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Agenda

OLAP Specifications
® Functions
* Window-Order-Clause
* Window-Partition-Clause

OLAP Categories
®* Numbering Specifications
® Ordered Specifications
* Aggregate Specifications
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OLAP Specifications

OLAP = OnLine Analytical Processing

® Ability to return ranking, row numbering, and aggregate function information
as a scalar value in a query result

® Can be specified within the SELECT List or the ORDER BY clause

OLAP Categories
* Numbering Specifications = Row_Number ()
® Ordered OLAP Specifications - Rank(), Dense_Rank() 05‘64/;?6:1
- Lag(..), Lead(..), Ntile()
Cume_Dist(), Percent_Rank() Rz

W
Se P
® Aggregate Specifications - all kinds of aggregate functions <

Sum(), Avg(), Count(), Max() .. *qgjfw)
Variance(), Median() .. L3
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OLAP Specifications - Syntax

— OLAP

. ~(—)—0VER—( )
Function wandﬂw— partition-cl r.ruseJ I—m‘ndw—wder—ci L'.rt.rmJ

Over = Definition of the window Over the Result Set

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

- the final Order By may sort the result in a different sequence
®* Sometimes requested

Window-Partition-Clause for all OLAP Functions
* Boundaries between partitions within the window = Level Break
® Optional

=
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OLAP Specifications

| * Sequence of the OLAP function may or may not match the ORDER BY

Select Row_MNumber() Over{) RowNbr, Select Row_Number() Over() Row'Nhr‘, Select Row_Number() Over() Rowhbr,
CustNo, Amount Custho, Amount CustNo, Amount
From SalesCusty From SalesCusty From SalesCusty
Where SalesYear = 2009 Where SalesYear = 2000 here SglecYegar = 2009
[[order By Amount Desc ]
< <
CUSTNO ROWMER | CUSTNO AMOUNT ROWNEBR |cusTnO AMOUNT
1|18003 4589,86 | P 4589, 86 | H— S
[ 10BEL ATz ig 3|10005 3741,05 i
g Sjle662 1636, 25
3|1e005 3741,95 2|16064 267305 :
» 1l1aea3 4589,86
416601 2634,20 leeel g izt o2l 2/10004 =] 2673,95
s|1ee02 1626,25 s|16662 1636,25 ’
2 3j18685 3741,95
| * Without ORDER BY | | * Sequence: Amount ascending | | * Sequence: CustNo descending |
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OLAP - Ranking Functions - Window-Order-Clause

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

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

® Only allowed in composition with the OLAP Ranking functions
o ROW_NUMBER(), RANK(), DENSE_RANK() ..

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

® Syntax analog ORDER-BY clause
o Several key fields can be listed
o Ascending and Descending Sequence allowed (ASC / DESC)
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OLAP Specifiactions - Window Order Clause

|—P|SC—I I—NULLS LP.ST—|

ASC
J‘——I—NI.ILLS FIRST—

ULLS FIRST
HDESC I_N —I

L DESC NULLS LAST
RDER OF—table-designator:

Ordering for calculating the Rank or Row_Number

* Multiple Columns/Expressions for ordering in ascending or descending sequence separated
by a comma allowed

® NULL values are positioned per default at the end of the list
- NULLS FIRST: NULL Values are positioned at the begin of the list

|—ORDER BY———sort-key-expression

=
=
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OLAP-Ranking Functions - Examples

Select Row_Number() Over(Order By Amount Desc) RowNbr, R . .
CustNo, Amount Generating running numbers based on the
From SalesCusty OVER(ORDER BY) Clause

where SalesyYear = 2089
order By Amount Desc;

ROWNBR |CUSTNO AMOUNT
1[10003 4589, 86
2[10005 3741,95
3[leee4 2673,95| |select Row Number() Over(Order By Amount Desc) RowNbr,
1f10001 2634,20 CustNo, Amount
5[1eee2 1636,25 From hscommonl@.SalesCusty

Where Salesyear = 2009
order By CustNo;

ROWNBR CUSTNO AMOUNT
4[1eeel 2634,2
5[1eve2 1636,2
1[leee3 4589,8
3[leeed 2673,9
2|10005 3741,9
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OLAP-Ranking Functions - Rank() versus Dense_Rank()

Select Employee, Amount,
Rank() Over(Order By Amount Desc) Rank,
Dense_Rank() Over(Order By Amount Desc) DenseRank
from SalesEmp
Where SalesYear = 2008
Order By Amount Desc, Employee

