Dalabaze Load State
™ Mo recaveny made { % Standby mods
[T Teminate wsers in database [Fecommendad)

[T Allow database to assume pimary rsle

Tranzachon Log Backup Directan:

Erirecton: |

x|

cok |0 cancel | Hel

Enter the server name for the destination of the transaction logs. Here an existing
database was used to receive the transaction logs. Click OK.
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Database Maintenance Plan Wizard - F

Specify the Log Shipping Destinations
b adify infarmation about the destination server

D estination S erver Databaze | i i
RHIAMMONSLOGSHP
Add.. Edt | Delete |
£ Back | et > | Caticel Help

Confirm that the destination server and database are correct and click Next>.
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Log Shipping Schedules
Specify the lag shipping schedules at:all digstinatiuns.

Enter the backup schedule for the log shipping and click Next>.
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Log Shipping Thresholds
¢ Specify theesholds that, if exceaded. will generate alerts.

Specify the log shipping thresholds and click Next>.
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Specify the Log Shipping Monitor Server Information
Specily the central server from which iog shipping will be menitored.

-2

Logir nare: o =hipp

Specify the server to monitor the log shipping. Click Next>.
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Reports to Generate
Specify the'.dirg-,?tur]g_ih w_hiu:h-tca st_gre:_l;hé‘:epnr_ts generated by the maintenanqg

plan.

Specify any reportsto generate. Click Next>.
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Database Maintenance Plari Wizard - RHIANNON ¢ x|
M aintenance Plan History ]
Specify how vau want te store the maintenance plan records. !
Local seriter

v “wiite histary ba the mzdb.dbe. sysdbmaintplan_histary bable an this server

Iv Limit rows in the table ta: I-I oo a: raves for thisiplan

Hemate server

Hiztory 13 added fo the msdb. dbe. sysdbmainfplan_histan table on the remate server.
Witdows Authentication is used to lag on boithe remate server.

[ white histary to the server:: I i |

% Lirnit e irithe table o I'ID[IDEI _% rows for this plan

4 Back | et > | Eancel | © o Help

Specify how to store the maintenance plan records. Click Next>.
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Database Maintenance Plan zard - RHIA

Database Maintenance Plan Wizard
Summary

You haveicompleted the steps Lo create a database
maintenance plan. The plan iz described below,

Flan narne: DB Maintenance Pland
DATABASES .
sde
SERVERS
[lzcal]
ORTIMIZBTIONS
Oeocurs every T weekls] on Sunday, at 1:00:00 Ak
Ferfarm the following actions:
Meorganize data and indes pages, chang
E2 i L|_I
£ Back | et > | E‘;ann::el | Help |

Name the database maintenance plan. Here the default DB Maintenance Planl was
accepted. Confirm the options selected and click Next>.
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Completing the Database
Mainténance Plan Wizard
You haveicompleted the steps requirgd to create a'database

maintenance plan with log shipping. The steps to cieate the
plan are listed below,

T ask. : : : © | Status : i
Creating Flan fer BHIANMONMLO .. Mot Started.

Creating DB Maintenance Flan Mt Started-

£ Back | Finish E‘;ann::el Help

Click Finish to create a database maintenance plan.

It will be necessary to start the SQL Server Agent. In Enterprise Manager, open
Management and right-click SQL Server Agent to start. The log shipping will be
performed at the times specified in the log shipping schedules. The stepsto restore the
standby server are the same as above. If the production server should become
unavailable, apply all remaining transaction logs to the standby server. From Query
Analyzer recover the sandby server database without restoring. Execute the following
statement with the name of the database to be recovered.

-- Restore database usi ng WTH RECOVERY.

RESTORE DATABASE sde
W TH RECOVERY

The standby server will now be in the same Sate as the production server from the last
transaction log. All changes after the last backup of the transaction log will belost.
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CHAPTER 8

Backup and recovery

Introduction

MS SQL Server dlows you to easily move databases between servers.
This section describes ways you can distribute your ArcSDE databases
through smple backup and restore operations. Other waysto distribute
dataamong servers are replication and standby servers, both discussed in
this guide, and data transformation services.

MS SQL Server alows you to backup a database from one server and restoreit to
another. Y ou can aso detach and reattach databases between servers. This functionality
allows you an easy way of distributing your datato other serverswithout having to worry
about reloading it and rebuilding relationships or networks.

If you restore a database backup from one server to ancother, the code pages and sort
orders of those two servers must be identical. For example, you cannot restore a database
built with Binary Sort Order (BSO) to a server configured for default (dictionary) sort
order. Y ou can ascertain your server’s sort order by running the stored procedure
‘sp_helpsort’ in the master database.

In this example, this server is configured for default, or dictionary, sort order.

Server default collation
Latin1-General, case-insensitive, accent-sensitive, kanatype-insensitive, width-insensitive for Unicode
Data, SQL Server Sort Order 52 on Code Page 1252 for non-Unicode Data

A backup operation a so backs up the database’ s system tables including sysusers. When
you apply abackup to adifferent server, the userslisted in the database may differ from
those userslisted in the new server’s sysxlogins table in the master database. Thiswill
prevent you from logging into the restored database until you correct the login mapping
between the master database’ s sysxlogins table and the restored database' s sysuserstable.
To synchronize the two tables, run §p_change users login.

Moving data using backup and restore

This section assumes you are going to backup an ArcSDE database and apply that
backup to another server that does not have a preexisting ArcSDE ingtallation.

1. Backup the SDE database and any other database you wish to apply to ancther
server.

2. Copy the backup file(s) to the new server.
Restore the backup file(s) to the new server.

4. Runsp_change users login to synchronize the sysuser’ stable in each newly
restored database with the master database’ s sysxlogins table.
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1. Backup the SDE database

Use either t-sgI’s BACKUP command or the Enterprise Manager’ s backup utility to
backup the sde and any other spatial database you have. In this example, we usethe
Enterprise Manager to backup the sde database.

Expand Enterprise Manager's Server Group, then your server host name. Right-click
your database, select al tasks backup database.

SQL Server Backup -sde

[aeneral | Optians I

x|

Databaze: I zde

Mame;

Isu:le backup

Drezcription: I

Backup
{* Database - complete

" Databaze - differential
" Tranzaction log
™ File and filzgroup:

B

D ezstination
Backup to:

S ape

% Disk

Add...

Hermoyve

Cantents..

yenyrite
% Append to media

" Owverwiite existing madia

Schedule
[T Schedule:

I

Ok

| Cancel | Help |

The backup database form will appear. Y ou'll need to add a degtination with the ‘ add’
button if none appears. Click Add and choose adirectory to backup to.
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— Select the file name or backup device to use for the
g backup operation. Backup devices can be created for files
that wou uze frequently.

¥ File name;

|D:'\rhiannu:un_|:uan:kup'\ _l

i~ Backup device:

| =]

0k | Cancel |

Click OK when you are done. Seethe SQL Server Books Online for exact information
on backup types and options.

2. Copy the backup file(s) to the new server
In the example above, the backup file islocated on D:\rhiannon_backup. Copy the

backup file to the new server.

3. Restore the backup file(s) to the new server
Expand the new server in the Enterprise Manager’ s server group. Right-click ‘ databases
and sdlect all tasks restore database,
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Restore database i

General | Elptil:lnsl

Restore az database: Isu:le j

Restare: ¢ [atabase ™ Filegroups ar files " From device

— Parameterz

Show backups of database; Igde

L] Le

First backup to restore: I

[T | Paoint in time restare: | |

Festore |Type |Backup SetDate |Size |Pestore From |Backup Set Name |

+] | i
Froperties |

Ok, | Cancel | Help

The Restore database diaog box will appear. Click the From device radio button and
then the “ Sdlect Devices’ button.
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Choose Restore Devices B

Wihen the backup iz restored, SHL Server will attempt to reztare from the
devices lizted below,

Backup set; [k rior]
Festore from: i Digk £ iape
[ievice name | Add... |
Edi |
Femoye |
Femave Al |
tedia verfication option
[ Orly restore from media with the fallowing name:
fedia fhanme:
ok Cancel

If you want to restore the database with a different name, change its name in the Restore
as database combo box. NOTE: If you do this, you may cause inconsistenciesin the sde
or gdb metadata tables. Navigate to the backup file and select it. Click OK al the way
back to thisform and select the Optionstab.




Chapter 8 Backup and recovery 95

Restore database 1

General Options |

[ Eject tapes [if any] after restoring each backup
™ | Frampt betore restonng each backup

[™ Force restare over existing database

Restare databaze files as; Read from media
Logizal file name |M|:uve to phwzical file name
sde_dat f S0 L Ndatahsdedata mdf

zde_log fhezk fileshbSS0Ldata edelag. Idf

— Recovery completion state

{* |Leave database operational. Mo additional transaction logs can be restored.
™ Leave databasze nonoperational but able to restare additional trarsaction logs.

(" Leave database read-only and able to restore additional ransaction logs.

rdefile: fhezsdk files\MSSELABACKLPSUNDO sde DAT |

0k, I Cancel | Help

In the middle of thisform, you'll see agrid control with pathsinit. You'll want to
verify that the paths are correct for your restore file. Y ou can restore these files to
any location you like, aslong asit exists on disk. If you check Force restore over
existing database, you'll restore this database over an existing one. If you don’t and
you have an existing database with the same name, the restore will fail. Click OK.

Once the restore finishes, open the database in the Enterprise Manager and verify your
tables are there. Now you must synchronize the database users with their logins located in
measter.dbo.sysxlogins.

4. Run sp_change_users_login

When you restore a database from a backup created on another machine, thereisachance
that a database user’ sidentification number (either an SID or a GUID) does not match the
same entry in the master.dbo.sysxloginstable. Thereis aso a chance that the database
user does not exist in the magter.dbo.sysxloginstable. Since arestore also restores a
database’ s sysuserstable, it is possiblefor arecord to exist here but not be present in
measter.dbo.sysxlogins. Hence, there are two scenarios you need to consider:

*  Theuser existsasalogin on server but has a different identification (SID or
GUID).
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e Theuser doesnot exist (added asalogin) on the server.
Scenario 1: The user exists on both servers but has a different identifier

In this example, both servershave alogin called ‘sde.” After you restore the sde database
onto the new server, the sde user’s SID differsin the sde database from the sdelogin’s
SID in the master.dbo.sysxloginstable.

Use sde

go

Select SID from sysusers where name = ‘sde’
Use master

go

select SID from sysxlogins where name = ‘sde’

SID

0x76695419BFAED41184FD00C04F8D0451
(1 row(s) affected)

SID

OXEDDFCA8E56B0D411850000C04F8D0451
(1 row(s) affected)

To synchronize the two accounts, run sp_change_users login. For exact usage, seethe
SQL Server Books Online. In this example, we use the “update_one” option to update
just the sde user. You must run sp_change users login within the database you restored
(or want to change theloginin).

Use sde

go

sp_change_users_login ‘update_one’,'sde’,'sde’
Rerun the SID query aboveto verify your results.

OXEDDFCASE56B0D411850000C04F8D0451
OXEDDFCAS8E56B0D411850000C04F8D0451

Scenario 2: The user does not exist on the destination (restore) server

This scenario differsfrom thefirst onein that a user existsin the database but not asa
login in the magter.dbo.sysxlogins table. This can happen when you creste alogin on a
server, backup the databases on that server, then restore the databases to another server
that does not have arecord for thislogin. In this example, the sde database is restored
onto amachine that never had an ‘sde’ login.

Use sde

go

Select SID from sysusers where name = ‘sde’
Use master

go

select SID from sysxlogins where name = ‘sde’

SID

0x76695419BFAED41184FD00C04F8D0451
(1 row(s) affected)

SID

(0 row(s) affected)
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To rectify this, you must add an ‘ sde’ login to the server but not grant them accessto the
sde database. To add alogin, usethe sp_addlogin stored procedure or use the logins tool
with the Enterprise Manager:

sp_addlogin ‘sde’,'go’,'sde’

Now run §p_change users login to synchronize the SID vauesin master.dbo.sysxlogins
and the restored database' s sysuserstable. Y ou must run sp_change users loginin the
sde database since its sysuserstableis out of sync with the master.dbo.sysxloginstable.

use sde
go
sp_change_users_login ‘update_one’,'sde’,'sde’

Now verify that the SIDs are equd by rerunning our SID query.

Use sde

Go

Select SID from sysusers where name = ‘sde’
Use master

Go

select SID from sysxlogins where name = ‘sde’
SID

OxF6DFCA8E56B0D411850000C04F8D0451
(1 row(s) affected)

SID

0xF6DFCABE56B0D411850000C04F8D0451

(1 row(s) affected)

Once you' ve synchronized the users, you are ready to either start the ArcSDE service or
make direct connectionstoit.
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CHAPTER9

Configuring snapshot
replication

Replication is used to create multiple copies of the same datathat can be
distributed to multiple other databases throughout an organization.

Implementing snapshot replication

Snapshot replication is used to distribute an entire copy of the information from the
distributing database to the subscribing database. In SQL Server 7 or SQL Server 2000, it
isthe easiest type of replication to setup and maintain. It is most gppropriate for read-only
data, and thereisa high degree of latency in this process. Any changes that are made to
the data at the subscriber will be overwritten once the next snapshot image is downl oaded
from the distributor. Management of the distribution of the snapshot can be performed
from the distribution server, a push subscription, or from the subscription server, apull
subscription. The use of apush or pull subscription is dependent on the particular
circumstances of each organization. A push subscription can be centrally managed but
will require agreater storage premium on the distribution server.

Implementation of snapshot replication, in this example replication, will be between two
instances of SQL Server 2000. The procedure will be similar for SQL Server 7.

From Enterprise Manager, for the SQL Server ingtance that you wish to replicate from,
choose TOOLS; Replication; and Configure Publishing, Subscribers, and Distribution.
Thiswill begin the process of configuring the distribution server.
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iz x|
Welcome to the Configure
Publishing and Distribution Wizard
Witk thiz wizard, pau will:
® Specifin'BIFTWSOLZK ar anather zerver az a Digtributar.
* Configure the properties of 'RIFTSWSGL2E az a Distributar
[optianal].
® Configure the properties of ‘BIFTASALZE' as a Publisher
[optional].
( Eiacla. i F=E E‘:.ann:el Help
Click Next>.
Configure Publisting and Distribution Wizard for x|
Select Distnibutor
Iz thiz server ag itz own Digtributor or zelect another zerver as the Distributor, : w

The Distributor iz the zerver Leually rezponsible for spnchronizing data bebween Pubbshers and
Subscribers.

% pake 'BIFTASELAE itz own Distibutor; SEL Server will create a distribution databaze and
log

" |Jze the following server [the selected server must alfieady be configured as a Distributor];

ARLARAR - Edd Server.
BEEFLIPS : T

FagI0

FABIONSOLZE

HEMLEY

HEMLEY SEL2E

JHAINOSZE LI

< Back i F=E | Ijann:el Help

Choose the server to act as the distributor, then click Next>.
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Configure Publishing and Distribution Wi d for 'R x|

Specify Snapshot Folder

Specify tha roat location where shapstots fram Publizhers that use thiz Distribukar
will be stored.

T o allows Diztibution and Merge Agents that run at Subzcnbers to access the snapshots
of their publications, pou must refer to the snapshot falder uzing a petwoark path.

Snapzshat folder:
SWRIFTACKProgram FileshMicrosaft SOL Server\MSEOLESALZENReplD ata

< Back | Mest i Cancel Help

Specify the path to the replication snapshot folder, then choose Next>.
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Customize thé Configuration

You can confiqure your server far replication with dafault settings,ior you can W
customize the settings.

