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DataSync
Introduction

The CONNX Data Synchronization Tool pumps data to a data mart or a data warehouse. With CONNX
Data Synchronization, users can move a complete snapshot of a pre-defined list of tables, views or
complex transformations into the Data Warehouse. The tool can also incrementally update the current
snapshot of data through a simple-to-use scheduling interface. This accomplishes the goal of "near real-
time" data synchronization.

Note: This is a Windows-based tool.

Data Synchronization
PROCESS

OPERATIONAL DATA STORES TARGET
| FULL RELOAD
LOAD
EXTRACT | [TRANSFORM INSERT
UPDATE
n DELETE
NCREMENTAL UPDATE
Adabas, RMS, Oracle, DB2, RMS, Oracle, DB2Z, Sybase,
VSAM, Sybase, RDB, DBMS, RDB, C-ISAM, MySQL,

C-ISAM, MySQL, SQL Server, SQL Server, informix, ODBC ...

Informix, DataFlax, ODBC ...

CONNX Store
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System Requirements

The system requirements for the CONNX Data Synchronization Tool are listed in the table below:

Required

Recommended

Windows XP SP2 or
above/2003//Vista/2008 Server
/Windows 7

Windows XP SP2 or
above/2003//Vista/2008 Server
/Windows 7

Server

200 GB Free Space

100+ GB Free Space

800 MHz or higher CPU

Dual processor - 2 GHz or higher
CPU

256 MB RAM

2 GB RAM

IDE or SCSI disk drive controller

Raid controller or mirrored drive
controller

10 MB/sec network card or WAN
connection

1 GB network card or LAN connection
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Migrating from an Earlier Version of DataSync

DataSync uses a migration utility to help upgrade the CONNXSTORE database to include necessary
changes to the database. A program called "DatapumpUpgrade” is run during the install to perform this
task. In certain cases (when upgrading from CONNX 8.8, 8.9, and 9.0 SP1), the upgrade cannot work
because the CDD must first be saved in the CONNX 11 (and later) format. The upgrade will succeed
when the necessary actions listed in the table below are completed.

The following matrix displays actions that should be taken when upgrading to CONNX 12:

CONNX VERSION |ACTION

Save the CDD in the new CONNX 11 (and | ater)
format by opening the CONNX Data Dictionary
88,89, and9.0spy |Adresvingit
Re-create DataSync schedul es (necessary because
of third-party control changes)

9.0 SP2t0 10.5 build |Re-create DataSync schedules (necessary because
8331 of third-party control changes)
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Summary of Product Functions

DataSync provides several unique product functions.

Full reloads on demand
Purges all prior snapshot data in the data warehouse, replacing it in the data warehouse
with a completely new snapshot.
Incremental updates on demand
Detects which records have been added, deleted, or changed and inserts, updates,
or deletes the corresponding data in the data warehouse snapshot tables at a fraction
of the usual time. The incremental update runs up to 10 times faster than the full
update, a significant decrease in the time it takes to synchronize.
Scheduled incremental updates
Detects which records have been added, deleted, or changed and inserts, updates,
or deletes the corresponding data in the data warehouse snapshot tables. Each file
in the synchronization process may be scheduled either independently or as a group.
Scheduled full reloads
Purges all prior snapshot data in the data warehouse. A completely new snapshot of
the data is placed in the data warehouse. Each file in the synchronization process
may be scheduled either independently or as a group.
Datamart model schema creation
Automatically performs a complete analysis of all source database schemas and performs
complete, applicable transformations for the target datamart schema.
Error detection and correction

Provides options for automatically detecting error conditions and resyncing untill a

successful sync has been performed.

Task triggering

Additional tasks can be triggered based on the status of a synchronization. A task can be as
simple as sending an e-mail to notify that a sync was successful or as complex as calling an ETL
(Extract, Transform, Load) tool to perform additional transformations against the synchronized
data.

Transformations

Transforms can be created to change or manipulate data that is being synced from the source to
the target. Transformations, such as column expressions, column mapping, aggregation, lookups,
unions, etc. can be developed. This enables DataSync to have ETL (Extract, Transform, Load)
functionality.
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The CONNX Data Synchronization Tool Window

There are six primary tabs in the DataSync window: Settings, Tables, Transformations, Groups,
Schedule, and Global Tasks.
e The Settings tab enables the user to select an available database in the CONNX
Data Dictionary (CDD).

e The Tables tab enables the user to select tables from the CDD for which to start the
synchronization process. The Tables tab can be used for testing purposes, for on-
demand synchronizations of single tables, and for examination of the status of the
synchronizations for each individual table.

e The Transformations tab enables source feeds to be transformed into a Target
table. The source feeds can include multiple tables, derived columns, aggregates,
tables subsets, and expressions. The transformation tab includes a Transformation
Wizard, Query Builder, and Expression Editor. (Requires Transformation Server
license)

e The Groups tab enables the user to place multiple tables into a single group for
scheduling purposes. New Groups can be created with the Add button. Existing
properties of a group can be modified with the Properties button.

e The Schedule tab facilitates the scheduling of individual tables or views, or entire
groups. Schedules can be created to occur hourly, daily, monthly, weekly, or yearly.
Pre- and post-synchronization tasks can be assigned at the schedule level.

e The Global Tasks tab enables users to schedule global and on-demand
synchronization tasks and to enter a description of the tasks that are to be performed.

@i : CONNX DataSync Transformation Server =1
File: Gptions Tools  Help

Tahles] Tlansfarmatiunsl Gmupsi Schedule! GIDhaITasksl

Diefault Target Databaze: I ;I

Sync Beharvior I Data T_l,lpesi Error Handlingl Metadatai SMTR Maili

Full Reload Threshold: I 20 percent [~ Create indexes befare table population
il ax Mforker Threads: I 4 [ Store Tranzaction Log on T arget
Sort buffer [ME]: I_BD. [T Logical Update Yerification &nalysiz

. . [ Recreate all indexes on target table

— Full Synchronization B ehavior rr b - St ;
ke k bk 1¢

" Drop and recreate target table as needed el arge. Abiesdn.sepatala schemes b Ghver ani

I Add DatedTime column chxSuncDate to target tables

" Purge target table and preserve schema Dt s

Method used to purge data ————
€ Purge using DELETE FROM

" Purge using TRUNCATE TABLE

Tranzaction Batch Size: 959

Current Data Dictionany:




CONNX Data Synchronization 13.5

Installing DataSync

DataSync is installed during a CONNX installation. When the Database Module screen is shown,
DataSync should be checked. It is necessary to have the appropriate DataSync license. See the CONNX
Installation Guide for more information.

1. Install CONNX (Version 11 and above). The DataSync module must be licensed and selected
before continuing with installation. Click the Next button.

2. Important: If you already have one or more CONNX licenses, you must select the check box for
each database for which you are licensed. Failure to do so will cause the license for that
database to uninstall.

CONNX 11.5 SP1 - InstallShield Wizard

. DSk M35 . Informix
ﬂ Oracle 'aztgreS0 _. BDE
W s

&dapter M Enterprize

dmirigtrator Components:

* Required for Admin Instal

InnstelGtield I_ < Back H Mest » ] I Canicel l

3. Once CONNX and DataSync are installed, you may need to restart your computer. Please do so
if prompted.

4. Confirm that CONNXStore Database Server Service and the CONNX DataSync Schedule
Service are running by going to the Start menu. Point to Settings, and then click Control Panel.
Click Administrative Tools, and then click Services. The Status column for both services
should read Started. Close Control Panel.
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Synchronization Type Options

DataSync offers four options to synchronize the source data:

Thisisthe default option. Except for the first synchronization, when a
Full Reload is performed, subsequent synchronizations will attempt to
Automatic use a CRC agorithim to detect and synchronize only changed,
inserted, or deleted records. This can cause dramatic improvement in
synchronization times.

Performs an Incrementa Update, if possible. If not, a Full Reload
synchronization will be performed.

Thiswill do aFull Reload synchronization from the source to the
target.

In some cases, an Automatic synchronization will revert to a Full
Reload; for example, when the number of records changed have
Incremental Only exceeded athreshold. When Incremental Only is selected, under NO
circumstances will the data be dropped and rel oaded to the target.
Thisis advantageous when source data is operational 24x7.

Incremental Update

Full Reload
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Getting Started

The following example goes step-by-step through an example of sychronizing a source feed.

1. DataSync requires a CONNX CDD File. Click the Start button and then point to All Programs.
Point to CONNX Driver and then click CONNX Data Dictionary. The Open dialog box appears.

2. Build a .cdd as described in the CONNX User Reference Online Help or CONNX User Guide,
or select a .cdd file from the list shown. Click the Browse button to locate a .cdd file on the
network, or click the Cancel button if you intend to create a new .cdd in the CONNX Data
Dictionary Manager.

There must be one or more source database in the .cdd file and one or more target database,
although the selected target database does not need to be populated initially.

Important: You will be using the same .cdd file as both synchronization data source and target
so it must contain more than one database type.

Look in: |19 UTILS ~| & Bk E-
L) 315 AMPLE S, COD
Lﬁ @ webquattztemnlate . cdd
My Recent Type: CDD File
Documents Date Modified; 10/14/2005 12:34 PM
- Size: 85.0 KB

Desktop

\$

ky Documents

ty Computer

My Network  File name: |S4MPLES.COD - gpen |
Places
Files: of type: |COMN DD [* COD) | Canesl

3. Ifyou are creating a new .cdd and are importing a target database type, click the Include System
Tables check box in the Import CDD dialog box and then select at least one of the tables for the
targeted data warehouse or datamart.
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Import CDD

The Import feature downloads vour existing databaze record
gtructures and storeg them in the encrypted COMME Data
Dictionary for uze by COMNMNE

1

LCancel
[rmpart Type: Rk S test specification file j
: RS SCT Datamart COBOL FD fles ~
%Qﬁnel;.an Hm Tt RMS text gpecification file i
’ RS Vi B asic file
RIS Wk or Alpha COD
SOL Server
- Spbasze
Logon Infarmation l WEAKM COBOL FD files
W54 SCT COBOL FD files
: WSAM SCT Datamart COBOL FD files
Server. |_ YW5AM test specification file ik
Userk arne: |
Pazsward: |
TCRAP Port E500
Destination [ atabase |<New Database Container: LJ

Verify the CONNX settings required by the CONNX Data Synchronization Tool. Click Security on
the menu bar.

SR Tools  Wiew  Help

| Users, ..
Graups... -

Database Account Management. ..
! Application Management. .. .

ZDD Passwoard, ..

Maxirmur COD Security

Default Access = Read Cnly =

Defaulk Access = Mone

Disable COMME Integrated Security
| w Allow "Create” SOL Statements —

T

Verify that Default Access = Read Only and Default Access = None are unchecked.

Select Tools on the menu bar, and then select Options. The CONNX Data Dictionary Global
Configuration Options dialog box appears. Verify that Enable CONNX Database Catalog
Support is checked and that Allow Pure Passthrough Queries is checked.
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CONNX Data Dictionary Global Configuration Options

[ Use Quated Delimiters

Iv Enable COMM Databaze Catalog Support Cancel
[ Prevent thiz COD from being linked az a child

[ Enable NT Integrated S ecurity

v idllowy Pure Pazsthrough Quernies

[ Allowe O the fly COD Metadata Updates

[ Allow Or the fly COD Metadata Inzerts for objects that have not been imported,

7. Click the OK button to return to the CONNX Data Dictionary Manager. On the File menu, click
Save, and then click Exit.

8. Click the Start button, and then point to All Programs. Point to CONNX DataSync, and click
CONNX DataSync Administrator. The CONNX Data Synchronization tool window appears.

wi- CONNX DataSync Transformation Server I =1

File  Ootions  Tools  Help

I Tahlesl Tlansfarmatiunsl Gmupsl Schedulel GIDhaITaskSI

Default Target Databasze: I LI

Sync Behavior I Data Typeal Errar Handlingl Metadatal SMTP Maill

Full Reload Threshold: 20 percent [~ Create indexes before table population
M ax Worker Threads; l 4 [~ Stare Transaction Log on Target
Sart buffer [MB]: I _BD I Logical Update erification Analysiz

L. . [~ Fecreate all indexes an target table

— Full Synchronization B ehavior rr e - e :
reate target tables in separate zchemas ErYer ar

" Drop and recreate target table az needed g ; m [0 )

I idd DatedTime column crxSncD ate ta target tables

£ Purge target table and preserve schema W

Method used to purge data
" Purge using DELETE FROM

" Purge using TRUMCATE TABLE

Tranzaction Batch Size: 933

Current Diata Dictionany:

9. Inthe CONNX Data Synchronization Tool, under File on the menu bar, select Select Data
Source. The CONNX Data Dictionary Selection dialog box appears.
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CONNX Data Dictionary Selection

Data Dictionary: I| Browse... ‘

&

Cancel

10. Enter the name of a CONNX Data Dictionary (CDD) in the Data Dictionary text box, or click the
Browse button to locate a CDD, and then click the OK button.

CONNE Data Dictionary, Selection ['5_<|

DataDictionary: 14 CONN=325UtIsAS amples. cdd Ernwse...‘ | OK |

Cancel |

11. The CONNX Integrated Logon dialog box appears. Enter a user id used with the .cdd you
selected, along with a password. Click the Change button to change the password.

COMME Integrated Logon [CONNE 1000 {build 146])

Uzer 1D ]niu:ku:l
Pazsword: . Change Cancel

D atabaze Conhection Options -

Application: |Hh-'|5 [Connect to all of zame type] LJ Custan. .. |

COMM=Store [Connect to all of same ype] ~
ADABAS [Connect to all of zame type] -
S0Lite [Connect ta all of zame twpe] =

[2TR I [

12. Click the Custom button to customize the databases you wish to use with the CONNX Data
Synchronization tool.

13. The CONNX Database Logon Selection dialog box appears. Select the databases you wish to
use for synchronization, and then click the OK button.

Note: CONNXDataSync may appear in the list of database selections depending on your initial

setup of CONNX. Select it along with your source and target databases. If CONNXDataSync
does not appear, it is automatically created.

11
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12

14.

15.

16.

17.

CONNX Database Logon Selection E|

Fleaze zelect the desired databazes for connection.

Adabas
CISaM
COMME,_DEMS examples
conny rdb examples
COMMED ataSync
COMM=SCHERMATO

D ataklex
RS

ak.

Click the OK button in the CONNX integrated logon dialog box to continue. If you add new
databases to a .cdd during synchronization tasks, you must log on to the database server.

The CONNX Data Synchronization Tool appears. In the Settings tab, click the Sync Behavior
sub-tab. Select a target in Default Target Database. The Target Database is the location in
which you intend to create a data warehouse or repository that contains copies of data tables
from the other database systems in your CONNX CDD. For instance, if you wanted to duplicate
your VSAM files in an Oracle database, the Oracle database is your Target Database.

Enter a number in Full Reload Threshold text box. If more than this percentage of rows has
changed in a table, you must perform a full reload instead of an incremental update on your data.
Normally, this number should be fairly small, in the range of 3 to 20 percent. The actual value that
is best for your system depends on many variables and offers an opportunity for tuning your
system to its maximum performance levels.

Ful Reload Thieshold  [20  percent
Ma= whorker Threads: |4_

Sort buffer [MB1: Iﬁ

Enter a number in the Max Worker Threads text box. (Recommended = 4 threads per CPU on
the Data Sync machine) The maximum number is the number of threads on the PC (and also the
number of servers on the host database server) that can be used when processing the
synchronization. For example, if there are 1000 tables of the same size, 1 out of 3 threads would
process about 333 tables each. Increasing the number of threads uses more resources on the PC
and on the host database server, but can also increase performance.

On the other hand, increasing the thread count to a level that is too high can severely impact
performance and possibly cause failures. It is strongly recommended that you do not exceed ten
threads per CPU available on the Data Synchronization machine and also to consider the
system's total memory, since each thread can allocate large blocks of memory when processing
large tables (see Step 33 for more information).

In order to test the effects of multiple threads, create a group and then synchronize the group.

Tip: A few tests with different threading values can determine a good level for Max Worker
Threads for your system through examination of the group synchronization time.
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18. In the Sort buffer text box, enter the maximum amount of memory used to sort files per thread.
The number should reflect the amount of memory available on the machine used as the sorting
buffer and the number of threads used. The actual amount used may be much smaller if the
tables being synchronized are small. The default sort buffer of 80 megabytes may be compatible
with most systems that follow our recommended guidelines for minimal machine configuration.

19. In the Full Synchronization Behavior combo box, select the Drop and recreate target table as
needed radio button to perform that function. If, for example, the schema has been altered on
the source table, the target table reflects the changes. This feature also makes it faster to drop
and recreate data than to delete rows and refill them. This setting is the default.

Full Synchronization Behavwior
(* [rop and recreate target table az needed

" Purge target table and preserve schema

20. Select the Purge table and preserve schema radio button to delete all the data in the target
table and repopulate the data by insertion. This method works to the advantage of people who
make custom modifications to the target schema. Preserving the schema allows the modifications
to be saved. However, the system is no longer "self-healing" to schema changes on the source
table; the only way a new copy of the table is created on the target service is if the table does not
already exist on the target.

There are two options for Purge target table and preserve schema:
e Purge using DELETE FROM

Choose the Delete feature when all deletes are logged and can be rolled back in case
something goes wrong. If there is an error on a Truncate command, the database is left in
the state of the error, as the command is permanent. If a Delete command has problems,
the database rolls back to the previous state on transaction failure.

e Purge using TRUNCATE TABLE (for target servers where truncate is available).

The CONNX Data Synchronization tool may perform a Truncate more quickly than a Delete.
Choose Truncate if:

e You do not want to delete indexes in the target table that are not in the source table.
This could happen if the target table is used for specialized reporting.

e Truncate does not activate triggers, referential integrity constraints, or other
database restrictions. Since database integrity is maintained on the source
database for the synchronization, choose Truncate Table when performance is a
concern

21. To reorder the synchronization process so that indexes are created first, click Create indexes
before table population. This can have either a negative or positive effect on performance and space
requirements of a full synchronization, depending upon the database system. For instance, if the target is
Oracle, it will be faster to create the indexes after the load of the data. Inserting rows with an existing
index updates the indexes on every insert, whereas creation of an index at the end of the synchronization
is somewhat more efficient.

On the other hand, with RMS as the target system, if indexes are created as the synchronization
completes, then two entire copies of the file will exist on the target system, as a sequential file is
converted into an indexed file with a CONVERT/FDL command. The best choice depends strongly on the
type of database system you are using and on the amount of resources available for performing the
synchronizations.

13
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22. To create a transaction log which is stored in the target database, click the Store Transaction
Log on Target check box. If this option is not selected, the transaction log is not created. A transaction
log is a table that contains the unique index information for each row that was inserted, updated, or
deleted along with a flag that tells what sort of action was performed on each row. By using a transaction
log, systems that need an audit process can tell exactly what was changed and what sort of operation
was performed on the data. It should be noted, however, that the creation of a transaction log may slow
synchronizations.

[T Create indexes before table population

[ Store Transaction Log on Tangst

[T Logical Update Werification &nalysis

[ Fecreate allindexes on target table

[T Create target tables in separate schemas [SEL Server only)
[~ Treat CHAR as YARCHAR on Target Table at |5_ ar mare
[T Swnchronize Blobs

[T Add Date/Time column cnsSpneDate ko target tables

In the following example, an Oracle table "CWMS$CLASSIFICATIONENTRY" was synchronized.

=: DOracle-9 - COMNNX Data Dictionary Manager

File Edit Security Tools Wiew Help

DS E| 4|5 & 2]

=10l x|

EEl O $ARGUMENT = Add...
MECLASSIFICATION =
JCLASSIFICATIONENTRY ﬂl
EEl CuM $CLASSIFICATIONTYPE Delete I
Cw/M$CLBE —
B CwM $CUBEDIMENSIONUSE i Import. .. I
Table Properties Table Indexes I Table Security I
P | SOL Column Mative Type 50LType | Offset [ Lenath [ Precision] Scals [ Amay | @
1 _|IRID Decimal x| Decimal ] 11 11 1} 1] -
2 |N&ME Text [Null Terminated) = |¥arChar 1 240 0 0 0 Insert Column
3 |OBJECT_MAME Test [Mull Teminated) _ |VarChar 251 30 0 1} ] Delete Calumn |
4 |SHORTDESCRIPTION Text (Mull Teminated) _x |WarChar 28 240 a 1] 0
5 |DESCRIPTION Test (Mull Teminated) = |WaiChar 521 4000 1] 1] 0
£ |CREATEDBY Text (Nul Teminated) = |VarChar 4521 240 0 0 0 Lol ifscts |
7 |CREATEDOM Oracle Date = | Timestamp 4761 7 0 0 0
g |LASTMODIFIEDEY Test [Mull Teminated) _ |VarChar 4768 240 0 1} ]
9 |LASTMODIFIEDON Oracle Date _x | Timestamp R008 7 0 i} i
10 _|ELEMEMT_IRID Decimal = | Decimal M 1 1 1] 0
11 _|CLASSIFICATIOM_IRID Decimal > | Decimal 5026 11 11 1] 0
12 |COMTAINSENTRY_Fk_SEQ Crecimal = | Decimal 5037 30 30 10 0
13 |DATE_CHANGED Oracle Date #] Tirmestamp ROEY 7 ] 1] 0
14 |DATE_CREATED Oracle Date _ | Timestamp A074 7 0 i} 0
15 |IWID Decimal = | Decimal 5081 1 1 1] 0
16 |MOTH Decimal = |Decimal 5092 11 1 1} 1]
17 _|TYFES Crecimal = | Decimal 5103 11 1 1] 0
18 |USER_CHAMGED_BY Test [Mull Teminated) _ |VarChar 5114 30 0 1} ]
19 |USER_CREATED_BY Text [Mull Teminated) > |WarChar 5144 30 a 1] 0
20 |SECONDARY_OBJECT_MAME | Test [Mull Terminated) = |VarChar 5174 a0 1] 1] 0
21 |OBJECT_OWwWHER Text [Mull Terminated) = |VarChar R204 30 0 1} ]
22 |TERTI&RY_DOBJECT_WAME Texst [(Mull Teminated) = |¥arChar 5234 30 1] 1] 0
4| | »
Ready [ )

A unique ID, IRID, appears on the Table Indexes tab.
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=: Oracle-9 - CONNX Data Dictionary Manager = |EI|£|

File Edit Security Toaols Wew Help

D2 E| &|50=|c S| 2]

B CwMSARGLIMENT = Add.
E CWMSCLASSIFICATION

B CwMICLASSIFICATIONENTRY [ _ fename.._ |
E CwMSCLASSIFICATIONTYPE e

B CwMSCUEE _ Do |
B CwM$CLBEDIMENSIONUSE “ import.. |

Table F'n:npertiesl T able Colurnrs

Fey #0 ELEMEMT_IRID Refrezh Inde:-:esl
key#1 OBJECT_OWwWHMER, OBJECT_MAME, SECOMDARY_OBJECT_MAME, TERTIARY_OBJECT _MNAME

Fey #2  {Primary} {Unique} IRID

Few(®  {Hidden} {Unique} crxmowid

1| | 1

Ready l_ l_ l_ 4

The table is successfully synchronized and appears in the CONNX Data Synchronization tool on the
Tables tab.

& CONNX Data Synchronization HIECA =10l x|
File Cptions Help

Settings  Tables | Gloupsl Schadu\el

r—Table List:
Sync N
Item Mame | Catalog | Ouner I Start | End | Flnwsl Insarted| Llpdatedl Deletedl SyncTupe | StatusEnc;I ﬂl
CUSTOMERS dannf...  dbo Refrezh |
Cuw/M$ARGUMENT danrf...  dbo

dannf...  dbo
dhba
dannf dbo
Cu/M3CUBE dannf...  dbo
Cu/M$CUBEDIMENSIONUSE dannf...  dbo

Ol |

3121404 P [ 02/07/03121405PM (66 [0 [0 [0 [Incremental

In fact, two tables have been created on the target system, CWM$CLASSIFICATIONENTRY and
CWMSCLASSIFICATIONENTRY_ACD, which contains the index information and operation type of all of
the adds, changes, and deletes performed on the target table.

15
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=: Oracle-9 - CONNX Data Dictionary Manager I ;Iglll

File Edit Security Tools Wiew Help

Dl 3| &|B=|m S| 2

TableSynchronizations - Add...
@ dannfast_000 [SELServer) 5
= @ joshZk [SOLServer] LB I
B LDelete I
Imnport.... I
Table Properties  Table Calumns I Table Indeses | Table Security |
SOL Column Mative Type SQL.T\JDE I Offset I Lenath | Precision | Scale | Amap | focld Calumn
1_|IRID OLEDE Murnber > |Numeric 1} 13 19 1} —
2 |acD Text (Right Space Padded] = | Char 19 1 0 0 ] Insert Calumn
[Delete Columm |
Lalz Offsets |
«| | »
Ready 4

If information has been inserted, then column ACD will be equal to 'I'. If information has been changed by
an update of an existing row, then column ACD will be equal to 'C'. If information has been deleted from
the source table, then column ACD will be equal to 'D'.

In addition to the transaction table, a comprehensive table called TableSynchronizations in the target
database tracks what has been happening for all of the tables being synchronized.

"= Oracle-9 - CONNX Data Dictionary Manager = IEI|5|

File Edit Security Tools Wiew Help

D E %@ &2

B T ableSynchronizations - Add...
& darrfast_000 [SOLS erver)
= @joshik [SOLServer] __ Bename._ |
ECwi$CLASSIFICATIONENTRY Delete |
E CwhECLASSIFICATIONENTRY_ACD —
Il Impaort.. |
Table Properties  Table Columns | Table Indexes | Table Security
SOL Column Mative Type 5OLType | Oftset [ Length [Precision| Seale [ Awmsy | fidd Callmr
1 JTablelD Langword ¥ |Integer 0 4 ] 0 o
2 |LastSynchStart OLEDE Timestamp | Timestamp 4 16 I} 0 o Irsert Column
3 |SynchType Text [Hight Space Padded) st Ehal 20 1 0 0 0| Delete Calumn |
4 |LastSynchEnd OLEDE Timestamp ¥ | Timestamp 21 16 0 0 o
5 |IngertedRowCount Longword ¥ |Integer a7 4 i} 0 i}
£ | Cardinality Longword x| Integer 41 4 1] 0 EI: Lale Offsets |
7 |UpdatedR owCount Longword | Integer 45 4 I} 0 o
g |DeletedR owCount Longword 7 |Imbeger 49 4 I} 0 o
9 |MostRecentFlag Longword 7 |Imbeger 53 4 I} 0 o
10 |StatusCode Longword _ |Intsger a7 4 0 0 0|
11 | StatusDescription Text [Null Terminated] ¥ |WarChar E1 255 0 0 0|
12 |TableMame Text [Null Terminated] ¥ |WarChar B 255 0 0 o
13 |ACDT ableMame Text (Mull Terminated) ¥ |WarChar a7 285 I} 0 o
14 |DatabazeCatalog Tewt [Mull Terminated] > |VarChar 828 255 I} 0 o
15 |Databazelwrer Text [Mull Terminated) * [VarChar 1081 255 ] u] 1]
| — | »
Ready [T

The following definitions apply to the above example:
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. TablelD is an INTEGER that uniquely identifies each table.

