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1 Multistation

The multistation mode of ibaPDA means that multiple PCs running ibaPDA can synchronously
acquire data and trigger data stores on each other. A multistation system consists of 2 to 32
ibaPDA systems. There is 1 master system and the other systems are slaves.

Master Station

Iba FO Connection Iba FO Connection

Office Netwaork

Multistation Network

= | - = s - -
MIVICEVY I :ﬁ o \— |
M= . = = M -
Slave Station 1 Office PC File server Slave Station 2

There are 2 connections between the master and each slave:

e A network connection that is used to send commands between master and slave (e.g.
start, stop, sync data messages ...).

A fiber optic connection between ibaFOB-D boards that is used to transmit the sampling
clock.

It is recommended that all systems have 2 networks:

¢ A network which is only connected to the other ibaPDA systems and is only used for the
multistation communication (Multistation Network in figure).

A network which can be used to access an ibaPDA system from the outside, e.g. to
access dat files or to write dat files on a file server (Office Network in figure).

-
iba /O Manager
DEEH2 D |Hardware‘Groups Technostring  Alarms | 53 [}

OPC server F MI

Remate configuration GE“ Cort: - ]@ BEiT ]

Multistation mode: Standalone:

% AB sthemet
il Click to add module ..

Standalone:
Master
Slave

: g Click to add device ...
2.AF Mok intadara

The multistation configuration is done in the I/O manager. An ibaPDA system can be in

standalone, master or slave mode. In standalone mode (=default mode) the ibaPDA system is
working on its own.
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iba [/O Manager <A @ 2R
DEEHRN D |Hardware|Groups Technostring  Alarms
Qﬁ General - W
2§ OPC server T
% Remote configurati
. _”ern qurstion ﬂﬂd Configuration| < Diagnose
-,5‘25 AB ethemet Multistation mode: [Master ']
i el Click to add module ..
AN-X-DCSNet Fort number: 5120 = Start timeout: D = os
- Click ice ..
iy Click to add device Slave stations:
5= EGD
-yl Click to add module MName Address Portnumber  SyncFO link Active
Ethemet IP » DEVPC-NIC3 192.168.123.68 9120  ibaFOB-2io-Dexp, Mirror link 0
» 20714 2 PDA-MOTE 192.168.123.60 9220 | ibaFOB-2Zio-Dexp, Mirror link 3 v
p 206 (13) 108 123, P,
Click to add module ...
PCi Request

In master mode you have to enter all participating slave stations in a table. You can use the plus
button to add a station. This will open the station browser.

I ~
L, Select ibaPDA slave station [ E_J@

Address DEVPC-NIC3 Port: 5120
Station list:

Computer name IP Address Port no Version Mode

DEVPC-NIC3 152.168.123.73 9120 6.31.0BETA14  Slave
DRIVERPCCARLD 192.168.123.59 9120 6.29.0 BETAZ3 Standalone
IBABENELUX-PC 192.168123191 9120 6.29.0 Standalone
DEVPC-NIC3 152.168.0.50 5120 £.31.0 BETA14 Slave

When you select a slave that is in standalone mode then the following message box will appear.

-~

-
Activate multistation slave mode on ibaPDA station [—

Do you wish to activate multistation slave mode on the ibaPDA server
P ' % at DEVPC-IGOR?

If you select yes then the acquisition will be stopped on the slave ibaPDA server and it will be
configured in multistation slave mode so that it is ready to be started together with the master
ibaPDA station.

For each slave station you have to define its name (=by default equal to PC name), its address

(IP address or host name), its port number and which fiber optic link it is connected to. The fiber
optic link has to be connected from a mirror link on an ibaFOB-D board in the master system to

the first fiber optic input of the master ibaFOB-D board in the slave system.

The start timeout parameter determines how long a station will wait until it has a connection with
the other stations when starting the acquisition.

In slave mode you only have to configure your port number and the start timeout. It is always
the master that connects to the slaves so a slave doesn’t need to know the master’s address.
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e N
iba /0 Manager b [E=Sr=n )
0 5 55 [ ) [ | Herdware | Groups Technostring Alarms | 3 [
-4 General A
3 Ao Trigger.madule (4
-f§, ANX-DCSNet —
3 Debug inferface ly General ]I Digital
5= EGD A o
2 Ethemet [P Locked False
gy HPC Request Enabled Tue
“tgn ibaCapture CAM Name Trigger module
“ﬁ? ibaCapture-HMI Module No 4
8 baFOB 20D Timebase 10ms
baFOB-20-0 Use name s prefix False
B ibaFOB-5De 4 Multi station
@ bainSpectra Global trigger True b
OFC
5 Playback
57 Analyzer
4#= TCPAIP Generic
€ TCPAP Modbus Client
& TCP/IP Modbus Server
E-47 TCPAP TDC
L.l Click to add module ...
B4 TCPAP VIP
i Click to add module
- Fo Virtual
N Tiigger modile (4)
gy Click to add module
-4 XPact Global rigger
-4 X-Pact request Aglobal trigger module can be used to trigger a data store on
* Click to add module another ibaPDA station in the multistation system.
Unmapped
I\\‘Il\llll‘ll\l\II‘III‘\I\‘\II‘
0 256 512 788 1024 1280 1536 1792 2048 ok [ deay | [ Conce

In a multistation system a trigger on one station can start or stop a datastore on another station.
This is accomplished via so-called global triggers. The trigger module has a new property called
Global trigger. If you set this to true then all the signals in this trigger module can be used on

other stations to start or stop a datastore.

-
74 Data storage

Y=

DEEE

=1 Profiles

..M Diagnostics

=+ [ Daten-Aufzeichnung 1
- § Trigger Mode

- ¢ Stop trigger pool

¥ Advanced

-, Signal selection
< Files

-4 HD dta store 1
i, Signal selection

-4 HD datz store 2
LM, Signal selection

-4 HD datz store 3
LM, Signal selection

-4 HD datz store 4
™, Signal selection

----- 3 5dd data store .

Trigger.Made - Starttriggerpacl

Trigger on @ rising edge
) level
Select triggers: [ Remove unavaiizble tiggers ]
Active d Name Comment
v @ | |

[= Module: (5) First

= ibaPDA station: DEVPC-HIC4
> [4.%]

Global Trigger module

==

In the data store configuration the external triggers appear in the trigger pool. In the figure
above you see a global trigger module called Global Trigger module on station devpc-nic4.
There is just a single row per external global trigger module. You can’t select the single trigger
signals of an external global trigger module. The row corresponds with an OR operation of all
the trigger signals of the external global trigger module.
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Master Station

TCP connection for control and sync data TCP connection for control and sync data

* ™\

Mirror connector

FO sync connection

ibaFOB-40-D ibaFOB-4i-D

First link of master board First link of master board

FO sync connection

ibaFOB-4i-D ibaFOB-4i-D
TCP connection for sync data

Slave Station 1 Slave Station 2

The picture above gives a more detailed overview of the connections between the master
station and slave stations. The master is connected to each slave with an FO cable going from
an ibaFOB-40-D connected to the mirror connector of a FOB-D board in the master station to
the first link of the master FOB-D board in the slave station. The master sends a clock signal
over this FO cable that allows the different stations to sample the data at the exact same time.
This clock signal is also forwarded to the attached Padu-M and flex devices like the ibaPADU-S-
CM, ibaPADU-S-IT, ibaLink-VME, .... The attached devices use the clock signal to all measure
at the exact same time. Pda knows the transport delay corresponding with the different FO
protocols and it can compensate these delays so that signals coming from different devices
using different FO protocols can be perfectly synchronized.

There is also a network connection required between the different stations. The master station
connects to the different slave stations. This network connection is used to send start and stop
commands. It is called the control connection. It is also used during the start to negotiate timing
between the stations, to check for validation errors and to start the measurement perfectly
synchronized. During the start procedure there is a second TCP connection established
between the master and the slaves. This second connection is called the sync data connection.
If there is more than 1 slave then slave stations also create sync data connections to each
other. Each station in the multistation system will have a sync data connection to all the other
stations. The sync data connection is used to let all the stations process the data
synchronously. The master station determines how much data coming from the driver will be
processed. Each station reads this amount of data and calculates its own locally defined global
triggers. The trigger events are gathered in a sync data message and this is sent to all other
stations via the sync data connections. On the master station the actual system time
corresponding to the first sample received from the driver is determined and this is also put in
the sync data message. All stations wait until they have received a sync data message from
each station and then they start processing the data. The system time of all the stations doesn’t
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need to be very accurately synchronized to each other because all stations use the system time

of the master station for the dat files.
r@ Starting acquisition LEM_M

@ Checking license...
=@ Multistation
: All slave stations are connected

Validating /O configuration...
= 3= VIP Real
LBy Not connected
oy 207
iy Not connected
Fob Fast module
i/ Not connected
=4 206
i’ Mot connected
----- @ 1/0 configuration is valid
6 Configuring technostrings...
- Updating OPC items...
=@ Validating data storage configuration
- Verbrauchswerte (pro Stunde)
8 Data store is valid
----- Data storage configuration is valid
—-@ Multistation
=I-&) \waiting for all slave stations to finish validation
@ All slave stations have finished validation

=+ Waiting until all slaves have checked their fiber optic sync connection

.- Fiber optic sync 1i have been check
—6 ‘waiting for data connections between all stations
L@ W data 1 bet stations are established

In a multistation system all stations are started and stopped together. If you start the acquisition
on one station (no matter if it is a master or a slave) then it will start the acquisition on all the
other stations. The same applies to stopping the acquisition. When a master starts the
acquisition and he can’t connect to a slave within the start timeout then this slave station will be
disabled. When no slave is connected then the master will start in standalone mode. When a
slave starts the acquisition then he waits until the master connects. When this doesn’'t happen
within the start timeout then he starts the acquisition in standalone mode. When the acquisition
is started and the configuration in one of the stations is not valid then this station will be
excluded from the multistation system. If this is the master station then all slaves will start in
standalone mode. If it is a slave station then this station will not be part of the multistation
system until the next start.

When the master station has started with 1 or more slave stations missing then he will
automatically restart the acquisition when one of these slave stations reconnects. If the network
connection between any 2 stations is disconnected during the acquisition then the acquisition
will be restarted after a timeout of 5 seconds. The same applies to the FO sync connection
between master and slave. If a slave couldn’t start in multistation mode because the FO sync
connection wasn’t ok during the start of the acquisition then it will monitor the FO sync
connection. If the FO sync connection is restored and stays ok for 2 seconds then the slave
station will automatically restart the acquisition and become again part of the multistation
system.

When the acquisition is running and the ibaPDA service on a station is stopped (because e.g.

the PC is shutting down) then the acquisition will be stopped on all stations and it will
automatically be restarted without this station. If the station was a slave then the master and the
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other remaining slaves will start together. If the station was the master then all slaves will start

independently from each other.
iba I/0 Manager <D B

DEEH2 D |Hardwara|Groups Technostring  Alarms

¥ General - W
. %5 OFC server B

: Remete configuration

[ iistaion] ° % Configuration | i Diagnose

& A cherel Corent mittznmoce: Hase

[ i Click to add module ..

A, ANX-DCSMNet Hame Address Messages received Messages sent

iy Click to add device .

B'}? Debug interface [=l Control connections

¢ " Cicktoaddmodie .. |z |||» |DEVPCHICE DEVPC-NIC3:9120 & 7
=42 EGD DEVPCNIC2 DEVPC-NIC2:9120 5 7
i ey Clickto add moduls ... 5 Data connections
& wiheg:iltz add module DEVPC-NIC3 DEVPC-NIC3:9120 330 330
=0} HPGi Request DEVPC-NIC2 DEVPC-NIC2:9120 329 329
i Clickto add module
2 ibaCapturs-CAM

iba /O Manager (5], |

DEEH2 D ‘Hardware‘ Groups Technostring Alarms

-4 General -
9§ OPC server B IMI

E Remote corfiguration

 tistaion| < % Configuration | <3 Diagnose
9 g rcface oot ittt oce:

Lol Click to add module ...
=48 EGD Name Address Messages recaived Messages sent

Lolip Click to add module ... =

voE =l Control connections

[=)-%p= Generc UDP

" Click to 2dd module =(ll»  [oEVPCHICA 192,168, 123.60: 26035 7 6
- HPGi Request = Data connections

i Click to add modus DEVPCAIC4 192,168, 123,60:26042 1630 1630

(=30 ibaCapture CAM

i Click to add module
-7 ibaCapture-HM)

E B Clicle te ardd mach e

DEVPC-NIC2 DEVPC-NIC2:9120 1629 1629

The two screenshots show the diagnose information for multistation. It shows the mode the
acquisition is currently in. This could be master, slave or standalone. It shows the different
control and data connections between the stations. The master station has control connections
and data connections to all slave stations. The slave station has a control connection to the
master and data connections to the master and to all other slave stations.