['a you want to custamize the publizhing and distribution zettings’?

% ‘Yez |t me zet the distribution databasé properties, enable Publishers, or zet the publishing
zettings.

" No, use theifollowing default settings;

Configure 'BIFTYSALZE ‘a2 a Publizher. Use 'RIFTASELEE az the Distributar, -]

| U=e SARIFTSChProgram Fileshhicrozaoft SOL Server\MSSELESOLZE AR eplData’ az the
« [root snapshot folder for Publizhers using this Distibutor.

Stare the distibution databaze 'distribution’ in 'C:\Program Files\Microzoft SEL
Server\MSSHLESALZEND At

" |Stare the distibution databaze log file th 'C:\Program FilezhMicrosaoft SGL

2

< Back i F=E Cancel | Help |

Y ou may accept the default configuration from SQL Server, but for this example we will choose to customize
the publishing and distribution settings. Click Next>.
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utinn Wizard x|

Ptovide Diztribution Database Inforiation ' %z%

Select the name and location of the digtribution datdbaze and log:files.

The digtributionidatabase stotes changes o tranzactional publications until Subscribers can be
updated. It alzo:ztores histoncal informationt for enapzhot 'and merge publications.

Diztribution database name:; diztribution

Folder for the distribution databasze file:
|E:'xF'mgram FilezhMicrozaft SOL Server\MSSOLESOLZEAD ata

Folder for the distribution database log file:
|D."\F'ru:|gram Filgzhhicrozaft SOL Server\MESOLESOLZEND ata

The paths muztirefer to dizkzithat are localito 'RIFTASALEZE and begin with a lozal drive letter
and colon [for esample, C:]. Mapped diive letters and network, paths ate invalid.

< Back M et & | Cancel Help

Select the name and location of the distribution database and logfiles. Then choose
Next>.
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Configure Publishing and Distribution Wizard for 'R x|

Enable Publithers
Enable zervers to use this Distributor after they are configured as Publizhers.

T zet the login information and warking fobder for a server, select it, and then click the properties;
[..i] button.

Regiztered servers:

TPublichers - . - [Distibution DB -~ | || Enable & |
O MUZTAGNSOLZE © distribution
[0 OFFWIDTH . - distribution Enable Mone |
O oaLABSPN : dighibution :
1 RIFT ¢ distributiorn Hew... | !
RIFTSSOLZE : dizstribution
| |

Click Mew to register a new zerver and enable it az a Publizher.
< Back M et i Caricel ' Help

Enable the serversto use this digtributor after they are configured as Publishers. Then
choose Next>.
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Configure Publishing and Dis ribution Wizard for 'R x|

Ehable Publi¢ation Databazes
Enable databases for ranzactional [includes snapshot] or merge replication.

D atabaszes:
Trans | Merge |Database Mame | Transactional
O 0 Morthwind e |
O
" 5 EnableiNane | :
O O wtest
kerge
Enable &l |
1| | : k] Enable Nane | ;

&, databaze owner can create a publication only after an adminiztrator haz enabled the databaze :
for publizhing.

< Back MHewt i Cancel Help

Enable the databases that are to be used for replication. Here choose Transactional, which
includes snapshot. Choose Next>.
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Configure Publisling and Distribution Wizard f

Ehable Subséribers
Enable zervers to subzchbe to publications from thizsiPublizkher.

To zet the login infarmation and default senchonization schedule for a Subscrber, select it and

then click the properties [...] button.

Regiztered servers:

- |Subscribers . - - ||| Enable: &
O] FABIO:
O] FABIONSQLZK J Enable Mone
[ HEMLEY .
HEMLEYS\SOLZE - ; 'j Mews...
e I =

Click Mew to register a new zerver and endble it az a Subzcriber. 'ou can enable
heterogeneous Subscnbers after you complete thiz wizard,

< Back : M et i Caricel Help

Enable the subscribing server to receive publications from the distributor. Then choose
Next>.
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Completing the Configure Publishing
and Distribution Wizard

Click Finish to configure aith the following options;

Configure [RIFTASEL2E! az a Publisher, Use -
'RIFTASOLZE! az the Distributar.

Llze "\RIFTACAProgram Files\Microsdft SEIL
Serverih3SALESOL2EAReplD ata' ad the root shapshot
folder for Publizhers uzing this Distributar,

Stare the diztribution databaze 'distribution’ in 'C: \Program
FileshMicrozoft SOL ServerSSALERAL2KNAD ata":

Stare the diztribution database log file:in 'C:\Frogram n
Cilge hicronmft TN Caroar kAT SO SO AT 2bts
dq

il

< Back | Finizk | E;.ann::el | Help

Choose Finish to complete the configuration of the digtribution server.
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Bacause BIFTWEELZE iz now a Diztibutar, SGL Server Enterprize Manager
haz added Replcation Monitor to the conzole tree.

Replication Monitor alloves you to wiew the statuz of replication agents and
troubleshoot problems at the Distributaor,

“Y'ou can usze Replication kordtor to;
* iew a list af Publizhers publicationz: and subscriptions that are:
supported by the Distributar

* View schedules, curnrent statuz, and kistony for each replication agent

* Setup and monitor alerts related to replication events

Td get started; dick Replicatibn on the Tools menw, and then click Show

@ t'ou can monitor multiple Diztibutorz eazily with the Beplication Maonitos Group.
5 Replication kanitar Grolp.

Cloze |

Choose Close to complete the distribution configuration process.

To create and manage a publication in Enterprise Manager, choose Replication, then
choose Create and manage publications.
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1 RIFTWSEL2E

Highlight the source of the publication and click Creste Publication.
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Create Publication Wizard

Welcome to the: Create Publication
Wizard .

‘Thiz wizard hielps vou publizh pour data 4o that it can be shared
with Subscribers. wWith thizwizard wou will

®  Publizh the data in database 'zde’.

& Filter the data in the publication,
* Set the publication properties.

Bifter the publication iz created, the data can be shared with
gervers iunning SOL Server and heterogeneous data zources by
icreating subgcriptions.

¥ Show advanced options in this wizasd.

¢ Baok Mest > Cancel | Help

The Welcome to the Create Publication Wizard will appear. Wewill run this example
with the Show advanced optionsin thiswizard configured. Choose Next> to continue.
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Create Poblication Wizard ¢ I 118 x|

Choose Publication Database LT I
Chonze the databaze that containg the data or objects you want ta publish, = B:
TN

D atabazes:

Morthwind
b ;

vhest

¢ Back Mest > Cancel | Help :

Highlight the database that contains the objects to be published, then click Next>.
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Select Publication Type {1
Select the publication typethat best supparts the requirerments of your application; = ﬂ:

an updated snapshot. This iz:appropnate when the Subszciber data need not be

@ £+ Snapshot publigation - The Publisher periodically replaces Subscriber data with
conztantly Lp-to-date.

changes are zent incrementally to Subscriberz. pdates to Subszcriberz prezerve

@ ™ Tranzactional publication -- Diata iz usually Updated at the Publizher, and
tranzactional consistency and atomicity.

Changes are mérged penodically at the Publisher, Thiz supportz mohbile,

@ " M=rge publication - Data can be updated at the Publisher or any Subscriber.
occaziohally connected Subscribers.

< Back M et = Cancel Help

Select Snapshot publication, then click Next>.
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Create Publication Wizard BT | x|

Specify Subscriber Types ! ok
Mehat twpes of Subzcrbers will subzcribeto this publication? = ﬂ

Select all of the twpes of Subscribers that vou expect to subscrbe to.thiz publication.

IV Servers unning SAL Server 2000
[T Servers wnning SAL Server version 7.0
[T Devices wnning SAL Server CE

[T Heterogeheous data sdurces, such as Microsoft Access

Subscribers that are zervers running SGL Server version 7.0 cannot uze properties that are
new in SCIL Server 2000, 1F you select thlz Subscrber ype, the new properties wilk not be
available in thiz wizard.

< Back = Cancel 1 Help

For thisexample, SQL Server 2000 was run. ArcSDE currently supports SQL Server
2000 and SQL Server 7. Click Next>.
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Create Publication Wizard ) x|

Specify Articles o |5
Publizh tables and other databaze objects az articles. ¥'ou can filter the publizhed:data = ﬂ_:
later in the wikard. i

& unigueidentifier column will b8 added autoratically to published tables without one.

Object-Type | Show. | Publish 4 | |Owner Object © - - L |a
_ |5 s GDBaNNDSYMEOLS | |
Stored Proced... O il sde  GDB_ATTRRULES ]
Wiews O O sde  GDB_CODEDDOMAINS [
=] sde  GDE.DEFALLTVALLES |
E sde  GDB_DOMAINS. - - - |
4] [ ¥ M =} sde GDE:_EDEEEDNNHULES- |
sde  GDB_EXTENSIONS [
v Show unpublizhed objects gde  GDB_FEATUURECLASSES _l
=] sde  GDE_FEATUREDATASET | o]
Article Defaults... | 4_'_I i s FT' T _bli_

¢Back | MNews | Cancel | Help i

Choose the data to transfer; here al tablesin sde will bereplicated. It is necessary hereto
ensure that the tables are a so replicated with the correct owner on the subscribing
database. For each table that is replicated, click the dlipsis next to the Object and the
following screen will appear. Enter the correct owner of the table for the subscribing
database.
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Table Article Propecties - GDB_EDGETONNRUL _ﬁl

GBI"IB[E:' | Snapghgtl

Mame: GDE_EDGECOMMRULES

Dézcripticn:

T
Actid

T ableiinfarmation

Caurce table ¢ Igde

AT

Saucelsble i [GDB_EDGECONNAULES
beamE:

Destination tablé Igde
CHARET

Dastinationtable  [GDE_EDGECONNAULES
FREame:

Marizagntal partitionz:fram DTS schpts

[T Pravide suppart far harizoktal partitions created by DTS
: tranzformation soripts :

oK ' Bancdl Help

Confirm that the source table owner and the destination table owner are correct, then
click OK to return to the previous screen. Click Next> at that screen to continue.
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Create Publication¥izard ¢ ﬂ

Aaticle Issues . 1%

The following izsues may requine changes to vour application to enzure it continues to = ﬂ_:
operate az expected. el

|zzLEs;

| Inigueidentifier columnz will be added ta tables.
IDEMTITY columng require thee MOT FOR REFPLICATIOM option.

Dezcription:

SOL Server requirez that all merge articles contain a unigueidentifier calumn with a unique index ﬂ
and the ROWGLHDCOL propetty. SOL Server will add a uhigueidentifier column to publizhed
tables that do nok have one when the first snapshot iz generated.

Adding a news cobumin will: ]
» Cauze INSERT statements without column lists to fail:
# Increaze the size of the table ﬂ

< Badk Mkt > Capeel | Help |

ROWGUIDCOL isaunique identifier that is added to tables used in merge replication.
Thismakesit possible to track the lineage of changes made to arecord. Click Next>.
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Seléect Pphlicalinn Name and Description
Select a namke and dezcription fqr thi_s Publidatinn. ]

{zde_replication

Mn_ergf_: pu_l:uliu_:'atiu:un of zde database from Publisher RIFTASELZE.

I List this publication in the Active Directon

Enter a publication name and publication record and click Next>.
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Customize the Properties of the FPublication ' Il
Define data fiters or customize the remaining properties; othenwize, create the ﬂ“
publication az zpecified.

Do wou want to define data filkers or customize the remaining properties of this pubfication’?

* Yes, | wilidefing data fikers, enable snonpmous subscriptions, on:customize other
properties

" Mo, create the publication as specifisd:

Create 4 merge publiciation from databaze 'sde’. | ﬂ

The following types of Subszcnbers may subscnbe to thiz publication:
Servers running SEL Server 2000

Publizh the following tables as aticles:
'GOB_AMMOSYMEOLS' az 'GDE_AMMOSYMBOLSS
'GDB_ATTRRULES' az 'GDE_ATTRRLULES' ;
‘GDE_CODEDDOMAIMS! az 'GDE_CODEDDOMAIMS' lI

< Badk Mest > Capeel | Halp |

For this example, we will choose to customize the publication properties. Click Next>.
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Filter Data ;
SFilter the datd ta be includad in this _publinatiun

No filtering of this publication will be chosen. Click Next>.



119 ArcSDE Configuration and Tuning Guide for MS SQL Server

Allow Anonymous Subscrigtions '
Allaws anonymous subscriptions to thi_s publication.

E

Only named subscriptions will be allowed in this example. Click Next>.
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Set:Snapshot Agent Schedule
Set the st_ar_ting schedule for the Snapshat Agent.

The snapshot agent schedule will be changed. Click Change.



121 ArcSDE Configuration and Tuning Guide for MS SQL Server

Frrirm =k
E.TI'JlrI';I.-ﬂr..

1241 322000 >

Set the parameters to make the snapshot. Click OK. Y ou will return to the previous
screen.
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SetiSnapzhot Agent Schedule
Set the_st_ar_ting schedule for the Snapshot Agent.

Click Next>.
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Create Publication Wizard

:‘Completing the Create Publication
‘Wizard !

Click Finizh to create a publication with the following ophions:

Create a merge publication from database 'sde’. -

The following types of Subszcribers may subzcribe to thiz
publication;

Servers running SEL Server 2000

|Publigh the fallawing tables as articles:
'‘GDE_AMMOSTYMBOLS' as 'GOE_ANNOSYREBOLS'
'GOE_ATTRRIILES' az 'GDBE_ATTRRLILES!

.. DB CODEDDOMAINS' s o
<] | b

= To monitor replication activity for this Publisher. expand
Replieation Monitai at the Distriblikor.

< Back | Finizh . Cancel i Help

Click Finish to complete the creation of the publication. In this example we will create a
push subscription of the publication.
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Create and Manage Publications on RIFT\SOLZK _ i

D atabaszes and publiciations:

Create Publication...

Puzh Mew Subscriphion. .

Propetties and Subszcriptions

Scrpt Publication

Delete Publication

Cloze

—'sde_replication’ description;
Merge publication of zde database from Publizher RIFTYSOLZE.

Highlight the publication and select Push New Subscription.
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Welcome to the Push Subscription
Wizard

Thiz wizard helpz you puzh a subszcnption from publization
‘zde_replication’, publizhed by 'RIFTAWSOLZE", to oné or maore
SEIVEr: O SErver groups:

With thiz wizard you carg

®  Selections or mare Subscribers.

®*  Select the database where the subzcrnption will be
created.

®  Setthe initialization and synchronigation zchedules.

¥ Show advanced options in this wizard.

¢ Back | M et & Eancel 3 Help

The Welcome to the Push Subscription Wizard will appear. This example will sdlect

advanced options. Click Next>.
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Choose Destination Databaze '
i Specify tha subscrption database at the SGL Server Subscriber(s)

Browseto or create the database on the subscribing database that will receive the
publication. Click Next>.
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Skt Merge Agent L'u:[t:ati@a'n
*You can chioose whethes the Merge‘ﬁggm rnz at the Diistributor or at the

Subszcrber.

For thisexample, the agent will be run at the Digtributor. Click Next>.
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Push Subscription Wizard ¢ 11 x|

S&t Merge Agent Schedile
Specify how frequently the Merge Agent(z] updates the subscription(s).

When should the Merge Agent update the subscription’?;

" Continuously - provides minimal latency between when an action occurs at the Publizher ¢
and iz propagated to the Subscriber:

&' Using the fallowing scheduls:
Oeccurs evern 1 day(z], every 1 houilz] between T2:00:00 Ak and Change... |:
11:59:00 Prd.

