

    

        


        
        
                        
                
            
                    


        
            	
                    dariahiddleston
                
	
                    
                        Home
                    
                
	
                    
                        Comments
                    
                


        


        
    
    

    
        
            
                
                    
                                                    
    
        

        


        
            Migration Guide IBM PureData for Analytics (Netezza) To IBM Integrated Analytics System (IIAS) and IBM Db2 Warehouse (pka dashDB) VERSION 16 May 2018 Prepared By: Abhishek Iyer with IIAS EcoTeam 
        

    





                                            

                

            

        


        
            
                
                
                
            

            
                

                

                
                    
                     Match case
                     Limit results 1 per page
                    

                    
                    

                

            

        
    


    
        
                            
                    


        

            
                
                    

                    
                    
                

                
                    
                    1

48
                    
                

                
                    
                    100%
Actual Size
Fit Width
Fit Height
Fit Page
Automatic


                    
                


                
                
                    
                    Embed
                
                
            


        

        

    




        

            

        
            
                
                    
                        
                            Home
                        

                        
                                            


                    
                        IBM PureData for Analytics (Netezza) To IBM Integrated ... · This guide documents different aspects of migration from PureData for Analytics Systems (aka PDA aka ... The higher performance

                        Mar 11, 2020

                        
                                                                                        Download
                                                        Report
                        


                        
                            Category:
                            
                                Documents
                            

                        


                                                    
                                Author:
                                dariahiddleston
                            

                        

                        

                        
                    



                    

                                    

            




            
                
                    
                                                    Welcome
                        
                                                    
                                Comments
                            
                        
                                            




                                            
                            Welcome message from author

                            This document is posted to help you gain knowledge. Please leave a comment to let me know what you think about it! Share it to your friends and learn new things together.
                        

                    

                                            
                                                            
                            
                            

                        

                    

                                    

            

        


                    
                
                    
                        Transcript

                        
                            Page 1
                        

Migration Guide
 IBM PureData for Analytics (Netezza)
 To
 IBM Integrated Analytics System (IIAS)
 and
 IBM Db2 Warehouse (pka dashDB)
 VERSION 16
 May 2018
 Prepared By:
 Abhishek Iyer with IIAS EcoTeam

Page 2
                        

PDA to IIAS Migration Guide
 2 IBM and IBM PARTNER CONFIDENTIAL June 20, 2018
 Contents Introduction .................................................................................................................................................. 4
 1. Step-by-Step Migration Process ............................................................................................................ 4
 Understand Netezza Platform Software Compatibility Mode of Db2 Warehouse ................................... 4
 Prepare for migration ............................................................................................................................... 5
 2.1. Extract and evaluate DDL from source system [IBM PDA] ................................................................ 6
 Migrate Schema/DDL ................................................................................................................................ 7
 2.2 Migrate table Data ............................................................................................................................ 10
 Migration using db_migrate: .............................................................................................................. 10
 2.3 Migrating Users, Groups and Authorizations.............................................................................. 12
 Security implementation differences ................................................................................................. 12
 Capture all necessary information from the IBM PDA source ............................................................ 13
 Replicate it on Db2 Warehouse .......................................................................................................... 13
 2.4 Mapping System views ............................................................................................................... 17
 2.5 Migrating DML ............................................................................................................................ 18
 2.6 Session variables and Registry variables ..................................................................................... 18
 2.7 NZ PL SQL migration .................................................................................................................... 19
 2.8 SQL Extension toolkit, UDXs and In-Database Analytics ............................................................. 19
 Migrating C++ and LUA based UDXs ....................................................................................................... 19
 Migrating UDX Shared Libraries .............................................................................................................. 22
 Migrating R and Python based UDXs ...................................................................................................... 23
 2.9 Migrating WLM settings .............................................................................................................. 24
 3. Understanding Database organization on Db2 Warehouse ............................................................... 25
 3.1 Mapping IBM PDA databases/schemas to Db2 Warehouse schemas ........................................ 25
 3.2 Security considerations ............................................................................................................... 32
 4. 3rd Party Tools Migration .................................................................................................................... 32
 Connector or Driver Setup ...................................................................................................................... 32
 Other Functionality ................................................................................................................................. 33
 5. Post-migration Steps ........................................................................................................................... 33
 Validation ................................................................................................................................................ 33
 Appendix A: Db2 Warehouse Client Container ........................................................................................... 33
 Appendix B: Query History and Monitoring................................................................................................ 34
 Appendix C: Migration tools and DB support toolkit .................................................................................. 35

Page 3
                        

PDA to IIAS Migration Guide
 3 IBM and IBM PARTNER CONFIDENTIAL June 20, 2018
 Appendix D: Understanding DCW/DHP evaluation Process and Report .................................................... 36
 Appendix E: 3rd Party Tools ........................................................................................................................ 40
 3rd Party Tools ........................................................................................................................................ 40
 IBM Products .......................................................................................................................................... 47

