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Do you know –  

What you can do with a Simple SQL Statement? 

Agenda 

SELECT – Statement 

CASE Clause 

OLAP Ranking Functions 

Join Tables and Views 

Union, Intersect and Except 

Common Table Expressions 

Recursive Common Table Expressions 

Hierarchical Query Clause 

Multi-Dimensional Grouping 
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SELECT Statement 
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SELECT Statement 
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Full Select 

Merge several Sub-Selects using: 
 UNION / EXCEPT / INTERSECT 

SELECT  Columns/Fields (incl.scalar/UD functions) 
   From Files/Tables/Views incl. Joins and UDTFs 
   Where Conditions  
   Group By Clause 
   Having Clause 
 

    
 

Sub-Select 

SELECT  Columns/Fields (incl.scalar/UD functions  
   From Files/Tables/Views incl. Joins and UDTFs 
   Where Conditions  
   Group By Clause 
   Having Clause 
 

    

  

Sub-Select 

WITH – Common Table Expressions (CTE) 

ORDER BY Clauses 

Fetch First x Rows, For Update Of, Optimize For x Rows 

Order By Clause   (Release 6.1) 
Fetch First x Rows Only  (Release 6.1) 

Order By Clause   (Release 6.1) 
Fetch First x Rows Only  (Release 6.1) 
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select  

Statement 

Start With  Connect By (Release 7.1 PTF) 

Start With  Connect By (Release 7.1 PTF) 
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Case Clause 
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CASE Expression 
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Allows to act in different situations differently 
Kind of IF-THEN-ELSE-Statement 

CASE Condition 
     WHEN Value1 THEN ThisValue 
     WHEN Value2 THEN ThatValue 
     ELSE OtherValue 
END 

CASE  WHEN Condition1 THEN ThisValue 
 WHEN Condition2 THEN ThatValue 
 ELSE OtherValue 
END 

ELSE-Branch optional 

Select Case Month(SalesDate) 
       When 1 Then 'January‘ 
       When 2 Then 'February‘ 
       Else 'Other Month‘ 
       End 
From Sales 

Select Case  When Amount <  100 Then 'Low' 
 When Amount <  500 Then 'Avg' 
 When Amount >= 500 Then 'High' 
       End 
From Sales  



4 

CASE Expression 

Display different values depending on a column value 

 

Merge Values from different columns 

 

Select Company, OrderNo, OrderPos, ItemNo, OrderQty, DelQty, Status,  
       case Status when 'CP' then 'Completed'  
                   when 'CL' then 'Cancelled'  
                   when 'EN' then 'Entered'  
                   when 'PD' then 'Partly Delivered' 
            else 'Unknown Status' end as StsText                               
   from OrderDetX 

Select Company, OrderNO, OrderPos, ItemNo, OrderQty, DelQty, Status, 
       case when Status = 'CP' then DelQty                           
            when Status = 'CL' then OrderQty                           
            when Status = 'EN' then OrderQty                           
            when Status = 'PD' then DelQty                           
            else 0 end as Quantity                             
  from OrderDetX                                             
;; 
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CASE Expression 

Case Expression used in the WHERE Clause 
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Case Expression 
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CASE Expression 

Pivot-Table 
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OLAP-Ranking Functions 
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OLAP - Ranking Functions 

OnLine Analytical Processing (OLAP) Functions 

Generate Running Numbers or Rank Orders 

Can not be used within the same Sub-Select 

Allowed within the SELECT List and ORDER BY Clause 

Not allowed within the WHERE Conditions or FROM Clause 

 Select 3rd – 5th rank is only possible in composition with  

 a Common Table Expression (CTE) or Nested Sub-Select 

Only executed by the SQE (SQL Query Engine) 

 Can not be used if the query is executed by the CQE (Classic QE) 
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OLAP - Ranking Functions 

 ROW_NUMBER() OVER() – Generate Running Numbers 

No Duplicate  a sequential row number is computed 

 RANK() and DENSE_RANK() – Determine Ranks 

Computes an ordinal rank: Identical values   same ranking 

RANK() OVER() after indentical ranks  Gaps within the ranking 

 Example: Two ranked 3rd  next rank is 5, not 4th rank 

DENSE_RANK() OVER() after identical ranks  No Gaps within the 

ranking 

 Example: Two ranked 3rd  next rank is 4 
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OLAP Ranking Functions 
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 Sequence of the running 

number depends on the 

ORDER BY 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 

ROW_NUMBER(), RANK(), DENSE_RANK() 

