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PostgreSQL in
Research and Development

Three Success Stories

Roland Sonnenschein

Hesotech GmbH
automatisieren — visualisieren

http://www.hesotech.de

Wilhelm-von-Nassau-Park 11
D-65582 Diez
Germany


http://www.hesotech.de/

Hesotech: (Software) Engineering

» Technical Processes
- Documentation
- Control
» Customers
- Industry: testing, development, production
- Science
» PostgreSQL is core for storage of
- Measurements (simple and complex)

- Administration data
- Metadata
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Our Projects

* No special server hardware
 Windows OS

 Small number of clients with high load
 Normally no internet, only intranet

25.10.12 © Hesotech GmbH / R. Sonnenschein
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Project Stories with PostgreSQL

SCHAEFFLER

© Bearings of Wind Turbines w0 & Fas

 Hugh amount of measurements

© Corrosion Protection

25.10.12 © Hesotech GmbH / R. Sonnenschein 4
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Agenda Each Story

1. Technical background explanations

2. Point, where our champion enters the arena

PostgreSQL

25.10.12 © Hesotech GmbH / R. Sonnenschein
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SCHAEFFLER

1. Bearings of Wind Turbines w  Fac
Schaeffler, Schweinfurt (Germany)

25.10.12 © Hesotech GmbH / R. Sonnenschein 6
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http://www.fag.de/content.fag.de/en/branches/industry/wind_energy/wind_energy_service/largesizebearingteststand/astraios.jsp?

Dimensions of Modern Wind Turbins

Live Time
> 20 Years

25.10.12



ASTRAIOS: Simulation of Forces

4 Radial + 4 Axial Hydraulic Cylinders
B

25.10.12 © Hesotech GmbH / R. Sonnenschein 8
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ASTRAIOS/astraios_en_cylinders..avi

ASTRAIOS

25.10.12
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ASTRAIOS

25.10.12
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Sensors, Charts
>300 Sensors: 1 kHz

Test bearings

More than 300 sensors supply information
that is evaluated for various analyses

Rolling bearing kinematics
Rolling bearing temperature
Friction behavior

Stresses and deformations
Lubricant distribution in bearings
Rolling bearing wear

25.10.12 © Hesotech GmbH / R. Sonnenschein
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The Champion Enters the Arena

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

Channel 1 Channel n
Costly Storage | ;, Ak
<~ 1000 Entries/s | ¥} »
Indices -

Lots of Tables

nel n

1estamp <pk>

a t4
RN

???
Only float4: Su_mmertime
*Resolution > 16 bit Timezones

*|[nt2 no Problem
*16 Single Bits

Slow Retrieval
3 SQL-Selects

25.10.12 © Hesotech GmbH / R. Sonnenschein 17



Storage: Ringbuffer

PgStorage Client 2 Client n

Smd-Server

Ringbuffer
| (Shared Memory)

/Zeitstempel Float 1 | Float 2 | Float 3 " Float n

Fid smdserver (57Phytoio) =10 x|
11 || WrieCharnel * - -
Chermels ]Hs;i_-:-:]
i | Ciriwerld | Mame Malue | Caption
¥ i n K20 Statuz_01 1 Shatus Anlage
[ I kst @ |9 | Status Service.
E [0 lkmstae m | 154 Statuz A01- T-Flag
3 o [ka0Stae0d 150 Statu ROZ F- Reg
il « o ETrTRE I ———
5 n .20 Skatuz_53 5 Status Abkavung
.E .-.IZI msLSIZI.PMam-e. T Iilm;'ammnamé“”
25 1 O 1 2 il - 7 1} :Kj.l Stalug_#2 . 5 | Slalus Progiamm , =
. . 1] 3

b ([} 10:51:31.1712 1] :
i ' jLIR


ASTRAIOS/astraios_en_mounting_sara.avi

Storage: Packaging

‘ DateTime ‘ Float 1 | Float2 | Float 3 ‘ ® «DateTime of Package
A ©-+ dwell=t,~t, ,
L . ® . . . . @ «Count Of Measurements in Package
‘ . . . . © *[min( Float 1), min( Float 2), ..., min(Float n) ]
(f) e[max(Float 1), max(Float 2), ..., max(Float n) ]

