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What is Business Intelligence? 

 Business intelligence (BI) is a broad category of applications 

and technologies for gathering, storing, analyzing, and 

providing access to data to help enterprise users make better 

business decisions.  

 BI applications include data warehouses, data marts, decision 

support systems, query and reporting, online analytical 

processing (OLAP), statistical analysis, forecasting, and data 

mining.  

 Business intelligence applications can be:  

• Mission-critical and integral to an enterprise's operations or occasional to 

meet a special requirement  

• Enterprise-wide or local to one division, department, or project  

© Coglin Mill 2011 
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What is Business Intelligence? 

© Coglin Mill 2011 

Query/Reporting Tools 

Static Reports 

Ad-Hoc Queries 

REPORTING 

What Happened? 

Sales of Widgets were 

up 20% last month 

OLAP 

Dynamic Reports 

Multi-Dimensional 

ANALYSIS 

Why did it Happen? 

They were on sale 

Predictive Analytics 

Statistical Forecasting 

Data Mining 

PREDICTION 

What will Happen? 

Sales will level off next 

month and fall by 10% 

the following month 

Increasing Complexity 

Increasing Business Value 
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Simple Implementation 

© Coglin Mill 2011 

OPERATIONAL SYSTEMS SALES PURCHASING FINANCIALS 

OPERATIONAL SYSTEMS 

“Front End” BI Tools 
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Issues 

 I do not understand where/how the data is stored 

 The database was not designed for YOU to access 

• It was designed for the software application (ERP, MRP)  

• Column names are not meaningful 

 There is probably no „user manual‟ for the tables 

• The user manual/documentation is for the application  

 There is probably no consistency of design 

• The application grew over many years 

• Different developers 

• Merger of different applications 

• Redundant fields reused for different purpose 

 Significant number of tables/columns 

 Many are not useful for BI 

© Coglin Mill 2011 
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Issues 

 Operational Data is in many tables – hard to join 

 Because of principle of 3rd Normal Form 

• Avoiding redundancy of data results in many tables  

 May need to include intermediate tables to get to required 

table 

• No data needed from intermediate tables 

 Join may require data manipulation 

• Derived values, different data types etc. 

 May not be exact join 

• e.g. Join by „closest to‟ value 

© Coglin Mill 2011 
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Issues 

 Cryptic or difficult data values 

 Often the legacy of costly disk 

• Why use 10 bytes when 1 or 2 will do 

• Maybe even use bits instead of bytes 

 Embedded values and conditional rules 

• 2nd character of column X means .. 

• If column Y = „S‟, value Z must be multiplied by -1 

• If record type is „1‟, there must be a matching record in table B  

• If type is „2, there may be a record  

 Dates 

• When dates are just numbers, how do you report by quarter or add a 

month to a date? 

• How do you handle a date of zero, or all 9s? 

• Converting numeric dates to date data type in a query is very costly 
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Complex Data Example 