. LastSynchStart is a DATE that tells when the synchronization started.

. SynchType is a single CHAR that tells if the synchronization was full or
incremental.

. LastSynchEnd is a DATE that tells when the synchronization ended.

. InsertedRowCount is an INTEGER that tells how many rows were inserted for

the synchronization. It will be zero for a full synchronization. For a full sync, the number
of rows processed is stored in the cardinality field.

. Cardinality is an INTEGER that tells how many rows are in the synchronized
target table.

. UpdatedRowCount is an INTEGER that tells how many rows were updated for
this synchronization. It is zero for a full synchronization.

. DeletedRowCount is an INTEGER that tells how many rows were deleted in the
target table for this synchronization. It is zero for a full synchronization.

o MostRecentFlag is an INTEGER that is reserved for future usage. Currently, it is
setto 1.

. StatusCode is an INTEGER that indicates success or failure. A value of zero
indicates failure. A value of -1 indicates success.

. StatusDescription is a VARCHAR(255) field that describes any errors that
occurred. A more detailed message is found in the data synchronization log.

. TableName is a VARCHAR(255) field that contains the name of the table
synchronized.

. ACDTableName is a VARCHAR(255) field that holds the name of the key data
transaction log. In the above example, for TableName CWMS$CLASSIFICATIONENTRY,
this field contains the value "CWMS$CLASSIFICATIONENTRY_ACD".

. DatabaseCatalog is a VARCHAR(255) field that contains the name of the
database catalog for the synchronized table.
. DatabaseOwner is a VARCHAR(255) field that contains the name of the

database owner for the synchronized table.

23. Logical Update Verification Analysis is used in conjunction with the Store Transaction Log

on Target option. For each change verified, the target table transaction log will change the 'C' (for
changed) in the ACD column of the transaction log to 'V' (for verified). If Logical Update Verification
Analysis is selected, for each row that has had a change detected via CRC differences, a column by
column search is performed to confirm a difference.

This option should be selected in rare cases where the physical bits in the data have changed, but the
actual meaning remains the same. Some examples might include the following:

A. Multiple physical values with different internal representations but the same physical

B.

meaning, such as:
Positive and negative zero on one's complement machines

b. Positive signed and unsigned decimal numbers (e.g. signed + 1 and unsigned + 1 have

the same meaning but different internal representation

Insignificant changes. If, for example, the very last bit of a floating point number changed in
the mantissa, the actual meaning of what is stored may not really have changed. For
instance, someone might have edited a field that contained the value "2.1" as a floating point
number. Though no changes were made, the value was saved again into the database. It is
possible that the number will differ slightly due to the nature of floating point. A comparison
shows that both the source and target numbers are intended as 2.1, but a CRC comparison
shows that some bit has changed and consider them as completely different.

Masked values. If, for example, a null-terminated string is stored in the source database,
anything after the null string terminator is a physical difference that causes a different CRC,

17
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but the data stored may be the same. For instance, the string of bytes 'D', 'o’, 'g', 0, 'f', '0', "0/,
'd",0 will be interpreted simply as "Dog" since a null terminator (zero) follows the 'g'. The string
of bytes 'D', '0', 'd', O, 'f', ", 'd', 'h', 't', O will also be interpreted simply as "Dog" since a null
terminator (zero) follows the first 'g'. Anything beyond the null terminator has no meaning as
far as the database is concerned. But CRC values will indicate that there has been a change.

24, Logical Update Verification Analasys should only be used in special cases, where a careful
analysis has shown that more data is being processed than is necessary. Selecting this option makes the
synchronizations run more slowly, since for every change detected, every single column in the record is
compared from source to target - one a column at a time. If a post-process step that is very slow must be
performed on the changes (for example some expensive ETL operations) then logical update verification
analysis might be worthwhile.

25. By default, only the unique index used to perform incremental updates is created on the target
table after synchronization. check the Recreate all indexes on target table check box to recreate all
indexes from the source table on the traget table.

26. If you are using SQL Server as a target database, click the Create target tables in separate
schemas (SQL Server only) check box to create target tables under different SQL Server owners.
DataSync creates a SQL Server user for the purpose of creating tables with identical table names from
different source catalogs. For example, if you want to synchronize both the test and production version of
a table into a single SQL Server database, CONNX fully qualifies the target name (product.table or
test.table) so that there is no name collision.

I |

27. On the Settings tab, click the Data Types sub-tab. To reduce the amount of space required by
the synchronization of source files using CHAR () fixed-width data types, click the Treat CHAR as
VARCHAR on Target Table check box. You can change CHAR () fixed-width data types to VARCHAR
data types by entering the length in the text box. In this example, CHAR () fixed-width data types of five or
more characters are automatically converted to VARCHAR data types. Determining this threshold is very
important, since very small VARCHAR fields waste more space than they save. They are also less
efficient on some database systems when performing certain tasks, such as indexing.

[ Treat CHAR az YARCHAR an Target Table at aor more

28. Continue with the synchronization processes as described in To select a CONNX Data Dictionary
for the data synchronization process.
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Settings Tab
Setting Tab sub-tabs

The Setting Tab has five sub-tabs:
= Sync Behavior

=" CONNX DataSync Transformation Server . =101 x|
Bie Options Tools Help

{ Seftings || Tables | Transfomations | Groups | Schedude | Global Tasks |

Default Target Database: |mmckee2008 -]
Sync Behavior | Data Types | Emor Handing | Metadata | SMTP Mai |

Full Reload Threshold| 20 percent [T Create indexes before table population

Max Worker Threads; [ 4 ™ Store Transaction Log on Target

¥ Recreate all indexes on target table

[ Create target tables in separate schemas (SQL Server only)
¥ Add Date/Time column cnxSyncDate to target tables

[™ Disable Logging

r— Full Synchronization Behavior
{* Drop and recreate target table as neaded
¢ Purge target table and preserve schema

—Method used to purge dets

" Purge using DELETE FROM Transaction Batch Size: I 1000

Current Data Dictionary:  c'\connx32wtils\connx.cdd

Functions in the Sync Behavior sub-tab include:
e Setting the target database to synchronize
e Purging target tables and preserving the schema
¢ Creating indexes before loading the data
e Storing transaction logs on the target database
o Verifying and analyzing updates
e Recreating indexes on the target table
e Creating a non-unique index for duplicate data (SQL Server)
e Adding date/time column to target tables
e Disabling logging

= Data Types

19
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e CONNX DataSync Transformation Server

= | =]
Ble Options Tools Help
Settings | Tables | Transfomations | Groups | Schedue | Global Tasks |
Default Target Database: |mmckee2008 =]
Sync Behavior | Data Types | Emor Handing | Metadata | SMTP Mad |
Large Object Settings
% Convert LOBs to VARCHAR or VAREINARY
Tugatoolwmsi;ti 1024
" Preserve LOBs (prevents incremental updates)
rlrentCI-lARtymnsCLDBmTamﬂTnHenll 1024  or more
W Treat CHAR as VARCHAR on Target Table at | 5  of more
Maximum Numenc/Decimal Precision: | kT
Current Data Dictionary:  ¢\connx32wtilshconnx.cdd
o

Functions in the Data Types -sub-tab include:

Synchronizing blobs

Treating CHAR data types as CLOB

Treating CHAR data types as VARCHAR

Selecting the maximum numeric or decimal precision

= Error Handling
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Transformation Server

Functions in the Error Handling sub-tab include:
e Comparing source and target COUNT(*)
e Retrying failed synchronizations
¢ Creating non-unique indices for duplicate data

= Metadata

21
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e CONNX DataSync Transformation Server

Ele Options Tools Help
Settings | Tables | Transfomations | Groups | Schedue | Global Tasks |

Default Target Database: |mmckee2008

Target Metadata Case
% Keep metadata case the same

" Force target metadata to uppercase
™ Force target metadata to lowercase

=101 x|

Current Data Dictionary:  ¢\connx32wtilshconnx.cdd

Functions in the Metadata sub-tab include:
e Specifying the metadata case

e SMTP Mail

Functions in the Metadata sub-tab include:

¢ Sending status on synchronizations from a SMTP Mail Server to a client or group.
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¢ Transformation Server
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Sync Behavior sub-tab

To select a target database for synchronization

24

1. Inthe Settings tab, click the Sync Behavior sub-tab.

wt- COMNMNX Data Synchronization

File Options Tools Help

Settings ITabIes | Transformations | Groups | Scheduls I Global Tasks I

Default Target Database: I SQLServerWarehouse

Full Reload Threshold] 20 percent

Max Worker Threads: I 4

Sort buffer (ME): I a0

—Full Synchronization Behavior
{* Drop and recreate target table as needed

" Purge target table and preserve schema

Method used to purge data

[ Create indexes before table population

¥ Store Transaction Log on Target

™ Logical Update Verification Analysis

[ Recreate all indexes on target table

[~ Create target tables in separate schemas (SAL Server only)
[~ Add Date/Time column cnxSyncDate to target tables

[" Disable Logging

Transaction Batch Size: 100

Current Data Dictionary: C\mIBCONNXDataSync.cdd

=181 ]

2. Select the target database for the synchronization task from Default Target Database. This
should have already been established in the CONNX Data Dictionary Manager window. The

target database should be one of the following database types: Rdb, RMS, Oracle, SQL Server,
IBM DB2, MySQL, C-ISAM, and Informix and Sybase through the CONNX ODBC Adapter.

3. The percentage amount that appears in Full Reload Threshold is the number that will determine
if it is more efficient to perform a full reload or an incremental update based on the percentage of
rows changed in the source table. This number should be very small.

4. Enter a number in Max Worker Threads. The maximum number is the number of threads on the
PC (and also the number of servers on the host database server) that can be used when
processing the synchronization. For example, if there are 1000 tables of the same size, 1 out of 3
threads would process about 333 tables each. Increasing the number of threads uses more
resources on the PC and on the host database server, but can also increase performance.

5. In Sort buffer (MB), enter the maximum amount of memory used to sort files per thread. The

number should reflect the amount of memory available on the machine used as the sorting buffer

and the number of threads used. The actual amount used may be much smaller if the tables
being synchronized are small. The default sort buffer of 80 megabytes may be compatible with

most systems that follow our recommended guidelines for minimal machine configuration.
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6. In Transaction Batch Size, enter the number of rows that will be bulk copied (if the target
database supports it) into to the target database in a single operation during a full sync.
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To control Full Synchronization Behavior

1. Inthe Settings tab, click the Sync Behavior sub-tab. Select the target database for the
synchronization task from Default Target Database list.

e - COMMX Data Synchronization ) =10 x|

File Options Tools Help

Settings ITabIes I Transformations I Groups I Schedule I Global Tasks I

Default Target Database: ISQLSen-'erWarehuuse LI

Sync Behavior | Data Tvpes I Ermor Handling I Metadata I

Full Reload Threshold] 20 percent [ Create indexes before table population
Maux ‘worker Threads: I 4 [~ Store Transaction Log on Target
Sort buffer (MB): m ™ Logical Update Verification Analysis

v Recreate all indexes on target table

[” Creste target tables in separate schemas (SGQL Server anly)
[~ Add DatefTime column cnxSyncDate to target tables

[” Disable Logging

—Full Synchronization Behavior
% Drop and recreate target table as needed

{” Purge target table and preserve schema

Transaction Batch Size: 100

Current Data Dictionary: CAmlbCONNXDataSync. cdd

2. There are two kinds of ways to process a full synchronization. One is to drop and recreate the
schema on the target table every time. The other is to delete the data in the target table. When deleting
data, we can either truncate the data or delete the data. Truncation is typically much faster, but not all
systems support truncate. If you select truncation, and the target does not support truncation, you will
receive a warning and Delete will be used instead. An advantage to dropping and recreating the schema
is that changes in the source table will automatically be reflected in the target and so the system is self-
healing. However, there may be customizations on the target server. In this case, we want to purge the
data instead. Truncation, while faster, is not typically logged and therefore the user will have to redo a
failed sync. Deletion works on every system, but is much slower than dropping and adding the schema or
truncation.

If the target database does not support truncation, a warning appears for every table selected for deletion
even though the synchronization continues and succeeds.

There are two options for Full Synchronization Behavior:
Drop and recreate target table as needed is the default behavior.
Select Purge target table and preserve schema if:
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e You do not want to delete indices in the target table that are not in the source table.
This could happen if the target table is used for specialized reporting

or
e Your security policy does not allow you to drop tables

There are two options for Purge target table and preserve schema:
e Purge using DELETE FROM

Choose the Delete feature when all deletes are logged, and can be rolled back in
case something goes wrong.

If there is an error on a Truncate command, the database is left in the state of the
error, as the command is permanent. If a Delete command has problems, the
database rolls back to the previous state on transaction failure.

e Purge using TRUNCATE TABLE (for target servers where truncate is available)

The CONNX Data Synchronization tool may perform a Truncate more quickly than a
Delete. Choose Truncate if:

You do not want to delete indexes in the target table that are not in the source table.
This could happen if the target table is used for specialized reporting.

or
Your security policy does not allow you to drop tables.

Truncate does not activate triggers, referential integrity constraints, or other database
restrictions. Since database integrity is maintained on the source database for the
synchronization, choose Truncate if performance is a concern:

If an unsupported database is chosen, the sync succeeds, but a warning message is issued.
On the Tables tab, select a source table to synchronize, and then click the Sync Now button.
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e COMMX Data Synchronization |:||E|E|
File ©Options Help
Settings | ] Gn:nups] Schedule] GIDbaITasks]
[~ Table List:
Sync Mow
Item M ame 1 Catalog j Dwener | Start ] End
CUSTOMERS_DEMS COM... dbo 1041472005 22323 PM - 10414/ Refresh
EQUIFMNT_DEMS COM... dbo
ORDERS_DBMS COM... dbo
PRODUCT_GROUPS_DEMS COM... dbo
PRODUCTS_DBMS COM.. dbo
CUSTOMERS_RDE conny...  dbo
customers_rms conns...  dbo
EQUIPMMNT_RDE conns..  dbo
ORDERS_RDE canns...  dba
PRODUCT_GROUPS_RDE conng..  dbo
PRODUCTS_RDEB conny...  dbo
o5 2
A
4. The Synchronize dialog box appears. Select the Full Reload radio button, and then click the OK
button.
—Synchronization Type ——
iLe ¥pe oK |
" Automatic
=
" Incremental Update
& Full Reload
" Incremental Only

5. The Processing Estimates dialog box appears.
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Processing Estimates...

Totalz: 1 Tables, <Unknowns Rows Time
T ables Processed | Rows Proceszed | Start Time | Est. Completion Tirme | Current Elapzed Time |
0/0 0s0 10/14/2005 1:58:58 PM 104142005 2:04:58 P 0.00 Hours
Thread | Current Table Tables Done | Rows Daone | Current Action
0 0 Connecting
0 0 Initializing...
Thread 3 0 0 Initializing...
Thread 4 0 0 Initializing...

Cancel A

There is a short pause as the CONNX Data Synchronization tool creates a target location.

If the target database does not support truncation, a warning appears for every table selected for deletion
even though the synchronization continues and succeeds. Click the OK button.

Datapump Ed |

Wearning! The truncate command is nok supported on the target database;RMS
This S0 Statement cannok be passed directly o the database engine.
Switching ko DELETE FROM,
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To create index before table population

You can reorder the synchronization process so that indexes are created first.
1. Inthe Settings tab, click the Sync Behavior sub-tab.

w- CONMX Data Synchronization o =]

File Options Tools Help

Settings |Tab|es | Transformations I Gmupsl Schedule I Global Tasks |

Default Target Database: ISQLServerWarehnuse j

Sync Behavior | Data Types | Emor Handling I Metadata I

Full Reload Threshold] 20 percent ¥ Creste indexes before table population
Maux Worker Threads: I 4 [ Store Transaction Log on Target
Sort buffer (MB): m [ Logical Update Verification Analysis

[ Recreate all indexes on target table

[ Create target tables in separate schemas (SQL Server only)
[~ &dd Date/Time column cnxSyncDate to target tables

[ Disable Logging

—Full Synchronization Behavior
* Drop and recreate target table as needed

{~ Purge target table and preserve schema
Method used to purge dats
= Purge using DELETE FREM
£+ Purge using TRUNCATE TAELE

Transaction Batch Size: 100

Current Data Dictionary: ComIB\CONNXDataSync.cdd

2. Click Create indexes before table population.

This can have either a negative or positive effect on performance and space requirements of a full
synchronization, depending upon the database system.

If the target is an Oracle database, it will be faster to create the indexes after the load of the data.
Inserting rows with an existing index updates the indexes on every insert, whereas creation of an
index at the end of the synchronization is somewhat more efficient.
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To store transaction logs on target databases

This setting stores copies of the transaction log on the target server. A second copy of the transaction log
is stored on the CONNXStore server by default.

1. Inthe Settings tab, click the Sync Behavior sub-tab, Select the Store Transaction Log on
Target check box.

wi: CONNX Data Synchronization (10.5 SP3 Build 8117) - |I:I|1|

File Options  Help

Settings |Tahles| Groupsl Schedulel GluhaITasksl

[refault Target Databage: Itest22 ﬂ

Sync Behavior I Data Typesl Errar Handlingl Metadatal

Full Relaad Threshald: I2EI percent [~ Create indexes before table population
b ax Wwarker Threads: |4 Iw {Skore Tranzaction Log on | anget
Sort buffer [MET: IBD [ Logical Update Yerification &nalysiz

o . [ Recreate all indexes on target table

— Full Synchronization Behawvior I Create target tables i e sch (5oL bl
reate target tables in separate schemas Brver on

% Drop and recreate target table a: needed 2 |:| s

[~ add Date/Time column chxSyncD ate to target tables

£~ Purge target table and prezerve schema
ol > [ Dizable Logging

tdethod uzed to purge data
% Furge using DELETE FROH

£ Furge using TRUNCATE TAELE

Tranzaction Batch Size: 100

Current Diata Dictionary: CACOMME testyby CODz\buildvernfy?_zql2k5 cdd

2. A copy of the transaction log appears on the target server.
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To perform verification analysis on updates

1. Inthe Settings tab, click the Sync Behavior sub-tab.

wi: CONNX Data Synchronization (10.5 SP3 Build 8117) - |EI|£|

File ©Options Help

Setlings |Tables| Gru:uupsl Schedulel GIDbaITasksI

Default Target Databaze: Itest22 ﬂ

Sync Behavior I Data Typesl Errar Handlingl Metadatal

Full Relaad Threshald: |2E' percent [T Create indexes before table population
b ax Wwarker Threads: |4 [~ Store Tranzaction Log on T anget
Sark buffer [MB: IBD i {Logical Update Verification Analysis

o . [~ Recreate all indexes on target table

— Full Synchronization Behavior I Create target tables i e sch (S0L S bl
reate target tables in separate schemas erver on

£ Diop and recreate target table as needed . P d

[ Add Date/Time column crizSyncDate to target tables

" Purge target table and preserve schema
. . P [~ Dizable Logging

tethod wzed to purge data
% Flrge using DELETE FROM

| Furge using TRUNCATE TAELE

Tranzaction Batch Size: 100

Current Data Dictionary: CACOMME tegthbdy CO Dz \buildvernify?_zgl2kb. cdd

2. Selecting the Logical Update Verification Analysis check box enables the CONNX Data
Synchronization tool to perform logical comparisons on every field in every record.

Note: This check box should remain cleared unless used for its distinct purpose as it can hinder
performance.
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By default, only the unique index used to perform incremental updates is created on the target table after

synchronization.

1. Inthe Settings tab, click the Sync Behavior sub-tab.

wt- CONNX Data Synchronization

File Options Tools Help

Settings |Tables | Transformations | Groupsl Sdmdulel Global Tashs I

Default Target Database: I SQLServerWWarehouse

Sync: Behavior | Data T:.Ipesl Emor Handling I Metadata I

Full Belvad Tiweshold] 20 | pescent
Max Worker Threads: [ 2

Sortbuffer (MB): [ =0

— Full Synchronization Behavier

{* Drop and recreate target table as needed
{” Purge target table and preserve schema

Method used to purge data
€ Purge using DELETE FROM
£ Furge using TRUNCATE TABLE

[ Create indexes before table population

[ Store Transaction Log on Target

™ Logical Update Verification Analysis

¥ Recreate all indexes on target table

[T Create target tables in separate schemas (SGQL Server only)
[~ Add Date/Time column enxSyncDate to target tables

[ Disable Logging

Transaction Batch Size: 100

=13l x|

Current Data Dictionary: CmIBCONNXDataSync.cdd

v

2. Check Recreate all indexes on target table to recreate all indexes from the source table on the

target table.
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To create target tables in separate schemas (SQL Server only)

You can only create target tables in separate schemas if you are using SQL Server as a target database.
CONNX Data Synchronization creates a SQL Server user for the purpose of creating tables with identical

table names from different source catalogs.

If you want to synchronize both the test and production version of a table into a single SQL Server

database, CONNX fully qualifies the target name (product.table or test.table) so that there is no name

collision.

1. Inthe Settings tab, click the Sync Behavior sub-tab.

wt- COMNMNX Data Synchronization

File Options Tools Help

Settings ITabIes | Transformations | Groupsl Scheduls I Global Tasks I

Default Target Database: I SQLServerWarehouse

Sync Behaviar | Data Types I Ermor Handling I Metadata I

Full Reload Threshold| 20 percent
Max Worker Threads: I 4

Sort buffer (ME): I a0

—Full Synchronization Behavior
{* Drop and recreate target table as needed

" Purge target table and preserve schema
Method used to purge data
£ PFurge using DELETE FREM

¥ Purge using TRUNCATE TABLE

[ Create indexes before table population

[ Store Transaction Log on Target

™ Logical Update Verification Analysis

[ Recreate all indexes on target table

¥ Create target tables in separate schemas (SAL Server only)
[~ Add Date/Time column cnxSyncDate to target tables

[" Disable Logging

Transaction Batch Size: 100

Current Data Dictionary: C\mIBCONNXDataSync.cdd

=181 ]

2. Click Create target tables in separate schemas (SQL Server only). This will create target

tables under different SQL Server owners.
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To add a date/time column to target tables

1. Inthe Settings tab, click the Sync Behavior sub-tab.

&5 CONMX Data Synchronization ) - 10| x|

File Options Tools Help

Settings |Tables | Transformations I Groupsl Schedule I Global Tasks |

Default Target Database: ISQLSewerWarehuuse j

Sync Behavior | Data Types | Emor Handing | Metadata |

Full Reload Thresheld] 20 percent [" Create indexes before table population
Max Worker Threads: I 4 [~ Store Transaction Log on Target
Sort buffer (MB): m " Logical Update Verification Analysis

[ Recreate all indexes on target table

[T Creste target tables in separate schemas [SQL Server only)
v Add Date/Time column cnxSyncDate to target tables

[ Disable Logging

—Full Synchronization Behavior
% Drop and recreate target table as needed
" Purge target table and preserve schema
Method used to purge dats
" Purge using DELETE FRGM
% Furge using TRUNCATE TABLE

Transaction Batch Size: 100

Current Data Dictionany: CHimIB\CONNXDataSync.cdd

%

2. Click Add Date/Time column cnxSyncDate to target tables. This will append a date and time
column to the end of each row in the synchronized target tables. The date and time of the last
synchronization operation performed against the target row appears in the new column.
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To disable logging
1. Inthe Settings tab, click the Sync Behavior sub-tab.

g - CONMX Data Synchronization 5 =]

File Options Tools Help

Settings |Tables | Transfomations I Gmupsl Smedulel Global Tasks |

Default Target Database: ISQLSewerWarehnuse j

Sync Behavior | Data Types | Emor Handling I Metadata I

Full Reload Thresheld] 20 percent [T Create indexes before table population
Max Worker Threads: I 4 [~ Store Transaction Log on Target
Sortbuffer (MB): | =0 I™ Logical Update Verification Analysis

" Recreate all indexes en target table

[~ Creste target tables in separate schemas (SQL Server only)
[" Add Date/Time column cnxSyncDate to target tables

¥ Disable Logging

Transaction Batch Size: 100

—Full Synchronization Behavior
* Drop and recreate target table as needed
i~ Purge target table and preserve schema
Method used to purge dats
" Purge using DELETE FRGM
% Furge using TRUNCATE TABLE

Current Data Dictionary: CAimIB\CONNXDataSync.cdd

v

2. Click Disable Logging. This will prevent log information from being written to the datasync.log
file. The datasync.log file is stored in the datasync folder.
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DataSync

1. Inthe Settings tab, click the Sync Behavior sub-tab.

wt - CONNX Data Synchronization _ ]

File Options Tools Help

Settings |Tables | Transformations | Gmupsl Schedulel Global Tasks I

Default Target Database: I SQLServerWarshouse

Sync Behavior | Data Typesl Emer Handling I Metadata I

Full Reload Threshold] 20 percent
Max \Worker Threads: I 4
Sort buffer (ME): I 80

— Full Synchronization Behavior
¥ Drop and recreate target table as needed
{” Purge target table and preserve schema
Method used to purge data
£ Purge using DELETE FREM
£ Piirge using TRUNCATE TABLE

[ Create indexes before table population

[~ Store Transaction Log on Target

" Logical Update Verification Analysis

[ Recreate all indexes on target table

" Create target tables in separate schemas (SQL Server only)
[ Add DatelTime column cxSyncDate to target tables

[~ Disable | ogging

[Transacﬁon Batch Size: 100 ]

=10l x|

Current Data Dictionary: CAmIbBWCONNXDataSyne. cdd

2. Transaction Batch Size refers to how many records are inserted into the target database in a

single transaction. Some database systems have problems if too many records are involved in a
transaction, and Datasync offers the ability to set this field manually. 100 is the default.
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To set days to keep history

1. Inthe Settings tab, click the Sync Behavior sub-tab.

gt - CONNX DataSync Transformation Server " 10| x|

File Options Tools Help

Defzult Targst Datsbase: |MMCKEE2003 |

Sync Behavior | Data Types | Eror Handing | Metadata | SMTP Mail |

Full Reload Threshold| 20 percent [T Create indexes before table population
Max \Worker Threads: I 4 [" Store Transaction Log on Target
Sort buffer (MB): I—E‘ﬂ ™ Logical Update Verification Analysis

" Recreate all indexes on target table
[" Create target tables in separate schemas (SQL Server only)
[” Add Date/Time column cnxSyncDate to target tables

[ Disable Logging

Method used to purge data _ .
¥ Furge using DELETE FROM Transaction Batch Size: I 1000

{7 Purge using TRUNEATETABLE [Days to keep history 365 ]

—Full Synchronization Behavior
¥ Drop and recreate target table as needed

" Purge target table and preserve schema

Current Data Dictionary: c\conn32utils\connx.cdd

2. You may edit the Days to keep history, or use the default 365. This field means that
Synchronization records that are older than the above circled value will be purged from the
database. This helps keeps the database size smaller.
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Data Types sub-tab

To synchronize blobs

CONNX Data Synchronize offers users with data that is stored as blobs (binary large objects) the option
to synchronize that data to both a target server and a main server. Users may attempt this at their own
risk, as the unwieldy size of the data may slow down the synchronization process.

