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• IT Development Goals 
– Fast delivery 

– Accurate delivery 

– Fast execution of programs 

– Flexibility to ever changing business needs 
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Why Modernize? 

  Performance 

•SQL scales better as rows to process increase 

 

  Flexibility 

•Faster / Easier reaction to changing business 

 

 Strategic Direction 

•IBM is putting their resources into SQL Enhancements 
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Why Modernize? 

1960s I/O routines.   QDBGET,   QDBGETKY  
 

Database UI 

http://www.google.com/url?sa=i&source=imgres&cd=&cad=rja&docid=0qxhcEshfY6EcM&tbnid=jDz6SxLhYv4HaM:&ved=0CAwQjRwwAA&url=http://www.popularmechanics.com/home/improvement/electrical-plumbing/1275136&ei=jNxCUrHHPIqmqwGgvoDwAQ&psig=AFQjCNE8F6utPjRX_ai1IuhfL1vHsZ4mig&ust=1380199949050099
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SQL and Scalability 

•  As growth occurs, Native I/O will no longer drive the POWER based processors 

•  Throwing hardware at a problem is no longer an option 

•  Application changes are inevitable 

 Traditional I/O 
• As the number of rows grows, So does the time to process them!! 
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Data-centric programming 

Data-centric programming puts specific business rules into the database.   

                     This has many advantages: 

•   Consistency – The rules are implemented at a DB level making that rule 

      in effect for any action against the table / column. 

•   Performance – DB level actions are significantly faster then program level 

                     actions. 

•   Less programming required – Business rules are already implemented                        

      and do not have to be coded for each program. 
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Modernization DB2 Database – 5 Phased Approach 

 Migrate 

 Reverse engineering the existing DDS database objects to SQL DDL objects 

 Isolate 

 Accessing the new DB2 database via SQL views and IO data access modules 

 Correct 

 Eliminating design flaws inherited by DB2 from the legacy database 

 Secure 

 Securing the DB2 database from unauthorized access 

 Enhance 

 Enhancing the DB2 with advanced capabilities 
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Modernizing DB2 Database – A phased approach 

Migrate – Phase1 

- Goal 

Reverse engineer existing DDS files to 
DDL tables 

- Strategy 

Replace DDS PF with DDL table but retain 
original record format ID 

- Benefits 

• No program changes are required 

• Elimination of deleted records  

• Faster read 

• Concurrent write support 

Current 

RPG LF 
DDS 
PF 

RPG LF 
DDL 

Table 

New - Phase1 
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Modernization DB2 Database 

Goals: 

•Create SQL Table to redirect queries to faster SQE 

•Create Indexes that perform better and allow programs to use them w/o changes 

•Create the ability to add/change columns w/o requiring program changes. 

•Retain Format Level IDs so programs are unaffected 
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Modernization DB2 Database 

Process: 

•Convert PF to SQL Table with new name 

 

•Create SQL indexes to replace any implicitly created keyed access paths 

that exists for DDS files. 

•System Catalog  

 

•Create “Surrogate” LF with same name as original PF retaining the format. 

 

•Modify existing LFs to reference new SQL Table name 

 

•Modify existing LFs to include “FORMAT” keyword getting it’s format 

information from “Surrogate” LF. 
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Modernization DB2 Database 

Process: 

•Change PF into LF   (Name / format / fields remains the same) 

•Create New SQL Table as BCKORDSQL 

•Create Index for each LF that does not have Joins or Select / Omits                  

(Compile Indexes before LF) 

•Add FORMAT keyword to existing LF that get it’s format from the old PF                       

i.e.  FORMAT( BCKORDRC ) 
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Modernization DB2 Database 
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Modernization DB2 Database – Prior to Modernization 

RPG PGM 
Existing 

LF 
(Access 
Path) 

Physical  
File 

I/O I/O 

NOTE:   
• Existing LF is serving 8K blocks of data to program in 

memory. 
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Modernization DB2 Database – After Modernization 

RPG PGM Existing 
LF 
 

Physical  
File 

I/O 
I/O 

Access 
Path 

From new 
SQL index 

 