DFFTCA 3P 0

DFRTBB 5A

DFRTTB 5A

DFMNTI 1A

DFTG1B 1A

DFTG2B 1A

DFTG3B 1A

DFTG4B 1A

DFMNEE 25A

DFMNEF 11P 2

DFRERP 11P 2

DFWELF 11P 2

DFWILF 11P 2

DFWILR 11P 2

DFWILS 11P 2

DFWILT 11P 2

DFQI1W 5A

DFQ2IW 3A

DFTRES 10A

DFYT1LL 45A

DFYT1LO 12A

DFYT1LR 12A

DFRRWA 5A

DF6TYHA 1A

DFTIIPQ 1P 0

DFDRTF 6P 0

DFDRTG 6P 0

DFDRTH 6P 0

DFTPPL 1P 0

DFTINM 3P 0

DFTIR2 30A

DFTIGL 12A

DFTTDT 6P 0

DFTTED 6P 0

DFHHIJ 4P 2

DFHHIK 4P 2

DFTYHI 5P 2

DFTYIA 1A

DFTYKN 1A

DFTTWK 1A

DFTGHA 1A

DFTGSS 2A

DFTGPE 3A

DFTGYI 5P 2

T00032P

DSFTCA 3P 0

DSRTBB 5A

DSRTTB 5A

DSMNTI 1A

DSVB1B 1A

DSVB2B 1A

DSYT1LO 50A

DSYT1LR 12A

DSRRWA 5A

DS6TYHA 1A

DSTIIPQ 3P 0

DSDRTF 6P 0

DSVBHA 1A

DSVBSS 2A

DSVBPE 3A

DSVBYI 5P 2

DSMNTI 25A

DSVR2B 25A

DSVR3B 25A

DSYT2WL 12A

DSYTWLT 12A

DSRRYUQ 6A

T01045P

KSFTCA 3P 0

KSGSBB 5A

KSGDMB 5A

KSMARI 1A

KSYT3LA 50A

KSYT3LE 6P 0

KSRRWA 5A

KS6TYHA 1A

KSTIIPQ 9P 0

KSDGSF 6P 0

KSVYHA 2A

KSVFSS 2A

KSVGTE 3P 0

KSVUYI 5P 2

KSMPTI 2A

KSVR2B 2A

KSVR3B 2A

KSYTBEL 10A

KSYTPIT 10A

KSRQAU1 5A

T01046P

AGFRCA 3P 0

AGAC3EE 6P 0

AGRRWA 5A

AG6RYHA 1A

AGR22PQ 9P 0

AGDGSF 6P 0

AGVYHA 14A

AGVFSS 12A

AGVGRE 3P 0

AGVUY2 5P 2

AGMPR2 2A

AGVR2B 2A

AGVR3B 2A

AGACBEE 1A

AGACP2R 10A

AGRQAU1 5A

AGGSBB 1A

AGGDMB 8A

AGMAR2 1A

AGAC3EA 50A

AG6TTHA 1A

AGRSAPQ 6P 0

AGHISF 6P 0

R02126P

TLFTCA 3P 0

TLRTBB 5A

TLRTTB 5A

TLTNT3 1A

TLKB1B 1A

TLKB2B 1A

TLTNT3 25A

TLKR2B 25A

TLKR3B 25A

TLPT2WL 12A

TLPTWLT 12A

TLRRPUQ 6A

T03140P

FPPTWLT 12A

FPLLPUQ 6A

FPFTCA 1P 0

FPLTTB 5A

FPTNTP 1A

FPYB1B 1A

FPTNTP 25A

FPYL2B 1P 0

FPYLPB 25A

T05001P

© Coglin Mill 2011 

The database is designed to support 
transactions, not query access!   

Use of 3rd normal form to avoid 
redundancy results in many tables.  

First 2 characters are file 
prefix – so only 4  

characters left for the 
actual field name! 

6 character field names 
(RPG III legacy) 
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DFFTCA 3P 0