Data storage status
Ev DEVPC-NIC4 (Multistation Master)
B~ [} Verbrauchswerte (pro Stunde)
(T} d:\dat\pda08.dat (00:00:03)

The current multistation mode is also visible in the data storage status window.

There is a new function called MultiStationStatus that you can use in expressions. It returns the
current multistation mode: O=standalone, 1=slave and 2=master.
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2 PTPtime synchronization

The precision time protocol (PTP) is a protocol to synchronize the system time of different
systems (PC, PLCs, other devices) via the network. It is standardized as IEEE 1588. In a typical
PTP system there is one master clock and the others synchronize themselves to it. Software
based PTP like implemented in ibaPDA can be used to synchronize no better than 5ms. ibaPDA
can be configured as a master clock or as a slave clock. When ibaPDA is configured as master
then it distributes its clock and other (ibaPDA) systems can synchronize themselves to it. When
ibaPDA is configured as slave then it will synchronize to a master clock if it is available.

' )
iba [fO Manager < Llﬂléj
O = ,‘3 H # B |Hardware| Groups Technostring Outputs
R ~
E-Z5 AB ethemet TS
- g Click to add module .
A ﬁ-x-‘;CSUNaei meduE £F Settings | § Interrupt info FOB| Y% \Watchdog | & Timesy izati
B .
[sn* Click to add dsvice Time synchronization mode: [PTP v]
2 EGp
g Click to add module .. .
) Ethemet IP s
oy I Click to add modi . & || Network interface: [Office network (inte(R) 82575V Gigabit Network Connection) -
= Generic UDP
i Click to add module .. PTP domain:
HPCi Request - -
: 3% Click 1o add module . Status: Running : port state is Master (5)
- ibaCapture-CAM
i 3 ibaCapture-CAM (7) Cument master: N/A
ol Click to add module ..
"Eﬂl ibaCapture-HMI Offset from master: N/A
g Click to add module ..
ibaFOB-Zio-Dexp Message counters
1 Sync: 499 Management: 0
- ibaPADUSCHM
: ibaPADU-SCM (3) Follow up 0 Announce: 124
ibaM516A0-10V (4) ) )
ibaMS 16A-10V (5) Delay request: 60 Peer: 1]
ibaMS16<D0-2A (6) Delay response 60
ibaM54cUCO (11)
[T T[T T[T T[T rrrprrrg
O s e e wm wme ame e 191 [ 0K [ [ ey J[ Concel |

In ibaPDA you can enable PTP time synchronization on the ,Time synchronization® tab of the
general node in the I/O manager. You first have to select if this ibaPDA is going to be a PTP
master or PTP slave. PTP uses UDP multicast to send messages between master and slaves.
So you have to select which network interface needs to be used to send the multicast
messages. The multicast address is determined by the PTP domain. There are 4 standardized
domains each one corresponding to a specific multicast address.
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:£ iba 1/0 Manager
0 £ B3 [d 21 [ ||Hardware | Groups Technostring Outputs 3 ({3

i Click to add module
=) % Generic UDP
B Click to add module
-3 HPC Request
i Click to add module
1=k ﬂ ibaCapture-CAM
B Click to add module
=50 ibaCapture-HMI
i Click to add module
= ibaFOB-dio-Dexp
=K Link 0
Bg Padud(®)
=0 2
=0 3
-0 4
=0 5
=0 B
=0 7
=0 §
B Link 1
B link 2
B Lk 2
B Click to add module
=4l ibalnSpectra
i Click to add module
=-2f§ orC
B Click to add module
= i Playback
e Zeit (0)
of 01_GDR_Master_ID (1)
m 02_QDR_Master_Laenge
¢ 03_QDR_Messwerte_TC3
¢ 04_QDR_Messwerte_TC4
HeF 10_060A_TC2_01(10)
ThF 11_06DA_TC3_01(11)
#212_D61A_TC2_01 (12)
#513_D61A_TCI_01 (13)
HrF 14_065T_TC4_01(14)
The 15_064F_TC3_01(15)
e 16_DB5T_TC2_01 (18)
< | ¥

_W

£F Settings | & Interruptinfo FOB| ¥g Watchdog | & Time synchronization

Time synchronization mode

Mode
Network interface:
PTP domain:

Status

Curment master:

Offset from master:

Message counters
Sync:

Follow up:

Delay request:

Delay response:

[FTF v/

I

Slave

‘Oﬂlce network (Marvell Yukon 88E8056 PCI-E Gigabit Ethemet Controller £2)

=
<

‘Running : port state is Slave (8)

Management:

J |

Ppply

] [ Cancel

In slave mode the current connected master is shown and the offset between the master's
system time and the slave’s system time. The offset between brackets is the filtered value and
the other one is the last measured value. In master mode these 2 fields show N/A which means

not available.

Finally there is a list of message counters. There is one message counter per message type.
Normally the sync, announce, delay request and delay response messages should be counting
when there is a master-slave connection.
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3 Bachmann M1 request

See separate document sw_COMM _ibaPDA-BachmannRequest v1.0 _en_ A4.doc
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4 Support for new devices

4.1 ibaMS4xUCO

The ibaMS4xUCO counter module has several inputs and outputs:
e Connector X28: 4 counter channels. Per channel there are 4 digital inputs: A, B, N and
MF. Depending on the connected encoder and the selected mode you have to connect
1 or more digital inputs.
e Connector X5: 8 digital inputs
e Connector X27:4 digital outputs

r iba [/O Manager l<"> & l &l iz-1

DEEHR D |Hardware|Groups Technostring  Qutputs

TER | ibalis4xUGQ

| ibaPADU-4-AI-U (1
Ly e M El General " Lnzlog | [ Digital

i D
om0 3 4 Basi
o0 4 Locked False
=05 Enabled True
=B PADU-S Name ibaMS4xUCO

“ [ ibaPADL-54T-16 Module No. 7
- Timebase 1ms
- [l] ibaMS3Al-1A (8) Use name as prefix False
[} ibaM53xAI5A (3) 4 Channel 0

B [ Sory MDSONAN [

(...l Click to add modub Made None
) Show encoder inputs Hengstler_RI58-02-A00-Rx
e B 4 Channel 1 Huebner FG4-FGH4
3 3D = ;‘L‘;‘fer type Add new encodertype ...
o) 11 Show encoder inputs Falze
o 12 4 Channel 2
] Encoder type None
o 14 Mode 0: Deactivated
L] Show encoder inputs False
o Link 1 4 Channel 3
----- iy Click to add module ... Encoder type Huebner_FG4-FGH4
=8 ibaFOB-Zio-Dexp Mode 3: Pulse width/Duty cycle
5B Link 0 Show encoder inputs False
H-B Link 1
----- iy Click to add module ... Encoder type
-8 ibaFOB-5D Select an encoder type from the list of predefined rotary
B Link 0 encoders. Select "Add encoder type” to browse for an encoder

Click to add module .. description file.

ibaFOB-5De

B Link 0

-l Click to add module ...
ibalnSpectra
;_--ﬁtlicktoaddmodulg... 'ill‘lllll\lllll‘||||||||||I|\II|
4 i [ 0 256 512 768 1024 1280 1636 1792 @

98 [ ok | [ ey |[ cacd |

On the general tab you have to configure the counter channels. First you have to select the
connected encoder. IbaPDA has 3 preconfigured encoder types: Hengstler RI58 series,
Heubner FG4 and FGH4 series and the Sony MD50-2N-4N series. If you have a different
encoder type then you should provide the technical documentation of the encoder to your local
iba support and they will provide you with an encoder descriptor XML file. Once you have such
a file you can select “Add new encoder type...” and browse to the XML file. This encoder
descriptor XML file contains the necessary settings for the digital inputs that belong to the
counter channel.

Once you have selected an encoder type you can select the mode you want it to work in. There
are 6 modes supported:

e Pulse counter

e Period/Frequency

e Pulse width/Duty cycle

e Up/down counter

e SSi slave
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e SS| master

The modes you can select depend on the connected encoder type. Each mode will result in a
different set of analog input signals. For more information about the different modes consult the
ibaMS4xUCO hardware manual.

The last property for a counter channel is “Show encoder inputs”. If this is enabled then the raw
A, B, N and MF digital signals of the counter channel can be measured as well.

f ™
iba /O Manager <> [ )
DEERHAD |Hardware| Groups Technostring Qutputs | 53 (58
=88 baFOB-Zio-Dexp - w
EII? Link 0 IbaMS4XUCO
[y ibaPADU-4-A1-U (1
PO ) o || @ General | Analog| 1T Digits!|
om0 3 Name Unj Gain Offset Active
D 4 = o5 cha 0
) §
. 10 - v
EIE: PADU-S Channel 0: EdgeCounter 1 1]
u ibaPADU-5-1T-16 ( [ X28: Channel 3
E [EIECOEENG] (40 |channel 3: PeriodTime ms 5E-05 0
baMS3A-1A 8 | || 4 :
Cch, | 3: PulseWidth SE-05 0 v
] baMSaxA-5A (9) anne] = Puser ms
B xs 42 Channel 3: DutyCyde 1 0
.l Click to add modul|
D 7

The analog inputs are grouped by counter channel. In the screenshot you see the signals for
pulse counter mode and pulse width mode.

f ™
iba I/O Manager hlls EIEIQ
DEEHAD |Hardware| Groups Technostring Outputs | 53 (3
=88 baFOB-Zio-Dexp - |
2B Lnk 0 |baMS4XUCO !;—
[y ibaPADU-4-A1-U (1
90 5 o [ Genersl | " Analog | Il Digital
=0 3 MName Debounce filter Debounce time {ps)  Active
o0 4 [ = 5 Digital inputs |
. 0 v
=B PADU-S Y 100
B barADUS-T-16( || ! off 100
[ fibaMsS4xUCO (7) [ ) off 100
[l ibaMS2cAl-1A @)
3 off 100 [¢
[0 ibaMS3eAl-5A (9)
X5 4 off 100
- glip Click to add modul) 5 off 100
:g ; 6 off 100
oD 9 7 off 100
a0 10 3 [=) X28: Channel 0
-0 1; 10 |Channel 0: A off 512
o 13 11 |channel 0: B off 512
-0 14 12 |Channel 0: N off 512
=0 15 13 |channel 0: MF off 512
H-F Link 1

You can configure a debounce filter on the digital inputs of connecter X5. You have to select the
debounce filter mode and the debounce time. The hardware manual describes these different
debounce modes. The debounce filter can’t be set for the raw counter digital signals.
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r ™
iba IO Manager <L B g
] E @ |ﬂ %] [ % | Hardware Groups Technostring | Outputs By ﬁg

KR ibaMS4xUCO (7)1

baFOB-Zio-D
E: OLI‘tDL: Li:l:pﬂ _@ General] T Digitdl I Reset channel errors]

Name Expression Active
[ 3 = X27: Digital outputs
0 Square wave E] GenerateSignal(3, 1, 5,2)>0 C]
! (%] (2] O
[ baPADU-S-T-16 . (%] () O
B CEeeg | | %] @O

H T R T LW YT

On the outputs tab you can configure the 4 digital outputs of the X27 connector. You can enter
an expression for the value of the output signal. The outputs are sent to the module maximum
every 50ms. It can be slower if there are slower modules defined.

r ™
iba /O Manager <L | = g
1 5B | 21 & | Hardware Groups Technostring | Outputs || 53 [

T 2003 server (5) Nl -

H aM

i Click to add module ... IbaMS4XUCO

o u General | [l Digital I Resetch 'm]

Name Expression

Manual

Active
reset

4
0 (2)[reset | O
s 1 e Reset
i [i] ibaPADU-S-T-16 (] (et ] O
B [e-vssuco o RN I [(2)( ket ) O
ibaMS2cAl-1A (8) 3 (2)[ Reset | O

- ll] ibaMSBeAI-54 (3)

The outputs are protected against short circuit. If this is detected then they are switched off
automatically. In order to re-enable them you can restart the acquisition or you press the Reset
button on the “Reset channel errors” tab. You can also reset it automatically via an expression.
You could e.g. create a QPanel button to reset the channel errors.

4.2 ibaMS3xAIl-1A and ibaMS3xAI-5A

The ibaMS3xAI-1A and ibaMS3xAI-5A are modules that have 3 analog current inputs. Each one
has a different input range.

o ibaMS3xAI-1A: 1A effective current or £3A peak current

o ibaMS3xAI-5A: 5A effective current or £15A peak current

r ™y
iba /O Manager || | | (= g

DEEEA B |Hardware|Groups Technostring Outputs | =3 [}

o B}l ibaMS3xAl-1A (8

=% PADU-S

[ baPADU-SIT-16(
- ibaM5£UCO (7)

41 fibamsacaia (8)

. General | v Analog I Grid frequency nﬂ-b_.ﬂl-lz]]
MName Unit Interval Active

! ibaMSZeAl-BA (3) :

L1 bamszanianor || He 10s (DIN EN 61000-4-30)
) T 5 Hz 10s (DIN EN 61000-4-30)
ey B

They can also optionally perform a frequency measurement of the current signals.

