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Do you know —
What you can do with a Simple SQL Statement?
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Agenda o> Toolmaker

ADVANGED EFFICIENCY

SELECT - Statement

CASE Clause

OLAP Ranking Functions
Join Tables and Views
Union, Intersect and Except

Common Table Expressions
I Recursive Common Table Expressions
1 Hierarchical Query Clause

Multi-Dimensional Grouping
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ADVANCED EFFICIENCY

. SELECT Statement .
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SELECT Statement o> Toolmaker

ADVANGED EFFICIENCY

Full Select Statement

ith cConnect By (Release 7.1 PTF
By Clause (Release 6.1)
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o>Toolmaker
Case Clause
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CASE Expression a>Toolmaker

Allows to act in situations

m Kind of IF-THEN-ELSE-Statement

CASE condition
WHEN Valuel THEN Thisvalue
WHEN Value2 THEN ThatValue

<ELSE oOthervalue

END

ELSE-Branch optional

Select Case Month(SalesDate)
when 1 Then 'January*
when 2 Then 'February‘
Else 'Other Month®
End

From Sales

CASE WHEN Conditionl THEN Thisvalue
WHEN Condition2 THEN Thatvalue

END

End
From Sales

LSE Othervalu€lseTect case when Amount < 100 Then 'Low'
when Amount < 500 Then 'Avg'
when Amount >= 500 Then 'High'

g‘ 23.04.2012 Do you know what you can do with a simple SQL Query? - Birgitta Hauser Seite 7
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CASE Expression o> Toolmaker

D EFFIC

Display different values depending on a column value

Select Company, OorderNo, 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 orderbetX

Merge Values from different columns

Select Company, OrderNO, OrderPos, ItemNo, OrderQty, DelQty, Status,
case when Status 'CP' then DelqQty
when Status = 'CL" then orderqQty
when Status = 'EN' then OrderqQty
when Status = 'PD" then DelqQty
else 0 end as Quantity
from orderbetX
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CASE Expression o> Toolmaker

) EFFICIENCY

Case Expression used in the WHERE Clause
select *
from OrderHdrs
where OrderType = case When CustNo 2= "20000° then DO
wWhen Custho = '1000Z' then 'ud’
Else OrderType

End
rder By Custho COMPANY | ORDERNOD CUSTHD ORDERTYPE | DELDATE DELTERMS | STATUS
O[BNR2005-12-15,/2 [10002 ug 2,/04/2000  |EXW E
O[ENRZ008-12-20/2 [10002 ug 2/15/2008  |ExXW E
O[BNR2005-12-15/1 [10003 ] 2/01/2008  |CPT E
0[BNR2009-12-23/5 [10003 EX 2/09/2008  |CP1 E
0[ENRZ008-12-30/2 |10003 EX 2/21/2008  |CPT E
O[BNR2005-10-15/1 |20004 ] 08,/20,/2009 |CF] E
0[BNR2009-10-23/5 |20004 5] 08,/28,/2009 |CF] E
O[ENRZ005-10-30,/2  |20004 a 09,05,/2009 [P E
O[ENR2005-10-20,/2 |20005 ] 09,/03/2009  [EXw E

DELTERMS

51
S| e

2
i
=

51 =lisTRhiE)
P EE

L
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Case Expression

Select Orderdty, DelQty, Status,
case when

when
when
when
else

Status
Status
Status
Status
0 end as

'CP' then Delgty
'CL" then Ordergty
"EN' then Ordergty
"PD' then Delgty
Quantity,

o Toolmaker

ADVANGED EFFICIENCY

Case

when
when

else

Status 1n
status in

TCL', 'EN'J then
{'CP', 'PD'Y then

15 Ordered Quantity'

Zase wWhen
when
Else

Orderfty = DelQty
Orderfty = DelQty

then
then

'15 over deliwvered'

End

15 completely deliwered’
is partly deliwvered’

end as

Description,

.

from OrderDetx a

ORDEEQTY DELQTY | STATUS | QUANTITY | DESCRIPTION COMPANY | ORDERNOD
10 10|CP 10| is completely deliwvered 10/BNEZ009-10-15 /1
15 12|CP 12| 15 partly delivered 10(ENRE2009-10-15,/1
3 QCL 3| 15 Ordered Quantity 10/BNR2009-10-15,/1
20 20[CP 20| i completely delivered 10(ENR2009-10-15 /1
50 Q|EN 50| is Ordered Quantity 10(ENEZ2009-10-30,/2
30 OlEN 30| 1s Ordered Quantity 10/BNR2009-10-30,/2
15 Q/EN 15| 15 Qrdered Quantity 10/BNR2009-10-302
50 45|FD 45| is partly deliwvered 10|BNEZ009-10-15 /7
75 75|CP 75 15 com@]ete]; delivered 10|BHR2003-10-15 /2

0 23042012 | D Masmpe uery? - Birgitta Hauser eite 10
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CASE Expression

Pivot-Table

Zelect CustMo, Year(SalesDate) Salesvear,

o Toolmaker

ADVANCED EFFICIENCY

sum{case when Monthi{saleshate)= 1 then Amount else 0 end) as Jan,

sumi{case when MonthisalesDate)= 2 then Amount else O end) as Feh,

sum{case when Month{saleshatel= 3 then &mount else 0 end) as Mar,

sum{case when MonthisalesDate)= 4 then Amount else O end) as Apr,

sum{case when Month{saleshatel= 5§ then fmount else 0 end) as May,

sumicase when Monthi{SalesDatel= & then Amount else 0 end) as Jun,

sumi{case when Monthi{saleshatel)= 7 then Amount else O end) as Jul,

sum{case when Monthi{SalesDatel= & then Amount else 0 end) as Aug,

sumi{case when Monthi{saleshate)= 9 then Amount else O end) as Sep,

sum{case when Monthi{saleshatel)= 10 then Amount else 0 end) as Oct,

sumi{case when MonthisalesDate)= 11 then Amount else O end) as Mow,

sum{case when Month{saleshatel)= 17 then &mount else 0 end) as Dec,

sumiAmount) as Total

from Sales

group by CustNo, Year(SalesDate)

order by Custio, Z
CUSTHD SALESYEAR FEE [ [ KT SEp ocT | Wov | DE
000 0,0 0,0 0,0 0, 0 0,0 0,00/ 55,00/ 60,00
000 0,00 180,0 0,0 0,0 63,50 425 o
000 0,0 0,0 0,0 0,0 0,01 [ o
000 0,0 0,0 0,0 0,0 0,0 [ o
000 0,0 0,0 0,00 20,0 0,00 762 o
000 0,0 0,0 0,0 0,0 0,01 o o
000 200,00 200,00 0,0 0,01 24,4 o o
000 0,0 0,0 0,0 0,0 0,01 [0 i)
000 6,0 0,0 0,0 0,0 0,01 [0 i)
000 6,0 50,0 0,00] 155,00 57,1 [0 i)
000 .0 0,0 0,0 0,0 0,0 ] 0
000 225,00[ 1250,0 0,00[ 285,7" 0,00 383 0
000 550,00 550.0 0,0 0, 0 [ 4805, 75[ 617,27 0 0

@
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= Toolmaker

OLAP-Ranking Functions

@ 23.04.2012 Do you know what you can do with a simple SQL Query? - Birgitta Hauser Seite 12
|
OLAP - Ranking Functions o> Toolmaker

nLine Analytical Processing (OLAP) Functions

Generate or
Can be used within the Sub-Select
Allowed within the List and 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 (SQL Query Engine)
Can be used if the query is executed by the CQE (Classic QE)
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OLAP - Ranking Functions

No Duplicate 2 a

and

Computes an ordinal rank:

RANK() OVER() after indentical ranks = Gaps within the ranking

Example: Two ranked 3rd - next rank is 5,

DENSE_RANK() OVER() after identical ranks -

ranking

Example: Two ranked 3rd - next rank is 4

@ 23.04.2012

— Generate Running Numbers

row

— Determine Ranks

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

o Toolmaker

ADVANCED EFFICIENCY

number is computed

values > ranking

4th rank

Gaps within the

Seite 14

OLAP Ranking Functions

(N :qulmaker

JED EFFICIENCY

Select Row_Mumber() Ower() RowNbr,
CustNo, Amount

from SalesCusty

Where SalesyYear = 2008

® Sequence of the running
number depends on the
ORDER BY Clause

H: |
ROWNER | CUSTND AMOUNT
1jicooe 470,00
z|too0s 535,00
3|too0s 310,00
4|1o00z 1350,00
s|iooot 115,00 ﬁ

=

Select REow_Number({) Ower() RowNbr,
CustNo, Amount

from SalesCusty

wWhere Salesyear = 2008

Order By CustMo

® 23.04.2012

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

ROWNER || cusTHD AMTUNT
10001 115,00
z[Loooz 1350,00
30003 535,00
4[LEG04 470,00
510005 310,00