Page 4
                        

PDA to IIAS Migration Guide
 4 IBM and IBM PARTNER CONFIDENTIAL June 20, 2018
 Introduction
 This guide documents different aspects of migration from PureData for Analytics Systems (aka PDA aka Netezza) to the IBM Integrated Analytics System (IIAS), the designated successor system for all previous generation of the Netezza and PDA offerings. The major architectural difference between the PDA system and the IIAS system is that the database engine has changed. All previous Netezza and PDA systems were based on a proprietary database engine that was introduced by Netezza on their first system. The IBM Integrated Analytics System replaces that engine with the IBM Db2 engine, an engine that provides higher performance, many additional functions, and is common across all members of the Db2 product family. The higher performance of the IBM Integrated Analytics System is based on both the new Db2-based engine, as well as the new generation of hardware that it runs on. The IIAS has the same backend Db2 engine as the IBM’s Db2 Warehouse offering, (formerly named IBM dashDB Local) which is a client-managed, private cloud data warehouse for Docker container supported infrastructures. Therefore this document may also be used for clients who are moving from previous generation of PDA to IBM Db2 Warehouse.
 IBM has worked to minimize the work required by clients and partners to successfully migrate to either platform (IIAS or Db2 Warehouse ). This guide is intended to provide guidance on the necessary steps and best practices we have used in a number of successful client migrations. This guide relies on the customer having current, minimally very recent, releases of IBM and 3rd party software. It's best to have upgraded to the latest release where possible before starting the migration process. Older releases will not support newer Netezza and DB2 warehouse functionality.
 1. Step-by-Step Migration Process
 Understand Netezza Platform Software Compatibility Mode of Db2 Warehouse The Db2 Warehouse includes features that enable applications that were written for a Netezza® Platform Software (NPS) to use a Db2 database without having to be rewritten. Because IIAS is based on the Db2 Warehouse engine this mode is available on IIAS, and understanding it is a key first step to successful migration from previous generation PDA and Netezza appliances.
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 Some NPS compatibility features (such as equivalent data type names and the DATASLICEID pseudocolumn) are always active; others are active only if the SQL_COMPAT global variable is set to 'NPS'. A full explanation of NPS mode is available in this guide: Compatibility features for Netezza Platform Software .
 Prepare for migration A full migration will generally involve migrating the database, along with database specific objects such as stored procedures and custom extensions, as well as client-side applications and tools that access the database. For most customers, their applications will be comprised of a combination of 3rd party (or possibly IBM) tools that play an important role in the total PDA based solution. Most commonly these include tools are categorized as Business Intelligence Tools (Cognos, Business Objects, MicroStratey), Analytics (SPSS, SAS), Information Integration and ETL (Informatica, Ab Initio, IBM Information Integration). IBM has been working with over 40 third-party vendors to ensure that the most common tools used in conjunction with IBM’s PDA platform work equally well with IIAS and Db2 Warehouse. The process of moving a third party tool, and the applications utilizing those tools, from PDA to IIAS / Db2 Warehouse varies considerably. This is covered in detail in Appendix E of this document.
 • Obtain necessary information from the IBM PDA source and the Db2 Warehouse target. o IP addresses for IBM PDA source and the Db2 Warehouse target. o IBM PDA database names o IBM PDA and Db2 Warehouse User IDs and passwords.
 • Ensure that the IBM PDA Software Support Toolkit is installed on IBM PDA source (/nz/support/bin)
 • If not already, it is advisable to install the SQL Ext Toolkit on the source system (IBM PDA system) to be able to check the integrity of the data migrated. More details in Section 2.2 below.
 • Install the latest IBM Database Conversion Workbench (DCW) or IBM Database Harmony Profiler (DHP) on your workstation.
 • IBM Db2 Warehouse will have the IBM Db2 Warehouse Support Tools pre-installed on the system. It also comes with the IBM Db2 Warehouse Client container, which needs to be installed if remote client connectivity is desired. Refer to Appendix A and Appendix C for more details.
 The figure below shows the sequential flow of migrating data from the IBM PDA appliance to the Db2 Warehouse target.
 https://www.ibm.com/support/knowledgecenter/SS6NHC/com.ibm.swg.im.dashdb.apdv.porting.doc/doc/c_compat_nz.html
 https://www.ibm.com/support/knowledgecenter/SS6NHC/com.ibm.swg.im.dashdb.apdv.porting.doc/doc/c_compat_nz.html
 https://www.ibm.com/developerworks/community/groups/service/html/communityview?communityUuid=05901c97-75b2-47a1-9c32-25f748855913
 https://www.ibm.com/developerworks/community/groups/service/html/communityview?communityUuid=05901c97-75b2-47a1-9c32-25f748855913
 https://www.ibm.com/support/knowledgecenter/en/SS6NHC/com.ibm.swg.im.dashdb.apdv.porting.doc/doc/dbtoolkit_intro.html
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 2.1. Extract and evaluate DDL from source system [IBM PDA]
 For every database to be migrated now or in the future. Use the nz_ddl script from the IBM PDA Software Support Toolkit to capture the DDL from source (IBM PDA) system. This will need to be executed once per IBM PDA database being migrated.
 /nz/support/bin/nz_ddl DBNAME > DBNAME.ddl
 Note: IBM Db2 Warehouse has one database, BLUDB. When an IBM PDA database is migrated to Db2 Warehouse, the PDA databases are converted to schemas within the BLUDB database.
 Use IBM DCW or IBM DB Harmony Profiler (DHP) to evaluate compatibility for each database to be moved.
 If you are using the DCW/DHP tool installed on your workstation, select PureData Systems for Analytics as the ‘Source’ and IBM Db2 Warehouse as the ‘Target’. Select the DBNAME.ddl file generated in the above step and click on Check Compatibility. Below is the snapshot using the IBM DB Harmony Profiler tool.
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 If you are using the command line script version, you can run the below command
 DPH_INSTALL_DIR/db_harmony_profiler.sh evaluate 6 DBNAME.ddl
 The value “6” represents conversion mode of “IBM PDA to IBM Db2 Warehouse”.
 The ‘Check Compatibility’ or the ‘evaluate’ option both generate the same HTML report. For more details on how to use evaluation report please refer to Appendix D.
 Migrate Schema/DDL Use DB Harmony Profiler (DHP) to convert the DDL to Db2 Warehouse compatible format. If you are using the Java based tool installed on your workstation, click on ‘Convert SQL’. If you are using the command line script version, you can run the below command
 DPH_INSTALL_DIR/db_harmony_profiler.sh convert 6 DBNAME.ddl
 The value “6” represents conversion mode of “IBM PDA to Db2 Warehouse”.
 This will produce file like DBNAME_converted.sql. Edit this file manually to address any compatibility issues found in the evaluation report. Search for the strings “[COMPATIBILITY_NOTE]” and “[COMPATIBILITY_ISSUE]”.
 COMPATIBILITY_NOTE lists the queries converted automatically. It is a good idea to review these SQLs, especially those marked with ‘needs attention’ tag.
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 COMPATIBILITY_ISSUE marks all queries which require manual conversion.
 Address all the incompatibilities highlighted in the evaluation report and then deploy the converted DDL to the Db2 Warehouse system.
 Some recommendations to reduce the unrecognized syntax errors and SQL statements needing manual conversion:
 1. Ensure that there are no extra characters or missing characters in the file. 2. If the file was modified or split, ensure that split happened correctly. Stored procedure or a
 function is not split across files. 3. Ensure that there are no non-SQL statements in the file. Many times, a PDA .sql file has shell
 script statements in it, it is advisable to remove these statements before evaluation or conversion of the SQL file.
 4. Ensure that the schema with same name is not already present on target system. 5. Ensure that the identifier names used are not reserved keywords on target SQL. 6. Obfuscated stored procedures will not be converted. DCW/DHP would need the original code to
 convert it to Db2 Warehouse format. Once converted and executed on the Db2 Warehouse system, it should be obfuscated again.
 7. DCW/DHP will not convert CREATE USER, CREATE GROUP and GRANT statements. These need to be handled as mentioned in section 2.3
 8. Any UDX registration syntax will not be converted and will appear in manual conversion needed section. User has to register these UDXs separately on the Db2 Warehouse system. You can find more details in section 2.8
 9. SELECT INTO table is not supported on Db2 Warehouse. However, SELECT INTO a variable or SELECT INTO a record/row type is supported. DCW/DHP fails to mark SELECT INTO table under manual conversion, as it can’t differentiate between table, variable or record. Hence the converted sql will fail when executed. User has to manually convert SELECT INTO table statements to CREATE TABLE AS statements.
 10. Statements like SELECT table1.col1; work on PDA but are not supported on Db2 Warehouse. Users will have to manually edit such queries to add the appropriate FROM clause.
 11. In the source DDL, make sure that there aren’t any SQL statements referencing PDA system views or tables. System views (which have the names _v_<ViewName> and _vt_<ViewName>) and system tables (which have the names _t_<TableName> are not supported on IBM Db2 Warehouse. It is best advised to remove references to these in the source SQL before evaluating compatibility. Refer to below Section 2.4 for more details.
 12. INSERT statement fails if there is a mismatch in the number of columns between the source and target tables. This behavior is different as compared to PDA systems where such an insertion is permissible. Users will have to manually take care of such cases on Db2 Warehouse.
 On PDA: TEST.ADMIN(ADMIN)=> select * from table2; EID | CID -----+----- 3 | 4 1 | 2
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 (2 rows) TEST.ADMIN(ADMIN)=> select * from table1; EID ----- 6 5 (2 rows) TEST.ADMIN(ADMIN)=> insert into table2 select * from table1; INSERT 0 2 TEST.ADMIN(ADMIN)=> select * from table2; EID | CID -----+----- 1 | 2 5 | 3 | 4 6 | (4 rows) On Db2 Warehouse: db2 => insert into table2 select * from table1; DB21034E The command was processed as an SQL statement because it was not a valid Command Line Processor command. During SQL processing it returned: SQL0117N The number of values assigned is not the same as the number of specified or implied columns or variables. SQLSTATE=42802
 Also, few notes about the automatic conversion as below:
 1. DCW/DHP does not support Unicode objects such as table names/column names in Japanese/Korean/Chinese.
 2. SELECT VERSION() is converted to SELECT SERVICE_LEVEL AS VERSION FROM TABLE SYSPROC.ENV_GET_INST_INFO()
 3. DCW/DHP comments out all IBM PDA specific SET statements as PDA specific session variables are not applicable on Db2 Warehouse.
 4. EXTERNAL TABLE supports delimiter characters with ASCII value only between 1 and 127. 5. Due to differences in encoding schemes, where all ASCII characters take a single byte and some
 characters (such as language accents) take multiple bytes, it is possible that some CHAR / VARCHAR column lengths will be insufficient to store the customer data on Db2. PDA system internally stores CHAR / VARCHAR columns in LATIN-9 encoding and Db2 Warehouse stores it in UTF-8 encoding. When we convert some of the characters with LATIN-9 to UTF-8, they expand to 2 bytes. There are a few solutions to consider – a) One can add the CODEUNITS32 modifier to the column length. This allows all characters to
 be multi-byte by internally allowing up to 4X the column length. (More details in the db_migrate section below which now supports the –multiByteChars option to automatically add the CODEUNITS32 modifier to VARCHAR fields)
 b) The second option is to increase field lengths, but this may impact application code as the column length will not match application fields.
 The first option is less likely to impact customer application code but may cause problems in tools that examine the COLUMNS view in Db2, to obtain the column length to determine the
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 number of characters that can be stored. In that view, LENGTH is number of bytes and –for a CODEUNIT32 column -- will be 4X the defined length in a CODEUNITS32 column. The STRINGUNITSLENGTH column represents the number of characters allowed (and matches LENGTH if not using CODEUNITS32).
 An additional consideration is that the use of CODEUNITS32 may increase physical column length to a size that exceeds maximum column length, so that aspect needs to be considered during design as well.
 6. Identifier case: PDA supports changing the system case [lower/UPPER]. However, on a Db2 Warehouse system it is always UPPER. If you want to preserve the case, you will have to double-quote the identifier name. This is the reason why DCW/DHP converts SELECT IDENTIFIER_CASE to SELECT UPPER FROM SYSIBM.SYSDUMMY1.