4.3 ibaPADU-4-Al-U

The ibaPADU-4-Al-U is a PADU with 4 analog inputs that can measure at 100kHz. It uses the
bidirectional 32Mbit/s flex protocol.
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-
iba I/O Manager

DB || E [ |

3 5 7 | 21 3 | Hardware | Groups Technostring Outputs | 53 [

2l 2003server (5)

- E0 ibaCapture-HMI
-y Click to add module ...
- ibaFOB-Zio-Dexp

-k Lnk 0

| JibaPADU-4-AU (1)

»

ibaPADU-4-Al-U

JLE General ] %Analog]@ Diagnnsticsl
Name Unit Inputrange Min Max Filter Active  Actual +
0 analog 0 v £50V -5 5 -0,0539406
1 analog 1 v £240V -24 24 il -0,00133108
|| 2 changed analog 2 ] £240V -24 24 il -0,00256352
3 analog 3 v £24,0V -24 24 -0,000368...

In ibaPDA you can define the input voltage range per channel. You can choose between
+0.25V, £0.5V, +1.0V, +2.5V, £5.0V, £10.0V and +24.0V. You can also enable an anti-alias filter
per channel. This filter is automatically adjusted in relation to the sample frequency. After you
applied the configuration you will see the actual values in the last column of the signal grid.
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5 InSpectra Expert

5.1 Moving, adding and deleting bands

In the 6.30 version, the number of bands was limited to 32. Also, one could not remove or move
bands. Now, bands can be moved and deleted and you can add up to 512 bands.

You can move or delete bands by using the buttons on the right:

"IMW Configure profiles == gﬁ
Profiles [c Bands]| P |
Name Center freq Delta freg Events Use -
0 Overal [ £ tfmaf2 (2] (5] timaxi/2 () )
e () movngrrea (2] (£)o 2]
2 FAL FAL 2 [
E [£]o (2)|[&]o (2] 0
& [£]o (2)|[&]o &) [&]
5 [#]o (2] [&]o (2] O
8 [£]o (2)|[&]o (2] 0
7 [£]o (2)|[&]o &) [&]
8 [#]o (2] [&]o (2] O
? (£ (2)|[&]o (2] o |
10 [£]o (2)|[&]o (2] Wi
n [#]o (2] [&]o (2] il
12 (£ (2)|[&]o (2] &
13 (£]o (2)|(&]o (2] ]
i [£]o (2]|[&]o (2] 0
15 (£ (2)|[&]o (z) Al
1 [£]o (2)|[&]o (z) ]
2 [£]o (2)|[&]o (2] 5]
18 [#]o (2] [&]o (2] il
19 [£]o (2)|[&]o (2] 0
g [£]o (2)|[&]o (2] =
2 [#]o (2] [&]o (2] il
22 (£ (2)|[&]o (2] O
e [£]o (2)|[&]o 2] =]
2 [#]o (2] [&]o (2] il
25 (£ (2)|[&]o (2] ol -
3 Conce

" A

Alternatively you can use the context menu:

igure profiles —— -—
[c Bands| P |

_ MName Center freq Delta freq
o overal [f) timaci2 (2] [ £ 4fmax}/2
1 Bandi i B £10
2_ * Move up E:] E]U
3 v‘ Move down [:] E]ﬂ
+ HEEE (2)(#0
5 | &4 Replace.. [2] (&0
6 |23 Copyband (2] [&)o
7. (2] [&e
3 Open band wizard E:] E]U
s (£l0 (2] [&o
10 (#]0 (2] (&
n (A0 (2] (Ao
2 (£]o (2] [£e
g o Qi
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Note that moving or deleting bands can cause the band numbers of some other bands to
change. This will also affect the signal ids of the analog and digital signals related to these
bands.

It is possible to select multiple bands by using SHIFT and CONTROL and move or delete them
simultaneously.

5.2 Placeholders

From version 6.30.1 on, placeholders are supported in the profile of an InSpectra Expert
module. The expressions used in the InSpectra Expert band definitions often depend on device
specific parameters such as speeds, diameters, sizes, etc. Placeholders facilitate the reuse of
an InSpectra Expert profile to monitor similar devices each having their own parameters. For
each InSpectra Expert module, you can set each placeholder either to a constant value or a
signal.

The placeholders of a profile can be defined in the most right TAB of the profile dialog:

r ~
i Configure profiles SRRCE X
Profiles [ Calculations | Bands | Placeholders|
Profile MName Default constant value Comment

0 imovingFreg 1] The moving frequency

#

The placeholder will be replaced by the default value if the user omits to set the value of the
placeholder for some InSpectra Expert module using the profile. The text in the Comments field
should explain the meaning of the placeholder and it is displayed when the user assigns the
placeholder for some module. A placeholder can be used in the expressions of a profile by
using curly brackets:

— = | -t
[ Calculations]Bands] Plaoeholders]
. Name Center freq Delta freq Events Use - E
0 Qveral [ £ ] fmanx/2 ;z &3 =
1 Bandl {movingFreq} - e |10 @ E
2 (Bl Se— 2] CT ]
3 0 [2)|[£]o 3 [
4 [£]0 E2FAL EA =1 B

The {fmax} placeholder is a special placeholder; it always refers to highest frequency that is
supported by InSpectra Expert, this is more or less equal to the sample frequency of the input
signal divided by 2.56.

The placeholder can also be used in the expressions of the events. You can also type a valid
expression containing a placeholder not yet defined. If the user subsequently navigates to the
Placeholders TAB, then this placeholder is automatically added to the placeholders list.
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5.3 Band placeholders + band wizard

From version 6.31 on, you can use band placeholders in each expression of an InSpectra
Expert profile. A band placeholder refers to the center or delta value of another band. There are

two ways to refer to a band:
o By band number: e.g. {center:0} or {delta:0}
o By band name: e.g. {center:bandName} or {delta:bandName}

Band placeholders make it easy to define harmonic bands:

[ Calculations l Ba ndsl Flaceholders l

- Mame Center freq Delta freg
0 Overal [ £ | fmand/2 [ 2 ][ £ ] ffmax/2
1 Bandl {mn'uingFreq} E] 10
24 {l:enter:Banl:Il}‘z EXIFAL __
3 0
4 0 (2] /[&]o
5 0 (2][&]a
6 0 E3)(FAL
- =i F=lr =1~

If you refer to a center or delta value of another band, the calculated band value is reused
multiple times. Alternatively, you could copy an expression several times and multiply it with
different constants each. The latter approach however is not efficient as the copied expression
will be calculated multiple times.

If you move or delete a band, then the band number of some bands can change. The band
numbers used in the band placeholders are updated automatically.

A band wizard was added to facilitate the generation of harmonic bands. You can open this
wizard through the context menu of a band’s row:
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Calculations | Ba nds] Flaceholders ]

i Mame

0 Qwverall

Center freq

{fmanc}/2

Delta fregq Event

{fmanc}/2

1 Bandl

{movingFrea}

2

{center:Band1}*2

E3
(2] [f]10
(2] [&]o

FAL

FAL

FAL

FAL

FAL

FAL

* Move up
-i Move down

7 Delete

34 Replace...
53 Copy band

=T - - R B~ (LY B - ¥

[£]0

10

FAL

Open band wizard

=

T

11

£ |0

B

5 B0 )

£ |0

The wizard allows generating multiple harmonics at the same time by pressing the Generate

button. You can define:

o the number of lower harmonics

o the number of upper harmonics

o type of harmonics: only even harmonics, only odd harmonics, both harmonics
o the name of the band to generate

To define the name of the harmonic bands, you can use some special placeholders. By
combining these placeholders, you can give the correct name to each of the harmonic bands.
Placeholders here start with a % character. The following placeholders are available:

Upper hamonics:

Type:

Hamonic band name:

7

4]k

|0dd

factor
ul

Band number of the fundamental band
Multiplication factor of the fundamental
‘Upper or Lower’
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rﬂ Band generation wizard E@gw
Fundamental band: |5, d |'|
Insert position: |Band 4 | - |
Harmonics
Lower harmonics: |ﬂ E"
Upper hamonics: |2 E" Undo
Type: [Eoth v]
Hamonic band name: |%bname"“}$fa{:’tor |
Close
After clicking on the Generate button, you get the following result:
'W Configure profiles E‘M‘
Profiles | Calculstions | Bands| Placeholders |
Mame Center freq Delta freq Events Use =
U Overal (] ffmar/2 (2] (A a2 (2] =
Band1 [ £ fmovingFrea} 2] [£]10 (2]
P Band1%2 A {center:Band1}*2 £l FA {delta:Band1}*2 >
B Band 13 I {center:Band1}*3 2 p" |
| F; (2]|[#]o (2] [r]
5 [#]o (2] (Ao (=] =
5 (&0 (2] [&]o 2 I
7 [&]o (2] [AJo &3] e
8 [£]o (2] (Ao (2] (e
e [£]o (2][#&]o (2] e
i [A&]o (2][&]o (2) =
= [&]o (2][&]o (z) =
12 [#]o (2] (Ao (=] =
13 (#&]o (2] (Ao (2] =
1 (&0 (2] (Ao (2] lal
= [£]o (2] [AJo &3] e
3 [£]o (2](&]o (2] =
) [&]o (2][&]o (2] =
L [A&]o (2][&]o (2) =
1 [#]o (2] (Ao (2] 0O |
20 [#]o (2] (Ao (=] =
21 (&0 (2] (Ao (2] [F]
2 [&]o (2] [AJo &3] e
2 [£]o (2] (Ao (2] 0
2 [£]o (2][#&]o (2] =
2 [£]o0 (2][&]o (2) S|
o

At the top of the band wizard, there are two dropdowns. The fundamental band is the band on

which the harmonics are based. The position is the position where the harmonic bands are

inserted if the Generate button is pressed. The fundamental band is indicated with a blue zone,
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the insertion band is indicated by a green arrow. You can also set the fundamental and the

position through the context menu of a band:

|rE|'.Jr0hIesA [R—— -
[ Calculstions | Bands]| Placeholders |
_ Name Center freq Delta freq Ew
0 Overal (8] G2 (2] (&) a2 )
0 senen () tmovnpred BIPE @)
2 Bandi=2 [ #] {center:Band =2 [# ][ #] {delta:Band 13=2 (2]
3 Band1=3 [ ] {center:Band 13=3 [7] [ #] {delta:Band 1}=3 (7]
= e [2][[&]o (2]
& Movewp [2) (&0 )
i Move down E] (%)
fie]0 E3
7 Delete E] o E]_
34 Replace... E] [£]0 E]
53 Copy band [2]|[&]o E3
[(2]|(#&]o (2]
. Set fundamental band E] 0 E]
()ao 0
13 0 (2] (& =
14 [£]o (2] (&0 (2
T (f) (@) (& 2
16 0 [2]|[&)o (7]

The parameters chosen in the band wizard are saved in the registry. With the Undo button you

can undo the insertion of the generated harmonics. You can change the selected profile in the

Profile Dialog while the band wizard is open.

5.4 Preview diagnostics

The preview diagnostics TAB was added to allow previewing the FFT and the bands of a

module in case the acquisition is already running. If the acquisition is running, you change one
or more settings in the module and then go to the preview diagnostics TAB to preview the effect
of the changes:

RN —

[W General ]”\/ Analog]

1 Digita1 | M i

i ] ! Preview di

s |

EHc | 1 Band Configur

IFFI Current Vdues]

' f
{amp}inSpectra Expert 17 [3:0]

0 EN 100 150 200 250 300 380 [Ha
3: ..... xlmum 251 Crest = 242711 Ty LnERectra Expert 1) [30] (#1024] -
TR “ i i D -'

iillll' “m! Iiﬂl iy fi i|i ii i n....m...n..mi (UL TR
o -
I m— Minimum = -2,4736
0 o1 0.2 03 0.4 05 0.6 07 0.8 09 [sec]
Peak RMS
Band N... LowerF... UpperF... Peak Peak Freq RMS Alert Alarm Alert Alarm
» Overal |0 389,648 |0,435502 |104,492 |0,086801

Bandl  |96,3742 |116,374 |0,435502 |104,492 |0,215815

Band1*2 |192,748 |232,748 |0,369852 (210,938 |0,15722

Band1*3 |289,123 |349,123 |0,280782 |316,406 |0,127742

Preview is avaiable
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More specifically, the Current Values sub TAB shows a live visualization of the FFT together
with the band and event values. The two most left sub TABS contain the calculation and band
settings used for the preview diagnostics.

The preview calculations are not always available. For instance, if you change the input signal
of the module to a signal that is currently not active at the server, then no preview can be
calculated.

The text at the left bottom of the Current Values sub TAB indicates whether the preview is
available. Note that it can take a while for the current values of the preview to appear. Once
enough samples of the input signal are buffered, the first result is displayed.

