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Plea

Using

PostgreSQL

In Technical Software

For Industrial Automation
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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

● Standard-IT ↔ Technical Software
– IT meets Physics
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Why? → Corrosion Prevention!
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AUDI → INKA Test Specification
Ingolstadt Corrosion and Ageing Test

Sun (Vis + UV) Frost

  Road Holes

Stone Chips

Salt

Hunidity
 / Rain

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

km

http://youtu.be/mwUp6RDNo-I
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AUDI Test Center
from Google Earth

Corrosion
Facilities
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Inside the Corrosion Center
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Sun (Vis + UV)
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Heat and Humidity
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Salt, Rain and Wind
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Frost and Hydro-Pulse
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Constraint: Limited Test Facilities 
for Environmental Simulation

Frost and
Hydropulse

Garage

Sun

Heat and 
Humidity

Heat and 
Humidity

Salt / Rain 
Airstream

Salt / Rain 
Airstream

2 cars / 
facility

Heat and 
Humidity

Outdoor
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Cars under Test

Schedule Operate Check

Going in, when there
is a free place

19 weeks later
“Normally” going out
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Constraint: Working times

Mo – Fr
7:00 – 16:00

No Weekend

Keep It Simple!
Heuristic approach

● 24 h cyclic processes
In test chambers
➔Working day
➔Weekend

● Fixed times
➔Car exchange
➔Outdoor test track
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Definition of Job /
Boundary Conditions
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Software for ...

How to do it

? Do it

!

Well done 

? !

Schedule Operate Check
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Scheduling

Setting up 
schedules 
for all hats
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Goal of Development
Calender for daily Operation

H
um

id
ity

+
H

ea
t

S
al

t

F
ro

st
 +

 H
yd

ro
pu

ls

S
un

G
ar

ag
e

Te
st

tr
ac

k

H
um

id
ity

+
H

ea
t

S
al

t

S
al

t

Mon

Tue

Wed

Thu

Fri

Weekend

Intentionally blurred
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Car_ChangeOver

BetrNr
ProgNam e
Posi tion
Ord inal
T im eOfDay

int4
text
int4
int4
tim e

<pk,fk>
<pk,fk>
<pk>
<pk>HatList

HatNam e
Color
Ordinal

text
int4
int4

<pk>

Hat_Calendar

Day
BetrNr
Posi tion
Ordina l
T im eOfDay
HatNam e

date
int4
int4
int4
tim e
text

<pk,fk1>
<pk,fk1>
<pk>
<pk>

<fk2>

Program List

BetrNr
ProgNam e
Color
ProgCode

int4
text
int4
xm l

<pk,fk>
<pk>

Program _Calendar

Day
BetrNr
ProgNam e

date
int4
text

<pk>
<pk,fk>
<fk>

Program _Sim ul_Profi l

BetrNr
ProgNam e
Ordinal
T im eOfDay
T em perature
Hunidi ty
Sal t_On
Sun_On
HydroPuls_On

int4
text
int4
tim e
float8
float8
float8
float8
float8

<pk,fk>
<pk,fk>
<pk>

DayT ypeList

DayT ype
DayT ypNam e
Color

int4
text
int4

<pk>

Program OfDayT ype

BetrNr
DayT ype
ProgNam e

int4
int4
text

<pk,fk1>
<pk,fk2>
<fk1>

InkaStessT ypeList

StressId
Nam e
WherePart
Percentage

int4
text
text
float8

<pk>

Faci l i tyList

BetrNr
Nam e

int4
text

<pk>

Schedule

Constrains

Parameter

DB-Structure for Hat-Scheduling

1

12

2

3

3

24 h

Initial Placement

C D
-2

A B
- 2

M N
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Edit Profiles for Simulation

Day Types
Hat ListHat List
Stess Phases
Facilities

Salt

Weekend

Working Day

Simulation
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Edit Changeovers for Simulation

Changeover-Left

Pos. Time.

Configurable 
DB-Editor 
(Java SE)

xml

file:///C:/Users/rs/Google%20Drive/PgNyc2014/generic-db-editor.html


2014-04-04 © Hesotech GmbH / R. Sonnenschein 22

Schedule
Stitching Profiles of Stress per Car

t

Constant
Substitution Values

Simulation

Scheduled
Profiles S

ch
ed

ul
ed

C
ha

ng
eo

ve
rs



2014-04-04 © Hesotech GmbH / R. Sonnenschein 23

Simulation: Stiched Chart
of Scheduled Treatments

Simulation
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Simulation: Statistical Analysis
Crosstab of Scheduled Treatments

Simulation
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How to do it ?
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Measurements
Flow of Data

Salt / Rain 
Airstream

Buf
fer

Sun

Buf
fer

...