DFRTBB 5A

DFRTTB 5A

DFMNTI 1A

DFTG1B 1A

DFTG2B 1A

DFTG3B 1A

DFTG4B 1A

DFMNEE 25A

DFMNEF 11P 2

DFRERP 11P 2

DFWELF 11P 2

DFWILF 11P 2

DFWILR 11P 2

DFWILS 11P 2

DFWILT 11P 2

DFQI1W 5A

DFQ2IW 3A

DFTRES 10A

DFYT1LL 45A

DFYT1LO 12A

DFYT1LR 12A

DFRRWA 5A

DF6TYHA 1A

DFTIIPQ 1P 0

DFDRTF 6P 0

DFDRTG 6P 0

DFDRTH 6P 0

DFTPPL 1P 0

DFTINM 3P 0

DFTIR2 30A

DFTIGL 12A

DFTTDT 6P 0

DFTTED 6P 0

DFHHIJ 4P 2

DFHHIK 4P 2

DFTYHI 5P 2

DFTYIA 1A

DFTYKN 1A

DFTTWK 1A

DFTGHA 1A

DFTGSS 2A

DFTGPE 3A

DFTGYI 5P 2

T00032P

DSFTCA 3P 0

DSRTBB 5A

DSRTTB 5A

DSMNTI 1A

DSVB1B 1A

DSVB2B 1A

DSYT1LO 50A

DSYT1LR 12A

DSRRWA 5A

DS6TYHA 1A

DSTIIPQ 3P 0

DSDRTF 6P 0

DSVBHA 1A

DSVBSS 2A

DSVBPE 3A

DSVBYI 5P 2

DSMNTI 25A

DSVR2B 25A

DSVR3B 25A

DSYT2WL 12A

DSYTWLT 12A

DSRRYUQ 6A

T01045P

KSFTCA 3P 0

KSGSBB 5A

KSGDMB 5A

KSMARI 1A

KSYT3LA 50A

KSYT3LE 6P 0

KSRRWA 5A

KS6TYHA 1A

KSTIIPQ 9P 0

KSDGSF 6P 0

KSVYHA 2A

KSVFSS 2A

KSVGTE 3P 0

KSVUYI 5P 2

KSMPTI 2A

KSVR2B 2A

KSVR3B 2A

KSYTBEL 10A

KSYTPIT 10A

KSRQAU1 5A

T01046P

AGFRCA 3P 0

AGAC3EE 6P 0

AGRRWA 5A

AG6RYHA 1A

AGR22PQ 9P 0

AGDGSF 6P 0

AGVYHA 14A

AGVFSS 12A

AGVGRE 3P 0

AGVUY2 5P 2

AGMPR2 2A

AGVR2B 2A

AGVR3B 2A

AGACBEE 1A

AGACP2R 10A

AGRQAU1 5A

AGGSBB 1A

AGGDMB 8A

AGMAR2 1A

AGAC3EA 50A

AG6TTHA 1A

AGRSAPQ 6P 0

AGHISF 6P 0

R02126P

TLFTCA 3P 0

TLRTBB 5A

TLRTTB 5A

TLTNT3 1A

TLKB1B 1A

TLKB2B 1A

TLTNT3 25A

TLKR2B 25A

TLKR3B 25A

TLPT2WL 12A

TLPTWLT 12A

TLRRPUQ 6A

T03140P

FPPTWLT 12A

FPLLPUQ 6A

FPFTCA 1P 0

FPLTTB 5A

FPTNTP 1A

FPYB1B 1A

FPTNTP 25A

FPYL2B 1P 0

FPYLPB 25A

T05001P

These are dates in 
*CJUL format 

This date is in *YYMMDD 
format. It often has a 

value of 999999 

The 1st character of this 
column indicates the 

Sales Region 

These two columns hold the 
same ‘value’ – but only one 

of them is reliable 

Complex Data Example 

© Coglin Mill 2011 



www.thinkrodin.com 

Complex Data Example 

DFFTCA 3P 0

DFRTBB 5A

DFRTTB 5A

DFMNTI 1A

DFTG1B 1A

DFTG2B 1A

DFTG3B 1A

DFTG4B 1A

DFMNEE 25A

DFMNEF 11P 2

DFRERP 11P 2

DFWELF 11P 2

DFWILF 11P 2

DFWILR 11P 2

DFWILS 11P 2

DFWILT 11P 2

DFQI1W 5A

DFQ2IW 3A

DFTRES 10A

DFYT1LL 45A

DFYT1LO 12A

DFYT1LR 12A

DFRRWA 5A

DF6TYHA 1A

DFTIIPQ 1P 0

DFDRTF 6P 0

DFDRTG 6P 0

DFDRTH 6P 0

DFTPPL 1P 0

DFTINM 3P 0

DFTIR2 30A

DFTIGL 12A

DFTTDT 6P 0

DFTTED 6P 0

DFHHIJ 4P 2

DFHHIK 4P 2

DFTYHI 5P 2

DFTYIA 1A

DFTYKN 1A

DFTTWK 1A

DFTGHA 1A

DFTGSS 2A

DFTGPE 3A

DFTGYI 5P 2

T00032P

DSFTCA 3P 0

DSRTBB 5A

DSRTTB 5A

DSMNTI 1A

DSVB1B 1A

DSVB2B 1A

DSYT1LO 50A

DSYT1LR 12A

DSRRWA 5A

DS6TYHA 1A

DSTIIPQ 3P 0

DSDRTF 6P 0

DSVBHA 1A

DSVBSS 2A

DSVBPE 3A

DSVBYI 5P 2

DSMNTI 25A

DSVR2B 25A

DSVR3B 25A

DSYT2WL 12A

DSYTWLT 12A

DSRRYUQ 6A

T01045P

KSFTCA 3P 0

KSGSBB 5A

KSGDMB 5A

KSMARI 1A

KSYT3LA 50A

KSYT3LE 6P 0

KSRRWA 5A

KS6TYHA 1A

KSTIIPQ 9P 0

KSDGSF 6P 0

KSVYHA 2A

KSVFSS 2A

KSVGTE 3P 0

KSVUYI 5P 2

KSMPTI 2A

KSVR2B 2A

KSVR3B 2A

KSYTBEL 10A

KSYTPIT 10A

KSRQAU1 5A

T01046P

AGFRCA 3P 0

AGAC3EE 6P 0

AGRRWA 5A

AG6RYHA 1A

AGR22PQ 9P 0

AGDGSF 6P 0

AGVYHA 14A

AGVFSS 12A

AGVGRE 3P 0

AGVUY2 5P 2

AGMPR2 2A

AGVR2B 2A

AGVR3B 2A

AGACBEE 1A

AGACP2R 10A

AGRQAU1 5A

AGGSBB 1A

AGGDMB 8A

AGMAR2 1A

AGAC3EA 50A

AG6TTHA 1A

AGRSAPQ 6P 0

AGHISF 6P 0

R02126P

TLFTCA 3P 0

TLRTBB 5A

TLRTTB 5A

TLTNT3 1A

TLKB1B 1A

TLKB2B 1A

TLTNT3 25A

TLKR2B 25A

TLKR3B 25A

TLPT2WL 12A

TLPTWLT 12A

TLRRPUQ 6A

T03140P

FPPTWLT 12A

FPLLPUQ 6A

FPFTCA 1P 0

FPLTTB 5A

FPTNTP 1A

FPYB1B 1A

FPTNTP 25A

FPYL2B 1P 0

FPYLPB 25A

T05001P

© Coglin Mill 2011 

These are the only 
columns we care about 

Often fewer than 10% of 
the available columns are 
useful for BI reporting! 
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Issues 

 Poor/unknown data quality 

 

 Missing/incorrect Values 

• Inadequate edit checks in application 

• Software errors 

• Changing business rules 

• Incorrect data conversions 

 

 Resulting in  

• Failed joins 

• Incorrect reports 

• Bad decisions 

 

 

© Coglin Mill 2011 



www.thinkrodin.com 

 Data Quality is one of your most important issues!  
• Your company will be making strategic decisions based on the data 

used in reports. You hope it is accurate! 