Seite 15




OLAP - Ranking Functions o> Toolmaker
Window-Order-Clause

Window-Order-Clause - OVER(ORDER BY Clause)
Defines the 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 ORDER-BY clause
Several key fields can be listed
Ascending and Descending Sequence allowed (ASC / DESC)

e’ 23.04.2012 Do you know what you can do with a simple SQL Query? - Birgitta Hauser Seite 16
|
OLAP-Ranking Functions o> Toolmaker
Examples
select EEEE:;Tbmangver(order By Amount Desc) RowNbr, u Generating running
Mhore ST esveny ~ 2008 numbers based on the
frder By smount Desc OVER(ORDER BY) Clause
ROWNER | CUSTNC AMOUNT
Q002 1350,00
0003 535,00
Q00 470,00
10005 310,00
0001 115,00

Select Row_Mumber() owver(Order By Amount Desc) Rowhbr,
Custho, Amount

From SalesCusty

where Salesyear = 2008

Order By CustMo

]
ROWMER | CUSTHNO AMOUNT
Spooo1 115,00
1jioooz 1350,00
20003 535,00
3ji0004 470,00
40005 310,00

® 23.04.2012 Do you know what you can do with a simple SQL Query? - Birgitta Hauser Seite 17




OLAP-Ranking Functions o> Toolmaker
Rank() versus Dense_Rank()

-- Rankii, Dense_Rank()

Select * from SalesEmp;

select Employee, Amount,
Eank{) Ower(Order By Amount Desc) as Rank,
Dense_Rank() Owver(Order By Amount Desc) as DenseRank
From SalesEmp
here Salesvear = 2008
H

EMPLOYEE AMOLUNT RANK DEMSERANEK
Ml ler 20000, 00
Bauer 10000, 00
Jager 10000, 00
Huber QO0O00 , 00
schmidt 00000, 00
Meier 20000, 00
Fischer 20000, 00

N EN (N

FOYR T PO e

Two second ranks:
m Rank() - No 3rd Rank, Next Rank =4
m Dense_Rank() = Next Rank =3

9 23.04.2012 Do you know what you can do with a simple SQL Query? - Birgitta Hauser Seite 18
|
OLAP-Ranking-Functions o> Toolmaker

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 )
Several column names can be specified

Numbering is at Level Change
Example: Rank Sales Persons for several years

e’ 23.04.2012 Do you know what you can do with a simple SQL Query? - Birgitta Hauser Seite 19




OLAP - Ranking Functions o> Toolmaker
Window-Partition-Clause - Example

-- Partition By
Zelect Salesvear, Eow_Mumber() over{Partition By Sales¥ear Order By Amount Desc) Rowdbr,
CustNo, Amount
From SalesCusty
Order By SalesYear, Amount Desc
H
ALESTEAR EOWNEE | CUSTHD
200 1[10002 1350,00|
200 2[10003 535,00
200 3[10004 470,00
200 410005 310,00
QOR 510001 115,00
2009 1]10003 4589, B8
2009 2[10005 3741,95
2009 3[10004 2673,95
Z009 4[10001 2634, 20
(0[] L1000 le26. 25
2010 110006 9712,85
2010 2|110003 1555,75
2010 310001 140,97
B Reset numbering depending on the year
@ 23.04.2012 Do you know what you can do with a simple SQL Query? - Birgitta Hauser Seite 20

OLAP - Ranking Functions e>Toolmaker
Restrictions

OLAP Functions are in Conditions!

Selection running numbers or ranks

Nested
(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 Nested Subselect

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 Common Table Expression

9) 23.04.2012 Do you know what you can do with a simple SQL Query? - Birgitta Hauser Seite 21
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) EFFICIENCY

Join Tables and Views

0) 23.04.2012 Do you know what you can do with a simple SQL Query? - Birgitta Hauser Seite 22
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Join Tables/Views o> Toolmaker

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

Left (Outer) Join:
(Outer) Joi 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

Right (Outer) Join: If there is no equivalent in the second table, NULL values will be
returned
. All rows of the first table/view are connected to all rows of the
Cross Join:

second table (cartesian product)

All rows from the first (left) table/view are returned where in the
second (right) table/view no match is found

All rows from the second (right) table/view are returned where in the
first (left) table/view no match is found

All rows of both tables are returned independent if there is a match
or not

9‘ 23.04.2012 Do you know what you can do with a simple SQL Query? - Birgitta Hauser Seite 23
>

(Left) Exception Join:

Right Exception Join:

Full (Outer) Join:




Join Tables/Views — Inner Join o> Toolmaker

) EFFICIENCY

all rows that are available in both tables
Select Company, OorderNo, a.CustNo, CustNamel, DelDate
from orderHdrx, Addressx
where orderHdrX.CustNo = AddressX.CustNo

Join occurs in the

Select company, OrderNo, a.CustNo, CustNamel, DelDate Condition
from orderHdrx a, Addressx b
where a.CustNo = b.CustNo

select a.Company, a.OrderNo, a.CustNo, DelDate,
ItemNo, orderqty, DelqQty
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' '| Join occurs in the

select Company, OrderNo, CustNo, DelDate, Clause

ItemNo, orderqty, DelqQty

from oOrderHdrX a inner join OrderbDetX b using (Company, OrderNo)
where DelDate between '2009-12-01' and '2009-12-31'

6 23.04.2012 Do you know what you can do with a simple SQL Query? - Birgitta Hauser Seite 24
.
Join Table/Views o> Toolmaker

) EFFICIENCY

with USING Clause

USING clause = named-columns-join
Is a shorthand way of defining the join condition

The specified column names must exist in tables/views
The result table contains only the columns from the table/view
Any column specified in the USING clause be qualified in the

select-list of the query @@bq,,,

- ®/q, @O@
Before release 7.1 the columns had to be qualified! Ll
For Right Outer or Right Exception Joins the column values are NULL o7
anditis possible to qualify or specify the columns from the 2"d table

9‘ 23.04.2012 Do you know what you can do with a simple SQL Query? - Birgitta Hauser Seite 25
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Join Tables/Views - Self Join o> Toolmaker

ADVANGED EFFICIENCY

A table/view can be with

Key fields can be joined by any of the following operators
= (Equal) > (Greater) >= (Greater Equal)
<> (Not Equal) < (Lower) <= (Lower Equal)

Select a.Custho, a.SalesyYear "Prev.Year', a.fmount "Amount Prev.Year", b.SalesYear, b.Amount,
b.Amount - a.Amount as Diff

Trom SalesCusty a Jjoin SalesCusty b

onla.Salesyear = b.SalesYear-1land a.CustNo = b.Custho

Order by a.Custho, a.SalesyYear

i Join year with the previous year

CUSTHNO Prev.Year | Amount Prewv.vear SALESYEAR AMOUNT DIFF
10001 2008 115,00 20089 2634, 20 2519,20
10001 2008 2634,20 2010 140,597 -2493,23
0002 2008 135G,00 2009 1636,25 286,25
0003 2008 535,00 2009 4589, 36 4054, 36
0003 2009 4589,386 2010 1555,75 -3034,11
0004 2008 470,00 2009 2673,95 2203,55
0005 2008 310,00 2009 3741,95 3431,55
9 23042012 | Do you know what you can do with a simple SQL Query? - Birgitta Hauser Seite 26
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Join Tables/Views - Self Join o> Toolmaker

VANCED EFFICIENCY

Cumulated Totals

-- Cumulated Sums
select a.CustNo, a.salesYear, a.fmount, sumib.fmount) as Cumul

from zalesCusty a inner join SalesCusty b

an a.Custho = b.CusthNo andla.Sa]esYear = h.5alesvear |—

Group By a.CustNo, a.SalesYear, a.Amount

Order By a.CustNo, a.SalesYear, a.Amount
H

CUSTHO SALESYEAR AMOUNT CUMUL
10001 2008 115,00 115,00
10001 2009 2634,20 2749, 20
10001 2010 140,97 Z2300,17
1000z 2008 1350,00 1350,00
1000z 2009 1636, 25 2986, £5
10003 2008 L] EEER
10003 2009 4589, 36 5124,86
10003 2010 1555, 75 GEE0, 61
10004 2008 470,00 470,00
10004 2009 2673,95 3143, 05
10005 2008 310,00 310,00
10005 2009 3741,95 4051, 95
10006 2010 89712,85 9712, 35

e 23042012 | Do you know what you can do with a simple SQL Query? - Birgitta Hauser Seite 27
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Join Tables/Views - > Toolmaker
Left / Right Outer Join

- All rows from the 1st table/view
All rows from the second 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

= All rows from the 2nd table/view
All rows from the first table where a match is found

Select a.*, b.*
from orderHdrX a right outer join orderDetX b
on a.Company = b.Company
and a.orderNo = b.orderNo

9 23.04.2012 Do you know what you can do with a simple SQL Query? - Birgitta Hauser Seite 28