 7. Db2 Warehouse does not support use of alias in WHERE clause or in HAVING clause. DCW/DHP marks them for manual conversion. However, please note that DCW/DHP marks all the scenarios where an alias is defined irrespective of whether they are used in WHERE/HAVING clause or not. All statements where an alias is defined but not used in WHERE/HAVING clause, will execute on Db2 Warehouse without any problem.
 8. If DCW/DHP finds use of a UDF in a query, it does not verify its syntax. It verifies the syntax of the query as a whole. However, it does not and cannot verify the existence of such a function, correctness of arguments or return value. It is important to make sure that such a function is registered on Db2 Warehouse system prior to its use.
 Note: The code conversion changes all statement terminators from ‘;’ to ‘@’.
 2.2 Migrate table Data
 Migration using db_migrate: This tool migrates schema as well as data from an IBM PDA system to a Db2 Warehouse system. It requires an active connection to both the systems till the migration completes. The migration will be much faster if both the systems are within same local network. Network delays may slow down the migration if that’s not the case.
 Notes about db_migrate:
 • Target schema names can be specified in the db_migrate command. This is useful as IBM PDA databases are converted to Db2 Warehouse schemas within BLUDB.
 • Ensure that you have required privileges on source and target systems before starting the migration.
 • Messages about data transfer progress and possible syntax or migration considerations will be displayed while db_migrate is running.
 • db_migrate logs the number of objects migrated successfully as well as the number of objects failed for each type. Please note that the Materialized Views are counted along with Tables. (not separately).
 • db_migrate also verifies integrity of the data migrated using checksum. Checksum is calculated only if Slow/Full/Columns option is specified along with –cksum option. Otherwise, it only
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 performs row count (*) validation on source and migrated table. Please also note that checksum calculation on the source (IBM PDA) requires the SQL Ext Toolkit installed.
 • db_migrate is available as part of the IBM Db2 Support tools, which is bundled with IBM Db2 Warehouse as well as the Client Container. Refer to Appendix A and Appendix C for more details.
 • Typical db_migrate command looks like the below:
 db_migrate -shost NPS_host -suser NPS_user -spassword password -sdb NZDB -tuser db2User -tpassword db2Pword -tdb BLUDB -t tabName -createtargettable yes -truncatetargettable yes
 Some important parameters are explained below:
 -cksum <yes|no>
 Generates checksum on source and target and matches them to check the integrity of the data migrated. You can specify additional options as below:
 Yes | Count | Fast - checksum based on simple COUNT(*) from <table> Slow | Full - checksum based on all columns from <table> Columns <columnList> - checksum based on columns listed in <columnList> No - No cksum
 -CreateTargetObjects <no|yes>
 Create database objects on target system (except tables, for which use the below option)
 -CreateTargetTable <no|yes>
 Create table if it doesn’t already exist.
 -RecreateTargetTable <no|yes>
 If you want to drop the existing table and recreate the table.
 -noData
 Perform all other operations without moving the data. You can use this option to first migrate the DDL, analyze the errors if any, fix those and then move the actual data.
 -threads <n>
 Number of threads. Default is 4.
 -TruncateTargetTable <no|yes>
 Truncate the target table before loading the data if target table exists.
 -multiByteChars <yes|no>
 This option should be used if any VARCHAR field holds characters with ASCII code > 127. Such characters have Latin9 encoding in Netezza, and UTF-8 in Db2 Warehouse, so after the migration
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 they become multi-byte. The option can be used only with -loader exttab. If set, VARCHAR fields in Netezza become NVARCHAR (string units CODEUNITS32) in Db2 Warehouse. If not set, each character in VARCHAR field, which is 1-byte in Netezza is migrated to VARCHAR field with string units OCTETS (which means single-byte). This behavior is correct if data in VARCHAR fields contains only characters with ASCII code <= 127. Otherwise string functions do not work as expected and data might not fit into the target field, as its length is specified in bytes, not characters.
 • See examples and detailed syntax of db_migrate here.
 Privileges required to perform migration using db_migrate:
 The user should have following privileges on source (IBM PDA system).
 • LIST privileges on source database • SELECT privilege on tables being migrated and • CREATE EXTERNAL TABLE privilege on source system.
 The user should have “DBADM WITH DATAACCESS ON DATABASE” privileges on target system. (IBM Db2 Warehouse)
 Some Known issues with db_migrate:
 Issue: Checksum calculation may fail for table with large number of columns. User will get the following error:
 Checksum error: Not enough storage is available in the "AGENT_STACK_SZ" heap or stack to process the statement.. SQLCODE=-973, SQLSTATE=57011, DRIVER=4.23.42
 Workaround: Specify a subset of columns to calculate checksum. This can be achieved by using additional options to –cksum like the following
 -cksum Columns col1,col2,col3
 -cksum Fast
 -cksum Count
 2.3 Migrating Users, Groups and Authorizations Security implementation differences User management in Db2 Warehouse differs from IBM PDA in one very important way. In IBM PDA, the database users are managed within the database itself, and authentication can happen within the database (local) or at the enterprise LDAP server (ldap).
 https://www.ibm.com/support/knowledgecenter/en/SS6NHC/com.ibm.swg.im.dashdb.apdv.porting.doc/doc/db_migrate_options.html
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 Db2 Warehouse takes a different approach by using an embedded LDAP server to manage and authenticate the users.
 User authorizations in IBM PDA and Db2 Warehouse are similar in that those privileges are managed within the database using Grant and Revoke statements.
 Another difference between IBM PDA and Db2 Warehouse is the hierarchy in which privileges are granted. As a best practice for both environments, privileges are typically not granted directly to the user, but rather through a parent object in the security hierarchy. In IBM PDA, privileges are granted to groups in which users are assigned. In Db2 Warehouse, privileges should be granted to roles in which users and/or other roles are assigned.
 For more details on user access and security compatibility and differences, refer to the IBM Netezza and IBM Db2 Warehouse security compatibility documentation.
 In addition, the below steps may assist you to migrate users, groups to Db2 Warehouse and assigns roles to users.
 Capture all necessary information from the IBM PDA source Perform the following steps for each IBM PDA database. You can execute Steps 1 and 2 below as a single SQL batch using nzsql and redirect the output to a file.
 nzsql DBNAME –f sql-file > output-file-DBNAME
 1. List of users: SELECT USERNAME FROM _V_USER
 2. List of groups: SELECT DISTINCT(GROUPNAME) FROM _V_USERGROUPS
 3. List of users and their associated groups:
 SELECT USERNAME, GROUPNAME FROM _V_GROUPUSERS
 4. List of group authorizations for each database: nz_ddl_grant_group -usrobj DBNAME > output-file-DBNAME
 5. List of user authorizations for each database: nz_ddl_grant_user -usrobj DBNAME > output-file-DBNAME
 Replicate it on Db2 Warehouse 1. Create roles
 CREATE ROLE <ROLE_NAME> You can verify roles added using dbsql (\dr) or using following query. SELECT ROLENAME FROM SYSCAT.ROLES
 2. Grant object and administrative privileges to roles
 GRANT <PRIVILEGE> ON <OBJECT> TO ROLE <ID>
 https://www.ibm.com/support/knowledgecenter/SS6NHC/com.ibm.swg.im.dashdb.apdv.porting.doc/doc/compat_security.html
 https://www.ibm.com/support/knowledgecenter/SS6NHC/com.ibm.swg.im.dashdb.apdv.porting.doc/doc/compat_security.html
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 GRANT <AUTHORITY> ON DATABASE TO ROLE <ID>
 You can find more information about grant here. Granting object privileges for tables views and synonyms Granting object privileges on function, aggregate or procedure Granting object privileges for sequences Granting object privileges for schema Granting authorities [admin privileges] You can verify the privileges granted using following SQL. To view object privileges, use the query as below: SELECT * FROM SYSIBMADM.PRIVILEGES WHERE AUTHID='BLUADMIN’ AND OBJECTNAME=’MYOBJECT’ To view authorities assigned, use the query as below: SELECT CHAR(GRANTEE,8) AS GRANTEE, CHAR(GRANTEETYPE,1) AS TYPE, CHAR(DBADMAUTH,1) AS DBADM, CHAR(CREATETABAUTH,1) AS CREATETAB, CHAR(BINDADDAUTH,1) AS BINDADD, CHAR(CONNECTAUTH,1) AS CONNECT, CHAR(NOFENCEAUTH,1) AS NOFENCE, CHAR(IMPLSCHEMAAUTH,1) AS IMPLSCHEMA, CHAR(LOADAUTH,1) AS LOAD, CHAR(EXTERNALROUTINEAUTH,1) AS EXTROUTINE, CHAR(QUIESCECONNECTAUTH,1) AS QUIESCECONN, CHAR(LIBRARYADMAUTH,1) AS LIBADM, CHAR(SECURITYADMAUTH,1) AS SECURITYADM FROM SYSCAT.DBAUTH WHERE GRANTEE=’BLUADMIN’
 3. Create users and add to roles There is no SQL in Db2 Warehouse to create a user. User can be created in two ways. 1. Using web console UI 2. Using REST API: you can use curl to create a user as below.
 curl -k -u "bluadmin:bluadmin" -H 'Content-Type: application/json' -H 'Accept: t' -d '{"users": [{"password":"compleX!1234","userid":"new_user","userProfile":"","userRole":[{"role":"Administrator"}]}]}' -X POST "https://<dashlocal-host>:8443/dashdb-api/users" You can check users added through web console as well as using dbsql (\du) Roles are granted to users as below: GRANT ROLE <ROLE1> TO USER <USER1> You can verify the role – user mapping using dbsql [\dR]
 4. Grant object and administrative privileges to users
 https://www.ibm.com/support/knowledgecenter/en/SSEPGG_11.1.0/com.ibm.db2.luw.sql.ref.doc/doc/r0000966.html
 https://www.ibm.com/support/knowledgecenter/en/SSEPGG_11.1.0/com.ibm.db2.luw.sql.ref.doc/doc/r0007699.html
 https://www.ibm.com/support/knowledgecenter/en/SSEPGG_11.1.0/com.ibm.db2.luw.sql.ref.doc/doc/r0004202.html
 https://www.ibm.com/support/knowledgecenter/en/SSEPGG_11.1.0/com.ibm.db2.luw.sql.ref.doc/doc/r0000964.html
 https://www.ibm.com/support/knowledgecenter/en/SSEPGG_11.1.0/com.ibm.db2.luw.sql.ref.doc/doc/r0000958.html
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 This is usually not recommended, however, can be done if there is a need. Steps are same as mentioned in point (2) above.
 PDA privileges are broadly mapped to Db2 Warehouse privileges as below: Object Privileges:
 PDA Privileges Db2 Warehouse Mapping
 ABORT WLMADM# It allows the user to cancel the activity via WLM_CANCEL_ACTIVITY.
 ALTER ALTER DELETE DELETE DROP DROPIN EXECUTE EXECUTE EXECUTE AS No equivalent available
 GENSTATS CONTROL (at table level) SQLADM at database level
 GROOM CONTROL (For reorg at table level) SQLADM at database level
 INSERT INSERT LABEL ACCESS SECADM# LABEL RESTRICT SECADM# LABEL EXPAND SECADM# LIST No equivalent available LOAD LOAD SELECT SELECT TRUNCATE DELETE UPDATE UPDATE
 # Since there is no equivalent privilege on Db2 Warehouse, we need to grant these authorities instead. We can grant CREATEIN/DROPIN/ALTERIN only for SCHEMA. We can grant EXECUTE privilege only to a FUNCTION / PROCEDURE. SEQUENCE can only have either ALTER or USAGE privilege. Db2 Warehouse does not support privileges on object classes. Instead, users can rely on providing appropriate privileges at schema level to achieve equivalent behavior on Db2 Warehouse. More details on newly added schema level privileges can be found here. Administration Privileges:
 PDA Privileges Db2 Warehouse Mapping
 https://www.ibm.com/support/knowledgecenter/en/SS6NHC/com.ibm.swg.im.dashdb.sql.ref.doc/doc/r0000964.html
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 CREATE AGGREGATE CREATE_EXTERNAL_ROUTINE
 BACKUP No equivalent available
 CREATE DATABASE DBADM Considering database is mapped to schema on Db2 Warehouse
 CREATE EXTERNAL TABLE CREATETAB
 CREATE FUNCTION CREATE_EXTERNAL_ROUTINE CREATE GROUP SECADM (TO CREATE A ROLE) MANAGE HARDWARE N/A CREATE INDEX CONTROL CREATE LIBRARY No equivalent available
 CREATE MATERIALIZED VIEW CREATETAB
 CREATE PROCEDURE CREATEIN*
 RESTORE No equivalent available
 CREATE SCHEDULER RULE WLMADM
 CREATE SCHEMA DBADM
 CREATE SEQUENCE CREATEIN*
 CREATE SYNONYM CREATEIN*
 MANAGE SYSTEM DBADM CREATE TABLE CREATETAB
 CREATE TEMP TABLE CREATETAB CREATE USER N/A CREATE VIEW CREATEIN*
 MANAGE SECURITY SECADM
 CREATE UNFENCED CREATE_NOT_FENCED_ROUTINE
 VACUUM No equivalent available
 *We don’t have to grant authorities, we can instead grant privileges restricted at schema level.
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 2.4 Mapping System views Currently, automatic mapping from PDA system views to Db2 Warehouse system views is not available.
 The below table can be used as a guideline to manually map some of the most commonly used PDA system views to their closest Db2 Warehouse equivalents. Db2 like PDA strongly discourages the use of system tables, always use system views.
 PDA System tables Db2 Warehouse system views _t_ * Convert to the system views as
 listed below PDA System views Db2 Warehouse system views _v_aggregate SYSCAT.ROUTINES _v_database SYSIBMADM.DBCFG* _v_environ SYSIBMADM.ENV_INST_INFO _v_external SYSCAT.EXTERNAL_TABLEOPTIONS _v_extobject SYSCAT.TABLES _v_function SYSCAT.ROUTINES _v_procedure SYSCAT.ROUTINES _v_relation_column SYSCAT.COLUMNS _v_relation_column_def SYSCAT.COLUMNS _v_schema SYSCAT.SCHEMAMATA _v_statistic SYSSTAT.TABLES _v_synonym SYSCAT.TABLES (query for TYPE = ‘A’) _v_sys_columns SYSCAT.COLUMNS