(ID ‘ (M (@-°[avy( Float 1), avg( Float 2), ..., avg( Float n) ]
: i : : () *[cur( Float 1) cur( Float 2), ..., cur( Float n) ]
. —— . . @ «List of DateTimes in Package
‘ *Matrix of Measurements in Package
|
hischnset
A ; entry bigserial <pk>
(n—1)a . . . e . status INT 4
‘ (@ | chnsetid INT 4
@ dt_package TIMESTAMP WITH TIME ZONE
‘ @ dwell INTERVAL
(d | cnt_mv INT4
(e min_mv FLOATA4J]
| @ max_mv  FLOATA4[]
(@ | avg_mv FLOATA4(]
(| cur_mv FLOATA4]]
dt_list bytea
@ myv_array bytea

25.10.12 © Hesotech GmbH / R. Sonnenschein



Sectioning of Database

Overflow
must be avoided

Backup of Data
> 100 Gbyte is a
Time Consuming
Job

Fast
Deletion of Data

23
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Sectioning of Database

One Table per Channel-Set

EIEE] Server (3)

i B audi-eitne (audi-eitpc: 5432)
= :] ami-server (gmi-server: 5432)
=N :i Databases (2)
=[] HesoData
i-$ Catalogs (2)
Schemas (11)
---@ eval
E@ history

----- @‘ Domains (0

-3 FTS Configurations (0)
----- [lli FTs Dictionaries (1)
{5 FT5 Parsers (0)
-7 FTS Templates (0]
Ej---% Functions {14)
& Sequences (22)
-1 Tables (24)

-3 event_history
-3 event_online
-3 hischnset_phy
i
-3 hisphyto10
-3 hisphyto11
[ hisphyto12

Il

25.10.12

One Schema
per Time-Period

¢ Schemas (11)

@ v

- eval

@

- lang

- ¢ meas_100101_0000
- meas_110101_0000

- ¢ meas_120101_0000

- ¢ meas_130101_0000

Empty
Parent Tables

Inheritance

© Hesotech GmbH / R. Sonnenschein

Schemas for
Measurements
«Starting 2010-01-01
«Starting 2011-01-01
«Starting 2012-01-01
«Starting 2013-01-01

Tables in Schema of
Time-Period are Inherited

5 & meas_100101_0000

i

----- @‘ Domains (1)

&% FT5 Configurations (0)
----- [l FTs Dictionaries (0)
K= FT5 Parsers (0)

-l FTS Templates (0)

----- % Functions (1)

----- % Sequences (0)
=1 Tables (21)

- event_history
- hischnset_phytos
-3 hisphyto1

- hisphyto10
[ hisphyto1il

[ hisphyto12 24




Sectioning of Database

e Parent Schema: History
- Each ChannelSet — One History-Table
 Each Time-Period — One Schema

- Tables inherited from History-Schema
« Automatic Generation of Schemas

« Automatic Generation of Rules for Update, ...

25.10.12 © Hesotech GmbH / R. Sonnenschein
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Aggregation in SQL
Query Template

select min(entry), min(dt_package),

#ARRAY[,,,]# -- e.g. ARRAY[ min(min_mv[1], max(max(_mv[1])]
From {0} — e.g. history.Data
where status> — is Valid

and chnsetid={1} — Same Channel-Config
and dt_package >='{2}"::timestamptz — From

and dt_package < '{3}'::timestamptz —To

group by floor(EXTRACT(EPO
order by

FROM dt_package)/#GroupRangeSec#)

hischnset

avg_mv FLOAT4J]
dt_
mv_array bytea

ent bigserial <pk> .

