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Topic Presenter
2h Redundant Control Computer Kreil
30min Redundant Networks Kreil
1h 30min Multi Runtime Systems (MRS) Schweiberer
--- Lunch ---
afterwards  CPU Redundancy Schweiberer
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Control computer redundancy PERFECTION N AUTOMATON Eﬁ

© General

© Configuration

CaeManager
AprolConfig

© Server-Redundancy <> Client-Redundancy

© Synchronisation
Chronoplex
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© Motivation:
High availability of control computer functionalities

Operating and controlling the plant
Trends

Alarms

Reports
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General: redundant runtime system g
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Configuration: CaeManager

What do we need??

© 2 Control Computer (Master and Slave)

© 1 AprolSystem (redundant)
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© Control Computer: Master
« Select redundancy master

i Control Computer. | Master | Instance: |Master

| Status | Configuration
— 4  Master
i~ Resources
i~/ @ APROL systen
| & PpAprolConfig
‘o’ Gl Documentation

Hostname |bupalll Domain |b

Central server jobs

(% Documentation semver %® Logaging

| redundant server

® Master Configurated slave:  Slave (Slave)

Slave Assigned master:

« Configuration of network devices

¥ Control Computer. | Master | Instance: |Master

Ly help

|Status | Configuration Network resources

- Master

Basic data
|: ssResources e
v & APROL systen 1 |bondo 10.43.235.202 bupat12ch = =
I" PAprolCanfig 2 |eth2 192.168.1.101 bupai12pb1 . .
"« g Documentation 3 |etha 192.168.2.101 bupal12ph2 8 8

4 |eth 1111 .

|
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© Control Computer: Slave
« Select redundancy slave and according master

i Control Computer. | Slave | Instance: | Slave Lg he
Hostname |bupall2 Domain | br-automation.co, at
v WlResources _
|%] Documentation server Lot
& ™ APROL systen -
- wAprolConfi
¥ WpAproiConng Redundancy settings

b o Honcumentamn

%] redundant server

L Master Configurated slave:
® Slave Assigned master. | Master (Master) ".

« Configuration of network devices

¥ Control Computer | Slave | Instance:  Slave Ly he

| Status | Configuration Network resources

-~ Slave
o || |Basic data P default default default
!""lv lResources L ﬁmhﬁ "OPETatg 00 |FTOCESS US| REedUNaancy s
v = APROL systen 1 |bond0 10.43 235203 bupali3ch ® =
i~ YpAproiConfig 4 |eth2 192.168.1.102 bupa113pb1 -
" gl Documentation 4 |etna 1921682102 bupat13pb2 § :
4 |eth3 1.1.1.2 bupa113rb L]
™




Configuration: AprolConfig g -

© AprolConfig direct on the both systems:
* Chronoplex
- Protocol server (redundant)
- Configure opposite system

_—
 — Basic Configuration
S
CC-Accounts Choice Description

|' Protocol server (redundangl e Coynputer is configurec

FProtecol client Cofect data on a cent

Stand-alone system Daga will be stored loc
" IP addressfhost name | bupal12| Spgcifies the protocol

ChronoLog container

Type | Container name Limit Description
1 & syslog 1000 APROL syste
2 @ audittrail 1000 Operator activ
". fm 3 I‘ parameter 200 Process parar

© What is Chronoplex?? Documentation: D2-2.3.4



Server redundancy g -

© Slave takes complete process control if master is off

* Power fail ﬂ-—

Operator Station
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Client redundancy g

