&nasfer

Managing the
AUDI Corrosion Center

!V with PostgreSQL | =

Roland Sonnenschein
Hesotech GmbH
automatisieren — visualisieren
http://www.hesotech.de

In Collaboration with Johnson Controls
Mannheim / Germany


http://www.hesotech.de/

Plea

Using

PostgreSQL
In Technical Software ==
For Industrial Automation

2014-04-04 © Hesotech GmbH / R. Sonnenschein
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Agenda

» Definition of Job / Boundary Conditions

 Showing my way to develop

- A Database centered

— Technical application

— For industrial Automation
- With PostgreSQL

- In the center

e Standard-IT < Technical Software

- IT meets Physics

2014-04-04 © Hesotech GmbH / R. Sonnenschein
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Why? — Corrosion Prevention!

2014-04-04




AUDI| — INKA Test Specification

Ingolstadt Corrosion and Ageing Test

Sun (Vis + UV) Frost

Hunidity BSMESAlES
/ Rain

.Road Holes

km

=

www Youtube Video about INKA-test: 19 weeks of test = 12 years in cars life

2014-04-04 © Hesotech GmbH / R. Sonnenschein
"9 1


http://youtu.be/mwUp6RDNo-I

AUDI Test Center
from Google Earth

gy .
= | Corrosion 4SS
Facilities b

2014-04-04




Inside the Corrosion Center

2014-04-04 © Hesotech GmbH / R. Sonnenschein
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Sun (Vis + UV)

2014-04-04 © Hesotech GmbH / R. Sonnenschein



Heat and Humidity

2014-04-04 © Hesotech GmbH / R. Sonnenschein
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Salt, Rain and Wind

2014-04-04 © Hesotech GmbH / R. Sonnenschein

9
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Frost and Hydro-Pulse

2014-04-04

11



Constraint: Limited Test Facilities
for Environmental Simulation

Heat and

Humidity

Heat and

Humidity

2 cars/
facility

2014-04-04

Heétand

-Sait"l Rain |

Frost and Outdoor

Humidity Airstream Hydropulse
© Hesotech GmbH / R. Sonnenschein 12
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Cars under Test

Scheduling of !
car-top-hats": A-N g o e [— Out of sequence
”: s 2o - examination
B¢
&
Going in, when there B 19 weeks later
is a free place | = - "Normally” going out

Schedule
Urgend test . : !.-_'L -1...
| e P|
Linder Test Time
2014-04-04 © Hesotech GmbH / R. Sonnenschein 13
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Constraint: Working times

Mo - Fr
7:00 -16:00

No Weekend

2014-04-04 © Hesotech GmbH / R. Sonnenschein

Keep It Simple!

Heuristic approach

» 24 h cyclic processes
In test chambers
>Working day
>Weekend

 Fixed times
>Car exchange
>Qutdoor test track

14



Definition of Job /
Boundary Conditions

2014-04-04 © Hesotech GmbH / R. Sonnenschein
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Software for ...

Schedule Operate

Well done
? 1

How to do it

?

2014-04-04 © Hesotech GmbH / R. Sonnenschein

S £



Scheduling

Setting up
schedules
for all hats



Goal of Development

Grrdorahrgo | ARG | Chrt | Sand | Yee

Calender for daily Operation
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DB-Structure for Hat-Scheduling

;l N

- . | P
Constrains DayTypelList ProgramOfDayType ProgramList "/ FacilityList
DayType int4 <pk> BetrNr int4 <pk.fk1> BetrNr int4 <pkfk> BetrNr int4 <pk>
InkaStessT ypeList DayTypName text DayType intd <pkfk2> ProgName text <pk> Name text
Stressld int4 <pk> Color int4 ProgName text <fk1> golog ; intz:r
Name text rogi.-ode  xm
WherePart text
Percentage float8 =" 7 o T R TR X 15
B i J‘r"u L 1 . Parameter
Program_Calendar | " TEYT ] S _U 1
Day date <pk> 24 h \ Car_ChangeOver
Betlr inid  <phfke BetrNr int4 <pkfic
ProgName text <fk> ProgName text <pkfk>
‘ 3 : . = | Position int4 <pk>
> HatList ( 1 ‘ ot il Ordinal int4 <pk>
HatName text <pk> i - e = TimeOfDay time
Color int4 — Inltlmacement PO —
Ordinal  int4 _ = :
P C D i Program_Simul_Profil
Schedule E= sl BetrNr int4  <pkfie
e ] '2 ’ uu3 ProgName text <pkfk>
Hat_Calendar i =R kit Ordinal int4  <pk>
Day date <pkfki> T —— AB : T TimeOfDay  time
BetrNr intd <pkfkl> == L2 . Temperature  float8
Position int4 <pk> . . Hunidity float8
Ordinal int4d <pk> M N — Salt_On float8
TimeOfDay time -~ — . R R ey Sun_On float8
HatName text <fk2> 2‘ - HydroPuls On float8
2014-04-04 © Hesotech GmbH / R. Sonnenschein 19
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Edit Profiles for Simulation