e o == Retrieve requested Data
chnsetid INT4 as an Array
dt_package TIMESTAMP WITH TIME ZONE

dwell INTERVAL

cnt mv INT4 5 5
ey FLOATA[ Meanln_g of Array-Indizes
max.mv  FLOATA4[] in ChnSetld

list bytea

25.10.12

© Hesotech GmbH / R. Sonnenschein
9 Wir

26



Aggregation: GroupRangeSec

SELECT entry,

FROM historv.hisphytol

order by 4

dt_package, EXTRACT(EPOCH FROM dt_package), floor (EXTRACT (EPOCH FROM dt_package) /600)

entry

bigint
1 235338
2 235339
3 235340
4 235341
5 235342
[ 235343
7 235344
B 235345
9 235348
10 |235347
11 235348
12 |235349
13 |235350
14 |235351
15 |235352
16 |235353
17 |235354

25.10.12
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dt_package

timestamp with time zone

2011-02-01
2011-02-01
2011-02-01
2011-02-01
2011-02-01

0o

0o

aa:
aas
00:
aas
aa:
aas
00:
aas
aa:
aas
00:
aas
aa:
aas
00:

aa
102
04
&

o
[}

10

-
£

14

[FURN LI % B L I o B R L R e
| I B e« B = I R % I R Y = 1]

: 00401
100401
: 00401
100401
: 00401
100401
: 00401
100401
: 00401
100401
: 00401
100401
: 00401
100401
: 00401
100401
: 00401

date_part

double precision

1256514800
1296514520
1256515040
1296515160
1256515280
1296515400
1256515520
1296515640
1256515760
129651588

1256516000
1296516120
1256516240
12596516360
12596516480
12596516600
125651672

floor
double precision

2160858
2160858
2160858
2160858
2160858
2160859
2160859
2160859
2160859
2160859
21608480
21a08a0
21608480
2160840
21608480
21a0881
21608481

© Hesotech GmbH / R. Sonnenschein

GroupRangeSec
=10 min

28



Definition of Retrieval-Strategy
XML in Comment of Table

- € history

----- @‘ Domains (1)

s FT5 Configurations (0)
----- [ﬁ] FTS Dictionaries (0}
K= FTS Parsers (0)

-~y FTS Templates (0]
EEI---'% Functions {14)

EZI---% Sequences (22)
=5 Tables (24)

- event_history
- event_online
- hischnset_phytos
8 e hisphyto 1

- hisphyto10
- hisphyto11
- hisphyto12

25.10.12

<Parameters>
<I--TimeSpan in C#-Notation -->
<!I-- Timespan, to split SQL-Queries -->
<Parameter Name="QuerySplitTime" TimeSpan="10.00:00:00" />
<!-- Timespan between 2 entries in Detail-Data -->
<Parameter Name="DetailReadInterval” TimeSpan="00:00:00.010" />
<!I-- Below this Timespan, Access to Detail-Data -->
<Parameter Name="ThresholdOfDetailMode" TimeSpan="00:10:00" />
<!I-- Above this Timespan, Acces to additional Aggregated Table -->
<Parameter Name="ThresholdOfAggregatedTable"
TimeSpan="2.00:00:00" Table="#this#_1300"/>
<!-- Additional Threshold for aggregated tables of higher level -->
</Parameters>

© Hesotech GmbH / R. Sonnenschein

9 1

4

29




Trigger Driven Alarm System

25.10.12

t

t start

tack‘

TRIGGER: BEFORE UPDATE

» Depending on

* (OLD.--- , NEW.---) = (null, not null)
- insert into event_history ..
- update event history ...

event_online

event_id INT4

event_name varchar(80)

priority INT4

his_entry bigint

description  TEXT

start_time TIMESTAMP WITH TIME ZONE
end_time TIMESTAMP WITH TIME ZONE
ack time TIMESTAMP WITH TIME ZONE