The live results shown in the preview diagnostics are only a preview, they do not affect the
acquisition and so they are not stored in any dat file. For the changes visualized in the preview
diagnostics to take effect at the server, one needs to reapply the complete 1/O Manager
configuration.

5.5 Snapshots

Next to the normal operation of an InSpectra Expert module, it is now possible to calculate an
additional snapshot FFT with a very high resolution (very large number of samples, up to 1
million). For this FFT, the band values are also calculated, but the event values are not. You can
configure the InSpectra Expert module to do these additional calculations periodically or based
on the rising edge of a signal. The results cannot be visualized in ibaPDA, but are exported to
two separate dat files. Each FFT corresponds to two dat files. The first file contains the input
samples used for the FFT; the second one contains the FFT together with the values of the
bands. These dat files can be opened in ibaAnalyzer.

This snapshot dat file functionality is very specific as it was created to exchange high
resolution FFT data between PDA and the HAICMON Server. Later, we will add the
functionality to create more generic dat files containing the normal output of the InSpectra
Expert modules.

When a snapshot is initiated this means the server starts buffering the input data for the FFT.
Once the buffering process is completed, the FFT and the bands values are calculated and the
two dat files are created.

InSpectra Expert has some configuration settings to determine
o The number of samples for such snapshot FFT:
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C: i Bands | P!

4 Sensor Units
Sensor Type
Sensor Unit

4 Spectrum Units
Spectrum Type
Muttiplication Factor
Spectrum Unit

Acquisition
MNumber Of Lines
Mumber Of Samples
Overlap Percentage
4 Calculation
Suppress DC
Detrend Raw Data
Window Type
MNormalized
Spectrum Method
RMS method
4 Averaging
Averaging Type
Mumber Of Averages
4 Expression evaluation
Evaluation method
Expression timebase
4 Snapshots
Number Of Lines
Mumber Of Samples

Not specified
Input signal unit

No integration
1
Input signal unit

400
1024
0%

False

False
Rectangular
False
Magnitude
Mathematical

None
0

Sampled once at the end
100 ms

204300
524283

Sensor Type
The type of the sensor of this module

o When a snapshot is initiated:

| General| "\ Analog | Il Digital | B Diagnastics | B4 Preview diagnostics |

4 Basic
Locked
Enabled
MName
Medule No.
Timebase
Use name as prefix

4 Calculabions
Enable Calculations
Hold values
Freguency Resolution
Max Frequency
Update Time

4 Profile

4 Profile

Input Signal
4 Snapshois
4 Perigdic snapshots
Storage interval
Range of operation
External trigger
Frequency Resolution
Max Freguency

False

True
0576562 Hz
3896484 Hz
1024 ms

True

10min
Always
Unassigned
0.,001907 Hz
390,6231 Hz
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You can put periodic snapshots on or off. If they are on, you can set the storage
interval (= period) by combining days, hours and minutes. If the period is one hour,
then a first snapshot will be initiated (= start of the buffering for the FFT) at the start
of the acquisition and thereafter every hour.

The range of operation signal is optional. Its default value is Always. When it is set to
a digital signal, then this signal must be high to allow the buffering for the FFT to
begin. If it is low or becomes low while buffering for a snapshot, all buffering
processes are reset and the snapshots are delayed until the range of operation
signal is high again. This means that the periodic snapshots can drift away in time.
So, the storage interval setting (= period) must be considered as an indication for the
system, not as a hard rule. Typically, the range of operation indicates whether the
monitored plant or device is running or not. If not, we shouldn’t calculate the FFT
because it does not contain any useful information.

The external trigger can be set to a digital signal. A snapshot is initiated when this
digital signal rises from low to high. The range of operation setting is not applicable
here; it is only applicable for periodic snapshots.

The location of the snapshot dat files is the same for all InSpectra Expert modules. It can be set
in the directory settings in the Snapshots TAB of the ibalnSpectra interface:

& Diagnostics | Ty Groups | 12 Snapshots

Directory settings

Base directory : E:\Klad"Snapshats

User name :

Password : Check

Backup directory : E:\Kad"5Snapshots

Buffer memory

Mandmum buffer size 50 = MB

Input buffer size ENEN 16% 8 MB of 50 MB

Dizagnose files

Module File locations Current snapshots  Files written Last snapshot
Base dir Backup dir Buffering Periodic Type File time
Module
Failed Queued Trigger Spectrum locaton  Time location
" 2 0 Lii— 2 ¢ 16:49
’ 0 0 a Base Base
5 2 e | 2 5 16:43
0 4] a Base Base

The base directory is the directory where the dat files are written to. If this is a network location,
there are two fields to provide the username and password. You can set the backup directory to
a local path only.
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The maximum buffer size provides an upper limit for the memory used by the snapshot buffering
processes of all InSpectra modules together. With this setting we want to prevent that the
ibaPDA server uses too much memory if a lot of InSpectra Expert modules are buffering at the
same time. This memory bound can cause one or multiple snapshots to be delayed!

The input buffering size progress bar indicates the current memory use for buffering in case the
acquisition is running.

In the table at the bottom, you can monitor the current buffering processes in case the
acquisition is running. To interpret the table it is important to know that each snapshot
generates two files. You can open the files of the last snapshot directly in ibaAnalyzer through
the context menu.

Files written Last snapshot

Periodic Type File time
Trigger ctrum location Time location
4 i e

0 _ Open last spectrum file in ibaAnalyzer
4 Open last time file in ibaAnalyzer 3
0 _ Open last file folder

5.6 Diagnosing the load of InSpectra Expert calculations

In the ibalnSpectra interface you can monitor the load of the InSpectra Expert calculations on
the server:

libalnspectra

4 Diagnostics ™ Groups |B# Snapshots

Mumber of InSpectra Expert modules: 2

Load InSpectra expressions :  0.01 % Load virtual expressions : 0,41 %
Load Queued jobs
Module number Current Maix Current Max Jobs done in 1sec Total jobs skipped Theoretical bins/sec
[=I Thread 0000 : Load = 00,06 % (max 00,12 %) Queue size = 0000 (max 0001) Jobs skipped = 0
» i 00,04 % | 00,10 % 0 i 11 0 391

[=| Thread 0001 : Load = 00,06 % (max 00,55 %) Queue size = 0001 (max 0001) Jobs skipped = 0

2 00,04 % | 00,53 % 1 1 9 o] 391
[=] SMAPSHOT Thread 0002 : Load = 00,05 % (max 00,19 %) Queue size = 0000 {max 0002} Jobs skipped =0

1 00,02 % | 00,08 % 1] 1 11 0

2 00,01% | 00,09 % a i 11 [u]

The calculations for InSpectra can be split up into two parts:
o The evaluation of the expressions of the InSpectra expert profiles
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o The calculation of the FFT’s

The evaluation of the expressions normally uses the most resources. At the top of the
Diagnostics TAB, you can monitor two values:

o Load InSpectra expressions: This is the time (in percent) spent by the ibaPDA server’s
main thread to evaluate the InSpectra Expert band and event expressions. This value
depends on the complexity of the band and event expressions, on the number of
InSpectra Expert modules and on the time base of the expressions. To lower the load,
you can increase the “Expression timebase” in the Calculation settings of an InSpectra
Expert profile. Note that the “Expression timebase” is inversely proportional to the time
accuracy of the expression evaluation. Preferably, the “Expression timebase” is lower
than the update time of the module (you can read the update time in the general TAB of
an InSpectra Expert module).

o Load virtual expressions: This is the time (in percent) spent by the ibaPDA server for
evaluating the virtual expressions from the virtual modules. This value depends on the
complexity of the virtual expressions, on the number of expressions and on the time
base of the expressions. To lower the load, you can increase the timebase of one or
more virtual modules, but this will lower the time accuracy of the virtual signals.

Though calculating an FFT does not use many resources, the system can calculate several
FFT’s for different InSpectra Expert modules at the same time (multithreaded). In case
snapshots are enabled for some module, there is one additional thread for the snapshots only.
Each row in the table corresponds to an InSpectra Expert module. InSpectra Expert modules
using the same thread are grouped. Modules using snapshots have two rows.

The two load columns indicate the time in percent used by the thread to calculate FFT’s. The
“Current” column gives the actual percentage; the “Max” column gives the maximum
percentage. It is the maximum since the acquisition was started, or, in case the “Reset
statistics” button was clicked, the maximum since the time of resetting. The “Queued jobs”
column indicates the number of jobs queued. Normally, this number should be between 0 and 2.
If it keeps increasing, this means that the server’s CPU is overloaded. Note that each FFT
consists of multiple jobs; the number of jobs for one FFT is dynamic, it can change during the
acquisition. The “Total jobs skipped” column is important to diagnose any problems. If jobs get
lost, then FFT’s get lost. Jobs can get lost if the server is overloaded. The “Theoretical bins/sec”
column can be used to better interpret the other row values. It contains the number of frequency
bins to calculate per second. The percental value in the “Current load” column should be
proportional to this number. In case of the snapshot thread, this column is not filled in.

With the “Reset statistics” button at the top you can reset the following statistics in the table:
“Max load”, “Max queued jobs” and “Total jobs skipped”.

5.7 ibalnSpectra Groups

Already in version 6.30, a group structure of the ibalnSpectra interface tree was automatically
created in the groups TAB of the I/O Manager. This functionality can now be customized:
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ibainSpectra il

<@ Diagnostics | 7% Groups |1 Snapshots

Generate groups automatically

Include top group

Top group name: ibalnSpectra

You can choose whether these groups are generated or not. If so, the user can determine if the
ibalnSpectra interface level is included as a top group. The name of this top group is also
customizable. In the groups TAB, the groups that were automatically generated can be
recognized by the small blue lock icon:

iba /O Manager = 5

A BB 2 B | Hardware ‘Gmups‘Te(hnostrmg Qutputs

BB oalnSpectss| T W
-4y Analysis H

=4y Plart 1 e

=g Device 1 = Select signals

"\ﬂ [1:00: Device 1_Minimum B 0. Padu 8-M Group name: ibalnSpectra
g [1:1]: Device 1_Maximum i 1. Device 1 )

-y [1:2]: Device 1_Aversge 2 Deviee 2 Group linked to  ibalnSpectrs.

/\ﬂ [1:3]: Device 1_RMS % 3. Input signals

r\ﬂ [1:4]: Device 1_Crest +- f 4. MovingFreguencies
’\ﬂ [1:5]: Device 1_Overall (Peak) % 5. Input help signals

/\ﬂ [1:6]: Device 1_Overall (Peak frequency)
Mg [1:7): Device 1_Overall (RMS)

’\ﬂ [1:8]: Device 1_Band1 (Peak)
’\ﬂ [1:9]: Device 1_Band1 (Peak frequency)

/\ﬂ [1:10]: Device 1_Band1 (RMS)

/\ﬂ [1:11]: Device 1_Band1"2 {Peak)

’\ﬂ [1:12]: Device 1_Band1°2 {Peak frequency)

’\ﬂ [1:13]: Device 1:Eand1‘2 {RMS)
/\ﬂ [1:14]: Device 1_Band1*3 {Peak)

/\ﬂ [1:15]: Device 1_Band1"3 (Peak frequency)
-"g [1:16]: Devies 1_Band1°3 (RMS)
-4y Pant 2
(- Device 2
-y Click to add group ..

T[T T[T [TIT[TTT[TTT[TTT[TTT
0 256 512 768 1024 1280 1536 17922048 64 [ 0K ][ ﬁpp'?' ][ Cancd ]

These locked groups cannot be moved, renamed or deleted. You can navigate to the object (i.e.
interface, directory or module) that generated the group by clicking the blue link on the right
panel. You can add other custom groups or signals to the automatically generated groups.