< Back M et i Cancel Help

This example will change the Merge Agent schedule rather than run continuoudy. Click
Change.
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]10:00:00 PM, ==

=1 J Starting af;

wl
Enditg at:

Jrenzze 2] 0O

Select the parametersto run the Merge Agent schedule. Click OK.
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Push Subscription Wizard ¢

Iriitialize Subicription

Specify whether the subgcription(z] needs to be initislized, and if =0, when to start
the initialization process,

Dioes Microzoft BHL Server rieed ta initializé the publication schema and data at the Subscriber

when the subscrption 1z created’?

% Yoz, initilize the schema and data

|f yeg; the Snapzhot Agent must first create a gnapshot of the publication
zchema and data. You must ther start the Merfge Agent manually when the
zhapehot iz available.

v Start the Snapzhot Agent to begin the initialization process immediately

" Mo, the Subscriber alidady haz the 2chema and data

< Back MHest i Eliann::el | Help

For thisexample, choose Y es, initidize the schemaand data. Click Start the Snapshot
Agent to begin theinitidization processimmediately, based on the parametersto start
earlier. Click Next>.
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Push Bubscription Wizard _ ) x|

Se&t Subscription Friority:
Set the prianity of thiz subscription, which helps decide the winner:of conflicting : %
data chandes.

When a data change at the Subscriber corflicts with a change made elzewhers;
{+ |se the Publisher az a prdsy for the S ubscriber wherd resolving conflicts

i |Uze the folldwing pricrity, between zerc [lowest] and 83,99 [highest), to resolve the conflict

|F5.EIL'I

Frioities af cument subsenptions [forreference];

Subscrption M ame | Type | Fricrity |

al AR

< Back Mest i Cancel | Help |

Select the subscription priority to resolve conflicts, then click Next>.
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Push Subscription Wizard =

Start Hequirgd Services. i
See the statuz of the services required for this subscription(s] andizelect thoze ko gr
be started &fter the substnption(s] iz cleated.

T hiz subscription(z] requires the following services to be running on the indicated
FEIVETS.

Service [on Server] Statuz

. Running

4 | i3

A zervice whose check bax iz zelected will be started automatically after the
subzcriphiot(z] iz created; & zervice whose check bay iz not zelected will have to be
zharted mariually for your subscnphion to wark,

< Back MHest i Cancel Help

Click Next> to start the required services.
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Push Subscription Wizard

Completing thé Push Subscription
Wizard

Click Finish to subscribeiwith the following options:

Create a suibscription toipublication *sde_replicatiord fram
Publisher RIFTASGLZE.

Create a subscription atthe following Bubscriber(z]:
JHAIMOSZE

Create each zubscription in a databade named 'zde.

Run the agent(z] that sunchronizes Ithiz: zubscriphionlz] at 'LI
4 ! B

To tnonitar activity far this subscription(z), use
m Replication Maonitor at the Distributor,

< Back | Finizk Cancel Help

Click Finish to complete the replication procedure.
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CHAPTER 10

Configuring transactional
replication

ArcSDE 8.1 for MS SQL Server supports transactional and snapshot
replication. The transactional mode alows areplication
distributor/publisher to update its data and then propagate those edits
downstream to its subscribers. The sngpshot modd creates entire
snapshots of data and delivers the entire snapshot to its subscribers.
Snapshot replication works well with smdler, read-only data
Transactiona replication proves better for frequent updates to dynamic
data

Before implementing transactiona or snapshot replication, you should
have awell-devel oped understanding of the SQL Server replication
architecture. Make sure to read the section “Replication” in the SQL
Server Books Online. This section demonstrates how to configure
transactional and snapshot replication from a SQL Server 2000
publisher/distributor to a SQL Server 2000 replication subscriber.

Implementing transactional replication

Basic components of transactional replication with ArcSDE data

1. Create primary keyson all ArcSDE businesstables. We recommend that you
use acolumn that is an sde-maintained rowid. Use either the ObjectI D field of
dataloaded with ArcCatalog or ArcToolbox or add afield with sdetable -0
ater_reg and use the -C sde switch.

2. Cresate primary keys on five Geodatabase metadata tables (see the table below).

3. Defineyour publication: replicate all ArcSDE tables and stored procedures
except SDE _process information, SDE_state locks, and SDE _table locks.
Also, it isnot necessary to replicate the logfiles, SDE logfilesand
SDE logfile data. Do not replicate the execution of the SDE stored procedures.
Y ou must manualy remap ownership of replication articles, SQL Server, by
default, remapsdl article ownershipto ‘sa’

4. Creste Subscriptionsto each replication publication.
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5. Deliver your snagpshot to your replication subscribers. Y ou can do thisby using
the SQL Server Distribution Agent, backup and restore, or p_detach _db and
sp_atach db. Using the Distribution Agent is easiest but not efficient for
moving huge quantities of data across your network. Both backup and restore
and $p_detach dband gp_attach db are also easy but will require you to run
p_change_users login for each data owner and possibly regrant table
permissionsto al nonowners. Don’t forget to copy the
SDE process information, SDE_gtate locks, and SDE table lockstablesto
the replication subscriber if you have used the Digtribution Agent to move your
data to the subscriber machines.

6. Connect to the Subscribers.

Step 1. Create primary keys

Transactiona replication requires a primary key on each replication article. All ArcSDE
tables except businesstables will have aprimary key aready created. Some Geodatabase
metadata tables do not have the primary key implemented; these will have to be created
manually.

Create primary keys on your business tables

We recommend that you add a primary key to a column that has an sde-maintained row-
id. Examples of such columnsare OBJECTID columns crested by loading datawith
ArcGlStools ArcCatalog or ArcToolbox and columns set or created with sdetable -0
ater_reg. Do not run sdetable -0 dter_reg on dataloaded with ArcCatal og/ArcToolbox
for the purpose of cresting a primary key. Use the existing objectid field instead. If you
did not load your database with these tools but used shp2sde, sdeimport, etc., usethe
ater_reg command to create your field with the sde-maintained row-id column.

F:\world_sdex>sdetable -0 alter_reg -i sql82k -t cntry94 -C sde -c replid -u vtest -p go -D vtest

ArcSDE 8.1 Build 633 Tue Nov 21 22:30:10 PST 2000
Attribute Administration Utility

Alter registration for table cntry94. Are you sure? (Y/N): y
Table cntry94’s registration successfully altered.

To add the primary key congtraint to thistable, use the design table utility within the SQL
Server Enterprise Manager. Find your businesstable, right-click it, and select “design
table.” Inthe design table form, select the column on which you'll cregte the primary key.
Now click the“Key” button.
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Figure 10.1: In the Design Table dialog, select your primary key field and click the Key button.
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Create primary keys on five Geodatabase metadata tables

Thisonly appliesto Geodatabase-dependent clients. If you are not using ArcGIS clients
or did not load your data with ArcCatalog or ArcToolbox, skip this step. Otherwise,
creste a primary key on the following tables on the listed column(s).

Table Column

GDB_FEATURECLASSES

ObjectClassID

GDB_NETWEIGHTASOCS

NetworkID

GDB_RELEASE

Any column

GDB_DEFAULTVALUES

ClassID,FieldName,Subtype

GDB_FIELDINFO

ClassID,FieldName

Step 2: Configure the Replication Publisher and Distributor

This step demonstrates using the SQL Server 2000 replication wizards. The processis
smilar in SQL Server 7. Y ou can aso use the replication stored proceduresto set
everything up. We recommend you use the wizards first to get familiar with the process,
then either write out the stored procedures yoursdlf or let the database script them for you.

Configure publishing and distribution

Start the Configure Publishing and Digtribution Wizard by selecting and then right-
clicking your server in the SQL Server Enterprise Manager. Choose View taskpad. This
will repaint your details window with the SQL Server 2000 taskpad. Now click the
Wizardstab. Under Setup Replication click Configure Publishing and Distribution




137 ArcSDE Configuration and Tuning Guide for MS SQL Server

Wizard. You can click Next throughout this form aslong as your server islisted in the
entriesfor:

Specify ‘<server name>‘ or another server as a Distributor.
Configure the properties of ‘<server name>* as a Distributor.
Configure the properties of ‘<server name>* as a Publisher.

1

In the next form, Select Distributor, specify adistribution server if you don't
want to take the default.

Click Next through the following form Configure SQL Server Agent.
(NOTE: Thisagent may have to be owned by a domain account.)

Click Next through the following form Specify Snapshot Folder. (NOTE: You
may get awarning message regarding sharing thisfolder.)

In the next form, Customize the Configuration, select “Yes, let me set the
digtribution database properties...” unlessyou are absolutely certain the defaults
will work for you. Inthis case, we clicked Y esto customize settings regarding
publication databases and enabling subscribers. Click Next.

Figure 10.2: Click Yes to customize the settings.
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Click Next through the following form: Provide Distribution Database
Information.

In the ensuing form, Enable Publishers, confirm that you have the correct
publisher selected. In most cases, the default will be adequate. Click Next.

The next form, Enable Publication Databases, requires you to select which
databases you want to enable for publication. In this case, we will enable two,
the “sde” and “vtest” databases. Y ou do this by selecting atype of replication
per database. Since ArcSDE 8.1 does not support merge replication, you must
only choosethe “trans’ option. Click Next.
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Figure 10.3: Check the boxes in the trans column for each database you wish to enable for replication.
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8. Now you'll see the Enable Subscribersform. All the serversyou have registered in
your Enterprise Manager will be listed here. Y ou may not want to enable them all
for replication. In this case, we desdlect all but one SQL Server 2000 instance
(FABIO\sgI2k) on amachine called “Fabio.” Click Next.
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Figure10.4: Deselect all servers you do not want to enable for replication subscription.
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You'vearived at the end of the Configure Publishing and Digtribution Wizard.
Congratulations! Review the values listed to make sure they are correct. Now click

Finish. The configuration processwill start, step through each point, and finish with this
didogif al went well.

Figure10.5: Successful enabling of the distributor and publisher

S0L Server Enterprise Manager |

SOL Server Enterprize Manager successfully enabled 'RIFTHWSALZE az
the Distributor for ‘RIFTASOLZK

Step 3: Create a publication
The MS SQL Server 2000 Books Online define a publication as:

A collection of one or more articles from one database. This grouping of multiple articles makes it

easier to specify a logically related set of data and database objects that you want to replicate
together.

Return to the taskpad view of your server and click the Wizards tab. Sdect the Create
Publication topic under Setup Replication. In the ensuing form, Create and Manage
Publications on <Y ourServerName>, you should see your databases listed in the tree
view with the “hand” icon enabled to their |eft. Select the sde database and click the
Create Publication button. The Create Publication Wizard will start. Click Next.
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1. The Choose Publication Database wizard appears. Y our should see your sde
database highlighted in thisbox. Click Next.

2. The Select Publication Typedidog is next. Click the Transactional Replication radio
button. Click Next.

3. Now the Specify Subscriber Typesform displays. In this case, you have enabled one
other server, a SQL Server 2000 machine, for transactiond replication. Select dl your
platformsthat apply here. Y ou can replicate to SQL Server 2000 and SQL Server 7.0 or
heterogeneous data sources such as DB2 or MS Access. Click Next.

4.Y ou should now see the Specify Articlesform. A replication “article”’ isany table,
stored procedure, or view you wish to replicate. In thisform, you' Il have to specify which
articles you want to replicate and who should own those articles on the subscriber servers.

NOTE: You must ensure that your articles are correctly mapped to their proper owners.
SQL Server, by default, will change al table, view, and stored procedure ownership to
‘sa’ Thiswill prevent the sde service from starting on the subscriber machine or client
direct connections from connecting to the data store.

There are several ways to remap the article permissons. This example describes one
method but assumes this condition: al replicated tables, stored procedures, and viewsin
the‘sde’ database are owned by the sde user, and everything inthe ‘vtest’ databaseis
owned by user ‘vtest.” This condition allows the use of the Article Defaultsdialog in the
SQL Server 2000 Specify Articlesform.

With focus on the Tables row of the Object Type column in the grid control on the | eft of
thisform, click the Article Defaults button. Select Table Defaults, OK. The Default
TableArticle Propertiesform shows. For Destination table owner input ‘sde.” Click
OK to return to the Specify Articlesform.

Figure 10.6: Click the Article Defaults button to open the Default Table Article Properties Form. Input
‘sde’ into the Destination table owner field.
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Back in the Specify Articlesform, click the Publish All check box in the Tables Object
Type record in the grid control on the left. In the right-hand grid, deselect al the logfile
tables, the SDE_process information, SDE_table locks, and SDE_object |ockstables.
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Figure 10.7: Deselect all lodfile tables, the SDE_process_information, SDE_table_locks, and

SDE_object_locks tables.
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Now shift focus to the Stored Procedures record in the Specify Articlesform by clicking
it. Click the Article Defaults button to show the Default Stored Procedure Article
Default Propertiesform and input ‘sde’ into the owner text field. Click the “ Other” tab.
Ensure that this screen has the “Never; replicate the schemaonly” radio button checked

(see Figure 10.8).

Figure 10.8: Ensure that the “Never; replicate the schema only” radio button is checked.
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Now perform step B for the stored procedures, only do not desel ect anything.

Redo steps A and B for views, only do not desdlect anything.

Check afew of the stored procedures and tables to ensure they have the proper ownership
by clicking the small button on the right

Click Next.
5. Click Next al the way to the end of the wizard.

Shortcut for point 4:

The gtepsin point 4 may seem a bit cumbersome. If you fed comfortable with
publicationsin generd, take al the defaults. Thiswill remap all of your table, stored
procedure, and view ownership to sa. When you' ve created the publication, script it to
SQL by right-clicking the publication in the Enterprise Manager and salect Generate SQL
Scripts (see Figure 10.9).

Figure 10.9: Generate SQL scripts for your publication.
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Save the SQL Script and delete your publication. Open the script in the SQL Server
Query Analyzer and replace all instances of the string @destination_owner =
N‘<some owner Name will be here>" with the proper owner. For example:

...@destination_owner = N'terra\slim’
...@destination_owner = N'sde’

Now run the entire script to re-create the publication with the proper ownership of your
replicated articles.

Create apublication for each database to be replicated. Thismeansyou'll haveto rerun
steps 1-5 for each database you want to replicate.

Step 4: Create subscriptions
The SQL Server Books Onlinelists a Subscriber as.
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Servers that receive replicated data. Subscribers subscribe to publications, not to individual articles
within a publication.

Inthis step, we will create a new push subscription on a SQL Server 2000 instance
named “Fabio\sgl2k.” Start the New Subscription Wizard by right-clicking the

publication in the Enterprise Manager’ s Replication branch publication node. Select
“Push New Subscription.” Click Next in the Welcome screen.

The Choose Subscribers form appears. Y ou should see at least one enabled subscriber
listed here. If you don't, you must go back and enable a subscriber for replication. Select
one or more of the listed subscribers. See Figure 10.10.

Figure 10.10: You should see a list of enabled subscribers. Select one or more.
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Click Next to proceed to the Choose Degtination Database form. You'll see atext box
with a selected database name here. If you right-clicked the ‘ sde:sde’ publication, then
you should seetheword ‘sde’ written here. See Figure 10.11.
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Figure 10.11: Detail of Choose Destination Database form. Note the selected publication in the
Enterprise Manager ‘sde:sde.’
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Click Next>. Now the Set Distribution Agent Schedule appears. Thisform controls
latency between the publisher and the subscribers. If you must maintain close
synchronization between the publisher and subscribers, then take the default, continuous
updates. Y ou can set the schedule to update as you please. In this case, we take the
defaults. Click Next>.