Page 18
                        

PDA to IIAS Migration Guide
 18 IBM and IBM PARTNER CONFIDENTIAL June 20, 2018
 _v_sys_datatype SYSCAT.DATETYPES _v_table SYSCAT.TABLES _v_view SYSCAT.VIEWS _v_session MON_GET_CONNECTION - TABLE
 function *SYSIBMADM.DBCFG is not an externally documented Db2 system view
 2.5 Migrating DML • For DML generated by third party tools, select the Db2 Warehouse/Db2 connector option
 instead of IBM PDA • For the rest, use DCW/DHP to convert to Db2 Warehouse equivalent as explained above.
 For more details on DML compatibility refer to the below links:
 Netezza and Db2 Warehouse Query Compatibility
 Netezza and Db2 Warehouse SQL Compatibility
 2.6 Session variables and Registry variables • PDA session variables and registry keys are specific to PDA and are not applicable on Db2
 Warehouse. It is not possible to have one-to-one mapping (or rather any kind of mapping) for any of the session variables since the software architecture of PDA and Db2 Warehouse are different.
 • Db2 Warehouse has its own set of session variables to fine tune the system. These variables can be used as necessary.
 • Currently DCW/DHP comments out all the SET statements.
 https://www.ibm.com/support/knowledgecenter/SS6NHC/com.ibm.swg.im.dashdb.apdv.porting.doc/doc/compat_DML.html
 https://www.ibm.com/support/knowledgecenter/SS6NHC/com.ibm.swg.im.dashdb.apdv.porting.doc/doc/compat_DML.html
 https://www.ibm.com/support/knowledgecenter/SS6NHC/com.ibm.swg.im.dashdb.apdv.porting.doc/doc/compat_SQL.html
 https://www.ibm.com/support/knowledgecenter/SS6NHC/com.ibm.swg.im.dashdb.apdv.porting.doc/doc/compat_SQL.html
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 2.7 NZ PL SQL migration You can use the IBM DCW/DHP tool to evaluate NZPLSQL compatibility and migrate NZPLSQL routines to Db2 Warehouse. Certain limitations may exist.
 Refer to the Routines written in NZPLSQL documentation for more details.
 2.8 SQL Extension toolkit, UDXs and In-Database Analytics IBM Db2 Warehouse supports many IBM PDA built in functions, so the PDA SQL Extension toolkit is actually built-in to Db2 Warehouse, and in some cases alternate functions may be available.
 Refer to the IBM Db2 Warehouse compatibility for IBM Netezza built-in and SQL Extensions toolkit functions documentation for more details.
 In addition to the list of functions mentioned in the above URL, the following functions are supported:
 • least() • greatest() • strleft() • strright()
 Following textual analytics function are not yet supported:
 • word_diff() • word_find() • word_key() • word_key_tochar() • word_keys_diff() • word_stem()
 Additionally, Hash functions support a more secure algorithm SHA2_512
 Users on Db2 Warehouse should use REGEX_REPLACE for following
 • replace() • regexp_replace() • regexp_replace_sp()
 Migrating C++ and LUA based UDXs Refer to the IBM Db2 Warehouse user-defined extensions compatibility documentation for details on creating and deploying C++ based UDXs.
 To migrate your PDA User-defined functions (UDFs), user-defined aggregates (UDAs), or user-defined shared libraries written in C++ or LUA, re-compiling and re-registering on the Db2 Warehouse environment is necessary.
 https://www.ibm.com/support/knowledgecenter/SS6NHC/com.ibm.swg.im.dashdb.apdv.porting.doc/doc/r_sql_compat_nzplsql.html
 https://www.ibm.com/support/knowledgecenter/SS6NHC/com.ibm.swg.im.dashdb.apdv.porting.doc/doc/compat_functions.html
 https://www.ibm.com/support/knowledgecenter/SS6NHC/com.ibm.swg.im.dashdb.apdv.porting.doc/doc/compat_userdefobjs.html