1. Onthe Settings tab, click the Data Types sub-tab.

wt - COMMNX Data Synchronization ;IQIEI

File Options Tools Help

Settings |Tab|es I Transformations I Gmupsl Schedule I Global Tasks I

Default Target Database: I SQLServerWarshouse j

.Sync Behavior Data Types | Emor Handling I Metadata |
Large Object Settings

" Convert LOBs to VARCHAR or VARBINARY

Target column size: I 1024

i+ Preserve LOBs (prevents increments| updates) ;

[T Treat CHAR types as CLOB on Target Table at 1024 or more
™ Treat CHAR as VARCHAR on Target Table at I 5 or more

Maximum Mumeric/Decimal Precision: I 32

Current Data Dictionary: CAmIbWCONMNXDataSyne.cdd

2. To synchronize source and target server blobs, click Preserve LOBS.

If you click Convert LOBs to VARCHAR or VARBINARY (default setting), CONNX will change

blobs to either VARCHAR or VARBINARY, depending on the data. Enter the target column size
(default is 1024).
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To treat CHAR data types as CLOB

Use the Treat CHAR as CLOB on Target Table at options if your target data base does not support very
large character fields (like SQL Server).

2.

1. Onthe Settings tab, click the Data Types sub-tab.

wt- COMMNX Data Synchronization

=10 |
File Options Tools Help

Settings |Tab|es I Transformations I Gmupsl Schedule I Global Tasks I

Default Target Database: I SQLServerWarshouse

.Sync Behavior Data Types | Emor Handling I Metadata |
Large Object Settings

" Convert LOBs to VARCHAR or VARBINARY

Target column size: I 1024

{* Preserve LOBs (prevents incremental updates)

¥ Treat CHAR types as CLOB on Target Table at I 1024 | or more
™ Treat CHAR as VARCHAR on Target Table at I 5 or more

Maximum Mumeric/Decimal Precision: I 32

Current Data Dictionary: CAmIbWCONMNXDataSyne.cdd

If your target data base does not support very large character fields, click Treat CHAR as CLOB
on Target Table at and enter the field size.

The default value is 1024 but there is no minimum or maximum value.
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To treat CHAR data types as VARCHAR

Use the Treat CHAR as VARCHAR on Target Table at options to save space in your database table.
1. Onthe Settings tab, click the Data Types sub-tab.

wt- COMNMNX Data Synchronization
File Options Tools Help

=181 ]

Settings ITabIes | Transformations | Groupsl Scheduls I Global Tasks I

Default Target Database: I SQLServerWarehouse j

" Sync Behavior Data Types | Ermor Handling I Metadata
Large Object Settings

" Convert LOBs to VARCHAR or VARBINARY

Target column size: I 1024

{* Preserve LOBs (prevents incremental updates)

[ Treat CHAR types as CLOE on Target Table at 1024 or more
W Treat CHAR as VABCHAR on Target Table at | I §  or more

Maximum Mumeric/Decimal Precision: I 38

Current Data Dictionary: C\mIBCONNXDataSync.cdd

2. If character fields are Long and not fully populated, click Treat CHAR as VARCHAR on Target

Table at and enter the field size.

Note: The field should contain at least 5 characters as there is minimal space savings for short
CHAR fields.

Example: If the source table has a CHAR(100) field that averages 10 characters in length, it will be

transformed into a VARCHAR(100) field on the target table after the synchronization. This could
save an average of 90 characters per row.
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To select the maximum number/decimal precision for target columns

Specify the maximum number/decimal precision for target columns when your source data base has a
higher default numeric precision than your target data base.

1. Onthe Settings tab, click the Data Types sub-tab.

wt- COMMNX Data Synchronization

- =101 %]
File Options Tools Help

Settings ITabIes | Transformations | Groupsl Scheduls I Global Tasks I

Default Target Database: I SQLServerWarehouse

" Sync Behavior Data Types | Ermor Handling I Metadata
Large Object Settings

" Convert LOBs to VARCHAR or VARBINARY

Target column size: I 1024

{* Preserve LOBs (prevents incremental updates)

A

[ Treat CHAR types as CLOE on Target Table at 1024  or more
[T Treat CHAR as VARCHAR on Target Table at | 5 ar more

[I"-I'Ia;imum Mumeric/Decimal Precision: I 38 ]

Current Data Dictionary: C\mIBWCONNXDataSync.cdd

2. Enter the maximum numeric or decimal precision value in Maximum Numeric/Decimal
Precision.

This option is useful when the source is a database like PostgreSQL, which has a high default

numeric precision (over 100), and the target is SQL Server which has a maximum numeric
precision of 38.
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Error Handling_; sub-tab

To compare COUNT(*) of source and target

When this option is select, CONNX performs a count(*) from the source table, and comparesitto a
count(*) from the target table. If the counts don't match, then the sync is considered a failure.

This option is most useful when used in conjunction with the Retry failed syncs option.

1. On the Settings tab, click the Error Handling sub-tab.

wi- CONMX Data Synchronization i ] |

File Options Tools Help

Settings ITabIes | Transformations | Groups | Scheduls I Global Tasks I

Default Target Database: I SQLServerWarehouse j

" Sync Beha\riorl Data Types Emor Handling | Metadata I
Error Handling
v Eompare COUNTT® of source and target after sync
I Retryfailedsyncs | 0 ftimes
[ Create non-unigue index if duplicate data detected

Current Data Dictionary: C\mIBCONNXDataSync.cdd

2. To compare source and target table counts, click Compare COUNT(*) of source and target
after sync.

Note: This option can only be selected if the sync is performed during a "batch window" and the
source database remains static during that time.
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To retry failed synchronizations

When this option is selected, CONNX Data Synchronization automatically switches to a full
synchronization and retries the synchronization if it fails.

1. On the Settings tab, click the Error Handling sub-tab.

wi- CONMX Data Synchronization i ] |

File Options Tools Help

Settings |Tab|es | Transformations | Gmupsl Schedule I Global Tasks I

Default Target Database: I SQLServerWarshouse ﬂ

" Sync Eehavinrl Data Types Emor Handling | Metadata I
Error Handling
¥ Compare COUNT(*) of source and target after sync
I Retryfailedsyncs | 5 times
[ Create non-unigue index if duplicate data detected

Current Data Dictionary: CAmIBWCONNXDataSyne. cdd

v

2. To retry failed synchronizations, click Retry failed syncs and enter the number of times to retry
the synchronization.
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To create a non-unique index if duplicate data is detected

Do not use this option unless absolutely necessary. If duplicate data is detected during the full sync, the
data source table should be corrected.

1. On the Settings tab, click the Error Handling sub-tab.

wt- CONMX Data Synchronization i ] |

File Options Tools Help

Settings |Tab|es I Transformations I Gmupsl Schedule I Global Tasks I

Default Target Database: I SQLServerWarshouse j

.Sync Ee-ha\riorl Data Types Emor Handling | Metadata |
Error Handling
[T Compare COUNT(*) of source and target after sync
I~ Retryfailedsyncs | 5 times
v Ereate non-unigque indes if duplicate data detected |

Current Data Dictionary: CAmIbWCONMNXDataSyne.cdd

2. Click Create non-unique index if duplicate data detected. CONNX creates a non-unique
primary key instead of a unique primary key during a full update if duplicate data is detected.
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Metadata sub-tab

To target metadata case

CONNKX by default uses quoted identifiers when creating target tables. If column or table names are

mixed-case, then double quotes must be used to refer to them in SQL statements.

However, it may make more sense for the target metadata to be in all uppercase, or all lowercase.
= If Oracle metadata is in all uppercase, then it is treated as a case-insensitive identifier and double

guotes are not needed.

= If PostgreSQL metadata is in all lowercase, then it is treated as case insensitive.

CONNX Data Synchronization allows you to choose the case for the target metadata.

1. Inthe Settings tab, click the Metadata sub-tab.

st CONMX Data Synchronization .

File Options Tools Help

Settings |Tab|es | Transformations | Groups I Schedule I Global Tasks I

=gl x|

Default Target Database: ISQLSer\-’erWarehnuse

Target Metadata Case

{* Keep metadata case the same
" Force target metadata to uppercase
" Force target metadata to lowercase

Current Data Dictionary: CmibWCONNXDataSyne.cdd

%

2. Select Keep metadata case the same to ensure that the metadata remains either all uppercase

or all lowercase.

3. Select Force target metadata to uppercase to ensure that all metadata remains uppercase.
4, Select Force target metadata to lowercase to ensure that all metadata remains lowercase.
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SMTP Mail sub-tab

SMTP Mail from Scheduled Syncs

CONNX Datasync has the ability to have email notification sent to a group or to individual(s), after a
scheduled sync has been performed. This enables administrators to have instant access to information
relating to sync's. In addition, it can also send email if problems result from a synchronization. To use this
ability, the user should navigate to the SMTP Mail sub-tab. It appears as:

=* CONNX DataSync Transformation Server = 10| x|
Bie Options Tools Help

Settings | Tables | Transformations | Groups | Schedue | Giobal Tasks |

Default Target Database: |mmckee2008 =]

' Sync Behavior | Data Types | Emor Handing | Metadata SMTP Mad |
— SMTP Email Settings for Scheduled Syncs
SMTP Email Server:  [localhost

Erom: |rrmckae@tm.m

Tox {mmckee @conrx.com
™ Email Header Information Only
Email Freguency 1
¥ Email on Start of Synchronization
¥ Email on Success
™ Email on Emor

Current Data Dictionary:  ¢\connx32wtils\connx.cdd

The user should fill in the following:

e SMTPEmail Server
On Windows machines, this can be invoked by starting the SMTP Mail Service.

e From
This reflects the sender's email address. For this example, the sender and receiver are the
same.
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e TO
Thisindicates the recipient of the email.
e Frequency

Emails can be sent on start, success, and error conditions.

An Email Test button is provided to verify that the SMTP settings are correct. After pressing this button,
an immediate response will be provided indicating that the settings are correct or incorrect.

After a scheduled sync has been performed, Email messages should be sent to the designated location,
and the content of the email should indicate detailed status relating to the synchronization that was
performed.

D d ) o e | E Diakasym Sceanstul Syre fior Tabile - ORCLMINE. oo Ordes am - Wiiaen (Pain Ted _ oo
4.
| Messsge w
“3 1 o ™ _'._" T ¥ Fina
| 1] | x I 4 1° R ke Lt - ?’ W
I e . £ < =l h Refated -
Reoply  Reply Forward Delele Mowe 1o Creabe  Cribir Block CMirgorcs Follow Mark 54
e A& Folder= Rulf Aiors =  Sender = Up~ Uanesd = Sebect
Respand Adiond it Bl a IpRinrE i Fimg
From: e Mckee Senk  Tha 0372572010 11:00 AM
Ta ikr M
Lo
Siabgest: Dwiasyne Succerdul Syne fog Table - DROUMIKE dbe.Onders_ciam
-

Table = ORCLMIKE.dbo.Orders cisam
Sync Start = 372552018 11:88:84 AM
Sync End = 3/25/2018 11:90:87 &M
Cardinality = 258
InsertedRowiount = @
UpdatedRowCount = 1
DeletedRowCount = 8
SyncType = Incremental
Statusiode = Success
Description =

The subject will always start with DataSync. You could set up certain mail rules to have these messages
placed to an appropriate folder.
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Tables Tab

Synchronizing Tables to Target Destination

1. Select the Tables tab in the CONNX Data Synchronization tool window.

e CONNX Data Synchronization |'_||E|B|
File ©Options Help
Settings ] Gruups] Schedule] GlubaITaSks]
[ Table List:
Sync Mow
Itern M ame 1 Catalog 1 Owner | Start ] End
CUSTOMERS_DEMS CON... dbo 1041472005 222223 P 10414/ Befrezh
EQUIPMNT_DBMS COM... dbo
ORDERS_DBMS COM...  dbo
PROCUCT_GROUPS_DEMS CON... dbo
PROCUCTS_DEMS COM... dbo
CUSTOMERS_RDE conns...  dbo
customers_rms conne...  dbo
EQUIPMNT_RDE conns..  dbo
ORDERS_RDE conns...  dbo
PROCUCT_GROUPS_ROE conng..  dbo
FRODUCTS_RDE conns..  dbo
£ | >
]

2. Select a table, and then click the Sync Now button to start the synchronization process.
3. The Synchronize dialog box appears.

—Synchronization Type ———
K |
% Automatic
Cancel
" Incremental Update 4'
" Full Reload

" Incremental Only
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4. Select the synchronization type, Automatic, Incremental Update, Full Reload, or Incremental
Only, depending on what is required. The recommended synchronization for the select database
is displayed. Note that an Incremental Update is only available if a full reload has already been
performed. Automatic will perform an Incremental Update unless the amount of changed records
has exceeded the threshold, or a unique key is not available for the table. If Incremental Only has
been selected, it will always incrementally update the table (the threshold will be ignored).

5. Click the OK button to start the synchronization process.
6. The Processing Estimates screen appears.

Processing Estimates. ..

Tatals: 1 Tables, <Unknown Rows Time

T ables Processed | Rows Processzed | Start Tirne | E st Comnpletion Tirme | Current Elapsed Tirme |
040 /0 1041442005 225221 PM 1041442005 258:21 PM - 0.00 Hours
Thread | Current Table | Tables Done | Rows Dane | Current Action |
Thread 1 CONNE_DBMS_examples.dbo, 2RDERS_DBMS 1] 0 Pulling {Full}
Thread 2 i 0 Initializing...
Thread 3 a0 0 Initializing...
Thread 4 1] 0 Initializing...

Caticel
A

e The top left pane in the Synchronizing screen displays the number of tables and rows
that have been processed so far. The totals from a previous run (if any) appears as a text
string below the pane.

e The upper right pane displays the start time, estimated completion time, and time spent
so far in synchronization. The estimated completion time and elapsed time change as
synchronization progresses. The estimates improve over time as more and more
synchronizations of the selected type are performed. The time estimate for the initial
synchronization of any given type is a rough approximation.

e The bottom pane displays the variety of thread tasks. The first column contains the
number of threads being run, the second column contains the name of the table. The
third column contains the number of tables completed. The fourth column contains the
number of rows. The final column explains the active function of the currently running
thread. When complete, the CONNX Data Synchronization window appears.

7. Once the synchronization is complete, the Tables tab reappears. Click the Refresh button to see
the most recent changes.
8. Scroll to the right to view the results of the synchronization process. Several columns appear with

data describing the results of the process.
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g2 CONMMX Data Synchronization E”E|B]
File Options Help
Settings  Tables l Erl:uupsl Schedule] Global Tasks]
Table List; ; :
J Rows | Inzerted ] Lpdated | Deleted ] SpncType | StatusCr | L E

05 22354 P B4 1] 0 0 Full Success Refresh

005 2620 PM 13 1] 0 0 Full Success

005 25230 PM 250 1] ] n Full Success

< | >

v |

Column Name Description

Start The date and time the last synchronization process was
performed.

End The date and time the last synchronization process ended.

Count The number of rows in the target database at the end of the last

synchronization process.

Inserted The number of rows inserted in the target database before the
last synchronization process was run.

Updated The number of rows updated before the last synchronization
process was run.

Deleted The number of rows deleted before the last synchronization
process was run.
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7.

SyncType The type of synchronization process run, either automatic
update, incremental, or full reload.
StatusCode States whether the synchronization succeeded or failed.

StatusDescription

Comments included for last synchronization run.

Click the Refresh button if a scheduled synchronization has occurred and you want to view the

changes.

52




Transformations Tab

Before you start

DataSync

Transformations are at the "heart" of an ETL (Extract, Transform, Load) Project. Datasync now offers the

ability to transform the source feeds, and produce a target table on a selected target database. Before a

transformation is created, it is often a good idea to take advantage of CONNX Tools to help design the
potential transformation. During the DataSync design process, the following CONNX Tools can offer

valuable support:

e CONNX DataDictionary Tool.
e CONNX Infonaut Tool.

Both of these tools are available by selecting Tools

wt - CONMNX Data Synchronization

File Options
v | Launch CONNX Data Dictionary
Settings I Tz Launch InfoMaut dule | Global Tasks I
— Transformation List:
Transformation Name I Target Table I Start I E
CustomersRms SQLServerWWarehouse dbo customers... | 11/09/°2005 4:.11:04 PM 1
Hallof Fame MMCKEEZ002 dbo halloffame? 110672009 111708 ... | 1
TestTransform MMCKEEZ008 dbo testG102 11/06/2009 3:38:03 PM | 1

i

=101 x|

4

The CONNX Data Dictionary Manager will display all of the tables/databases/views that CONNX has put
under a virtual federated database. These tables and indexes can offer insight into selecting a unique

index for a transformation that might include multiple tables.
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= CONMXDataSync - CONNX Data Dictionary Manager 2t |I:I|5|

File Edit Security Tools View Help

D& &[=@ 3|2

. kM CK.EE 20028 _dbo Transfurm?j Rename. . |
E3 wiewl [Linked)
view? [Linked) Delete
wig3
wiead
2 @ lahmansync [OLEDE_Deskiop)
Allstar
AllztarFull
Appearances
Awardztd anagers
AwmardzFlayers
AwardzSharetd anagers
AwardzShareFlapers
E atting
B attingPost
Fielding
FieldingOF
FieldingPost
HallOfF ame
HaflDz
Managerl D'z
M anagers
i anagersHalf
M aster
Fitching
FitchingP ost
Player Dz

2l Salarias =
1| | 3
< | 1

Ready I_ I_ I_ 4

Impu:urt

CONNX Data Dictionary

CONNX Data Dictionary enables database, tables, and indexes to be displayed, enabling proper
selection of a unique index for multiple table transformations.

Infonaut can be used to preview the transformation to see what the data could look like. Since all
transformations are SQL Statements, Infonaut offers the ability to display the results. You simply can
cut/paste your query into the Infonaut grid window, and execute the query.
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2 InfoNaut Professional - C:\mib\CONNXDataSync.cdd } ][] 3]
File View Connection Tools CONNX Help -

¥ Execute “‘}E Show Tables Build Query *i Report (ff Refresh CDD ODBC Trace ;i% Get Query Schema - 3
- m Execution Plan Eﬂé Uniform SQL E:é’l Relational DB SQL

: Transaction: *E Begin i Commit % Rollback

Recent Connections: |DD=C:\mIb\CDNNXDataSync.cdd:Prompt=2:Persist Security Info=True;APPLICATION=ALL; j
Recent Queries: |SELECT CONNX_DBMS_examples.dbo.ORDERS_DBMS.*, SQLServerWarehouse.dbo.customers_rms.customerid,  SQLServerWarehouse.dbo. custorners_rms.custormername FROM SQLj
SELECT CONMX_DBMS_examples.dbo.ORDERS_DBMS.*, ;I

SQLServerWarehouse.dbo.customers_rms.customerid,
SQLServerWarehouse.dbo.customers_rms.customername
FROM SQLServerWarehouse.dbo.customers_rms INMER JOIN
CONMX_DBMS_examples.dbo.ORDERS_DBMS ON
CONMX_DBMS_examples.dbo.ORDERS_DBMS.CUSTOMERID =
SQLServerWarehouse.dbo. customers_rms. customerid

El

e
CNX_ORDERS | CNX_CUSTOMERS | CNX_PRODUCTS 4| ORDERID 8| CUSTOMERID | PRODUCTID | ORDERDATE | FRODUCTQUANTITY

1 12/12/1987 12:00. Always OpenC
5 1:80:6 1:281 ALWAD 63 08/30/1997 12:00.. : 20 ALWAD Always Open C
%  =null= <null= <null= <null> <null=> <null> <null> <null=
L o
1| 4| Record: 1]of 3 v | m| Records/Sec : 0 Time : 10278081

Infonaut Query Results

At this time, you should select the Transformations Tab, and you will be directed to a display that shows
all the existing transformations that have been saved. The following section in adding a transform
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g - CONNX Data Synchronization )

Eile

Options Tools Help
' Settings | Tables | | Groups | Schedule | Giobal Tasks |
— Transformation List:
Transformation Name | Target Table | start | E
CustomersRms SQLServerWarehouse dbo.customers... | 11/09/2005 4:11:04 PM | 1
Hallof Fame MMCKEEZ008 dbo halloffame2 11/06/2009 111708 ... |1
Test Transfarm MMCKEEZ2008 dbo test&102 11/06/2009 3:38:03 PM | 1

=101 x|

|E

%
&

g

F
g

|
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Adding a Transform

Adding a Transform will add a new Transform to the list of existing Transforms that can be synchronized.
The list shown below is a list of existing transforms that has been created. When you are in the
Transformations Tab, you will be guided to the next screen by clicking next which will enable the following
tasks to be completed:

e Select aTransform Name

e Choose a Transformation Type
e Choose aDestination Target

e Column Mapping

e Index Mapping

e comoxpata syvchwonzzation -loix]
File Options Tools Help
.Seﬂ'lngs I Tables Transformations | Groups I Schedule | Global Tasks I
r—Transformation List: :‘; dd g:
Transformation Name | Target Table | Start | End | Fows | Insi —
CustomersBms SQLServerWareshouse dbo .customers... | 11/09/2009 411:04 PM | 11/09/2009 4:11:12PM 64 1] Delete
HallofFame: MMCKEE2008 dbo halloffame2 0 —
Test [ranstom MMCKEEZ00H dbo test6 102 ; L PM ] 11/06/2 L e .
Properties
Sync Now |
ERefresh |
< 2
v
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Designing a Transform
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Source sub-tab

Creating a Transform

DataSync offers the ability to do transformations by selecting the transformation tab on the DataSync
window. When Transformations is selected, all of the Transformations that have been currently been
saved are listed, along with information relating to the last synchronization. The Transformation Name
lists the name of the Transform. By default the Transformation Name will be Transformxxx where xxx = a
number starting with 1. The Target Table will be a three part name consisting of:

e Database
o User
e Tablename

=
Ele Options Tools Help
| Settings | Tables 5 il Groups | Schedule | Global Tasks |

r— Transformation List: Add |
Transformation Name | Target Table | Start | End | Rows | Ing —
Transform1 MMCKEE2008.dbo halloffame2 11/06/2009 11:17.08 ... | 11/06/2008 111710 ... | 3477 1] Delot
Transform2 MMCKEE2008.dbo halloffame3 11/06/2009 10:43:13 ... | 11/D6/2009 10:43:16 ... | 3477 347 —
Transform3 MMCKEE2008.dbo hof4 11/06/2009 12:38:29 ... | 11/D06/200912:38:39 ... | O ]
Transform4 MMCKEE2008.dbo viewJoutput 11/06/2009 1:23:50 PM | 11/06/2009 1:24:33PM | 0 ] Properties
Transformb MMCKEE2008.dbo viewdms 11/06/2009 3:34:54 PM | 11/06/2005 3:34:56 FM | 9 1]
Transformb MMCKEE2008.dbo CUSTOMERS_D... | 11/06/2009 3:36:07 PM | 11/D6/2009 3:36:17PM | 0 ] Sync: Now |
Transform7 MMCKEE2008.dbo test6102 11/06/2009 3:38:03 PM | 11/D6/2009 3:38:12FPM | O ]
Transform8 SQLServerWarehouse dbo customers... | 11/09/2009 4.11:04 PM | 11/09/2009 £:11:12PM 64 o Dok
4 | |

Adding a Transform is accomplished by selecting the Add button. A new window will be created that
invokes the Transformation Wizard.
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=i: TransformProperties

(=]
Action  Tools Help
Source I Target I Column Map | Index I

Start building a transform by selecting a source for the transformation. Define the source by either selecting a single source

table or by using a SQL statement to define the source columns.
Transform Name: IZDD%r\:IBrs

Simple, single-table transforms ¥ |Jse a single existing table for the source of the transform

Use for:

- Column expressions Select Source Table:

- Column filtering

- Get a subset of columns I‘ ﬂ
- Use an existing CONMNX View

Complex or multi-table transforms ¢ Use a Query to define the source of the transform

Define a query statement to
peform more pl i

Enter Select Statement to define source, or use the Query builder to create Source Select Statement.

Query Builder |

such as:

- Views

- Aggregating
- Merging

- Lookup

- Filtering rows
- Sorting

“Note, the column names
pecified in the Select

will 2ll be mapped to the target

table later

=l

o

Cancel | Mext |

The first part of the multiple tab wizard is the Source Tab. The Source Tab is responsible for the following:

to 32 characters).

Transform using QueryBuilder, or Free-Form SQL)

Selecting Transform Name

Transform Name (User is required to enter a descriptive name for the Transform of up

Transform Type option (User can select from Single Table Transform, Complex

The Transform Name represents the name that will be applied to the Transform. The ETL Designer

should describe something the relates to the transform.

Selecting the type of Transform

Depending on the type of transform desired, there are three options (Simple Source Table, Free-From
SQL, Complex Transform using QueryBuilder) to choose from. The table below helps identify which type

is appropriate based on the transformation desired.

Simple
Source Table
Transform

Transform Type

Free From SQL

Complex
Transform via
QueryBuilder
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Selecting Subset of Table or Tables X X X

Translating coded values (e.g. Changing the Source
column from a 1 to Male)

Calculated Values (e.g. OrderAmt * 1000) X
Filtering

Sorting

Joining Multiple Tables (e.g. Lookups)
Aggregation

Unions

XXX [X[X]|X
XXX [X[X]|X

When the Transformation Type has been selected, the user should press the NEXT Button to continue
creating the Transformation. The NEXT Button will advance the user to one of the three choices:

e Free Form SOL Transform
e Designing aSingle Table Transform
e« Designing acomplex Transform using QueryBuilder
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Designing a Single Table Transform

To choose a Single Table transform, the radio button must be selected that says, "Use single table for
existing transform". A drop down list box will be displayed under the Select Source Table caption. This
list will contain all of the potential tables that included in the CONNX Data Dictionary File. The user must

select a single table which will serve as the input for the target destination file.

One valid reason to choose this transform is for transforms that might only include certain fields of an
existing table. It can also be used to map derived columns (e.g. orderamt * 100). When choosing this
transform, SQL is not required unless a derived field is created, and requires SQL to create a

transformation from source column(s).

&t TransformProperties -

Action  Tools  Help

Source | Tsr;e:l Column Map

Start building a transform by selecting a source for the transformation. Define the source by either selecting a single source

Index I

table or by using a SCL statement to define the source columns.

Transform Name: |2DDKJr\:Iar5

Simple, single-table transforms
Use for:

- Column expressions

- Column filtering

- Get a subset of columns

- Use an existing CONNX View

Complex or multi-table transforms

Define a query statement to
peform more | P

¥ |lse a single existing table for the source of the transform
Select Source Table:

=0l

CISAM mi

" Use a Query to define the source of the transform

Enter Select Statement to define source, or use the Query builder to create Source Select Statement.