The Initialize Subscription form opens. Thisform controls the subscription initiaization
on the subscriber. If you want the Snapshot and Digtribution Agentsto initialize your
schemaand deliver your datato the subscriber machines, then take the defaullts. If you've
moved or will move your datato the subscriber yourself, click the radio button labeled
“No, the Subscriber aready hasthe schemaand data.” In this example, take the default
and check the “ Start the Snapshot Agent to begin the initidization process immediately”
check box. This means that the Snapshot and Distribution Agentswill initiaize the
schemaand move al the articlesto the subscriber.
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Figure 10.12: Check the “Start the Snapshot Agent.” check box.
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Click Next>.

The Start Required Services Form displays. Make sure the status of your SQL Server
Agentis“Running.” Click Next>.

Y ou' ve reached the last screen in the Push Subscription Wizard. Click Finish to start
the agents.

Do points 1-7 for each publication you have. In this case, we will haveto redo 1 to 7 for
the ‘vtest’ publication.

Step 5: Deliver your snapshot to your replication subscribers

If you have followed these steps exactly, then most of your data has been moved to the
subscribers. However, you may find that the Agents are too dow ininitializing your
schema and moving your data. Y ou can do this manually by backing up your datato be
replicated and restoring it to the subscriber machine. See point 4 of Step 4 for more
information on what to do in the Create Publication Wizard. The next section explains
how to manually distribute your replication snapshot.

Manually initializing your replication snapshot

Again, if you have followed these ingtructions verbatim, you don’t have to do this. This
only appliesto scenarios that want to distribute data manually, outside the scope of the
distribution and snapshot agents.

Move your datato the subscriber machine. Y ou can do thiswith backup and restore,
p_detach db and sp_attach db, or Data Transformation Services (DTS).

If you' ve ran backup and restore or sp_detach _db and p_attach_db, you must run
§_change_users login to synchronize your SQL Server loginsand users.



Chapter 10 Configuring transactional replication 146

Moving the SDE_process_information, SDE_state locks, and
SDE_table locks tables to the subscribers

Y ou must move three ArcSDE tables to the replication subscriber, the

SDE process information, SDE_gtate locks, and SDE table lockstables The easest
way to do thisisto usethe ‘DTS, Make sure that these tables, when moved to the
subscribers, are ill owned by the ‘sde’ user.

Special considerations for MS SQL Server 7.0

SQL Server 7.0 and 2000 have some differences with regard to replication. The most
important one hasto do with replicating stored procedures. With SQL Server 2000, you
can replicate the schema of the stored procedures but not their execution. Thisoptionis
not available with SQL Server 7.0. SQL Server 7.0 will replicate the stored proceduresto
the subscribers only if you alow their execution. This option is not supported in

ArcSDE 8.1. For SQL Server 7.0replication of ArcSDE 8.1 data, you’'ll haveto
move all the stored proceduresto each subscriber manually.

Step 6: Connect to the subscribers

Now you should be able to make connections to the subscriber machines serving
ArcSDE data. Y ou can either start an SDE service on each subscriber or make direct
connections from ArcSDE clients such as ArcGI S or both. If you want to start an
ArcSDE service on each subscriber, then you must have the ArcSDE application installed
on those servers. However, you don’t have to ingtall the ArcSDE application on a server
setup for Direct Connections. See Chapter 5, ‘ Connecting to SQL Server’, in this manual
for more information on this.
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APPENDIX A

ArcSDE compressed binary

This chapter describes the state of ArcSDE with no configuration changes
made to the server or any spatia databases. This chapter also details how
the ArcSDE application manages your data with regard to indexes,
triggers, and specific SQL Server configuration settings. This chapter
will help you understand how to manage spatial data.

Compressed binary

After the client verifies the geometry, it compressesit and sendsit to the server, where it
isstored in compressed binary format in a festure table. Compressing the geometry on
the client offloads the task from the ArcSDE server and reducesthe transmission timeto
send the geometry to the ArcSDE server. Storing compressed geometry data reduces the
Space required to store data by as much as 40 percent.

Compressed binary metadata tables

A compressed binary feature class comprises three tables: the businesstable, the feature
table, and the spatia index table.

The businesstable contains attributes and a spatial column. The spatid columnisakey to
the feature and spatial index tables.

The relationship between the business table and the festure table is managed through the
spatial column and the FID column. Thiskey, which ismaintained by ArcSDE; is
unique.
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NAME DATA TYPE Allow Nulls
fid INTEGER(4) NOT NULL
numofpts INTEGER(4) NOT NULL
entity SMALLINT(2) NOT NULL
eminx FLOAT(8) NOT NULL
eminy FLOAT(8) NOT NULL
emaxx FLOAT(8) NOT NULL
emaxy FLOAT(8) NOT NULL
eminz FLOAT(8) NULL
emaxz FLOAT(8) NULL
min_measure FLOAT(8) NULL
max_measure FLOAT(8) NULL
area FLOAT(8) NOT NULL
len FLOAT(8) NOT NULL
points IMAGE NULL
anno_text VARCHAR(255) NULL

Feature table schema

Thefeature table stores the geometry, annotation, and CAD in the image type POINTS
column. Theinterna SQL Server datatypeislisted in the table above. The ArcSDE
datatype for each column is defined below.

fid (SE_INTEGER_TY PE)—contains the unique 1D that joins the feature table
to the businesstable

entity (SE_INTEGER_TY PE)—the type of geometric festure stored in the
shape column (e.g., point, linestring)

numofpts (SE_INTEGER_TY PE)—the number of points defining the shape
eminx, eminy, emaxx, emaxy (SE_FLOAT_TY PE)—the envelope of the shape
eminz (SE_FLOAT_TY PE)—the minimum Z vaue in the shape

emaxz (SE_FLOAT_TY PE)—the maximum Z vaue in the shape
min_measure (SE_FLOAT_TY PE)—the minimum measure value in the shape
max_measure (SE_FLOAT _TY PE)—the maximum measure vaue in the shape
area (SE_FLOAT_TYPE)—the areaof the shape

len (SE_FLOAT_TY PE)—thelength or perimeter of the shape

points (SE_SHAPE_TY PE)—contains the byte stream of point coordinates that
define the shape' s geometry

anno_text (SE_STRING_TY PE)—contains the feature annotation string.
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NAME DATA TYPE Allow Null?
sp_fid INTEGER(4) NOT NULL
Gx INTEGER(4) NOT NULL
Gy INTEGER(4) NOT NULL
Eminx INTEGER() NOT NULL
Eminy INTEGER() NOT NULL
Emaxx INTEGER(4) NOT NULL
Emaxy INTEGER() NOT NULL

Spatial index table schema

The spatia index table defines the grid range and extent of al geometry in an ArcSDE
feature class.

* 9 fid (SE_INTEGER_TY PE)—containsthe unique ID that joinsthe feature teble to
the businesstable

* gx/gy (SE_INTEGER_TY PE)—defines the feature' sextent in grid cells

* eminx/eminy/emaxx/emaxy (SE_INTEGER_TY PE)—defines the extent of the feature
in system units

In this example the FEATURE-ID column from the WELL S business table references
features from the feature and spatial index tables:

WELL_ID DEPTH ACTIVE FEATURE-ID
1 30029 Yes 101
2 13939 No 102
3 92891 No 103
FID AREA LEN EMINX,EMINY,... POINTS
101 <compressed feature>
102 <compressed feature>
103 <compressed feature>

SP_FID GX GY | {EMINX,EMINY,EMAXX,EMAXY}

101 70 100
102 70 100
103 71 100

A business/feature/spatial index key reference

The spatial grid index

The spatid grid index isatwo-dimensiond index that spans a feature classsuch asthe
reference grid you might find on acommon road map. Y ou may assign the spatia grid
index one, two, or three grid levels, each with its own distinct cell Sze. The mandatory
first grid level hasthe smallest cell sze. The optiona second and third grid cell levelsare
disabled by setting them to O. If enabled, the second grid cell Sze must be at three times
larger than thefirst grid cell Size, and the third grid cdll Sze must be three timeslarger
than the second grid cell size.
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The spatid index table (S<feature class id>) has seven integer columnsthat store the grid
cell values, feature envelopes, and corresponding feature IDs. Adding afeatureto a
feature class adds one or more grid cellsto the spatial index table. The number of records
added to the spatia index table depends on the number of grid cellsthe feature spans.

The gpatia index table contains two indexes. Oneindex is on the SP_FID column, which
containsthe feature ID. The other isaclustered composite index that includes dl of the
columns of the spatia index table. Since dl of the columns of the spatial index table are
indexed, the values of the table are read from the leaf blocks of the index and not the
table data blocks. The result isless1/O and better performance. In addition, the spatial
index table is not accessed whenever the feature classis queried. Therefore, when
considering how to position the tables and indexes to reduce disk 1/O contention, you
should be concerned about the positioning of the indexes of the spatial index table but
not the table itsdlf.

Building the spatial index

Every time afeature classis added to a businesstable, a persistent spatial index is built
forit.

The ArcSDE server manages the spatial index throughout the life of the feature class. As
features are inserted, updated, or deleted, the spatia index is automaticaly updated.

A load-only mode disables spatia index management until loading is completed. This
boosts |oading performance substantialy and isimperative for bulk loading efforts (no
queries are allowed in the load-only mode except native SQL-based queries).

Once loading has been completed, the spatial index is enabled by returning it to normal
I/0 mode. The conversion from normal 1/O made to load-only 1/0 mode reconstructs the
Spetia index.

Inserting, updating, or deleting a feature updates the spatial index when the feature class
isin normal 1/0O mode.

ArcSDE overlays the extent of each feature onto the lowest grid level to obtain the
number of grid cdlls. If the feature exceeds four cells, ArcSDE promotes the feature to the
next highest grid levd, if you have defined one. ArcSDE will continue to promote the
feature until it fitswithin four cells or less or until the highest defined grid leve is
reached. On the highest defined grid level, geometries can be indexed by more than four
grid cdls.

ArcSDE adds the feature' sgrid cellsto the spatial index table with their corresponding
shape | D and feature envelope. The grid level is encoded with each grid cell.

In the example below, the feature class hastwo grid levels. Areashape 101 islocated in
grid cell 4onlevel 1. A record is added to the spatial index table because the feature
resideswithin four grid cells (in thiscaseit isone). Areafeature 102’ s envelopeislocated
in cells 1 through 8 on level 1. Because the feature' s envel ope resides in more than four
grid cells, thefeature is promoted to level 2, where its envel ope fits within two grid cells.
Feature 102 isindexed et level 2, and two records are added to the spatid index table.



151 ArcSDE Configuration and Tuning Guide for MS SQL Server

Figure A.1: Shape 101 is indexed on grid level 1, while shape 102 is indexed on grid level 2 where it
is in only two grid cells.
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Spatial queries and the spatial index

Spatia queries, likefinding al the lakes within a state boundary, use the spatial index. A
Spatial index isused unlessthe search order hasbeen set to SE ATTRIBUTE _FIRST in
the SE_stream set_gpatial_congtraints function. When the search order is set to

SE ATTRIBUTE_FIRST, ArcSDE ignoresthe spatia index, and the criteria of the
attribute where clause determines which records of the feature class the query returns.

Whenever the spatia index is used, the ArcSDE service generally usesthe following
decision process when performing the query:

1. Definethe envelope. The envelope could be defined directly by the application such
asthe extent defined by the ArcMap zoomin toal. Alternatively, the envelope may
be defined as the envel ope of another feature.

2. Join the spatial index table with the feature table and return all festures whose grid
cdls intersect the envelope.

3. Jointhe feature table with the business table and apply the criteria of the attribute
where clause to further refine features returned.

Grid cell sizeimpacts the size of the spatia index table. Setting up the spatial index
means balancing the cell szes—smaller cell sizes mean more cells per shape, which
requires more entriesin the spatial index table.

Guidelines for tuning the spatial index

Because client gpplications and spatia data profiles vary from one system to another, no
single solution fitsall. Experienced users of ArcSDE often experiment with the spatial
index, trying different cell szesand different grid level configurations.

The sdelayer command has several operationsthat can help you optimize the spatid
index by changing the grid cell sizesand adding new grid levelswith the ‘ater’
operation. The‘stats and ‘S_stats operations profile your spatial dataand current spatial
index.

The following guidelines can help improve the performance of spatia queries.

e  Condgder how many grid levels are needed and remember that the ArcSDE
server scansthe patiad index table once per grid level. Often asingle grid level
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isthe best solution for afeature class, despite the notion of distributing
geometries evenly across many grid levelsto minimize the spatia index entries.

» Useonegridleve for pure point type feature class and consider making the cell
Szeslarge. Spatid queries generdly process point geometries faster than other
geometry types.

*  Monitor the spatial index. Tuning aspatia index isdifficult if the data changes
frequently. Tuning depends on the structure of the spatial data. Periodically
assessthe spatial index as your spatial data changes.

»  Basethe spatid index on the application. Match the spatid index grid cell sizes
to the extent of the gpplication window. By doing so, the application is probably
viewing exact entriesin the spatia index table. This helpsto size the spetia
index table suitably and reduces the amount of processing because fewer
candidate feature IDs must be evaluated againgt the fegture table (see * Spatial
queries and the spatia index’ above).

»  For unknown or variable application windows, start by defining one grid level
with acell sze three timesthe average feature extent size. Query the feature
table to obtain the average feature size with the following SQL statement:

select (avg(emaxx - eminx) + avg(emaxy - eminy)) / 2
from f<N>;

(where <N> is the layer number of the feature class)

Such spatid index configuration minimizes the number of rowsin a spatial
index table while maintaining the proficiency of the index because the mgjority
of features can be referenced by |ess than one or two grid cells.

*  Which application loaded your data? The dataloaders used in ArcCatalog and
ArcToolbox will not calculate an optimal spatia index. The ArcSDE command
tool shp2sde will generally calculate a better grid Sze. An essy test isto load
the same data with both tool sets (e.g., ArcCatalog and shp2sde) and compare
caculated grid Szesand drawing timesfor each. Alternatively, load the data
with ArcCatalog or ArcToolbox and run the query listed immediately above.
Use sdelayer —o alter to change your grid size.

»  Design the festure class around spatia data categories such astype, geometry
size, and distribution. Sometimes a carefully designed festure class, using these
categories, can subgtantialy boost the performance of spatial queries.

Displaying spatial index statistics

The sdelayer command’ s spatial indexdtatistics operation, ‘s_gtats', can help you
determine optimum spatia index grid sizes. Optimum grid cdll sizes depend onthe
spatia extent of al feature geometries, the variation in feature geometry spatial extent,
and the types of searchesto be performed on the map feature class. Below isasample
output generated by §_ stats:

$ sdelayer -0 si_stats -l victoria,parcels -u av -p mo -i sde81

ArcSDE 8.1 Wed Jan 17 22:43:09 PST 2000
Layer Administration Utility

Layer 1 Spatial Index Statistics:
Level 1, Grid Size 200
|

|

| Grid Records: 978341 |

| Feature Records: 627392 |
| Grids/Feature Ratio: 1.56 |

| Avg. Features per Grid: 18.26 [
| Max. Features per Grid: 166 |



153 ArcSDE Configuration and Tuning Guide for MS SQL Server

| % of Features Wholly Inside 1 Grid: 59.71 |
|

|
| Spatial Index Record Count By Group |
| Grids: <=4 >4 >10 >25 >50 >100 >250 >500 |

| Shapes: 627392 0 0 0 0 O O O]
|% Total: 100% 0% 0% 0% 0% 0% 0% 0%

| |
Level 2, Grid Size 1600 (Meters)

|

| Grid Records: 70532 |
| Feature Records: 36434 |

| Grids/Feature Ratio: 1.94 |

| Avg. Features per Grid: 18.21 [

| Max. Features per Grid: 82 |

| % of Features Wholly Inside 1 Grid: 45.35 |

|
| Spatial Index Record Count By Group |
| Grids: <=4 >4 >10 >25 >50 >100 >250 >500 |

| Shapes: 35682 752 87 17 3 0 0 O]
|%Total:  97% 2% 0% 0% 0% 0% 0% O%|
|

Asthe output shows, for each defined spatial index level, the following values and
gatigtics are printed:

 Grid level and cdll size.