| Datei Extras Hilfe

Grundeinstellungen | HutPlanung | Chart I SmﬁsﬂcTMsg|

=] ml Hutplanung/Kammer 015 Salzsprih/ProgrammListe fArbeitstagProg /Profil - 15 .

“ Hutplanung
Dav Tvpes
Hat List
El Stess Phases
=7  Facilities
- =p 007 Feuchtwirme
G- =p 011 Salzsoriih
== Salt
= 47 ProgrammListe
=+= Working Day

----- |5 FZW Rechts

: {2
[¢_+=i> FeieﬁPng
G- =p SpezArbeitsTagProg
#-=p UrlaubsProg
= Weekend |
&] Programm<£uordnung
- =p 024 Salzspriih
=g 023 Feuchtwirme
= 032 Sonne
G- 018 Kalte
[i}- = Teststrecke

Cirdinal Teit Temp [ °C Feuchtef %%rF Salz Sonne  Hydro
00:15:00 50.0 95.0 0.0
05:30:00 50.0 50.0 1.0
06:30:00 50.0 095.0
07:00:00 40.0 50.0
07:30:00 35.0 1000
08:30:00 50.0 95.0
09:00:00 40.0 30.0
09:00:00 50.0 50.0
11:30:00 50.0 95.0
12:30:00 50.0 95.0
17:00:00 50.0 95.0
18:30:00 50.0 50.0
19:45:00 50.0 50.0
20:15:00 45.0 40.0
23:15:00 50.0 50.0
23:45:00 50.0 50.0

L R e R T T T S e S A

[
L]

[y
s

=

oy
L

[
J

[y
(9]

[
{a)]

2014-04-04 © Hesotech GmbH / R. Sonnenschein R 20
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Edit Changeovers for Simulation

| HutPlanung assiiEnl X

Dratei E}ctrrfs ___E_-_HPFE

| Grundeinstellungen H HutPlanung I Chartl Statistik | I'~"lsgl

s E HutplanungKammer /011 Salzspriih/Programmliste (ArbeitstagProg/FZW Links =
i3 Hutplanung e b . |
— 0sS. 3 4 Time.
-{[3) Tagtypen W Ordinal ~ Zeit
El Hutlist 3 Lirks 1 07 15:00
b Tesphawon e Links 5 12:15:00
L—.IE? Kammer »
= 007 Feuchtwarme -
==l 011 Salzspriih =
EIE}‘ FrogrammListe -
[z ArbeitetanPron —s Xml

m

|73 Changeover-Left

{2 Fzw Rechts CO nfl g ura b I e
- =y FeiertagsProg D B - E d ito r

- =y SperArbeitsTagProg
- = UrlaubsProg (J S E)
- = WochenendProg ava
-{5) Programmzuardnung
- = 015 Salzspriih N
- B 0124 Salzsprith

%

- g 023 Feuchtwarme

%

- g 032 Sonne
- (18 Kalte =
2014-04-04 © Hesotech GmbH / R. Sonnenschein 21
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file:///C:/Users/rs/Google%20Drive/PgNyc2014/generic-db-editor.html

Schedule
Stltchlng Profiles of Stress per Car

»

Constant
Substltutlon Values

s *n_ Y. =ary
] B -t =
g - [

- - ¥ 1 il -,I
= i 3 i 2 —
Z
/
\i

N

!
Schedul bd
Profiles

B “heat

2014-04-04 © Hesotech GmbH / R. Sonnenschein Srirmu|ati6n\; 22
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Simulation: Stiched Chart