<pk>

event_history
entry bigserial <pk>

event_name varchar(80)

description  TEXT

start_time TIMESTAMP WITH TIME ZONE
end_time TIMESTAMP WITH TIME ZONE
ack time TIMESTAMP WITH TIME ZONE

© Hesotech GmbH / R. Sonnenschein
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2. Corrosion Protection
Audi, Ingolstadt (Germany)

25.10.12 © Hesotech GmbH / R. Sonnenschein 31
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../../../Program%20Files/PostgreSQL/9.1/bin/pgAdmin3.exe

Reproduceable Simulation
of Enviromental Stress

,and sy SUN (Vis + UV)

/~C . ‘ n \~
~ €11 &
as . INKA-TEST

A

o

B~ s L S
" L

oot IS L  Road Holes

25.10.12 © Hesotech GmbH / R. Sonnenschein

=

32


../../../Program%20Files/PostgreSQL/9.1/bin/pgAdmin3.exe

Corrosion Center:
12 Years within 19 Weeks

e

5

.....
=k
el

25.10.12 © Hesotech GmbH / R. Sonnenschein 33
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Changeover of Cars

Heat and
Humidity

Heat and
Hum_idity

roét nd
Hydropulse

25.10.12 © Hesotech GmbH / R. Sonnenschein
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12 Years within 19 Weeks

* Equal and reproducible treatment of all cars

- 12 cars simultaneous under test
- 8 different environmental facilities
- 10 different treatment types

- 3 changeovers per car and day

- 250 changeovers per car

- 2 different chamber profiles:
» workday, weekend

* Everything well scheduled and documented

25.10.12 © Hesotech GmbH / R. Sonnenschein
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The Champion Enters the Arena

FULL THROTTLE DATABASE

Performance & Scalability

25.10.12 © Hesotech GmbH / R. Sonnenschein
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Schedule for
Changeover of Cars

Working Day

Enviromental Chamber

Weekend

\Dr:m:m\ 007 Feuchtwarme

011 Salzspriih 015 Salzspriih 019 Salzsp... 023 Feuchtwadrme 032 Sonne 013 Kalte Teststrecke
L 111 JIL L L JIL JIL JIL JIL ]
2012-01-06 \ﬁrbﬂtsEgPrug ArbeitstagProg ArbeitstagProg ArbeitstagProc|  ArbeitstagProg ArbeitstagProg .ﬁ.rbeitsmglé’«(ug ArbeitstagProg
-1 G:07:15 [H: 07:15|[A: 07:15 [B: 07:15 K:07:15 L:07:15 C:07:15 |D: 07:15
e 3 E: 0720 | F: 07:20
- 3 E: 09:15 | F: 09:15 I: 09:15 | J: 0915 I: 07:25 | 1: 0725
E ] G:09:15 | H: 09:15
© =5 C: 1215 |D: 12:15 : 12015 (B: 12:15
Q == G 13:30 | H: 13:30
Y= | =7 _ A: 14:30(B: 14:30
o L ]
.  2012-01-07 WochenendProg WochenendProg WochenendProg  [WochenendPre| WochenendProg WochenendProg WochenendProg Wu&enendPrug
(]
>  012-01-08 WochenendProg WochenendProg WochenendProg  [WochenendPre) WochenendProg WochenendProg WochenendProg WochenendProg
o
Q 20120109 ArbeitstagProg ArbeitstagProg ArbeitstagProg  |ArbeitstagProc|  ArbeitstagProg ArbeitstagProg ArbeitstagProg ArbeitstagProg
O -1 E: 07:15 | F: 07:15 || SIS I: 07:15 | J: 07:15 A: 07:15 | B: 07:15
c =3 C:07:20 | D: 07:20
2 = 3 C: 09:15 |D: 09:15 G: 09:15 |H: 09:15 G: 025 |H: 0725
0 ] E: 09:15 | F: 09:15
A 1235 B 125 1215 LS
-6 E: 13:30 | F: 13:30 I: 1330 | 22 1330
=7 I: 15:15 | 1: 15:15 _
2012-01-10 ArbeitstagProg ArbeitstagProg ArbeitstagProg  |ArbeitstagProg|  ArbeitstagProg ArbeitstagProg ArbeitstagProg ArbeitstagProg
=1 C: 0715 |D: 07:15)|| I= 0¥:15 | J: 07:15 G: 0715 | H:07:15
w2 A 020 | B: 0720
- - - -- - [ RN [S— - | [P [N ———
25.10.12 © Hesotech GmbH / R. Sonnenschein
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Scheduled Treatments: Chart