Join Tables/Views - o> Toolmaker
Left/Right (Outer) Join

Compare sales of the current year with the sales of
the previous year

Select a.Custho, &, 5alesvear  Prev.Tear:, a.AmOURt ATOUTE Frew.Tear:,
b.SalesVear, b.Amount,
b.Amount - a.Amount as Diff
(from SalesCusty a Left outer join SalesCusty b
on a.SalesVear = b.SalesVear-1 and a.Custho = b.Custho
rder by a.CustMa, a.Salesvear
CUSTHG Prev.Year | Amount Prev.¥ear | SALESoe | e | e
0001 15,00
G001 2634, 20! Select b.Custho, b.SalesVear-1 "Prev.Year", a.Amount “Amount Prew.vear”,
00 a0, 97 b.Salesvear, b.Amount,
00 1350, 00! b Amount - a.Amount as Diff
oG Te36 75 [from SalesCustY a Right outer join SalesCustY b
it 3500 on a.3alesYear = b.3alesvear-1 and a.Custho = b.Custho
Fit ECTEN: - — rder by a.Custho, a.SalesVear
00 1555,75 A
0004 470,00
0004 567395 | CusTho Prev.Year | Amount Prewv.Year | SALESY
000! 310,00/ ] 2 115,0
000" 3741,95 2634,
000 9712, 85 1350, 00
535,00
EEEN
470,01
310, 0
o7
o7
]
07
07
o7 115,00]
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Join Tables/Views - Union o> Toolmaker
ADVANCED EFFICIENCY
Select a.CustNo, a.Salesyear "Prev.Year', a.Amount “Amount Prev.year",
b.salesvear, b.amount, |
b.Amount - a.Amount as Diff
From SalesCusty a Left outer join SalesCusty b H
on a.SalesVear = b.SalesVear-1 and a.Custho = b.Custho Merge a Left OUter JOIn
unian and a Right Outer Join or a
Select a.Custho, a.Salesvear "Prew.Year', a.Amourt "Amount Prew.Year", nght EXCGptlon Join by
b.salesYear, b.Amount, > ..
b.Amunt - a.Amount as Diff using UNION (DIStlnCt)
from SalesCusty a Right outer join SalesCusty b
on a.SalesVear = b.Salesvear-1 and a.CustNo = b.Custho
Order by 1, 2
CUSTNG Prev.Year | Amount Prev.vear SALESYEAR AMOUNT DIFF
0001 2008 115,00 2009 2634,20 2518,20
0001 2009 2634,20 2010 140,97 -2493,23
0001 2010 140,97 - - -
0002 2001 1350,00 2009 1636,25 286,25
0002 200: 1636,25 - - -
0003 200 535,00 2009 4588, 86 4054, 36
0003 200 4589, 86 2010 1555,75 -3034,11
0003 201 1555,75 - - -
0004 2001 470,00 2009 2673,95 2203,95
0004 200! 2673,95 - - -
0005 2001 310,00 2009 3741,85 3431,895
0005 200 741,95 - - -
0008 2010 9r712,85 - - -
- - - 2008 470,00 -
- - 2008 535,00 -
- - - 2010 9712,85 -
- - - 2008 310,00 -
- - - 2008 1350,00 -
- - - 2008 115,00 -
e 23042012 | Do you know what you can do with a simple SQL Query? - Birgitta Hauser Seite 30

Join Tables/Views > Toolmaker
Full Outer Join — Release 6.1

= Full Quter Join
Select Case When a.CustNo is NULL Then b.CustNo Else a.CustNo End "Customer",
Case When a.SalesYear is NULL Then b.SalesYear-1 Else a.Salesvear End "Frev.vear",
Case When a.Amount is WULL Then O else a.Amount End “Amount Prev.Year",
Case When b.Salesvear is NULL Then a.SalesYear+l Else b.Salesvear End "Curr.vear",
Case When b.Amount is NULL Then O else b.Amount End "Amount Curr.Year",
Case When a.fmount is Null Then b.Amount
When b.Amount is NULL Then @ - a.Amount i
Else B.Amount - A.Amount End "Difference” Fu” OUter JOIn
from SalesCusty a Full OQuter Join SalesCusty b
on arSalcavear = b.Salcsveari and 4.Custha = b.Custh ® Null Values are converted
Order By "Customer', "Prewv.Year" .
1] into Default Values
Customer Prewv. Year Amount Prev.Year curr.Year Amount Curr. Vear Difference
000! 007 0,00 2008 115,00 115,00
000 008 115,00 2009 2634, 20 2518,20
000 009 2634, 20| 2010 140, 97 -2493,23
000 010 140,97 201 0, 00| -140, 97|
000 007 0,00 200 1350,00 1350,00
000 008 1350,00 200 1636 Zﬂ 286,25
0002 003 1636,25 2010 0,00 -1836,25
0003 007 0,00 2008 535,00( 535,00
0003 008 535,00 2009 4589, 86 4054, 86
0003 009 4589, 86 2010 1555,75 -3034,11)
0003 010 1555,75 2011 0,00 -1555,75
0004 007 0,00 2008 470,00 470,00
0004 008 470,00 2009 2673, 95 2203,95
0004 009 2673,95 2010 0, 00| -2673,95
000 007 0,00| 2008 310,00 310,00
0005 008 310,00 2003 3741 945| 3431,95
0005 003 741,95 2010 0,00 -3741,95
0006 009 0,00 2010 9717, 85| 9712, 85
0006 010 8712, 85 2011 0,00/ -9712,85
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Compare Full Outer Join o Toolmaker

ADVANGED EFFICIENCY

UNION - Left/Right outer Joins | Full Outer Join
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Join Tables/Views - o> Toolmaker
Exception Join

= All rows from the left table without
match in the second Table

Select a.*
from OorderHdrX a exception join OrderDetX b
on a.Company = b.Company

and a.orderNo = b.orderNo

- Returns true if rows exist

Select a.*
from orderHdrX a
where Not Exists (Select b.Company
from orderbetX b
where a.Company = b.Company
and a.orderNo = b.orderNo)
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Join Tables/Views - > Toolmaker
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

SELECT  CustNo, sum{Amount) as "Total Customer', Total "Grant Total",
SumCAmount1*100,00/Total as "Sales "

FROM Sales cross join SalesTot

GROUP BY Custho, Total

CUSTHD Total Customer Grant Total Sales %
0006 0712,85 20465, 7 32,96
0003 660,61 20465 ,7 22,67
0005 4051, 95 20465 ,7 13,75
0004 3143,95 20465 ,7 10,66
0001 £890,17 £8465,7 9,80
000z 2986, 25 20465, 7 10,13
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(N qulmaker

D EFFICIENCY

Union, Intersect and Except
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Union — Clause o> Toolmaker

ADVANGED EFFICIENCY

A Union-Clause allows to

Statements
and execute them as if it was a

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.

Prerequisites for Clauses

Number of Columns in the SELECT List
in the selected columns

Add or -> controls the output of
UNION (DISTINCT):  Returns
DISTINCT is Default and optional

Order is required - Find duplicates > Performance!
UNION ALL: Returns
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Compare Union/Union ALL o> Toolmaker

JED EFFICIENCY

~- Without Duplicates
Select = From Addressx

TS
eTect * From Addressi_Y
cdar By L, 7 ® UNION /UNION DISTINCT
- Without duplicates
T T E— CUSTNAMEZ
0100 [PalThuber und Séhne | P. & S&hne
0 Bahnleitner Gemischtwaren | . UNlON ALL
0 Ebacko Wordrhein Westfalen
i) Eirscher -PaRet Diens bFD 9 A” rows
014 leckermann
0 adio-Mil ler
0 edia Markt
0 ound Acoustics GmbH & Co kG
0180 adio Eckhard OHG
0190 ischer Art of Sound & Light GmbH
00 Rhein-Main-Sieq Getranke GmbH & Co.|
0210 Cyber Tronic GmbH T= With Duplicates
0220 Hermann Maller TV Ka select = Erom Addressx
0230 OBI-Baumarkt AG
0240 [Erwin Schmitt Gar: From Addressx_x
0250 [ATfred Mayer Gar
02R0 Haush Han:
Cwl CUSTNAMEZ
Pallhuber und_Sohne P. & ohne
Pallhuber_und Sihne F. & sohne
Eahnleitner Gemnschiwaren
Eahnleitner Gemnschiwaren
Ebickn Wordrhein Westfalen
alen
eutscher-Paket-01enst CFD
eutscher-Paket-07enst LFD
eckermann
eckermann
adio-muller
adio-muller
edia Markt
edia Markt
Q Sound Acoustics GmbH & Co KG
0170 Sound Acoustics GmbH & Co KG
0 din_Frkhard OHG
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N\
Join Tables/Views / UNION o> Toolmaker
ADVANCED EFFICIENCY
Select a.CustNo, a.Salesyear "Prev.Year', a.Amount “Amount Prev.year",
b.salesvear, b.amount, 1
b.Amount - a.Amount as Diff
From SalesCusty a Left outer join SalesCusty b H
on a.SalesVear = b.SalesVear-1 and a.Custho = b.Custho Merge a Left OUter JOIn
unian and a Right Outer Join or a
Select a.Custho, a.Salesvear "Prew.Year', a.Amourt "Amount Prew.Year", nght EXCGptlon Join by
b.salesYear, b.Amount, > ..
b.Amunt - a.Amount as Diff using UNION (DIStlnCt)
from SalesCusty a Right outer join SalesCusty b
on a.SalesVear = b.Salesvear-1 and a.CustNo = b.Custho
Order by 1, 2
CUSTNG Prev.Year | Amount Prev.vear SALESYEAR AMOUNT DIFF
0001 2008 115,00 2009 2634, 20 2518,20
0001 2009 2634,20 2010 140,97 -2493,23
0001 2010 140,97 - - -
0002 2001 1350,00 2009 1636,25 286,25
0002 200: 1636,25 - - -
0003 200 535,00 2009 4588, 86 4054, 36
0003 200 4589, 86 2010 1555,75 -3034,11
0003 201 1555,75 - - -
0004 2001 470,00 2009 2673,95 2203,95
0004 200! 2673,95 - - -
0005 2001 310,00 2009 3741,85 3431,895
0005 200 741,95 - - -
0008 2010 9r712,85 - - -
- - - 2008 470,00 -
- - 2008 535,00 -
- - - 2010 9712,85 -
- - - 2008 310,00 -
- - - 2008 1350,00 -
- - - 2008 115,00 -
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Grouping with UNION