B

Query Builder |

such as:

-Views

- Aggregating
- Merging

- Lookup

- Filtering rows
- Sorting

“Note, the column names
ified in the Select

will all be mapped to the target
table later.

=l

By pressing the next button, the next step in the wizard is Assigning a Destination.
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DataSync

Certain Transformation are easier to be created when a graphical tool can enable the necessary
tables/views/columns to be seen. Datasync has a graphical query tool that enables transformations to be

easily created.

To navigate to the Query Builder, the user must select the Query Builder Button.

=i: TransformProperties e |

Action  Took  Help

Source | TEr;sEI Column Map | Ir:a(I

Start building a transform by selecting a source for the transformation. Define the source by either selecting a single source

table or by using a SQL statement to define the source columns.

Transform Name: [ CustomerOrdersFor 1557 ]

Simple, single-table transforms ¥ |Jse a single existing table for the source of the transform
Use for:
- Column expressions Select Source Table:

=0l

- Column filtering
- Get a subset of columns I
- Use an existing CONNX View

Complex or multi-table transforms ¢ Use a Query to define the source of the transform

Define a guery statement to
peform more i

Enter Select Statement to define source, or use the Query builder to create Source Select Statement.

[~

Query Builder |

such as:

-Views

- Apgregating
- Merging

- Lookup

- Filtering rows
- Sorfing

“Note, the column names

ified in the Select
will 2ll be mapped to the target
table later.

=

The QueryBuilder screen appears as follows:
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=1l xf
- Main Man | - CISAM
FIELDS mike Customers_cisam
- FROM @ - mike Equipmnt_cisam
mike Orders_cisam
mike Product_Groups_cisam
- mike Products_cisam
£} CONNX_DBMS_examples
- dbo CUSTOMERS_DBMS
dbo. EQUIPMNT_DBMS
- dbo ORDERS_DBMS
dbo.PRODUCT_GROUPS_D
Tahbles can be dragged on the D__m::"rjhmigjws
! > _rdb_exa
design form dbo CUSTOMERS_RDE
- dbo.EQUIPMNT_RDE
dbo.ORDERS_RDB
- dbo.PRODUCT_GROUPS_R
dbo.PRODUCTS_RDB
EFCONNXDE
-~ Admin. MMCKEE2008_dbo_Ti
dbo.view3
- dbo.viewd
£} DetaFlex
- dbo Customers_dataflex
dbo. Equipmnt_dataflex
dbo.Orders_dataflex
- dbo.Product_Groups_datafiex
dbo.Products_dataflex
=+ DISAM
mike Customers_disam
- mike Equipmnt_disam
mike Orders_disam
mike Product_Groups_disam
- mike Products_disam
£ lahman56
- dbo.Allstar

cha AlstarFull | f
»

SELECT *

-+ FreeFom area for SOL.

In this example, the two tables (CUSTOMERS_RMS and ORDERS_RMS) will be used to generate a
transform that produces a combined table that produces output only if the order occurred in 1997.
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& FIELDS
- RMS dbo.orders_n
|- RMS dbo orders_n
+- RMS dbo.orders_n
- RMS dbo.orders_n
{ - RMS.dbo.orders_n
- RMS dbo.custome:
*.- RMS.dbo.custome:

= FROM
i - RMS dbo.custome:
- RMS dbo.orders_n

4 | |

DataSync

=10l x|

Only interested in the
Customername, and
CustomerPhone

—_

e

Select all the fields (including the
possible unique key of OrderlD),
CustomerlD, ProductiD)y

| customers_rms (RESE :
— orders_rme (AHS I
L customedd sting l'; orderid 32
[, sommensne sy W customend siig
[ customeraddress string it
O custom s ¥ productid int32
[T customerstate sting = °Ele E =
C cust i I productquaniy int32
= c“'g"me"‘"’ ;n”“gg Join arrow is

custamercountry st
I 7 'y W producted by clicking

left mouse button.

Fields will be displayed here. Mew ones can be added by adding text into the Expression below

Aggregate

Alas | Sort Type Sort Order Criteria Or. Or.

Output | Expression
RMS dbo orders_ms.ordend

RMS dbo.orders_ms customerid

RMS dbo orders_ms productid

RMS dbo orders_ms orderdate

RMS dbo orders_ms productquartity

RMS dbo customers_ms customemame

RMS dbo.customers_ms.custamerphane

i R R R e

—I—I—I‘I‘I‘I—I—Ig

- dbo customers_ms =
dbo.Fielding
- dbo FiekdingOF
dbo. FieldingPost
dbo.HallOfFame
- dbo haloffame?
dbo halloffame3
.. dbo hef4
dbo HoflDs
--.dbo.ManageriDe
dbo.Managers
dbo ManagersHaf
- dbo Master
dbo Orders_cisam
..dbo Paching
dbo_PichingPost
-.dbo PlayeriDs
dbo Salaries
dbo.Schools
+-.dbo SchoolsPlayers
dbo SeriesPost
--.dbo TableSynchronizations
dbo Teams
- dbo TeamsFranchises
dbo TeamsHalf
dbotestE102
- dbo testms2
dbo Transform1_ACD
.. dbo. Transfomn4_ACD
dbo Transform5_ACD
.. dbo. TransfomB_ACD
dbo Transform§_ACD
dbo.viewdoutout

- VSAM

- dbo viewdms

- dbo CUSTOMERS_VSAM

dha FQIIIPMN'E vsam f
3

SELECT RMS.dbo onders_ms orderid, RMS dbo onders_ms customerid,
AMS abo.orders_ms productid, RMS dbo-arders_ms erderdate,
RS aboorders_ms productquantiy. RS, dbe custamers_ms customemame,
RMS cbo customers_ms customerphone
FROM RMS dbo customers_ms INNER JOIN
RMS dbo orders_rms ON RMS dbo customers_rms customerid =
AMS dboorders_ms customend

o | o |

The SQL Generated does not include the condition where the year must be 1997. The SQL to generate

this is YEAR(CISAM.mike.Orders_cisam.ORDERDATE)

'1997' . This can be added in the grid below.
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=1olx|
- CISAM ]
£ FIELDS mike Customers_cisam
- RMS dbo.orders_n Jarders. rms (RHGHENE] @ - mike. Equipmnt_cizam
RMS dbo.orders_n 0o o mike Orders_cisam
- RMS dbo.orders_n B odedd int32 mike. Product_Groups_cisam
- RMS dbo.orders_n B it g - mike Products_cisam
- RMS dbo.orders_n ¥ productd irt22 £ CONNX_DBMS_examples
- RMS dbo.custome: W orderdate dat= - dbo CUSTOMERS_DBMS
. RMS dbo.custome customerstate sting ¥ productquantiy ini32 dbo EQUIPMNT_DEMS
& FROM customerzip stiing - dbo ORDERS_DEMS

customercourtry sting
customerphone siring

i~ RMS dbo.custome:
- RMS.dbo.orders_n

dbo PRODUCT_GROUPS_D
dbo. PRODUCTS_DBMS
E1- conro_rcb_examples
dbo CUSTOMERS_RDB =~ =
- dbo. EQUIPMNT_RDE
dbo ORDERS_RDB
- dbo. PRODUCT_GROUPS_R
dbo PRODUCTS_RDB

E}CONNXDE
- Admin MMCKEE2008_dbo_Ti
Expression Bggregate Bias | Sort Type Sort Order Ciiteria or. ( dbo view3
RIS dbo.orders_ms ordend - dbo viewd
£} DetaFlex

RMS dbo orders_ms customend
RMS.dbo orders_me productid
RMS.dbo orders_ms orderdate
RMS dbo orders_ms produciquanty

- dbo Customers_dataflex
dbo Equipmnt_dataflex
dbo Orders_dataflex
- dbo Produdt_Groups_dataflex
dbo Products_dataflex
- DISAM
mike Customers_disam
- mike. Equipmnt_disam
mike Orders_disam
mike. Product_Groups_disam
- mike Products_disam
£ lahmans6
- dbo Alktar
dbo Alstarful
- dbo Appearances
dbo AwardsManagers
dbo AwardsPlayers
- dbo AwardsShareManagers
dbo AwardsShareFlayers
- dbo Batting

dbo.BattingFost
K| | i (L il | | 3

RMS dbo customers_ms.customemanme

RMS dbo customers_ms customerphone

ﬂjﬂﬂﬂﬂﬂﬂﬂg
_|_|_|‘I‘I_|_|_|_|§

[SELECT RMS.dbo orders_me.ardend, RMS.dbo.orders_me.customend,
RMS dbo orders_ms productid. RMS dbo.orders_ms orderdate.
RMS dbo orders_ms productquantty, RMS.dbo customers_ms.customemanme,
RMS dbo custormers_ms customerphone
FROM RMS.dbo.customers_ms INNER JOIN
RMS dbo orders_ms ON RMS dbo.customers_me.customend =
RMS dbo orders_ms customend
WHERE "YEARICISAM mike.Orders_cisam ORDERDATE)" = ‘1857

By clicking the next button, the user will be directed to Target Sub-Tab.
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DataSync

If the user has a specific SQL Transform that they wish to create, it can be done easily with the Free-
Form SQL Option. To do this option, the designer must select the Transform name, then either type or
cut/paste from Infonaut the query that they wish to become a transform. If there is a syntax error, it will be
caught when they select Next

Action  Took  Help

Source | TEr;eEI Column Map | Irce;(l

table or by using a SQL statement to define the source columns.

Transform Name: [I‘.'\u'ashington(:ustomers

Simple, single-table transforms

Use for:

- Column expressions

- Column filtering

- Get a subset of columns

o Transtormeroperties -Ioix
Start building a transform by selecting a source for the transformation. Define the source by either selecting a single source
" IUse a single existing table for the source of the transform
Select Source Table:

- Use an existing CONMNX View

Complex or multi-table transforms % Use a Query to define the source of the transform

Diefine a query statement to
peform more i

Enter Select Statement to define source, or use the Query builder to create Source Select Statement.

Query Builder |

such as:

- Views

- Filtering rows
- Sorting

“Note, the column names
ified in the Select

will all be mapped to the target
table later

[ SELECT * FROM CISAM mike Customers_cisam where CUSTOMERSTATE="WA] I

Bl
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Target sub-tab

Selecting a Target Destination

Selecting a Target Destination involves selecting a target file for an appropriate database. The designer
has a few choices to make in this section.

Where will the output go?

Will it go to a new table?

Will it go to an existing table?

If it goesto an existing table, can the existing table be altered in case the transform has
been changed?

hpOODNPRE

All of these issues are addressed by the Target Window below. In many cases the default can be chosen,
and the NEXT button can be selected, but the designer has the ability to select a different target
database, owner, and table name, in addition to deciding to route the output to a new/existing table.

&8 CONNX Datasync Transformation Server - Transform Properties ;IQ' il
Action  Tools Help

Source | Column Map | Indexl

—Select the target of the transform

Select the destination table for the transform data. Selecting a new target table will allow you to design the structure of the destination table

in the next screen, which will later be created during the first sync. Selecting an existing target table will allow data to be moved into a
table that already exists on the destination database.

" Specify a new table for the target of the transform to be created on the first sync

Select Database Select Owner Specify the New Table Name
¥ Select an existing table to use for the Target in the transform
|SQL2005_32BIT_001 dbo CustomerOrders =l

[~ Drop and Re-Create the existing target table.”
* This allows the structure of a table that already exists in the destination database to be changed in the next screen

" Create a change data capture synchronization which tracks changes but does not move data. Mo target table is required.

—Diata Change Detection Method —Change Default Full Synchronization Behavior
% Standard CDC Method ¥ Use values from DataSync main screen
" Timestsmp Figld Method {¥ | Force drop and recreste of the target table
Timestamp Field:l j §* | Foree purging of the existing table

. Method used to purge data
Drift Seconds: I 5

{% | Purge using DELETE FROM
") Purge using TRUNCATE TAELE

< Prev Mext > Cancel

When the selection has been made, the third step in creating Transformation, Column Mapping will be
performed.
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Synchronization using Timestamp

o Tamstompropermes lgix]

Action Teols Hep
Source  Target | Column Map | Index |
Select the target of the transform
Select the destination table for the transform data. Selecting a new target table will allow you to design the structure of the

destination tabla in the next screen, which will later be created dunng the first sync.  Selecting an existing target table will
allow data to be moved inlo a table that already exisis on the destinabion database.

" Specify a new table for the target of the transform to be created on the first sync

Select Database Select Orwmer Specify the New Table Name
| | =
% Salect an existing table o use for the Target in the ransiorm
[SQL2005_64BIT dbo master2 -]

I Drop and Re-Create the existing target table ™
* This allows the structure of a table that already exists in the destination database to be changed in the next scresn

Data Change Detection Method

" Standard COC Method
= Timestamp Field Mathod

Timestamp Field: |debut |

Drift Seconds: )

< Prev et > Cancel

At the bottom of the transform Properties form is a section called "Data Change Detection Method".
Normally, the radio button for the option "Standard CDC Method" should be selected; however, under
special circumstances, "Timestamp Field Method" can be chosen. This method requires two special
conditions to operate correctly. First, there must be a column that contains timestamp information within
the table that is updated with the current timestamp every time the record is updated. Second, there must
not be any deletes performed against the data (unless you do not care if the deletes get propagated to
the target). The "Timestamp Field Method" only operates against inserts and updates of the data, and
deletes are never performed. You can think of this method as an archival of any inserts or updates to the
data. When these two special conditions are present, the "Timestamp Field Method" is the preferred
method of synchronization.

Put another way, the source table must contain a timestamp field that will show the date and time that
each record is updated. Also, any records deleted from the source table will not be deleted from the
target table.

When the "Timestamp Field Method" radio button is chosen, a drop-down list will show all available
timestamp fields. Choose from this list the field updated with a new timestamp every time the record is
modified.

The edit field called "Drift Seconds" is used to handle time drift for the source data database machine.
For example, if the source database machine is synchronized on a daily basis using an NTP service, the
apparent time of the machine may suddenly change by a small amount. To avoid the possibility of
missing a crucial data update, a "drift seconds" field is supplied that allows for time corrections to the
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machine's internal clock. Due to the existence of leap seconds, this field should always be set to at least
one second, even if the clock on the source database machine is perfectly accurate.

So let's examine how we might use "Timestamp Field Method" on a table that contains a field we can use
for this purpose. We will create a transform called GeneralLedgerTransactions against a MySQL table
called gltrans:

[+ Transform properies -lolx]

Action Tooks Help
Sau'cn]'rm] Column Map | Index |

Start building a transform by selecling 8 source for the transformation. Define the source by either selecting a single source
table or by using a SQL statement to define the source columns.

Transform Name: ]Ge"-eraiLedgaTmnsacbms

Simple. single-table transforms. & Use 3 single existing table for the source of the transform
Use for:

- Column expressions Select Source Table:

- Column filtering
! oot i skt ol ok [fwebemdemo dbo girans| =]

= Uise an existing CONKX View

Complex or multi-table transforms " Use a Query to define the source of the transform Guery Builder I

mmm_ Enter Select Statement to define source. or use the Query builder to create Source Select Statement.

such as: ;'
-Views
- Aggregating
o g

up
- Filtering rows
- Softing.
“Note, the column names
specified in the Select statement
will all be mapped to the target

table later. ﬂ _,Id

Preview Net> | concel |

Because this table has a field that contains date/time information called transdate, we will use this field to
perform our synchronization.
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" Transform Properties = =101x]
Acton  Jooks  Help
Source E Tﬁ'ﬂﬂtil Column Map | Inchext I

—Select the target of the transform

Select the destination table for the transform data.  Selecting a new larget table will allow you to design the structure of the
destination table in the next screen. which will later be created during the first sync. Selecting an existing target table will
allow data to be moved into a table that already exists on the destination database.

(% Specify a new table for the target of the transform to be created on the first sync

Select Dalabase Select Owner Specify the New Table Name
[saL2005_s4BiT 7| |dbo =] |otransts

" Select an existing table 1o use for the Target in the transform
IS‘QLE&"E_B—"ELT dbo ghransts _:i

I | Drop end Re-Create the existing target table”

* This allows the structure of a table that already exists in the desfination database to be changed in the next screen

—Data Change Detection Method
" Standard CDC Method

% Timestamp Field Method

Timestamg Field: [irandate =l

Drift Secands: I 5

< Prev Mt > Cancel

First we perform a full synchronization to get a perfect copy of the source data defined on the target table.
Next we will change a record in the source table, updating the transaction date along with the period.
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7 InfoNaut Professional - C:\tmp\datasync\timestamp_test.cdd 2 =10 x|
File View Connection Tools CONNX Help -

i ¥ Brecte g ShowTables f Build Query ™ Report () RefreshCOD [3] ODBCTrace 7] Get Query Schema Max Rows
fi] ExecutionPlan & UniformSQL 3% Relational DB SQL

Transaction: *E Begin i Commit “& Rollback

Recent Connections: IDD=C:\tledams‘,'nqtin‘ESGrnp_test,cdd;Pmmpt=E;Persht Security Info=True; APPLICATION=ALL: 3

Recent Queries: Iupdate weberpdemo.dbo.ghtrans set peripdno=25, trandate = now() where counterindex=122

=
update weberpdemo.dbo.gitrans set perodno=25, trandate = now() where counterindex=122 :_!

Records Affected 4 Message +
1k
1] ¢ Record: | 1]of | 10w Records/Sec -6 Time : 0.1670167
Having modified a record in the source table, we perform an automatic synchronization and get this
result:
-10) x|

Ele Options Tooks Help

Seftings | Tables Transformations | Groups | Schedue | Giobal Tasks |

EL List:

:
&

Transformation Name ___| Target Table [ stan [ End | Rows [ inserted [ Updated [ Deleted | SyncType [ StatusCode [ StatusDescription
GeneralLedgerTransactions = SQL2005 64B/T.dbo.glrensts = 3/24/2010 1.55:59 AM  3/24/20101.56.08AM 120 0 1 0 Automatic | Success D
Properties

F
H]
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It may seem surprising that we see five records updated instead of one record. This oddity is due to the
fact that we synchronize all changes up to and including the last moment in the data from our previous
synchronization (with an error window of "drift seconds").

7 Infolaut Professional - C:\tmp\datasync\timestamp_testodd . ‘_Imll
File Yiew Connection Tools CONNX Help Fd
| ¥ precute % ShowTables ¥7 Build Query g Report (&) Refresh DD [5] QDBCTrace |T] GetQuery Schama Max Rows

|Em Exscution Plan B Uniform SQL 3% Relational D8 SQL

| Transsction: % Beain & Commit % Rollback

Recert Conneclions: | D0=Cr\bmp\datasync\timestamp_test.cdd;Prompt=2;Persst Securtty Info=True;APPLICATION=ALL; =l

Receni Quenes:  |SELECT * FROM weberpdemo.dbo.ghrans =

| SELECT ™ FROM weberpdema.dba.gitrans _—_I

§Drag & column header here to group by that column

counterindex ﬂltrpe ﬂ[wm ﬁ|thawau ﬂl trandale ‘-"|p¢n'udn= ﬂ! Becount ﬂt rarrative ‘-'llmuﬁ ‘-"|Mtad ﬂ| jobraf ﬂlm ﬂl E'
4 5000

103 105 10 2 0 051872009 24 DUMBLE - SLIC_ 12018 0 0
104 | 106 10 2 0 sg2e A 1460 DUMELE - SLIC. -12.018 0 ]
105, | 107 10 2 0 0s182008 24 4100 DUMBLE - SLIC_ -6.25 0 0
0% 108 10 2 0 051872009 24 1100 DUMBLE 625 o o
107 | 108 1 3 0 051E2009 2 5000 DUMBLE - SLIC_ -12.02 0 0
108 | 110 1 3 0 05162009 24 1480 DUMELE - SLIC_ 1202 0 0
108 m n 3 0 0511672009 24 4100 DUMBLE - SLIC_ 628 [+ 0
110 | 112 1" 3 0 05162009 24 1100 DUMBLE -£.25 ] li]
11 | 113 3B 18 0 T 2 5700 Costroll onrele. 000039359 0 0
112 1= 35 18 0 072009 = 1460 Costroll onrele_  -0.000%99%_ 0 0
15 28 B 0 05172009 24 1440 10 - SLICE Ceen_  5.01275 1] i}

114 | 116 i & 0 TR0 2 1460 0-SUCE->B. -9.01275 0 0
115 | 177 35 19 o A 72005 ] 5700 Costroll onrele. 000174333 0 U
116 118 35 ik} 0 05172009 24 1460 Coatroll on rele_  -D.00774959. 0 i}
117 | 118 i 7 0 T A 1440 10 - SUICE Com. 1.80255 0 o
118 | 120 2 7 0 05T 24 1460 0-SUCE->B. -150255 0 0
0 ] 0

] L

a7 24 1460 10 SLICE - Slice.. 1.80255

¥ | cnulix <null> il anull» anull> anull> anull> <null> <rull> EI
1| | Recont: | 120)ef | 120) » | m|

Since our oldest transaction date from the previous cycle was 5/17/2009, we see that the records with
counterindex values of 105, 106, 107, and 108 have also been transferred to the target table. (These are
known as "time window" updates.)
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. Infohaut Prolessional - C:\tmp)\datasync | timestamp_test.odd i =18 x]
Eile View Connection Tools COMNNX Help -
| ¥ Eceane Sp ShowTavles H@ Build Query Mg Report (8 Refresh COD [F] 00BC Trace |7) Get Query Schema  Max Rows

‘m Execution Plan B Usdorm 50U B Relgtional DB SOL

| Transacton: Gy Segim & comm G Romack

Recert Cormections: [ DD=C:\tmp\datasync)tmestarmg_test.cdd;Prompt=2;Persst Security Info= True; APPLICATION=ALL; =l
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The result is that our target table now contains the same information as the original source data.
Remember that deletes performed against the source data using this technique will not be reflected on
the target table. Hence, if five records had been removed from the source table, we would still see them

on the target table.

Also, if we synchronize the table again without making any changes, we will (in this case) get one record
updated. The reason that we see an apparent update is that the most recent date from the data in our
last synchronization is within the window of: (newest timestamp transferred +/- drift seconds). Thus, we
will always see at least one record updated every time we synchronize using this method.

#1  COMRY DataSync Transformation Server

' I =
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Column Map sub-tab

Column Mapping to new Target Table

Column mapping involves the proper mapping of Source to Target Columns. In some cases where
Transforms have been designed using Free-Form SQL, or designed in the Query Builder, the defaults
that have been provided might enable the user to simply hit the NEXT button, which will move them to the
Index Mapper screen.

- TransformProperties B (=]

Action  Tools  Help

Snuroel Target Column Map | |I'Ci-:|

Mapping Edit Row Functions

Source Column Les c | Scale | Target Column
| ORDERID {INTEGER 4 : ORDERID {INTEGER 0
CUSTOMERID CHAR 5 0 0 CUSTOMERID CHAR 5 0 ]
PRODUCTID INTEGER 4 0 0 PRODUCTID INTEGER 4 0 ]
ORDERDATE DATE & 0 o ORDERDATE DATE 6 0 0
PRODUCTQUANTITY INTEGER 4 0 0 PRODUCTQUANTITY INTEGER 4 0 ]
cnxrownumber INTEGER 4 0 o cnxrownumber INTEGER 4 ] ]
—RowFunctions ———————
© Rwlo | & addRow |
© Rowbown | X Delete Row | Cancel Prev Next

However, the following scenarios will involve using the GUI controls to select the proper Column
Mapping.

New Columns can be added when the
Designer has selected Single Table
Transform. The Designer will select
the "Add Row" button. Thiswill produce an |Single Table Transforms
empty row in which the user can create a
Derived field using SQL Language. An
example could be:

New Derived
Column
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Order Quantity +1 as Undercapitalized

Deleting a
Column

If Single Table Transform is selected, there
might be situations where certain columns
aren't needed in the target table. The
designer can highlight the specific row, and
choose to deleteit. The "Delete Row" button
will be pressed.

Single Table Transforms

Moving Row up

This has the net effect of moving the
specified column so that it appearsin a
different location with respect to the Created
table. For instance if order id was listed as

Single Table Transforms
Query Builder Transforms

and down the first column, but the designer wanted it Free-Form SOL Transforms
as the third column, the designer could press
the Row Up/Row Down button to change its
location.

Adjustments to Targ_q Table names, datatypes, lengths, Single Table Transforms
precisions, and scales can be changed. :

Target Table allv. this should be d ith . Query Builder Transforms

Attributes Generaly, this shou be done with caution, Free-Form SQL Transforms
as the default values might be appropriate.

Examples:

Adding a Derived Column
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i Tramsiormeroperies =
Action Tools Help
Snuroel Target Column Map | Incal
Mapping Edit Row Functions
Source Column | Diata Type | Length | Prec | Scale | Target Column Data Type | Length | Prec. | Scale
ORDERID INTEGER 0 0 ORDERID INTEGER 4 0 0
CUSTOMERID CHAR 0 0 CUSTOMERID CHAR 5 0 0
PRODUCTID INTEGER 4 0 0 PRODUCTID INTEGER 4 0 0
ORDERDATE DATE & 0 ] ORDERDATE DATE 6 0 0
PRODUCTQUANTITY INTEGER 4 0 0 PRODUCTQUANTITY INTEGER 4 0 0
cnxrownumber INTEGER 4 0 o cnxrownumber INTEGER 4 0 0
| FRODUCTQUANTITY+1 0 ADJUSTEDPRODUCTQUANTITY 'INTEGER ot o0
—Row Functions —————————————————
© Fowlo | o addRow |
0 Row Down | x Delete Row | Cancel | Prev Next |

After Add Row was selected, the designer needs to enter the fields above that are circled. In the case of
Data Type, a drop-down list is provided. In the case of the Column Names, The user should type the

appropriate Target Column Name, and SQL Transformation.

Delete Row
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i Tramstormeroperies Il
Action Tools Help
Snuroel Target Column Map | Ir'cacl
Mapping Edit Row Functions
Source Column | Diata Type | Length | Prec | Scale | Target Column Data Type | Length | Prec. | Scale
ORDERID INTEGER 0 0 ORDERID INTEGER 0 0
CUSTOMERID CHAR 5 0 0 CUSTOMERID CHAR 5 0 0
PRODUCTID INTEGER 4 ] o PRODUCTID INTEGER 4 0 ]
ORDERDATE DATE 6 0 o ORDERDATE DATE 6 0 0
1PRODUCTQUANTITY IR INTEGER 4 0 {0 PRODUCTQUANTITY (INTEGER 4 010
cnxrownumber INTEGER 4 0 o crxrownumber INTEGER 4 0 0
PRODUCTQUANTITY+1 LUINKNOWM 0 0 0 ADJUSTEDPRODUCTQUANTITY INTEGER 4 0 0
—Row Functions ————————————————————
© Fowlo | o addRow |
c Row Down | x Delete Row || Cancel | Prev | Next |

In this scenario, the highlighted row will be deleted. It is important to avoid deleting columns that might be
a unique key, as Incremental synchronization depends on having a unique key.