of Scheduled Treatments

Dater Extras Hilfe

| Grundeinstellungen I HutPIanungl Chart | Smﬁsh’kl Msgl

Von Bis Hut 023 Feuchtwarme (5): WochenendProg Verschieben
R r 1 |So 2012-01-15 19:30: 50,0 °C; 60,0 rF {---) ﬁ @
2012-01-01 2012-01-31 [ ¥ | |Ubergangsbereich Feuchte -
60,0 1000
N | 14 4 Al T] _
B HH i HHIIII HT]HIII A
40,0 L ] 1 b—b—]]b—b— r b— & — L M ] bb—b—b—jr Li 80,0
30,0 Fo.0
20,0 1 B H & L H 4 Erald L 50,0
o
DU 10,0 B e t = . =3 - ' x o 50,0 f'ﬁ
0.0 L, b b 2 S R R RN DR - . SR R oEE LR L SR - 8 SR O e = 40,0
= b= ol —
-10,0 — - — -4 — -4 30,0
i ——y -4
-20,0 20,0
-30,0 10,0
- — i
40,0 0,0
2012-01-07 00:00 2012-01-14 00:00 2012-01-21 00:00
Datum

-+ temp -+ feuchte

140004 © Hesotech GmbH / R. Sonnenschein S g
o & | (Simulation)



Simulation: Statistical Analysis
Crosstab of Scheduled Treatments

| HutPlanung

Datei Extras Hilfe

=k

Grundeinstellungen | HutPlanung | Chart| Statistik | Msg|

Von |2012-01-02 Bis |2012-01-31 [ ] ﬁ |
=
96,0 Stunden = 29,00 Tage -
A L s J ¢ J o J e | F
Soll % Anzahl | Stunden | Anzahl | Stunden | Anzahl | Stunden | Anzahl | Stunden | Anzahl | Stunden | Anzahl | Stunden
Tage | % Tage | % Tage | % Tage | % Tage | % Tage | %
. . 20| 20,0 200 20,0 21 21,0 21 21,0 21 21,0 21 21,0
' ' 08| 2,9 0,8l 2,9 0,2l 3,0 0,9l 3,0 0,2l 3,0 0,9l 3,0
. o5 30| 102,0 30| 1020 29| 97,3 23| 97,3 30| 100,3 30| 100,3
' ! 43 14,7 43l 14,7 4,11 13,9 4,11 13,9 42 14,3 421 14,3
- ~ 1 10| 88,5 0| 88,5 12| 100,0 12| 100,0 11| 82,5 11| 82,5
' ' 3,71 12,7 3,7l 12,7 42 143 42 14,3 34l 11,8 34l 11,3
4 . 6| 24,0 6] 24,0 6| 24,0 6] 24,0 7| 30,0 7| 30,0
' ' 1,01 3,5 1,01 3,5 1,01 3,4 1,01 3,4 1,31 4,3 1,3 4,3
. - 3| 22,0 3| 22,0 3| 22,0 3| 22,0 4 30,0 4| 30,0
' ' 0,91 3,2 0,9] 3,2 0,9/ 3,1 0,9] 3,1 1,3 4,3 1,31 4,3
. 7 3 44| 1855 44| 185,5 46| 1853 45| 185,3 46| 185,8 45| 186,3
' : 7,7l 25,7 7,71 5,7 7,7l 25,5 7,7l 25,5 7al 25,7 78l 25,7
5 0 7 54| 141,0 54| 141,0 53| 136,5 53| 138,5 55| 137,0 55| 137,0
' ' 550 20,3 550 20,3 571 13,5 57 15,5 571 136 57 13,6
- 34 21| 53,0 21| 53,0 21| 58,8 21| 58,8 21| 55,8 21| 55,8
' ' 2,51 8,5 2,51 8,5 2,51 8,4 2,51 8,4 2,4 8,1 2,4] 8,1
1 | 1] [ 3
2014-04-04 © Hesotech GmbH / R. Sonnenschein L
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How to do it ?

2014-04-04

9

© Hesotech GmbH / R. Sonnenschein
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Measurements
Flow of Data

Facility PLC SCADA Intranet Office

Salt / Rain Java SE
Airstream

2014-04-04 © Hesotech GmbH / R. Sonnenschein
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SCADA System for each Chamber

Supervisory Control and Data Aquisition

2014-04-04

© Hesotech GmbH / R. Sonnenschein

Each facility / chamber

IS equipped with a
SCADA System

for control and monitoring
the plant



Programmer
Driving Profiles in Real World

|| Datei Hilfe
Masd'line..He_soProg "|'F|_-'j‘ E:T E | &
Mame | Testprogramm . ‘ Block_2 | @

Setzen+Priifen Y. = E|a v = 100 100 100 a0
A | =] 1 2 3 65 | [
Xl-s”utll Pl g~ B ool ™ -