| £| HutPlanung C=nne <

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 H Fo.0
20,0 1 ELE H & L H 4 Erald L 50,0
DU 10,0 B e t = . =3 - ' x o 50,0
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

1%

25.10.12 © Hesotech GmbH / R. Sonnenschein
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Scheduled Treatments: Crosstab

§ <. HutPlanung

Datei Extras Hilfe

| Grundeinstellungen | HutPlanung | C‘.hart| Statistik | Ms.g|

(96,0 Stunden = 29,00 Tage

Von |2012-01-02 Bis |2012-01-31 [ ] ﬁ|
=

A | B c D | 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
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
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
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
44 44 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
54| 54| 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
21 21 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]

3,0

25.10.12 © Hesotech GmbH / R. Sonnenschein


http://youtu.be/mwUp6RDNo-I

Stitching
Measured Curves of Stress

- Konstant
Substitute Values

25.10.12 © Hesotech GmbH / R. Sonnenschein
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Car under Test: Treatments

File

Auswertung | Einstellungen I Meldungen

. |
7| Mur aktuelle FZ5 Fz-Typ EEETEETE W
- 2010-08-24 15:15 | Auftrag |[/EG-72mr, 254

Hut D Serientyr. | 982C5120029 2011-01-3107:15 | Kunde nuLL

Behandiuungen | Statistik | Histogramme | Diagramme

98205120029, 1 2010-08-31 15:30 | —> |98ZC5120029.271 2011-02-24 15:15

Kammmer FZwW Position Startzeit Endezeit

25.10.12

011 Salzsprih

8205120029, 259

Rechts

2011-01-2507:15

2011-01-25 12:15

Teststrecke

Q8LC5120029, 260

- Jl‘_

2011-01-25 12:15

2011-01-25 13:30

032 Sonne

98205120029, 201

Rechts

2011-01-25 13:30

2011-01-26 0725

Teststrecke

Q8LC5120029,262

- Jl‘_

2011-01-26 0725

2011-01-26 09:15

015 Salzsprih

8205120029, 263

Rechts

2011-01-26 09:15

2011-01-27 0715

032 Sonne

93LC5120029, 264

Rechts

2011-01-27 0715

2011-01-27 13:30

Teststrecke

S5LC5120029, 265

- ‘r_

2011-01-27 13:30

2011-01-27 15:15

023 Feuchtwarme

93LC5120029. 266

Rechts

2011-01-27 15:15

2011-01-28 0715

015 Salzspriih

QELC5120029, 267

Rechts

2011-01-28 07:15

2011-01-28 09:15

Teststrecke

93LC5120029, 263

2011-01-28 09:15

2011-01-28 11:15

Werkstatt

S5LC5120029, 269

2011-01-28 11:15

2011-01-28 14:30

013 Kalte

H3LC5120029. 270

2011-01-28 14:30

2011-01-3107:15

Werkstatt

S5LC5120029,.271

2011-01-3107:15

2011-02-24 15:15

9

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

© Hesotech GmbH / R. Sonnenschein




Car under Test: Chart

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

25.10.12 | © Hesotech GmbH / R. Sonnenschein
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Car under Test: Statistics

25.10.12

File

Auswertung | Einstellungen | Meldungen|

7| Mur aktuelle FZG Fz-Typ = W IS o e
[" - Von | 2010-08-24 15:15 I Auftrag |JEG-T2MNr. 254