If the “Generate groups automatically” option is switched off, all automatically generated groups
will disappear, except the ones containing groups that where added manually. These groups will
remember to which object (i.e. interface, directory or module) they correspond. You will see a
green lock icon:
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iba I/O Manager

O EE HE +) & | Hardware

Groups

Technostring Outputs

Elﬁ""f] Analysis

Plant 1

L3
4

-~

Select signals

=% 0. Padu 8-M

G- 1. Device 1

G- 2. Device 2

- F 3. Input signals

- fo 4. MovingFreguencies
- # 5. Input help signals

Moving such groups is inhibited. If you reactivate the “Generate groups automatically” option,
the system will use the remembered links to reconstruct the previous group structure perfectly,
even if some ibalnSpectra modules or directories were renamed in the meanwhile. You can
remove the green lock (and so the link) by right clicking the group and choosing “Delete links”:

H 1ba 'O Ma er

A EE H +) [ | Hardware Technﬂstring Outputs | 53 G

Rename
Add group
Delete

- l.:| Delete finks
iy iiche t

Bl ibalnSpect

]

}{ Select signals
=B 0. Padu 81
'l'ﬁh‘l'l'f 1. Devics~
[ 2. Devies :

--ﬁs 3. Input sig
--ﬁs 4. MovingF
- f B. Input hel
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6 Network protocols changes

In versions before v6.31.0 all network protocols were limited to 64 connections. In 6.31.0 you
can have up to 256 connections for TCP/IP VIP, TCP/IP S7, TCP/IP TDC, EGD, Ethernet/IP,
Generic TCP and Generic UDP. For each license you buy for such a protocol you get 64 extra
connections. In the license list in the 1/O manager you can see the number of licensed
connections you have for each protocol.

iba /O Manager Al | o [E] | S

O 3 B3 [l 21 3 ||Hardware | Groups Technostring OQutputs

EE Y General| ~ W
-5 AB ethemet - L
b Click to add module ...
N ﬁ-X-DCSNet 4} Settings § Interrupt info FOB| S Watchdog (& Time synchronization
H 4l
e Click to add device ... General Settings
5= EGD
P & Cick to add module . Intermupt source : ibaFOB-Zio-Dexp. bus 3. slot 4 - Intemupt courter : 19642
Ethemet IP Acquisition timebase : 1,000 & ms Start acquisition on startup of server
3 Ethemet IP (106)
5 Click to add module . Force reload of driver at next start of the acquisition Restart acquistion on nonfecoverable emor
%%5 Generic UDP ) _
iy Click to add module .. A License info
HPCi Request 3 License options:
- License no. : 1234567 E
w* Click to add module ... TCP/IP VIP (128) P
san ibaCapture-CAM Reflecti
;{,‘H 2003server (4) Customer Name: Nic ibaGent EC.‘tI\c'E mer!-mry
:ﬂ Devpc-nicd (5) F}anenc UDP (64) b
ol Click to add module .. License time limit: Unlimited |baCapture(.:AM 3
ibaCapture-HMI ibaQPanel (1)
iy Click to add module ... Dongle HW Id: 0100 00 00 84 EA CE 01 (MP) HPCi f\BCILIES_t
ibaFOB-dio-Dexp Ethemet IP (64) €«
B Link D . Expression plugins
B Link 1 Data sores: 2 Y -
‘il Click to add module ... - e e

6.1 TCP/IP VIP, TCP/IP S7, TCP/IP TDC

These three interfaces use the same network protocol. There are 3 types of modules that can
be mapped to these interfaces: integer, real and generic modules. The integer modules have 32
analog signals with 16 bit integer data type. The real modules have 32 analog signals with real
data type. The generic modules can have a user defined number of analog signals with user-
selectable data types. In previous versions the maximum data size of a generic module
message was 512 bytes. This has now been increased to 4096 bytes.

The message contains a “module index” that is used to identify the connection. The module
indexes from 0 to 63 correspond with integer modules. The module indexes from 100 to 163
correspond with real modules and the module indexes from 200 to 263 correspond with generic
modules. Per license of these interfaces you get 64 connections. The second group of 64
connections corresponds with the module indexes 1000-1063, 1100-1163 and 1200-1263. The
third group corresponds with 2000-2063, 2100-2163, 2200-2263 and of course the fourth group
corresponds with 3000-3063, 3100-3163, 3200-3263.

The following screenshot shows the connection table in the I/O manager. The green rows
correspond with valid active connections. The orange rows correspond with active connections
that are using a module index that isn’t licensed. Data from these connections can’t be
measured. The gray rows correspond with empty connection slots. The connection table is
sorted by module index.
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r ~
iba /0 Manager 4 [
DEEHN D |Hardware | Groups Technostring Outputs
-l Click to add module ... - 510
Flayback
‘ 57 Analyzer
ﬁ Click to add module Address Module index Message counter Incomplete errors  Sequence errors Max packet size o
! Serial 0 127.0.0.1 0 947 o 0 74
-4 TCP/IP Generic 1 127.0.0.1 1 947 0 0 74
i el Click to add module .. =
€ TCF/IP Modbus Client 4 102 847 0 0 138
- gl Click to add module .. 3 127.0.0.1 103 347 o 0 133
& ‘ﬁ; TCP,-"IP Modbus Server 4 127.0.0.1 04 947 0 i} 4102
TDC* Click to add module .. s B E F B z B
=] TCPR/IP TDC
¢ il Click to add module ... < SRl Ly e g Y &
B-}f" 7 127.0.0.1 1001 535 0 a 74
- VIP Integer (0} 8 127.0.0.1 1102 535 o 0 138
S VIP Integer (1) g 127.0.0.1 1103 535 0 0 138
T WIP Real {2)
3{: VIP Real (6) 10 127.0.0.1 1204 535 0 il 4102
I \1P Generic (7) 11 127.0.0.1 1205 535 0 0 4102
3f:= VIP Generic (8) 12 127.0.0.1 2000 427 427 i 74
-3 VIP Integer (3) 13 127.0.0.1 3113 272 272 0 138
5 VIP Integer (10) 5 7 7 B 7 B
-5 VIP Real (11) =2 : : : : : :
& VIP Real (12 15 ? ? ? ? £ ?
r ~
iba /O Manager < l_IEIéJ
DEEHRN D |Hardware | Groups Technostring Outputs
;ﬁ General - P’
B% AB ethemet -
i el Click to add module .. i
.\‘ AN-X-DCSNet %%%Exchanga & Memory view
i iy Click to add device .. EGD port number: | 18246 |
B.._:‘GD
?gg EGD {8} = ||| Messages received with invalid format: 0 Messages received that can't be mapped: 0
ie - 3
?g: Egg ::: 1D§ Messages received with invalid length: 0
%? EGD (12 M 5 I t Multicast joi
B EGD 3 1P Address Producer 1D Exchange ID essage equence Data length Ncarres ulticast jain
kN £eD ;14} counter errors message type  errors
(
%E EGD (15) 0 127.0.0.1 192.168.123.61 10 5072 1 120 0 =
%g‘% EGD (16) 1 127.0.0.1 192,168,123.61 11 5077 0 120 o - L
o £
-3 BGD (17 2 127.0.0.1 192,168,123.61 12 5077 0 120 0 -
--5p= EGD (18)
N 3 127.0.0.1 192.168.123.61 13 5077 0 120 1] =
%}E EGD (19)
D P 4 127.0.0.1 192.168.123.61 14 5077 0 120 1] =
--5¢= EGD (20)
%}E EGD (21) 5 127.0.0.1 192.168.123.61 15 5077 a 120 0 l} =
?g% EGD (22) & 127.0.0.1 192.168.123.61 16 5077 0 120 0 -
£ EGD (23)
7 127.0.0.1 192.168.123.61 17 5077 a 120 0 =
g—g EGD (24)
ID‘ EGD (25) 3 127.0.0.1 192.168.123.61 18 5077 0 120 0 =
%ED‘ EGD (26) =) 127.0.0.1 192.168.123.61 19 5077 0 120 1] =
§g:= EGD (27) 10 127.0.0.1 192,168,123.61 20 5075 1 120 0 -
e Egg :ig 11 127.0.0.1 | 192.168.123.61 21 5077 0 120 0 B
E? EGD (0) 12 127.0.0.1 192,168.123.61 22 5077 0 120 0 B
%ED‘ EGD (31) 13 127.0.0.1 192.168.123.61 23 5077 a 120 0 =
?g% EGD (32) 14 127.0.0.1 192.168.123.61 24 5077 0 120 0 -
R EGD (33) ic TAN A 107 162 1797 &1 o TR n 1N n -

For each EGD license you have you can make 64 EGD connections. There are no limits to
producer ID or exchange ID. The connection table is now sorted by producer ID and exchange
ID. You can double click on a row to go to the corresponding offset in the memory view.

6.3 Ethernet/IP

For each Ethernet/IP license you have you can make 64 Ethernet/IP connections. The
assembly instance must be within the range 1 to 64 for the first license, 65 to 128 for the
second, 129 to 192 for the third and 193 to 255 for the fourth license. The assembly instance
corresponds with the row number in the connection table. You can double click on a row to go
to the corresponding offset in the memory view.

When a PLC tries to connect to an assembly instance higher than the number of licensed
connections then you will see these messages in the the Ethernet/IP log file:

©
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2013-08-28 13:43:13.990 [14: EthernetlP listening TCP thread] : **** ERROR **** :
Forward_Open: Connection not established because driver didn't allow connection (The
parameter is incorrect.

(0x00000057))

2013-08-28 13:43:13.990 [14: EthernetIP listening TCP thread] : **** ERROR **** :
Forward_Open: Connection not established, Connectionlnstance could not created or
configured

In RSLogix 5000 you will see a module fault: Module connection limit exceeded.

M Module Properties - Ethernet_IP_on_Flexlogix (ETHERMET-MODLULE 1.1) rg|

Gerersl Connection l todule Infn]

Redquested Packet Interval (RPI; | 100-Sms  [1.0-3200.0 ms]

[ Inhibit M odule

™ Major Fault Orn Controller IF Connection Fails While in Run Mode
Maodule Fault

[Code 16#0113] Connection Request Erar: Module connection limit exceeded

Status: Faulted oK | Cancel | | Help |

Each Ethernet/IP module now also has outputs. You can define the number of analog and
digital outputs. For each output signal you have to define its value via an expression, its address
and its datatype. Like all other outputs in ibaPDA these outputs are only updated maximally
every 50 ms.

6.4 Generic TCP, Generic UDP

iba /O Manager @ B IR
NDEEHN D |Hardware | Groups Technostring  Outputs
-5 AB ethemet ~ W
i Ll Click to add module ...
- fif, AN-X-DCSNet une -
‘* Click to add device %= Connections | 53 Memory view
5% EGD UDPportlit: ~ 5010-5017
¢ gl Click to add module ...
1y Ethemet IP Messages received with invalid length: 1] Messages received that cant be mapped: [1]
i Gl Clickto add module ... - . N iheat o =
uoe : —— eceive message ncorrec ulticast join
- ¥= kdd " | Source IP address Destination port counter Data length Tty errors
P ick to add module .. E
" 1} 127.0.0.1 5010 2637 120 0 =
| HFCi Request
iy Click to add module ... 1 127.0.0.1 5011 237 120 0 -
H ECBMUECAM 2 127.0.0.1 5012 216 120 0 B =
e ibaCapture CAM (7) 3 127.0.0.1 5013 176 120 0 -
iy Click to add module ...
»ﬂ}] ibaCapture-HMI 4 127.0.0.1 5014 155 120 o =
i Click to add module .. 5 127.0.0.1 5015 135 120 0 -
[ 127.0.0.1 5016 95 120 o =
7 127.0.0.1 5017 81 120 o =
8 ? ? ? ? ? ?
9 ? ? ? ? ? ?

For each generic TCP or generic UDP license you have you can make 64 connections. The
connections in the table are sorted by source IP address and destination port number. You can
double click on a row to go to the corresponding offset in the memory view.

32/81 0



ibaPDA v6.31.0 New Features

7 IntelliSense

You can use IntelliSense in all expression editors in the I1/O Manager. The following expression
components are supported:

- Functions

- Signals: either by name or id (starting with a [ character )

- Technostrings (starting with a “ character )

- Placeholders (starting with a { character )

TSTGTETS 187
=ral r\J’AIIﬂng 1} Digital
Expression Unit Active
Dand200and300 [sine 100Hz] +[sine 200Hz] +[sine300Hz] &)
anda0and 120 [sine40Hz] +[sine&0Hz] +[sine120Hz] @
(£l (2] ]
Device 2_Maximum [2:1]
Device 2_Minimum [2:0]
Device 2_0Overall (Peak frequency) Hz [2:6]
Device 2_0Overall (Peak) [2:5]
Device 2_0Overall (RMS) [2:7]
Device 2_RMS [2:3]
movingFreql00 [4:0]
movingFreql20 [4:5]
movingFreq200 [4:1]
movingFregq300 [4:2]|E
movingFreq40 [4:3]
movingFreq8o [4:4]
sine100Hz [5:0] —
[B] Press TAB to choose between id and name -
T

The IntelliSense drop down window appears as soon as you have typed the first character of
the component:

X to open the function IntelliSense window

[x to open the signal id or signal name IntelliSense window

“x to open the technostring IntelliSense window

{x to open the placeholder IntelliSense window

O O O O

Alternatively you can press CONTROL + SPACE to open the IntelliSense window. The drop
down window for signals also displays the unit of the selected signal. In case you are typing a
signal name or id, you can switch between id or name by pressing the TAB button. In case you
are filling in the arguments of a function, you will see a tooltip with the prototype of the function.
This tooltip helps you to easily see what function arguments are needed at the cursor position of
that moment:

M Dl bdid (I

Fx General f\;Analog I Digital

Marme Expression Unit Active
0 sine100and200and300 [ # | [sine 100Hz] +[sine 200Hz] +[sine 300Hz] E3 )
1 sine40andi0and 120 [sine40Hz] +[sine80Hz] +[sine 120Hz] E]
T [ e |Min(2,) [ O

Min ('expr', ‘reset’)
returns the smallest value of 'expr’. When ‘reset’ is TRUE then the minimum value is reset. ‘Reset’ is optional.
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8 Trigger module improvements

( ™
iba /O Manager <0 =] é
a Lj |§ H 3] [ |Hardware|Groups Technostring  Alarms
G-z AB ethemet - : N
G- ANDCSNet Trgger QdUIe- !;'
[ Debug inter: ]
E--% EEDUQI snace y General I Digital
[y Bthemet IP 4 Basic
B % HPCi Request Locked False
[ ibaCapture-CAM Enabled True
-2 ibaCapture-HMI Name Trigger module
- B8 ibaFOB-20-D Module No. 9
B Timebase 10 ms
B Use name as prefix False
4 Multi station
B ""“J Ib*ahgpz?m o Global trigger False
[ ick to add module ...
5] @ OPC
------ * Click to add module ...