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

 Syntax analog ORDER-BY clause 

 Several key fields can be listed 

Ascending and Descending Sequence allowed (ASC / DESC) 
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OLAP-Ranking Functions 

Examples 
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 Generating running 

numbers based on the 

OVER(ORDER BY) Clause 
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OLAP-Ranking Functions 

Rank() versus Dense_Rank() 
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Two second ranks: 

 Rank()  No 3rd Rank, Next Rank = 4 

 Dense_Rank()  Next Rank = 3 

OLAP-Ranking-Functions 

Window-Partition-Clause 

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

Must be specified within the OVER(ORDER BY) Clause 

 Immediately after OVER( Order By must be specified after) 

 Several column names can be specified 

Numbering is reset at  Level Change 

 Example: Rank 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 running numbers or ranks 

Nested Sub-Selects 

Common-Table-Expressions (CTE) 

 Example: Determine the customers with the 5th to 10th highest Sales 

 
Select * 
   from (Select a.*, Dense_Rank() Over(Order By Amount Desc) as DenseRank 
            from SalesEmp a 
            Where SalesYear = 2009) as b 
Where DenseRank between 2 and 4 

With x as (Select a.*,  
                  Dense_Rank() Over(Order By Amount Desc) as DenseRank                              
       From SalesEmp a 
              Where SalesYear = 2009) 
Select * from x 
  where DenseRank between 2 and 4 
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Nested Subselect 

Common Table Expression 
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Join Tables and Views 
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Join Tables/Views 
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Type Of Join Description

(Inner) Join: Only rows that are found in both tables/views are returned

All rows from the first (left) table/view are returned even if there is 

no match in the second table/view

If there is no equivalent in the second table, NULL values will be 

returned

All rows from the second (right) table/view are returned even if there 

is no match in the first table/view

If there is no equivalent in the second table, NULL values will be 

returned

Cross Join:
All rows of the first  table/view are connected to all rows of the 

second table (cartesian product) 

(Left) Exception Join:
All rows from the first (left) table/view are returned where in the 

second (right) table/view no match is found

Right Exception Join:
All rows from the second (right) table/view are returned where in the 

first (left) table/view no match is found

Full (Outer) Join:
All rows of both tables are returned independent if there is a match 

or not

Left (Outer) Join:

Right (Outer) Join:
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Join Tables/Views – Inner Join 

Seite 24 

Inner Join: all rows that are available in both tables 
Select Company, OrderNo, a.CustNo, CustName1, DelDate 

   from OrderHdrX, AddressX 

   Where OrderHdrX.CustNo = AddressX.CustNo 

Select Company, OrderNo, a.CustNo, CustName1, DelDate 

   from OrderHdrX a, AddressX b 

   Where a.CustNo = b.CustNo 

select  a.Company, a.OrderNo,  a.CustNo, DelDate,  

        ItemNo,    OrderQty,   DelQty                                      

   from     OrderHdrX a inner join OrderDetX b                     

         on a.Company = b.Company and a.OrderNo = B.OrderNo  

   Where DelDate between '2009-12-01' and '2009-12-31' '  

select  Company, OrderNo,    CustNo, DelDate,  

        ItemNo,    OrderQty,   DelQty                                      

   from  OrderHdrX a inner join OrderDetX b using (Company, OrderNo)                   

   Where DelDate between '2009-12-01' and '2009-12-31'  
Do you know what you can do with a simple SQL Query? -  Birgitta Hauser 23.04.2012 

Join occurs in the 

WHERE Condition 

Join occurs in the 

FROM Clause 

Join Table/Views 

with USING Clause 

 
USING clause = named-columns-join 

 Is a shorthand way of defining the join condition 

 The specified column names must exist in both tables/views 

 The result table contains only the columns from the first table/view 

 Any column specified in the USING clause cannot be qualified in the 

select-list of the query 

 Before release 7.1 the columns had to be qualified! 

