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Agenda

OLAP Specifications

• Functions 

• Window-Order-Clause

• Window-Partition-Clause

OLAP Categories

• Numbering Specifications

• Ordered Specifications

• Aggregate Specifications 
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OLAP – Specifications
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OLAP Specifications

OLAP = OnLine Analytical Processing
• Ability to return ranking, row numbering, and aggregate function information                         

as a scalar value in a query result
• Can be specified within the SELECT List or the ORDER BY clause

OLAP Categories
• Numbering Specifications → Row_Number() 

• Ordered OLAP Specifications → Rank(), Dense_Rank()

→ Lag(…), Lead(…), Ntile()
Cume_Dist(), Percent_Rank()

• Aggregate Specifications → all kinds of aggregate functions 
Sum(), Avg(), Count(), Max() …
Variance(), Median() …
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OLAP Specifications - Syntax

Over = Definition of the window Over the Result Set

Window-Order-Clause for all OLAP Functions
• Sort sequence of the rows

→ the final Order By may sort the result in a different sequence

• Sometimes requested

Window-Partition-Clause for all OLAP Functions
• Boundaries between partitions within the window → Level Break

• Optional
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OLAP 
Function
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OLAP Specifications
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• Sequence of the OLAP function may or may not match the ORDER BY

• Without ORDER BY • Sequence: Amount ascending • Sequence: CustNo descending
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OLAP – Specifications: 

Windows Order Clause
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OLAP - Ranking Functions - Window-Order-Clause

Window-Order-Clause - OVER(ORDER BY Clause) 

• Defines the sequence of the running number or ranks which may differ from the 
sequence specified in the ORDER BY Clause

• Only allowed in composition with the OLAP Ranking functions

o ROW_NUMBER(), RANK(), DENSE_RANK() …

o Must be specified for each OLAP function, immediately after the function

• Syntax analog ORDER-BY clause

o Several key fields can be listed

o Ascending and Descending Sequence allowed (ASC / DESC)
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OLAP Specifiactions - Window Order Clause

Ordering for calculating the Rank or Row_Number
• Multiple Columns/Expressions for ordering in ascending or descending sequence separated 

by a comma allowed
• NULL values are positioned per default at the end of the list
→ NULLS FIRST: NULL Values are positioned at the begin of the list 
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OLAP-Ranking Functions - Examples
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• Generating running numbers based on the 
OVER(ORDER BY) Clause

OLAP-Ranking Functions - Rank() versus Dense_Rank()
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Two second ranks:
• Rank() 2 2nd Ranks: No 3rd Rank, Next Rank = 4
• Dense_Rank() 2 2nd Ranks: Next Rank = 3
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OLAP – Specifications: 

Windows Partition Clause

OLAP-Ranking-Functions - Window-Partition-Clause

Window-Partition-Clause – Over(Partition By) Clause

• Must be specified within the OVER() Clause

o Partition by must be specified immediately after OVER(

→ Order By clause follows the Partition By clause

o Multiple column names separated by a comma can be specified

• Numbering is reset at  Level Break

o Example: Rank the sales persons for several years
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OLAP - Ranking Functions - Window-Partition-Clause - Example
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• Reset numbering depending on the year

OLAP - Ranking Functions - Restrictions

OLAP Functions are not allowed in WHERE Conditions!

Selection of running numbers or ranks requires additional
• Nested Sub-Selects

• Common-Table-Expressions (CTE)
o Example: Determine the customers with the 2nd to 4th highest Sales
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• OLAP Function in a CTE

• OLAP Function in a (nested) Sub-Select
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OLAP - Ordered Specifications

Ordered OLAP Specifications

Ordered OLAP Specifications
• Rank()/Dense_Rank() Ordinal rank of a row within the window

• Lag-Function Reference to a preceding row in the window

• Lead-Function Reference to a following row in the window

• Ntile() Quantile rank of a row within the window

• Cume_Dist() Percentile ranking of a row within the window including the current result set

• Percent_Rank() relative percentile rank of a row within the window
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Ordered OLAP Specifications - LAG and LEAD Functions