• Poor data quality is the most common reason for failure of business 
intelligence initiatives 

 

A 2002 study by TDWI found that  

poor data quality costs US businesses  
 

$600 BILLON per year! 
 

Conservative estimates suggest that  

poor data quality costs the typical organization 

Up to 10% of potential revenue and 

Up to 20% of potential earnings 

 

© Coglin Mill 2011 

Issues 
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Issues 

 Data Quality Example 

• 2005 Valparaiso, Indiana 

• Somehow a property assessment value for the home shown below was 

incorrectly changed to $400M in the property tax database 

• The expected property tax revenue was included in the county budget - 

but the $8M property tax bill on the house was (of course) not paid 

• The county had a huge revenue shortfall, resulting in lots of cuts 

• The school district was forced to return $2.7M 

• All extracurricular activities and sports were cancelled that year 

 

 Just because of  

          ONE  

  bad data value! 
 

see more examples at www.thinkrodin.com 

© Coglin Mill 2011 

http://www.thinkrodin.com/index.php/Content-Pages/dqdisasters.html
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Issues 

 Data Quality Example 

• A travel agency used telemarketing to sell new vacations to its past 

customers 

• On occasion, it happened that a customer had passed away. Their 

system would not let them delete the customer, since there were 

transaction records tied to it. Someone came up with the idea of 

appending the customer name with "** IS DEAD **", so operators would 

not call in the future and upset the family of the deceased.  

• This worked fine until the company implemented a data warehouse and 

switched to direct mail. Imagine the grief caused to Mrs. Jones when she 

received this letter 

© Coglin Mill 2011 

Mr. Bill Jones ** IS DEAD ** 

25 High Street 

Springfield 

This really DID 

happen! 

(in the UK) 
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Different applications/databases 
 

 Totally different structures – but related information 

 

 

 

 

 

 

 

 

 Very difficult, if not impossible to join tables across databases  

 Different security, availability etc. 

 Adds significant complexity   

 Poor performance 

Sales (DB2 for i5/OS) 

BI Reporting 

Financials (DB2 for i5/OS) 

POS System (SQL Server) Purchasing (Oracle) 

© Coglin Mill 2011 

Issues 
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• Multiple instances of same table, with duplicate key values 

 

 

 

 

 

• or different versions of same entity 
o Incompatible data types 

o Duplicates 

 

CUSTNO CUSTNAME

1001 John Smith

1002 Mary Jones

1003 Chris Anderson

1004 David Perry

Customer File - US

CUSTNO CUSTNAME

1001 Harry Potter

1002 Jeremy Carr

1003 Penny Hayes

1004 Debbie Thornton

Customer File - Canada

CUSTID CUSTNAM

AA234 Julie Johnson

AA235 Fred Hunter

AB670 John Smith

BD309 Alan Jordan

Customer File - Canada

CUSTNO CUSTNAME

1001 John Smith

1002 Mary Jones

1003 Chris Anderson

1004 David Perry

Customer File - US

© Coglin Mill 2011 

Incompatible Data Example 
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100 Acme Flooring Small Retailer Jenny Brown 

100 Acme Flooring Major Retailer Rob McAdam 

100 Acme Flooring Major Retailer Jenny Brown 

2008 

2010 

2011 

2008 Report Same Report, re-run  in 2010 

2008 Sales by Sales Rep/Customer Group  

Regal Rugs              150,000  

Total Small Retailer              150,000  

Acme Flooring              250,000  

Carpet Warehouse           2,500,000  

Hardwood Hank           2,100,000  

Total Large Retailer           4,850,000  

Total Jenny Brown           5,000,000  

2008 Sales by Sales Rep/Customer Group  

Acme Flooring              250,000  

Regal Rugs              150,000  

Total Small Retailer              400,000  

Carpet Warehouse           2,500,000  

Hardwood Hank           2,100,000  

Total Large Retailer           4,600,000  

Total Jenny Brown           5,000,000  

© Coglin Mill 2011 

Changing Dimensions 
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100 Acme Flooring Small Retailer Jenny Brown 

100 Acme Flooring Major Retailer Rob McAdam 

100 Acme Flooring Major Retailer Jenny Brown 

2008 

2010 

2011 

2008 Report Same Report, re-run  in 2011 

2008 Sales by Sales Rep/Customer Group  

Acme Flooring              250,000  

Regal Rugs              150,000  

Total Small Retailer              400,000  

Carpet Warehouse           2,500,000  

Hardwood Hank           2,100,000  

Total Large Retailer           4,600,000  

Total Jenny Brown           5,000,000  

2008 Sales by Sales Rep/Customer Group  

Regal Rugs              150,000  

Total Small Retailer              150,000  

Carpet Warehouse           2,500,000  

Hardwood Hank           2,100,000  

Total Large Retailer           4,600,000  

Total Jenny Brown           4,750,000  

Similar issues when a report compares This Year vs Last Year 

© Coglin Mill 2011 

Changing Dimensions 
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Common Scenarios 

 Poor performance 
• large transaction table 

• many related tables 

• most reports are at a summary level 

• reports and queries are long running and consume significant system 

resources  

 

    

© Coglin Mill 2011 

50M rows 
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Simple Implementation 

© Coglin Mill 2011 

OPERATIONAL SYSTEMS 
SALES PURCHASING FINANCIALS 

OPERATIONAL SYSTEMS 

“Front End” BI Tools 

Issues and 

complexity 

pushed to 

the front 

end tools 
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The “Solution”? 