 For Right Outer or Right Exception Joins the column values are NULL  

 and it is NOT possible to qualify or specify the columns from the 2nd table 
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Join Tables/Views - Self Join 

A table/view can be joined with itself 

Key fields can be joined by any of the following operators 

 =  (Equal)  > (Greater)   >= (Greater Equal) 

 <> (Not Equal) < (Lower) <= (Lower Equal)  
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Join year with the previous year 

Join Tables/Views - Self Join 

Cumulated Totals 
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Join Tables/Views -  

Left / Right Outer Join 

Left Outer Join  All rows from the 1st table/view 

All rows from the second table where a match is found 

 

Right Outer Join  All rows from the 2nd table/view 

All rows from the first table where a match is found 

 

Select a.*, b.*  
   from OrderHdrX a left outer join OrderDetX b 
     on     a.Company  = b.Company  
        and a.OrderNo  = b.OrderNo 
 

Select a.*, b.*  
   from OrderHdrX a right outer join OrderDetX b 
     on     a.Company  = b.Company  
        and a.OrderNo  = b.OrderNo 
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Join Tables/Views -  

Left/Right (Outer) Join 

Compare sales of the current year with the sales of 

the previous year 
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Join Tables/Views - Union 

Full Outer Join before Release 6.1 
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Merge a Left Outer Join 

and a Right Outer Join or a 

Right Exception Join by 

using UNION (Distinct) 

Join Tables/Views 

Full Outer Join – Release 6.1 
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Full Outer Join 

 Null Values are converted 

into Default Values 
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Compare Full Outer Join 
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UNION – Left/Right outer Joins Full Outer Join 

Join Tables/Views - 

Exception Join 

Exception Join  All rows from the left table without 

match in the second Table 

 

Predicate EXISTS  Returns true if rows exist 

 

Select a.*  
   from OrderHdrX a exception join OrderDetX b 
     on     a.Company  = b.Company  
        and a.OrderNo  = b.OrderNo 

Select a.*  
   from OrderHdrX a 
   where Not Exists (Select b.Company  
                       from OrderDetX b 
                       where    a.Company  = b.Company 
                            and a.OrderNo = b.OrderNo) 
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Join Tables/Views - 

Cross Join 

Cross Join  cartesian product  

 Join Tables/Views with a single or a few rows 

  No columns for to join available 

 
SELECT   CustNo, sum(Amount) "Total Customer", Total "Grant Total"  
   FROM  Sales cross join SalesTot 
   GROUP BY CustNo, Total 
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Union, Intersect and Except 
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Union – Clause 

Prerequisites for UNION Clauses 

 Identical Number of Columns in the SELECT List 

 Compatible data types in the selected columns 

Add  ALL or DISTINCT   controls the output of Duplicates 

 UNION (DISTINCT): Returns No Duplicats 

  DISTINCT is Default and optional 

  Order is required  Find duplicates  Performance!  

 UNION ALL: Returns Duplicates   
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A Union-Clause allows to combine several SELECT Statements 

and execute them as if it was a single one. 

Example:  As soon as an order is completed it is copied to a history table. If a 
specific order is searched, both tables (OrderHeader and History 
Table) must be searched. 

Compare Union/Union ALL 
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 UNION / UNION DISTINCT 

  Without duplicates 

 UNION ALL 

  All rows 



19 

Join Tables/Views / UNION 

Full Outer Join before Release 6.1 

23.04.2012 Seite 38 Do you know what you can do with a simple SQL Query? -  Birgitta Hauser 

Merge a Left Outer Join 

and a Right Outer Join or a 

Right Exception Join by 

using UNION (Distinct) 

Grouping with UNION 
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INTERSECT Clause 

(Release V5R3) 

Composition of several Sub-Selects 

Display all rows that are identical in both tables/views 

 Prerequisites analog UNION 

 Identical Number of Columns in the SELECT List 

Compatible data types in the selected columns 

Can only be executed by the SQL Query Engine (SQE) 
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   Select * From Current 
Intersect 
   Select * From Saved CustNo Sales

10001 10.000,00

10002 20.000,00

10003 5.000,00

10004 7.000,00

10005 12.000,00

10006 15.000,00

Current Table
CustNo Sales

10001 10.000,00

10002 20.000,00

10003 4.500,00

10004 6.000,00

10006 15.000,00

Saved Table

CustNo Sales

10001 10.000,00

10002 20.000,00

10006 15.000,00

Result

EXCEPT Clause 

(Release V5R3) 