= =i, e Macro Generatorc
= = -
# Job e\a‘ s0 OU \-\‘\.“ =0 n‘ =
= = o - = El
<-4 i i n ~ = =
£ Warte Zeitpunkt_0 = 5 ) =
(e s 2s{2 ° 25 =
0 J Sonntag 00:00:00 z M
— acro Emr
<-3 o 0.0
5] 4 SetAndCheck 1 é a - 120 = =
& s ntrol a facility”
* Temp (L1) * Feuchte (L2)
O Block_2
Segmente | Erweitert | XML
= w BlockCycles i p—— | s | m | .
—— == || 1 o | Q] 13 @) |
Schleife_7 _ _
O = — Se... Dauer 2 Temp & Feuchte O Spur 1 O Spur 2 O Schalter 1 | O Schalter 2 | O Licht 1 o Licht 2
Anzahl Schleifen 10 =1 i Ohoimoos 0:01: 00| /7 58,0| L/ 50,0/ [JBt.Aus  |[¥] B2En 1.2(2) 12.3(3) 19,0 12,0
O Schleife 8 2 | 0h02m00s 0:01: 00| 80,0 /7 50,0 ProgramList 11,0
4 TS Ry 3 [ Oho3moos| 0:01: 00| 32,0| /1 30,0 BetrNr int4 <pkfk>
= 4 [ 0h04md0s| 0:01: 00| /7 32,0 /7 30,0 ProgName text <pk>
O O Nachstes Programm | 5 [ ohosmoos 0:01: 00| 00| 7 15,0 Color intd
5 Nachstes Programm B | oh0&m0Os| 0:01: 00 'd 0,00 L7 15,0 P rog Code xml
F Programm Ok |
Jobs | Kommentar | Statistik I Siatusl Editar !MLi Heldungen|

| testo.prg |

2014-04-04 © Hesotech GmbH / R. Sonnenschein o
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Do it !

2014-04-04

9

© Hesotech GmbH / R. Sonnenschein
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Well Done ? !

Stitch Measurements per Car

Constant

3rd Real
Measurements

.

2014-04-04 © Hesotech GmbH / R. Sonnenschein
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~ Crossovers &

© Substitute Values
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Administration of cars
Hat Assignments

File Help

HutBelegung | Msg

El Fahrzeugtypen

|5 Kleinteiltypen
|5 Hutbelegung Aktuell

S }Hutbelegung Historie

H

StammdatenHutbelegung Historie fk

fk

ser  Serial
0514 023 365

Fa- Type

Daimler C+lasse

auft Order
EG-35Mr, 116

Van

From

2001-10-25 0730

To
2002-04-25 07:15

aHAK 000 137

ALDI B& Cabrio

FG-35Mr. 115

2001-11-09 0730

2002-04-02 0730

AE2M 000 039

Audi D3 Prototyp

EG-35Nr. 117

2001-12-21 0730

2002-00-04 0730

BEG2A 218 150

ALIDT B Avant

GO-43 Nr, 001

2002-02-28 0730

2002-07-1107:15

AATS1040FTE6341

BMW 316 Ti 1,6l

EG-35MNr.118

2002-04-12 0730

2002-09-12 0730

=
v
od
X

aPL2A000042

ALIDT A3 Prototyp

EG-35Mr. 119

2002-05-08 11:51

2002-09-25 07230

AE3M000177

1D1016Mr20237

AB02N 126200

VW 3BZ3P054451

SH73K006713

| fdID 1061200259

Lfd ID1101/2002/093

Dacher Seat Ibiza 35t

I/EG-35.fd.ID: 1101/ ...

2002-05-08 11:53

2002-12-20 09:00

2002-05-15 14:00

2002-11-0407:15

2002-05-23 1400

2002-10-04 03:45

2002-07-08 0715

2002-11-29 03:45

2002-07-29 0715

2002-12-16 07115

2002-08-01 01:50

2002-12-18 03:44

2002-11-06 0715

2003-03-1707:15

8764000112

42 Hybridbauweise

Eg-35Nr. 121

2002-11-06 14:15

2003-03-19 15:15

aF3A000172

Audi A3 PVS

EG-35MNr, 122

2002-11-21 13:00

2003-04-24 03: 50

2014-04-04
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Administration of cars
Changeovers — Treatments

,

File

Auswertung | Einstellungen I Meldungen|

FzTyp  AudiAU213Serie ALSE  »