 These issues are often solved  in an ad-hoc way 
 

 Create extract files and write RPG programs to load them 

 As each reporting problem occurs, a new extract is written 

 No consistent approach 

 No documentation produced 

 

 Frustrated users create their own “solutions” 

 Download data to Excel and manipulate it 

 Decide on their own rules 

 

    

© Coglin Mill 2011 
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A chaotic reporting environment!  

0

20

40

60

80

100

1st Qtr 2nd Qtr 3rd Qtr 4th Qtr

East

West

North
1st Qtr

2nd
Qtr

3rd
Qtr

4th
Qtr

Sales Financials Purchasing 

GL Summary 

(Excel) Summary Sales by 

Customer/Brand 

Profitability 

Extract 
Summary Sales 

by Region 
Purchasing 

extract  

(MS Access) 

0

20

40

60

80

100

1st Qtr 2nd Qtr 3rd Qtr 4th Qtr

East

West

North

~~~~~~~ 

~~~~~~~~ 

~~~~~~~ 

~~~~~~~~ 

~~~~~~~ 

~~~~~~~~ 

~~~~~~~ 

~~~~~~~~ 

~~~~~~~ 

~~~~~~~~ 

~~~~~~~ 

~~~~~~~~ 

Joe downloads this manually 

via Client Access every 

Monday 

... except when he‟s on 

vacation or out with the flu! 

Mary wrote this 

extract. She left last 

year and no-one 

knows how it works. 

The Net Sales 

calculation in this 

extract is different to 

Mary‟s 

No one has yet realized 

that this is loaded 

incorrectly. The auditors 

will be the first to discover 

the problem 

These 

reports don‟t 

balance with 

each other.  

These reports 

don‟t balance 

with each 

other.  

No one trusts 

this report 
John spends 5 days 

every month generating 

this and massaging the 

numbers until he thinks 

it is correct  

© Coglin Mill 2011 

The Usual Result 
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Develop a Sustainable Business Intelligence Architecture 

 
Fortune 500 Companies have (almost without exception) have spent millions of 

dollars building Enterprise Data Warehouses to resolve these issues. 

 

For the vast majority of IBM i customers, that sort of expenditure is completely 

outside the realm of possibility.  

 

But with the right tools, and a sensible approach it doesn‟t need to cost anywhere 

near that much.  In fact it will pay for itself very quickly. 

 

An IDC study of 52 implementations found the average 3-year ROI of a data 

warehouse was 401%!  

 

 

  

A Better Solution  

© Coglin Mill 2011 
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Enterprise Data Warehouse Architecture 

TACTICAL OPERATIONS 

DECISION SUPPORT 

EXTRACT TRANSFORM AND LOAD 

ODS DATA WAREHOUSE DATA MARTS 

BUSINESS ANALYSTS 
EXECUTIVE 

DASHBOARDS 

CLEANSED INTEGRATED DATA 

OPERATIONAL SYSTEMS 
SALES PURCHASING FINANCIALS 

OPERATIONAL SYSTEMS 

DATA PROPAGATION/STAGING 

Issues and 

complexity 

pushed to the 

“back end”  

M
E

T
A

D
A

T
A

 

© Coglin Mill 2011 
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Definitions 

 Data Warehouse 

 A centralized repository of mostly historical information, built from 

operational data sources 

 Usually contains several different subject areas 

 Always in open database tables 

 Usually detailed level information, but can include summary data too  

 A single version of the truth 

 

 Data Mart 

 Built from the Data Warehouse to support a specific business reporting 

requirement 

 Often summarized, but may be detailed 

 If in database tables, often a star schema structure 

 May be in a proprietary format - ie MOLAP (cube), such as Essbase 

 Updated (or re-built) on a regular basis from the data warehouse  

© Coglin Mill 2011 
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Definitions 

 Operational Data Store 

 A reporting database containing the 'current' view of the operations of the 

business 

 Contains little or no historical data 

 Contains incomplete or in-progress entities (ie sales orders not yet 

fulfilled) 

 Completely re-built on a regular (usually daily) basis 

 Often creates outputs that feed back into operational systems 

 

 Metadata 

 “Data that describes data” 

 Technical metadata – e.g. table and column names, length, data type, decimals 

 Business metadata - e.g. validation rules, transformation rules, source/target relationships    

 Administrative metadata - e.g. users, authorities, size, usage, performance and data 

quality statistics, change history  

© Coglin Mill 2011 
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INVOICE_NUMBER 7P 0