References to preceding or following Rows

Additional Options allow greater Flexibility
• Offset relative position of the previous/following row based on the current row

Must be a positive integer value (Not specified = 1)
• Default-Value Replacement for a NULL value
• IGNORE NULLS Rows where the expression returns a NULL value are not considered
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Ordered OLAP Specifications
LAG and LEAD Functions – Example 1
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• LAG(Total): Returns the TOTAL of the previous row within the window

• LEAD(Total): Returns the TOTAL of the next row within the window
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Ordered OLAP Specifications
LAG and LEAD Functions – Example 2
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• Return the values of the Total Column within the 2 preceding rows 

• NULL Values within the preceding rows are replaced with 0

• Calculate the differences between the sales from 3 different years
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OLAP – Aggregation Specifications
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Aggregation OLAP Specifications

Supports the following Aggregate Functions
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Statistic Functions Regression Functions

AVG() StdDev() Correlation()  Regr_Count()

Count() StdDev_Samp() Covariance()  Regr_Intercept()

Count_Big() Variance() Covariance_Samp()  Regr_R2()

Max() Variance_Samp() Median()  Regr_Slope()

Min() Percentile_Cont()  Regr_AVGX()

Sum() Percentile_Disc()  Regr_AVGY()

 Regr_SXX()

 Regr_SXY()

 Regr_SYY()

Functions before Release 7.3
Functions New Release 7.3

Aggregation OLAP Specifications
with empty Window-Aggregation-Group-Clause
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• Empty Over() Clause: Aggregation over all rows
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Aggregation OLAP Specifications
without Window-Aggregation-Group-Clause

17.06.2020 Page 25i-UG 2020 - Virtual Conference - OLAP - Specifications - much more than Running Numbers  – Birgitta Hauser

• Neither the Window-Aggregation-Group Clause nor the Window-Order-Clause is specified 
→All rows within the partition are accumulated

Aggregation OLAP Specifications - Rolling Results
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• Compute rolling sum, rolling average, rolling maximum, rolling minimum of the sales 
accumulated for each customer for the year 2009

• Without Window-Aggregate-Group-Clause but with an Window-Order-Clause → Rolling Results
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Aggregation OLAP Specifications
Window-Aggregation-Group – Rows - Example
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• Target Figures

• Total Year

• Rolling Total/Year

• Rolling Diff. Plan 

• Calculate Percent

• Accumulated Sales 
Customer and Year

OLAP Aggregate Functions

Functions returning a single value from a window

• FIRST_VALUE() First Row in an OLAP window

• LAST_VALUE() Last Row in an OLAP window

• NTH_VALUE() 

NTH_VALUE() FROM FIRST Nth Row in an OLAP window
beginning with the first row

NTH_VALUE() FROM LAST Nth Row in an OLAP window
beginning with the last row

• RATIO_TO_REPORT() Ratio of an argument to the sum of the arguments 
in an OLAP window
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OLAP Aggregate Functions
First_Value(), Last_Value(), Nth_Value()
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OLAP Aggregate Functions - Ratio_To_Report ()
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OLAP Aggregate Functions - Ratio_To_Report ()
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Any Questions?
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Special Thanks to

Holger Scherer – RZKH Rechenzentrum Kreuznach

• For providing an IBM i-System enabling the creation of the samples/code used in my
presentations

• http://www.rzkh.de
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◼ Your data is save! …  in the bunker

References

IBM i information center

• SQL Reference
https://www.ibm.com/support/knowledgecenter/ssw_ibm_i_74/db2/rbafzpdf.pdf?view=kc

• PDF Files for Database
https://www.ibm.com/support/knowledgecenter/ssw_ibm_i_74/rzatd/rzatdprintable.htm

• Database Information Finder
https://www.ibm.com/support/knowledgecenter/ssw_ibm_i_74/rzatd/rzatdfinder.htm

Redbooks

• SQL Procedures, Triggers, and Functions on IBM DB2 for i
http://www.redbooks.ibm.com/abstracts/sg248326.html?Open
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Thank you!

OLAP Specifications – Much more then running numbers! 

Now i know! 
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