* Total spatial index recordsfor the current grid level.
* Tota geometries stored for the current grid level.
» Ratio of gpatid index records per geometry.

» Geometry counts and percentages by group that indicate how geometries are grouped
within the spatial index at this grid level. The column headings have the following
meaning (where ‘N’ isthe number of grid cdlls):

<=N  Number of geometries and percentage of total geometriesthat fall within<=N
grid cdls

>N Number of geometries and percentage of total geometriesthat fall within> N
grid cdls

Notice that the*>" groupingsinclude count values from the next group. For instance, the
‘>4" group count represents the number of geometries that require more than four grid
records aswell as more than 10, and so on.

* Average number of geometries per grid.

* Maximum number of geometries per grid. Thisisthe maximum number of geometries
indexed intoasingle grid.

* Percentage of geometrieswholly inside one grid. Thisisthe percentage of dl
geometrieswholly contained by one grid record.

The output sample shows spatid index gtatistics for amap feature class that usestwo grid
levels. onethat specifiesagrid size of 200 meters, the other agrid size of 1,600 meters.
When ageometry requires more than four spatia index records, it isautomaticaly
promoted to the next grid levd, if oneisdefined. That is, in no case will ageometry
generate more than four grid records if more than one grid level exigts. If ahigher grid
level doesn't exigt, then ageometry can have more than four grid records.

In the example above, 627,392 features are indexed through grid level 1. Becausethe
system automatically promotes geometries that need more than four spatial index records
to the next defined grid level, al 627,392 geometries for grid level 1 areindexed with
four grid recordsor less. Grid level 2 isthe last defined grid level, so geometriesindexed
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Indexes

at thisleve are dlowed to be indexed with more than four grid records. At grid level 2,
there are atotal of 36,434 geometries and 70,532 spatia index records;

35,682 geometries are indexed with four grid records or fewer, 752 geometries with more
than four grid records, 87 geometries with more than 10, 17 geometries with more than
25, and three geometries with more than 50 grid records. Percentage values below each
column show how the geometries are dispersed through the eight groups.

Every datatablein ArcSDE for MS SQL Server has a clustered index. The clustered key
inan ArcSDE tableisamost dwaysthe join key in aquery like the businesstable's
spatial column or the f tabl€'s fid column. The SQL Server query processor favors
clugtered indices because a clustered index ordersthe table data at its leaf level based on
theindex key. A normal index would have apointer to the datapage. Clustered indexes
are b-tree structures containing pages with index rows holding a key value and a pointer
to either adata page or alower-level index page. All searches begin at the top level of
the b-tree, the root node. This pageisfound in the sysindexestablein theroot field.
Within this page are pointers to intermediate pages, themselves holding ranges of values
and pointersto other pages.

Figure A.2: B-tree diagram of a clustered index
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Intermediate Node

Data

Data Data Data Data Data

Data Data Data

Here' san example of the contents of the root node (shortened for brevity's sake). The
Page Header displays 0:0 for both m_nextPage and m_prev_Page, indicating that itisa
root node. Also, two datadots are displayed, each with akey vaue and a pointer to
another page. The pages pointed to are intermediate pages, themsealves containing more
key values and pointers.

PAGE HEADER:

Page @0x19A8A000

m_pageld = (1:4713)  m_headerVersion=1 m_type=2
m_typeFlagBits =0x0 m_level =0 m_flagBits = 0x0
m_objld = 1526296497 m_indexid = 1 m_prevPage = (0:0)
m_nextPage = (0:0) pminlen =11 m_slotCnt = 133

m_freeCnt = 5968 m_freeData = 1958 m_reservedCnt = 0
m_lIsn = (69:1958:6) m_xactReserved =0 m_xdesld = (0:0)
m_ghostRecCnt =0 m_tornBits =0



155 ArcSDE Configuration and Tuning Guide for MS SQL Server

Record Type = INDEX_RECORD
Record Attributes = NULL_BITMAP
19a8a060: 00000116 00126800 02000100 0000 .....h........

Slot 1, Offset Ox6e

Record Type = INDEX_RECORD
Record Attributes = NULL_BITMAP
19a8a06e: 00001816 00126a00 02000100 0000 ....,........

Since aclugter ordersthe storage of atable, you cannot specify different filegroups for
the cluster and itstable. For example, if you specify in the dbtune table that the feature
table's clustered index should go on filegroup f_idx and the table should reside on
f_storage, your table will be stored with theindex onf_idx.

What will happen here?

DEFAULTS F_INDEX_CLUSTER 1
DEFAULTS F_INDEX_FID WITH FILLFACTOR=75 ON F_IDX
DEFAULTS F_STORAGE ON F_STORAGE

Index maintenance

When you initidly create atable with a clustered index and specify afill factor for that
index, each data pageisfilled to that fill percentage when you initialy insert rows. Later,
when you edit thistable with insert, delete, and update statements, the amount of data
contained in each page will tend to increase.

If adata pagefillsto 100 percent and that particular page incurs an update or aninsert,
the page splits gpproximately in half. Half of the page movesinto anewly alocated
extent not contiguous to its former location. Thiswill fragment your tebles and increase
query time asthe disk spindles must travel to more locationsto fetch data.

Y ou can use thefillfactor clause in the dbtune table to delay page splits by limiting the fill
percentage of adata page when it isinitially alocated. Any ensuing inserts or updates
will add to thefill percentage of a data page. Monitor page splitswith DBCC
SHOWCONTIG, and when your tables become fragmented, rebuild your clustered
indexes or run DBCC INDEXDEFRAG (SQL Server 2000 only) or DBCC
DBREINDEX.

Rebuilding aclustered index will reorder itstable and defragment it. Data pages are reset
totheir initid fillfactor setting. The smplest way to rebuild anindex isto place an
ArcSDE feature classinto Load_only_io and then back to normal_io. However, this
won't work on versioned data.

If your dataiis multiversioned, you don’t need to worry about monitoring the ArcSDE
businesstable for extent fragmentation. Instead, your deltatables (a&d), feature tables,
and spatial index will become fragmented. Y ou canissue aDBCC DBREINDEX
gatement or invoke the DBCC INDEXDEFRAG command.
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Here' s an example of DBCC SHOWCONTIG run againgt afesture classthat has
incurred several edits—in this case, many updates and deletes. The output shown below
reflects only fragmentation against the spatia index.

dbcc showcontig(‘hydro.s5")

DBCC SHOWCONTIG scanning 's5' table...

Table: 's5' (1622296839); index ID: 1, database ID: 7
TABLE level scan performed.

- Pages Scanned..........ccooeoieineiendl

- Extents Scanned....
- Extent Switches...............

- Avg. Pages per Extent............ccceeee.t 5.2

- Scan Density [Best Count:Actual Count].......: 21.62% [8:37]
- Logical Scan Fragmentation
- Extent Scan Fragmentation
- Avg. Bytes Free per Page.......
- Avg. Page Density (full)..........cccceeeenn

For an exact explanation of these numbers, see the SQL Server Books Online under
DBCC SHOWCONTIG. Inthiscase, 36 extent switches are far too many to cover

57 pages. The best count reflects an optimal amount of extent switches, which in this
casewould be 8. Both extent scan fragmentation and logical scan fragmentation should
be ascloseto 0 aspossible. These measurements reflect the ordering of pagesand
extentsin the index allocation map. Running either of these commands on this table will
defragment the table.

dbcc indexdefrag (sde,'vtest.s5',s5_pk)
dbcc dbreindex(*hydro.s5’)

DBCC SHOWCONTIG scanning 's5' table...

Table: 's5' (1622296839); index ID: 1, database ID: 7
TABLE level scan performed.

- Pages Scanned..........ccccoeeuricinnnn

- Extents Scanned.... :
- Extent Switches...........cccoeu..

- Avg. Pages per Extent......................... 6.8
- Scan Density [Best Count:Actual Count].......: 100.00% [6:6]
- Logical Scan Fragmentation .................. 1 4.88%

- Extent Scan Fragmentation
- Avg. Bytes Free per Page.......
- Avg. Page Density (full)..........cccceeeenn

DBCC DBREINDEX and DBCC INDEXDEFRAG differ inthat INDEXDEFRAG can
be run online. It will not block queriesor updates. For rdatively unfragmented tables,
DBCC INDEXDEFRAG should run faster than DBREINDEX. For more severely
fragmented data, use DBREINDEX.

Y ou only need to worry about business table fragmentation after running afull compress,
when the delta tables have been flushed into the businesstable. Therefore, you should
rebuild your businesstables clustered indexes after running afull compress.

NETWORK PACKET SIZE (SDEPACKETSIZE)

ArcSDE for MS SQL Server stores geometry in an image data type column, points, of
the feature table. Several Geodatabase network tables use image type columns. Microsoft
recommends increasing the size of the network packet size setting when employing
image data type columns.

Network Packet Sizeisthe size of the tabular data scheme (TDS) packets used to
communicate between gpplications and the relationd database engine. The default packet
sizeis4 KB and is controlled by the network packet size configuration option.
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ArcSDE, by default, setsthisto 8192k, doubleits default setting of 4096k. Y ou can aso
make this setting global to your MS SQL Server by using the sp_configure statement's
"network packet size" setting.

sp_configure 'show advanced options', 1

reconfigure with override

go
sp_configure 'network packet size', 8192

reconfigure with override

go

Y ou can control the network packet size setting with the environment variable
SDEPACKETSIZE, athough we recommend you stay with the default setting.

Text in row (SQL Server 2000 Only)

SQL Server 2000 alows up to 7 KB of image, text, or ntext datato be stored directly in
row on adatapage. SQL Server 7 stored these data types in separate image pages,
located with a 16-byte pointer in the table' sdatapage. Text inrow a SQL Server 2000
permits you to place image type data directly in the data page, and anything exceeding
the setting is placed in atraditional image page. All ArcSDE geometry isstored inan
image type columnin thefeature table. ArcSDE Ragter layers and Geodatabase network
tables use image data types.

This setting is enabled on tables using the command sp_tableoption. ArcSDE 8.1 does
this automatically for you through the dbtune table. The SDE_dbtune table sets a default
of 256 bytes for many settings.

Keyword Parameter Explanation

DEFAULTS

B_TEXT_IN_ROW

Business tables with BLOB data type

DEFAULTS

F_TEXT_IN_ROW

Feature tables points column

NETWORK_DEFAULTS

B_TEXT_IN_ROW

Network business table with BLOB type

NETWORK_DEFAULTS

F_TEXT_IN_ROW

Feature table for generated junctions class

NETWORK_DEFAULTS::NETWORK

B_TEXT_IN_ROW

N_ tables with image type columns

Thismay not be the best size for dl your data. 'Y ou don’t want to alow too much text in
row space on your data pagesif you can’t fill it. For example, it would be unwise to st
this option to 7000 because you would creste many more data pages and extents, thus
lengthening the distance a query must travel to retrieve data. Likewise, underestimating
this number would create more image data pages and could produce the same problem.
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One way to determine an optimal table text in row setting is to estimate the 80"% size of
all your image type records and store up to that sizeinthe*_text in row setting. First
you'll have to load your data and then run this query:

select top 20 percent(datalength(points)) from boris.f12 order by datalength(points) desc

This query will list the top 20 percent largest datarecordsin the “points’ column of a
feature class sfeature table. 'Y ou then pick the smallest value fromitsresult set and use
that for adbtune entry and reload your data, referencing that keyword. In this case, the
80™9% value equaled 455, so you would make this entry in the dbtune:

Keyword Parameter Explanation
CARTO F_INDEX_FID WITH FILLFACTOR=75 ON FG_CARTO
CARTO F_TEXT_IN_ROW 455

Now reload this data referencing this keyword to pick up thenew F_TEXT_IN_ROW
setting. Y ou could also put thisvalue in the DEFAUL TS keyword, but then all data
loadswould usethissize.

Shp2sde —o create - silos,shape —f silos —a all -D carto —s bigboy —u boris —p badinoff -k CARTO

Y ou may want to check if aparticular table has been enabled for text in row and what its
current sizeisset to. Usethe OBJECTPROPERTY Transact-SQL metadata function:

select objectproperty(object_id('boris.f12"),'tabletextinrowlimit’)

Y ou may not want to reload your data. In this case, you can enable atable for text in row
with sp_tableoption and write aquery to copy al the existing image data typesinto anew
column:

/*
FeatureTable_Text_in_Row.sql
script to copy existing points data into new column
with new text in row value enabled

SQL Server 2000 Only

Script Unsupported by ESRI
*

sp_tableoption 'boris.f12','text in row',455

go

alter table boris.f12

add newpoints image

go

update boris.f12

set newpoints=points

go

alter table boris.f12

drop column points

go

sp_rename 'boris.f12.newpoints','points','column’

go

If you have alot of existing datain SQL Server 7.0 and ArcSDE 8.0.2 and desire to move
thisdatainto ArcSDE 8.1 on SQL Server 2000, you' |l want to move this datainto the
new text_in_row format. How you perform your upgrade will determine how your data
ismoved from atraditional image pageinto text_in_row.

Text_in_row isenabled with the sp_tableoption command, and 8.1 setsatext_in_row
default (in the sde_dbtunetable) for dl feature tablesto 255 bytes. This meansthat any
layer or feature class creation in ArcSDE 8.1 on SQL Server 2000 will usethe
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text_in_row option. To upgrade an existing SQL Server 7.0 database to 8.1 and push
your image datainto text_in_row format, you can:

»  Peform aGeodatabase copy and paste between two ArcSDE servers. one
running SQL Server 7.0 and the other SQL Server 2000.

« Rdoad dl your datainto ArcSDE on SQL Server 2000.

+  Runthe SQL Server 2000 upgrade wizard or restore your SQL Server 7.0
databasesto a SQL Server 2000 ingtance. Once you have donethis, run the
FeatureTable Text i n_Row. sql listed above.

TEXT_IN_ROW for rasters

A raster stored in ArcSDE is composed of four tables. Of those, the sde _blk_<n> table
holds the largest image type column. Y ou can enabletext_in_row for thistable with the
dbtune entry BLK_TEXT_IN_ROW. For example:

RASTER BLK_TEXT_IN_ROW 2000

Triggers

All feature class business tables have a del ete update trigger and an insert trigger. The
insert trigger ensures that the spatial column cannot have duplicate valuesin the business
table, while the delete—update trigger manages activity againgt the spatial columninthe
business, feature, and spatia index tables. Y ou can view these triggersin the SQL Server
Enterprise Manager.

Thesetriggers are automatically dropped whenever afesture class, either standalone or in
afeature dataset, ismultiversoned. They are re-created when afesture classis
“unregistered asversioned.” If you edit one of these triggers and then multiversion the
feature class, the trigger will be dropped.