EMPLOYEE AMOUNT RANK DENSERANK
Miiller 120000 ,00 1 1
Bauer 1120880, o 2 2]
Jéiger‘ ll@@@@,@:l 2 2
Huber 100000 ,0 4 3
schmidt 19@@99,92' 4 3
Fischer 2008, 00 [} i
Meier 80vee,e0 6 a

Two second ranks:
* Rank() 2 2nd Ranks: No 3rd Rank, Next Rank = 4
* Dense_Rank() 2 2nd Ranks: Next Rank =3
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OLAP-Ranking-Functions - Window-Partition-Clause

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

* Must be specified within the OVER() Clause
o Partition by must be specified immediately after OVER (
- Order By clause follows the Partition By clause
o Multiple column names separated by a comma can be specified

®* Numberingis reset at Level Break

o Example: Rank the sales persons for several years
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OLAP - Ranking Functions - Window-Partition-Clause - Example

|Select SalesYear, Dense_Rank() Over(Partition By SalesYear

Order By Amount Desc) Rank,

CustMNo, Amount
From SalesCustY
Order By SalesYear, Amount Desc, CustNo;
£
e P e e— * Reset numbering depending on the year
2008 110062 1358, 08
2008 218083 535,00
2008 310004 478,00
2008 410005 310,00
2008 510081 115,88
2009 112083 4589, 86|
2089 210085 3741,95
2089 3108604 2673,95
2089 410001 2634, 28
2089 5188682 1636,25
2010 110086 9712,85
2010 210063 1555,75
2010 310001 14@,97
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OLAP - Ranking Functions - Restrictions

OLAP Functions are not allowed in WHERE Conditions!

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

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

With % as (Select a.*, Dense_Rank() Over(Order By Amount) as RankEmp
from SalesEmp a
Where SalesYear

Select * From x
Where RankEmp between 2 and 4;

* OLAP Function in a CTE

2089)

Select *
1D SALESYEAR EMPLOYEE  AMOUNT RANKEMP From (Select a.*, Dense_Rank() Over(Order By Amount) as RankEmp
9 2809 Miller 96800, 60 2 From SalesEmp a
11 2809 Schnidt ... 186868,08 3 Where SalesVear = 2009) x
i} 2089 Huber 110000, 08 2 Where RankEmp between 2 and 4;
12 2009 Gértner ... 110000,00 4
15 2809 Schuster... 118898,00 2 | * OLAP Function in a (nested) Sub-Select [

17.06.2020
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Ordered OLAP Specifications

lag-function OVER—(
lead-function—— Lwindanr—parri tion-c '{c.rl.l'seJ
RANK—(—)——
ENSE_RANK—(—])
TILE—(—expression—)—
UME DIST—(—)
PERCENT RANK—(—)—

Ordered OLAP Speciflcations

* Rank()/Dense_Rank() Ordinal rank of a row within the window

window-order-clause—)——

* Lag-Function Reference to a preceding row in the window
* Lead-Function Reference to a following row in the window
* Ntile() Quantile rank of a row within the window
* Cume_Dist() Percentile ranking of a row within the window including the current result set
* Percent_Rank() relative percentile rank of a row within the window
mmzo 106 2020-Virtusl Conference- OLAP -Specifcatons-mch more than Runring Numbers — BirgttaHauser el




Ordered OLAP Specifications - LAG and LEAD Functions

|—LA6—(—expression

I—RESPECT NU LLS—I '

I—IGN{JRE NULLS—I I

[ )

I—f,—affsef
I—,—defcruit—miueJ

rRESPECT NULLS—I i

LEAD— (—expression ]
I_ Ls_OfJFSEt I I—IGNGRE NULLS—I
I—,—defﬂul t- |.ra:|'1m?J

® Default-Value
® IGNORE NULLS

References to preceding or following Rows

Additional Options allow greater Flexibility
® Offset

relative position of the previous/following row based on the current row
Must be a positive integer value (Not specified = 1)