= 1 - : - p=
Hit D w|  seriennr. 982C5120029 Bis 2011-01-3107:15 | Kunde nupL

Behandiuungen | Statistik | Histogramme | Diagramme |

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

1
ngzg. Temp. Ist =)

B . = (982CS120029)

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

Verweilzeit /h

e 1B

Fzg. Temp. Ist (Sum= 1978,3 h)

© Hesotech GmbH / R. Sonnenschein '. 49



3. Plant Genetics GMI

Gregor-Mendel-Institute, Vienna

Genotype | Phenotype

25.10.12 © Hesotech GmbH / R. Sonnenschein 51
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Phyto-Chambers
at the GMI

25.10.12 © Hesotech GmbH / R. Sonnenschein
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Mass Phenotyping
Image Scan

25.10.12 © Hesotech GmbH / R. Sonnenschein
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Mosailk + Tile

» Total shelf is recorded
» Mosaic = Matrix of Tiles

» Region Of Interest (ROI) = Rectangle
on mosaic

« Region of plant
» Stitched on demand

29/10/12 R. Sonnenschein

55



The Champion Enters the Arena

FULL THROTTLE DATABASE

Performance & Scalability

25.10.12 © Hesotech GmbH / R. Sonnenschein
9 b
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Storing Mosaic + Tiles

DB-Function: getMosaicOfRoi( mosaicld, roi)

Mosaic_Sources

Mosaic
Mosaic_ld bigserial <pk>
Mosaic_Source_Id INT4 <fk>
DateTime TIMESTAMP WITH TIME ZONE Upd(C); Del(R)
Overview bytea
Thumbnail bytea

Upd(C*DeI(C)

Tiles
Mosaic_Id INT8 <pkfk>
Grid_X INT4 <pk>
Grid Y INT4 <pk>
Params Xml
Tile bytea
Container TEXT
Frame INT8

Mosaic: Rechteckige Kachelung von ‘l
Einzelbildern

Tile: Einzelbild in der Kachelung des
Mosaiks

Container: Pfad auf ein Verzeichnisdes
Biindelsvon Videos der einzelnen Kacheln

{7

Mosaic_Source_ld serial <pk>
Mosaic_Source_Name varchar(80)
Width INT 4

Height INT 4

ColCount INT4

RowCount INT4

Parameter XML

Last Mosaic_Id INT8

Mosaic_Source:
- Camera1, Camera_Nord
-Panorama Camera 1
- Handy RS, Handy TM
-Boden 3 in Kammer 8

25.10.12

Long term storage of tile in Video
» Mosaic-Video = Bundle of Tile-Videos

© Hesotech GmbH / R. Sonnenschein
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Lots of Images!
Bundle of Videos

Tiles
Mosaic_Id INT8 <pk.fk>
Grid_X INT4 <pk> -
Grid_Y INT4 <pk> >
Params TEXT
Tile bytea
Container TEXT
Frame INTS8 -

getMosaicOfRoi

25.10.12 © Hesotech GmbH / R. Sonnenschein 58



External Evaluation
(Principles)

D

B

. A

SQL

Experiment

25.10.12

N,

Liste of
Evaluations
 Name, Type
 Parameter
» Results

y

List of Pictures
With Outstanding
Evaluation

v

Evaluation

esotech GmbH / R. Sonnenschein
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Graphical User Interface

=10l

Evaluations
Plant

[ A.07
s r

[ .06

[ A2
L r

{2766.85,13878.50,

{3432.57,20596.00,

{3473.01,24481.50,

{5172.23,34392.50, 1...

.|12349.03,14955.50

{3345.78,24420.00, 1...

{3625.40,23217.50,1...

{6531.45,40506.00,2...

{4150.20,24650.50, 1...

{5584, 24,26645.00, 1...

{7843.59,50589.50,2...

{4682.02,31114.50,1...

{5892,30,30357.00, 1...

{7755.92,56780.00,2...

{6536.04,41463.00, 1...