After the designer is done with column mapping, the last part of the Transformation tasks deals with Index
Mapping.
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Column Mapping to Existing Target Table

In the situations where a target table exists, column mapping must not alter the physical target table. New
target columns cannot be added, but adjustments can be made to alter the source feed. The screen
appears slightly different, as their is a new Populate Columns Panel.

Paopulate columns
&~ Source Columns Clear Target
{~ Target Columns Cle

AOUTCE

[tsa

The Column Mapping to Existing Target Table screen appears as:

& TransformProperties (=]

Action  Tools  Help

Snuroel Target Column Map | Indaxl

Mapping  Edit Columns

RDERID 0 ORDERID 0
CUSTOMERID CHAR 5 0 0 CUSTOMERID CHAR 5 0 ]
PRODUCTID INTEGER 4 0 0 PRODUCTID INTEGER 4 1] 0
ORDERDATE DATE 6 ] 0 ORDERDATE DATE & 0 ]
PRODUCTQUANTITY INTEGER 4 0 0 PRODUCTQUANTITY INTEGER 4 0 ]
cnxrownumber INTEGER 4 0 o cnxrownumber INTEGER 4 0 0
PRODUCTQUANTITY+1 UNKNOWIN 0 0 o ADJUSTEDPRODUCTQUANT... INTEGER 4 0 ]

Populate
' Source Columns Clear Target
£~ Target Columns Glith Sahoe
aet Clear Source Cancel | Prev | Next |

Let suppose that ProductQuantity was no longer desired. The user must navigate to the ProductQuantity
column on the Source Column, and blank it out. This will prevent ProductQuantity from being used.
Derived Fields can be changed, but the Target Table Column that the Derived Column feeds to CANNOT
be altered.
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For cases where the Designer wishes to have the flexibility of mapping each column individually, the
"CLEAR TARGET/CLEAR SOURCE buttons were created. This has the net effect of clearing either the
Source Mappings or Target Mappings. This is generally done in the case where there is a large
discrepancie between the Source Feed, and the existing Target Table.

Example 1:

Target Table A had 1000 columns, but the source feed only represented 10 Columns.

The designer might do the following:

1. Select Source Columns radio button, and press the Clear Target. This will remove the Target Mappings
from the screen.

2. Individually map each Target Column to the Source Column. This is accomplished by using the Drop-
Down List box for the Target Column names. You will need to do this for the 10 columns desired.

Example 2:

Target Table A has 10 Columns, but the Source Feed has 10000 columns.

1. Select Target Columns radio column, and press the Clear Source. This will remove the Source
mappings from the screen.

2. Individually map each Source Columns by using the Drop-Down list box for the Solumn Column
Names. You will need to do this for the 10 columns desired.

In certain scenarios, the Designer might want to Clear the Source or Target Columns. This might be done
in the case where the Target Table has hundreds of columns, and the designer wants to map a source
feed that is much smaller.
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Index sub-tab

Index Mapping

Datasync offers a way to provide Index Mapping to the designated Transformation. The Index Mapping
tab offers the following functionality:

« Ability to propogate "suggested” indexes that it has harvested from the source tables to
the target table

e Ability to create a new index

e Ability to delete an index

For Single Table Transforms, and Aggregate Transforms, the defaults given might not require any user
intervention. The goal of index mapping is to select which indexes will be added to the target table. It is
essential that a unique key be created in order for Incremental Synchronization to work. A unique
key is not required in cases where Incremental Synchronization is not desired. When these transforms
are synchronized, a full synchronization will be performed.

The screen may appear as:

i TransformProperties Al =loix|

Action  Tools  Help

Snuroel Targetl Column Map  Index |

Indexes on target table Create New Index | Delete Index Beset Index List |
IndexName |AﬂribLHes | IndexColumns | Exists |

Keyl UNIQUE ORDERID, CUSTOMERID, PRODUCTID, [}

Key1 PRODUCTID. &

Key2 CUSTOMERID, |

Key3 : UNIQUE f crocrownumber m

i~ Index Details
Attributes [~ Primary ¥ Unique Column order Up | Doy |

Select Columns to useinindex  Index Columns

[ ORDERID

[ CUSTOMERID
1 PRODUCTID

1 ORDERDATE

| crocrownumber ASC : INTEGER

[] PRODUCTQUANTITY
[w] crxrownumber
[ ADJUSTEDPRODUCTGUS
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The actions that are available to the user

are:

- TransformProperties 3 (=]

Action Tools Help

Snuroel Targetl Column Map  Index |

Indexes on target table Create New Index | Delete Index Reset Index List |
Indexhame | Attibutes | IndexCatumns | Exists |

KeyQ UNIQUE ORDERID, CUSTOMERID, PRODUCTID,

Key1 PRODUCTID. (|

Key2 CUSTOMERID, (|

Key3 - UNIQUE | Cricrownumber e

—Index Details

Select Columns to use in index

Attributes [~ Primary M Unigue

Index Columns

1 ORDERID

] CUSTOMERID

[] PRODUCTID

1 ORDERDATE

] PRODUCTQUANTITY
[y] cnxrownumber

1 ADJUSTEDPRODUCTQUE

| crocrownumber | INTEGER

Create an Index

By doing this, the user will be prompted to select the appropriate
columns that make up the index. They will aso determine whether it
IS unique, and the order of the columns (in case it isacompound key).
Thisis caused by selecting the "CREATE INDEX" button.

Thiswill delete the index from the target table. Thisis caused by

Delete an Index selecting the "DELETE INDEX" button.

Reset Index List Thlsywll rgeet the indexes so that they appear as they were before
entering this screen.

Examples:

Deleting an Index
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Action Tools Help
Source | Target| Column Map  Index |

Create New Index || Delete Index || BReset Index List |

DataSync

=0l

Indexes on target table
Indexhame | Attibutes | IndexCatumns | Exists |
Keyl UNIGUE ORDERID, CUSTOMERID, PRODUCTID,
Key PRODUCTID, B
CUSTOMERID, (|
B cricovnumber | m

—Index Details
Attributes [~ Primary ™ Unique Column order Up | Down |

Select Columns to use in index Index Columns

1 ORDERID
E ggg[r]{agEED | crocrownumber | INTEGER
1 ORDERDATE

1 PRODUCTQUANTITY

[v] crxrownumber

[ ADJUSTEDPRODUCTQUS

After this has been done, their will be a prompt:

Delete Rows x|

I-'f '\'-I You have selected 1row for deletion.
Y Choose Yes to delete the row or No to exit.

No |

If Yes is the selection, the Index will be deleted.
Adding an Index

By pressing the Create Index Button, an empty row will appear.
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- TransformProperties e | (=]

Action  Took  Help

Snuroel Targetl Column Map  Index |

Indexes on target table Create New Index I Delete Index BReset Index List |
Indexhame | Attibutes | IndexCatumns | Exists |

Key0 UNIQUE ORDERID, CUSTOMERID, PRODUCTID,

Keyl FRODUCTID, r

Key2 CUSTOMERID, (|

—Index Details

'Aﬁribuies I~ Pr'\mad ||_ Unigue

lect Columns to use in i Index Columns
[ ORDERID
] CUSTOMERID
1 PRODUCTID
1 ORDERDATE
1 PRODUCTQUANTITY

Column

| crocrownumber ASC | INTEGER

[y] cnxrownumber
[ ADJUSTEDPRODUCTQUS

The items that are circled are controls in which the user can influence the column(s) that make up the
Index in the Index Columns Pane.

Creating a Unique Index for a Transform that has multiple tables

DataSync attempts to determine all of the possible keys that a transform might have. To do this, it looks
at the source feed that makes up the transform, and checks to see whether these column(s) are indexed.
If they are, they are possible candidates for target table indexes. It is up to the designer to decide whether
the default indexes that are shown are valid for the target feed.

When a transform is composed of more than a single table, all potential keys are extracted from the
source table inputs and are listed as defaults. Datasync cannot determine whether the key is unique, due
to the fact that it is a "joined" table, and a unique key for a single table, might not be a unique key for the
joined transform.

Consider this example:
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Action  Tools Help
Snuroel Targetl Column Map |ﬂdﬂx|

Indexes on target table Create New Index |

Delete Index

DataSync

=0l

Reset Index List |

Key1 ORDERID, CUSTOMERID, PRODUCTID,
Key2 FRODUCTID,
Key3 CUSTOMERID

—Index Details

Attributes [~ Primary [~ Unigue Column order Up | Down |

Select Columns to use in index Index Columns

] ORDERDATE 5
] PRODUCTQUANTITY

] ORDERID

] CUSTOMERID

] PRODUCTID

] CUSTOMERNAME

] CUSTOMERADDRESS

] CUSTOMERCITY

] CUSTOMERSTATE

] CUSTOMERZIP hd|

| crocrownumber | INTEGER

When the Index Mapper screen is reached, it displays all of the indexes that make up this transformation.

It has retrieved this index information by displaying all the indexes for:
e Orders_cisam
e Customers_cisam
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- TransformProperties (=]

Action Tools Help
Snuroel Targetl Column Map  Index |
Indexes on target table Create New Index | Delete Index Reset Index List |

Key1 ORDERID, CUSTOMERID, PRODUCTID,
Key2 FRODUCTID,
Key3 CUSTOMERID

—Index Details
Attributes [ Primary [~ Unigue Column order Up | Digwm |

Select Columns to use in index Index Columns

[] ORDERDATE = Caolumn Sort Order
[] PRODUCTQUANTITY

[ 1 ORDERID

1 CUSTOMERID

1 PRODUCTID

1 CUSTOMERNAME

[ CUSTOMERADDRESS

1 CUSTOMERCITY

[ CUSTOMERSTATE

] CUSTOMERZIP hd|

| crocrownumber ASC | INTEGER

None of the Indexes show an unique key (If one existed, it would show up in the Attributes column for the
specified key. Therefore, this transformation CANNOT be incrementally synchronized. The designer might
intuitively know that a unique key could be composed of ORDERID, CUSTOMERID, PRODUCTID. In
fact, the ORDERS_CISAM table recognizes that combination as an unique key. If the designer needs
assistance on determining how to make an unique key, the following steps should be followed:

1. Inthe two table join, which table is considered the "child" table. This means when they are
connected to each other, which table will produce more than 1 occurrence if there are matches. A
good way to determine this is to examine the column(s) that join the tables. Which table
represents the joined column(s) as an unique key. This is generally the Parent Table
(Customers_cisam in this example). Thefore, the other table will be the Child Table
(Orders_cisam).

2. Goto TOOLS/Launch CONNX Data Dictionary Tool from the Menu bar, and look for the
Orders_cisam table. When you have found this table, look at the indexes for this table.
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=lalx]
D@ *|om/m| & e
| 8 Tk Progushes | Tobie Coberra | Toble Indewes | Table Sreariy |
Es;‘nwlnv e oy 5 ] ] GRDEISE, CUSTANENID, TRODUCTID Ebhash s
g e ) e B
8BNS PSR fpoet Kmp[-] Wb {Uiricgn} crsces]
- prvens
B cxdenr_s
M product
B grodcts, whod
5 W CSAM SAM) [Linked]
M Cushomesy_cisam [Lirkse)
B Equerrd_com [Linkod)
” | |
3. The highlighted Key #0 is unique, which represents the ORDERID, CUSTOMERID, and
PRODUCTID. This could be considered a valid unique key.
4. Go back to the Index Mapper screen, and complete the Index Transformation.
i Transtormeroperses iz
Action  Tools Help
Souroel Tafgetl Column Map |ﬂdﬂx|
Indexes on targst table Create New Index | Delste Index Reset Index List |
| Indexhlame | Attributes | IndexColumns | Exists ‘
KeylD cmxrownumber,
GROERID, CUSTOMERID, PRODUCTID e
Key2 PRODUCTID, O
Key3 CUSTOMERID ]
~Index Details
Attributes [ p.—iman,r Column order Up | Dowin |
Select Columns touse inindex  Index Columns
] ORDERDATE -
[] PRODUCTRQUANTITY w . : .
| ORDERID f ORDERID : INTEGER
l CUSTOMERID CUSTOMERID ASC CHAR 5
&l PRODUCTID PRODUCTID Asc INTEGER i
[] CUSTOMERNAME
[] CUSTOMERADDRESS
[ CUSTOMERCITY
[] CUSTOMERSTATE
[ CUSTOMERZIP =l
Cancel | Erev |[ Done ”

5. Click Unique checkbox, and then Click the Done button. This action will result in the Target Table
having a unique key of ORDERID, CUSTOMERID, and PRODUCTID. The only way to determine
whether the key is actually unique is to run a manual synchronization of this transformation. If

there is a duplicate, an error will result, and the Transformation should be edited to identify a
proper unique key.
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Creating a Unique Index for a Transform that does not show a potential unique or non-unique key
in the default list

When the potential indexes are shown, the user might not see a potential key that could be used as an
unique key. The user has two choices:

1.

88

If the Index is not shown, this could be due to the fact that a column that potentially identifies the
unigue key was not part of the transformation. Consider the last example. If PRODUCTID was not
part of the select list, the key (ORDERID, CUSTOMERID, PRODUCTID) would not be displayed.
The designer might have to revise the transformation to include this column.

If the index is not shown, the user might have to create an unique key by selecting the CREATE
INDEX button from above. This button can be used in creating all types of keys (unique,
composite, non-unique). To demonstrate this feature, the DELETE INDEX functionality will be
demonstrated. The example will delete the ORDERID, CUSTOMERID, PRODUCTID composite
key, and then add it back. The first step is to click the DELETE INDEX button. This will produce
the screen:

x

I-'“'._. “'-I You have selected 1 row for deletion,
k.« 4 Choose Yes to delete the row or Mo to exit.

After clicking yes, then the Index Mapper will not see that Index.
Click the CREATE INDEX button.

This will produce a new display that shows an empty row, which will be filled in automatically
when the designer tells which columns to use.
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=1 TransformProperties .. 1ol x|
Action  Tools Help

Souroel Targetl Column Map  Index |

Indexes on targst table Create New Index | Delste Index Reset Index List |
Indexhlame | Attributes | IndexColumns | Exists ‘

KeylD cmxrownumber,

KeyZ PRODUCTID, |

Key3 UNIQUE CUSTOMERID, ORDERID, PRODUCTID O

Meed to select which column make up the index

rIndex Details -

Aiributes [~ Primary [ ¥ Unige Columnorder  Up | Doun_|

Select Columns touse inindex  Index Columns

[ ORDERDATE -

E gﬁ%ggguumrm | CUSTOMERID ; s
¥ CUSTOMERID CRDERID SC INTEGER "
2| PRODUCTID PRODUCTID ASC INTEGER F

[] CUSTOMERNAME

[] CUSTOMERADDRESS
[] CUSTOMERCITY

[] CUSTOMERSTATE

[ CUSTOMERZIP =l

Cancel | Erev [ Done ]

5. After filling in the appropriate fields: UNIQUE must be checked in order to do incremental sync's,
the DONE button should be pressed.

After the Index Mapping has been done, the main window will be displayed, and the transformation can
be checked by running a manual synchronization on it.
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Change Data Capture transform

Creating and Syncing the Change Data Capture Transform

During the creation of the change data capture transform, select the source as before. Then on the
Target Tab, check the "Create a change data capture..." button, and press "Next". The column mapping
tab will be skipped because there is no target table, the transform is just tracking the changes on the
source table. On the index tab, select or specify a unique index if there is one and press "Done".

&8 CONNX DataSync Transformation Server - Transform Properties = IEI |i|

Action Tools Help

Source Column Map | Indexl

—Select the target of the transform
Select the destination table for the transform data. Selecting a new target table will allow you to design the structure of the destination table

in the next screen, which will later be created during the first sync.  Selecting an existing target table will allow data to be moved intoa
table that already exists on the destination database.

{~ Specify a new table for the target of the transform to be created on the first sync

Select Database Select Owner Specify the New Table Name
{* Select an existing table to use for the Target in the transform
|SQL2005_32B1T_001.dbe CustomerOrders |

™ Drop and Re-Create the existing target table.”
* This allows the structure of a table that already exists in the destination database to be changed in the next screen

{~ Create a change data capture synchronization which tracks changes but does not move data. Mo target table is required.

—Data Change Detection Method —Change Default Full Synchronization Behavior
{* Standard CDC Method ¥ Use values from DataSync main screen
") Timestamp Field Method {% Force drop and recreste of the target tzble
Timestamp Field:l j " Force purging of the existing table

Drif ’ |—5 Method used topurgedata —————
rift Seconds:
{% Purge using DELETE FROM

" Purge using TRUNCATE TAELE

< Prev Next = Cancel

After pressing done you are returned to datasync on the Transformations tab. Select the change data
capture transform that was just created and press the "Sync Now" button. The Synchronize window will
appear the first time a change data capture transformation is synced, it must create a baseline that future
changes will be compared to. To do this select the "CRC Baseline" option, if there is no baseline and
"CRC Savepoint" is checked the baseline will still be created. Press OK, the transform will be synced.
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—Synchronization Type ———— |
wnchronization Type oK
= Mutomatic
Cancel
£ [ncremental Update
) Fulll Beload
£ Incremental @nly
i CRC Savepoint
{* CRC Baszeline

As we can see looking at the statistics for the baseline sync, 64 rows were synced, and since this is a
baseline, there were no Inserts updates or deletes. In a separate application, in this case | used Infonaut
to add, update and delete some rows in the source table. To see those changes, in DataSync with the
same cdc transform selected, press the "Sync Now" button again.

=TE
File Options Tools Help
" Sattings | Tables Transfommations | Groups | Scheduie | Global Tasks |
T jon List
o
Transformation Name Target Table StatusCode
[Tarsformnt [ [§/15/201211:19:14AM [6/15/201211:15:15AM [64 [0 0 [0 [GBaselne Success Delete
Properties |
Sync Now |
Refresh |

This time in the Synchronize window, leave CRC Savepoint checked. That will tell DataSync to only get
the changes from the last time a baseline was run. Press OK and the sync will run and return to the
DataSync Transformations tab.
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—Synchronization Type ———— |
wnchronization Type oK
= Mutomatic
Cancel
£ [ncremental Update
) Fulll Beload
£ Incremental @nly
¥ CRC Savepoint
i CRC Baszeline

Looking at the statistics on the transform, we can see that since the baseline was run, 2 rows were
inserted, 1 was updated and 1 deleted. Now we have the change data that can be used in SQL Server

Integration Services.

&% CONNX DataSync Transformation Server

Elle Options Tools Help

Settings | Tables Transformations |Gmups| Schedule | Global Tasks |

i ion List:

Transformation Name:

Properties

Syne Now

i |

RBefresh
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Using the change data capture synchronization in SQL Server Integration Services

1) Create a new Data Dictionary, different than the one used for DataSync, to use for the transformation
data tables. Click the Start button and then point to All Programs. Point to CONNX Driver and then click
CONNX Data Dictionary. The Open dialog box appears, click cancel to get to a new empty Data
Dictionary.

2) Import the new change data capture tables into the new Data Dictionary. Press the import button, then
in the "Import Type" dropdown list, select "Change Data Capture Target". Then in the "Server" field put
the name of the server that DataSync is running it'syncronizations on. For the "UserName" and
"Password" fields, enter the username and password that was used to connect to the DataSync Data
Dictionary. For example if userl and pwd1 were used to connect to the Data Dictionary opened by
DataSync, transformations were created, then userl and pwd1 would be entered on this screen.

Import CDD x|
The Import feature downloads vour existing databasze record ak
structures and stores them in the encrypted COMMNE Data
Dictionany for uze by COMMNE Cancel
Import Type: Change Data Capture Tanget j
Enter the name of the COC
TEIVET

Logon [nfarmation I
Senvern IDataSyncS erver]
Uszert ame: Iusername
Password: I*******ﬁ
TCRAP Part: |B500
Destination Databaze |<New D atabase Container: j

3) In the Import Table Selection screen, press the "Add All" button to get all the change data capture
tables. These will be used later by the Sqgl Server Integration Services Work packages to get the rows
that have been inserted, updated or deleted. Press "OK" and the tables are added to the Data Dictionary.
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Save the Data Dictionary and close the Data Dictionary Manager tool. It can be in the same folder as the
DataSync Data Dictionary, but it needs to have a different name.

x
oK
Select Tables for Irmpart; Cancel |

Import From:

Add »x

Add All -

<< Bemove

<< Femove Al

il ke

Eilter Available

|

4) Now the SQL Server Integration Services package can be built. This walkthrough will be with SQL
Server 2012 Integration Services, however SQL Server 2005, 2008 and 2014 Integration Services works
the same way. Click the Start button and then point to All Programs. Point to Microsoft SQL Server 2012,
then click SQL Server Business Intelligence Development Studio. Click File --> New --> Project to open
the New Project form. Select the "Business Intelligence Project" project type and then "Integration
Services Project" enter a name and press the OK button.
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New Project [ = |
| MET Framewark 4 |'|Sortby:| Default |'|

| Search Installed Templates P |

Installed Templates

Type: Business Intelligence

. ) BB Integration Services Project Business Intelligence
4 Business Intelligence

This project may be used for building high
perfermance data integration and
workflow solutions, including extraction,
transfermation, and loading (ETL)
operations for data warehousing.

Analysis Services l@ Integration Services Import Projec... Business Intelligence
Integration Services -
Reporting Services
Visual Basic
Visual C#
Visual C++
Visual F#
SOL Server
Other Project Types
Database

Test Projects

Online Templates

Name: Integration Services Project10

Location: | Ch\Userst\bfifer\DocumentsiVisual Studio 20104Projects |'| | Browse...

Solution: | Create new solution | - |

Solution name: Integration Services Project10 [] Create directory for solution

[] Add to source control

5) This should open an empty Package.dtsx environment, and the selected tab should be "Control Flow".
The first thing that must be done is to add a connection to the transform table CONNX Data Dictionary.
To add a connection, right click in the "Connection Managers" tab in the lower part of the "Control Flow"
tab then select "New Connection.." from the pop up menu.

6) Select "CONNX" from the list of Connection manager Types and press the "Add..." button.
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7) Enter the name and location of the CONNX Data Dictionary that contains the transform tables. Also
enter the username and password used to connect to that transform Data Dictionary. Press the OK

Select the type of connection manager to add to the package.

Connection manager type:

Type

ADO
ADO.MET
CACHE
CONNX
Das

EXCEL

FILE
FLATFILE
FTP

HTTP
MSMOC
MSOLAPTO0
MULTIFILE
MULTIFLATFILE

Descripticn

Connection manager for ADC connections

Connection manager for ADC.MET connections

Connection manager for cache
Connection manager for COMMX 5515 2012
Connection manager for DOS server
Connection manager for Excel files
Connection manager for files

Connection manager for flat files

Connection manager for FTP connections
Connection manager for HTTP connections

Connection manager for the Message Cueue t..,
Connection manager for Analysis Services con...

Connection manager for multiple files
Connection manager for multiple flat files
Connection manager for ODBC connections

File Ma...
ChPro..
ChPro..
ChAPro...

Micros...
ChPro..,
ChPro..
ChPro..
ChPro..
ChPro..
Micros...
ChPro..
ChPro..
ChPro..,
ChPro..

File V ~
2011,
2011,

button and it will connect to the data dictionary and verify the connection information.
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Create a CONNX S5IS Connection Manger
Specify the CONMX Data Dictionary and login credentials to create a connection manager for a CONMNX 5515 Data Source

1. CONMNX Data Dictionary |EMNCDDVWDataSynct5515DataMoveExample1_changes .cdd

2. Log on credentials for the CONNK Data Dictionany

User D |usemame

Password |ooo--.o.

8) Now that the connection is added in the "Connection Managers" tab, in the SSIS toolbox select drag
the CONNX Sync Task to the design space. This will run the Savepoint Sync in the DataSync tool from
the SSIS package. Rename it to - Savepoint Customers.
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] Integration Services Projectd - Microsoft Visual Studio (Administrator) = | = -
File Edit View Project Build Debug Team Data Format 5515 Tools Test Infragistics Analyze Window Help
i-gﬂ'ﬂ'ﬁlﬂﬂ|&—':é_."_l’||"7'm';H'—_:'HPlDevelopment'HDefault '||l1’9;

5515 Toolbox E Source Control Explorer . Package.disx [Design] o x

4 Favarites E-._. Control Flow |[25 Data Flow | i Parameters | ¢ EventHan... | "3 Package E... _5_13
(5 Data Flow Task
|55 Execute SQL Task

- B
|74 COMMNX Sync Task - Savepoint Customers (%]
4 Common

% Analysis Services Processin.., I
| ] Bulk Insert Task

7 CONNX Sync Task

Data Profiling Task

&l Execute Package Task
[] Execute Process Task
Jfe Expression Task

11_Fila Syctam Tack

saipadold B sai0idig uonn|os i@ (SISS) Pavels Bungag

v | CONNX Sync Task ¥

This process can specify which CONNX
DataSync CDC transforms will be
synced. Types of syncs are baseline,
savepoint or moving the baseline to the
last savepoint. Part of CONNX
DataSync Change Data Capture(cdc)
product used to only import the...

Connection Managers

J ConnxConnecticnManager

RS Wl B Server.. 2 Toolbox
. Error List ﬁ Breakpoints B Output EL Pending Changes B2 Find Results 1 #& Find Symbol Results

9) Double click on the CONNX Sync Task to configure it. If there is only one CONNX Connection
manager, it will connect to that and list the Change Data Capture Transforms available. Select the
transform to sync and then on the right select the type of Sync to run. Descriptions are:

Savepoint sync: A Savepoint sync task will tell the DataSync transformation server to find all the
changes that have occured since the last time a Baseline sync was run. This can be run from
either DataSync itself, or from this CONNX Sync task.

Baseline sync: A Baseline sync task when run will tell the DataSync transformation server to read
and save the data as it is. That way all future Savepoint syncs will use this as starting point to find
changes in the data. Can be run from either DataSync,or this CONNX Sync task.

Move Baseline to Savepoint sync: Making the last Savepoint sync the new change baseline is the
perfect way to reset the starting point for tracking changes after the previous changes have been
migrated to the targets. It doesn't actually run a Baseline sync, it simply sets the last Savepoint
sync to be the new baseline.

Press OK to close the window and save the changes.

* The SQL to be executed is for reference only, The sql string is created by selecting the transform and
type of sync, it is displayed so the admin knows what SQL is actually being executed if they wish to. No
user editing of this line directly is necessary.
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Connx SSIS Sync Task = | = -

Editor for CONNX SSIS Sync Task
This task will run baselines and savepoints on a DataSync transform from within an 5515 package. *

Connection Manager:

ConnxConnectionManager v|

Tranform to Sync:

Sync Type to run:

CustomersRegion2

CustomersSourcel Changes ® Savepoint sync

CustomersSource2Changes . )

OrdersRegion1 L) Baseline sync

OrdersRegion2 ~ . .