J1.I'I.I' Flayback

m 57 Analyzer
L e Click to add module ...
- %%'é TCP/IP Generic E
R e Click to add module ...
E| ’}f‘ TCPAP Modbus Client
E ------ i Click to add module ...
-8 TCP/IP Modbus Server =
L Click to add module .. ame
%%P}\I; T[D); macue The name of the module.

E
L e Click to add module ..
= %%L TCP/P VIP
i = P Integer (5)
¢ iy Click to add module ...
B f Virtual
: [N Trigger module (3)
i Gyl Clickto add module ...

Q X-Pact -
B Q X-Pact request Edit riggers <&
: i Click to add module ..
B8 Urmapped _i||‘||||||||||||||||||\|||||||||

0" a% sz e wpe o v e a0 [ 0K J[ ey J[ Concdl |

The trigger module now has a hyperlink on the general tab that allows the user to open the
trigger expression builder to add multiple triggers.

f Ly Trigger builder @@1

Trigger properties Trigger parts

Trigger name: TriggerEdge(3:0], 0. 1, 0) (5
analog 0
Trigger comment:

ks
Cevel Triggers when the source signal passes a level and stays on the same side of level for at least
deadTime seconds.
|
+— =Dead time ®
Source signal: "\ 3:0: analog 0 |Z|
Level: O vV
Edge type: @ rising edge
*) faling edge
() both edges
Dead time: 0k ms

When the expression builder is opened a new trigger will be automatically created from the
previous trigger. It will have the same type but will take the next signal as source signal. The

34/81 m




ibaPDA v6.31.0 New Features

name of the trigger will also be automatically set to the name of the source signal. When you
switch the source signal and the trigger name is still the default name then the name of the
trigger will also change automatically. Each time you click OK the settings for the trigger will be
applied and the next trigger will be selected. If you were at the last trigger then a new trigger will
be added. At any time you can select another trigger in the signal grid and the trigger builder will
update to that trigger.
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9 S7 Analyzer Technostring

The S7 analyzer technostring can be used to read texts from a connected S7 PLC.

iF ™y
iba I/O Manager [ <& JL@E
1 5 | 2) B | Hardware Groups | Technostring | Outputs | 23 [
= TCR/P
[ wa Click to add technostring ..
1 COM - j N l
wa Click to add technostring ... JMI Connection
=288 oPC Connection
e Click to add technostring ... Connection mode: | TCP/IP - Connection type: Timeout (s): 15 =
{0 Text file
i e Click to add technostring ... Access point for applications: e PG erface
- Simadyn-D . _
| i-iaa Cickto addtechnostrng || Address: 192.168.123.205 Rack: 0 B s 2 |2 Test
By Ethemet IP [ Activate 57 routing
H & Click to add technostring ...
Custom
o . . Connection established
. e Clickto addtechnostring .. | gy FRN- of PLCTs: BES7 412-2XG04-0ABO
B &/ ibaQPanel Input PLC status: RUN
[ Click to add technostring .. Cycle times: Actual 3 ms Mn 3ms Max 19ms
=+ 57 Analyzer gm—rtbﬂb;sr }gg
" - utputbytes:
a Tnoa‘.nng 1(3) . Markerbytes: 4096
| & Click to add technostring ... Timer: 2048
Courter: 2048
Log.Address: 4096
Localdata: 4096
PLChas 19 DBs
i||||||||||||||||||||||||||||||| 84[ oK ][.ﬂppl}’][Cancel]
0 256 512 768 1024 1280 1536 1782 e
L

On the connection tab of the technostring you can configure how to connect to the S7 PLC. The
configuration settings are the same as on an S7 analyzer module. You can also use the “Test”
button to test the connection to the S7.
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' ™y
3 55 i 21 % | Hardware Groups | Technostring | Outputs | 23 [
== TCP/IP . ,
i e Click to add technostring ... .
) [ Technostring ‘,f Connection
: Name :  Techrostring 1 Section name Startindex Stopindex  Filter
i b ful 0 15 il
 reusie g &
isam Click to add technostring ...
E‘m Simadyn-D Message courter : 1 ]
i ieyam Click to add technostring .. < &
» Ethemet IP Module number : 3 = i
. _na Click to add technostring ... Replace non-printable characters with: (120 |3 x &
- Custom
i e Click to add technostring ... STCPU: [ibageﬂt (CPU 4122 DF) ,] ]
# ibaQPanel Input 0
| aa Click to add technostring .. S7symbol:  DBS\TechnoDB\TECHNO3[1] (-] =
R 57 Aratyeer S7operand: DB 300.DBE 36
WY e chnosting 1 (3 perand: 0B 300 DR5 36 0
“sa Click to add technostring ... Datatype: STRING 0
Length: 00 =
=
12345679 ABCDEFGHEHIJELMNOPQRESTUVHEYZ
L I B B B B B B
0 % s 7 e w0 % e o 84 [ 0K | [ ey [ Cones |

The technostring tab allows you to define which operand you want to read for the technostring.
If you have created an addressbook for the connected S7 CPU via the S7 analyzer interface
then you can select the CPU from the list and then use the symbol browser to select a symbolic
address. When you select a symbol the corresponding operand, datatype and length are filled
in. All datatypes except for the STRING datatype are converted to an ARRAY OF CHAR of the
corresponding length. You can still change the length manually if you want to read another
number of characters.

If you haven'’t selected an S7 CPU then you can manually enter an S7 operand. You will also
have to choose the datatype. There are 2 options:

e STRING: This datatype consists of an integer containing the actual length of the string
followed by the string characters. IbaPDA reads length + 2 bytes from the S7 and uses
the actual length as the size of the text.

e ARRAY OF CHAR: This datatype just contains the string characters without a
length.IbaPDA reads length bytes from the S7 and it checks for a terminating zero to get
the length of the text. If no terminating zero is found then it just takes all bytes as the
text.

A new technostring is received if the read text is different than the previously read text.

Technostrings can now also be copied via the context menu. This works on any type of
technostring.
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10 PTZ support
IbaCapture-CAM v3.6.0 supports PTZ (pan-tilt-zoom) cameras. In ibaPDA there are digital and

analog outputs signals that allow you to control the PTZ functionality of cameras connected to

an ibaCapture-CAM server.

-
iba /O Manager

-y Ethemet IP

&34 ibaCapturs CAM

=2 lihaCapture-CAM (0}

20§ OPC

TCF

- & TCP/IP Generic Output

. H8 Unmapped

il Click to add module ...

- Click to add module ...
-y Click to add module ..

“- g Click to add module ...

A 4 #) > | Hardware Groups Technostring | Qutputs || 53 7

— ] - @ ™
ibaCapture-GAM (O
[E General lgﬂ Video server]ﬁUAnalog] I Digitall
MName Expression Active [
[=) Camera 0: Camera AXIS Q&035-C S
: g = &
1 Tilt value E] ]
2 Zoom value E] il I
3 Preset position index E] 1 f
(=l Camera 1: Camera 3 ‘:
4 Pan value E] @ !
5 Tilt value E] 1 k
6 Zoom value E] il I
7 Preset position index E] a
[l Camera 2: Camera 4
8 Pan value E] ]
9 Tilt value E] ]
10 Zoom value E] |
11 Preset position index E] 1
(=l Camera 3: Camera 5
19 [pomwciie [FF il F1 I~
ooesizzemcozosoazaes | L OK [ esy | [ Cancal |

-
iba /O Manager

%

'y Bthemet IF

524 ibaCapturs CAM

b= YibaCapture-CAM (D)

3= TCP/IP Generic Output

i Click to add module ...

Click to add module ...
i Click to add module ...

i Click to add module ...

O | 2 B | Hardware Groups Technostring | Outputs || 53 (3

ibaCapture-GAM (0

[ﬂ General lgﬂ Video server]% Analogl I Digitd]

MName

Expression

Active i

[ = Camera 0: Camera AXIS Q6035-C
16 Pan active E] D
17 Tilt active [E] O
18 Zoom active E] D
19 Goto preset position E] D
=l Camera 1: Camera 3 :
1 Recording control camera E] a J
20 Pan active E] O
21 Tilt active E] L]
22 Zoom active E] O
23 Goto preset position E] |
=l Camera 2: Camera 4
2 Recording control camera E] a
24 |pan active 2] O
25 Tilt active [E] ]
26 Zoom active m [T] [ ] i
|III|III|III|III|III|III|III|III| I - I ’ Ponly ][ — ]
0 2565127681024230538 7028

T
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The output signals are grouped by camera. Per camera there are 4 analog outputs and 5 digital
outputs. The first digital output is for the recording control of the camera.This signal has been
available since ibaPDA version 6.29.1.

The next 4 outputs control pan, tilt, zoom and goto preset.There is each time an analog signal
that gives the value and a digital signal that determines if the value is active. A command will be
sent to the camera on the rising edge of the digital active signal. A command will also be sent
when the digital active signal is high and the analog value signal changes. There are 4 possible
commands:

e Pan: move horizontally

e Tilt: move vertically

e Zoom: zoom in or out

e Goto preset position: goto a previously saved position. The saved positions can be

configured in the ibaCapture-CAM manager on the ibaCapture-CAM server.

These different commands can be combined.

A command can only be generated if both the analog and digital signal are active. This is
checked during the validation of the module. During the validation ibaPDA also checks if the
ibaCapture-CAM server supports PTZ and if the camera supports PTZ and if ibaPDA is allowed
to send PTZ commands. In the ibaCapture-CAM manager you have to explicitely allow ibaPDA
to send PTZ commands.

In the camera view on the ibaPDA client you can also interactively control PTZ via the mouse or
a connected joystick. This functionality works with ibaCapture-CAM player v3.4.0 or higher (so
no need to have player v3.6.0 installed). For more information about this functionality check out
the new features document of ibaCapture-CAM 3.6.0.
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11 Length-based HD data store

A new data store type has been added to the data storage manager: the HD length-based data
store. It can be used to write data to a HD length store on a HD server.

T

T3] Profiles
B Dizgnostics r

EI @ FSQDR_TKSE o
i ", Signal selection
= (4 FSQDR_TRIG [ Locked
¥ Events Bctive
LI FSQDR_LENGTH
B"E gﬁ;'ﬂ'"g Locations Data store name: FSQDR_LENGTH
Lm M2 Default corflict action: Append | - |
- Add mezsuring location o _ <
,,,,,, La Add data store Conflict dialog time-out: 180 = sec

Historical Data server

Server: DEVPC-JANZ Port: 5180 = Corfigure L)
Store: FSQDR_LENGTH -
Server auto-detect
Server / | IP address Port Version
DEVPC-ELEWOUT 192.168.123.66 9180 1.3.0 BETA1D
DEVPC-JANZ .0.0. 1.4.0 BETA4
DEVPC-MICHAEL3 192.168.123.87 9180 1.3.0 BETA11
TRAINING-ME1 192,168.123.170 9180 1.2.1

[ ok | [ caneel |

As for other HD data store types, the user needs to specify the server name, server port and store
name of the HD store he wants to write to. In this case the data store hame equals the HD store
name.

PO H

1 Profiles

i Ml Diagnostics

B @ FSQDR_TKSE

¢ ™, Signal selection
B # FSQDR_TRIG Maximum speed: 100 = m/s
| L Events

é-- B FSQDR_LENGTH

% [

-l M2
E e d Add measuring location
------ La Add data store .

FSQDRA

Length unit: m

Multiple measuring locations can be configured for a HD length store. All locations must use the
same length unit and maximal recording speed. The actual speed that is used to calculate the
length data in a measuring location equals MAX(0,MIN(maximum_speed,speed_signals_value)).
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In the measuring location configuration one can specify the signals that should be recorded
according to a certain length profile. During one acquisition a signal can only be recorded in one
measuring location under one length profile.