-- Grouping
Select ' ', CustNo, Item, SalesDate, Amount
from Sales
Unian
select 'Total Item
CustNo, Item,
Cast{NULL as Date), sum{Amount)
from Sales
group by CustMo, Item

concat Item,

Unian
Select 'Total Customer ' concat CustMo, Custho,
Casti{Null as Char({251),

o Toolmaker

ADVANCED EFFICIENCY

Casti{Null as Datel, SumiAmount)

00001

[Takal Teem King, Stephen - Dred

A Tten King, Stephen - 5h
Total Customer 10006
[Grant Tota!

from Sales —Hhintng uﬁw I
] group by Custho i Eiﬂé’z%é 1
Union T e RS
Select 'Grant Total ', Cast{NULL as Char |/ cestemr it
Cast{NULL as Char(251), ITokaT Teem Grishas, John = 07 Ake
Cast(NULL as Datel, Sum{Amount) HRaE |
from Sales SEaT Tiww Fing, Staghen = vt 5 oo
Order By 2, 3, 4 Mot e i, Sghen = Shining i st aohen —
HH S i et a7

115/
(0537610 |
loa/18/2010
laa,/157201
le7ze72010 |
9/38/2010
(117072610
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INTERSECT Clause o> Toolmaker
(Release V5R3)

Composition of several Sub-Selects
Display all rows that are in both tables/views

Prerequisites analog UNION

Number of Columns in the SELECT List
in the selected columns

Can only be executed by the (SQE)
Current Table Saved Table ! tse1eCtt * From Current
ntersec

CustNo Sales CustNo Sales select * From saved

10001 10.000,00 10001 10.000,00|

10002 20.000,00 10002 20.000,00 Result

10003 5.000, 00| 10003 4.500,00 CustNo Sales

10004 7.000,00 10004 6.000,00 10001 10.000,00

10005 12.000,00 10006 15.000,00 10002 20.000,00

10006 15.000,00 10006 15.000,00
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|

EXCEPT Clause o> Toolmaker

(Release V5R3)

Composition of several Sub-Selects
Display all rows that are in the 1st table/view but in the 2nd one

Prerequisites analog UNION

number of columns in the SELECT List
in the selected columns

Can only be executed by the (SQE)
Current Table Saved Table ] cseep1teCt * From Current
X

CustNo Sales CustNo Sales select * From Saved
10001 10.000,00 10001 10.000,00
10002 20.000,00 10002 20.000,00 Result
10003 5.000,00 10003 4.500,00 CustNo Sales
10004 7.000,00 10004 6.000,00 10003 5.000,00)
10005 12.000,00 10006 15.000,00 10004 7.000,00
10006 15.000,00 10005 12.000,00
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INTERSECT

Determine all rows that are
in both tables/views

o> Toolmaker

) EFFICIENCY

Select * From AddressX
Intersect

Select * From AddressXx_Y
order By CustNo

Determine Duplicates |

EXCEPT

Determine all rows where is

in the second table

( select * From AddressX
Except

Select * FRom AddressX_Y)
Union
( select * from Addressx_Y
Except

select * from Addressx)
order By CustNo

Compare 2 tables/views
- All rows all column values
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o> Toolmaker

) EFFICIENCY

Common Table Expressions
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Common Table Expressions (CTE) «>Toolmaker

ADVANGED EFFICIENCY

Part of Select Statements
Introduced with release V4AR4MO
Must be specified before the Full-Select > With CTEs ... Select

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 o> Toolmaker
Example

' Daten\Schulung\Common\USA 20101501~ Queries - Final.sql - Run SOL Scripts - Inn 2k dedinnlnas *

File Edit ¥iew Run VisualExplain Monitor Options Connection Help —_
EEE|L RED PTE e o P m CTEA = All sales for 2009
m CTE X = Cumulated sales for 2009

rith a as (Select = from sales
where SalesDate between 'Z009-01-01' and '2008-12-31'),
e e R per customer (based on A)
from a
grous by custic), m CTEY = Cumulated sales for 2009
¥ as {Select sum(Amount) as Total from a)
select a.*, TotalCust, Total
From'a Join x o Custie - <Custilo (based on A)
Cross join y i .
rder By Custho, Itemio, SalesDate ] F|na.| Select 9 J0|n A X Y
HH 1 L
THD ITEMNG ITEM SALESDATI AMOUNT I}
ng, Stephen — Es 4,15, 7
ng ephen - Es 4,/17, ¥l
ng, 5tephen - Es 7721, 7
ng, Stephen — Es 0, 7
ng ephen - Es 2, ¥l
ng, 5tephen - Es 1, 355,01 7
ng, Stephen — Es a, 7
ng ephen - Es 1 3, M ¥l
ng, 5tephen - Es 11/12 7
ng, Stephen — Drei 1, 7
g (] n_— Drel 4, ¥l
risham, n - Die Akte El 7
risham,John - Die akte (07 7
rishan, John - Die Akte 08 7
rish n - Die Akte [10, 7
ng, Stephen — Es 10,0 7
ng ephen - Drei 6,2, ¥l
ng, Stephen — 1 8,70 7
ng, Stephen — ning 772 7
ng ephen - ning 8,2 ¥l
ng, Stephen — ning (1070 7
ng, Stephen — ning (11,0 7
ng ephen - Drei 04,/09, 5555, 50y ¥l
na, Stephen — brei 05,04, 0,00 d585,86) 7
ng, Stephen - Drei 11/16, 7
ng ephen — Shining 01,29 333 4583, 58)
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Nested Sub-Select vs o> Toolmaker
Common Table Expressions

Select Item, count(Item)
From sales a | Nested Sub-Select |
group by Item
hawving count(Item) = [Select max<Ch.NbrItem)

from (Select count(Item]
as NbrItem
from Sales
group by (Item)) as b)

ITEM NERITEM
King,Stephen - Shining 35
wWith b as (Select Ttem, count(Item) as MNbrItem -
from Sales Common Table Expression

group by Item),
c as (Select Max (MbrItem) as MaxItem
from bl
select h.*
from b join © on MaxItem = NbrItem

Determine the item with the

| ITEM NBRITEM t order li

|[King,Stephen - Shining 35| LMost order finés
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Common Table Expression o> Toolmaker

with CTEYearsales as (Select ‘“vear{SalesDate) as Zalesvear, Custho, Amount
from sales),
CTETotalCust as (select Salesyear, CustHo,
cast{Sum(Amount) as Dec({7, 2)) as TotalCust
from CTEYearSales
group by SalesyYear, Custho),
CTETotalYear as (select Sales¥ear as "YEAR",
cast{sum{TotalCust) as Dec(7, 2)) as Total¥ear
from CTETotalCust
group by Salesyear),
CTEPercent as (select Salesvear, Custho, TotalCust,
Cast{TotalCust/Totalvear * 100 as Dec(?, 41] as FPercent
from CTETotalCust join CTETotalyear
on SalesyYear = "VEAR"),
CTETOTAL as (Select Cast{NULL as Char{13) Order,
Salesvear, 'Total Year' Text, Sumi{TotalCust) as TotalCust,
Cast{Round{Sum{Percent), 2) as Dec(9, 41) as Fercent
from CTEPercent

group By SalesYear, 2) m Calculate sales per
select ' ', SalesYear, Custho,
Cast(sumiTotalCust) as Dec(®, 211 as TotalCustomer, customer and year
Cast{sum{Percent) as Dec(9, 2)) as Percent
from erpae B Percentage of sales
Group by Salesyear, Custho m Add total per year
Unicn

Select Order, Sales¥ear, Text, TotalCust, Cast(Percent as Dec(9, 23]
From CTETotal
Order by 2, 1, 3
@ 23042012 | Do you know what you can do with a simple SQL Query? - Birgitta Hauser Seite 47
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o Toolmaker

ADVANGED EFFICIENCY

Common Table Expression

with CTEYearsales as (Select Yeari(SalesDate) as Salesvear, Custho, fmount
from sales),
CTETotalCust as (select Salesyear, Custho,
cast{sumiAmount) as Dec(7, 23) as TotalCust
from CTEY¥earSales
group by Salesvyear, Custlo),
CTETotalvear as (select Salesvyear as "YEAR",
cast{sumi{TotalCust) as Dec(7, 21) as Totalvear
from CTETotalCust

group he Salesveart .
CTEPercent as (select Q0001 SALESYEAE | CUSTNGD TOTALCUSTOMEE PERCENT
200810001 115,00 4,13
from 200810002 1350,00 48,56
200810005 535,00 19,24
CTETOTAL as (Select Z00&[10004 470,00 16,90
200810005 310,00 11,15
Fromt 2008 Total Year 27 80,00 100,00
arou 2009110002 Tere.or 10071
select ' ', Sales¥ear, CustHo; 1 1
Cast{sum{TotalCust) as 200310003 4589,86 30,04
CastisumiPercent)  as 200910004 2673 ,95 17,50
from CTEParcent 200910005 3741,95 24,49
Group by Salesvear, Custho Z008(Total Year i5276G,71] 100,00
Unian 2010(10001 140,57 1,23
select Order, salesyear, Text, 201010003 1555,75 13,63
From CTETotal 201010006 Q712,85 85,12
Order by 2. 1, 3 ] 2010(Total Year 11409,57