Auftrag 1/G0-31 071
Kunde |MuLL

2012-056-01 15:15
MULL

Von
8X0CB247575 - Bis

Hit A w

SerienMr,

Behandiuungen | Statistik | Histogramme | Diagramme |

BX0CB247575.1 2012-06-01 15:15 | —> |8X0CB247575.77 2012-07-13 12:15 (=h
Kamme: Chamber Fzw Treatment Position Startzeit From Endezeit To 7L Status

019 Salzspriih BX0CE247575.1 Links 2012-06-01 15:15 2012-06-04 07:15 Fertig -

Teststrecke B¥0CB247575,2 - 2012-06-04 07:15 2012-06-04 15:15 Fertig |;|

007 Feuchtwarme B¥0CE247575.3 Links 2012-06-04 15:15 2012-06-05 07:15 Ferig
Teststrecke B¥0CB247575,4 - 2012-06-05 07:15 2012-06-05 13:30 Fertig
032 Sonne B¥0CB247575.5 = Treatments 2012-06-06 07:15 Fertig
Teststrecke B¥0CB247575.6 2012-06-06 09:15 Fertig
015 Salzspriih BX0CE247575.7 Betlr ini4 <pie 2012-06-11 07:15 Fertig

Name text <pk>

Teststrecke B¥0CB247575.8 StartTime timestamp with time zone 2012-06-11 09:15 Fertig
Werkstatt BR0CE247575.9 EndTime timestamp with time zone 2012-06-11 12:15 Fertig
011 Salzsprith B¥0CE247575,10 Status int4 2012-06-12 07:15 Fertig
Teststrecke AX0CE247575. 11 Memo text 2012-06-12 09:15 Fertig

007 Feurhtwarme AXNCR?47575.17 | | inks | A12-N6-12 19:15 | 1 2-0A-1307:15 Fertin ~

1|

I

[2014-03-31 18:50:15 INFO] Fzg-Profil; Fertig

2014-04-04

9

© Hesotech GmbH / R. Sonnenschein
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Measurements

2014-04-04

Lots of edges and data to stitch
14 cars under test

» ~ 40 cars per year

* 300 changeovers / car

* > 10 measurements per facility
 Each aprox. Every 5 sec

— Fast Access to measurements !

© Hesotech GmbH / R. Sonnenschein
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Storing Measurements
(Simplest Way)

Channel 1 Channel n @
Costly Storage 13 s hhof e e
<~ 1000 Entries/s "V*¥VYVV} TV VTV VNV
Indices ' |

Lots of Tables

???
Summertime

Timezones

* 16 Single Bits

Only float4: ,,
* Resolution > 16 bit
* Int2 no Problem

Slow Retrieval
3 SQL-Selects

2014-04-04 © Hesotech GmbH / R. Sonnenschein 34
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Storing Measurements
(Channel-Sets)

Chn1.2 Chn

Chn 1.1 Chn22 Chn2m

\

: WY
y S
e
et 2

DateTime  time th time zone <pk>
Value_2_1 floa
Value_2 2 float
. float

Value_Z\m floa

ChannelSe

DateTime timestamp wi
Value_1_1 float4
Value_1_2 float4
- float4
Value_1_n float4

o wer

. - ' - Sychronized

M| - ¥ Measuremen

I e — Oynamic

Y e e : Table-Structure
ts

ChannelSet

2014-04-04 © Hesotech GmbH / R. Sonnenschein 35
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Storage: Packaging

DateTime Float1 Float2 Float3 | ®

DateTime of Package

dwell :tn_t(n—l)

Count Of Measurements in Package

[min( Float 1), min( Float 2), ..., min(Float n) ]
[max(Float 1), max(Float 2), ..., max(Float n) ]
[avg( Float 1), avg( Float 2), ..., avg( Float n) ]
[cur( Float 1) cur( Float 2), ..., cur( Float n) ]
List of DateTimes in Package

Matrix of Measurements in Package

&

LG

|

—h
e © o o o o o o o

,/\\
"g‘
)

@«

hischnset

A ; entry bigserial <pk>
(n—1)= . . o . . status INT 4

chnsetid INT4

dt_package TIMESTAMP WITH TIME ZONE

dwell INTERVAL

cnt_mv INT4

min_mv FLOATA4]]

max_mv FLOATA4]]

| avg_mv FLOATA4]]

cur_myv FLOATA4J]

| dt_list bytea
ﬁ mv_array bytea

@0 c®

w—h\

v

Sa

2014-04-04 © Hesotech GmbH / R. Sonnenschein
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Storing Measurements
Cascaded Storage