Composition of several Sub-Selects 

Display all rows that are in the 1st table/view but not in the 2nd one 

 Prerequisites analog UNION 

 Identical number of columns in the SELECT List 

Compatible data types in the selected columns 

Can only be executed by the SQL Query Engine (SQE) 

23.04.2012 Seite 41 Do you know what you can do with a simple SQL Query? -  Birgitta Hauser 

   Select * From Current 
Except 
   Select * From Saved CustNo Sales

10001 10.000,00

10002 20.000,00

10003 5.000,00

10004 7.000,00

10005 12.000,00

10006 15.000,00

Current Table
CustNo Sales

10001 10.000,00

10002 20.000,00

10003 4.500,00

10004 6.000,00

10006 15.000,00

Saved Table

CustNo Sales

10003 5.000,00

10004 7.000,00

10005 12.000,00

Result
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INTERSECT  

Seite 42 

Determine all rows that are identical (rows and column values) 

in both tables/views 
 Select * From AddressX 

Intersect  
   Select * From AddressX_Y 
Order By CustNo 

Determine all rows where is no equivalent in the second table 

EXCEPT  

(   Select * From AddressX 
Except 
   Select * FRom AddressX_Y) 
Union 
(   Select * from Addressx_Y 
Except 
   Select * from AddressX) 
Order By CustNo 

Determine Duplicates 

Compare 2 tables/views  

 All rows all column values 

Do you know what you can do with a simple SQL Query? -  Birgitta Hauser 23.04.2012 

Common Table Expressions 
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Common Table Expressions (CTE) 

Part of Select Statements 

 Introduced with release V4R4M0 

 Must be specified before the Full-Select  With CTEs ... Select 

Pseudo-Views only valid for the current SELECT Statement 

 Alternate for (nested) Sub-Selects 

 Complex SQL-Queries can be splitted into smaller parts 

 CTE can be used in other CTEs 

 Order By and Fetch First X Rows only are allowed within CTEs 
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Common Table Expressions 

Example 
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 CTE A = All sales for 2009 

 CTE X = Cumulated sales for 2009 

per customer (based on A) 

 CTE Y = Cumulated sales for 2009 

(based on A) 

 Final Select  Join A, X, Y 
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Nested Sub-Select vs  

Common Table Expressions 
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Nested Sub-Select 

Common Table Expression 

Determine the item with the 

most order lines 

Common Table Expression 
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 Calculate sales per 

customer and year 

 Percentage of sales 

 Add total per year 
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Common Table Expression 

23.04.2012 Seite 48 Do you know what you can do with a simple SQL Query? -  Birgitta Hauser 

Recursive SQL Queries 

23.04.2012 Seite 49 Do you know what you can do with a simple SQL Query? -  Birgitta Hauser 
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Recursive SQL Queries 

Recursion, in mathematics and computer science, is a method of defining 
functions in which the function being defined is applied within its own 
definition; specifically it is defining an infinite statement using 
finite component. The term is also used more generally to describe a 
process of repeating objects in a self-similar way. For instance, when 
the surfaces of two mirrors are exactly parallel with each other the 
nested images that occur are a form of infinite recursion.     (Wikipedia) 
 

Recursion in Tables or Views 

Relationship between information in a specific column in a row 

with information in a different column in a different row 

Examples for recursions: 

Hierarchical relationship:  Organization charts / Bill of material 

Bi-directional relationship:  Air / train connections / network plans 
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Recursive SQL Queries 

Recursion, in mathematics and computer science, is a method of defining 
functions in which the function being defined is applied within its own 
definition; specifically it is defining an infinite statement using 
finite component. The term is also used more generally to describe a 
process of repeating objects in a self-similar way. For instance, when 
the surfaces of two mirrors are exactly parallel with each other the 
nested images that occur are a form of infinite recursion.     (Wikipedia) 
 
 
Release V5R4  Introduction recursive queries  

Recursive Queries can only be executed by the SQE 

Recursive Common Table Expressions (RCTE) 

 Join a Common Table Expression using UNION ALL with itself 

Recursive Views 

 Implement a Recursive Common Table Expression within a  View 

23.04.2012 Seite 51 Do you know what you can do with a simple SQL Query? -  Birgitta Hauser 
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Recursive SQL-Queries 