A measuring location requires the following information to be able to calculate length data:

unigue name for the location

Signal references used in PDA client will incorporate the measuring location name into
their signal ID. Renaming a location might thus make PDA client signal references
invalid.

product ID technostring

The technostring value determines the name of the product that is currently processed at
the measuring location.

analog speed signal

The speed that is measured at the measuring location.

digital product present signal

This signal determines when a product is present in the measuring location. On the
rising edge, the measuring location will start a new product. The product name will equal

the value of the product ID technostring at the moment the edge was raised. From this
moment on the speed signal is integrated to calculate the length data.
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The following picture displays the relation between the signals mentioned above:
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o the first graph displays the configuration signals for measuring location ‘ML1’ on a time-
based graph

e the second graph displays the configuration signals for measuring location ‘ML2’ on a
time-based graph

o the third graph displays the configuration signals for measuring location ‘ML1’ on a
length-based graph

e the graph displays the configuration signals for measuring location ‘ML2’ on a length-
based graph

Note that the HD length data store did not record data when the ‘product present’ signal value
was low. Instead the length graphs display gaps with fixed width. Of course the ‘product
present’ signal value is always high on the length graphs.

As you can see, the events that are displayed on both the time and length graphs originate from
one and the same HD event store. This is possible because the HD length store doesn’t only
record data in length, it also records the time relation at sampling rate precision.
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12 HD length graph

The HD trend graph in ibaPDA client has been expanded to display length based signals. When
you create an HD trend graph and drop a signal from a HD time store on it, a time axis will be
created. If you drop a signal from a HD length store, a length axis will be created.
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————

Drop a HD time signal on HD trend graph to create a time-based HD trend graph
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Drop a HD length signal on HD trend graph to create a length-based HD trend graph

Once a time signal has been dropped on a HD trend graph, you won’t be able to add length signals.
Once you've dropped a length signal originating from a certain measuring location, you’ll only be
able to add other signals originating from that measuring location.

On a QPanel you can add HD event store signals on both a time-based and a length-based HD
trend graph.

e Alength-based HD trend graph (= length graph) has the following X axis properties:
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Bb{ HD trend graph

-4 Graph 1

Length gap: 5= pixels
Length unit: m
Length range: 2000 | vl m

[] Show zoom and pan buttons:

4 b @ Relative: 0,78 = times the cument ¥-axis range
() Bbsolute: 20005 m

W b @ Relative: 200 times the cument ¥-ads range
() Bbsolute: 20000 m

= 2008 times the cument ¥-axis mnge

[ Use pause signal: | &) Undefined | v|

o Length gap: number of pixels used to display length gaps

o Length unit: unit displayed on X axis ticks

o Lengthrange: the length range to be displayed on the X axis. This range is not always used
as length range though. Depending on the length base of the signals that are displayed on
the graph, the actual x axis range might be smaller than the range that is specified. This
because a length-based HD trend graph will maximally display 50000 samples for each
signal on the graph. If the length base of a sighal equals 1mm the maximal x-axis range will
thus be 50m.

e The length graph shows 3 extra marker grid columns: T1, T2 and T2-T1.

6]

I 1 145
coil_hL1 ] ! 140
FAL1Y [36.0] coil_present_RL1 (1): i 135
L1 [36:0] speed_bL1 (12,25974) ! o
e = & :
T I‘_ T I T r i T T I‘_‘ II T
500m Om 280m 500m Om 250m S00m  Om 250m 500m
= MName x1 x2 X2-X1 T1 T2 T2-T1 Y1 Y2 Y2-¥1
3 ML1Y [36.0] col_present_ML1 |33%9,00m |263,00m | 1084, 13m | 23/08/2013 156:42:25.459 | 28/08/2013 16:45:12.051 | 00:02:46.531 | 1,000 | 1,000 | 0,000
ML1Y [36:0] speed_ML1 339,00m | 263,00m | 1084, 13m | 28/08/2013 16:42:25.469 | 28/08,/2013 16:45:12.051 | 00:02:46.581 | 12,260 (12,520 | 0,260
When a length graph is paused:
column X1 displays the product length at marker 1
o column X2 displays the product length at marker 2
o column X2-X1 displays the accumulated length between marker 1 and marker 2
o column T1 displays the time stamp at marker 1
o column T2 displays the time stamp at marker 2
o column T2-T2 displays the time span between T2 and T1 (including gap time spans)
When a length graph is in live-mode:
o column X1 displays the live product length
o column T1 displays the live time stamp
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o column T2-T2 displays the total axis time span (including gap time spans)
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omX1 182, 09m

When a marker is dragged over a length gap and it is released the marker will snap to the end
of the product before it. This way the total length of a product can easily be inspected.

¢ When scrolling the X axis on a length graph, certain ticks on the axis might display a
guestion mark:

®__—

ML [35.0] coil TML2 1)
MLI\ (36 0] apied_ML2 (3,729532)

T T T
7 7 ?

This is because the tick’s values depend on the signal length data. When the user releases the
mouse button to stop the scroll operation, the graph will request the data from the HD server and
the axis will be updated with the correct product information.

e Time jumps are possible both on the time- and length-based HD trend graph. A time jump
can be executed via a time picker or via an event table.
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Using the time picker both time- and length-based HD graphs can perform a time jump

e When an HD event signal is displayed on a length graph, the event occurrences that are
recorded when the measuring location’s ‘product present’ signal value is low are all displayed
inside the length gap.
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13 Datastore changes

The datastore file writing consists of two parts:
¢ The monitoring of triggers and run-length encoding of data
e The actual writing of run-length encoded data to disk

In ibaPDA versions prior to version 6.31.0 both these parts were executed on a single thread
called the acquisition thread. The different datastores were handled one after the other. This
same thread is also responsible to trigger data updates on the clients and to generate alarms. If
one datastore took a long time then this affected the other datastores and also the data update
on the connected clients. If e.g. a network drive was no longer available then the clients would
stop updating for several seconds. Also the generation of alarms would stop for a certain
amount of time. In extreme cases the measurement could be stopped as well if the buffer in the
driver would overflow.

%] Data storage l<"> | E Jl = |_£h]
NE&EH
2] Profiles W
: i Diagnostics . a tqr
POt o 1
i Trigger Mode Locked
4, Signal selection
[l Vvideo triggers V| Active
,_fﬂ Image triggers
: e Files Data store name :  Data store 1
= | gy HD data store 1
-, Signal selection Flush recorded data to disk every |10 | e
[ l_] Add data store ...
Use asynchronous file access  a———

In version 6.31.0 the actual writing of data to disk can be performed on a different thread than
the acquisition thread by enabling the asynchronous file access option. There will be a disk
writing thread per physical hard drive. If e.g. the D: and E: partition belong to the same physical
hard drive then all datastores that write to D: and E: will do their writing on the same writing
thread. If the D: and E: partitions belong to different physical disks then there will be 2 threads
writing data. One for the D: hard drive and one for the E: hard drive. This has some advantages:

o Different data stores can write in parallel to their own disk

¢ Network failures no longer affect other data stores, client updates and alarm generation

The disadvantage of asynchronous file access is that more memory is used. If a disk buffer
reaches 500MB then the acquisition will be stopped and automatically restarted after 5s.
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There is also a new diagnostics node in the data storage manager. The table shows the
performance of all data stores. There is one row per datastore and the rows are grouped by the
thread that is writing data. The name of the thread and the percentage of load of the thread are
shown in each group row. The displayed thread loads are by default average loads. Via the
context menu you can also switch between average and actual values.

Normal timebased datastores with synchronous file access rows show the write speed of
data written to disk. The buffered data columns will show zeros because the data is immediately
written to disk. The acquisition thread load column shows the time spent generating the run-
length encoded data and writing it to disk.

Timebased datastores with asynchronous file access rows show the write speed of data
written to disk. The buffered data columns show the amount of buffered data that is waiting to
be written to disk. The acquisition thread load column shows the time spent generating the run-
length encoded data. The actual writing is done on the write thread and the load you can read
from the group row.

The QDR datastore row shows the write speed of all entrycaoil files at all measuring locations.
The write speed of the product files and entry product files is not shown. The QDR product
thread group row shows the load of the thread generating the product files. The buffered data
contains all the length-based data of the entrycoils that haven’t been used in a product file yet.
The acquisition thread load shows the load generated by saving timebased data to entrycoll
files and by generating length based data on all measuring locations.
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The HD datastores (timebased, lengthbased and event) rows show the write speed of data
written to the ibaHD server. The buffered data shows the amount of data that is waiting to be
written to the ibaHD server. Normally the values should be close to zero. When the connection
to the ibaHD server is lost then the amount of buffered data will rise. The acquisition thread load
column shows the time spent generating the data that needs to be written to the ibaHD server.
This time includes runlength encoding for timebased stores, event triggers evaluation for event
stores and lengthbased data generation for lengthbased stores.

At the top of the diagnostics tab there is the load in the acquisition thread caused by the
datastores. This value is the sum of all the values in the Acquisition Thread Load column. It
shows how much time is spent processing data that needs to be stored. If this goes to 100%
then alarm generation and client updates will get paused. If it constantly stays at 100% then
ibaPDA is overloaded and the acquisition will be stopped when the buffer in the driver
overflows.

= v‘
--[3 QDR

e @ I= 2 L= 4m d:hvdathgdr\EntryCoils\Entry\MLD_ 1533 dat (00:00:01)

@ Il= 1 L= 44m dohvdathgdriEntryCoils'\Messrolle 1MVML1 15&Z2.dat (00:-00:1&)
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-4t HD data store 1 (12,54 kB/s)
----- & HD event data store 1 (0 Bis)

The datastorage status tree has been updated to show the icons corresponding with the
datastore type.
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14 Chart view

14.1 Introduction

The Chart View is a new view in the ibaQPanel. It contains new features that make monitoring
much more comfortable.

Temperature & humidity

— Humidity

Serverroom

Figure 1 - The Chart is a versatile and powerful new view to display signal data

Apart from curves in a variety of representations, a Chart can for example also display images
or texts. In Figure 1 we see an example of a Chart representing temperature and humidity at
three locations. Threshold values have been set for both curves to make it visually clear when
we are outside of normal operation regime. In the background an image file is displayed and
finally, a text header gives information on the contents of the Chart. The curves, the image and
the text are called Items and represent the actual data of the Chart. We will start by explaining
how to configure the base and value axes after which we will explain in detail all Items that are
available in the Chart.
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14.2 General

The Chart can be found in the QPanel toolbox so it can be placed in a QPanel by either double-
clicking it or dragging it to a panel.

iWJi; Bar chart

3 Button

i@ Camera view

[FEE Digital meter

FFT FFT wiew

@ Gauge panel

- HD event table
4y HD time axis

L, HD trend graph
=8 Input combobax
A Label

Wy Multi-state label
Iy Multi-state picturs
(ke Offline trend graph
IRy Picture

@ Scope view

[ 7] Tabbed layouts
—4 Text input control
|~ Trend graph

Editing the properties of a Chart produces the following dialog:

P
% Properties

e B[ =] = e |

R x|

EI ;ﬂ Comman

L@ Visibility

...4%) Enabled state
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----- =§ Printing

[+ X, Base axes

-y Items
i{8] Background (-1}

Sinewaves (1]
t|d Constants (2)

Lo A Header (3)

Update interval: 50

ms

ALk [ 4]r

10

) Isometric 30

| Ay || ok || Cancel |

The main node of the Chart only contains an option to enable isometric 3D view and will be
discussed in section 14.6. Apart from the general Chart node, there are three other main nodes:
base axes, value axes and items. Details of these three nodes will be covered in the following

sections.
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Miscellaneous

[] Show toolbar Digplay grid lines
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In the Visuals node, general colors for the Chart as well as the different curve colors can be
configured. Fonts used for labels and the legend are also defined here.

The Alignment parameter determines whether curves advance in the horizontal or vertical
direction.

By default, only curves and X-Y pairs are displayed in the legend. This behavior can be
changed by enabling Display all items in legend.
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When right-clicking a node, a context menu appears which allows the user to either remove the
selected axis or item or to add a base axis, a value axis or an item. Depending on whether an
axis node is selected, it is possible to remove unused axes i.e., axes that are not linked to any

item.
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14.3 Axes

14.3.1 Base axes

Several base- or X-axes can be configured per Chart.

Puiz X1
Mizcellaneous
Name: X1 Label:
Position: Bottom -
Show s [] Flip zds

Show axis name

Position range

Min: 0 = Mz 1000 = Decimal places: 0 =
Ticks
Label Position i
tick 0 i @
tick 1 125 ——
tick 2 250 i
tick 3 375| |52
tick 4 500 E
tick 5 625 —
tick & 750 M
tick 7 875 —
tick 8 1000 @J

Figure 2 - The properties dialog of a base axis

In the configuration dialog, as shown in Figure 2, some general and layout settings can be
configured for the axis as well as the actual ticks.

Using the Position range section, the user can define the minimum and maximum value of the
current base axis. Note that the minimum value cannot be lower than -1000000 and the
maximum value cannot be higher than 1000000. The decimal precision can also be set here
(with a maximum precision of 10).

Once the range is set, the actual ticks can be configured. This can be done by clicking on an
empty row in the list in the Ticks section. The position represents a point in the defined range
where a tick should be placed. Each tick also has its own text label which can also be
configured here.