Page 20
                        

PDA to IIAS Migration Guide
 20 IBM and IBM PARTNER CONFIDENTIAL June 20, 2018
 Below is an example on how to migrate a UDX written in C++ that runs on Netezza by recompiling and deploying it on the Db2 Warehouse system (LUA is also analogical)
 In Netezza, the nzudxcompile command is used to compile and register the UDX library. It is executed directly in the Netezza shell, then the libraries for SPUs and Host are generated and copied to SPUs, and the function is registered.
 On Db2 Warehouse, the CLPPlus command line user-interface takes the package with source file(s) and optional other content, uploads it to the server to user's project directory, creates the folder for the specified project, unpacks the package there and performs required steps like file compilation and linking or registering the function.
 To compile and register the same set of UDXs on Db2 Warehouse, each in a separate project, the following steps need to be taken:
 1. Add the below line (if it does not exist) in the udf_basic_example.cpp file:
 #include <limits.h>
 This header file was implicitly included with dependencies of udxinc.h on Netezza, but not in the updated version on Db2 Warehouse.
 Create packages for the UDXs:
 tar -czf udsf.tar.gz udf_basic_example.cpp
 tar -czf udaf.tar.gz uda_basic_example.cpp
 tar -czf udtf.tar.gz udtf_basic_example.cpp
 Note:
 Standard library headers from one compiler version to another may have changed especially in terms of tightening namespaces, implicit header inclusions and stricter type checking. Fine tuning "#include" for headers and "using" for namespace or symbol may be required.
 2. Connect to Db2 Warehouse server using CLPPlus: clpplus -nw <user>/<password>@<host or ip of server>:50000/bludb
 3. On Db2 Warehouse, use the ida deployudx CLPPlus command to compile and register the UDXs:
 SQL> ida deployudx project udsfProject source udsf.tar.gz class CMyProduct signature "myproduct(integer, integer)" return integer
 https://www.ibm.com/support/knowledgecenter/SS6NHC/com.ibm.swg.im.dashdb.clpplus.doc/doc/clpplus_local.html
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 SQL> ida deployudx project udafProject source udaf.tar.gz class CAvg signature "myavg(integer) aggregate with (double, integer)" return double
 Please note that the “state” is provided using the "aggregate with (double, integer)" signature parameter on Db2 Warehouse.
 SQL> ida deployudx project udtfProject source udtf.tar.gz class OneUdtf signature "myudtf(integer)" return "table(res integer)"
 Note:
 There is no "version" parameter, since Db2 Warehouse only supports UDXs in version 2. To port version 1 UDXs, please follow the steps described here and the ported libraries should be deployed and retested on Netezza first.
 Usage of UDXs in queries exactly same as PDA:
 SQL> select col2, myavg(col1) from table1 group by col2;
 SQL> select myproduct(col1, col2) from table1 where col2 < 100;
 SQL> select table1.col1, tf.res from table1, table(myudtf(col1)) as tf;
 To compile and register the same set of functions as a single project, the following steps need to be taken:
 1. Add the below line (if it does not exist) in the udf_basic_example.cpp file:
 #include <limits.h>
 In the example, each function will be registered in its own project, but all UDXs could be deployed within a single package, compiled to a single .so file and then registered independently.
 tar -czf allinone.tar.gz udf_basic_example.cpp uda_basic_example.cpp udtf_basic_example.cpp
 2. Connect to Db2 Warehouse server using CLPPlus:
 clpplus -nw <user>/<password>@<host or ip of server>:50000/bludb
 https://www.ibm.com/support/knowledgecenter/en/SSULQD_7.2.1/com.ibm.nz.udf.doc/c_udf_migrating_udxs_v2.html
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 3. On Db2 Warehouse, use the ida buildlib CLPPlus command for uploading, compiling and linking the library:
 SQL> ida buildlib project allinone src allinone.tar.gz
 The information about created library is presented in the following form:
 library Generated: release/liballinone.so
 4. On Db2 Warehouse, use the ida registerudx CLPPlus command to register UDXs:
 SQL> ida registerudx project allinone udxlib release/liballinone.so class CMyProduct signature "aio_myproduct(integer, integer)" return integer
 SQL> ida registerudx project allinone udxlib release/liballinone.so class CAvg signature "aio_myavg(integer) aggregate with (double, integer)" return double
 SQL> ida registerudx project allinone udxlib release/liballinone.so class OneUdtf signature "aio_myudtf(integer)" return "table(res integer)"
 Usage of UDXs in queries exactly same as PDA:
 SQL> select col2, myavg(col1) from table1 group by col2;
 SQL> select myproduct(col1, col2) from table1 where col2 < 100;
 SQL> select table1.col1, tf.res from table1, table(myudtf(col1)) as tf;
 Migrating UDX Shared Libraries In Netezza, the UDX shared libraries are created using the "create library" function. The libraries using shared libraries are registered using "dependencies" parameter in the "create function" call.
 On Db2 Warehouse, every library built within a project can be used as a shared library and referenced by other libraries. However, there are two limitations in comparison to Netezza:
 • Only automatic load is supported;
 • The libraries can only be referenced within single user's project.
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 Below is an example of a UDX shared library:
 1. Create the archives for the calling and called package.
 tar -czf called.tar.gz opr.cpp opr.h
 tar -czf calling.tar.gz udsf1.cpp opr.h
 2. Build the shared library for the "called" project using the ida buildlib CLPPlus command
 SQL> ida buildlib project called source called.tar.gz
 3. Build the actual UDX library in "calling" project and register the UDX "sl_udf".
 SQL> ida deployudx proj calling source calling.tar.gz uselib called class CUdf sig "sl_udf(integer, integer)" return integer
 To refer a specific library within package, the parameter "uselib called" should be replaced with "uselib called:libcalled.so". Without explicit specification, the default library name in the referenced project is created by prepending project name with "lib" and adding ".so" extension.
 4. The UDX referencing the shared library can be used as any other function:
 SQL> select sl_udf(col1, col2) from table1;
 Migrating R and Python based UDXs For UDXs written in the R language, R needs to be first deployed on the Db2 Warehouse system. It can be done by porting via Spark or by creating an integrated RStudio environment (only applicable for non “Power LE” hardware platforms).
 Follow the instructions provided here to deploy R onto you Db2 Warehouse environment.
 For additional help to run R scripts to read and write from the Db2 Warehouse, in-database analytics with R, details on the pre-installed R packages on the Db2 Warehouse, refer to the documentation on how to Analyze with R
 For UDXs written in Python that use functions provided by Python packages, the packages may need to be first installed on the Db2 Warehouse system.
 https://www.ibm.com/support/knowledgecenter/SS6NHC/com.ibm.swg.im.dashdb.doc/learn_how/deploying_r_runtime.html
 https://www.ibm.com/support/knowledgecenter/SS6NHC/com.ibm.swg.im.dashdb.doc/learn_how/explorer_Dynamite.html
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 Follow the instructions provided here to deploy Python packages onto you Db2 Warehouse environment.
 For additional help to run Python scripts to read and write from the Db2 Warehouse, in-database analytics using Python, refer to the documentation on how to Analyze with Python
 Refer to the additional documentation on Analyzing data with Spark, Spatial extenders and SPSS statistics on the Db2 Warehouse here.
 The Db2 Warehouse also comes with built-in analytic stored procedures and APIs to support running algorithms such as decision trees, K-means clustering, linear regression etc. For a detailed list of functions/APIs available along with their sample usage, refer to the below documentation Analytic stored procedures in Db2 Warehouse
 Compatibility matrix for In database Analytics for PDA and IBM Db2 Warehouse
 2.9 Migrating WLM settings
 IBM PDA offers four features for workload management.
 1. Guaranteed resource allocation (GRA) 2. Prioritized query execution (PQE) 3. Scheduler rules 4. Short query bias (SQB)
 Currently, there are no equivalent features on Db2 Warehouse to implement WLM similar to PDA.
 Db2 Warehouse comes with an adaptive WLM technology which automatically manages WLM for you and hence has fewer knobs for user to control.
 Note: adaptive WLM technology is incrementally rolled out and full-fledged functionality will be available by Q3 2018.
 Service class is analogous to resource group, however, currently user defined service classes are not supported. Db2 Warehouse currently has three predefined service classes namely –
 SYSDEFAULTMAINTENANCECLASS, SYSDEFAULTSYSTEMCLASS and SYSDEFAULTUSERCLASS. Worloads are “mapped” to their respective service class, and user workloads can only be mapped to the SYSDEFAULTUSERCLASS. A user can specify various thresholds for each workload. Please see below some examples
 Currently you can use following WLM capabilities of Db2 Warehouse
 • Define Workloads to group work As stated above, users can map workloads to the service class SYSDEFAULTUSERCLASS. Creation of custom service class is not supported yet.
 https://www.ibm.com/support/knowledgecenter/en/SS6NHC/com.ibm.swg.im.dashdb.doc/learn_how/deploying_python.html
 https://www.ibm.com/support/knowledgecenter/SS6NHC/com.ibm.swg.im.dashdb.doc/learn_how/analyze_python.html
 https://www.ibm.com/support/knowledgecenter/SS6NHC/com.ibm.swg.im.dashdb.doc/learn_how/analyzing_data.html
 https://www.ibm.com/support/knowledgecenter/SS6NHC/com.ibm.swg.im.dashdb.analytics.doc/doc/r_analytic_stored_procedures.html
 https://www.ibm.com/support/knowledgecenter/en/SS6NHC/com.ibm.swg.im.dashdb.apdv.porting.doc/doc/compat_analytic_functions.html
 https://www.ibm.com/support/knowledgecenter/en/SS6NHC/com.ibm.swg.im.dashdb.apdv.porting.doc/doc/compat_analytic_functions.html
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 CREATE WORKLOAD MONTHLYSALES APPLNAME('monthlyrpt') SERVICE CLASS SYSDEFAULTUSERCLASS Creation of such workloads can especially be helpful for monitoring purposes. After creating a workload, a user can then monitor the workload using the Db2 Warehouse Console as well. Refer to Appendix B for more details.
 • One can apply apply various thresholds at Workload and Database levels For example:
 CREATE THRESHOLD FORCELONGUOW FOR WORKLOAD MONTHLYSALES ACTIVITIES ENFORCEMENT DATABASE WHEN UOWTOTALTIME > 10 MINUTES FORCE APPLICATION
 CREATE THRESHOLD BIGQUERIESLONGRUNNINGTIME FOR SERVICE CLASS SYSDEFAULTUSERCLASS ACTIVITIES ENFORCEMENT DATABASE WHEN ACTIVITYTOTALTIME > 10 HOURS COLLECT ACTIVITY DATA WITH DETAILS AND VALUES CONTINUE CREATE THRESHOLD DBMAX1HOURRUNTIME
 FOR DATABASE BLUDB ENFORCEMENT DATABASE WHEN ACTIVITYTOTALTIME > 1 HOUR STOP EXECUTION
 You can find more information on workloads, thresholds at following URLs:
 Creating workload
 Creating threshold
 3. Understanding Database organization on Db2 Warehouse
 Refer to the documentation to understand the migration implications of PDA databases to Db2 Warehouse schemas.