Hierarchical Relationship 

Seite 52 

Meier 

Huber Bauer 

Fischer Müller Becker Ackermann 

Brunner Schulze Schmidt Hund Herrmann Straub Jäger 

LEVEL   NAME        
     1   Bauer       
     2   Becker      
     2   Ackermann   
     3   Jäger       
     3   Schmidt     
     3   Hund        
     3   Hermann     
     3   Straub 

Do you know what you can do with a simple SQL Query? -  Birgitta Hauser 23.04.2012 

Recursive SQL Queries 

Hierarchical Relationships 

Initializing Select   

 Part of the Common Table Expression CTE  

Declare the start position  

Is only executed once  will not be considered for recursion 

Iterative/Recursive Select  

 Part of the Common Table Expression 

UNION ALL   combines all result rows 

Merges the CTE with itself   Parent/Child relationship 

Final/Main Select 

 Processes the Common Table Expression  
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Recursive SQL Queries 

Hierarchical Relationships 

23.04.2012 Seite 55 Do you know what you can do with a simple SQL Query? -  Birgitta Hauser 

Initialization 

Common Table Expression 

Recursion/Iteration 

Final/Main Select Statement 

Recursive SQL 

Hierachical Relationships - Examples 

23.04.2012 Seite 56 Do you know what you can do with a simple SQL Query? -  Birgitta Hauser 

Recursion  

 List all Managers 
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Recursive SQL 

Hierachical Relationships - Examples 

23.04.2012 Seite 57 Do you know what you can do with a simple SQL Query? -  Birgitta Hauser 

Generate Running Numbers 

Recursive SQL 

Hierachical Relationships - Examples 
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 List all days in November 2009 

 Show Sales per Day 
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Recursive SQL 

Hierachical Relationships - Examples 

23.04.2012 Seite 59 Do you know what you can do with a simple SQL Query? -  Birgitta Hauser 

Find missing customer no.  

Recursive SQL Queries 

Hierarchical Relationships 
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Meier 

Huber Bauer 

Fischer Müller Becker Ackermann 

Brunner Schulze Schmidt Hund Herrmann Straub Jäger 

LEVEL   NAME        
     1   Bauer       
     2   Becker  
     3   Jäger       
     3   Schmidt     
     3   Hund   
     2   Ackermann   
     3   Hermann     
     3   Straub   

LEVEL   NAME        
     1   Bauer       
     2   Becker      
     2   Ackermann   
     3   Jäger       
     3   Schmidt     
     3   Hund        
     3   Hermann     
     3   Straub 
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Recursive SQL Queries 

Search Clause 

Search Clause 

Must be specified after the Iterative Select within the CTE 

Options: 

BREADTH FIRST:  Default  

  Decomposition/Order according to the Level 

DEPTH FIRST: Decomposition of the complete branches 

  Result must be stored temporary and  

  ordered at the end of the execution 

   An additional Order Column will be generated  

   Column must be specified in the Order By Clause 

       Only DEPTH FIRST  Not BREADTH FIRST 

   May result in a bad performance!    

23.04.2012 Seite 61 Do you know what you can do with a simple SQL Query? -  Birgitta Hauser 

Recursive SQL-Queries 

Search Clause 

23.04.2012 Seite 62 Do you know what you can do with a simple SQL Query? -  Birgitta Hauser 

Initialization 

Recursion/Iteration 

Final/Main Select Statement 

Search Depth Clause 

 with Sort field 

Depth 

first Breadth first 



31 

Recursive SQL Queries 

Two-Way Relationships 

Problem: Cylces!  Infinite loops 

Check with CYCLE Clause 

CYCLE Clause 

In CTE after the iterative Select 

Define Pseudo Columns 
 For use in  Selection + Order By 

Predefine Return Value for  
 Cyle 

 No Cycle 

Cycle detected 

  Stop decomposition  branch 

Seite 63 

Frankfurt 

Hamburg 

Berlin 

Hannover 

Köln 

München 

Bremen 

Stuttgart 

Dresden 

Karlsruhe 

Attention:  For Two-Way Relationships CYCLE-Clause is 

 mandatory 

Examples:  Air/Train Connections / Network Plans 

Do you know what you can do with a simple SQL Query? -  Birgitta Hauser 23.04.2012 

Recursive SQL Queries 

Two-Way Relationships 

23.04.2012 Seite 64 Do you know what you can do with a simple SQL Query? -  Birgitta Hauser 

Initializing Select 

Iteration/Recursion 

Final/Main Select 

Cycle Clause 

1=Cycle / 0 = No Cyle 
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Recursive SQL Queries 

Two-Way Relationships 

23.04.2012 Seite 65 Do you know what you can do with a simple SQL Query? -  Birgitta Hauser 

Initializing SELECT –  

Not Checked for recursion! 