Facility PLC SCADA

Driver

Intranet Office
Java SE

Central
PC
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SCADA System for each Chamber
Supervisory Control and Data Aquisition

Each facility / chamber
is equipped with a 
SCADA System 
for control and monitoring 
the plant

SCADA
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Programmer
Driving Profiles in Real World

Programmer

“Macro-Generator 
and 
Macro-Executer 
to control a facility”

Program List

BetrNr
ProgNam e
Color
ProgCode

int4
text
int4
xm l

<pk,fk>
<pk>



2014-04-04 © Hesotech GmbH / R. Sonnenschein 29

Do it !
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Well Done ? !
Stitch Measurements per Car

t

Constant
Substitute Values

3rd: Real
Measurements 1st
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Administration of cars
Hat Assignments

TypeSerial Order From To

Hat_Assignm ent

Id
CarSeria l
HatNam e
From
T o

bigseria l
text
text
tim estam p wi th  tim e zone
tim estam p wi th  tim e zone

<pk>

fkfk
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Administration of cars
Changeovers → Treatments

T reatm ents

BetrNr
Nam e
StartT im e
EndT im e
Status
M em o

int4
text
tim estam p wi th tim e zone
tim estam p wi th tim e zone
int4
text

<pk>
<pk>

From To StatusChamber Treatment
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Measurements

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 !
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Storing Measurements
(Simplest Way)

Channel 1 Channel 2 Channel n

Channel  1

DateT im e
Value

tim estam p
float4

<pk>
Channel  2

DateT im e
Value

tim estam p
float4

<pk>

Channel  n

DateT im e
Value

tim estam p
float4

<pk>

Slow Retrieval
3 SQL-Selects

Costly Storage
<~ 1000 Entries/s
Indices
Lots of Tables

???
Summertime
Timezones

Only float4:
● Resolution > 16 bit
● Int2 no Problem
● 16 Single Bits
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ChannelSet_2

DateT im e
Value_2_1
Value_2_2
___
Value_2_m

tim estam p wi th tim e zone
float4
float4
float4
float4

<pk>

ChannelSet_1

DateT im e
Value_1_1
Value_1_2
___
Value_1_n

tim estam p wi th tim e zone
float4
float4
float4
float4

<pk>

Storing Measurements
(Channel-Sets)

Chn 1.1 Chn 1.2 Chn 1.n Chn 2.1 Chn 2.2 Chn 2.m

UTC !

Faster Retrieval
1 SQL-Selects
per ChannelSet

Dynamic
Table-Structure

Sychronized
Measurements
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Storage: Packaging

DateTime Float 1 Float 2 Float 3 Float n

. . . . .

. . . . .
...
...

. . . . .

. . . . .
...
...

. . . . .

. . . . .
...
...

. . . . .

. . . . .
...
...

. . . . .

. . . . .
...
...

. . . . .

. . . . .
...
...

. . . . .

. . . . .
...
...

. . . . .

. . . . .
...
...

● DateTime of Package 
●

● 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

b
a

d
c

e
f
g
h

hischnset

entry
status
chnsetid
dt_package
dwel l
cnt_m v
m in_m v
m ax_m v
avg_m v
cur_m v
dt_l ist
m v_array

bigseria l
INT 4
INT 4
T IM EST AM P WIT H T IM E ZONE
INT ERVAL
INT 4
FLOAT 4[]
FLOAT 4[]
FLOAT 4[]
FLOAT 4[]
bytea
bytea

<pk>

M

L M

L

b

d

c

e

f

g

h

t

dwell=t n−t(n−1 )t n

t(n−1)

t n b

M
L
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Storing Measurements
Cascaded Storage

Chn 1.1 Chn 1.2 Chn 1.n

hischnset

entry
status
chnsetid
dt_package
dwel l
cnt_m v
m in_m v
m ax_m v
avg_m v
dt_l ist
m v_array

bigseria l
INT 4
INT 4
T IM EST AM P WIT H T IM E ZONE
INT ERVAL
INT 4
FLOAT 4[]
FLOAT 4[]
FLOAT 4[]
bytea
bytea

<pk>

Primary Key: Autoincrement

Valid / NotValid

Reference to Corresponding 
xml-ChannelSet-Configuration

DateTime of 
Storage of this Package

Statistics of Package

Measurements in Package}

}
Enables fast 

Statistical Analysis
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Stitching the Measurements

● All Chambers have the same channelset
● If 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
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Stitched Chart of a Car
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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

Statistics of one 
measurement

Ranges 
defined
in a table

Duration/hName of Stess Condition
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Car under Test: Statistics
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Well Done ? !
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Story: Kick-Off Meeting
Standard-IT ↔ Technical Software

● Client-Server 
Architecture

● Database
● Operation 

via network
● Java SE
● No installation

on office PC

IT- Department Developer Operator / User

● Detailed regulations
● Internet / Website
● High Traffic
● Thousands of users
● Dedicated Server HW
● Administration
● Security

● Limited budget
● 5-10 users
● Network-Application
● Effective
● User-optimized
● Non-bureaucratic
● Operated by user
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Sharing 
Technologies and Experiences

Large Benefit