 3.1 Mapping IBM PDA databases/schemas to Db2 Warehouse schemas
 1. Determine Netezza system is ignore or multiple schema nzsql –c "show enable_schema_dbo_check" if the command returns 0 the system ignores schema proceed to 2. If it returns 1 or 2 skip to 3
 https://www.ibm.com/support/knowledgecenter/en/SSEPGG_9.7.0/com.ibm.db2.luw.admin.wlm.doc/doc/t0051470.html
 https://www.ibm.com/support/knowledgecenter/en/SSEPGG_9.7.0/com.ibm.db2.luw.sql.ref.doc/doc/r0050563.html
 https://www.ibm.com/support/knowledgecenter/SS6NHC/com.ibm.swg.im.dashdb.apdv.porting.doc/doc/compat_dbtbsch.html
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 below.
 2. If the source Netezza system is not enabled for full-schema support, then db_migrate maps every database on the source Netezza system to a schema on Db2 Warehouse system. Before using this command verify the existence of only 1 schema has been presented to 3rdd party tools. nzsql –c "select distinct table_schem from _v_odbc_tables3 where table_cat <> ^system^" If this command returns more than 1 schema strongly consider treating this as a multiple schema system because the 3rd party tools may be using the different schema values. The Netezza pg.log files contain the SQL executed and the from clauses in this SQL can be consulted to determine if there are schema reference in the SQL. Sample db_migrate command: db_migrate -shost NPS_host -suser NPS_user -spassword password -sdb NZDB -tuser dbUser -tpassword dbPword -tdb BLUDB -cksum fast -createtargettable yes
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 Cross-database access will be mapped to cross-schema access. The double dot “..” notation for cross-database access will be mapped to cross-schema access on Db2 Warehouse system.
 3. If the source Netezza system is enabled for Full-Schema support (multiple schemas), db_migrate maps every schema on the source Netezza system to a schema on Db2 Warehouse system, while ignoring the database identifier:
 db_migrate -shost NPS_host -suser NPS_user -spassword password -sdb NZDB -tuser dbUser -tpassword dbPword -tdb BLUDB -cksum fast -createtargettable yes
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 4. CAUTION: If there is a schema with same name in other source databases (duplicate schema names), then the below db_migrate command will attempt to merge the duplicate schemas into one at the target (See duplicate schema name Sch_2 in the diagram below) Most Netezza databases will have a user schema ADMIN in every database.
 db_migrate -shost NPS_host -suser NPS_user -spassword password -sdb NZDB -tuser dbUser -tpassword dbPword -tdb BLUDB -cksum fast -createtargettable yes
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 The above may result in overwriting objects, or dropping objects erroneously , especially if options like “-recreatetargettable yes” or “-truncatetargettable yes” are used with db_migrate across duplicate schema names.
 If duplicate schema names are present, it is adviced to use the -prefixSchema < no | yes | withPrefix <prefixName> parameter. This parameter is specific to full-schema enabled source databases to facilitate migrations.
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 With –prefixSchema parameter, a prefix is added automatically to target schema names, which allows to keep schema name unique in a case where multiple source databases have the same schemas defined. Possible values:
 no - With this default option , each schema is migrated to the same schema name on the target system.
 yes - Database name is used as schema prefix, target schema name is <sourceDB>_<sourceSchema>
 withPrefix <prefixName> - With this option <prefixName> is used as a schema prefix, and the target schema name would then become <prefixName>_<sourceSchema>
 Below is an example of achieving unique target object names with with the –prefixSchema yes parameter.
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 -prefixSchema is supported both for table and non table type of objects, so it can be used in conjuction with the –createTargetObjects yes parameter.
 For a completely different schema name, you can use the -sschema and -tschema options which may allow for more control and flexibility at the target system.
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 You can also use the –sTable and –tTable options with db_migrate, which allows you to migrate a source table into a target table with a different name, so you can migrate one table at a time.
 To see more options available with db_migrate, use the db_migrate –h command.
 Please note that the queries will also have to be modified to use the new object names.
 5. If there are cross database queries which specifically use database names in queries, these queries have to be modified to use new schema names.
 3.2 Security considerations
 Since we are mapping databases to schemas, the security model will be different. Database level security attributes will be mapped at schema level.
 Refer to more details on GRANT (schema privileges) statement here.
 4. 3rd Party Tools Migration
 In this section IBM tools, aside from the database and utilities mentioned previously, are considered the same as 3rd party tools from other vendors. In either case similar steps will have to be used.
 Connector or Driver Setup
 Many tools support multiple IBM database products, including PDA, Db2, Db2 Warehouse and Db2 on Z etc. Most typically there is a driver (such as JDBC) used to connect the tool to the database. It is always preferable to use the latest Db2 driver, supporting Db2 v 11.1 or greater, when using a tool you have used previously with PDA. Changing from the old PDA to the new Db2 driver is nearly always required to get your tool working against IIAS. In almost every case these drivers are supplied by the tool vendor. Mapping IBM PDA databases/schemas to Db2 Warehouse schemas Most tools and applications or scripts running on them include knowledge of the database and schema layout. As is explained in section 3 of this document, migration from PDA to IIAS or Db2 Warehouse will require that this top level of data-reorganization be duplicated on the tool side. Often this mapping is done as part of the driver setup. In some other applications specific schema names may be used in scripts or applications running on the tool, and these will need to be changed where ever they occur.
 SQL Functionality
 By using the Netezza Platform Compatibility mode on Db2 Warehouse or IIAS it is likely that all 3rd party applications that use SQL which worked previously on PDA systems work without modification on Db2 Warehouse or IIAS.
 https://www.ibm.com/support/knowledgecenter/en/SS6NHC/com.ibm.swg.im.dashdb.sql.ref.doc/doc/r0000964.html
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 Other Functionality
 When using Db2 drivers to connect to IIAS or Db2 Warehouse there are a few products that use extended Db2 functionality (for instance high-speed load APIs) that are not yet implemented in IIAS and Db2 Warehouse. In most cases we have worked with these vendors to produce a Db2 Warehouse / IIAS specific driver which should be used.
 In some cases the tool may incorporate features covered in Section 2 above, such as stored procedures, NZA (analytics), and UDXs. The same steps must be followed in your application code as the server side. Refer to the appropriate area in Section 2 above. Information on individual partners is listed in Appendix E.
 5. Post-migration Steps
 Validation • Objects on source and objects on target system must be comparable based on the conversions
 made by DCW/DHP or manually. • Results for all workloads should be equivalent on source and target systems. • Performance for all workloads should be comparable on source and target system.
 Appendix A: Db2 Warehouse Client Container
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 The client packages for the IBM Db2 Warehouse are available in the form of a client container that can be remotely deployed.
 For more details on the contents of the client container, installing, deploying and upgrading the client container on a remote system refer to the documentation.
 Appendix B: Query History and Monitoring You can enable query history and use it for monitoring/analysis using the Db2 Warehouse console. Login to the console usually running at external floating IP (virtual IP) as bluadmin https://<virtual_ip>:8443/console Go to Monitor->Workloads Select “Time Mode” as “History Mode” [default is real time] and it will start collecting the query history (see snapshot below).
 To enable query history monitoring via the Db2 Warehouse console, default monitoring profile properties are pre-defined so that users don't have to configure the database activity monitoring.
 Please note that the query history will be pruned periodically for the statements that are not referenced by Top N SQL capture, and locking event monitor features. Currently there is no way to change the cap on numbers of queries in query history database.
 Query history is stored in the table IBMOTS.SQL_DIM. Table IBM_RTMON_EVMON.EVENT_ACTIVITY stores additional information like planid, user id, application name, service class, workload id, estimated cost etc. You can join these tables to get detailed information about a query.
 https://www.ibm.com/support/knowledgecenter/en/SS6NHC/com.ibm.swg.im.dashdb.doc/admin/client_container.html
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 To monitor a specific workload created, Go to Monitor->Workloads Click on the drop down that has the “Database” selection by default and choose from the list of available workload options (see snapshot below).
 Appendix C: Migration tools and DB support toolkit The IBM Db2 Warehouse support tools (also referred to as the DB Support Toolkit) are a collection of scripts and utilities that are based on similar ones that were delivered for Netezza appliances.
 The below table lists the Db2 equivalent scripts/utilities in terms of functionality that are built into Db2 as the DB support toolkit, as of August 2017. Please note that their syntax, input parameters/options and output format may be different than their Netezza counterparts:
 PDA (Netezza) toolkit Db2 DB Support toolkit nzsql dbsql nzload dbload nz_migrate db_migrate* nz_ddl db_ddl nz_ddl_comment db_ddl_comment nz_ddl_database db_ddl_database nz_ddl_diff db_ddl_diff nz_ddl_ext_table db_ddl_ext_table
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 nz_ddl_function db_ddl_function nz_ddl_grant_group db_ddl_grant_group nz_ddl_grant_user db_ddl_grant_user nz_ddl_object db_ddl_object nz_ddl_procedure db_ddl_procedure nz_ddl_security db_ddl_security nz_ddl_sequence db_ddl_sequence nz_ddl_synonym db_ddl_synonym nz_ddl_table db_ddl_table nz_ddl_view db_ddl_view nz_genstats db_genstats nz_get db_getstats nz_plan db_plan nz_size db_size nz_skew db_skew nz_tables db_tables nz_responders dsmtop
 db_migrate* is slightly different in functionality in comparison to nz_migrate. While nz_migrate moves data between PDA appliances, db_migrate moves data from a PDA appliance to a Db2 Warehouse system.
 For more details, refer to the detailed DB Support toolkit documentation here.
 Appendix D: Understanding DCW/DHP evaluation Process and Report Below is a process flowchart describing the DDL/DML evaluation and conversion process using the DCW/DHP tool