“I” tables and stored procedures

You'll notice that once you' ve loaded data or run sdesetupmssgl, you will have several
“i” tables and stored proceduresin your databases. These stored procedures and tables
are used for fetching feature IDsfor feature classes. Editing these tables or stored
proceduresis not supported and highly discouraged.
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APPENDIX B

The components of the
Installation

This ArcSDE Configuration and Tuning Guide for Microsoft SQL Server covers
materia after the installation of the ArcSDE software. Users should now be prepared
to start the ArcSDE service or make direct client connections to the spatial data store.
If the ArcSDE software has not been installed, refer to the ArcSDE Installation
Manual for directions. This chapter describes what the installation configured on
your hard disk, the servicesit created, what must be present for a successful ArcSDE
service start, and how to start the ArcSDE service. Direct connection two-tier
ArcSDE setup will not be covered in this chapter; thisis covered in Chapter 5,
‘Connecting to SQL Server.’

ArcSDE installation basics

The ArcSDE installation moves severa filesto your hard disk, sets one environment
variable, modifies the PATH environment variable, edits two system files, and
creates several registry entries. To successfully start the ArcSDE services, there must
be:

1. SDE Servicefile edits:

The services.sde file should contain the name and TCP/IP port number of the
ArcSDE service. Thisfileislocated in %sdehomedo\etc. If the ArcSDE serviceis
called “esri_sde” and resides on port 5151, then this file should read:

Esri _sde 5151/tcp

2. The Windows 2000 or Windows NT Servicesfile:

Thisfile, “services’, islocated in %windir%\system32\driversietc and must match
the entry in point 1. There must be a carriage return after the last line in thisfile and
its counterpart in %sdehomedo\etc.

3. Windows Registry:
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The ArcSDE Instance should be listed in the windows registry under these keys:

HKEY_LOCAL_MACHINE\Software\ESRI\ArcInfo\ArcSDE\8.0\ArcSDE for SQL
Server

HKEY_LOCAL_MACHINE\SY STEM\CurrentControl Set\Services
HKEY_LOCAL_MACHINE\SY STEM\Control Set001\Services

HKEY_LOCAL_MACHINE\SY STEM\Control Set002\Services

The entriesin these keys are vitally important. They must be correct for a successful
ArcSDE service start. These entries are discussed below in the section entitled
“Manually deleting and creating an ArcSDE service.”

4. The environment variable %SDEHOM E% must point to the installation directory
of the ArcSDE software. There can only be one path, and it must contain the
ArcSDE hin, etc, lib, tools, and codepage folders.

%SDEHOME%~=d:\ArcSDES81

5. There must be an ‘sde’ database and an ‘sde’ user. The sde user can either be SQL
Server or Windows NT/Windows 2000 authenticated. Either way, this user must
have at least create table and create procedure within the ‘sde’ database.

6. There must be avalid license. Check in the sdelic.log file in %sdehomedb\etc. If
the serviceis properly licensed, there will be an entry similar to:

Initializing connection to |icense server (@APHOD)

7. The sde and gdb metadata tables must be present in the database, and they must be
owned by the sde user. There should be at least 20 * SDE_*’ tables (not counting the
sde_logfile* tables) and 26 ‘GDB_*' tables present. There should also be at least

66 ‘SDE_*’ stored proceduresin the sde database. The install creates the metadata
tables by running the sdesetupmssgl.exe executable. See Chapter 5, ‘ Connecting to
SQL Server’, for instructions on running this command.
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If the seven points above are correct and the ArcSDE service will not start, add the
line SET SDEVERBOSE=TRUE in the dbinit.sde file in %sdehomedo\etc and try
again to start the ArcSDE service. If it failsto start, open the sde.errlogin
%sdehomedo\etc. There will appear an informative written error message here.

How to start the ArcSDE service

After verification that the above procedure has been correctly performed, it is now
possible to start the ArcSDE service to accept incoming connection requests from
client programs. If adirect connection to ArcSDE without using the three-tier
architecture is desired, refer to Chapter 5, * Connecting to SQL Server.’

To start the ArcSDE service, there must be a Windows NT or Windows 2000 named
‘service.” Use one of the three tools described below to start this service.

Use the “services’ utility in the control panel or services ui. Open the services form
in the control panel, locate the ArcSDE service name configured during installation,
select it, and press the Start button.

Use the “net” command from a command prompt. Open a command prompt and
type: net start <service name>

c:\ ArcSDE8B1\ bi n\net start esri_sde

Use the sdemon tool located in %SDEHOME%\bin. Open a command prompt and
type: sdemon -o start -i <service name> -p <sde dba pass>

c:\ ArcSDE81\ bi n\sdenon -0 start -i esri_sde -p big.bob

How to stop the ArcSDE service

Once the ArcSDE serviceis successfully started, it can be stopped by employing one
of the following methods:

Use the services utility in either the Windows NT control panel or the
Windows 2000 services management console under System Administration. Locate
the ArcSDE service, select it, and click the stop control.

Use the “net” command from a command prompt. Open a command prompt and type
“net stop <service_name>".

c:\ ArcSDE81\ bi n\ net stop esri_sde

Use the sdemon command located in %SDEHOM E%\bin. Open a command prompt
and type: sdemon -0 shutdown -i <service name> -p <sde admin password>
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c:\ ArcSDE81\ bi n\ sdenmon -0 shutdown -i esri_sde -p
bi g. bob

Manually deleting and creating an ArcSDE service

The ArcSDE ingtallation creates an ArcSDE service. The installation prompted the
user for a service name, TCP/IP port number, license manager, and the sde dba
password.

However, once the ArcSDE binaries have been installed on disk, it is possible to
create a new service manually using the ‘ sdeservice’ tool in %SDEHOME%Y\bin.

Multiple ArcSDE services are required if there are multiple instances of Microsoft
SQL Server running simultaneously on asingle server. Microsoft SQL Server 2000
allows multiple installations of the database software on asingle server. Similarly,
there can be one MS SQL Server 6.5 instance or 7.0 instance running in conjunction
with the MS SQL Server 2000 instance. This can be valuable in upgrading a SQL
Server 7.0 instance to SQL Server 2000. Thistool can also be run as a substitute for
uninstalling/reinstalling the ArcSDE software. If it is believed there is a corrupted
instance, delete the ArcSDE service by running sdeservice -o delete, then re-create it
with sdeservice -0 creste.

To remove an ArcSDE service:

sdeservice -0 delete -i esri_sde -p big.bob

Running the above command will remove the service entry from the Windows
Registry in these keys:

e \WHKEY_LOCAL_MACHINE\SOFTWARE\ESRI\Arclnfo\ArcSDE\8.0\ArcSD
E for SQL Server

* \WHKEY_LOCAL_MACHINE\SYSTEM\CurrentContr ol Set\Ser vices\<service
name>

* \HKEY_LOCAL_MACHINE\SY STEM\ControlSet001

* \HKEY_LOCAL_MACHINE\SY STEM\ControlSet002

The minimum required arguments to create a new service are service name (-i
esri_sde), license server name (-1 zaphod), and sde dba password (-p big.bob).
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Sdeservice -0 create -p big.bob -1 zaphod -i esri_sde

The above command will re-create all the pertinent registry keys. NOTE: This
command’s usage has a[-u <service _user>] [-P <service_user_password>] switch.
For example:

sdeservice -0 create -p <DB_Adm n_passwor d>

-1 <license server nanme>

[-q] [-H <sde_directory>]

[-d

<ORACLE, SI D] ORACLESI , SI D| SQLSERVER| DB2, DB21 NSTANCE]| | NFOR
M X>]

[-i <service>]

[-u <service_user>] [-P <service_user_password>]

[-s <OLE DB datasource (default: |ocal hostnane)>]

Use of the -u and -P arguments is not necessary. Use of these switches specifiesa
domain user and password, not a SQL Server user or password. The ArcSDE install
program does not set these switches. Care should be exercised in the use of these
switches. The -p argument specifies the sde user’s password.

The “DATASOURCE” of an ArcSDE service

The sdeservice command has a DATASOURCE argument with the -s switch. The
command sdesetupmssgl -0 upgrade also has a DATASOURCE argument. A
datasource represents a named SQL Server instance. At SQL Server 7.0, the
datasource is generally the host name of the server hosting the database.

For example, to create an ArcSDE service specifying a datasource, use the -s switch
followed by the name of the database server host. In this case, the datasourceis
“vogon”, meaning the name of the server hosting SQL Server 7 is“vogon.” The
license manager resides on the server “zaphod.”

Sdeservice -0 create -p big.bob -1 zaphod -i esri_sde -s
vogon

Using DATASOURCE to separate ArcSDE and the SQL
Server host

Although this would probably result in detrimental performance, it is possible to
install the ArcSDE software onto a server other than the SQL Server. During the
install or when invoking the sdeservice command, simply specify the datasource in
the -s switch. For example, it is desired to point to the ArcSDE datasource for testing
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purposes at another SQL Server. The ArcSDE application software is located on the
server “vogon”, but its datasource points to another SQL Server, “marvin.”

sdeservice -0 create -p big.bob -1 zaphod -i esri_test -
S marvin

When starting this new service, the data store holding ArcSDE tables will actually be
located on another machine, marvin.

Using DATASOURCE with SQL Server 2000

During the installation of SQL Server 2000, the user is prompted to enter an instance
name. This instance name becomes the datasource parameter for ArcSDE 8.1. Also,
to run SQL Server 7 and SQL Server 2000 on the same machine, it is necessary to
provide different instance names so that two different ArcSDE instances can be
created for them. For example, if SQL Server 2000 isinstalled on server “Vogon,”
the instance name on Vogon for SQL Server 2000 becomes “Vogon\SQL2k.” To
create two ArcSDE services on Vogon for SQL Server 7 and SQL Server 2000, you

would use:

sdeservice -0 create -i esri_sql -p big.bob -1 zaphod -s
vogon /*SQL Server 7*/

sdeservice -0 create -i esri_sql -p bob 2k -1 zaphod -s

vogon\ sqgl 2k /*SQ. Server 2000*/

Their datasource will be listed in the SQL Server Enterprise Manager under the
“SQL Server Group” branch. In the example below, the highlighted name
“OFFWIDTH” would be the datasource name for the server.
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Figure B.1: The highlighted entry “OFFWIDTH” represents a datasource.
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To create an instance with OFFWIDTH as the datasource, the service creation
command would look like this:

sdeservice -0 create -i esri_sql -p big.bob -1 fabio -s
of fwi dth

Upgrading SDE 3.0.2 or ArcSDE 8.0.2 to ArcSDE 8.1

If either SDE 3.0.2 or ArcSDE 8.0.2 isinstalled, the ArcSDE 8.1 installation will
attempt to upgrade it to ArcSDE 8.1. NOTE: An upgrade requires the use of a
sysadmin account.

When the install detects an ArcSDE 8.0.2 instance on the server, it makes an internal
connection to SQL Server as a sysadmin fixed server role user, creates new stored
procedures for each ArcSDE table in the database, then grants execute on those
stored proceduresto al users who have permissionsto the data. New tables at
ArcSDE 8.1 are also created. All data owners are granted create procedure as well.
The upgrade process changes the sde user’s permissions in the sde database to create
table, view, stored procedure, and function (SQL Server 2000 only).

When the install detects an SDE 3.0.2 or 3.0.2.1 instance, it restructures the SDE “F’
tables by moving all data stored in the varbinary columns into the points image
column. Then it upgrades all layers and metadata to the ArcSDE 8.1 format. Once
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the layer migration is complete, ArcSDE rebuilds all indexes on its data. Upgrading
from SDE 3.0.2 to ArcSDE 8.1 will probably increase the size of your database.

It is also possible to manually upgrade an 8.0.2 or 3.0.2/3.0.2.1 database to
ArcSDE 8.1 with the sdesetupmssqgl.exe command in %SDEHOME%Y%\bin. The
upgrade option requires the command to be run as a sysadmin user.

To upgrade an ArcSDE 8.0.2 instance to ArcSDE 8.1

Ingtall ArcSDE 8.1. Theingaller will detect the existence of ArcSDE 8.0.2 and attempt
to upgrade an 8.0.2 schema.

To upgrade, the ingtaler runs the command “ sdesetupmssgl —o upgrade.” This command
can aso be run manually. The command must be run by a sysadmin account.

After the command finishes, check the upgrade.log filein % SDEHOME%\etc. If thefile
does not end with areport of success, rerun the command manually until it does. NOTE:
If you have a customized dbtune.sdefile from ArcSDE 8.0.2, thisfile must be
resdent in the % SDEHOM E% \etc folder to successfully run sdesstupmssgl —o
upgrade. Theingtaller does present you with the option of copying an existing
dbtune.sde into the new ingtallation.

To upgrade an SDE 3.0.2 or SDE 3.0.2.1 instance to
ArcSDE 8.1

This example presumes that you will upgrade an SDE 3.x instance running on SQL
Server 7.0to ArcSDE 8.1.

Shutdown your SDE 3.x instance.

Install MDAC 2.5. Microsoft Data Access Components (MDAC) 2.5 isavailable
through Microsoft.

Ingtall SQL Server Service Pack 3. Thisservice pack isavailable through Microsoft.

Ingtall ArcSDE 8.1. Theingaller will attempt to remove the version 3.x software. The
postingtallation will attempt to upgrade the version 3.x instanceto verson 8.1. The
upgrade must be run as a sysadmin account.

The upgrade will take some time and depends upon how much data you have and how
large your tables are. If the upgrade returns an error, check the upgrade.log filein
%SDEHOME%%\etc, correct thefile, and start the command (sdesetupmssgl —o upgrade)
again. Thiscommand islocated in %SDEHOMEYo\bin. The—o upgrade option must be
run as asysadmin account. Rerun the command manually until it does. NOTE: If you
have a customized dbtune.sdefilefrom ArcSDE 8.0.2, thisfilemust beresident in
the % SDEHOM E% \etc folder to successfully run sdesetupmssgl —o upgrade. The
ingtaller does present you with the option of copying an existing dbtune.sde into the new
ingtallation.

Upgrading an ArcSDE 8.1 instance on SQL Server 7 to
SQL Server 2000

It isrecommended that usersfirgt alow the ingtallation to upgrade any existing

SDE 3.0.2.x or ArcSDE 8.0.2 ingtances to ArcSDE 8.1 before migrating datainto SQL
Server 2000. ArcSDE 8.1 leverages the SQL Server 2000 Text in Row option for each
table with an image data type. Since al F tables and many network tables use image
types, it isbeneficia to use this setting. See the SQL Server 2000 Books Online for
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information regarding sp_tableoption’s‘text inrow’ setting. The option, asit relatesto
ArcSDE 8.1, isdiscussed in Appendix A.

To upgrade ArcSDE from SQL Server 7 to SQL Server 2000
There are two basic options:

Allow the ArcSDE ingtdl to upgrade the ArcSDE 8.0.2 or SDE 3.x ingtanceto
verson 8.1 or do this manualy with the sdesetupmssgl tool in %sdehomeo\bin. To
perform an upgrade, the user must initiate this command as a member of the sysadmin
fixed server role. This can be either the *sal user or an NtY/Win2k user.

If you have the licensing available, create an instance of ArcSDE 8.1 on SQL

Server 2000. Next, if ArcGISisingalled, use the Geodatabase copy and paste tool to
copy the data from the version 8.1 instance on SQL Server 7 to the version 8.1 instance
on SQL Server 2000. Using Geodatabase copy and paste will preserve relationship
classes, geometric networks, and other advanced Geodatabase models. Thiswill reguire
gtarting two instances of ArcSDE. The imege datatypes (all ArcSDE geometry) will be
crested with a default text in row setting of 255. The new dbtune table setsthis
automatically.

