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• Physicist: Optics, solid state physics
• Process engineering
• Bridging gap: Real world  Modern software



Some of 
our Customers



Location

Frankfurt

Hesotech GmbH
Wilhelm-von-Nassau-Park 11
65582 Diez
Germany

Developing Solutions   
- Documentation of technical processes
- manufactoring, testing, bio-science, 
- landslide monitoring
- Computer-Vision



The job!



The job ! But whre is Slony ?



The job!  Slony helps!

Document annealing process 
of each sublot of a order



SQL capabilities used to fullify the job

Document annealing process 
of each sublot of a order

!

SQL

json / jsonb

array

tstzrange

xml / xpath

trigger

plpgsql

plv8



More skills needed

Document annealing process 
of each sublot of a order

Skills

Web: html5, css, js, svg

Mechanics

Electrics

Processes

Business Admin.

Programming

PLC

SQL

json / jsonb

array

tstzrange

xml / xpath

trigger

plpgsql

plv8



Mix it up to get a good result !

Document annealing process 
of each sublot of a order

SQL

json / jsonb

array

tstzrange

xml / xpath

trigger

plpgsql

plv8

Skills

Web: html5, css, js, svg

Mechanics

Electrics

Processes

Business Admin.

Programming

PLC



Links

http://localhost/web/iMaster/build/index.aspx

http://localhost:3000/DbEditor/source/index.htmlDbEditor

DbGate D:\CentralDb\DbGate\Start-DbGate-forever.cmd

iMaster

PgStorage D:\Hesotech\IMaster\PgStorage.exe

Simulator D:\Metaldyne\Durchstoss-Simul\Durchstoss-
Simul\bin\Debug\Durchstoss-Simul.exe

Start-DbEditor.cmd


Like baking a cake …

time

Temp.

180°C

time

Temp.

180°C



10 000 per day ?



Industry: Batch  Continous process

Zone 1
60 °C

Zone 2
180 °C

Zone 3
100 °C

V

Zone 4
60 °C

time
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space
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Run

Pusher

Index of place in furnance 

Cage

TrackTransfer region

High Temperature: Conveyor → Pusher



Material flow

Scale

Buffer

Transfer

Furnance Cooling

Buffer

OUT

Transfer TransferZone 1 Zone 2 Zone 3 Zone 4



Fill into cages + measureing mass 



Cages on buffer track

Pusher



Some numbers

● 365d / 24h
● 71 Places
● 11 Tracks
● 8 Zones

● Up to approx. 10 orders / lots per day
● Up to several 100 cages/ sublots per order
● Approx.           400 kg per cage
● Approx. 15 min per push

● 250 Process-Points
– Read once per sec

● 170 Alarm / Events



The job: part 1

● Document the temperatures of each zone
– Setpoint and process value

– Furnance: 4 zones

– Cooling: 2 zones

● Document for each cage of each order
– Mass

– For each place timestamp of 
● Occupation
● Leaving



The job: part 2

● Document alarms 
– If measured values are outside limits

● Temperatures
● Oxygen content inside the furnance

– Residence time outside limits



The job: part 3

● Merge for each cage of each order
– Temperature curve

● Calculate for each cage of each order
– Duration in each zone

● Generate Report for each order
– Statistics
– Alarming

● Transfer data to ERP system



The job: part 4

● Operation via browser
– At machine site

– In office

– On standby duty



Business + Process Enviroment

MachineMaterial

Enterprise
Ressource

Planing
(SAP, Microsoft,Oracle, ...)

Process
● Control
● Measurements
● Status
● Alarms

Admin
● Reports
● Protocol
● Charts
● Visualisation

Order
● Customer
● Quantity
● Quality
● Supplier
● Specs
● Prices
● Calcs
● Offer
● Invoice
● …

O
rd

er

Order
Lot  → Sublots

Programmable
Logic
Controler

Order
Lot  → Sublots

ERP Planing Status Temperatures Evaluation



How we started: Simulation



Demo: Simulation Program

Simulation of 
furnance and PLC

Visualisation 
in the browser

write

read

HTML5 / AJAX

C#

PLC



1 2 3

1 2 3 ‘0078515-0015’ 16 631
‘0078515-0015’ 15 628
‘0078515-0015’ 14 633

1
2
3

‘0078515-0015’ 17 633
‘0078515-0015’ 16 631
‘0078515-0015’ 15 628

1
2
3

Place Index in Array

Position ↔ Array-Index



database

mirrors and enforces 

process logic 



Only Updates of one row!