 https://www.ibm.com/support/knowledgecenter/en/SS6NHC/com.ibm.swg.im.dashdb.apdv.porting.doc/doc/dbtoolkit_intro.html
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 DCW/DHP dishes out a comprehensive report on compatibility that looks like the below:
 • It displays overall compatibility percentage and it should be interpreted as percentage of total SQL statements which work as they are on Db2 Warehouse or can be automatically converted to Db2 Warehouse format.
 • At top right, it shows a summary which covers three aspects. o Number of SQL statements (and percentage) that can be automatically converted. o Features that are not supported on the target system and hence need manual
 conversion.
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 o Statements which could not be analyzed and hence categorized as “unrecognized syntax”.
 In the section below the summary, it has five tabs o Summary o Automatic conversion available
 This section list down the statements which are automatically converted to Db2 Warehouse format. However, it marks few of these as need attention and should be reviewed before proceeding with conversion.
 • Manual conversion needed
 This section lists all the SQL which cannot be converted automatically and manual intervention is needed. However, it also suggests a way to convert them to target format. We must go through this list and ensure that each statement is converted to target format before proceeding with migration.
 o Unrecognized syntax
 This section lists the lines in the SQL file which could not be interpreted by DCW/DHP and need to be analyzed and appropriate action should be taken. Ideally, this section should be empty.
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 o Statistics
 Displays various statistics for the SQL file.
 Overall Evaluation Report
 This report has similar format as that of evaluation report as explained above. However, it is a consolidated report of all SQLs under consideration.
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 Appendix E: 3rd Party Tools 3rd Party Tools Ab Initio Ab Initio will work directly with client to do the migration. Use External table SQL directly
 Aginity AMP Aginity is moving their customer base to the New AMP framework and at present it does not support Db2. We are working to get AMP to support Db2 Warehouse IIAS does not support Agnity AMP. Currently supported in Netezza. Small footprint (14 cust). Low priority.
 Aginity Workbench (Establishing Connectivity) The primary Aginity tooling in the field is Aginity Workbench. This tool is system specific and there is an Aginity workbench for Db2 available for download.
 Aginity workbench for Netezza will not work with Db2. For customer developed SQL scripts first run them through the data conversion workbench, then make any connection management changes
 The data conversion workbench will identify unsupported SQL statements. Some of 'alter table rename' is easily changed to 'rename table' Cross database access operations become cross schema the changes can be done using SED of other bulk editing tools. Does compatibility assessment of SQLs from pg.log file will provide enough details for complexity/risk level? This is NOT an application, just IDE. Two different versions of tool, Db2w version (specific to SP) is not as robust as PDA - low concern.
 http://www.aginity.com/documentation/WB/dashDB/#Aginity_Topics/Aginity_Workbench/Aginity_Workbench_Overview.htm%3FTocPath%3D_____1
 Alteryx Change connection. (SQL should use NPS compatibility mode, or alternately, re-write.)
 Apos No information yet.
 Attunity IIAS (Db2w) not supported as Source with Attunity but supported in NPS and Db2. IIAS supportes as a target with Attunity
 http://www.aginity.com/dashdb/
 http://www.aginity.com/documentation/WB/dashDB/#Aginity_Topics/Aginity_Workbench/Aginity_Workbench_Overview.htm%3FTocPath%3D_____1
 http://www.aginity.com/documentation/WB/dashDB/#Aginity_Topics/Aginity_Workbench/Aginity_Workbench_Overview.htm%3FTocPath%3D_____1
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 Astera - Data Integrator (other version) Self service ETL. Uses ODBC, Oledb.
 Chartio
 Change connection. rebuild reports
 Cisco TBD
 Citius Tech
 Migrate SPL, Migrate R routines, Change connection
 Cloudera
 External table on PDA, Sqoop on Db2 External table would require Cloudera dev investment.
 Commvault This vendors product is not supported at this time.
 Composite (Now Tibco)
 Uses generic ODBC, should work, but has not been certified. Databricks
 Not yet certified. TBD.
 Denondo No gaps. A data virtualization tool that is potentially best viewed as an ETL tool for purposes of migration. It supports external table operations with Netezza and uses JDBC array operations with Db2. The primary task with Denondo are chaning the connection wizards from Netezza to DB2 and re-aligning the structures from database to schema. The process to change data souces is presented here both interactively and using VQL. Changing the database connection using the connection wizards from Netezza to DB2w should be enough.
 https://community.denodo.com/kb/view/document/How%20to%20replace%20a%20data%20source%20without%20modifying%20the%20derived%20views?category=Data+Sources
 https://community.denodo.com/kb/view/document/How%20to%20replace%20a%20data%20source%20without%20modifying%20the%20derived%20views?category=Data+Sources
 https://community.denodo.com/kb/view/document/How%20to%20replace%20a%20data%20source%20without%20modifying%20the%20derived%20views?category=Data+Sources
 https://community.denodo.com/kb/view/document/How%20to%20replace%20a%20data%20source%20without%20modifying%20the%20derived%20views?category=Data+Sources
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 ESRI
 ESRI is very well supported on Db2, but existing PDA apps using it will require migration.
 Fuzzy Logix Performance challenges
 Hortonworks
 Bulk data movement. Peer functionality on hdp may be lacking.
 HP – backup
 Not supported, TBD HP - Openview
 Minimally supported at this time. Monitoring using MIB, can monitor HW but question support for Db2 MIB
 Huawei TBD
 IBI – Focus Connector change required, everything else has worked well in testing. .
 Infogix TBD
 Informatica Informatica has a bulk connector migration tool, but it's all or nothing.
 Make a backup of the repository before going any further.
 Most shops have parameterized the connections to enable easy movement between dev, test and production.
 We need to be more refined in our migration, so go the repository manager. Export all the workflow in XML.
 Find the desired Netezza flow Netezza_XXX and change it to Db2_XXX. using a bulk editor.
 Re-import the XML in the repository manager. Test your results.
 We are working this in a tool update from Informatica. No existing gap. 2 parts - DB Connector and Custom SQL. Complexity is based on the size of the job/#of SQL and connectors
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 Looker Requires changing the connector. No known gaps
 Microsoft Power BI No gap. they do not certify support for NZ they do support Db2W Suspect this tool's SQL has 3 and 4 part names - re-compilation may be required.
 MicroStrategy No gap. Rebuilding catalog-free/Rewriting reports not free. Microstrategy supports editing the database connection as described on the support site.
 NEC TBD
 OBIEE Connector change required. Similar to MicroStrategy.
 Oracle -OBIEE
 Connector change required
 Oracle - Golden Gate
 Connector change required
 Pentaho (Hatachi)
 Supported using ODBC driver.
 Pitney Bowes
 TBD
 Python Client Python connections to Db2w are likely best done using the JDBC.JAR file
 Qlik view Db2 Warehouse supported. Use ODBC driver
 Rstudio Supported on Db2 Warehouse and IIAS, not previously available on PDA.
 http://www2.microstrategy.com/producthelp/9.3/WebAdmin/WebHelp/Lang_1033/Creating_or_editing_a_new_database_connection.htm
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 Safe Provided code to chunk data down. Probably not needed with Db2.
 SAP Data integrator Most SAP shops are driving SAP DI via parameter files, but SAP DI for Netezza uses External Tables for best performance currently not an option for Db2w. Enhancement: SAP is evaluating the work required to support External Tables. .No support for Ets. SAP Business Objects No gap. Changing the database connection in SAP BO should be enough SAP BO 4.2 supports Db2 11.1. The Process is: 1. Import the universe in Universe designer. 2. Create a new connection to the new data source. 3. Left Click In the Graphical Table display area white space. 4. Go the toolbar and EDIT and SELECT ALL. (all of the tables with be highlighted) 5. Right Click in the Table area and select RENAME Table 6. Change the owner and qualifier to the new connection values. 7. Click SAVE. (This is still a local save) 8. On the Toolbar click Refresh Structure (no tables should be missing. 9. Run the Integrity checker and Export to the repository if no errors are encountered. associated to the new data source without breaking any Webi Reports. There is an API function changeDataSouce that takes clientdoc (report), userName, Password, connectionString, DriverName and JNDIName ) as parameters. http://service.sap.com/sap/support/notes/1989135 SAS "No gap. SAS is largely used as Desktop ETL tool. It should be using SAS ACCESS for Netezza and this can be replaced with SAS Access for Db2w
 These should migrate cleanly to Db2w using SQL_COMPAT NPS. However be aware that you can NOT use the generated Nzsql from SAS jobs in history logs
 Uses db2load vs nzload for bulk data movement. Uses have written SAS Procs that leverage Netezza external tables. These should migrate cleanly to Db2 using SQL_COMPAT NPS. SAS Data Flux / Data Integration Studio No gap. No external table support.
 SAS Enterprise Miner No gap. Connector change
 http://service.sap.com/sap/support/notes/1989135
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 SAS-ETL Nothing detailed on this is available yet.
 SAS MA Not yet supported on IIAS. Being worked as an issue with SAS.
 SAS Scoring Accelerator Not supported at this time. Can not install scoring accl on Db2 Does not support power hardware
 Sirius
 Not supported at this time. Txn-id based repl was used on Netezza/PDA. This function is not present on IIAS.. (replication API)
 Skytree Works with Db2 Warehouse and IIAS. No PDA installed base we are aware of.
 Sparkflows No gaps. No PDA installed base. Two clients successfully in production on Db2 Warehouse / IIAS.
 SSIS Suppored, no gap.
 Tableau No gaps. Changing the database connection in Tableau should be enough. It is documented here: https://onlinehelp.tableau.com/current/server/en-us/connections_modify.htm
 Talend No gaps. Changing the database connection should be enough.
 https://www.talend.com/products/data-integration/data-integration-open-studio/) Ultramatics IBM integrtion partner, 15yrs. PCI offering. Db2 Warehouse support TBD
 Visual Crossing Mapping Software. Support for Db2 Warehouse unknown. TBD
 Vormetric Low or no use of PDA. Unknown if it works on Db2 Warehouse. TBD.
 Wherescape Connection via ODBC. Generic.
 https://onlinehelp.tableau.com/current/server/en-us/connections_modify.htm
 https://www.talend.com/products/data-integration/data-integration-open-studio/