9 23042012 | Do you know what you

o> Toolmaker

ADVANCED EFFICIENCY

Recursive SOL Queries
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Recursive SQL Queries o> Toolmaker

) EFFICIENCY

Recursion, 7n mathematics and computer science, is a method of defining
functions in which the function being defined is applied within its own
definition; specifically it 7is 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:

relationship: Organization charts / Bill of material
relationship: Air / train connections / network plans
0) 23.04.2012 Do you know what you can do with a simple SQL Query? - Birgitta Hauser Seite 50
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Recursive SQL Queries o> Toolmaker

) EFFICIENCY

Recursion, 7n mathematics and computer science, is a method of defining
functions in which the function being defined 7s 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

(RCTE)
Join a Common Table Expression using UNION ALL with

Implement a Recursive Common Table Expression within a View
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Recursive SQL-Queries o> Toolmaker
ADVANCED EFFICIENCY
Hierarchical Relationship
]
I Fischer I I Miiller I m
|
I Brunner " Schulze I I Jager II Schmidt II Hund I I Herrmann " Straub I
EMFLOYEE ‘_N;’-‘d‘ﬂE EDSS
101Meier a |
O1Huber 101
’ 02 Bayer 101 | LEVEL _ NAME |
301[Fischer z01 ;. :auer
302Muller 201 ecker
303 |Becker 202 Ackermann
304 Ackermann 202 3 Jéager
401]5chulze 201 3  schmidt
403 [Jager 303 3  Hund
404|Schmi dt 303 3 Hermann
405 Hund 303 b
406|Hermann 304
407 |Straub 304
g-w‘Tyw know what you can do with a simple SQL Query? - Birgitta Hauser Seite 52
|
Recursive SQL Queries o> Toolmaker
DVANCED EFFICIENCY

Hierarchical Relationships

Initializing Select
- Part of the Common Table Expression CTE
Declare the start position
Is only executed once > will be considered for recursion @

-> Part of the Common Table Expression
UNION ALL - combines all result rows
Merges the CTE with itself - Parent/Child relationship

Processes the Common Table Expression
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Recursive SQL Queries o> Toolmaker
Hierarchical Relationships

With stafflist (Lewel, Employee, Mame, Boss)  Common Table Expression

as| {-- Imtialization ||
select 1, Employee, Mame, Bossl Initialization |
from Staff tializatio
where Name = 'Bauer' |

-- Recursion ’ .
Unian &11 Recursion/Iteration |

select Level+1l, o.Employee, o.Hame, o.Boss
from staff o join stafflList p
on o.Boss = p.Employee)

-- FinalMain Select ; ;
,,f” Final/Main Select Statement
select .
e SRR LEVEL | EMPLOYEE | NAME BOSS
Order B}r Lewe] 1 202|Bauer 101
z 303[Becker ees 202
z 304 |ackermann .- 202
3 403 J1dger 303
3 404|Schm dt 303
3 405 [Hund e 303
3 406|Hermann A 304
3 407 [Straub 304
e’ 23.04.2012 Do you know what you can do with a simple SQL Query? - Birgitta Hauser Seite 55
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Recursive SQL o> Toolmaker

ADVANCED EFFICIENCY

Hierachical Relationships - Examples

wWith StaffList {Lewvel, Employee, Mame, Boss)
as {Select 1, Employee, Mame, Cast('' as VarChar(20003) I

from staff -
where Name = 'Bauer' Recursion
Union All > List all Managers

Select Lewvel+l, o.Employee, o.Hame,
Cast({Trim{p.boss) concat ', ' concat
Trim{p.Name) as YWarChar{20003)
from StaffList p join Staff o
on p.Employee = o.Boss)
select Lewvel, Employee,
Cast(Name as VarChar(20)) MName,
Trim{Trim{Leading ',' From Trim{Boss))) "who are the bosses"
from StafflList
| Order By Lewel

LEWVEL EMPLOYEE | NAME wWho are ny bosses

1 202|Bauer
2 303|Becker Bauer
2 304 |Ackermann Bauer
3 403 |Jager [Becker, EBauer
3 404 |Schmi dt Becker, Bauer
3 405 Hund Becker, Bauer
3 40k|Hermann Ackermann, Bauer
3 407 |Straub Ackermann, Bauer
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Recursive SQL > Toolmaker
Hierachical Relationships - Examples

1th Counter (Mbr) as (U Select 100 from SysIbm/SysDummyl

nion All R

select Mbr + 10 from Counter HER

wWhere Mbr < 2507 100

celect * from Counter 110
q: | |Generate Running Numbers | ﬁg
140
150
160
170
180
190
200
210
220
230
240
250
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Recursive SQL oL
Hierachical Relationships - Examples

wWith Calendar (RunDate) as { Values(Cast({'2009-11-01' as Date))

Unian &11
select RunDate + 1 Day from Calendar
where RunDate < '2009-11-30'3},

Totalsales as (Select SalesDate, Sum(fmount) as Total RUNDATI ToTal

from Sales 5 5

Group By SalesDate) 5 5

select rundate, coalesce(Total, 03 Total o g
from Calendar Left Outer join TotalSales on RunDate = SalesDate [l “—gAO—J
; 5:600

0,00
£

[+]

[+

228

. . o

m List all days in November 2009 : 2

B Show Sales per Day 3 :

S

[+]

[+]

[+

8, o

9, o

0, 279,49
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Recursive SQL o Toolmaker

ADVANGED EFFICIENCY

Hierachical Relationships - Examples

wWith A1TNbr (Lewel)
as [ Values{100007
Union A11
select Lewel + 1 from AllHbr
where Lewel < 100107,
Cust as (Select Distinct Custho from Sales)
select *
Trom A11Mbr exception join Cust on Lewel = CusthNo

LEVEL | CUSTHD
| Find missing customer no. 10000~
10007 |-
10008|-
10009|-
10010]-
® 23.04.2012 Do you know what you can do with a simple SQL Query? - Birgitta Hauser Seite 59
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Recursive SQL Queries o> Toolmaker
Hierarchical Relationships
LEVEL NAME LEVEL NAME
1 Bauer 1 Bauer
2  Becker 2  Becker
3 Jdger 2 Ackermann
3  Schmidt 3 Jédger
3  Hund 3  Schmidt
2  Ackermann 3  Hund
3  Hermann 3  Hermann
I Meier I 3  Straub 3 sStraub

I Fischer I I Miiller I

1
| | 1 | 1
1 1 1 1 1
[Brunner |[ Schulze | | ssger || schmidt |[ Hund || ||Herrmann|| straub |
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Recursive SQL Queries o> Toolmaker
Search Clause
Clause
Must be specified after the within the CTE
Options:
Default
Decomposition/Order according to the
Decomposition of the
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
DEPTH FIRST-> Not BREADTH FIRST
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Recursive SQL-Queries o»Toolmaker
Search Clause
ith staffList (Lewel, Employee, Wame, Boss)
as (-- Initialization T . :
select 1, Emplovee, Mame, Boss |In|t|aI|zat|on |
from staff
where Mame = 'Bauer' |
L | Recursion/lteration |
Union Al
select Lewvel+l, o.Employees, o.Wame, o.Boss
from Staff o join StafflList p
on 0.Boss = p.Employee)
-- Search Depth Clause Search Depth Clause
ISear*ch Depth first by Employee set m with SO?’I field
-- Final/Main sQL-Statement - - "
select © Final/Main Select Statement
from StafflList i =
I I LEWVEL | EMPLOYEE | NAME BOSS LEVEL EMPLOYEE | NAME BOSS
Qrder By | Sortseq 1] 20z(Bauer 101 (| 1 20z(Bauer 101
H 303|Becker 202 I 2 303|Becker 202
2| 304[mckermann 202 3 403[0ager 303
| et | S0aShr T 3o Depth | o o
Breadth fll’St I ; :g? im 303 fil’St 2 304|Ackermann 202
| — 20 ract e — e erach” o
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Recursive SQL Queries o> Toolmaker
Two-Way Relationships
Examples: Air/Train Connections / Network Plans

Problem: Infinite loops
Check with CYCLE Clause

Clause
In CTE after the

Define Pseudo Columns
For use in Selection + Order By

Predefine Return Value for

ANZAN \—
&
V’ Cyle
No Cycle
Cycle detected

- Stop decomposition branch
Miinchen

Attention: For Tw i i Clause is
mandat
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Recursive SQL Queries o> Toolmaker

Two-Way Relationships

ITH destinations (departure, arriwval, itinerary)

|
as [ (== Initialization | Initializing Select |
SELECT f.departure, f.arriwval,
CAST (f.departure concat '-»' concat f.arriwal AS VARCHAR{ZD0))
FROM f1ights £
WHERE f.departure ='Frankfurt'