If ArcGISisnot ingalled or you don’t have the licensing to maintain two instances of
ArcSDE, use SQL Server tools such as backup and restore, §p_detach _db and

gp_attach _db, DTS, or the upgrade wizard. However, the image data will not be upgraded
to thetext in row format. Appendix A shows at-sgl example of moving image type data
into the SQL Server 2000 text_in_row format.

Upgrade examples

NOTE: These are smple examples of what you can do to upgrade your ingtance. There
are many waysto do this, the most smple of which, and the only supported method, isto
let the ingtall er upgrade an 8.0.2 instance to 8.1 or manually run the sdesetupmssgl —o
upgrade command.

Exampleone: ArcSDE 8.0.2on MS SQL Server 7.0 to ArcSDE 8.1 on SQL
Server 2000 (different servers).

Install SQL Server 2000 and ArcSDE 8.1 onto the new server.

Create the same databases and users as presently configured on the SQL Server 7.0,
ArcSDE 8.0.2 ingtance.

Start an ArcSDE 8.1 service on the SQL Server 2000 server.

Use the copy and paste tool from ArcCatal og to move the data from the 8.0.2 instance on
SQL Server 7.0 to the ArcSDE 8.1 instance on SQL Server 2000.

Note: Y ou must have enough ArcSDEServer licensesto do this.
After the copy and paste has finished, backup the database.

Exampletwo: ArcSDE 8.0.2on MS SQL Server 7.0to ArcSDE 8.1 on SQL
Server 2000 (same server)

Install ArcSDE 8.1 onto the server. Theingtdler upgradesthe version 8.0.2 ingtance to
ArcSDE 8.1. Theingtaller will execute the command “sdesetupmssgl —o upgrade’ asa
sysadmin user. Y ou must supply this username and password during the postinstallation
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portion of theinstall. Thiscommand islocated in the %6SDEHOM E%6\bin folder of the
ArcSDE 8.1 ingallation.

Start the ArcSDE 8.1 serviceto verify that the upgrade succeeded. If the service will not
gart, check the “upgrade.log” filein %SDEHOME%Y\etc for information. Correct any
errorslisted in thislog and manually re-execute the sdesetupmssgl —o upgrade command
asasysadmin user. Repest this process until the upgrade succeeds.

Install SQL Server 2000 onto the server. Shutdown the ArcSDE 8.0.2 service. Usea
SQL Server tool to move the 7.0 databases to the 2000 server. 'Y ou can use backup and
restore, p_detach _db and p_attach db, DTS, or the SQL Server 2000 Copy Database
Wizard to do this. Seethe SQL Server 2000 Books Online for thisinformation and
Chapter 8, ‘Backup and recovery’, of this guide for an example of using backup and
restore to move databases. If you restore a backup of your SQL Server 7.0 databasesto a
SQL Server 2000 ingtance, you must manually execute the sp_dbcmptlevel stored
procedure to set your database’ s compatibility level to ‘80" (SQL Server 2000). You
must do thisfor al restored databases. For example:

sp_dbcnpt | evel sde,’ 80’

Modify your existing ArcSDE 8.1 service to point to the SQL Server 2000 datasource.
Use the sdeservice —o modify tool to change the—+ DATASOURCE argument of your
service. You can also delete and re-create your service. Seethe section above, Manually
deleting and creating an ArcSDE service, for information on how to do this.

Start your ArcSDE 8.1 service.

Examplethree. ArcSDE 8.0.2on MS SQL Server 7.0 to ArcSDE 8.1 on SQL

Server 2000 (same server, maintaining both the version 8.0.2 instance and version 8.1
instance). This upgrade scenario is more involved. In order to maintain both the
older service and the version 8.1 service on the same machine, you' Il need to do the
following:

Ingtall SQL Server 2000 onto the server. Ingtalling SQL Server 2000 onto the same
machine as SQL Server 7.0 is possible with SQL Server 2000’ s support of multiple
ingtances. See the section in this guide on multi-instance support for more information.

Beforeingtalling ArcSDE 8.1, shutdown ArcSDE 8.0.2. Make a copy of your older
SDEHOME (@l the directories and files located beneath SDEHOME). Y ou will need
to copy it back after the 8.1 installation is finished.

Ingtall ArcSDE 8.1. It will remove your ArcSDE 8.0.2 ingtallation, delete your

ArcSDE 8.0.2 service, and remove your port entry in the
Y%windiryo\system32\driversietc\servicesfile. Do not drop the sde database. SDEHOME
will be set tothe 8.1 ingtal directory, and your path will include the 8.1 ingtall
directory\bin folder.

Start the ArcSDE 8.1 postingdlation. Click Next> in the Welcome Screen.

Click Next> in the Define User Environment Screen to create the sde login, and sde
database and to add the login to the database asauser. If you precreated the sdelogin
and database and have granted the login access to the sde database, press Skip inthis
screen and click Next in Setup Configuration Files Screen and go to step 8.

In the next form, input a sysadmin user and password and your SQL Server 2000
datasource. Thewizard will proceed through the steps of creating an sdelogin and
database. Thefollowing screenshot displays a SQL Server 2000 datasource on a
mechine called “Rift.”
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Click Next> through the wizard until you get to the Repository Setup form.

The Repository Setup form will creste the sde metadataiif it does not exist or upgrade a
verson 3.0.2.x sde or version 8.0.2 ArcSDE ingtance if it is present. Click Next>. Click
Skip if your version 8.1 metadata already exists and proceed to step 10.

Now connect as a sysadmin user and input your SQL Server 2000 datasource. Again, see
the above screenshot for how this should look. NOTE: If you input your SQL

Server 7.0 Datasour ce here, you will upgradeyour version 8.0.2 insgtanceto verson
8.1 Finishtheverson 8.1 Pogtingtall ation process of creating and starting aservice.

Open aDOS prompt and change directoriesinto the ArcSDE 8.0.2 %SDEHOME%Yb\bin
folder. Re-create your ArcSDE 8.0.2 service with the sdeservice —o creste command.
Make sure you get the datasource argument correct; your datasource should be the name
of the SQL Server 7.0 server. NOTE: You cannot point to two instances of ArcSDE
at the same datasource. Don't forget to use the —H flag of the sdeservice —o cregate
command to register the correct SDEHOME for version 8.0.2.

C:\ArcSDE802\bin\sdeservice —o create —p <sde user password in ss7> -| <license server> -H
c:\ArcSDE802 —i esri_sql802 —s <server name>

Open the sarvicesfile in %WINDIRY0\system32\driversietc and readd your ArcSDE 802
port. For example, you'll need to readd thisline:

esri_sql802 5151/tcp

Before starting both services, make sure your services are correct by running sdeservice
-0 list within the bin folder of each SDEHOME, for example, for ArcSDE 8.0.2:

C:\ArcSDE802\bin>sdeservice -0 list

SDE service Information

Service Name: ArcSde Service(esri_sql802)
Service SDEHOME: C:\ArcSDE802

Service License Server: @fabio

Service Datasource: rift

Service Status: SERVICE_STOPPED

For ArcSDE 8.1:

C:\sde81\bin>sdeservice -0 list

SDE service Information
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Service Name: ArcSde Service(sde81)
Service SDEHOME: C:\sde8l

Service License Server: @fabio

Service Datasource: rif\sgl2k

Service Status: SERVICE_STOPPED

Note that in this example, each service hasits own SDEHOME. Also note that each
sarvice hasits own datasource argument. The ArcSDE 8.0.2 service pointsto therift
datasource, while the ArcSDE 8.1 service pointsto therift\sql2k SQL Server 2000
datasource.

Now gtart one or both instances. NOTE: Y ou'll have to have the proper licensing to do
this. 'Y ou can run both instancesto test your data under the 8.1 configuration. Y ou can
move data from the 8.0.2 instance by copying and pasting with the ArcCatal og or
exporting with sdeexport, sde?shp, etc.

Examplefour: ArcSDE 8.0.2 or SDE 3.0.2.x on SQL Server 7.0to ArcSDE 8.1 on SQL
Server 2000 (same machine)

Make backups of al your sde and spatial databases using the SQL Server 7.0 backup
tool.

Shutdown your ArcSDE 8.0.2 or SDE 3.0.2.x ingtance. Uningtall the SDE software. |If
you have customized dbtune.sde, you must save a copy of thisfilel

Install SQL Server 2000. Create anidentical set of logins on the SQL Server 2000
instance as exist on the SQL Server 7.0 instance.

Do one of the following three steps:

Restore dl the SQL Server 7.0 databasesto the SQL Server 2000 instance. Run
p_dbcmptlevel for each database you' ve restored:

sp_dbcmptlevel sde,’80°
or

Run p_change _users login ‘update one’,’ <user>',’<user>' for each user, in each,
database. A detailed example of thisis given in Chapter 8, ‘Backup and recovery’.

Run sp_detach _db on the sde and any other spatial databasein the SQL Server 7.0
ingtance. Inthe SQL Server 2000 instance, run sp_attach db to reattach themto the
newer server. Again, you must run sp_change users login.

or

Usethe SQL Server 2000 Copy Database Wizard to copy the SQL Server 7.0
databases to the SQL Server 2000 ingtance.

Ingtall ArcSDE 8.1. Run the postingtdlation utility and let it upgrade your

8.0.2 databases from SQL Server 7.0to ArcSDE 8.1 in SQL Server 2000. NOTE: If the
upgrade utility throws an error, note the error, check the upgrade.log filein %6SDEHOME
%\etc, correct the listed error, and manually restart sdesetupmssgl —o upgrade.
Sdesetupmssgl —o upgrade must be run as a sysadmin user. For example:

sdesetupmssgl —o upgrade —u sa —p sa.password —s rift\sgl2k —H c:\sde81\sglexe

Y ou can run this command as many times as needed until the upgrade completes
successfully. 1f you customized your dbtune.sdefilefrom 8.0.2, you must run the
upgrade process, either from the pogtingall or using the sdesetupmssgl —o upgrade
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command, with the customized dbtune.sdefilein % sdehomeYo\etc. Theingaller will
prompt you to use a different dbtune.sde file during the postingtallation.

7.0 Start your sde service: Net start esri_sde

Troubleshooting the ArcSDE service startup

Once you have the ArcSDE software on disk and Microsoft SQL Server installed,
you should not have to remove either of them. Follow the process listed below, and
you should be able to start your ArcSDE service once you' re done.

1. Check for the existence of an ‘sde’ user and ‘sde’ database: Verify that the sde
database exists and that the sde login is a user in this database by logging in as ‘sde.’
M ake note of the sde user’s password. The sde user must have at least create table,
create view, and create procedure in the sde database. This can be verified by right-
clicking the database in the Enterprise Manager and selecting Properties. Then click
the Permissions tab and check what permissionsthe ‘sde’ user hasin the sde
database. Verify that the sde and gdb metadata tables exist by examining the sde
database. There should be approximately 20 SDE_* tables, 26 GDB_* tables, and 66
SDE_* stored procedures. If these tables and stored procedures do not exist, they
must be created by running the sdesetupmssgl.exe command located in

%SDEHOM E%\bin. See Chapter 5, ‘ Connecting to SQL Server,’ for instructions on
running this command.

2. Check that the ArcSDE serviceis listed in both %SDEHOM E%\etc\services.sde
and %WINDIR%\system32\drivers\etc\services. The same service should be present
in both. If this service isthe last entry in these files, put a carriage return after it
(blank space). The entries should look like the following:

Esri _sde 5151/tcp

3. The ArcSDE service must be correctly entered in the Windows Registry. The most
critical locationsin the registry are:

HKEY_LOCAL_MACHINE\Software\ESRI\Arclnfo\ArcSDE\8.0\ArcSDE for SQL
Server—In this key, there will be the name of your service, its registered datasource,
itslicense server, DBA_password, and SDEHOME. See Figure B.1. This service
must be located under the “ArcSDE for SQL Server” key. Its DATASOURCE must
point to your named SQL Server. A valid license_server should be listed with the
@<name> convention. SDEHOME should point to an actual location on disk.
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Figure B.2: A Service Entry in the HKEY_LOCAL_MACHINE\Software key
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HKEY_LOCAL_MACHINE\SY STEM\CurrentControl Set\Services—In this key,
there will be a Windows representation of the actual service. See Figure B.2. The
DependOnService represents the -d flag of the sdeservice -o create command and
identifies a dependency between the ArcSDE service and another Windows NT
service, most likely the MSSQL SERVER process. The ImagePath gives the path to
the giomgr.exe executable, the io manager.
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Figure B.3: A service entry in the HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet key
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Instead of editing the registry directly, delete the service with sdeservice -0 delete.
Since thisis a DOS executable, be aware of the path from which it is run. Run it
from %SDEHOM E%\bin to ensure that it picks up the correct libraries. See the
above section, ‘Manually deleting and creating an ArcSDE service', for more
information. Confirm that the password and data source arguments are entered
correctly.

4. Confirm that there is a valid license manager process running on your network.
The license manager may reside locally on the server, or it may be accessed on the
network. Y ou identify the name of the license host when installing or with the -|
argument to the sdeservice -0 create command. Verify your services' license server
by typing sdeservice -o list from a DOS prompt:

C.\snoopyng>sdeservice -0 list -i esri_sql
SDE service Information

Service Nanme: ArcSde Service(esri_sql)
Servi ce SDEHOME: C:.\arcsde81\

Service License Server: @abio
Service Status: SERVI CE_STOPPED

In this example, the service “esri_sql” hasits license service running on fabio. Fabio
isidentified with the*@” symbol. Sometimes, you'll correctly setup the license
server but for some reason not be able to access alicense. In this case, ArcSDE
appears to hang. Y ou can tell if this has happened on Windows NT by examining the
Windows NT Service Control panel’s start and stop buttons. If both are grayed out,
your service cannot access avalid license. You will also see an ‘unabletoinitialize
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connection to license server error’ message in the sdelic.log filein
%SDEHOMEYo\etc.

5. In some rare instances, there will be an incorrect installation of MDAC, or it can
become corrupted. MDAC isthe Microsoft Data Access Components and is used to
access the data stores in SQL Server through OLE DB. ArcSDE 8.1 supports MDAC
2.6 and 2.5. To verify which MDAC isinstalled, check the version of msado15.dll in
program files\common files\system\ado or by downloading the component checker
from Microsoft. File version 2.5.4403 and up are supported.

Now attempt to start the service. If it still cannot start, add the line “ set
SDEVERBOSE=TRUE” in the dbinit.sde file in %sdehome%o\etc. The word * set’
must be in lower case. Now try again to start the service. Then open the sde.errlog
file in %sdehomedo\etc. There will be an informative error message written here.
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APPENDIX C

Storing raster data

A radter isarectangular array of equally spaced cells, which taken asawhole
represent thematic, spectral, or picture data. Raster data can represent
everything from qudities of land surface such as eevation or vegetation to
satellite images, scanned maps, and photographs.

Y ou are probably familiar with raster formats such as tagged imagefile
format (TIFF), Joint Photographic Experts Group (JPEG), and Graphics
Interchange Format (GIF) that your Internet browser renders. These rasters
are composed of one or more bands. Each band is segmented into agrid of
square pixels. Each pixel isassgned ava ue that reflectstheinformation it
represents at a particular position.

For an expanded discussion of the type of raster data supported by ESRI products, review
Chapter 9, * Cell-based modeling with ragters’, in Modeling Our World.