machine_id:  In case of many machines and to publish machine properties machine properties
Datetime:   TimeStamp of last update
lot_id:   Array of over all 71 places: e.g. ‘0078515-0015’
sublot_id:  Array of over all 71 places: e.g. 17
sublot_attributes: Array of over all 71 places: e.g.  {"kg": 633}

1 2 3
‘0078515-0015’ 17 633
‘0078515-0015’ 16 631
‘0078515-0015’ 15 628

1
2
3

Push Update

Triggers all 
internal 
calculations



Machine-Config: Tracks

{          
    tracks: 
  [
        {name: "Scale",       numPlaces: 1  , type: "Queue",   next: ["Buffer1"]  },
        {name: "Buffer1",     numPlaces: 6  , type: "Buffer",    next: ["Transfer1"]  },
        {name: "Transfer1", numPlaces: 3  , type: "Transfer", next: ["Furnance1", "Furnance2"] },
        {name: "Furnance1",      ... },
        {name: "Furnance2",      ... },
        {name: "Transfer2", ... },
        {name: "Cooling",   ... },
        {name: "Transfer3", ... },
        {name: "Buffer2",    ... },
        {name: "Out",   ... },
        {name: "Done",     ... } 
    ]
… 

jsonb



Machine-Config: Zones + misc

...
  "zones": [
        { "name":"Aufgabe", "positions": {"Waage": [1]}, "channels":[] },
        { "name":"HZ1", "positions": {"Bahn1": [1,2,3], "Bahn2": [1,2,3] }           

       ,"channels":  ["Temp_HZ1_1", "Temp_HZ1_2", ... ] },
        { "name":"HZ2", ... },
        { "name":"HZ3", ... },
        { "name":"HZ4", ... },
        { "name":"KZ1", ... },
        { "name":"KZ2", ... },
        { "name":"Entnahme", ... }
  ],                
  "params": {
    "entrancePosition": 1,
    "exitPosition":56,
    "tableName":"ludwig524"
  }
}

Calculated mapping
zone = position_zone_map[ place]



Before Update Trigger

event_occupancy_update_bu
● Identifies new lot → create new entry in lot-table
● Update last cage into machine
● Identifies, when a lot exits
● Creates new entry in sublot-table for entrance position

array[71] 
(positions)

array[8] 
(zones)

● INSERT new lot
● UPDATE: 

● Machine: In: first/last; Out: first/last
● Status: running, finished
● Statistics after finished

Statistics ov. sublots:
Array[8] (zones)

● INSERT new sublot
● UPDATE: 

● In / out of zones
● Status: running, finished
● Measurement 



HZ 1 HZ 2 HZ 3 HZ 4 KZ 1 KZ 2

Auftrag 75641
2016-03-02 14:04 -> 2016-03-02 21:03

200

800

500

°C

Summary of order



            - Demo: Occupancy



           -Demo: Measurements



Admin of channels in iMaster
CREATE TABLE history.pgchannelsets
(
  chnsetid serial NOT NULL,
  mapobjectid character varying(36) NOT NULL,
  tablename character varying(80),
  validfrom timestamp with time zone DEFAULT now(),
  validto timestamp with time zone,
  xmlconfig xml,
  CONSTRAINT pgchannelsets_pkey PRIMARY KEY (chnsetid)
)

Why industrial manufactoring 
data need special 

considerations

See 2016.pgday.ru



           -Demo: alarms / events



           -Demo: alarms / events



           -Demo: Orders→machine

file:///C:/Program%20Files%20(x86)/Notepad++/notepad++.exe


           -Demo: Running orders



DbExplorer     : Planing Orders



DbExplorer     : Evaluating orders



DbExplorer     : Evaluating cages



DbExplorer     : Reporting Orders





Спасибо
За внимание

Spasibo sa wni ma ni je

Thank‘s for your 
attention
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