Replacement for a NULL value
Rows where the expression returns a NULL value are not considered
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Ordered OLAP Specifications
LAG and LEAD Functions — Example 1

select SalesYear, CustMo, ItemMo, Item, Total,
Lag(Total) Over(Order By Total Desc) as "Previous”,
Lead(Total) Over{Order By Total Desc) as "Next"
from SalesViYear a
Where SalesYear = 2089
Order By SalesYear, Total Desc
SALESYEAR |CUSTHNO ITEMNO ITEM TOTAL Previous |MNext
2069 16863 .. 5486 .. King,Stephen - Shining 3736,76 -| 2837,58
2889 18885 .. 5488 . King,Stephen - Shining 2837,58| 3736,76| 1374,35
28890 16881 .. 5186 . King,Stephen - Es 1374,35 2837,58| 1191,75
28809 10884 .. 5368 . Grisham,John - Die Akte 1191,75 1374,35) 1146,35
20609 16662 .. 5488 . King,5tephen - Shining 1145,35 1191,75 896,65
2069 18861 .. 5388 . Grisham,John - Die Akte 896,65 1146,35 853,18
2880 16863 . 5288 . King,Stephen - Drei 853,18 896,65 771,88

* LAG(Total):

Returns the TOTAL of the previous row within the window

* LEAD(Total):

Returns the TOTAL of the next row within the window

17.06.2020
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i-UG

Ordered OLAP Specifications
LAG and LEAD Functions — Example 2

With x as (Select Year(SalesDate) SalesYear, CustMo, Sum(Amount) Total
From Sales
Group By Year(SalesDate), Custio)
y as (Select SalesYear, Custho,

Lag(Total, |2, B)lOver(Partition By CustMo Order By SalesYear) as PrvPrvyYear,
La

Total,|1,]0)|0ver(Partition By CustMo Order By SalesYear) as PrvYear,
Total

from x)
Select SalesYear, CustNo,
PrvPrvYear "20088", PrvYear "2009", |PrvYear - PrvPrv¥ear "2009 - 2808",
Total "2018", |Total - PrvPrvYear "2018 - 288",

Total - PrvYear "2018 - 2009"

From y

Where SalesYear = 2818

Order By Custho, Salesyear

SALESYEAR |CUSTNO 2ges 2089 2889 - 2888 |201@ 2816 - 2008 (2018 - 2809

2816@ 1888l 115,88 2634,26 2519,28 281,94 166,94 -2352,26
2616 18663 535,06 4589,86 4854,86  1555,75 1628,75 -3034,11
2016 1eee6 6,88 a,8e 8,86 19425,78 10425,78 19425,7

* Return the values of the Total Column within the 2 preceding rows

* NULL Values within the preceding rows are replaced with 0

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

ggregate-function

OVER—(
LﬂP—uggregare—fUncffonLJ [ﬂwindow—pnrtition—ciause—J

[—RANGE BETWEEN UNBOUNDED PRECEDING AND UNBOUNDED FOLLOWING

—

OWS BETWEEN UNBOUNDED PRECEDING AND UNBOUNDED FOLLOWING

indow-order-clause

[—RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW—

Lﬂwindonhoggregafian-graup-claush

Supports the following Aggregate Functions

. Functions New Release 7.3
Functions before Release 7.3 p— = - .
Statistic Functions Regression Functions
AVG() Stdbev() Correlation() Regr_Count()
Count() StdDev_Samp() Covariance() Regr_Intercept()
Count_Big() Variance() Covariance_Samp() Regr_R2()
Max () Variance_Samp() Median() Regr_Slope()
Min() Percentile_Cont() Regr_AVGX()
Sum() Percentile_Disc() Regr_AVGY()

Regr_SXX()

Regr_SXY()

Regr_SYY()
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Aggregation OLAP Specifications

with empty Window-Aggregation-Group-Clause

Select SalesYear, CustMo, CustMamel, Amount,
Sum{Amount) Over() "Sum Part",
Avg(Amount) Over() "Avg Part”,
Max(Amount) Over() "Maximum Part",
Min{Amount) Over() "Minmum Part",

Sum{Amount) * 186,08 / Sum(Amount) Over() "% Year"

From SalesCusty
Where SalesYear = 2009

Group By Grouping Sets({SalesYear, CustNo,
Order By SalesYear, Custho;

CustNamel, Amount), ())

SALESYEAR  CUSTNO

2869 18081 ...
2809 leee2 ...
2809 leee3s ...
2809 leeed ...
28069 1eees ...