INVOICE_LINE_NUMBER 3P 0

PRODUCT_NUMBER 5P 0

CUSTOMER_NUMBER 10A

SELLING_COMPANY 5A

SUPPLY_WAREHOUSE 5A

QUANTITY_ORDERED 11P 0

QUANTITY_SHIPPED 11P 0

TOTAL_DISCOUNT 9P 2

NET_PRICE 9P 2

BASE_PRICE 9P 2

UNIT_COST 9P 2

EXTENDED_COST 11P 2

EXTENDED_PRICE 11P 2

MARGIN 11P 2

SALES_REP 5A

COMMISSION_VALUE 7P 2

INVOICE_DATE DATE

SHIP_DATE DATE

DELIVERY_DATE DATE

INVOICE_TIME TIME

MONTH_NUMBER 2P 0

WEEK_NUMBER 2P 0

LOAD_DATE (DATE)

INVOICE_LINES

CUSTOMER_NUMBER 10A

CUSTOMER_NAME 35A

ADDRESS_LINE_1 35A

ADDRESS_LINE_2 35A

CITY 35A

STATE_CODE 2A

ZIP_CODE 10A

CONTACT_NAME 35A

TELEPHONE 15A

SALES_REP_DEFAULT 5A

CUSTOMER_CATEGORY 5A

CUSTOMER_CLASS 5A

REGION_CODE 5A

LOAD_DATE DATE

LAST_CHANGE_TIME TMSTP

STATUS_FLAG 1A

CUSTOMERS
PRODUCT_NUMBER 5P 0

PRODUCT_DESCRIPTION 42A

BRAND_CODE 5A

BRAND_DESCRIPTION 20A

ORIGIN_CODE 5A

ORIGIN_DESCRIPTION 20A

FAMILY_CODE 5A

FAMILY_DESCRIPTION 20A

COST 9P 2

BASE_PRICE 9P 2

PRODUCT_WEIGHT 9P 4

PRODUCT_VOLUME 9P 4

LOAD_DATE DATE

LAST_CHANGE_TIME TSTP

STATUS_FLAG 1A

PRODUCTS

Only includes the 
columns we care about 

Dates are true 
date columns 

Meaningful table 
and column 

names 

De-normalized design 
reduced to only 3 tables 

Complex 
calculations 
already done 
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Data Mart Example 
DFFTCA 3P 0