{5531.96,30719.50,1...

18796.22,59148.50,2...

{5540.23,42789.00, 1...

{5253.68,31666.00,1...

7961.27,64434.00,2...

5617.21,36261.00,1...

{6020.36,37990.00, 1...

8716.97,83505.00,3...

6376.51,44731.50,1...

{6455.50,45079.00,1...

8287.04,89520.50,3...

8215.68,56498.50,2...

5877.64,43747.00,2...

9896.85,91955.50,3...

6014.86,39834.50,1...

6896.55,60020.50,2...

{10622.98,116015.0...

7452.73,65024.50,2...

B ]
Title
Area-Evaluation: (A.06)
2010-09-28 08:31:04-> 2010-10-12 08:31:28
100 10 .
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9u 17:22:06 20
=] ; 50.000
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—
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E 40 ;
30 =
x =
-0 {(11,02(L2)
11,02 (L1)
DT |z R
gi= S o
2010-10-05 00:00:00 2010-10-12 00:00:00
RelativeFilling {L2) — HullPerimeter (L1} — Distance Certers Hull- Green (Li) — Hull&rea (Ri) S Markedﬂ;'ea (Rﬂ.
x|
% |
Area-Evaluation: (A.02)
2010-09-28 08:31:04 -> 2010-10-12 08:31:28 TIMESTAMP
100 = -
- 2010-10-07 PO10-10-05 20651
20 03:56:52
20 i
-
N 70 % b010-10-07 20:31
~ &0 & b010-10-08 08:31
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2 40 40000 = [P010-10-08 20031
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Q30 £t soooo =  (f010-10-09 08:31
x 14,21(L2) AL = h010-10-09 12:39
=121 ,.f 1421047 ( P010-10-09 20:31
M . e e
- —_— PO10-10-10 12:39

8057.86,71198.00,2...

{11329.35,123728.5...

110704.95,80620.50,...

RelativeFiling {L2) — HullPerimeter (L1} — Distance Centers Hull-Green (L1) — Hull&rea (R1) — WarkedArea (R1)

2010-10-05 00:00:00

P010-10-10 20:31

2010-10-12 00:00:00

6160.45,74080.00,3...

{11133.37,124022.0...

{8422.40,58092.50
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Video of Plant Growth: Overview
4
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PostgreSQL Experiences

* PostgreSQL is much more the the backend of a
persistence framework

- Be careful using Hibernate
* PostgreSQL makes live easier
- Referential integrity,
- Triggers
- Procedures

- C-Functions
- Complex Datatypes

25.10.12 © Hesotech GmbH / R. Sonnenschein



PostgreSQL Experiences

» Excellent Stability

* Very good functionality

- Procedural languages
« PgSal, Java, Perl, V8, ...
* Debug ability
- Expandable with own C-Functions

- Complex datatypes (Xml, JSON, HStore, ...)

* Very good documentation
* pg_backup, pg_restore very slow

25.10.12 © Hesotech GmbH / R. Sonnenschein
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e Wind Turbines

http://www.fag.de/content.fag.de/en/branches/industry/wind_energy/wind_energy_service/largesizebearingteststand/ast
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» Corrosion Prevention

http://www.umweltsimulationen.com/anwendungsberichte/korrossionskammern.htmi
http://www.hesotech.de/anwendungsberichte/phaenotypisierung.htmi
http://www.focus.de/fotos/der-inka-test-verlangt-dem-auto-alles-ab-unter-den-extrembedingungen_mid_493179.htmi
http://www.autobild.de/artikel/korrosionsschutz-49074.html
http://www.motor-talk.de/videos/audi-perfektion-audi-qualitaet-ist-einzigartig-v6842.html

http://youtu.be/mwUp6RDNo-I

 Plant Genetics
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http://www.gmi.oeaw.ac.at

http://www.gmi.oeaw.ac.at/documents/media-files/growth-chamber-video
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Feedback

http://2012.pgconf.eu/feedback/
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