CUSTHAMEL AMOUNT  Sum Part Avg Part Maximum Part

Fruits, Vegetables & Co... 2634,20 15276,21 3855, 24 4589, 86
Herrmann & Bauer GmbH ... 1636,25 15276,21 3@55,24 4589,86
Goldbach GmbH ... 4589,86 15276,21 3@55,24 4589,86
CSP GmbH ccc 2673,95 15276,21 3@55,24 4589,86
Alzenauer Ddnertreff ... 3741,95 15276,21 3@55,24 4589,86

| * Empty Over() Clause: Aggregation over all rows

i U G 17.06.2020
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Minmum Part

1636,25
1636,25
1636,25
1636,25
1636,25
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Aggregation OLAP Specifications
without Window-Aggregation-Group-Clause

Select SalesYear, CustNo, CustMamel, Amount,
Sum{Amount)| Over({Partition By SalesYear)|"Sum Part",
Avg{Amount)| Over{Partition By SalesYear)|"Avg Part”,
Max{Amount)| Over(Partition By SalesYear)|"Maximum Part"”,
Min{Amount)| Over(Partition By SalesYear)|"Minmum Part"
From SalesCusty
Order By SalesYear, Custho

SALESYEAR |CUSTNO|CUSTNAMEL |amount [Sum Part [Avg Part [Maximum Part[Minmum Part
2808 10881 Fruits, Vegetables & Co 115,868 278@,08 556,88 1358,08 115,88
200810062 Herrmann & Bauer GmbH  1350,86  2780,08 556,80 1356,00 115,60
260810063 Goldbach GmbH 535,86  2786,08 555,080 135,60 115,68
2668 16084 The Company 478,00  2730,80 556,80 135,00 115,68
28088 18685 Alrzenauer Dénertreff 316,66 2786,68 556,868 1356, 68 115,66
2609 10881 Fruits, Vegetables & Co 2634,28 | 15276,21 3855,24 4589,86 1636, 25|
2809 18882 Herrmann & Bauer GmbH 1636,25 | 15276,21 3855,24 4589,86 1636, 25]
2809 10083 Goldbach GmbH 4589,86 | 15276,21 3855,24 4589,86 1636, 25
2609 10884 The Company 2673,95 | 15276,21 3855,24 4589,86 1636, 25
2809 18885 Alzenauer Donertreff 3741,95 | 15276,21 3855,24 4589,86 1636, 25
2918 1881 Fruits, Vegetables & Co 281,94 1837,89 018,84 1555,75 281,94
201610063 Goldbach GmbH 1555,75  1837,69 918,84 155,75 281,94

* Neither the Window-Aggregation-Group Clause nor the Window-Order-Clause is specified
- All rows within the partition are accumulated
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Aggregation OLAP Specifications - Rolling Results

Select SalesYear, CustNo, Amount,

Sum{Amount) |Over(Order By Amount desc) Sum”,
Avg(Amount) |Over(Order By Amount Desc) Avg",
Max(Amount) |Over(Order By Amount Desc) Maximum” ,
Min(Amount) |Over(Order By Amount Desc) Minmum”

From SalesCustY
Where SalesYear = 2609
Order BY SalesYear, Amount Desc

SALESYEAR|CUSTNO |AMOUNT |Rolling Sum |[Rolling Avg |Rolling Maximum|Rolling Minmum

28690 166883 589,58 4589, 86 4589,86 4589, 86 4589,86
2869 1eeas 741,9 8331,81 4165,98 4589, 86 3741,95
2800 166884 2673,95 11885,76 3668,58 4580, 86 2673,05
2869 166881 2634,28| 13639,96 3489,909 4589, 86 2634,28
209 laeg2 1636,25 15276,21 3@55,24 4589,86 1636,25

* Without Window-Aggregate-Group-Clause but with an Window-Order-Clause = Rolling Results

* Compute rolling sum, rolling average, rolling maximum, rolling minimum of the sales
accumulated for each customer for the year 2009
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Aggregation OLAP Specifications
Window-Aggregation-Group — Rows - Example