DFRTBB 5A

DFRTTB 5A

DFMNTI 1A

DFTG1B 1A

DFTG2B 1A

DFTG3B 1A

DFTG4B 1A

DFMNEE 25A

DFMNEF 11P 2

DFRERP 11P 2

DFWELF 11P 2

DFWILF 11P 2

DFWILR 11P 2

DFWILS 11P 2

DFWILT 11P 2

DFQI1W 5A

DFQ2IW 3A

DFTRES 10A

DFYT1LL 45A

DFYT1LO 12A

DFYT1LR 12A

DFRRWA 5A

DF6TYHA 1A

DFTIIPQ 1P 0

DFDRTF 6P 0

DFDRTG 6P 0

DFDRTH 6P 0

DFTPPL 1P 0

DFTINM 3P 0

DFTIR2 30A

DFTIGL 12A

DFTTDT 6P 0

DFTTED 6P 0

DFHHIJ 4P 2

DFHHIK 4P 2

DFTYHI 5P 2

DFTYIA 1A

DFTYKN 1A

DFTTWK 1A

DFTGHA 1A

DFTGSS 2A

DFTGPE 3A

DFTGYI 5P 2

T00032P

DSFTCA 3P 0

DSRTBB 5A

DSRTTB 5A

DSMNTI 1A

DSVB1B 1A

DSVB2B 1A

DSYT1LO 50A

DSYT1LR 12A

DSRRWA 5A

DS6TYHA 1A

DSTIIPQ 3P 0

DSDRTF 6P 0

DSVBHA 1A

DSVBSS 2A

DSVBPE 3A

DSVBYI 5P 2

DSMNTI 25A

DSVR2B 25A

DSVR3B 25A

DSYT2WL 12A

DSYTWLT 12A

DSRRYUQ 6A

T01045P

KSFTCA 3P 0

KSGSBB 5A

KSGDMB 5A

KSMARI 1A

KSYT3LA 50A

KSYT3LE 6P 0

KSRRWA 5A

KS6TYHA 1A

KSTIIPQ 9P 0

KSDGSF 6P 0

KSVYHA 2A

KSVFSS 2A

KSVGTE 3P 0

KSVUYI 5P 2

KSMPTI 2A

KSVR2B 2A

KSVR3B 2A

KSYTBEL 10A

KSYTPIT 10A

KSRQAU1 5A

T01046P

AGFRCA 3P 0

AGAC3EE 6P 0

AGRRWA 5A

AG6RYHA 1A

AGR22PQ 9P 0

AGDGSF 6P 0

AGVYHA 14A

AGVFSS 12A

AGVGRE 3P 0

AGVUY2 5P 2

AGMPR2 2A

AGVR2B 2A

AGVR3B 2A

AGACBEE 1A

AGACP2R 10A

AGRQAU1 5A

AGGSBB 1A

AGGDMB 8A

AGMAR2 1A

AGAC3EA 50A

AG6TTHA 1A

AGRSAPQ 6P 0

AGHISF 6P 0

R02126P

TLFTCA 3P 0

TLRTBB 5A

TLRTTB 5A

TLTNT3 1A

TLKB1B 1A

TLKB2B 1A

TLTNT3 25A

TLKR2B 25A

TLKR3B 25A

TLPT2WL 12A

TLPTWLT 12A

TLRRPUQ 6A

T03140P

FPPTWLT 12A

FPLLPUQ 6A

FPFTCA 1P 0

FPLTTB 5A

FPTNTP 1A

FPYB1B 1A

FPTNTP 25A

FPYL2B 1P 0

FPYLPB 25A

T05001P X 
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E.T.L. 

 By definition, ETL implies some type of reporting database 
• data warehouse 

• data marts  

• operational data store 

 

and the design and maintenance of this database 

 

 Implemented correctly, this is significantly different to the 
ad-hoc creation of extract and summary files found in many 
organizations 
• designed for query access 

• conformed dimensions 

• integrated and controlled 

• includes data quality management 

• supported by metadata 

© Coglin Mill 2011 
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E.T.L. 

 Extract data from sources 

• Database tables 

• Legacy file systems 

• Text or delimited files 

• May need to stage the data 

© Coglin Mill 2011 
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Extract / Stage Options 

 Identify and understand the required source data 

• Local or remote 

• DB2 for i or other database 

• Non-database (legacy structures, text files etc) 

 

 Filtering/Selection 

• All rows or by transaction date 

• Identifying changed rows 

• Exclude certain rows 

 

 Decide on access mechanism 

• Direct access 

• Change data capture 

• Staging of remote data 

© Coglin Mill 2011 
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Extract / Stage Options 

 Direct Connection to remote DB2 for i data 

• DDM – performs well, especially if another LPAR on same system 

• Remote SQL connection 

• No need to stage data 

© Coglin Mill 2011 

ETL 

Data Warehouse 

Production System BI System 

ETL 

DDM 

SQL 
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Extract / Stage Options 

 Staging is often best approach for non IBM i data 

• Non IBM Family databases do not support full DRDA architecture 

• Sometimes need to access same table in several ETL processes 

• Can simplify error recovery in event of a failure 

© Coglin Mill 2011 

ETL 

Data Warehouse 

Remote System BI System 

ODBC/JDBC 

Stage 
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Extract / Stage Options 

 Change Data Capture & Apply 

• Non-intrusive on source systems 

• Can be based on remote journals 

• Possibly piggy-back on HA strategy 

© Coglin Mill 2011 

A 

Application Tables 

Journal Receivers 
Capture 

CDC 
B 

C 

Journal 
Detail

ed Detailed 

Apply 

Detail

ed Detailed 

Capture – occurring constantly 

Apply – at point in time 

ETL 
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E.T.L. 

 Transform the extracted data 

• arithmetic calculations 

• string operations 

• lookup/replace 

• date/time conversions and calculations 

© Coglin Mill 2011 

    

Transform 
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Transformations 

 The obvious (easy) transformations 

• calculations 

• string operations 

• lookup/replace 

• data conversion  

o numeric to character or vice versa 

o numeric dates & times to real date/time fields 

 Handling exceptions 

• if, then, else  

 

 Surrogate Keys 

• artificial key, replacing the natural keys 

• provide support for slowly changing dimensions 
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Surrogate Keys 

 

 

 

 

 

© Coglin Mill 2011 

Surrogate key is a 

sequential number 

with no correlation to 

replaced value(s) 

CUSTNO CUSTNAME

1001 John Smith

1002 Mary Jones

1003 Chris Anderson

1004 David Perry

Customer File - US

CUSTNO CUSTNAME

1001 Harry Potter

1002 Jeremy Carr

1003 Penny Hayes

1004 Debbie Thornton

Customer File - Canada

CUSTNUMBER CUSTNAME REGION OLDNUM

1 John Smith US 1001

2 Mary Jones US 1002

3 Chris Anderson US 1003

4 David Perry US 1004

5 Harry Potter CANADA 1001

6 Jeremy Carr CANADA 1002

7 Penny Hayes CANADA 1003

8 Debbie Thornton CANADA 1004

Customer File - Data Warehouse

PK 
Secondary Index 

 Merging Similar tables 
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Surrogate Keys 
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CUSTNUMBER CUSTNAME OLDNUM GROUP TERRITORY EFFECTIVE TO DATE

10105 Acme Flooring 1001 Small Retail Jenny Brown 3/15/2005

24505 Acme Flooring 1001 Small Retail Rob McAdam 7/23/2006

33099 Acme Flooring 1001 Major retail Rob McAdam 12/31/9999

INVOICE CUSTNUMBER TOTAL INVOICE DATE

456895 10105 3300.56 2/10/2005

654905 24505 2049.05 3/13/2006

1010323 33099 200.95 7/30/2007

CUSTOMERS table 

Sales Transactions 

 Slowly Changing dimensions 
• Each change to a „key‟ dimension results in a new customer record 

• Identify changed dimension during ETL 

• Generate new customer record, with „open‟ effective-to date  

• Update current record to set effective-to date to yesterday 

• New transactions are written with new surrogate key value 

 If we re-run a report for 2008, the customer is correctly grouped as at the time of 

the transaction 

 Territory sales reports will report against the correct sales rep 
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E.T.L. 