OrdersSourcel Changes (L Move Baseline to Savepoint

OrdersSource2Changes

Sync Description:
A Savepoint sync task will tell the DataSync
transformation server to find all the changes
thathave occured since the lasttime a
Baseline sync was run. This can be run from
either DataSync itself, or from this CONMNX
Sync task.
SQ0L to be executed: SELECT create_crc_savepoint(' CustomersRegion1') {passthrough}

0K LCancel

10) Now that the savepoint sync is run, we can get the data that has changed and move it into the target
table. From the SSIS toolbox, drag a Data Flow Task to the designer and double click on it to bring up
the Data Flow designer. Notice the SSIS toolbox has changed to only tools that work in a Data Flow
Task. Drag a CONNX SSIS 2012 Source object to the design pane.
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oo Integration Services Project9 - Microsoft Visual Studio (Administrator) == -
Eile Edit View Project Build Debug Team Data Format 5515 Tools Test Infragistics Anpalyze Window Help
E-Eﬂ'ﬂ'ﬁlﬂél&"iE“l_._\_l‘||‘J'm';;ﬂ'—_$|b|DE’UE|0pment'l|Defau|t v||@;

5515 Toolbox E Source Control Explorer

E‘u Control Flow |[2 Data Flow i Parameters | +f EventHa... |u5 Package E... _?3

Data Flow Task: | [&] Data Flow Task - Move Customer Inserts

| Package.dtsx [Design] e x

4 Favorites

4a Destination Assistant =

% Source Assistant

4 Common
z Aggregate
Conditional Split
"{w Data Conversion

ftj Derived Column

i
[ conexssis 2012 source @

!

% Lookup
¥ Merge

LA N DR P

sapadold A szio(dg uoinjog g.‘ (5155) pavels Buipag

v | CONNKX 5515 2012 Source o

Uses a CONNX Connection to connect
to the change table Data Dictionary to
allow import of data into SQL Server,
The data imported will only be the
changes from any CONNX source
specified in the CONNX DataSync CDC
transform. Part of CONNX DataSync...

Connection Managers

3 ConnxConnectionManager

FRRTL RN B Server.. % Toolbox

ﬂ; Error List i' Breakpoints B Output EL Pending Changes BF, Find Results 1 %8 Find Symbol Results

* Note: In the Business Development Studios for SQL Server 2012 and 2014, the toolbox will
automatically updated with the CONNX SSIS components. However in Business Development Studio for
SQL Server 2005 and 2008 you will need to add them to the toolbox. If there is no "CONNX SSIS 2008
Source" object in the toolbox, right click on the toolbox and select "Choose Items..." from the popup
menu. The list of available tools will take several seconds to appear, when it does, choose "SSIS Data
Flow Items" and put a check in the box next to"CONNX SSIS 2008 Source".
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.MET Framework Components I COM Components I WPF Components I Activities
Maintenance Tasks 5515 Data Flow Items SSIS Control Flow Items
Mame | Path | Type Mame | -

ADQ MET Destination C:\Program Files (x38)%... Microsoft.5q...
ADQ MET Source C:\Program Files (x38)%... Microsoft.5q...
Aggregate C:\Program Files (x38)\... DOTSTransfar... b
Audit C:\Program Files (x38)\... DOTSTransfar...
Cache Transform C:\Program Files (x88)\... DOTSTransfar...
Character Map C:\Program Files (x88)\... DOTSTransfor...
Conditional Split C:\Program Files (x38)\... DOTSTransfor...
COMMX SSIS 2008 Source C:\Program Files {x . ConnxSourc,..
Copy Column C:\Program Files (x38)\... DOTSTransfar...
Data Conversion C:\Program Files (x38)\... DOTSTransfar...
Data Mining Model Training C:\Program Files (x3&8)\... MSMDPP.FX...
KAl micie Bt e e P [ T L (R . | EACRACAO ;I

— COMMX 5515 2008 Source

- Language: Language Meutral
Version: 11.5.0.1

()4 I Cancel Reset

DataSync

11) Double click on the CONNX SSIS 2012 Source box in the design window to configure the source
data. If there is only one CONNX Connection manager then it will automatically connect to it and display
the change data capture tables. The list of tables will have the name of the transform first, then be
appended with what data is in the table. For this one we are going to use the _xfrm_inserts table to get
all new rows that have been inserted into the table. Press the OK button to Save the new configuration
and return to the Data Flow designer. Another option to specifying a table is to use a select SQL
Statement using the change tables. This is there for customized data retrieval and is an option, however
likely all the change data is needed and selecting a table will suffice.
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Editor for CONNX S5IS Source
Enter the connection manager and select the table to move changes to 5515

Connection Managers
|Cor1m£onnedionManager

Select Data from a Table or a SQL statement
®) Get data from table:

Database Cwner Table

bfifer dbo CustomersRegion 1_xfrm

bfifer dba CustomersRegion 1_xfrm_counts

bfifer dba CustomersFegion1_xfrm_deletes
CustomersRegion1_xfrm_inserts

bfifer dba CustomersRegion 1_xfrm_status

bfifer dbo CustomersRegion1_xfrm_updates

bfifer dba CustomersRegion2_xfrm

bfifer dbo CustomersRegion2_xfrm_counts

Get data from SQL statement

12) The Data Flow is now ready for a target to move the change data to. Go to the toolbox, in the "Data
Flow Destinations" section and drag "SQL Server Destination" to the design pane and drop it. Then drag
the green arrow from the "CONNX SSIS 2012 Source" object to the "SQL Server Destination" object and
the designer will create a green line between the two objects.
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oo Integration Services Project9 - Microsoft Visual Studio (Administrator) == -
Eile Edit View Project Build Debug Team Data Format 5515 Tools Test Infragistics Anpalyze Window Help
;'J'ﬁﬂ@lf’a CE} _._1‘||"J'm';:ﬂ'—_$|b|DEVE|meent'||Defau|t '”@;

5515 Toolbox E Source Control Explorer | Package.dtsx [Design] e b4

|% DataReader Destinatian E‘u Control Flow |[2: Data Flow | {4 Parameters | & EventHa... |u5 Package E... _?3
TZ‘ Dimension Processing
@ Excel Destination

S Flat File Destination
# ODBC Destination

| % OLE DB Destination -
(@ Partition Processing [ comoxssis 2012 Source

u@a Raw File Destination

Data Flow Task: | [ Data Flow Task - Move Customer Inserts v |

"¢ Recordset Destination

l__% SQL Server Compact Desti... |= l
B sql Server Destination
l_J | SQL Server Destination Q

sapadold A szio(dg uoinjog g‘ (5155) pavels Buipag

~ | SOL Server Destination o

Provides connections to a local SQL
Server database and bulk-loads data
into SQL Server tables and views. Note:
to optimize performance, we
recommend using the OLE DB
destination instead.

Connection Managers

3 ConnxConnectionManager

Eind Samples
FRRTL RN B Server.. % Toolbox

ﬂ; Error List i' Breakpoints B Output EL Pending Changes B Find Results 1 %8 Find Symbol Results

13) Now we need to edit where the change data is moved to, right click on the SQL Server Destination
object and select "Edit". That will open the SQL Destination Editor on the Connection manager screen.
Next to the "Connection Manager" dropdown list select the "New..." button. That will bring up the
Connection Configure screen, if you have a SQL Server connection it will be displayed in the list. If not,
Select the "New" button and input the connection information to the SQL Database you wish to be the
target. Select "OK" to finish and the connection specified will now be in the "Connection Manager"
dropdown.

14) Select a table to move the data to from the "Use a table or view:" dropdown menu. If this is going to a
new table, press the "New..." button and specify the name in the create table statement then hit "OK" and
it will be selected in the dropdown menu.

15) Select "Mappings" in the list on the left, the default mappings will be displayed. Change if necessary
and when finished press "OK" to return to the Data Flow designer.
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SQL Destination Editor

Configure the properties used to bulk copy data inte a lecal instance of the Database Engine.

Connection Manager
Mappings
Advanced

Available Inp... Available De...
_ Name ~ Name ~
| Name Name
Address _ Address _
City - City -
State State
dp dp
Country Country
Phaone b Phaone b
Input Column Destination Column
CustomerlD CustomerlD
MName Marme
Address Address
City City
State State
Zip Zip
Country Country
Phone Phone
oK | ‘ Cancel ‘ ‘ Help

16) The package is now ready to move change data. The package can be run by pressing F5, green

indicates a successful run, red indicates an error.

Note, if there has not been any changes on the source

data the sync will be green for success, however no entries will be moved because there were no
changes.
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oo |ntegration Services Project9 (Running) - Microsoft Visual Studio (Administrator) -8 -
File Edit View Project Build Debug Team Data Format 5515 Tools Test |Infragistics Analyze Window

Help

Pl e (i |§| & =3 ﬂ‘|| G IR CRR P R :J>| P | Development ~| | Default ||H;
Pou @@y ELEE|He %P

! Process: Thread: L 4 ;

L, Package.dtsx [Design]

Ew Control Flow |[Z5 Data Flow |V' Parameters | & Event Handlers “5 Package Explorer | % Progress

u

@ COMNMY Sync Task - Savepoint Customers

) @ JRioldxg uonnjos g‘

8
l_;ﬁ_J Data Flow Task - Move Customer Inserts |

!

|| ConnxConnectionManager __J_BFIFER".,SQLZEIIIE(H.SQLRepTargetl.SSIEMmin 3 BFIFER\5QL2012¥64.S0LRepTargetl

&
¥
L
=
e
=

i |
a
-
2
=}
m
=+
m
L

Connection Managers

QPackaqe execution completed with success, Click here to switch to desion mode, or select Stop Debuaging from the Debug menu.

% Call Stack ﬁ Breakpoints M Command Window & Immediate Window B Output B Autos B Locals _@I Wat

Ready
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Performing a Manual Synchronization

When the Transform has been saved, it will show up in the list of Transformations as a saved Transform.
It can then be manually syncronized. Select the Sync Now button, and the synchronization should occur.

wi- CONMX Data Synchronization I 5 =] |

File Options Tools Help

 Settings I Tables Transformations |Gmups| Schedule I Global Tasks I

— Tran=formation List: i |
Transformation Name | Target Table | Start | —

E
CustomersFmg SQLServerWarchouse dbo.customers... | 117092009 4:11:04 PM 1 Pt
Hallof Fame MMCKEEZ008 dbo halloffame2 11/06/2009 111708 ... |1 =
Crders 2005 SQLServerWarehouse dbo Orders ci... | 11/12/°2009 3:44.53 PM ,
Test Transform MMCKEEZ2008 dbo test&102 11/06/2009 3:38:03 PM | 1 Eroperties
[_ Sync Now

« I 2l

4

To validate the transformation, you can use Infonaut to display the contents of the new transformed table.
The name of the table is SQLServerWarehouse.dbo.Orders_cisam.

Invoke Infonaut by selecting TOOLS/Launch Infonaut. After connecting to the CDD, you can list the tables
in the CDD, and select SQLServerWarehouse.dbo.Orders_cisam. The query appears as:
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2 InfoNaut Profe:

mib\CONNXDataSync.cdd
File View Connection Tools CONNX Help

Transaction: *E Begin i Commit % Rollback

¥ pxecute g Show Tables Build Query ¥ Report (& Refresh cDD ODBC Trace ;i% Get Query Schema  Max Rows

- | ExecutionPlan 3af UniformSQL 3% Relational DB SQL

DataSync

Recent Connections: |DD=C:\mIb\CONNXDaGSync.cdd:Prompt=2:Persist Security Info=True:APPLICATION=0NDEMAND;

Recent Queries: |SELECT * FROM 5QLServerWarehouse.dbo.Orders_cisam =l
SELECT * FROM SQLServeryWarehouse.dbo.Orders_cisam ;l
|

o .S,

ORDERID 4| CUSTOMERID | PRODUCTID  +| ORDERDATE 8| PRODUCTQUANTITY 4| crxrownumber 43| ADJUSTEDPRODUCTQUANTITY  +
1 vl MERRG 1

2 1 MERRG 40 05/15/1885 2 4
3 i MERRG 59 © 05/151995 3 T
7 1 MERRG 64 05/15/1895 4 45
5. t7 FOODI kjl 05/16/1995 5 36
o ] - TOMMI 4 06/20/1385 6 1
5 [3 TOMMI 7 06/20/1995 7 4
g (4 RATTC 16 0612311995 8 1
9 4 RATTC 43 06/21/1995 9 11
BT L) RATTC 0612111935 0 61
115 SAWYH 2 0712811995 1 13
12 (5 SAWYH 27 0712811595 12 &
3 6 MORNS 11 07/31/1835 13 5
14 6 MORNS 19 0713111995 14 21
15 6 MORNS 52 07/31/1895 15 [
1| 4| Resord: 1]of 250] » | m| Time - 0.090261

El
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Editing a Transformation

When you are at the main screen for Transforms, a Transform can be edited by selecting Properties. The
steps to edit a transform are similar to creating a transform with one notable exception. If the Transform
has been successfully synced, a physical file exists, and the default is to not permit major alterations to
the Target Table. This means that any Transformation that has the potential for physical alteration cannot

be done, unless "Drop and Recreate existing Target Table" is checked. The screen shot below

demonstrates this:

=
Action  Tools Help
Source Ta | Column Map | Index I
—Select the target of the transform
Select the destination table for the transform data. Selecting a new target table will allow you to design the structure of the
destination table in the next screen, which will later be created during the first sync. Selecting an existing target table will
allow data to be moved into a table that already exists on the destination database.
{~ Specify a new table for the target of the transform to be created on the first sync
Select Database Select Owner Specify the New Table Name
| &) FZ |
{*' Select an existing table to use for the Target in the transform
‘arehouse. dbo.customers _mms j
™ Drop and Re-Create the existing target table.”
* This allows the structure of a table that already exists in the destination datst to be ct i in the next screen
Cancel Prev Next
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Using the Expression Builder

How to enter:

The Expression builder can be opened from either the Query builder or the Column Mapping tab in the
Transform Properties wizard. From the Column Mapping tab, double click on the Source column that
you wish to build into an expression. Another way to enter the Expression builder is to right click on the
Column map table and select Expression Builder from the context menu. This will open the
Expression builder and put the selected column name into the Expression field. From the Query
builder, either right click on the Expression field and select Expression Builder from the menu.
Another way is to select the box with the "..." at the right side of the expression cell in the query
builder.

1. Enter the Expression builder from the Column Map

-Ioix
Action  Tools  Help
Snuroel Target Column Map | Index |
Mapping Edit Row Functions
Source Column | Data Type | Length | Prec | Scsle | Target Column Data Type Length | Frec | Scale
customerid CHAR 5 0 0 customerid CHAR 5 0 0
gcustomernamﬁ k T ! i0 | customername : i 0
customeraddress SRSt s, 0 0 customeraddress 0 o
customercity Cut 14 ] 0 customercity CHAR 14 0 o
customerstate Copy 10 0 0 customerstate CHAR 10 0 0
customerzip Paste L ] 0 customerzip CHAR 8 0 ]
customercountry Delete 7 ] 0 customercountry CHAR 7 0 0
customerphone TR 14 ] 0 customerphone CH&R 14 0 ]
—Row Functions
& Rawlp | op Add Row | Preview |
(0 Row Down | x Delete Row | < Prev | Next = Cancel

2. Enter the Expression builder from the Query Builder.
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QueryBuilder

=10l %]

= Main Main | E1-CONNX_DEMS_examples =]
E FIELDS --dba.CUSTOMERS_DEMS
- RMS dbo.custome T - @ --dbo. EQUIPMNT_DEMS
- RMS dbo custome rmi 2 - dba.ORDERS_DBMS
-~ RMS dbo.custome, ¥ customend st - dbo.PRODUCT_GROUPS_D
. -~ RMS.dbo.custome W customemame s --dbo.PRODUCTS_DEMS
= FROM ¥  customeraddress = conrx_rdh_examples
- RMS dba custome [V customercity strr --dbo CUSTOMERS_RDE
[T customerstate st - dbo EQUIPMNT_ROB
[” customerzip = --dbo. ORDERS_RDE
[T customercountry --dbo.PRODUCT_GROUPS_R
[T customemhone --dba. PRODUCTS_RDB
- CONNXDB
[E-RMS
- dbo.customers_ms 1
ﬁ - dbo.eguipmnt_rms
01.rtputr,Expression \Y\ggregate Mias | Sort Type 2 SED'DMBB—WS
- dbo product_groups_rms
v - dbo products_ms
I [E- 5QL2005_32BIT
--dba. ADABAS_FILE_11_ADAI
v RMS dbo customers_rms cus... dbo ADABAS_FILE_11_AICH]
[¥  |RMS.dbo customers_ms.cus... ¥ --dbo. ADABAS_FILE_11_AICtz .
e wl : [ | M——
SELECT RMS dbo.customers_ms customerd, RMS dbo customers_mz customemame.
RMS dbo customers_rms customeraddress, RMS dbo customers_mns customercity
FROM RM3 dbo customers_ms

Preview Cancel

Why to use:

The Expression builder is designed to help the user create complex expressions easily. It lists functions
supported by CONNX, gives information about the functions and the arguments it contains. This can be a
helpful reminder of standard SQL functions and a good way to learn about CONNX specific functions.

The Layout:

The Expression builder is composed of the following parts: Functions available list, Columns
available list, Function Name and Description, Function Argument Description table, Expression
Alias input field, and Expression SQL field. All functions supported by CONNX are listed in groups in
the left panel, the groups can be expanded or collapsed to see all functions available. When a function is
selected the name and the description of the function are shown in the table on the top right. Also after a
function is selected the list of function arguments and their descriptions can be found in the Argument
Description table. The Expression field at the lower right can either be edited directly or it will show the
built Expression. The Expression Alias entry field is for creating a simple name for the expression that
can be used for the Target column name when mapping.

Example:
The following example goes step-by-step through an example of building a transform

1. Upon entry to the Expression Builder the contents of the column selected will appear in the
Expression SQL field and be highlighted.
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Functions I Columns I

Function Name and Description

DataSync

=10l x|

- Decision
-- Numeric
-- Scalar
B String

o ASCII

- BIT_LENGTH

- CHAR_LENGTH
- CHARACTER_LE
.CHR

- CNXFORCEBINA
- CNXFORCECHA
- CHXNAME

- CONCAT

- DIFFERENCE

- HEX,

- INSERT

... LCASE

.. LEFT

- LENGTH

- LOCATE

- LTRIM

- OCTET_LENGTH
- POSITION

- REPEAT

- REPLACE

- RIGHT

- RTRIM

- SOUNDEX

.. SPACE

- SUBSTRING

(B P et

4 | I k

| »

Value Argument

Description

Expression Alias:

2. Browse through the function list expanding or collapsing groups to find the appropriate function.
Select functions that may be of interest to see their description to aid selection. Once the
appropriate function is found double click or select the Add Function button and it will appear in
the Expression SQL field.
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112

wt - CONMX Expression Builder
Functions ICollens I

B} Conversion

-- Date

-- Decision

-- MNumeric

-- Scalar

=8 String
i ASCII

- BIT_LENGTH

- CHAR_LENGTH

- CHARACTER_LE

..CHR

- CNXFORCEBINA

- CNXFORCECHA

- CHXNAME

- CONCAT

- DIFFERENCE

- HEX

- INSERT

- LCASE

.. LEFT

- LENGTH

- LOCATE

- LTRIM

- OCTET_LENGTH

- POSITION

- REPEAT

- REPLACE

- RIGHT

= RTRIM

- SOUNDEX

- SPACE

- SUBSTRING =
Y _>l_I

-

=101 %]

Function Name and Description

| RTRIM(string_exp)

Returns the characters of string_exp with trailing blanks removed.

Argument Description

customername i string | The string expression where trailing blanks will be removed.

e R : 8
Add Function Moreialises Expression Alias:

RTRIM { customemame )

Done Cancel

3. When the function appears in the Expression SQL field the highlighted text will then appear as
the first argument of the expression. Other expression arguments can be filled out by either
direct editing in the Expression SQL field, or by editing the value cell in the Expression

Arguments table.

4. The Expression Arguments table can be used to enter the values for the expression. The first
field can be edited and used to put values into the function. The second column in the table tells
the datatype of argument the function is expecting. The third column has a description of what
the purpose of the argument is in the function. In the for each argument in the table edit the
Value field and enter the appropriate column name, characters or numbers for the function
argument. Note, as values are entered here they also appear in the Expression SQL field.



8- CONNX Expression Builder , o ] 4

Functions I Columns I

B} Conversion

-- Date

-- Decision

-- MNumeric

-- Scalar

=8 String
i ASCII

- BIT_LENGTH

- CHAR_LENGTH

- CHARACTER_LE

..CHR

- CNXFORCEBINA

- CNXFORCECHA

- CHXNAME

- CONCAT

- DIFFERENCE

- HEX

- INSERT

.. LCASE

.. LEFT

- LENGTH

- LOCATE

- LTRIM

- OCTET_LENGTH

- POSITION

- REPEAT

- REPLACE

- RIGHT

= RTRIM

- SOUNDEX

- SPACE

- SUBSTRING

(B P et

4 | I k

|»

| RTRIM(string_exp)
Returns the characters of string_exp with trailing blanks removed.

DataSync

Function Name and Description

customername | The string expression where trailing blanks will be removed.

Argument Description

——
customemame

Add Function Mare Yalues Expression Alias:

Done Cancel

5. Another way to enter the values for the function arguments is to edit them directly in the
Expression SQL field. Any changes here will be reflected in the Expression Arguments table.

Add another function to the expression by placing the cursor to the desired location of the new
function in the Expression SQL field and double clicking the function in the list. Dragging the
cursor to make a selection in the Expression SQL field before double clicking the function will
cause the selected text to appear in the first argument of the function.

6.
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114

8- CONNX Expression Builder ] o ] 4

Function Name and Description

Functions I Columns I

B} Conversion
-- Date

-- Decision
-- MNumeric
-- Scalar

|»

Returns & character string that is derived from string_exp beginning at the character position specified by start for length

BSTRING(string_ start_exp, length_exp)

characters.

=8 Sltring

- ASCII
- BIT_LENGTH

Value Argument Description

- CHAR_LENGTH
- CHARACTER_LE
..CHR.

- CNXFORCEBINA
- CNXFORCECHA
- CHXMNAME

- CONCAT

- DIFFERENCE

- HEX,

- INSERT

customername string The string expression from which the substring will be returned.

1 numeric The numeric expression that evaluates to the starting position (one based) of the
substring to be returned.

| numeric he numeric expression that evaluates to the maximum length of the substring to be

- LCASE
. LEFT

- LENGTH
.. LOCATE

Add Funotion Mo

Expression Alias: IFU" Mame

- OCTET_LENGTH
. POSITION

. REPEAT

. REPLACE

- RIGHT

- RTRIM

- SOUNDEX

. SPACE

B SUBSTRING i
_>l_I

(Rl

4 I I

- L TRIM COMCAT { LCASE { RTRIM { customerid } ), SUBSTRING { customemame, 1,12)) as FullName

7. Add an alias to be used for the corresponding target table column name. In the Expression alias
field type a simple and descriptive name for the expression. It will automatically be added to the

end of the expression.




wt - CONMX Expression Builder

Functions I Columns I

B Conversion

Date

Decision

Mumeric

- Scalar

=8 String
o ASCII

- BIT_LENGTH

- CHAR_LENGTH

- CHARACTER_LE

.CHR

- CNXFORCEBINA

- CNXFORCECHA

- CNXNAME

.. CONCAT

- DIFFERENCE

- HEX,

- INSERT

.. LCASE

- LEET

- LENGTH

- LOCATE

- LTRIM

- OCTET_LENGTH

.. POSITION

. REPEAT

. REPLACE

- RIGHT

= RTRIM

- SOUNDEX

- SPACE

- SUBSTRING =
Y _>l_I

|»

Function Name and Description

| RTRIM(string_exp)
Returns the characters of string_exp with trailing blanks removed.

DataSync

=101 %]

Argument Description

[ customername | siring | The string expression where trailing blanks will be removed.

Add Funotion

Expression Alias: Iwewl:ustomerName

RTRIM { customemame } AS newCustomertame
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Deleting a Transform

Deleting a Transform simply deletes the Transform from the list of available transforms to sync. It will not
delete the Destination Target Table (if it exists). The procedure to delete a transform requires
navigating to the Transformations tab and pressing the Delete button.

wt - CONNX Data Synchronization 1 = IEI|£|

File Options Tools Help

Settings | Tables Transfomnations | Groups | Schedule | Giobal Tasks |

r— Transformation List: e |
Transformation Name | Target Table | Start | End | Rows | Ins —
CustomersRms SQLServerWarehouse dbo.customers... | 11/09/2000 4:11:04 PM | 11/09/2003 4:11:12PM | 64 1] Delete [
HallofFame: MMCKEE2008 dbo halloffame2 11/06/2009 11:17:08 ... | 11/06/2008 11:17:10 ... | 3477 0 — =]
MMCKEE2008 dbo test6102 3 E T B ;

Eroperties
Sync Now
Refresh
< o
g
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Groups Tab

To place multiple tables into a single group

DataSync

1. Selectthe Groups tab in the CONNX Data Synchronization tool window.

wt- CONNX Data Synchronization

File Options Tools Help

Settings | Tables | Transformations Groups | Schedule | Giobal Tasks |

Ele]

—Group List:
Group Mame I Start I End
AAA 11/06/2009 5:04:15 AM | 11/06/2009 9:05:01 AM | 450

=13l x|

E

&
i

E

:
g

2. Click the Add button to create a new group.
3. The Group Properties dialog box appears.
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Group Properties -

Group Name: IGI‘DLIIJ'I il
[ Only Show tables not already grouped Cancel |
—Group Members
Byailable Tables: Selected Tables
CISAM mike Customers_cisam -
C15AM . milce . Equipmnt_cisam
CISAM mike Orders_cisam

CISAM mike Product_Groups_cisam

CISAM mike Products_cisam
COMNX_DEMS_examples_1.dbo CUSTOM
COMNX_DEMS_examples_1.dbo EQUIPME
COMNX_DBEMS_examples_1.dbo ORDERS
COMMNX_DEMS_examples_1.dbo PRODUC
COMMNX_DEMS_examples_1.dbo PRODUC
conre_rdb_examples.dbo CUSTOMERS_R
conre_rdb_examples.dbo EQUIPMNT_RDE
conre_rdb_examples.dbo ORDERS_RDE
conr_rdb_examples.dba PRODUCT _GRO

conre_rdb_examples.dbo PRODUCTS_RD
H]NNXDH Ardmin I'I.I'II'I.I'IF.KFIF?{N'!IH. rhn lej
4 3

v [

XS

—Target Override
I™ Override Default Target Database: | <Default > =l
Target File Directory: I:Defauft‘s File Extension: I:Defaul't‘;

4. Click the Only show tables not already grouped check box to show ungrouped tables.
Displaying and viewing ungrouped tables may help to avoid accidentally scheduling
resynchronization of identical table(s). (Optional step.)

5. Optionally, you may override the default target database by clicking the Override Default Target
Database check box and selecting a new target. Enter the target file name directory, if applicable.
(This function is only available for VSAM and RMS databases, which use target file names.) To
change the file name extension, for example, from .dat to .bak, enter the new file name extension
in the File Extension text box.