New 
SQL 

Index 
 

NOTE: 
• Create Index first 
• Create LF after index 
• Existing LF is now serving 

up 64K blocks of data into 
memory! 
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Modernization DB2 Database – Original BCKORD 
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Modernization DB2 Database – New DDL BCKORDSQL 



The Why and How of Database Modernization 

Thursday, October 17, 2013, 2013 22 Database Modernization – Jim Ritchhart 

Modernization DB2 Database – Original BCKORD 
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Modernization DB2 Database – Original BCKORD 
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Modernization DB2 Database – Original BCKORD 
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Modernization DB2 Database – Original BCKORD 
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Modernization DB2 Database  

       VIEW 

                 CONTROLER 

          MODEL 

Data Access 

Logic 

UI 
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Real Life Example #1  
Need to add and expand columns in a table 

Requirements: 

•Expand Name and Address columns in our marketing table in order to account 

for longer data for our Mexico business. 

•Add new language preference column in our contact table to support web. 
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Real Life Example #1  
Need to add and expand columns in a table 

Requirements: 

•Expand Name and Address columns in our marketing table in order to account 

for longer data for our Mexico business. 

•Add new language preference column in our contact table to support web. 

 
Issue: 

•How do we do this w/o modifying and recompiling 100s of programs? 
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Real Life Example #1  
Need to add and expand columns in a table 

Requirements: 

•Expand Name and Address columns in our marketing table in order to account 

for longer data for our Mexico business. 

•Add new language preference column in our contact table to support web. 

 
Issue: 

•How do we do this w/o modifying and recompiling 100s of programs? 

Solution: 

•ALTER TABLE CONTACTS ADD COLUMN LANGPRF CHAR(5) ; 

•ALTER TABLE  library/sqltable  ALTER COLUMN ADDRESS_LINE1    SET 

DATA  TYPE CHAR (50 ) CCSID 37 NOT NULL          ;  
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Real Life Example #1  
Need to add and expand columns in a table 

•You only have to change / recompile the programs that need the new 

column OR that need the expanded column size. 

•Less risk to project 

•Flexibility in implementation 

 (We made a DB changes 1 week prior to program changes.) 

•Less time to implement 

•Faster reaction time to business needs!!! 
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Real Life Example #2 – Modernization of ITMLOC  
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Real Life Example #3  
Business Analyst complaining about query taking too much time. 
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Real Life Example #3  
Business Analyst complaining about query taking too much time. 

• EVI or Encoded Vector Index is a new type of Index unique to DDL. 

• Use EVI for “low cardinality” type of situations.  I.E. Low number of unique 

occurrences in the data relative to the number of rows of data in file. 
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Real Life Example #3  
Business Analyst complaining about query taking too much time. 

• EVI or Encoded Vector Index is a new type of Index unique to DDL. 

• Use EVI for “low cardinality” type of situations.  I.E. Low number of unique 

occurrences in the data relative to the number of rows of data in file. 

After EVI Index: 

Created Encoded Vector Index by Date 

Take 1 minute 45 seconds to run. 
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Think in terms of SETS not records 
 What NOT to do 
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Think in terms of SETS not records 
 Here’s an alternative 
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Think in terms of SETS not records 
 Here’s an alternative          
(Response Time went from Seconds to Milliseconds) 
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Input primary RPG program with Join Select/Omit LF 
  
PROBLEM: 

• Input Primary RPG program 
• IP  File is Join LF with Select / Omit   (Dynamic 

Selection) 
• Implemented Level Breaks 
• Users complaining that it was taking too long to run  
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Input primary RPG program with Join Select/Omit LF 
  

SOLUTION: 

• Create VIEW with same fields as JLF 
• Define cursor in one time section of program 
• Fetch from cursor at each cycle 
• Look for field value changes for Level Breaks 
 
• Total development time was 30 minutes including 

testing.  
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Input primary RPG program with Join Select/Omit LF 
  
SOLUTION: 

• Run time went from 27 minutes to 2 minutes. 
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Like most technologies, SQL and DDL on the iSeries has a 
startup cost.  However, the benefits far out way the costs.   
 
DDS and Native Record-Level Access are: 

• Not Sustainable 
 

Implementing DDL gives you immediate and measurable: 
• Performance gains 
• Flexibility 
• Shorter response times to implement changes. 

 
 