 Load the transformed data 

• one or more database tables 

• detail or summary level 

• insert or update 
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Transform 
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E.T.L. 

 But... There are two VITAL additional requirements 

• Validate – define business rules 

• Manage – data errors 

  – the overall environment 
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   Validate 

 

Transform 

Manage 
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Validation 

 Data Quality rules imply errors – which implies error reporting 

• stage the „bad‟ data  

• do not load it, but just as importantly do not ignore it 

• provide a means to correct it and re-process 

• keep audit trail of errors 

© Coglin Mill 2011 

Source Tables Good Data 

ETL 

~~~~~~~~~~
~~~~~~~~~~
~~~~~~~~~~
~~~ 

Bad Data 

Error Log/Report 
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Metadata 

 What is metadata? 

• descriptive information about the data sources, ETL processes and 

target database (data warehouse, data marts etc) 

o Technical metadata – column names, data types, keys etc 

o Business metadata – describes the use and meaning of pieces of 

data, documents data quality rules etc 

o Administrative metadata – change history, authorities, load statistics, 

usage statistics etc 

 

 Why is it important? 

• it is the „roadmap‟ to the information stored in the data warehouse or 

data mart tables. 

• unlike the majority of end-user applications where access is via program 

interfaces, some of your users will access the tables directly. They need 

to know what the data means. 
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ETL - Build or Buy ? 

 Should I build my own ETL processes, or buy a tool? 

• do I have the resources? 

• do my people resources have all the necessary skills? 

• do I understand the size of the effort? 

• do I have the time to write a significant amount of code? 

• the answers to these questions is usually NO 

 

 The right ETL tool will  

• dramatically reduce the total cost 

• significantly reduce development time 

• allow you to concentrate on the business requirements 

• provide the environmental support for long term success  
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ETL Tool Requirements 

 The tool should: 

• Be native to your platform (IBM i) 

o critical for good performance  

• Provide remote data access  

• Support time and effort saving concepts such as change data capture 

from journal images 

• Be highly productive  

o 5 to 10 times increase in productivity compared to hand coding is not 

uncommon 

• Provide comprehensive error handling and reporting 

• Provide comprehensive auditing 

• Have comprehensive metadata support 

o automatic capture  

o allow export to other tools 

• Include impact analysis tools 

• Provide a visual development environment 

© Coglin Mill 2011 
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Visual representations 

used where 

appropriate to aid 

understanding 

RODIN Development Client 

Unlimited text 

metadata for 

objects/definitions etc 
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Powerful, easy to use 

visual development 

environment 
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RODIN Development Client 
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Sophisticated point 

and click business 

rules editor 
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RODIN Development Client 
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Build and manage 

Data Warehouse/Mart 

Tables, as well as 

Indexes and Views 

over them 
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RODIN Development Client 
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Error suspense table. 
Rejected data is written to this 

table. After correction, this data 

can be re-processed by the 

extract in error recovery 

mode. 

Error log. 
Reason for error is 

written out to this 

table. 

An Error report 
is produced at end 

of processing if any 

errors occurred. 

~~~~~~~~~~~
~~~~~~~~~~~
~~~~~~~~~~~ 

Source Tables 
Data Set 

ETL  

Process 
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RODIN Error Management 
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Audit Tables  

Audit report produced at end 

of extract. 

~~~~~~~~~
~~~~~~~~~
~~~~~~~~~ 

Audit information includes 
Number of source rows read,       

omitted and rejected.  

Hash totals for up to 3 numeric source 

columns. 

Number of data sets updated and 

inserts/updates to each. 

Elapsed time for all jobs. 

etc….. 

Audit information retained in meta-data indefinitely 

Source Tables 
Data Set 

ETL  

Process 
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RODIN Auditing 
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BI System or LPAR (IBM i) 

DDM 

Data Warehouse 

Change Data 

Capture 

Other DB2 or Informix 

Production System i 

Local 
Production 

data 

Production 
data 

DRDA 

Pre-stage 

data 

Production 
data 

Other Sources 

RODIN 
ETL 

Data Marts 

RODIN 
ETL 

ODS 

RODIN 
ETL 

JDBC 

JDBC 

DDM 
Production 

data 

RODIN Metadata 

Change Data 

Capture 

Remote 

Journaling 
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RODIN ETL Architecture 
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A Few RODIN Success Stories 
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For more information: 

 

call 1-866-RODIN-DW 
 

visit www.thinkrodin.com 
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http://www.thinkrodin.com/
http://www.mailworkz.com/landing_page/landingzebra.html