6. Enter a name for the new group, and then select the tables to be included in the group.
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Group Properties

Group Name: IGI‘DLIp'I i

_ ok |
[ Only Show tables not already grouped Cancel |

—Group Members
Lorailable Tables: Selected Tables

CONNX_DBEMS_examples_1.dbo CUSTOM
CONNX_DBMS_examples_1.dbo EQUIPME
COMNNX_DEMS_examples_1.dbo ORDERS
CONNX_DBMS_examples_1.dbo. PRODUC
CONN¥_DBEMS_examples_1.dbo PRODUC
conre_rdb_examples.dbo CUSTOMERS_R
conre_rdb_examples.dba EQUIPMNT_RDE
conr_rdb_examples.dbo ORDERS_RDEB
conr_rdb_examples.dbo PRODUCT_GRO
conre_rdb_examples.dbo PRODUCTS_RD
CONNXDE. Admin MMCKEE2008_dbo_Trar
r{.‘(]NN}(ﬂH b viewe 3 I Llj

v [

XS

—Target Override
I™ Override Default Target Database: | <Default > =l
Target File Directory: I:Defauft‘; File Extension: |<[efault>

7. Click the single arrow button that points to the right to move the selected tables.
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Group Properties ]

Group Name: IGI‘OLIp'I i

_ox |
[~ Only Show tables not already grouped Caneel |

—Group Members
Lorailable Tables: Selected Tables
CISAM mike Orders_cisam - CISAM mike. Equipmnt_cizam
COMNN¥_DBMS_examples_1.dbo CUSTO CISAM mike . Product_Groups_cisam
COMNNX_DEMS_examples_1.dbo EQLIPME CISAM mike.Products_cisam

COMMX_DEMS_examples_1.dbo ORDER

COMNMNX_DEMS_examples_1.dbo PRODUC
COMNX_DEMS_examples_1.dbo PRODUC
conre_rdb_examples.dbo CUSTOMERS_R
conr_rdb_examples.dba EQUIPMMNT_RDE
conr_rdb_examples.dbo ORDERS_RDE

conre_rdb_examples.dba PRODUCT_GRO
conre_rdb_examples.dbo PRODUCTS_RD

v
|LI

COMNXDE. Admin MMCKEE2D08_dbo_Trar < |
CONNXDE dbo view3
COMNNXDE dbo viewd e
CustomersEms —l
DHITHFIF!I dhno Customers dataflex _Ij
4 »
—Target Override
I™ Override Default Target Database: | <Default > =l
Target File Directory: IcDefauh‘; File Extension: |<[efault>

8. Click the OK button to create the group.
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wi- CONMX Data Synchronization i ] |

File Options Tools Help

Settings | Tables | Transformations Groups | Schedule | Giobal Tasks |

. List:

roup Lis Add

Group Name | Start | End | Ao |_|

AL 11/06/2009 5:04:15 AM | 11/06/2009 9:05:01 AM | 450 Delete

agg —

Group1 P =
Sync Now

Refresh
d | i

9. To change the properties of the group, to add or remove tables from the group, select a group
and click the Properties button.

10. The Group Properties dialog box appears.
11. Select the desired changes, and then click the OK button.
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To synchronize a group on demand
1. Click the Sync Now button to start the synchronization process.
2. The Synchronize dialog box appears.

Synchronization T
yhchronization Type K

(v Automnatic
Cancel
" Incremental Update

" Full Reload

3. Select the synchronization type, depending on whether an incremental update or a full reload is
preferred. The recommended synchronization for the select database is displayed.

4. Click the OK bhutton to start the synchronization process.
5. The Processing Estimates screen appears.

Processing Estimates...

Totals: 5 Tables, <Unknown: Rows Time

T ables F'n:u:exsedl Rows Processed | Start Time | Est. Completion Time | Current Elapsed Time |
oso os0 10M14/2005 2:58:45 P 101442005 3:28:45 Pk 0.00 Hours

Thread | Current Table Tables Done | Rows Done | Current Action
Thread 1 COMNE_DBMS_examples.dbo ZUSTOMERS_DBMS ] 0 Connecting
Thread 2 COMNX_DBMSE_examples, dbo EQUIPMNT_DBMS n 0 Connecting
Thread 3 COMNNX_DBME_examples.dbo . PRODUCTS_DBMS i 0 Connecting
Thread 4 1] 0 Initializing...
< >

Cancel
A

6. The top left pane in the Synchronizing screen displays the number of tables and rows that have
been processed so far. The totals from a previous run (if any) appears as a text string below the
pane.

e The upper right pane displays the start time, estimated completion time, and time spent
so far in synchronization. The estimated completion time and elapsed time change as

synchronization progresses.
e The slider bar below the left pane gives a visual estimate of time until completion.
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e The bottom pane displays the variety of thread tasks. The first column contains the
number of threads being run, the second column contains the name of the table. The third
column contains the number of tables completed. The fourth column contains the number of
rows. The final column explains the active function of the currently running thread. When
complete, the CONNX Data Synchronization window appears.

6. If you wish to perform this synchronization on a regular basis, you can create a schedule. To
create a schedule, click the Schedule tab to establish the timing of the synchronization. See To schedule
a synchronization task for more information.
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Schedule Tab

To schedule a synchronization task

Note: Do not attempt to schedule a new task while a Data Sync scheduling task is currently running. See
To select a target database for synchronization for more information.

1. Selectthe Schedule tab in the CONNX Data Synchronization tool window.

mi- CONMX Data Synchronization i ] |

File Options Tools Help

.Seﬁingsl Tahbles | Transformations I Groups

—Scheduled Synchronizations: e
Schedule Name | tem Type —l—
Delete
Properties
1| | i

2. Click the Add button to create a new scheduling task.
3. The Select Item to Schedule dialog box appears.
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Select Item to Schedule

Tables & Groups

M arne | Tupe |
araupl Group
COMME_DEMS_emamples.dbo. CUSTOMERS_D...  Table
COMMe_DBMS_emamples. dbo EQUIPMMT_DEMS  Table
COMMe_DBMS_examples.dbo JRDERS_DEMS  Table
COMME_DBEMS_examplez.dba PRODUCTS_DB... Table
conne_rdb_examples.dbo. CUSTOMERS_RDE Table
cohne_rdb_examples. dbo.customers_ms Table

Cancel

OF.
=N

4. Select the tables or groups to be included in the scheduling task.

Select Item to Schedule

Tables & Groups

RE | Tupe |
GEroupl Group
COMME_DBERMS_examples.dbo. CUSTOMERS_D...  Tahble
COMM_DBMS_eramples.dbo. EQUIPMMNT _DEMS  Table
COMME_DBMS_examples.dbo JRDERS_DEMS  Table
COMME_DBEMS_exmamples.dbo PRODIUCTS_DB... Table
conre_rdb_examples. dbo. CUSTOMERS _RDB T able
conny_rdb_examples. dbo. customers_ms Table

Cancel

OE.
==

5. Click the OK button.
6. The Synchronization Recurrence Frequency dialog box appears.

DataSync
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Synchronization Recurrence Frequency
Schedule Mame | Q.

Set Recurrence Pattern | Cancel

Table COMME_DBRMS_examples. dbo. CUSTOMERS _DEMS
Synchronization Type

o+ Automatic
" |ncremental Update

" Full Reload

Trigger File

[ Bun only when tigger file is present at scheduled time

Trigger File:

Syncronization T azks

Before Synch Task: |

On Success Task: |

On Failure Tazk: |

7. Enter a name for the schedule in the Schedule Name text box, and then click the Set
Recurrence Pattern button.

Set Recurence Pattern

8. The Date and Time Selection dialog box appears.

126



10.

11.

12.

DataSync

Date and Time Selection

D ate Selection

i* Trigger every |1 dayz

" Trigger on zpecific days:

Time Selection

i Trigger everny |24 |H|:||_,|r3 j between |12:EIEI:EIEI.-'1‘-.M —! and |'I'I:EE|:EE| Fhd

a

i Trigger at these times;

PR ] ]

Active Range -Holidaps

This item is active beginning |1n;1 4/2005 j| 12.00:00 86— | | & Mo special treatment
- " Do not tngger on holidaps

[ Thiz iterm iz only actise kil | : J| 000 b ] £ Trigger only on holidays
Help (0] | Cancel |

The options available in this dialog box enable you to set a synchronization schedule that can
occur on a specific day, or at a specific minute or hour. You can also establish a specific range of
days or hours in which the synchronization is active, and then specify the day and time at which
the synchronization ceases.

Click the OK button to return to the Synchronization Recurrence Frequency dialog box. Click
the OK button. If the CONNXSchedule service has not been started, a dialog box appears asking
if you would like to start the service. Click the Yes button.

If the service has been started once, then stopped, a dialog box appears asking if you would like
to restart. Click the Yes button.

The Synchronization Recurrence Frequency dialog box appears. Click the OK button to
continue.
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To select a synchronization date

1. Inthe Date and Time Selection dialog box, under Date Selection, click the Trigger every
days radio button, and then enter a number in the text box.

Date and Time Selection

-Date Selection

& Trigger evens |1 days

" Trigger on zpecific days: _

Time Selection

i Trigger everny 124 IHDurs ﬂ between |12:EIEI:EIEI.-'1‘-.M ‘. and |'I'I:EE|:EE| Fhd

a

i Trigger at these times;

R

Active Range -Holidaps

This item is active beginning ]mﬂ 4/2005 j| 12.0000 4h— | @ Mo special treatment
- " Do not tngger on holidaps

[ Thiz iterm iz only actise kil I : J| 12 0000 Ak £ Trigger only on holidays
Help (0] | Cancel |

2. If you want to change the trigger date, click the Trigger on specific days radio button, and then
click the Plus sign button.

#

3. The Select Days dialog box appears.
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select Days

I Mav [ September

February [ June [ October
I March I July [ Movember
[ April [ August [ December

Days

i+ Trigger on these days of the manth: 2

] | Sunday
i Trigger on these davs of the week: :

" Trigger [0 days ] fey J the ] B J I J
" Triggerlf;‘t_ days I—‘_| the last day of the manth
i Trigger [EI— days l—_| E azter

Help (5] | Cancel |

4. Under Months, select a month check box. You may select more than one month.

Months

v danuar_l.x [ May [~ September
[ February [ Jure [ October
[ March [ July [ Movember
[~ April [ August [ December

5. Under Days, there is a range of daily triggers to choose from. If you select Trigger on these
days of the month, you must click the radio button, then click the check boxes for the days. You
can choose one or more days.

= Trigger on these daps of the month: [[7]

6. If you select Trigger on these days of the week, you must click the radio button, then click the
check boxes for the days of the week. You can choose one or more days of the week.
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% Trigger on these davs of the week: ﬂsiu!n? 2y Al

[] Tuezday ;I

7. Ifyou select Trigger __ days the , you must click the radio
button, then choose items from the list boxes.

{* Trigger |0 da.'r'SI.-'l‘-.fter j the |2r'u:| j IM-:unl:Ia_l,I j
Irelative to the beginning of the manth j Selech "

Friday

. - Saturday
¢ Trigger - da_lrlsl'{','fter I the last day of the maonth Ay Weskday [MF]

A weekend Day [Sa,5u]
" Trigger - da_l,lsl,.-:-.,fter vI E aster Ay Busingss Day [M-F except |—
Arn Mon-Business Dap [Sa,5u, ™

8. Ifyou select Trigger __ days the last day of the month, you must click the radio button,
enter a day, then choose either After or Before from the list box.

* Trigger |5 davs|Before j the lazt day af the maonth

| Easter

9. Ifyou select Trigger __ days Easter, you must click the radio button, enter a day, then
choose either After or Before from the list box.

{* Trigger |-| 5 da.'r'SI.-'i'-.ft

j E aster

10. Click the OK button to return to the Date and Time Selection dialog box.
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To select a synchronization time

1.

In the Date and Time Selection dialog box, under Time Selection, click the Trigger every

between and radio button, and then enter a number in the first
text box. Select either Minutes or Hours from the first list box, then select the hour from the two
clocks during which you want the synchronization task to run.

% Trigger everny |3|:| IMinuteg j between |12:EIEI:EIEI.-‘-‘-.I'-1 j and |11:53:59 P4 j

If the scheduling requirement is irregular, you may use the second option. Select the radio button,
and then select the hours you need from the list box. When you have completed your scheduling
input, click the Save icon.

{* Trigger at these times: 0200 Ak
05:00 Ak

0000 PM = E ﬂ

To remove any of the information from this schedule, select the time you want to remove, then
click the Delete button. To return to adding more scheduling time, click the Plus button.

f* Trigger at these times: | 0200 AM

| 50000 M — E ﬂ

4. Click the OK button to return to the Synchronization Recurrency Frequency dialog box.
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To select an active range

1. Inthe Date and Time Selection dialog box, under Active Range, select a date from the This
item is active beginning text box, and then select a time from the list box.

Active Bange
Thiz item iz active beginning I 1041842002 ;" 12:00:00 .-’-'-.I'vﬂ

[T This itern iz anly active urtil J /8 /2000 j|12;|:||:|;|]|:| ;}.,r.,ﬂ

2. To establish an end date for a synchronization task, select the This item is only active until
check box.

¥ This iter iz anly active until [ 3 7 5 /2003 j|-|2;|:||];|:||:| M«,ﬁ

3. Click the OK button to return to the Synchronization Recurrence Frequency dialog box.
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To run atrigger file

1. Inthe Synchronization Recurrence Frequency dialog box, under Trigger Files, select the Run
only when trigger file is present at scheduled time check box. Trigger files are created by
external database processes and are designed to signal the appropriateness and timing of a
synchronization. For example, a user might not want to run a scheduled synchronization until an
important database backup is complete. The job that performs the database backup can delete
the trigger file, perform the backup, and then create the trigger file. If the backup is still being run,
the synchronization is further delayed until the trigger file is found. Once the backup is complete,
the trigger file appears, and the synchronization proceeds as expected.

2. Enter the name of the trigger file in the Trigger File text box, and then click OK.

Synchronization Recurrence Frequency
Schedule Name  |Schedule] QK

Set Recurrence Pattemn | Cancel
Table COMNM_DBMS_examples. dbo.CUSTOMERS_DEMS
Synchronization Type Ewvery 1 day(z] Every 24 Hours
f* Automatic

" |ncremental Update

" Full Reload

Trigger File

[v Bun only when tigger file iz present at scheduled time

Trigger File: Wypzharehoperationsins_ready. b

Syncronization T azks

Before Sunch Task: |

On Success Task: |

On Failure T azk: |
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To establish holiday scheduling

1. Inthe Date and Time Selection dialog box, under Holidays, select from the choices by clicking
either the No special treatment, Do not trigger on holidays, or Trigger only on holidays radio
button.

Halidapz
= Mo zpecial treatment

% Do not ngger on haolidays
" Trigger only an halidays

The CONNX Data Synchronization Tool is currently programmed to include New Years Day
(January 1), Memorial Day (May 30), Independence Day (July 4), Thanksgiving Day (fourth
Thursday in November), Labor Day (first Monday in September), and Christmas (December 25)
in its holiday schedule.

2. Click the OK button to return to the Synchronization Recurrence Frequency dialog box.

134



DataSync

To view scheduling properties

1. Onthe Schedule tab, under Scheduled Synchronizations, select a Schedule.

mi- CONMX Data Synchronization i ] |

Flle Options Tools Help

Settings | Tables | Transformations | Groups ~ Schedule | Giobal Tasks |

—Scheduled Synchronizations: e |
Schedule Mame I tem Name I tem Type —
schedulel Group1 Group Delote
Properties
1| | i
A

2. Click the Properties button.

Propertiez
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3. The Synchronization Recurrence Frequency dialog box appears.

Synchronization Recurrence Frequency |
[k |

S chedule Mame

Set Recurence Pattern | Cancel

[araup Groupl

—Synchronization Type On selected daps

* futomatic
" Incremental Lpdate
" Full RBeload

Syncronization T azks

Before Spnch Task: I

On Success Task: I

On Failure Taszk: I

4. Click the Set Recurrence Pattern button.

Set Recurence Pattern |

5. The Date and Time Selection dialog box appears. Check or change the properties of the
synchronization triggers. When you select Trigger on specific days, to add a new day select
the + sign, or select the rule in the text field to the right of it to edit or remove an existing day
specification.
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Date and Time Selection EE3 |

— Date Selection

" Trigger every - dapz

i iTrigger on =pecific davs: | On selected days of the manth

|2 [X |+

— Time Selection

f* Trigger at these times: |02:00 AM
05:00 &M

Bk

" Trigger every - IMinuteg j between |12:EIEI:EIEI Ak

= and 115559 PM =

1l

— Active Range

Thiz item iz active beginning I'IEI.-"1 a/2002 L’I 12:00:00 .ﬁ.hﬂ

[¥ Thiz itern is only active until ] 270 /9003 j|12;|:||:|;|:||:| Mﬂ

Halidays
= Mo zpecial reatment

f+ Do not tigger on holidays
" Trigger only an holidays

Help

OF. LCancel
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To verify or view a synchronization in process

1. To view or verify a synchronization in process, click Control, Alt, Delete to open the Windows
Task Manager window.

5 Windows Task Manager

File Options Yiew ‘Windows Help
| Applications i-ﬁfucesses :I..I-:;er.F-nrmance.::.F-;I;l:_'a.w:l-rk.iﬁg.f
Task Skatus
CDNNK Data Synchronization Running
3 CACONNES2 datasyne Running
£t |
End Task ] [ Switch Ta ] [ Mew Task. ., ]
Processes: Gl CPU Usage: 79% Commit Charge: S06M [ S021M

2. Onthe Processes tab, locate postmaster.exe, ScheduleService.exe, and Datapump.exe.
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Options  Wiew Help

E Windows Task Manager

| .|!'.|:||:|Iiu:al:iu:un5JI Processes | Performance | Metwarking |

Image Mame

MSMSgs, exe
ExCEL.EXE
WEOKPICK, EXE
Datapump.exe
postmasker, exe
Metscp.exe
acrakray exe
connxcdd3z2.exe
hpgsawnf.exe
realsched. exe
postrasker, exe
RPDFLchr. exe
Hello.exe
postmasker . exe
Psp.exe
explarer exe
CUTLOOK, EXE
hpgsZwnd.exe

RrbnHTMI . pve

ser MName

mchar
mchar
rchar
mchar
mchar
mchar
rchar
mchar
mchar
mchar
rchar
mchar
mchar
mchar
rchar
mchar
mchar
mchar
rnrhar

_PU

oa
oo
oa

oo
oo
oa
oa
oa
oo
oa
oa
oa
oo
01
oa
oa
oo
nr

Mem Usage -

4,332 K
5,176 K

18,056 K
4,620 K
8,712K

25,544 K

43,972 K
3,236 K

W

AR5 K il

[ ]show processes from all users

Processes: ol

CPU Usage: 9%

Commit Charge; S04M [ SOZ1M

If the processes are running, the CPU time changes accordingly.

DataSync
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Per Schedule Synchronization Tasks

Per Schedule Synchronization Tasks

To associate tasks with individual synchronizations on specific tables or groups of tables, use the text
boxes below Synchronization Tasks in the Synchronization Recurrence Frequency window. The tasks
defined in this window run on distinct schedules, unlike Global Scheduled or Global On-Demand
synchronization tasks which run for every scheduled synchronization. See also To schedule a
synchronization task.

Synchronization Recurrence Frequency
Schedule Mame |S|:heu:|ule'l Q.

Set Recurrence Pattern | Cancel
Table COMMe_DBMS_examples.dbo.CUSTOMERS_DEBMS
Synchronization Type Ewvem 1 day(z) Every 24 Hours
f* Automatic

" |ncremental Update

" Full Reload

Trigger File

v Bun only when tigger file is present at scheduled time

Trigger File: Wwpwsharehoperationshims_ready. bt

Syncronization T azks

Before Synch Task: |

On Success Task: |

On Failure Tazk: |
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Before Synch Task

To define a task to run before a synchronization performed on a specific table or group of tables, use the
Before Synch text box.

Synchronization RBecurrence Frequency
S chedule Mame |S|:hedule'| k.

Set Recurrence Pattern | Cancel
Table COMNME_DBMS_examples. dbo.CUSTOMERS_DEMS
Synchronization Type Ewemn 1 day[z) Every 24 Hours
f+ Automatic

I Incremental Update

" Full Reload

Trigger File

v Bun only when tigger file is present at scheduled time

Trigoer File: |"'-"'-FIWSI"IETEI'-.I:IDEIEHDﬂS"-.rI‘ﬂS_rEEI:l_','.t:-:t

Syncranization T azks

Before Sunch Tazk:

On Success Tagk:

On Failure Tazk:

For example, you may wish to synchronize a particular set of database files, and then inform the
administrator of that particular database of the scheduled synchronization.

1. Compose a command line that resembles the following:
c:\utils\epsendnail nickd@onnx.com databaseadn n-ops@onnx.com "DB
Sync", "DB Sync Task started", 255.255.255.255

2. Test your work with the Global On-Demand Synchronization Before Sync Task and then cut-and-
paste it into the Before Synch Task text box under Synchronization Tasks in the Synchronization
Recurrence Frequency window. Substitute the TCP/IP address of your SMTP mail server for the TCP/IP
address shown above.
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On Success Task

To define a task to run if a synchronization performed on a specific table or group of tables was
successful, use the On Success Task text box.

Synchronization Recurrence Frequency
Schedule Name  |5chedulsT QK

Set Recurrence Pattemn | Cancel
Takble COMM_DBMS_examples. dba CUSTOMERS_DEMS
Synchronization Type Everny 1 day(z) Every 24 Hours

+ Automatic
I Incremental Update

" Full Beload

Trigger File

[v Bun only when tigger file iz prezent at scheduled time

Trigger File: Yhpwwsharehoperationsrms_ready. bt

Syncronization T azks

Before Svnch Taszk:

On Success Task;

On Failure Tazk;

For example, you may wish to synchronize a particular set of database files, and then inform the
administrator of the success of the scheduled synchronization.

1. Compose a command line that resembles the following:
c:\utils\epsendmail nickd@onnx.com databaseadm n-ops@onnx.com "DB
Sync", "DB Sync Task started", 255.255.255.255

2. Test your work with the Global On-Demand Synchronization Before Sync Task and then cut-and-
paste it into the Before Synch Task text box under Synchronization Tasks in the Synchronization
Recurrence Frequency window. Substitute the TCP/IP address of your SMTP mail server for the TCP/IP
address shown above.
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On Failure Task

To define a task to run if a synchronization performed on a specific table or group of tables was
unsuccessful, use the On Success Task text box.

Synchronization Recurrence Frequency
Schedule Name  |5chedulsT QK

Set Recurrence Pattemn | Cancel
Takble COMM_DBMS_examples. dba CUSTOMERS_DEMS
Synchronization Type Everny 1 day(z) Every 24 Hours

0+ Automatic

I Incremental Update

" Full Beload

Trigger File

[v Bun only when tigger file iz prezent at scheduled time

Trigger File: Yhpwwsharehoperationsrms_ready. bt

Syncronization T azks

Before Svnch Taszk:

On Success Task:

On Failure Tazk;

To inform the administrator of the failure of a scheduled synchronization, for example:
1. Compose a command line that resembles the following:

c:\utils\epsendmail nickd@onnx.com databaseadmn n-ops@onnx.com "DB
Sync Failure", "DB Sync Task failed", 255.255.255.255

2. Test your work with the Global On-Demand Synchronization On Failure Task and then cut-and-
paste it into the On Failure Task text box under Synchronization Tasks in the Synchronization Recurrence
Frequency window. Substitute the TCP/IP address of your SMTP mail server for the TCP/IP address
shown above.

3. To test the message failure behavior, you will have to cause a synchronization to fail. In lieu of
that task, test the message in the Global On-Demand Synchronization On Success task text box and then
paste the identical command into the On Failure text box under Synchronization Tasks in the
Synchronization Recurrence Frequency window described above.
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Global Tasks Tab
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Available Types of Scheduled Tasks

Scheduled Tasks

CONNX Data Synchronization enables the user to execute globally scheduled tasks that occur
simultaneously with synchronization of data. These tasks can be any sort of operation, including batch
files, executable files, backups, or data dumps. Execution of the command is automatic.

Tasks that should not be included in globally scheduled synchronization tasks include any task that

requires input from a user. Such tasks cause the synchronization to stop abruptly as it waits for user
input.

There are three types of tasks available:
e Global Scheduled Synchronization Tasks

e Global On Demand Synchronization Tasks
e Per Schedule Synchronization Tasks (Located on the Schedule tab)
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Global Scheduled Synchronization Tasks

Global Scheduled Synchronization Tasks

Global Scheduled Synchronization Tasks can be performed for every scheduled synchronization.

wi- CONMX Data Synchronization 5 (=] |

File Options Tools Help

—Global Scheduled Synchrenization Tasks

Before Synch Task: |

Cin Success Task: |

On Failure Task: |

—Global On-Demand Synchronization Tasks

Before Synch Task: |

Cin Success Task: |

On Failure Task: |

™ Halt synchronization if "Before Synch Task™ fails
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Global Scheduled Synchronization Task - Before Synch

The Global Scheduled Synchronization Task entered into the Before Synch Task text box runs before
every scheduled synchronization. For example, you could choose to send an e-mail to yourself to show
that a task was started.

wi- CONMX Data Synchronization 5 =] |

File Options Tools Help

—Global Scheduled Synchronization Tasks

ore Synch Task: |

Cin Success Task: |

Cin Failure Task: I

—Global On-Demand Synchronization Tasks
Before Synch Task: |

Cin Success Task: |

Cin Failure Task; I

™ Halt synchronization if "Before Synch Task™ fails

1. Open and download EpSendMail from http://www.codeproject.com/vb/net/epsendmail.asp.
Since the following is the expected format for using the tool...

Usage: EPSendMail from@nmmil.com to@nmail.com subject, nessage, [sntp
Server], [ccl@nuil.comcc2@nmail.com...], [attachnentl;attachment?2

P ]

...a usable command line would look like this:

c:\utils\epsendmail dogbert @onnx.com dogbert@onnx.com "Task
Started", "d obal Synchronization Task started", 255.255.255.255

3. Test the command through the Global On Demand Synchronization Before Synch Task text
box, and then cut-and-paste it into the Before Synch Task text box under Global Scheduled
Synchronization tasks. Instead of 255.255.255.255, enter the TCP/IP address of your SMTP mail server.
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Global Scheduled Synchronization Task - On Success Task

The Global Scheduled Synchronization Task entered into the On Success Task text box runs after every
scheduled synchronization. For example, you could choose to send an e-mail to yourself to show that a
task succeeded, so that you can check that your scheduled tasks are performing correctly.

wi- CONMX Data Synchronization ) 5 =] |
File Options Tools Help

—Global Scheduled Synchronization Tasks
Before Synch Task: |

Cin Success Task: |

Cin Failure Task: I

—Global On-Demand Synchronization Tasks
Before Synch Task: |

Cin Success Task: |

On Failure Task; I

™ Halt synchronization if "Before Synch Task™ fails

For example:
1. Compose a command line that resembles the following:

c:\utils\epsendnmail nickd@onnx.com nickd@onnx.com "Task Succeeded",
"d obal Synchronization Task succeeded", 255.255.255. 255

2. Test the command through the Global On Demand Synchronization On Success Task text
box, and then cut-and-paste it into the On Success Task text box under Global Scheduled
Synchronization tasks. Instead of 255.255.255.255, enter the TCP/IP address of your SMTP mail server.
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Global Scheduled Synchronization Task - On Failure Task

The Global Scheduled Synchronization Task entered into the On Failure Task text box runs after every
failed synchronization. For example, you could choose to send an e-mail to Operations to show that a
task failed, so that you can receive instructions on how to correct the problem.