Hierarchical Query Clause 
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Recursive Queries 

Recursive Common Table Expressions (CTE) 

 Available since Release V5R4 

 Common Table Expression is used to  

 define the Starting Point   Initial Select 

 describe the Recursion   By using an UNION ALL clause and  

      merging the CTE with itself 

   Iterative Select    

Hierarchical Query Clause 

 Shipped with PTF SF99701 Version 9 (Release 7.1) 

 CONNECT BY clause  

 to define the association between parent and child rows 

 CONNECT BY clause is easier to understand than Recursive CTEs  

 but does not cover everything that is possible with recursive CTES 
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Hierarchical Query Clause 

Hierarchical Query Clause is part of a Sub-Select 

Must be specified after the WHERE, GROUP BY, HAVING clauses 

Hierarchical Query Clause is composed of 2 parts 

 START WITH  Starting Point 

  (= Initial Select in recursive CTEs)  

CONNECT BY  Linkage between parent and child rows 

  (= Iterative Select in recursive CTEs) 

Special Order By Clause 

ORDER SIBLINGS BY for sorting the returned child rows 
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Hierarchical Query Clause  

Start With … Connect By - Example 
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 Retrieve direct subordinates 

for manager 101 and 303 

Hierachical Query Clause 

PRIOR 

PRIOR expression 

Can be specified in composition with CONNECT BY 

If PRIOR is specified ALL sub-ordinated elements are joined 

Otherwise only the next level will be determined 

A PRIOR operator has a higher precedence than any infix operator 

 If the expression contains other operators (such as + or concat) 

parenthesis must be set 
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Hierarchical Query Clause  

Start With … Connect By Prior - Example 
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 Retrieve all subordinates 

for manager 202 Bauer 

Hierachical Query Clause 

Order Siblings By 

Order Siblings By 

 Special Order By clause 

 Enforces ordering a set of rows produced by the same parent 
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Hierarchical Queries 

CONNECT_BY_ROOT 

CONNECT_BY_ROOT (expression) 

CONNECT_BY_ROOT only for Hierarchical Queries 

Returns the row’s Root Ancestor for every row in the hierarchy 

Must be specified within the SELECT or WHERE clause 

Can not be specified within the START WITH or CONNECT BY clause 
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Hierarchical Query Clause 

CONNECT_BY_ROOT 
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 Multiple Starting 

Points 

 Connect_By_Root  

 in composition with 

a sub-select 
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Hierarchical Query Clause 

Pseudo Columns 

A pseudo column is an identifier with 

 A given name and  a predefined functionality 

 Can be used within the assigned context like any column in a table or view 

For hierarchical queries 3 Pseudo Columns are available 

 Level Returns the recursive step no in the hierarchy 

  at which the row was produced 

  1   Rows produced by START WITH 

  >= 2  Rows produced by CONNECT BY 

 Connect_By_isCycle For bi-directional relationships to detect a cycle 

  1   Row is part of a cycle in the hierarchy 

  0  Row is not a part of a cycle 

 Connect_By_isLeaf 1  Hierachical relationships  = last level 

    Bi-directional relationships  = cycle 

   0  Neither last level nor cycle 

23.04.2012 Seite 75 Do you know what you can do with a simple SQL Query? -  Birgitta Hauser 

Hierarchical Queries 

Pseudo Column Level 
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 Force Search Breadth First by 

using pseudo column Level 
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Hierarchical Queries 

Pseudo Column Level 
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Hierarchical Query Clause 

SYS_CONNECT_BY_PATH 

SYS_CONNECT_BY_PATH ( String-Expression1 ,  

 String-Expression2 ) 
Builds a string containing a path from the root to this row 

Can only be used in the context of hierarchical queries 
 Can neither be used with START WITH nor CONNECT BY 

 String/Path is returned as CLOB (1M) 

String-Expression1: 

   (Character) String representing the row 

String-Expression2: 

   String expression that serves as separator 

No function to concatenate/calculate numeric values available 
For calculation a Recursive Common Table Expression (RCTE)  
 or an User Defined Function (UDF) must be used 
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Hierarchical Query Clause 