-- Recursion L
UNION ALL ) | Iteration/Recursion |
SELECT r.departure, h.arriwval,
CAST (r.itinerary concat '-»' concat b.arriwal AS WARCHAR({ZOD))
FROM destinations r, flights b

WHERE r.arrival = b.departure)
-- Cycle Clause CyC|e Clause
CYCLE arriwal SET [cyclic_data TGO '1' DEFAULT 'O | 1=Cycle / 0 = No Cyle
-- Main/Final Select Statement |
e SE:E#;E;’D:ENVE‘ , itinerary, |cyclic_data Final/Main Select
brder by departure, arriwval
[is
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Recursive SQL Queries o> Toolmaker
Two-Way Relationships

DEPARTURE | ARRE... | ITINERARY I CYCLIC _DATA I
Frankfurt |Eerlin :r'ank'Fur"t—:rBeH'in ..
Frankfurt lﬁer‘ Frankfurt-qHannowver-»BerTin Inltlallzmg SELECT -

Frankfurt |Eer
Frankfurt [Eer
Frankfurt [Eer
[Frankfurt  [Ber]
FrankTurt er
Frankfurt |Ber
Frankfurt |Ber
Frankfurt [Eer
Frankfurt |[Eer
Frankfurt |Eer
Frankfurt Per]
Frankfurt |Eerl
Frankfurt |Eer
Frankfurt |Eer
Frankfurt [Eer
[Frankfurt _|Eer
Frankfurt |[Berl
Frankfurt [Berl
Frankfurt |[Eer
Frankfurt |[Eer
Frankfurt [Eer
Frankfurt [Eer

Frankfurt-4stuttgart-:Eerlin ; 1
Frankfurt-gMinchen-=Eerlin Checked for recursion!

Frankfurt-qHannowver-sEremen->EBerlin
Frankturt-qHannowver-s>Frankturt-=Gerlin
Frankturt-qHannowver->Hamburg->Eerlin
Frankfurt-JKé]n->Frankfurt-s>EBerlin
Frankturt-4K&1n->Hannowver-:Berlin

Fran furt—i%f-n—>Bremen—>Ber1in
Frankfurt-qkarlsruhe-:Frankfurt-:Berlin
Frankfurt-qKar]sruhe-»Stuttgart-:EBerlin
Frankfurt-45tuttgart-:Frankfurt-:Eerlin
Frankfurt-45tuttgart-:Minchen->EBerlin
Frankfurt-gMinchen-»5tuttgart-zEBerlin
Frankfurt-gMinchen-:Frankfurt-:Berlin
Frankfurt-gMinchen-:Hannower-sEBerlin
Frankturt-46er1in-sHamburg-=Beriin
Frankfurt-46erlin->EBremen->EBerlin
Frankfurt-4Eerlin->Hannowver-:Berlin
Frankfurt-4EBerlin->Minchen->EBerlin
Frankfurt-4Eerlin-zFrankfurt-zBerlin
Frankfurt-qBerlin-=Stuttgart-sBerlin
Frankfurt-gHannowver—:Kdln-:Frankfurt-:Eerlin

iy iy -

o

[ |
Slasls|z|s|s|E|s|E|s | s | s | s s |s|lE === 5=

= = E A EEE FEEEEEEEE E E E E
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o Toolmaker

VANCED EFFICIENCY

Hierarchical Query Clause
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Recursive Queries > Toolmaker

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

%
Hierarchical Query Clause @1\\;,»
Shipped with PTF SF99701 Version 9 (Release 7.1) O’o%f?*
clause 7
to define the association between parent and child rows
clause is to understand than Recursive CTEs

but does not cover everything that is possible with recursive CTES
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|
Hierarchical Query Clause o> Toolmaker

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
Starting Point
(= Initial Select in recursive CTES)
Linkage between parent and child rows
(= in recursive CTES)

Special Order By Clause
for sorting the returned child rows
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Hierarchical Query Clause o> Toolmaker
Start With ... Connect By - Example
select 101 as Boss, Employee, Mame H Retrieve subordinates
From Staff for manager 101 and 303
Start With Boss = 101
Connect By Employee = Eh:uss;ﬂ 3 Gelect * from Staff - 62.176.1
EMPLOYEE | MAME BOSS
BOSS EMPLOYEE | NAME égi HE;EF 102
101 201/Huber ... S5 Bayor e =
101 202|Bauer ‘s 301[Fischer 201
30zMiTTer 201
303 |Eecker P 202
select 303 as Boss, Employee, Mame 304lackermann ... 202
From Staff 401 Sghu'lze 301
Start With Boss = 303 a0 schmide | 303
Connect By Employee = Ehjss;ﬂ 405 [Hund 303
406|Hermann “as 304
I 407[Straub e 304
BOSS EMPLOYEE | MAME
303 403|1ager «.. | Select 101 Boss, Employes, Name
303 404 (5 chim dt fea from staff
303 405 [Hund where Boss = 101;0
e 23042012 | Do you know what you can do with a simple SQL Query? - Birgitta Hauser Seite 69
|
Hierachical Query Clause o> Toolmaker

PRIOR
PRIOR expression

Can be specified in composition with CONNECT BY

If PRIOR is specified sub-ordinated elements are joined
Otherwise the next level will be determined

A PRIOR operator has a 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

o Toolmaker

ADVANGED EFFICIENCY

Select 202 Boss, Employee, Mame m Retrieve all subordinates
From Staff for manager 202 Bauer
Start With Boss = 202
Connect By Prior Employee = Boss;

BOSS | EMPLOTEE | NAME 1% Select * from Staff - 62.176.1
202 303 [Becker EMFLCYEE | NAME BOSS
202 405 fiund 201 uber S e
02 404schmi dt Z0zZ|Bauer ... 101
202 403 Pager 301|F1ischer 01
202 3040 ckermann 302[MiT T er Z01
202 407 |5traub 303|Becker 202
202 406G Hermann 3048 ckermann ‘e 202
401|Schulze 301
4030 4ger 303
404|Schmi dt 303
405 [Hund 303
dub|Hermann “as E[ T
407 |5traub 304
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Hierachical Query Clause o> Toolmaker

Order Siblings By

Order Siblings By
Special Order By clause

ordering a set of rows produced by the parent

select 202 Boss, Employee, Name
From Staff

select 202 Boss, Employes, Mame

Start With Boss = 202 From Staff
CDnnec‘t_Bv_Pr‘iDr‘ Employee = Boss Start With Boss = 202
| Pl Sl oy ]l Connect By Prior Employes = Boss
EDSS | EMPLOVEE | HAME [order Siblings by Hame;H|
202 303 |Becker
ELE q03|Jager BOSS EMPLOYEE | WAME
202 404 Schmi dt 202 304 |Ackermann
207 405 Hund 202 406 |Hermann
202 304|Ackermann 202 407|5traub
202 406&|Hermann 202 303 |Becker
202 407[5traub 202 405 [Hund
202 40311 ager
202 404-Sl:hm'i dt
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Hierarchical Queries
CONNECT_BY_ROOT

o Toolmaker

ADVANGED EFFICIENCY

CONNECT_BY_ROOT (expression)

CONNECT_BY_ROOT only for Hierarchical Queries

Returns the row’s

for every row in the hierarchy

Must be specified within the SELECT or WHERE clause
Can be specified within the START WITH or CONNECT BY clause

select|Connect_By_Root Boss|Boss, Employee, Name
From Staft
Start with Boss = 202
Connect By Prior Employee = Boss
order Siblings by Employee;f

EOSS EMPLOYEE | NAME
202 303 |Becker
202 403 |14ger
202 404 |Schmi dt
202 405 [Hund
202 304|Ackermann
202 40& Hermann
202| 407|5traub

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

Select Connect_By_Root (b.Boss concat '
(select MName

from Staff a

where a.Employee = b.Boss))

concat

Employee, Mame
From staff b
Start With Boss in (201, 202) or Hame Tike 'Smann’
Cannect By Prior Employee = Boss;[

o Toolmaker

DVANCED EFFICIENCY

m Connect_By_Root
in composition with
a sub-select

m Multiple Starting
Points

Boss EMPLOYEE | NAME
201 Hubher e 301|Fischer
201 Huber L 401|5chulze
201 Huber 30zMuller
202 Bauer L 303|Eecker
202 Bauer e 405 [Hund
202 Bauer L 404[5chmi dt
202 Bauer ‘e 403 J4ger
202 Bauer e 304 |Ackermann
202 Bauer L 407[5traub
202 Bauer e 406[Hermann
304 Ackermann 40a[Hermann
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Hierarchical Query Clause o> Toolmaker
Pseudo Columns
A pseudo column is an with

A given name and a predefined functionality

Can be used within the assigned context like column in a table or view
For hierarchical queries are available