ArcSDE stores ragter datasets similar to the way it stores compressed binary feature classes
(see Appendix A, ‘ ArcSDE compressed binary’). A raster column is added to abusinesstable,
and each cdll of the raster column contains areferenceto araster stored in a separate raster
table. Therefore, each row of abusinesstable references an entire raster.

ArcSDE goresthe raster bandsin the raster band’ stable. ArcSDE joins the raster band’ stable
to the raster table on theraster_id column. The raster band tabl€'s raster_id columnisa
foreign key referenceto the raster table' sraster_id primary key.

ArcSDE automaticaly stores any existing image metadata such asimage statitics, colormaps,
or bit-masksin the raster auxiliary table. The rasterband_id column of the raster auxiliary table
isaforeign key reference to the primary key of the raster band’ stable. ArcSDE joinsthe two
tables on this primary/foreign key reference when accessing araster band’s metadata.
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A raster can have one or many bands. The cell values of rasters can be drawn in a variety of
ways. These are some of the ways to display rasters by cell values.

Cell values in single-band rasters can be drawn in these three basic ways.

Monochrome

In @ monochrome image, each cell
has a value of 0 or 1. They are often
used for scanning maps with simple
linework, such as parcel maps.

Raster datasets have one or many
bands. In multiband rasters, a band
represents a segment of the
electromagnetic spectrum that has
been collected by a sensor.

~ed [

band

Grayscale

image

« O

In a grayscale image, each cell has a
value from 0 to 255. They are often
used for black-and-white aerial

photographs.
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One way to represent colors on an
image is with a colormap. A set of
values is arbritrarily coded to match a
defined set of red-green-blue values.

band 3

band 2

band 1

i’

Electromagnetic spectrum

ali

Bands often represent a portion of the electromagnetic
spectrum, including ranges not visible to the eye—the
infrared or ultraviolet sections of the spectrum.

Multiband rasters are often displayed as red-
green-blue composites. This band configuration
is common because these bands can be directly
displayed on computer displays, which employ a
red-green-blue color rendition model.

The raster block’ stable stores the pixels of each raster band. ArcSDE tilesthe pixelsinto
blocks according to a user-defined dimension. ArcSDE does not have a default dimension,
however, applicationsthat store raster datain ArcSDE do. ArcToolbox and ArcCataog, for
example, use default ragter block dimensions of 128-by-128 pixels per block. The dimensions
of the raster block along with the compression method, if oneis specified, determine the
storage size of each raster block. Y ou should select raster block dimensions that, combined
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with the compression method, alow each row of the raster block table to fit within SQL
Server.

Theraster block’ stable contains the rasterband_id column, which isaforeign key reference to
the raster band table srasterband_id primary key. ArcSDE joins these tables together on the
primary/foreign key reference when ng the blocks of the raster bands.

ArcSDE populates the raster blocks table according to adeclining resolution pyramid. The
height of the pyramid is determined by the number of levels, specified by application. The
application such as ArcToolbox or ArcCatalog may alow you to define the levels, or it may
request that ArcSDE calculate them, or it may offer both possible choices.

The pyramid begins at the base, or level 0, which containsthe original pixels of the image.
The pyramid proceeds toward the apex by coadescing four pixelsfrom the previousleve into
asingle pixel a the current level. This process continues until lessthan four pixels remain or
until ArcSDE exhausts the defined number of levels.

The apex of the pyramid is reached when the uppermost level has lessthan four pixels. The
addition of the pyramid levelsincreases the number of raster blocks by one third. However,
sinceit ispossible for the user to specify the number of levels, the apex of the pyramid may
not be obtainable, and therefore the size increase of the raster blocks table is restricted to the
number of resolution levels added.

Figure C.1: When you build a pyramid more rasters are created by progressively downsampling the
previous level by a factor of two until the apex. As the application zooms out and the raster cells grow
smaller than the resolution threshold, ArcSDE selects a higher level of the pyramid. The purpose of the
pyramid is to optimize display performance.

The pyramid alows ArcSDE to provide the gpplication with a constant resolution of pixel
dataregardless of the rendering window' s scale. Data of alarge ragter transfers quicker to the
client when apyramid exists since ArcSDE can transfer fewer cells of areduced resolution.

Raster schema

When you import araster into an ArcSDE database, ArcSDE adds araster column to the
business table of your choice. Y ou may name the raster column whatever you like, so long as
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it conformsto SQL Server’s column naming convention. ArcSDE restricts one raster column
per businesstable.

Theraster columnisaforeign key referenceto the raster_id column of the raster table crested
during the addition of the raster column. Also joined to the raster table’ sraster_id primary
key, the raster band table stores the bands of theimage. The ragter auxiliary table, joined one-
to-oneto the raster bandstable by rasterband id, stores the metadata of each raster band. The
rasterband-id also joinsthe raster band’ stable to the raster blocks table in a many-to-one
relaionship. Theraster blocks table rows store blocks of pixels, determined by the dimensions
of the block.
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Figure C.2: When ArcSDE adds a raster column to a table, it records that column in the sde user’s
raster_columns table. The rastercolumn_id is used in the creation of the table names of the raster, raster
bands, raster auxiliary, and raster blocks table.

The sections that follow describe the schema of the tables associated with the storage of raster
data. Refer to Figure C.2 for anillustration of these tables and the manner in which they are
associated with one another.
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RASTER_COLUMNS table

When you add araster column to abusinesstable, ArcSDE adds arecord to the
RASTER_COLUMNS system table maintained in the sde user’ s schema. ArcSDE dso
crestes four tablesto store the raster images and metadata associated with each one.

NAME DATA TYPE NULL?
rastercolum_id I NT(4) NOT NULL
description VARCHAR( 65) NULL

dat abase_nane VARCHAR( 32) NULL
owner VARCHAR( 32) NOT NULL
t abl e_nane VARCHAR( 160) NOT NULL
rast er_col um VARCHAR( 32) NOT NULL
cdate I NT(4) NOT NULL
config_keyword VARCHAR( 32) NULL

m ni mrumi d I NT(4) NULL
base_rastercol um_id I NT(4) NOT NULL
rast er col unm_mask I NT(4) NOT NULL
srid I NT(4) NULL

Raster columns table
o ragtercolumn_id (SE_INTEGER_TY PE)—the table’ s primary key.
» decription (SE_STRING_TYPE)—Thedescription of the raster table.
e daabase name (SE_STRING_TYPE)—The name of the database.
* owner (SE_STRING_TYPE)—The owner of raster column’s businesstable.
» table name(SE_STRING_TYPE)—The businesstable name.
e ragter_column (SE_STRING_TYPE)—Theraster column name.

e cdate (SE_INTEGER TY PE)—The date the raster column was added to the
businesstable.

» config_keyword (SE_STRING_TY PE)—The DBTUNE configuration keyword
whose storage parameters determine how the tables and indexes of the raster are
stored in the SQL Server database. For more information on DBTUNE
configuration keywords and their storage parameters, review Chapter 3,
‘Configuring DBTUNE storage parameters.’

o minimum_id (SE_INTEGER _TY PE)—Defined during the creation of the raster,
establishes value of the ragter table' sraster_id column.

e base ragercolumn_id (SE_INTEGER _TYPE)—If aview of the busnesstableis
created that includes the raster column, an entry is added to the
RASTER_COLUMNS table. The raster column entry of the view will haveitsown
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ragtercolumn_id. The base rastercolumn_id will be the rastercolumn_id of the
business table used to create the view. Thisbase rastercolumn_id maintains
referentia integrity to the businesstable. It ensures that actions performed on the
businesstable raster column are reflected in the view. For example, if the business
table' sraster column isdropped, it will also be dropped from the view (essentially
removing the view' sragter column entry from the RASTER_COLUMNS table).

*  ragercolumn_mask (SE_INTEGER_TY PE)—Currently not used, maintained for
future use,

* 1id (SE_INTEGER_TY PE)—The spatid reference ID (srid) isaforeign key
reference to the SPATIAL_REFERENCES table. For imagesthat can be geo-
referenced, the SRID establishesthe X and Y offset trandation factor and the scale
factor for storage of the image coordinatesinto the 32-bit integer ArcSDE coordinate
storage system. It also stores the coordinate reference system the image was created
under.

Business table

In the example that follows, thefictitious BUILD_FOOTPRINTS business table contains the
raster column house_image. Thisisaforeign key reference to the raster table created in the
user’sschema. Inthis case the raster table contains arecord for each raster of ahouse. It
should be noted that images of houses cannot be georeferenced. Therefore, the SRID column
of the RASTER_COLUMN record for thisraster isNULL.

NAMVE DATA TYPE NULL?

Bui | ding_i d I NT(4) NOT NULL
bui | di ng_f oot pri nt I NT(4) NOT NULL
house_pi cture I NT(4) NOT NULL

BUILDING_FOOTPRINTS business table with house image raster column
*  building_id (SE_INTEGER_TY PE)—thetable's primary key

*  building footprints (SE_INTEGER_TY PE)—aspatia column and foreign key
reference to afeature table containing the building footprints

*  house image (SE_INTEGER_TY PE)—araster column and foreign key reference to
araster table containing the images of the houses located on each building footprint

Raster table (SDE_RAS_<rastercolumn_id>)

Theragter table, created as SDE_RAS <raster_column_id> in the SQL Server, storesarecord
for each image stored in araster column. Raster_column_id is assigned by ArcSDE whenever
araster columnis created in the database. A record for each raster column in the databaseis
stored in the ArcSDE RASTER_COLUMNS system table maintained in the sde user’s
schema.
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NAMVE DATA TYPE NULL?
Raster_id I NT(4) NOT NULL
raster_flags I NT(4) NULL
description VARCHAR( 65) NULL

Raster description table schema (SDE_RAS_<raster_column_id)

o ragter_id (SE_INTEGER_TYPE)—The primary key of the ragter table and unique
sequentia identifier of each image stored in the ragter table

o ragter_flags(SE_INTEGER_TYPE)—A hitmap set according to the characterigtics
of stored image

*  description (SE_STRING_TY PE)—A text description of the image (not
implemented at ArcSDE 8.1)

Raster band table (SDE_BND_<rastercolumn_id>)

Each image referenced in araster may be subdivided into one or more raster bands. The raster
band table, created as SDE_ BND_<rastercolumn_id>, storesthe raster bands of each image
stored in the raster table. Theraster_id column of the raster band tableisaforeign key
reference to the raster table' sraster_id primary key. Theragterband_id columnisthe raster
band table' s primary key. Each raster band in the table is uniquely identified by the sequential
rasterband_id.
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NAME DATA TYPE NULL?
rasterband_i d I NT(4) NOT NULL
sequence_nbr I NT(4) NOT NULL
raster_id I NT(4) NOT NULL
nane VARCHAR( 65) NULL
band_f | ags I NT(4) NOT NULL
band_wi dt h | NT(4) NOT NULL
band_hei ght I NT(4) NOT NULL
band_t ypes I NT(4) NOT NULL
bl ock_wi dt h | NT(4) NOT NULL
bl ock_hei ght I NT(4) NOT NULL
bl ock_ori gi n_x FLQOAT( 8) NOT NULL
bl ock_ori gi n_y FLQAT( 8) NOT NULL
enm nx FLQOAT( 8) NOT NULL
enm ny FLQOAT( 8) NOT NULL
emaxx FLQAT( 8) NOT NULL
enaxy FLQOAT( 8) NOT NULL
cdate I NT(4) NOT NULL
ndat e I NT(4) NOT NULL

Raster band table schema

rasterband_id (SE_INTEGER_TY PE)—The primary key of the raster band table
that uniquely identifies each raster band.

sequence nbr (SE_INTEGER_TY PE)—An optional sequential number that can be
combined with the raster_id as a composite key as a second way to uniquely identify
the raster band.

raster_id (SE_INTEGER _TYPE)—Theforeign key referenceto the raster table's
primary key. Uniquely identifies the raster band when combined with sequence_nbr
asacomposte key.

name (SE_STRING_TY PE)—The name of the raster band.

band flags (SE_INTEGER_TY PE)—A hitmap set according to the characterigtics
of the raster band.

band_width (SE_INTEGER_TY PE)—The pixd width of the band.
band_height (SE_INTEGER_TY PE)—The pixel height of the band.
band_types (SE_INTEGER_TY PE)—A bitmap band compression data.
block_width (SE_INTEGER_TY PE)—The pixel width of the band’ stiles.
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block_height (SE_INTEGER _TY PE)—The pixel height of the band’ stiles.
block origin x (SE_FLOAT_TYPE)—Theleftmost pixdl.
block origin y (SE_ FLOAT_TY PE)—The bottom-most pixel.

If the image has amap extent, the optional eminx, eminy, emaxx, and emaxy will hold the
coordinates of the extent.

eminx (SE_FLOAT_TY PE)—The band' s minimum x-coordinate.
eminy (SE_FLOAT_TYPE)—The band’ s minimum y-coordinate.
emaxx (SE_FLOAT_TYPE)—The band’ s maximum x-coordinate.
emaxy (SE_FLOAT_TYPE)—The band’s maximum y-coordinate.
cdate (SE_FLOAT_TYPE)—The cregtion date.

mdate (SE_FLOAT_TY PE)—The last modification date.

Raster blocks table (SDE_BLK_<rastercolumn_id>)

Created as SDE_BLK_<ragtercolumn_id>, the raster blockstable storesthe actual pixd data
of the raster images. ArcSDE evenly tilesthe bandsinto blocks of pixels. Tiling the raster
band data enables efficient storage and retrieval of the raster data. The raster blocks can be
configured so that the records of the raster block tablefit with a SQL Server data block,
avoiding the adverse effects of data block chaining.

Therasterband_id column of the raster block table isaforeign key reference to the raster band
table' s primary key. A composite unique key isformed by combining the rasterband id,
rrd_factor, row_nbr, and col_nbr columns.

NAME DATA TYPE NULL?

rasterband_i d I NT(4) NOT NULL
rrd_factor I NT(4) NOT NULL
row_nbr I NT(4) NOT NULL
col _nbr | NT( 4) NOT NULL
bl ock_dat a i mage NOT NULL

Raster block table schema

rasterband_id (SE_INTEGER_TY PE)—The foreign key reference to the raster band
table€' s primary key.

rrd_factor (SE_INTEGER_TY PE)—The reduced resolution dataset factor
determinesthe position of the raster band block within the resolution pyramid. The

resolution pyramid begins at O for the highest resolution and increases until the
ragter’ s bands lowest resolution level has been reached.

row_nbr (SE_INTEGER_TY PE)—The block’srow number.
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e col_nbr (SE_INTEGER TYPE)—Theblock’s column number.
* block data(SE BLOB_TYPE)—Theblock’stile of pixel data.

Raster band auxiliary table (SDE_AUX_<rastercolumn_id>)

Theraster band auxiliary table, crested as SDE_ AUX_<rastercolumn_id>, stores optiona
raster metadata such as the image color map, image statistics, and bit masks used for image
overlay and mosaicking. Therasterband_id columnisaforeign key reference to the primary

key of the raster band table.
NAME DATA TYPE NULL?
rasterband_id I NT(4) NOT NULL
type I NT(4) NOT NULL
obj ect i mage NOT NULL

Raster auxiliary table schema
» ragterband id (SE_INTEGER TYPE)—Theforeign key reference to the raster band
table's primary key

» type(SE_INTEGER TYPE)—A hitmap set according to the characterigtics of the
data stored in the object column

* object (SE_BLOB_TYPE)—May contain the image color map, image statistics, etc.
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