2-way Relationships - Example 
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Returns all connections up to Level = 3 between Frankfurt and Berlin 

Composing CONNECT_BY_ROOT 

and SYS_CONNECT_BY_PATH 

START WITH 

is not checked 

to determine a 

cycle 

Hierarchical Query Clause 

2-way Relationships - Example 
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 Skip starting point 
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Multidimensional Grouping 
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Multi-dimensional Grouping 

Release 6.1 

New Extentions for the Group By Clause: 

Cube(Grouping Columns/Fields) 

RollUp(Grouping Colums/Fields) 

Grouping Sets(Grouping Columns/Fields) 

Execution only with the SQL Query Engine (SQE) 

Cube and Rollup can be specified within the Grouping Sets() 
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Multi-dimensional Grouping 

Extention RollUp() 

Extention RollUp() 

 Generate Sub-Totals based on the colums specified with RollUP()  

Example: Group By RollUp (Year, Month, Day) 

 Generates the following Sub-Totals: 

 Sub-Total per Year, Month, Day 

 Sub-Total per Year, Month, 

 Sub-Total per Year 

 Grand Total 

 Sequence of the result set depends on the ORDER BY Clause 
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Multi-dimensional Grouping 

Extention RollUp() - Example 

23.04.2012 Seite 84 Do you know what you can do with a simple SQL Query? -  Birgitta Hauser 

RollUp() – Sub-Totals: 

 Sales Year, Month, Day 

 Sales Year, Month 

 Sales Year 

 Grant Total 
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Compare - Grouping 
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Mulit-dimensional Grouping 

Extention Cube 

Extention Cube 

Generate Sub-Totals for each possible composition of 

columns specified in Group By Clause  

  All Sub-Totals created by RollUp() + “cross tabulation“) 

Example: Group By Cube(Year, Customer, ltem) 
 Generates the following Sub-Totals: 

Sub-Total per  Year, Customer,  Item 
Sub-Total per  Year,  Customer 
Sub-Total per Year, Item 
Sub-Total per Customer,  Item 
Sub-Total per Year 
Sub-Total per  Customer 
Sub-Total per Item 
Grand-Total) 

 Sequence of the Result Set depends on the ORDER BY Clause 
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Multi-dimensional Grouping 

Extention Cube() - Examples 
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Cross Tabulation 

Multi-dimensional Grouping 

Extention Grouping Sets() 
Define any grouping level/sub-totals you want 

Example: Grouping Sets((A, B, C), (B, C), ()) 
  Generates the following sub-totals: 
 Sub-Total per A, B, C 

 Sub-Total per B, C 

Grand Total 

 Sequence of the Result Set depends on the ORDER BY Clause 
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Attention:  There is still a bug when using scalar function in composition 

with Grouping Sets()  

  Works correctly when Nested Sub-Selects or CTEs are used 
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Multi-dimensional Grouping 

Grouping Sets() - Example 

23.04.2012 Seite 89 Do you know what you can do with a simple SQL Query? -  Birgitta Hauser 

Sub-Total SalesYear/Item 

Sub-Total SalesYear/Customer 

Sub-Total SalesYear 

Grand Total 

Multi-dimensional Grouping 

Grouping Sets() and Rollup()/Cube() 
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Composition Grouping Sets 

and Super Groups  

(= Cube() and RollUp()) 
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Multi-Dimensional Grouping 

Aggregat-Function Grouping 

Aggregate-Function Grouping(Column) 

Can only be used in composition with multi-dimensional 

Grouping 

Identifies NULL Values in Sub-Total Rows 

 1 = NULL value in the specified column in the sub-total row 

 0 = No NULL value in the specified column 

Bug or works as designed? 

Currently not yet allowed in composition with scalar functions 

Can only specified once within the same sub-select 
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Multi-dimensional Grouping 

Aggregate Function Grouping - Example 
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Calculation 
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Calculation  
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Calculation 
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Calculation 
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 Multiplication/Division 2 Integer Values = Result is Integer (no rounding) 

 Cast the denominator in a division or one of the multiplicators into 

DECIMAL or FLOAT 

 For Constant Values add a decimal position 
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Any Questions ? 
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Powerful SQL Queries? Yes i can! 

Thank you! 

Birgitta Hauser 

bha@toolmaker.de 
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