Chn 1.1

Chn1.2 Chn1.n

hisc@se(

entry bigserial
status INT4
chnsetid INT4

cnt_mv INT4

min_myv FLOATA4]]
max_mv FLOAT4J]
avg_my FLOATA4J]
dt_list bytea

myv_array bytea

dt_package TIMESTAMP WITH TIME ZO —
dwell INTERVAL

<pk>

Enables fast
Statistical Analysis

\\

2014-04-04

9

© Hesotech GmbH / R. Sonnenschein
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Stitching the Measurements

e All Chambers have the same channelset
* |f channel is not available, value is set to null

— Data can be all appended into a temp-table

» Stitching is done by a stored procedure

2014-04-04 © Hesotech GmbH / R. Sonnenschein 38



Stitched Chart of a Car

File

Auswertung | Einstellungen I Meldungen|

Mur aktuelle FZG Fz-Typ [I

2010-03-24 15:15 [JEG-72Nr.254

Hut Serienr. | 98ZCS120029 i 2011-01-3107:15 NULL

| Behandluungen | Statistik | Histogramme | Diagramme
t & : M010-12-29 204426 5H[[@] 0110202085017 3] [

SR (982C5120029)
2010-08-31 15:30 -> 2011-02-24 15:15 {4248.8 h = 177.03 d

fi —Hi ji' mfrﬁ

(zy) snv /uig

Feuchte / [%] (L2)
Temp / [C](L1)

(Td) [ed] / #praptaiun

| . —]
ol 40t : :
2010-12-30 00:00:00 2011-01-14 O0:00:00 2011-01-29 00:00:00

— Fzg. Temp. Ist (L1} — Fzg. Feuchte Ist (L2} — Fzg. Unterdruck Ist (R1) — Fzg. Salz (R2) — Fzg. Sonne (R2)

[2012-10-22 12:31:31 INFO] Fzg-Profil: Fertig
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Statistical Analysis

» dwell Column is essential for fast statistical analysis

» Stress conditions are defined by a
where-clause of comparisons of meas-values

 Time within a certain stress condition

- Select sum(dwell)
where avg_mv[3] between 45 and 50
and ...
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Car under Test: Statistics

Auswertung | Einstellungen | Meldungen

[7] Mur aktuelle FZG Fz-Typ r B

D w|  Gerienir. |982C5120029 | Bs | 2011:01-3107:15 | Kunde

von | 201008-2415:15 | Auftrag|1EG-7anr. 254
{NULL

Statistk | pistogramme | Diagramme |

MessIndex BereichsIndex  Name of Stess Condition % Duration/h

2010-08-31 15:30:004+02 -=> 2011-02-24 15:15:00+01 o ™
Profil. Surmme _ v M|
Fzg. Temp. Ist.Total N Y|
i <-10 °C i
-10-0°C ]

Ranges S
defined Strecke (10°C) N Statistics of one

) 10.1-19.9 °C
in a table Werkstatt (20°C) measurement
20,01-40°C |
40 - 47 °C
=47 °C
. Feuchte Ist. Total
< 45 8
45 - 50 %
60 -82 8%
B2-99 %%

949 gq o

SR IOW N [ [ S [ S SR S g g ey gy gy g e ) e
-

| b la|ma =S| oo

[2012-10-22 12:31:31 INFO] Fzg-Profil: Fertig
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Car under Test: Statistics

2014-04-04

Auswertung | Einstellungen | Meldungen|

Mur aktuelle FZG Fz-Typ [-:5_ - o=

Wen | 201008241515 | Aufirag|EG-7ar 254
D v] Serienhr, | 382C5120029 | Bs | 2011-01-3107:15 | Kunde UL

en | Statistik | Histogramme | Diagramme
| Behandiuungen | | |

Ierg. Temp. Ist — ]

B . = (982€S120029)

2010-08-31 15:30 -> 2011-02-24 15:15 (42488 h = 177,03 d)

Verweilzeit /h
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Well Done ? !
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Story: Kick-Off Meeting

Standard-IT < Technical Software

IT- Department Developer <27 Operator | User

o Detailed regulations e Client-Server  Limited budget

* |Internet / Website Architecture e 5-10 users

« High Traffic « Database * Network-Application

 Thousands of users » Operation » Effective

» Dedicated Server HW via network » User-optimized

* Administration e Java SE * Non-bureaucratic

« Security * No installation » Operated by user
on office PC -
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Sharing
Technologies and Experiences

Large Benefit
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