Page 46
                        

PDA to IIAS Migration Guide
 46 IBM and IBM PARTNER CONFIDENTIAL June 20, 2018
 Zettics (now Anova) Connection via ODBC. Generic.
 ZoomData Does not support PDA. Does support Db2 Warehouse via connector.
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 IBM Products Data Click (Waston) TBD
 Big Insights Big Insights product has reached End of Service. Use Hortonworks / IBM BigSQL.
 Campaign/Unica If client is on Unica; they will have to upgrade to IBM Campaign.
 It likely doesn't generate optimal SQL for columnar engine.
 Cognos Works in the absence of custom SQL Rebuild the model and rerun the report
 Datastage Datastage has a newly updated Rapid Job Update tool to help automate Netezza connection wizard to DB2 connection wizard. Coming datastage will be the first ETL tool that natively supports external tables in Db2! See Datastage roadmap for release projection. There is a strong chance that ETL flows will have some SQL incompatibility challenges for example if a customer did a table rebuild dance one of the steps is renaming the tables and the SQL Syntax for renaming is different and there is no compatibility support at this time. Again SED is your friend. Looking forward: Db2 supports row at a time trickle feed, Netezza was only able to support microbatch. This is an opportunity to reduce the ETL window by using real time trickle feed. 2 parts - DB Connector and Custom SQL. Complexity is based on the size of the job/#of SQL and connectors. https://www.ibm.com/developerworks/community/groups/service/html/communityview?communityUuid=cb902613-35e0-4dcc-8f50-d895bf03ac84#fullpageWidgetId=W64dca7593f71_444f_a1e5_511ca9a3ecaf&file=8a693da6-3aa8-43a2-bd26-e915dd8928f6
 Guardium TBD
 InfoSphere Better support for Db2 Warehouse than for Netezza
 Industry Models Models are on both platforms. Data types are mapped
 https://www.ibm.com/developerworks/community/groups/service/html/communityview?communityUuid=cb902613-35e0-4dcc-8f50-d895bf03ac84#fullpageWidgetId=W64dca7593f71_444f_a1e5_511ca9a3ecaf&file=8a693da6-3aa8-43a2-bd26-e915dd8928f6
 https://www.ibm.com/developerworks/community/groups/service/html/communityview?communityUuid=cb902613-35e0-4dcc-8f50-d895bf03ac84#fullpageWidgetId=W64dca7593f71_444f_a1e5_511ca9a3ecaf&file=8a693da6-3aa8-43a2-bd26-e915dd8928f6
 https://www.ibm.com/developerworks/community/groups/service/html/communityview?communityUuid=cb902613-35e0-4dcc-8f50-d895bf03ac84#fullpageWidgetId=W64dca7593f71_444f_a1e5_511ca9a3ecaf&file=8a693da6-3aa8-43a2-bd26-e915dd8928f6
 https://www.ibm.com/developerworks/community/groups/service/html/communityview?communityUuid=cb902613-35e0-4dcc-8f50-d895bf03ac84#fullpageWidgetId=W64dca7593f71_444f_a1e5_511ca9a3ecaf&file=8a693da6-3aa8-43a2-bd26-e915dd8928f6
 https://www.ibm.com/developerworks/community/groups/service/html/communityview?communityUuid=cb902613-35e0-4dcc-8f50-d895bf03ac84#fullpageWidgetId=W64dca7593f71_444f_a1e5_511ca9a3ecaf&file=8a693da6-3aa8-43a2-bd26-e915dd8928f6
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 The Now Factory Db2 Warehouse not supported.
 Optim Yes, full support. Connector change for Db2 Warehouse from PDA
 SPSS-Modeler Need some db2 changes (built-in functions are not in catalog). Post-migration item in Aha(Selva). Some fns that are supported in NZ that are not available in Db2w. Being addressed by SPSS. Workaround for APP Poc should be documented in the migration guide (Abhishek/Mike). SPSS RFE should be part of Aha (Selva)
 If the only thing covered without a fee are Nzsql codes, sascodes within Sas jobs are not going to be covered
 Streams TBD
 Tivoli (Montioring) Mib for HW, TBD for Db2W
 Tivoli (Specturm Protect) Backup supported by Dbw2, IIAS
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