& CONNX Data Synchronization i -0 x|
File Options Tools Help

—Global Scheduled Synchronization Tasks
Before Synch Task: |

Cin Success Task: |

On Failure Task: ] I

—Global On-Demand Synchronization Tasks
Before Synch Task: |

Cin Success Task: |

Cin Failure Task; I

™ Halt synchronization if "Before Synch Task™ fails

For example:
1. Compose a command line that resembles the following:
c:\utils\epsendnail nickd@onnx.com operations@onnx.com "Task
Succeeded", "d obal Synchronization Task succeeded", 255.255.255. 255

2. Test the command through the Global On Demand Synchronization On Failure Task text box,
and then cut-and-paste it into the On Failure Task text box under Global Scheduled Synchronization
tasks. Instead of 255.255.255.255, enter the TCP/IP address of your SMTP mail server.
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Global On-Demand Synchronization Tasks

Global On-Demand Synchronization Tasks

Global On-Demand Synchronization tasks can be performed for every interactive synchronization that is

manually started.

wt: CONMX Data Synchronization i

File Options Tools Help

=101 x|

—Global Scheduled Synchronization Tasks

Before Synch Task: |

Cin Success Task: |

On Failure Task: |

—Global On-Demand Synchronization Tasks

Before Synch Task: I |

Cin Success Task: |

On Failure Task, |

™ Halt synchronization if "Before Synch Task™ fails
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Global On-Demand Synchronization Task - Before Synch Task

The Global On-Demand Synchronization Task entered into the Before Synch Task text box runs before
every on-demand synchronization.

g2 CONNE Data Synchronization
File ©Options Help

Settings] Tal:ules] Gru:uups] Schedule | [

Global Scheduled Senchronization T asks

Before Synch Tazk: |

On Success Task: |

On Failure T ask: |

Global Op-Demand Synchronization Tasks
Before Synch Task: |

On Success Task: |

On Failure T ask: |

A

For example, you could choose to dump your target database before performing synchronizations:
1. Create the following task under Global On-Demand Synchronizations Tasks in the Before Synch
Task text box:
isql -S servernane -Usa -P usernane -Q'backup database corporate to
db_store"

2. When the synchronization is run, an entry resembling the following appears in the log file if the
synchronization was successful:

Log Entry: Thursday, Septenber 9, 2004 3:18:39 PM

Execut ed BeforeSync Task. isql -S servernane -Usa -P usernane -Q'backup
dat abase corporate to db_store" ReturnStatus = 0
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Global On-Demand Synchronization Task - On Success Task

The Global On-Demand Synchronization Task entered into the On Success Task text box runs after
every successful on-demand synchronization.

wt - COMNY, Data Synchronization il

File Options Tools Help

' Seftings I Tables I Transformations I Gmupsl Schedule

=101 x|

—Global Scheduled Synchronization Tasks

Before Synch Task: |

Cin Success Task: |

Cin Failure Task: I

—Global On-Demand Synchronization Tasks

Before Synch Task: |

['Dn Success Task: I |

Cin Failure Task; I

™ Halt synchronization if "Before Synch Task™ fails

For example, you could choose to execute a stored procedure after successfully performing

synchronizations:
1. Create the following task under Global On-Demand Synchronizations Tasks in the On Success

2.
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Task text box:

isql -S servername -Usa -P usernanme -d workfl ow - Q' exec popul ate_vi ews'

When the synchronization is run, an entry resembling the following appears in the log file if the
synchronization was successful:

Log Entry: Thursday, Septenber 9, 2004 3:18:39 PM

Execut ed AfterSyncSuccess Task.
wor kf | ow - Q'exec popul ate_vi ews"

-S servernane -Usa -P usernane -d
Ret ur nSt at us=0
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Global On-Demand Synchronization Task - On Failure Task

The Global On-Demand Synchronization Task entered into the On Failure Task text box runs after every
failed on-demand synchronization.

wi- CONMX Data Synchronization . 5 =] |

File Options Tools Help

' Seftings I Tables I Transformations I Gmupsl Schedule

—Global Scheduled Synchronization Tasks
Before Synch Task: |
Cin Success Task: |

On Failure Task: |

—Global On-Demand Synchronization Tasks
Before Synch Task: |
Cin Success Task: |

On Failure Task. ||

™ Halt synchronization if "Before Synch Task™ fails

4

For example, you could choose to send an e-mail and restore the database in which the synchronization
failed by creating a batch job that contains the commands to perform both operations:

1. Create the following task under Global On-Demand Synchronization Tasks in the On Failure
Task text box:
C\utils\global-failure.cnd

2. When the file global-failure contains an e-mail command and also an ISQL command to restore
the database, both commands execute whenever an executed on-demand synchronization fails.
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Troubleshooting

Purging History feature

If the CONNX Data Synchronization tool runs for a lengthy period of time, historical information that
accumulates may decrease its high performance levels. Use the following procedure to purge the
historical information.

e Onthe Options menu, select Purge History. The historical information is removed from the log.

Options  Help
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Compact Database feature

To compress the CONNXStore database and restore lost performance levels, use the Compact Database
feature.

e Onthe Options menu, select Compact Database. The contents of the CONNXStore database
are compressed.

Compack Database

Purge Hiskory
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Duplicate keys

If a target index does not build, a message about duplicate keys may appear. This may be due to case
sensitivity of the source and target servers.

For example, an RMS server may read "JOHN DOE" and "John Doe" and "john doe" differently, but SQL
Server may read them equally.

Although a unique index may exist on a source database, indicating that the data is unique, the server
may not accept the data and declare that it is not unique.

To analyze this problem, first perform a query consisting of concatenating the key columns together and
checking for counts greater than one. Such a query might show 4 duplicate rows for a table with unique
key columns Name and Address, for example.

To solve the problem, correct the data on the source server. If (for instance) "John Doe", "JOHN DOE"
and "john doe" are really the same person, merge the information in the three records together.

In cases where part number "aaa-2756" is, in fact, distinct from part number "AAA-2756", build SQL
Server (or whatever other target server we are using) in case-sensitive mode.

If an incremental synchronization gives an error about duplicate keys, the error message provides a
sample query that should return the duplicate data to aid in resolving the issue. Insert the query directly
into the InfoNaut query tool to locate the duplicate data.
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Error message

The CONNX Listener process
(CNXRUN##_MAIN) is not
running on the system.

Resolution

The listener is not running or otherwise unavailable on the database
server.

Colliding Schedules. This
schedule will not be run.

You have overlapping schedules. Perhaps you have run the
synchronization task on a basis that is too frequent for your Win32
synchronization server to keep up. You can tell how long (in seconds)
table synchronizations take to perform by performing the following

query:

SELECT
b.TableName,

timestampdiff(SQL_TSI_SECOND, a.LastSynchStart,
a.LastSynchEnd) AS "seconds",

a.SynchType,
a.InsertedRowCount,
a.UpdatedRowCount,
a.DeletedRowCount ,
a.Cardinality
FROM
CONNXDataSync..TableSynchronizations a,
CONNXDataSync..TableList b
WHERE
a.TablelD = b.TableID

ORDER BY timestampdiff(SQL_TSI_SECOND, a.LastSynchStart,
a.LastSynchEnd) desc

You can tell how long (in seconds) groups take to synchronize with the
following query:

SELECT
b.GroupName,

timestampdiff(SQL_TSI_SECOND, a.LastSynchStart,
a.LastSynchEnd) AS "seconds",

a.SynchType,
a.InsertedRowCount,
a.UpdatedRowCount,
a.DeletedRowCount ,
a.Cardinality
FROM
CONNXDataSync..GroupSynchronizations a,
CONNXDataSync..Groups b
WHERE
a.GrouplD = b.GrouplD

ORDER BY timestampdiff(SQL_TSI_SECOND, a.LastSynchStart,
a.LastSynchEnd) desc

If you do not require a complete history, you can simply look at the
Tables and Groups tabs to see about how long the last synchronization
took. By taking a look at how long the tasks take, you can decide how
frequently you might schedule them. If a file takes 300 seconds to
synchronize, then you would not want to schedule synchronizations
more frequently than perhaps 10 minutes (twice the sync rate). If a
group takes 4000 seconds to synchronize then one hour is too frequent,
since that is only 3600 seconds.

157



CONNX Data Synchronization 13.5

Probably out of disk space. Perform some disk housekeeping or purchase a larger disk drive.

Unable to start task (the paging Create a larger page file on your system.
file is too small for this operation
to complete).
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Command-line Feature

Starting a synchronization from a command line

It's possible to start a CONNX data synchronization task from a command line through the executable file
located at ..\..\datasync\CONNXsyncitem.exe. Once the file is installed, a synchronization can be
performed on demand.

The command line interface is as follows:

CONNXSyncltem.exe <table, transform, or group hame>@<Group|Table>@<F|A|l>
where
F = Full Sync
A = Automatic
| = Incremental

Example:
C:\CONNX32\datasync\CONNXSyncltem.exe Transform1l@Table @A

The command-line parameters are as follows:
Parameter Definition

<table or group name> The name given to the item or
collection to be synchronized by the
CONNX Data Synchronization tool.

Group|Table (one or the other, but not Tells the CONNX Data

both) - This is case sensitive Synchronization tool the type of
object to by synchronized, for
example, whether it is a group of
tables & transforms or a single
table/transform.

F|A|l (must be F or A or I) Defines the synchronization type -
F=Full, A=Automatic, I=Incremental.
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Trademarks and Copyrights
Trademarks and Copyright

Legal Notices

This notice is valid for all products of the Adabas®, Bolero®, EntireX®, Natural® and Tamino® (the
"Product”) product line and associated Software AG products.

IMPORTANT: PLEASE READ BEFORE INSTALLING THE SOFTWARE

You are not allowed to install or use the Product without a corresponding license agreement.

If you have entered into a license agreement with one of Software AG's subsidiaries or distributors (the
"License Agreement") the installation and use of the Product is subject to your acceptance of additional
terms which are provided for you in the section Additional Terms.

If you have not entered into a License Agreement you must execute the license agreement with Software
AG which is provided for you in the section Software AG License Agreement for Trial Versions of
Software AG Software ONLY.

Copyright Notice

Adabas®, Bolero®, EntireX®, Natural® and Tamino® are Products of Software AG, a German
corporation with its principal place of business at Uhlandstrasse 12, 64297 Darmstadt.

Software AG is the sole owner of all industrial property rights and copyright to the Products and
accompanying user documentation or has the respective distribution rights. References made in or on the
Products to the copyright or to other industrial property rights must not be altered, deleted or obliterated in
any manner.

© Copyright 1998-2016 CONNX Solutions, Inc. All Rights Reserved.
© Copyright 2017 Software AG, Uhlandstrasse 12, 64297 Darmstadt, Germany 2016. All rights reserved.

Trademark Notice

The name Software AG and/or all Software AG Products are either trademarks or registered trademarks
of Software AG. Other product and company names mentioned herein may be the trademarks of their
respective owners.

CONNKX, FTL, InfoNaut, InfoNaut Professional, and CONNX Data Synchronization are trademarks or
registered trademarks of Software AG, in the USA and other countries.

Detailed information on trademarks and patents owned by Software AG and/or its subsidiaries is located
at http://softwareag.com/licenses.

This software may include portions of third-party products. For third-party copyright notices, license terms,
additional rights or restrictions, please refer to "License Texts, Copyright Notices and Disclaimers of Third
Party Products". For certain specific third-party license restrictions, please refer to section E of the Legal
Notices available under "License Terms and Conditions for Use of Software AG Products / Copyright and
Trademark Notices of Software AG Products". These documents are part of the product documentation,
located at http://softwareag.com/licenses and/or in the root installation directory of the licensed
product(s).

Use, reproduction, transfer, publication or disclosure is prohibited except as specifically provided for in
your License Agreement with Software AG.

The following are either registered trademarks or trademarks of Microsoft Corporation in the United States
and/or other countries:Microsoft, Microsoft Access, Microsoft Excel, Microsoft Internet Information Server,
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Microsoft .NET, Microsoft SQL Server, Microsoft Visual Basic, Microsoft Visual C++, Microsoft Visual
FoxPro, Microsoft Visual Studio, Microsoft Windows.

The following are either registered trademarks or trademarks of their respective companies or
organizations in the United States and/or other countries: Adabas - Software AG; Extral, Attachmate -
Attachmate Corporation; Borland C++ - Inprise Corporation; Crystal Reports - Seagate Software;
DataFlex - Data Access Corporation; DB2, AIX, AS/400, C-ISAM, 0S/2, OS/390, 0OS/400, IBM
Communications Server, IBM Personal Communications, IBM eNetwork Personal Communications, IBM
eNetwork Communications Server - International Business Machines Corporation; Dharma ODBC
Integrator - Dharma Systems, Inc.; FOCUS -- IBI, Inc.; HP-UX -- Hewlett-Packard Company; Impromptu -
Cognos Incorporated; Itanium - Intel Corporation; JetForm - JetForm Corporation; Linux - Linus Torvalds;
NetWare for SAA, Novell - Novell, Inc.; Micro Focus -- Micro Focus International Limited; Oracle, Oracle
Rdb, Oracle CODASYL DBMS, Oracle Developer, Form Builder, and Report Builder - Oracle Corporation;
Paradox - Corel Corporation; Pathworks, Network File Transfer, RMS, DECnet, VMS, OpenVMS,
VAXServer, AlphaServer - Compag Computer Corporation; PowerBuilder - Sybase, Inc.; POISE (People
Oriented Information Systems for Education) -- Campus America/Jenzabar; POWERflex - POWERflex
Corporation; RUMBA, Wall Data - NetManage, Inc.; SCO -- Caldera Systems, Inc.; SCT, Plus2000 -
Systems and Computer Technology Corporation; SIS - University of California Berkeley; Solaris, Sun -
Sun Microsystems, Inc.; Unix - The Open Group.

Portions of the PostgreSQL Data Base Management System are copyrighted © 1996-2002,
PostgreSQL Global Development Group

Portions Copyright © 1994-7 Regents of the University of California

Permission to use, copy, modify, and distribute this software and its documentation for any purpose,
without fee, and without a written agreement is hereby granted, provided that the above copyright notice
and this paragraph and the following two paragraphs appear in all copies.

IN NO EVENT SHALL THE UNIVERSITY OF CALIFORNIA BE LIABLE TO ANY PARTY FOR DIRECT,
INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, INCLUDING LOST PROFITS,
ARISING OUT OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF THE
UNIVERSITY OF CALIFORNIA HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

THE UNIVERSITY OF CALIFORNIA SPECIFICALLY DISCLAIMS ANY WARRANTIES, INCLUDING,
BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. THE SOFTWARE PROVIDED HEREUNDER IS ON AN "AS IS" BASIS, AND
THE UNIVERSITY OF CALIFORNIA HAS NO OBLIGATIONS TO PROVIDE MAINTENANCE,
SUPPORT, UPDATES, ENHANCEMENTS, OR MODIFICATIONS.

SAS Institute Inc.

SAS/C OnlineDocTM, Release 7.00, Cary, NC: SAS Institute Inc., 2001.

SAS/C OnlineDocTM, Release 7.00, April 2001

SAS/C OnlineDocTM, Release 7.50, April 2004

Copyright © 2001 by SAS Institute Inc., Cary, NC, USA.

All rights reserved. Produced in the United States of America.

U.S. Government Restricted Rights Notice

Use, duplication, or disclosure of this software and related documentation by the U.S. government is
subject to the Agreement with SAS Institute and the restrictions set forth in FAR 52.227-19, Commercial
Computer Software - Restricted Rights (June 1987).

SAS Institute Inc., SAS Campus Drive, Cary, North Carolina 27513.

April 2001

SAS® and all other SAS Institute Inc. product or service names are registered trademarks or trademarks
of SAS Institute Inc. in the USA and other countries. ® indicates USA registration.

dbCrypto

Copyright (c) 2002, Dr Brian Gladman, Worcester, UK.
All rights reserved.
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LICENSE TERMS
The free distribution and use of this software in both source and binary
form is allowed (with or without changes) provided that:
1. distributions of this source code include the above copyright
notice, this list of conditions and the following disclaimer;
2. distributions in binary form include the above copyright
notice, this list of conditions and the following disclaimer
in the documentation and/or other associated materials;
3. the copyright holder's name is not used to endorse products
built using this software without specific written permission.
ALTERNATIVELY, provided that this notice is retained in full, this product
may be distributed under the terms of the GNU General Public License (GPL),
in which case the provisions of the GPL apply INSTEAD OF those given above.
DISCLAIMER
This software is provided 'as is' with no explicit or implied warranties
in respect of its properties, including, but not limited to, correctness
and/or fitness for purpose.

SIS
Copyright (c) 1989-1994, 2017 The Regents of the University of California.
All rights reserved.

Permission is hereby granted, without written agreement and without
license or royalty fees, to use, copy, modify, and distribute this
software and its documentation for any purpose, provided that the
above copyright notice and the following two paragraphs appear in all
copies of this software.

IN NO EVENT SHALL THE UNIVERSITY OF CALIFORNIA BE LIABLE TO ANY PARTY
FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
ARISING OUT OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF
THE UNIVERSITY OF CALIFORNIA HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

ICU Library

COPYRIGHT AND PERMISSION NOTICE

Copyright (c) 1995-2005 International Business Machines Corporation and others
All rights reserved.

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and
associated documentation files (the "Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish, distribute, and/or sell copies of the
Software, and to permit persons to whom the Software is furnished to do so, provided that the above
copyright notice(s) and this permission notice appear in all copies of the Software and that both the above
copyright notice(s) and this permission notice appear in supporting documentation.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT OF THIRD PARTY RIGHTS. IN NO
EVENT SHALL THE COPYRIGHT HOLDER OR HOLDERS INCLUDED IN THIS NOTICE BE LIABLE
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FOR ANY CLAIM, OR ANY SPECIAL INDIRECT OR CONSEQUENTIAL DAMAGES, OR ANY
DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION

WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Except as contained in this notice, the name of a copyright holder shall not be used in advertising or
otherwise to promote the sale, use or other dealings in this Software without prior written authorization of
the copyright holder.

Hiredis
Copyright (c) 2009-2011, Salvatore Sanfilippo <antirez at gmail dot com>
Copyright (c) 2010-2011, Pieter Noordhuis <pcnoordhuis at gmail dot com>
All rights reserved.
Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are met:
* Redistributions of source code must retain the above copyright notice,
this list of conditions and the following disclaimer.
* Redistributions in binary form must reproduce the above copyright notice,
this list of conditions and the following disclaimer in the documentation
and/or other materials provided with the distribution.
* Neither the name of Redis nor the names of its contributors may be used
to endorse or promote products derived from this software without specific
prior written permission.
THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE

DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE
FOR

ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;
LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON
ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT

(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

OCILib
Licensed under Apache 2.0

SAFMQ
Copyright 2004-2007 Matthew J. Battey, Omaha, NE
Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at
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http://www.apache.org/licenses/LICENSE-2.0
Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License.

FreeTDS
Copyright (C) 1998-1999 Brian Bruns

This library is free software; you can redistribute it and/or modify it under the terms of the GNU Library
General Public License as published by the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This library is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY; without even
the implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU Library General Public License for more details. You should have received a copy of the GNU
Library General Public License along with this library; if not, write to the Free Software Foundation, Inc.,
59 Temple Place - Suite 330, Boston, MA 02111-1307, USA.

ACE Library
Copyright and Licensing Information for ACE(TM), TAO(TM), CIAO(TM), DAnCE(TM), and CoSMIC(TM)

ACE(TM), TAO(TM), CIAO(TM), DANCE>(TM), and CoSMIC(TM) (henceforth referred to as "DOC
software") are copyrighted by Douglas C. Schmidt and his research group at Washington University,
University of California, Irvine, and Vanderbilt University, Copyright (c) 1993-2009, all rights reserved.
Since DOC software is open-source, freely available software, you are free to use, modify, copy, and
distribute--perpetually and irrevocably--the DOC software source code and object code produced from the
source, as well as copy and distribute modified versions of this software. You must, however, include this
copyright statement along with any code built using DOC software that you release. No copyright
statement needs to be provided if you just ship binary executables of your software products.

You can use DOC software in commercial and/or binary software releases and are under no obligation to
redistribute any of your source code that is built using DOC software. Note, however, that you may not
misappropriate the DOC software code, such as copyrighting it yourself or claiming authorship of the
DOC software code, in a way that will prevent DOC software from being distributed freely using an open-
source development model. You needn't inform anyone that you're using DOC software in your software,
though we encourage you to let us know so we can promote your project in the DOC software success
stories.

The ACE, TAO, CIAO, DANCE, and CoSMIC web sites are maintained by the DOC Group at the Institute
for Software Integrated Systems (ISIS) and the Center for Distributed Object Computing of Washington
University, St. Louis for the development of open-source software as part of the open-source software
community. Submissions are provided by the submitter “as is" with no warranties whatsoever, including
any warranty of merchantability, noninfringement of third party intellectual property, or fithess for any
particular purpose. In no event shall the submitter be liable for any direct, indirect, special, exemplary,
punitive, or consequential damages, including without limitation, lost profits, even if advised of the
possibility of such damages. Likewise, DOC software is provided as is with no warranties of any kind,
including the warranties of design, merchantability, and fitness for a particular purpose, noninfringement,
or arising from a course of dealing, usage or trade practice. Washington University, UC Irvine, Vanderbilt
University, their employees, and students shall have no liability with respect to the infringement of
copyrights, trade secrets or any patents by DOC software or any part thereof. Moreover, in no event will
Washington University, UC Irvine, or Vanderbilt University, their employees, or students be liable for any
lost revenue or profits or other special, indirect and consequential damages.
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DOC software is provided with no support and without any obligation on the part of Washington
University, UC Irvine, Vanderbilt University, their employees, or students to assist in its use, correction,
modification, or enhancement. A number of companies around the world provide commercial support for
DOC software, however. DOC software is Y2K-compliant, as long as the underlying OS platform is Y2K-
compliant. Likewise, DOC software is compliant with the new US daylight savings rule passed by
Congress as "The Energy Policy Act of 2005," which established new daylight savings times (DST) rules
for the United States that expand DST as of March 2007. Since DOC software obtains time/date and
calendaring information from operating systems users will not be affected by the new DST rules as long
as they upgrade their operating systems accordingly.

The names ACE(TM), TAO(TM), CIAO(TM), DANCE(TM), CoSMIC(TM), Washington University, UC
Irvine, and Vanderbilt University, may not be used to endorse or promote products or services derived
from this source without express written permission from Washington University, UC Irvine, or Vanderbilt
University. This license grants no permission to call products or services derived from this source
ACE(TM), TAO(TM), CIAO(TM), DANCE(TM), or CoSMIC(TM), nor does it grant permission for the name
Washington University, UC Irvine, or Vanderbilt University to appear in their names.

UMac
Copyright (c) 1999-2000 Ted Krovetz (tdk@acm.org)

Permission to use, copy, modify, and distribute this software and its documentation for any purpose and
without fee, is hereby granted, provided that the above copyright notice appears in all copies and that
both that copyright notice and this permission notice appear in supporting documentation, and that the
names of the University of California and Ted Krovetz not be used in advertising or publicity pertaining to
distribution of the software without specific, written prior permission.

The Regents of the University of California and Ted Krovetz disclaim all warranties with regard to this
software, including all implied warranties of merchantability and fitness. In no event shall the University of
California or Ted Krovetz be liable for any special, indirect or consequential damages or any damages
whatsoever resulting from loss of use, data or profits, whether in an action of contract, negligence or other
tortious action, arising out of or in connection with the use or performance of this software.

Gigabase

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and
associated documentation files (the Software), to deal in the Software without restriction, including without
limitation the rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the
Software, and to permit persons to whom the Software is furnished to do so, subject to the following
conditions:

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHOR OF
THIS SOFTWARE BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN
ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

System.Net.FtpClient
Copyright (c) 2013 J.P. Trosclair

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and
associated documentation files (the "Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies
of the Software, and to permit persons to whom the Software is furnished to do so, subject to the
following conditions:

165



CONNX Data Synchronization 13.5

The above copyright notice and this permission notice shall be included in all copies or substantial
portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS
OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN
CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

SharpSSH
Copyright (c) 2002-2015 Atsuhiko Yamanaka, JCraft,Inc.
All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided
that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and
the following disclaimer in the documentation and/or other materials provided with the distribution.

3. The names of the authors may not be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED TAS IS" AND ANY EXPRESSED OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL JCRAFT, INC.
OR ANY CONTRIBUTORS TO THIS SOFTWARE BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT

LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF
THE POSSIBILITY OF SUCH DAMAGE.

Mentalis

Copyright © 2002-2007, The Mentalis.org Team
All rights reserved.

http://www.mentalis.org/

Redistribution and use in source and binary forms, with or without modification, are permitted provided
that the following conditions are met:

- Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

- Neither the name of the Mentalis.org Team, nor the names of its contributors may be used to endorse or
promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
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CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR
TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

NLog

Copyright (¢) 2004-2016 Jaroslaw Kowalski <jaak@jkowalski.net>, Kim Christensen, Julian Verdurmen
All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions

are met:

* Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

* Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

* Neither the name of Jaroslaw Kowalski nor the names of its contributors may be used to endorse or
promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR

CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN
ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

MariaDB ODBC Driver

The MariaDB client libraries for C, Java and ODBC are distributed under the LGPL license, version 2.1 or
later. The LGPL license allows you to distribute these MariaDB client libraries freely with any application.

About Software AG, Inc.

Based in Reston, Va., Software AG, Inc. is a wholly owned subsidiary of Software AG headquartered in
Darmstadt, Germany. Founded in 1969, Software AG continues to be Europe's largest and a leading
global provider of system software and services enabling enterprise data integration and management.
Software AG's products control the central IT processes of thousands of renowned companies worldwide
including Lufthansa, Siemens, Citibank, Merck, DaimlerChrysler, Sony, BP and Telefonica. Software AG
develops products and solutions that support the XML (Extensible Markup Language) standard. XML
simplifies the exchange of documents and data as well as the integration of cutting-edge Web
applications into traditional IT architectures. In 2003, the corporation achieved 422 million euros in total
revenue. Software AG has representation in 59 countries worldwide, and currently employs a staff of
approximately 2,600.

Software AG and/or all Software AG products are either trademarks or registered trademarks of Software
AG.

All other product and company names mentioned herein are used for identification purposes only, and
may be the trademarks or service marks of their respective owners.
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