© Slave takes individual control of processes if necessary
- Service crashes

File View Extras Login  Help
[ ] - - | T = =
Network error H BEz 2% e0R 44
|Pruject / Control computer / System Ce01 (CeoT)
° @ SysMonTest R N - ARt - N o E
B R PVHALGLNEFD DDDRADTEE
-w|= ceon (ccony ~Runtime system (conf master) + Operator system
-l Cc02 (Cco2)
E-1i CcO2Hw (CcO2Hw) APROL system name (instance) IC:01 (Ccd1)
- wp|=* ccon (ceo) .
Lal=| oz ceoz) Contral computer name (instance) [CcO‘IHw (CcOTHwW)
~if§ Transl|ationProj CC-Account@Hostname: [smrun@nupam?
Runlevel/Application/Instance £ |State R |A |De5cmptiun
E+O Runlevel 1
£~ losDispatcher
- @ running Q vy + Data acquisition with foreign |
B losys
001 O running o % Process data basis server
E-O Runlevel 2
£ losHttp
HIRS o] | O running o W 10SYS Hittp Module
- Sysinfo
o001 O running Ev 4 % | System and SelfMonitoring
£ Runlevel 3
£l AnsIDriver
O running Q LV %" |Linking controllers via ANSL
O running Q LV % |Linking controllers via ANSL
@ running Q LV % |Linking controllers via ANSL
O running Q o " |Linking controllers via ANSL
O running Q o & | Supplies B&R APC status var
Qumunning| O v « Eventoriented data acquisitio
Qunning| O + +"  Event-oriented data acquisitio
FDAY “? unknow| ? ® % |Linking controllers via INA
O running Q o & | SysMon Task
O running Q o W Task01
O running Qo o % Redu-Task
O Runlevel 4
E-@ Runlevel 5
B AlarmServer
4] D running Q v % Alarm archiving / distribution
AlarmSpooler
- 001 @ lost 9 v % Print out online alarms
£ ChronoLogServer
P00 O running (¥ ] W % | Data compression log
TrendServer
- 001 O running Q v & [ Trend log
- UchServer
001 O running Q W %  Event-controlled external func
E-TX applications \_J




Cable redundancy
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© Operator- and Redundancybus

 connection of multiple
interfaces via bonding

@ Processbus

 InaDriver is able to
handle 2 parallel connections

« AnslDriver is be able to handle bonding
(Automation Runtime 4.23)

! YaST2@bupalll
|2) Network Settings
[ Global Options ] Overview | Hostname/DNS | Routing |
[P Address | Device

[ote |

192.168,1.101 eth2

1921682101 ethd

fﬂ% £ et === e
Bond Network 1043235202  bondQ
B82573L Gigabit Ethernet Controller NONE eth3 enslaved in bondd
\LRTLS'IH.I’BISSB FCI Express Gigabit Ethernet controller NONE etho enslaved in bond0
T
#P|=|AFROL system: |x20fun01 Instance |[x20frun
é:l::ql.:::lcn -_g] Group /Application / Instance /| Status |Start |Autostart |Restart |Description
B ; 7Bar:ic St + Management F Central management
Lo 6|.'.‘|CC tasks +-System senvices » Required APROL sys
-+ G@Monitoring - D=r|vel Communication with
-BRAns|Driver W Linking controllers iz
" ::‘Iantaegement - desDriver — DCS2000 link
:; ’D::erm il desEventDriver -— Migration to DCS200
- Dispatcher Multiplex and Demult
‘: ;2§:‘;T ::]:nn: - BEEventDIiver F Event-oriented data a
B Project conne! ~-ESInaDriver ) Linking controllers viz
|-+ i@ Documentatio 101 (CTRLOOY) ¥ T s 049: CP320
02 (CTRLOOZ) W o 5 049: CP340
03 (CTRLOD3) W (1] = 049: CP360
04 (CTRLOD) v 0 5 049° CF380
jal |
i] Application IPrio ICategurv IOpt\un oY I\I‘alue IUsed
1 naDriver_D1 1 Connectivity -srcNodeSlave 186 x
2 naDriver 01 1  Connectivity-srcNode 185 X
'3 |naDriver 01 = 1  Connectivity-routeSecondary -
i] 4 |naDriver 01 1 Connectivity -routePrimary -
—— |5 |naDriver 01 1 Configuration-pda -
) 6 |naDriver 01 | 1 Mode  -nam -
i] 7 |aDriver 01 1 Connectivity-medium [ Ethemet
g_naDl'rver_Ol 1 Connectivity -ipPrimary Ethernet
3 9 |naDriver 01 1  Connectivity-inaPortPrima | EtheretNode
o | EthernetNodeRedundancy
10 |naDriver_01 1 Configuration-gw i
11 |naDriver 01 1 Configuration-ctriinstance serialPort
S | - no Entry —




Cable redundancy
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© POWERLINK

» Devices direct in a ring

 Central ring with hubs

 Slip ring

Hub Hub Hub
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CPU-Redundancy g -

>> Afternoon

Ethemet Process Bus
Redundancy link
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Representation of a system vath CPU redundancy



Redundancy at all levels g -

© ControlComputer

© Protocol server (Infos by Schweiberer)

@ Controller | r- proeotseer
perator Station | J :| I___]!]
© Cable ‘ ______ e I | E— :
» Controlbus engineering —- '
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