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

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
1 - Hierachical relationships = last level
- Bi-directional relationships = cycle
0 - Neither last level nor cycle
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|
Hierarchical Queries o> Toolmaker
Pseudo Column Level
select Connect By Root Boss "EBoss", m Force b
Emplcyee, Nane ! y
Fram Staff using pseudo column
Start With Boss = 101
Connect By Prior Employee = Boss
Order B:,f Employee; [l
Eoss LEVEL | EMFLOYEE | NAME
101 1 201|Huber
101 1 202|Bauer
101 2 301[Fischer
101 Z 30Z2METTer
101 Z 303 [Becker
101 2 30d[ackermann
101 3 401|schulze
101 3 403 |1ager
101 3 404 |5 chmi dt
101 3 405 |Hund
101 3 40a|Hermann
101 3 4075t raub
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Hierarchical Queries
Pseudo Column Level

select Employee, Mame, Lewvel,
Space((Lewel - 13 * 3] concat '/' concat Employee

concat ' - ' concat Trim({Hame) x

from Staff

Start wWith Boss = 101

Cannect By Frior Employee = Boss
Order Siblings By Emplovee;[

o Toolmaker

ADVANGED EFFICIENCY

EMPLOYEE | NAME LEVEL | X

201/Huber 1201 - Huber
301|Fischer 2 301 - Fischer
401|5chulze 3 401 - Schulze
30zMolTer 2 30z - MOller
202 Bauer 1,/202 - Bauer
303 |Becker Cas 2 303 - Becker
4031 4g9er 3 403 - Jager
404 | Schmi dt 3 404 - Schmidt
405 Hund 3 405 - Hund
304 Ackermann 2 304 - Ackermann
406 Hermann 3 406 - Hermann
407|5traub 3 407 - Straub
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Hierarchical Query Clause
SYS CONNECT BY_PATH

(N squlmaker

ED EFFICIENCY

SYS_CONNECT_BY_PATH ( String-Expressionl,
String-Expression2)

Builds a string containing a 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-Expressionl:

(Character) String representing the
String-Expression2:

String expression that serves as

function to concatenate/calculate numeric values available
For calculation a Recursive Common Table Expression ( ) @
-

or an User Defined Function ( ) must be used
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Hierarchical Query Clause o

2-way Relationships - Example

select Connect_By_Root Departure, Arriwval, Lewvel,

»Toolmaker

ADVANCED EFFIC

[Connect_Ey_Foot Departure CONCAL Sys_LONnect_by_PathiArrival, - 7] |
from TT1ghts
Where Arrival = 'Berlin’ i
|and connect_BEy_1stycle = O | COmpOS|ng
and Lewel <= 3 and
Start With Departure = 'Frankfurt'
Connect By MoCycle Prior Arriwval = Departure

order By Lewel

Returns all connections up to Level = 3 between Fran

kfurt and Berlin

Frankfurt [Ber furt] - stuttgart - Minchen - Berlin

Q0001 ARR. .. LEVEL | Q0004
Frankfurt |Berlin FOrt] - Berlin
Frankfurt |Berlin furt| - Hannower - Berlin
Frankfurt |[Berlin furt| - Stuttgart - Berlin
Frankfurt |Berlin furt| - Minchen - Berlin i
Frankfurt |Berlin furt] - Hannower - Hamburg - Berlin IS ChECked
rankfurt [Berlin furt] - Hannower - Frankfurt - Berlin to determine a
Frankfurt [Berlin furt| - Hannower - Bremen - Berlin
Frankfurt |Berlin furt| - Kéln - Bremen - Berlin
Frankfurt |[Berlin furt| - Kéln - Hannowver - Berlin
Frankfurt |Berlin furt| - Kéln - Frankfurt - Berlin
Frankfurt |Berlin furt] - Karlsruhe - Stuttgart - Eerlin
rankturt  |Berlin turt| - Karlsruhe - Frankturt - Berlin
n
n
n
n
n

rankfurt |_Eer‘ furt] - Stuttgart - Frankfurt - Berlin
Frankfurt [Ber turt] - Minchen - Hannower - Berlin
rankfurt [Ber Furt] - Minchen - Frankfurt - Berlin
Frankfurt [Eer cankfurt] - Monchen - Stuttogart - Eerlin
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Hierarchical Query Clause o> Toolmaker
, ED EFFICIENCY
2-way Relationships - Example
select Connect_By_FRoot Departure, Arrival, Lewvel,
Connect_By_Eoot Departure concat Sys_Connect_By_Path{trriwval, ' - '3
from f11ghts
where Arriwval = 'Berlin’
and connect_By_isCycle = O
and Lewel <= 3

Start With Departure = 'Frankfurt’

Connect By MWoCycle Prior Arrival = Departure . . .

| and Arriwval <» 'Frankfurt' | |. Sklp startlng pomt

Order By Lewel
Qo001 I ARRTWVAL LEWEL | QOO0
Frankfurt [Berlin 1|Frankfurt - Berlin
Frankfurt [Berlin Z|Frankfurt - Hannower - Berlin
Frankfurt [Berlin Z|Frankfurt - Stuttgart - Berlin
Frankfurt [Berlin 2|Frankfurt - Minchen - Berlin
Frankfurt [Berlin 3|Frankfurt - Hannower - Hamburg - Berlin
Frankfurt [Berlin 3|Frankfurt - Hannower - Bremen - Berlin
Frankfurt [Berlin 3|Frankfurt - Kdln - Bremen - Berlin
Frankfurt [Berlin 3Frankfurt - Kéln - Hannower - Berlin
Frankfurt |Berlin 3lFrankfurt - Karlsruhe - Stuttgart - Berlin
Frankfurt [Berlin i|Frankfurt - Stuttgart - Minchen - Berlin
Frankfurt [Berlin 3|[Frankfurt - Minchen - Hannower - Berlin
Frankfurt |[Berlin i|Frankfurt - Minchen - Stuttgart - Berlin
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Multidimensional Grouping

0) 23.04.2012 Do you know what you can do with a simple SQL Query? - Birgitta Hauser Seite 81
|
Multi-dimensional Grouping o> Toolmaker

Release 6.1

New Extentions for the Group By Clause:

Execution only with the (SQE)
Cube and Rollup can be specified within the Grouping Sets()
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Multi-dimensional Grouping o> Toolmaker
Extention RollUp()

Extention
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

of the result set depends on the Clause
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Multi-dimensional Grouping o> Toolmaker
Extention RollUp() - Example

select Vear(SalesDate) SalesVear, Month({SalesDate) salesMonth, ROHUPO - SU b'TOtals-
Day(SalesDate) SalesDay,  Sum(Amount) Total
From salas m Sales Year, Month, Day
here Salgshate between '2002-10-01' gnd '2000-03-34"
Groun 6y B Sales Year, Month
Order By Salesvear, 5alesMonth, salesDay
T B Sales Year
SALESYEAR | SALESMONTH | SALESDAY' TOTA m Grant Total
200, 1 55,00
2001 H 35,00
200 7 45,00
200 i3 1350,00
200 30 310,00
2008 - T7a5,00()
] 155,00
2008 2| 17 350,00
2008 2 2z 425,00
2008] z 23 50,00
z z E 585,00
200, - - 27RO CH
B 5 EEER|
200 30 160,00
1 240
2 - EE]
200 B G0, 00
oo c 00!
o0 = 429,00
200 3 15 G0, 00
200 3 17 1250,00
200! 3 23 180,00
200! 3 28 50, 00
T = o0
2008 E E 203500
= = = pAnH

9 23.04.2012 | Do you know what you can do with a simple SQL Query? - Birgitta Hauser Seite 84




Compare - Grouping o> Toolmaker

ADVANGED EFFICIENCY

=T ol xplan - ion bt detinnipan =laixi
Fila Wew Achons Oplions Help. File View Actions Opfions Help
He 3430 sei[F o B BR300 amalF o5
al [ AL T vaiue
E
= e
L ofoni, 2010-01-08-1
-
2. 2 i A
b
F 155
=~ ~mien E 4
P Soen Um o n
—~ i... 12
. ol vasable
b5 ol o
e Rows Fetined o
= Tolal Times GueryWosRun 1
Tolal Time For ll Auns ms) 23
= Gycnanous Datiusse Reags 10
= Asymehonous Dalabsse Reads .0
Page Fauts w0
Temporan Storags Used M) 1
et e Tolal Tmes Temporary Resufis 1.0
5., HostVariabia Valus Changed " uason Temporary Resut ias . ba Exisling Temgorare Resus
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4l y el ] AJ 4 I T XTI |
[Getect *, Cuswic, item, EalesDate, Amourt  fromn Sales  Union  Gelect Total llern ' concat hem, Custhio, lter, elect Custivo, hem, SalesDate, SumiAmounty From Sales Group By RoRp(Cusso, item, SalesDate) Order By
CasiiuULL as D), sumiamoursy  fom Sales  group by Cusiho, hem Unian  Belect Total Custamer  concat Cusiio, Vi, tom, Salss0e
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Mulit-dimensional Grouping o> Toolmaker
Extention Cube