uith[SalesPlan as (Select = from (Values(2008, 2500,00 ), "
(2009, 15000,00), * Target Figures
(2010, 20000,00)) x (SalesYear, Plan
SalesCUst as (Select Salesvear, CustNo, sum(Total) TotalCustvear « Accumulated Sales
From SalesViYear
Group By SalesYear, Custo) Customer and Year
Totals as (Sele alesYear, Custio, TotalCustYear, Plan
| |Total vear®, * Total Year
! Rol sum”,
Sun(TotalCustYear) Over(Partition By s.SalesYear Order By Custho) - Plan]"Rolling Diff Plan® . :
From SalesCust s join SalesPlan p on s.SalesYear = p.Salesvear) Rolling Total/Year
select Salesvear, Custho|, "Total Vear” . .
TotalCustvear, ‘ TotalCustyear ¥ 10,0000 / "Total Year % ¥ *_Rolling Diff. Plan
“Rolling Sum”, “Rolling Sum" * 100,0000 / "Total Year” "% R
plan, TotalCustYear * 10,0000 / Plan "% P * Calculate Percent
“"Rolling Sum" * 100,0000 / Plan R
“Rolling Diff Plan”,|"Rolling Diff Plan" * 100,0000 / Plan Rolling Diff Plan®
from Totals
Order By SalesYear, CustNo;
<
SALES % Rolling Rolling % Rolling
YEAR CUSTHO Total Year TOTALCUSTYEAR % Year Rolling Sum % Rolling PLAN % Plan  Plan Diff Plan Diff Plan
2008 10001 2780, 00 115,00 4,1366 115,00 4,1366 250,80 4,6008  4,0000 -2335,60 95,4000
2008 180082 27808,00 1350,00 48,5611 1465 ,00 52,6978 2500,08 54,0008 58,6008 -1835,00 -41,4800
2008 16003 27808,00 535,00 19,2446 2000,00 71,9424 2500,08 21,4000 80,0000 -560,00 -20,0000
2008 10604 2780, 00 470,00 16,9064 2476,00 83,8489 250,00 18,3000 98,3000 -30,60  -1,2000
2008 18085 2788,00 310,08 11,151@ 2780,08 168,0008 2500,808 12,4800 111,200 280,00 11,2008
2005 10001 15276,21 2624,20 17,2438 2624,26 17,2438 15000,00 17,5613 17,5613 -12365,80  -82,4336
2009 180082 15276, 21 1636,25 18,7110 4270,45 27,9549 15600,80 18,9883 28,4696 -18729,55 -71,5383
2009 16003 152786, 21 4589,86 38,0458 8866,31 58,0007 156€0,00 38,5990 59,8687 -6139,69 -48,9312
2000 10604 15276,21 2673,95 17,5040 11534,26 75,5047 150€0,00 17,8263 76,8950  -3465,74  -23,1049
2009 18085 15276, 21 3741,95 24,4952 15276,21 168,0000 15000,088 24,9463 161,8414 276,21 1,8414
2016 10001 21263,39 281,04 1,3259 281,94 1,3250 20000,80 1,4807  1,4807 -10718,06  -08,3003
20186 18083 21263,39 1555,75 7,3165 1837,69 8,6425 20000,08 7,7787 9,1884 -18162,31 -98,8115
2016 16006 21263,39 19425,70 91,3574 21263,39  106,0000 20008,08 07,1285 106,3163  1263,39 56,3169
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OLAP Aggregate Functions

Functions returning a single value from a window

®* FIRST_VALUE() First Row in an OLAP window
® LAST_VALUE() Last Row in an OLAP window
* NTH_VALUE()

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

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

* RATIO_TO_REPORT() Ratio of an argument to the sum of the arguments
in an OLAP window
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OLAP Aggregate Functions
First_Value(), Last_Value(), Nth_Value()

Select SalesYear, Int(CustNo) CustNao, Trim(CustNamel)CustName, Amount,

Int(First_Volue(CustNo) Over(Partition By SalesYear Order By Amount desc)) "First Value",
Int{lost_Volue{CustNo) Over{Partition By SalesYear)) "Last Value™ ,
Int(Nth_Volue(CustNo, 4) Over(Partition By SalesYear)) "4th Value",
Int{Nth_Value(CustNo, 4) From Last Over{Partition By SalesYear)}) “4th From Last"
From SalesCusty

QOrder BY 5alesYear, Amount Desc

£

SALESYEAR CUSTNO CUSTNAME AMOUNT  First Walue Last Value 4th Value 4th From Last

28@8| l1eddZHerrmann & Bauer GmbH 1358, 88 1eea2 18681 18885

2068| 1@883|coldbach GmbH 535,08 leae2 1eeal 1aeas

2888 18084 CSP GmbH 478,08 leae2 1@eel 12885

2803 lzenauer Donertreff 318,88 16662 leeal 18085

ruits, Vegetables & (o 115,88 16862 18601 18685

mBH I589, 86 o003 16007 TBBeT

2889 18805 Alzenausr Dinertreff 3741,95 laaas laaa2 laaal

2889 18084 CSP aGmbH 2673,95 1883 18862 1aeal

2689 18881 Fruits, Vegetables & Co 2634,20 1883 laee2 1laeal

2869 18682 Herrmann & Bauer GmbH 1636,25 1l6aa3 18662 18681

2@le 18063 Goldbach GmbH 1555,75 1883 laaal -

2818 10001 Fruits, Vegetables & (o 281,94 leaa3 leeal =
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OLAP Aggregate Functions - Ratio_To_Report ()