Extention

Generate Sub-Totals for 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, Iltem
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 Iltem
Grand-Total)

of the Result Set depends on the Clause
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Multi-dimensional Grouping o> Toolmaker
Extention Cube() - Examples

select Year(SalesDate) SalesVear, Custho, Item, Sum(Amount) Total
From Sales
here SalesDate between '2008-01-01' and '2009-12-31°
and Custho in ('10001°, '10002')
Group By Rollup(vear{SalesDate), CustMo, Item)
—-order By 1, 2, 3
rder By Salesvear, Custho
% select Year{SalesDate) SalesYear, CustNo, Item, Sum{Amount) Total From &
SALESYEAR | CUSTHO ITEM SALESYI ITEM TOTA
008/ 10001 King,Stephen - Es King,5tephen - Es 115,00
00810001 - - 115,00
00810002 King,Stephen - Es Ring,5tephen - Es 1350,00
00810002 - - 1350,00
008 - - B 1465,00
008/ King,5tephen - Es Grisham,John - Die Akte 836,65
00810 Grisham,John - Die Akte King,Stephen - Dref 363,20
00310 King,Stephen - Dref King,5tephen - Es 1374,35
00510 King,Stephen - Es - 2634, 20
00310 - King,5tephen - Drei 40
00510 King,Stephen - Drei King,Stephen - Es 444,50
00810 King,Stephen - King,Stephen - Shiming 1146, 35
00310 King,Stephen - Shining - 1636,25
O O - - 42 45
005 = |- - 5735,45
o rTsham, John - Die AKte
0 ing,Stephen - Drei
o ng,Stephen - Es
008 - ing, Stephen - Shining
G risham,John — Die Akte
0 ng,Stephen - Drei
O ing,Stephen - Es .
E 2 Cross Tabulation
0 King,Stephen - Drei
0 King, Stephen - Es
0 King,Stephen - Shining
o =
= risham,John - Die Akte
- Tng,Stephen - Drei
- ing,Stephen - Es
- 103, Stephen —_Shining
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Multi-dimensional Grouping o> Toolmaker

ADVANCED EFFICIENCY

Extention
Define 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

of the Result Set depends on the Clause

Attention: There is still a bug when using scalar function in composition

with Group
- Works correctly when Neste elects or CTEs are used
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Multi-dimensional Grouping o> Toolmaker
ADVANCED EFFICIENCY
select Year(SalesDate) SalesYear, CustNo, Item, Sum{fmount) Total
From Sales
here CustMo between 10001 and 10003
Group By Grouping Sets{{¥ear(SalesDate), Custho),
(vear(salesDate), Item),
(Year(SalesDate)), (1)
Order By 1, 3, 4, 2
B
SALESYEAR | CLISTHO ITEM TOTAL
2008[- ng, Stephen - Dres 350, 00|
e e = o5 Taes ool| Sub-Total SalesYear/ltem |
ng.stephen - Shining 155, 0
Z008[10001 = 115,00)
008110003 = t3:.onf| Sub-Total SalesYear/Customer |
Q00 = 1350 0
2008| - = 2000, 00
EE]D Erisham, Tohn - Die AR B | Sub-Total SalesYear |
2009|- King, Stephen - Drel 1261,70
Z009[- King,Stephen - Es i 85
2009[- King,Stephen - =hining 4 ,11
200810002 - 1636,25
2009(10001 - 2634, 20
200810003 - 4539, 86
z003|- - 8860,31
2010[- King,Stephen - Es 140,897
Z010[- King,5tephen - Shining 1555,75
2010{10001 - 140,87
Z010(10003 - 1555,75
Q10— = 1606
SE 5 T 033| Grand Total
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Multi-dimensional Grouping o> Toolmaker
Grouping Sets() and Rollup()/Cube()

select Coalesce(Grpl, Grp2) as "Group”,
week_Tso(SalesDate) as “WeekISO",
DayOfWeek_Is0{SalesDate) as "DayDfweek”,
MonthiSalesDate) as “Morth”,
Custlo, SUM{Amount) as “Total”

N TR o 279 s xtoen, 60 Composition Grouping Sets
where Yr(SaesDaej = 2009 and SU per GI‘OUpS
(= Cube() and RollUp())

Group By

Group WeekIS0 | DayOfiweek

CUSTHD Total

- 444,50

roup
roup
roup
roup
roup
roup
roup
roup
roup
roup
roup
roup
roup
Group
Group
Group
Group
Group
Group
Group

o

10001
10003
10004

P T T I =
PO O = E N P Y O P P = T R P PR ES
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Multi-Dimensional Grouping

Aggregat-Function Grouping

Aggregate-Function

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

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

ADVANCED EFFICIENCY

Seite 91

Multi-dimensional Grouping

Aggregate Function Grouping -

(N :qu!maker

D EFFICIENCY

Example

ith x as (Select Year(SalesDate) Sales¥ear, CustNo, Amount
from Sales

celect|Grouping(Salesyear) "Groupingyear"”,
Grouping (CustNo MaroupingCustho'
Case When CustNo 15 NULL and Salesvear is MULL Then 'Total'

when CustNo is NULL Then 'Total Year'

else '' End "TextMULL",

Salesvear, Custho, Sum{fmount) as Total

from x
Group By Rollup{SalesYear, Custho)
Order By Salesyear, Custho

Grouping¥ear | GroupingCustho | TextHULL SALESYEAR | CUSTND TOTAL
[*] o] 200810001 115,00
4] a 200810002 1350,00
o 4] 200810003 535,00
[\] a 200810004 470,00
Q (o] 200810005 310,00
[} 1/Total Year 2008 2780, 00
[s] a 200910001 2634, 20
[\] a 2009/10002 1636,25
4] a 200910003 4589, 86
)] o] 200910004 2673,95
4] a 200910005 3741,95
[*] 1[Total Year 2009|- 15276,21
4] a 201010001 140,97
o 4] 201010003 1555,75
[\] a 201010006 9712,85
o] 1(Total vear 2010|- 11408,57)
1 1Total ~|- 5460,

Do you know what you can do with a simple SQL Query? - Birgitta Hauser
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AD JED EFFICIENCY

select Distinct Amount,

fmount * 0,95 A1, 0,95 * Amount AZ,
fmount * 95,100 B1, 95,100 * Amount BZ, Amount * (95,/100) B3,
95 ¢ APDUML/100 B4, 1/100 * smount * 95 BS,

Amount ¢ (1 - 0,08) C1, Amount ¥ {1 - 51000 C2, {1 - 5/100) * Amount C3,
Amount - Amount * 0,05 D1, Amount - Amount * 5/100 DZ, Amount - 5/100 * Amount D3
From Sales
rder By Amount

B E: [=1 o |
] [ [ 000 00
Q 0 1 0 130 40
] [ 5 [ 250 00
[ 0 22 0 227 45
[l [’ [’ 750 ] 00
o 0 0 500 0! 0! 00
5 Q Q 2,25 0 2,250 5,00/ 55,0 5,00
7 ] [: 4,2025 [ 4 zszsl 7 7 7
) Q Q 7,000 0 7,0000) ) 0. 0.
3 ] [ 325 [ 3250 63 3 3
3 Q Q 39 [ 3900 78 &, 6,2
i ] [’ 05,4 g 05,4500 111 il 1,
0 [5] 0 14,0000 0 1 om%l 0, 0, 0,
2 [l [’ 1155 [’ 1155] 2, 2, 2
o a i 5 0 a2 0,97|140, 0,37
o Q Q [ 501 ) 0. 0.
2,4 ] [: [ 78 2,40(152, 4 2,4
5 Q 0 25 0 25 5 5 5
0 ] [ z [ Z,00 ) 0. 0.
0 Q 0 1, 0 1,00 0. 0. 0.
0 [ [’ 0,0 [’ 0,07 0. 0. 0.
6, 5} a 0 7,00 0 7,00 56, 85| 196,85 56,85
200, 0 50 s, 9,00] 1% co0od| 0,08] 13,0000 200,00 200,00 od 200,00
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ADVANGED EFFICIENCY

select Distinct Amount,

Amount * 0,95 A1, 0,85 % Amount AZ,
pmount * 95,/100,0 B1, 95,/100,0 * Amount BZ, fmount * (95,/100,00 B3,
95,0 * Amount 100 B4, 1/100,0 * Amount * 95 BS,

fmount = (1 - 0,08) C1, mmount * (1 - 5/4100,00 C2, {1 - 5/100,00 * Amount C3,

Amount - Amount ¥ 0,058 D1, Amount - Amount ¥ 5/100,0 D2, Amount - 5/100,0 % Amount D3
From Sales
rder By Amount

,9000( 1
160,9730]

187,007
00) 199,0000, 1
3 1
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ADVANGED EFFICIENCY

select Distinct Amount,
smount * 0,35 A1, 0,35 % Amount AZ,

Amount * 95100 B1, o5 f100] * amount B2, Amount (95 B3,
95 * Amount/100 B4, 141007 Amount * 95 BS,
Amount ¢ (1 - 0,05) C1, Amount * (1 - 5 Cz (1 - s¥100p_* Amount C3,

pmourt - Amount ¥ 0,05 D1, Amount - Amount ¢ 64100 D2, Amount - 64200 |* Amount D3
From Sales
Order By Amount

select Distinct Amount,
Amount * 0,95 A1, mount Az,
Bmount = 95/100,0 B1, 95 fioo,0]* Amount B2, amount * (95 f100,0) B3,
95,0 * Amount,/100 B4, * 95 ES,
Amount ¢ 1 - 0,053 <1, c2 {1 - sfoo0,0b * amount C3,
Amount - Amount ¥ 0,05 D1, Amount - Amount ¥ 5 Dz, Amount - 5 * Amount D3
From Sales
Order By Amount

B Multiplication/Division 2 Integer Values = Result is Integer (no rounding)

B Castthe denominator in a division or one of the multiplicators into
DECIMAL or FLOAT

B For Constant Values add a decimal position
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Any Questions ?
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Powerful SQL Queries? Yes | can!
Thank you!
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