Select SalesYear, CustMo, CustNamel, Amount,
Ratio To Report(Amount) Over(Partition By SalesYear

Order By Amount Desc)
Dec(Amount, 11, 2) / Sum({Amount) Over(Partition By S5alesYear

Order By Amount Desc) "% Rolling”,

Ratio_To_Report(Amount) Over(Partition By SalesYear) "Ratio Amount”,
Dec(Amount, 11, 2) / Sum{Amount) Over(Partition By SalesYear) "% Amount"
From SalesCustY
Order By SalesYear, Amount Desc;;

"Ratio Rolling",

Ratio Ratio
SALESYEAR |CUSTNO|CUSTNAMEL AMOUNT |Rolling % Rolling |Amount % Amount
2088 18882 Herrmann & Bauer GmbH 1358,881 1,80080...0,48561... 8,48561...
2008 18063 Goldbach GmbH 535,880,28381... ©,28381...8,19244... 8,19244. ..
2668 18084 The Company 478,0008,19957... ©,19957...8,169686... @,16986...
20@8 18885 Alzenauer Dénertreff 3le,e80,11632... 6,11632...6,11151... 8,11151...
2088 18881 Fruits, Vegetables & Co  115,006,84136... ©,84136...08,04136... B8,84136...

1358,06 / 1359,00 @
535,80 / (1350,80 + 535,00)

470,00 / (1350,00 + 535,00 + 47@,08)

316,00 / (1356,00 + 535,80 + 470,00 + 310,00)

115,00 / (1358,00 + 535,80 + 470,00 + 310,00 + 115,08)

1,

©,28381962864721485411140583
©8,19957537154989384288747346
©8,11632276168855534789193245
9,84136600647482014388489288

17 -
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OLAP Aggregate Functions - Ratio_To_Report ()

Select SalesYear, CustNo, CustNamel, Amount,
Ratio_To_Report(Amount) Over(Partition By SalesYear

Order By Amount Desc) "Ratio Rolling",
Dec(Amount, 11, 2} / Sum{Amount) Over(Partition By SalesYear

Order By Amount Desc) "% Rolling”,

Ratio To Report(Amount) Over(Partition By SalesYear) “Ratio Amount”, |
Dec{Amount, 11, 2) / Sum{Amount) Over(Partition By SalesYear) "% Amount”
From SalesCustY
Order By SalesYear, &mount Desc;;

Ratio Ratio

SALESYEAR |CUSTNO|CUSTNAMEL AMOUNT  |Rolling % Rolling |Amount % Amount
2808 18682 Herrmann & Bauer GmbH 1358,001 1,080080...0,48561... 8,48561...
2608 18083 Goldbach GmbH 535,080,28381... ©,28381...8,19244... 8,19244, ..
2868 18684 The Company 478,8080,19957... ©,19957...8,169686... 8,16986...
26@8 1ee85 Alzenauer Ddnertreff 3le,e@6,11632... 6,11632...6,11151... ©,11151...
2808 18681 Fruits, Vegetables & Co  115,0088,84136... ©,84136...0,04136... B8,84136...
135@,e0 / (135,88 + 535,80 + 478,80 + 310,00 + 115,68) B,4856115195’913669964?482919

535,80 / (135@,86 + 535,80 + 470,80 + 318,88 + 115,88) @,19244604316546762589928057

478,80 / (1359,88 + 535,00 + 478,00 + 310,00 + 115,80) ©,1690647432014388489288633

31@,8e / (1350,88 + 535,80 + 470,08 + 318,88 + 115,88) ©,111518791366908647482814388

115,8@ / (135,80 + 535,00 + 478,80 + 310,00 + 115,08) @,04136690647482014388489283
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Special Thanks to

Holger Scherer — RZKH Rechenzentrum Kreuznach

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

* http://www.rzkh.de

mMRZK

RECHENZENTRUM KREUZNACH

| B Your datais save! ... in the bunker
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