The buttons on the right of the grid can be used to efficiently manipulate the tick list:
. lij and li] are merely used to change which tick entry is focused in the grid

. EJ is used to delete a tick entry
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™

=~/ allows the user to copy the tick list to the computer’s clipboard so it can be pasted in
e.g. Microsoft Excel

o does the reverse and pastes a tab-separated grid list in the base axis tick list
. s sorts the ticks in ascending order

o is used to quickly clear the entire tick list

o opens the tick list generator

The tick list generator is a useful tool to rapidly obtain an entire list of equally spaced ticks.
When clicking the tick list generator button, the following dialog appears:

i y
Ll«_-E[ Generate ticks ldb | Jl — | =] Ig
Amourt and range
Amourt of ticks: ] z
Range min 0 = Range max 1000 =
Labels
(") Base name Start value: |0
@ lUse position
7] Add to curent st
Ticks
Label Position
tick 0 0
tick 1 125
tick 2 250
tick 3 375
tick 4 500
tick 5 625
tick & 750
tick 7 875
tick & 1000
| QK ] [ Cancel
e o
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Range min and range max correspond to the range of the base axis for which the tick list
generator was opened. By setting the number of required ticks and clicking Generate, the tick
list will be automatically generated.

By default, the labels corresponding to the ticks will contain the tick position. By selecting Base
name, a more dynamic name can be obtained. Of course, it is stil possible to manually edit the
labels in case a non-logical naming scheme is desired.

Checking the Add to current list box will result in the generated list to be added to the already
present ticks. Otherwise, the previous ticks will be discarded.

14.3.2 Value axis

Similar to base axes, it is also possible to link several items to the same value axis. The
properties of a value axis can be configured using the dialog displayed below:

The user is able to change an item’s value axis by using the legend. A value axis has multiple
scaling modes, like dynamic auto scale, dynamic auto scale (increase only) and a manual scale,
which is adjustable within the properties dialog.

Podz Y1
Miscellaneous
MName: hd (
Label zero line
| Show axis Flip axis
Type
Position: | Left - | Force precision
Notation: | Standard - 0
Scaling
[Chynamic auto scale Display unit
@ [ynamic auto scale (ncrease anly)
Manual scale Min: -1 =
Mae: 1 =
Calor

|Use foreground color
@ Use color of tem with lowest draw order

|se custom color

In contrast to the base axis a value axis can be zoomed and panned. The user can pan a

value axis by dragging the axis. By scrolling the mouse wheel, the user can zoom in or out
P around the mouse cursor. One can also perform scale manipulations using the value axis’
popup buttons, which will appear when hovering over the right side of a horizontal axis or the
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top of a vertical axis. The outermost icons will halve or double the scale range around its center
value. The arrows perform a similar operation but with a smaller zoom factor. The center button
auto scales the axis.

If dynamic auto scaling (or the increase only-mode) is selected, axis manipulations have no
effect. If a value axis is removed, by using the axis’ context menu, all items that are assigned to
the selected axis will be linked to the next available axis.

Another handy feature is that the user is able to label the 0 value of a value axis by a signal. If
the measured values only measure the deviation from a reference value (e.g. £5) the user can
assign the reference value (or signal) to the base line of the value axis.

The user also has the opportunity to set the axis’ color. Use color of item with lowest draw order
means that the color of the value axis is the color associated to the item with the lowest draw
order (excluding image items and text items) assigned to this axis. Use foreground color means
that the color of the value axis will correspond to the color selected in the Visuals node of the
properties tree.

Note that if a value axis does not contain any item, the axis will not be drawn.
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14.4 Items

All items have two properties in common. A first one is, similar to axes, a name that is used to
identify the item in the tree structure and the legend. The second one is the Draw position: this
parameter determines the order in which the items will be drawn onto the Chart. A draw position
smaller than zero indicates that the item is drawn underneath the Chart’s grid lines. A draw
position greater than (or equal to) zero indicates that the item will be drawn on top of the grid
lines. The item with the highest draw position will be frontmost object. Note that for transparent
items, the grid lines will always be visible.

14.4.1 Curve

The curve is the most efficient and configurable item to display signal values.
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Curve Constarts’

Miscellaneous foues
Base ads: x2 -

Mame: Constants

Draw order- 20 Value axis: 1 -
Visuals Chymamic colors

Style: | Bars v 7| Enable

Fill: |T'EIHSPEII'EI'¢ "'| Upper limit: « o IEl lil

Opacity: D Lower limit: & B Izl E

Color- - | Display threshold values

Bar width - 0 Yy Line thickness: (3 =

Auto size bars Line color: U

Ticks
Signal Label Position &
[1:1] 1 [] -100 -100
[1:2 2 -78 77| 2
[1:3] 4 -56 -55
[1:4] 8 -33 33
[1:5] 16 -11 -11
[1:6] 32 11 11
[1:7] &4 33 33T

Figure 3 - The properties dialog of a curve item

Every curve must be linked to both a base axis and a value axis, which can be selected through
the drop-down menus in the Axes section.

A curve can be displayed in four possible ways: as discrete bars, lines or points or as a
continuous curve with a user-defined pen/bar width. For each display style, it is also possible to
configure whether the resulting drawing should be empty, opaque or transparent. In the latter
case, it is possible to define an opacity ranging from 0% to 100% where 0% corresponds to full
transparency and 100% to opaqueness.

Apart from a default color, the user can also define fixed or dynamic threshold values with
corresponding colors. In the example of Figure 3, the portion of the curve above 50 will be
colored in red while values below 5 will be colored in orange. Values in between the thresholds
will be drawn using the color set in the Visuals section.

The current threshold values can also be displayed as dashed lines with a user-defined color
and line thickness.

The actual signals, linked to the ticks can be defined in the Ticks section.
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The user is able to drop signals into the view. If the amount of dropped signals is less than five,
the signals will be dropped on a newly created base and value axis automatically.

g )
MCUWE'CUWEE’ ldD|Jl':'|EI|_ih_J

Migcellaneous

MName: Curve 3

Draw order: 3 =
Visuals Foes

Shyle: [D_lr‘u'e - ] basze axds: X1 - X_t

Fill: [Nune v]

Calar: s - value axis: Y1 - T-,-"'

Pen width : 1 =
Ticks
Signal Label Position
[1:1] 1 | tick 0 0
[1:7] 2 tick 1 125
[1:3] 4 tick 2 250
[L:4] 8 tick 3 375
[1:5] 15 tick 4 500
[1:8] 32 tick 5 025
[1:7] 64 tick 6 750

tick 7 375
tick & 1000
| ok || cancel |
-

Figure 4 - Dropping more than 5 signals at a time produces this dialog to manually
configure a base and value axis

When more than five signals are dropped into the view a new dialog will appear (see Figure 4)
where a base and value axis can be selected. In addition, the user has the opportunity to add

+ +
new base and value axes by clicking the buttons and .

Vectors can also be dropped in the Chart.

Vector

Signal

QPanel B
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The tick list will be different in this case: the label and position column are no longer visible and
only the vector signal is displayed. It is possible to select another vector but it is not possible to
switch back to the original mode where individual signals can be selected in the tick list. When a
different vector is selected, it is checked whether the selected base axis contains enough ticks

to properly display the new vector. If this is not the case, a warning will be displayed in the Axes
section and changes will not be applied.

Fues
Base mds: [l -
Value ads: 1 -

The zelected base axis does not
contain enough ticks to display the
selected channel

14.4.2 Image

Static images can be incorporated in the Chart through means of the image item.

Image "Background®
Background image

Filename: C:A\PDANmages‘backamd png| |:|
Mame: Background

Draw arder: B==

Fill: | Transparent -

Opacity: U

Size
@ Enlarge to chart
Criginal size
Manual size Width: |10
Height: |10

Apart from the standard item name and draw position, the user has to supply the full path of the
image. If the path is invalid or does not exist, a default image (the iba logo) will be used.

There is also an option to set the transparency of the image by selecting the Transparent fill
mode and adjusting the opacity slider.
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Exterior

Figure 5 - Relative position of on image item

The image can be stretched to fit the Chart, resized to a desired width and height or kept at its
original size. When the Original size or Manual size mode is selected, the top-left corner
(relative to the Chart’s top-left corner; see Figure 5) of the image can be configured.

Images can also be dropped from Windows Explorer into the Chart. By default, the image will be
drawn transparent, stretched to fit the Chart and assigned to the first base and value axes.

14.4.3 Region

A region is a defined, colored area within the Chart and can only be adjusted in the properties
dialog.
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Region Green zone'
Miscellaneous

MName: Green zone
Draw order: 3=
Colar: D
Opacity: |_J
Bounds
Height
Full @ Limited Value =dds: 1 -
Maee: & 0 |Z|
Min: v 20 (=]
Width
@ Ful Limited X1

The appearance of a region is defined by its color and opacity which can be set in the
Miscellaneous section.

For both the height and the width, the user can choose whether to stretch the region or to have
it bound by fixed or dynamic coordinates. Values exceeding the axis’ range will be clipped (e.g.,
if the base axis ranges from 0 to 10, a value of -5 will be interpreted as 0).

14.4.4 Cursor

A cursor is a visual item that is able to move over the Chart. It can be used for example to
indicate position of certain devices and can be displayed in several visual styles.
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Cursor "Marker 1°
Miscellaneous

Mame:

Base axis:

Top cap

| Enable

Connection

| Connect

Bottom cap

| Enable

Marker 1

1

Range: 0...1000

Style:

Offset:

Style

Style:

(ffzet:

(=]
F

Draw order: b=

Color:

Size

Position:

Pen width:

Size

Position:

10 z

“+[3:0] Analog_0 E
3

10 n

4+ [3:0] Analog_0 E

A general cursor consists of a top cap, a bottom cap and a connecting line, all of which can be
made visible or invisible. Apart from the standard triangle and rectangle, it is also possible to

supply an image file (which will be drawn to its original size). The position of both caps can be
configured independently by a fixed or dynamic value.

14.4.5 X-Y pair

An X-Y pair is a dot in the Chart of which the coordinate is defined by the current value of two
signals. It is also possible to plot a defined number of previous coordinate values which allows
for drawing e.g. Lissajous-figures.
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XY pair Trace”
Miscellaneous

MName:

Draw order:

Tracked values:

Track width:

Enable signal:

Signal:

Base axis:

Signal:

Value ands:

Trace
= Calar:
1000 =
2= Dot size:
v Always
" [3:1] Analog_T1
*1 » Range: 0..1000

s [3:3] Analog_3
1 -

The X- and Y-coordinate that define the point are linked to a base and value axis respectively.

In the configuration dialog, the number of previous or tracked values can be configured as well
as the size of the previous and current point.

As long as the digital Enable signal is high (or set to Always), a new point will be drawn; in case
the signal is low, the X-Y pair will remain at its current position until the signal becomes high

again.

Note that applying the isometric perspective (see section 14.6) in combination with displaying a
large amount of tracked values can become very costly in terms of available memory resources.
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14.5 Legend

Depending on which setting is configured in the Visuals node (see section 14.2), the legend
displays the names of all items that have been added to the view or only those of curves and X-
Y pairs. As is the case for e.g. a Trend Graph, the items are grouped per value axis.

If a signal of a curve is not valid an exclamation mark is shown at the end of the signal row. The
legend also provides drag and drop functionality: an item in the legend can be dragged to
another, already existing, value axis by pointing to the short line segment preceding the item’s
name and waiting until a small arrow appears. It is also possible to create a new value axis for
the item by dragging it elsewhere in the legend.

Note that, in contrast to some other views, the legend does not indicate the order of drawing,
which is handled by the Draw position.

The context menu of the legend allows the removal of items.
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14.6 Isometric perspective

The Chart can be configured to use an isometric 3D perspective instead of a 2D representation,
as it is done in the FFT view.

— Curve =
i
— — ]

tick 1 tick 2 tick 3 [default base axis]

Configuration of the isometric view is done in the main node of the Chart’s properties dialog

Perspective

|Update interval: il ms

AlE || 4]k

Plane cournt: 10
- 2D

@ |sometric 30
! Timed advance

@ Trggered advance I [0.5] Sin(t02) =0 Izl

When selecting Isometric 3D, additional options will become available to indicate whether the
Chart should advance to a next plane at every time step or based on a trigger signal.

The item data will be drawn on a z-axis with the newest data closest to the axis origin to create

this specific waterfall effect. Images and regions will only be drawn to the back plane; text items
are drawn on the front plane.

Note that using the isometric perspective is more resource demanding than using the 2D
representation.

The axis layout settings are overridden in this mode. Axes are always displayed at the side of
the Chart that does not overlap with the perspective flow direction. While using the isometric
perspective, the zoom function is restricted to the front plane.

When the isometric perspective is enabled, the perspective itself is configurable by dragging the
back plane center point. The back plane center point is marked with a small cross, and the
cursor will change once the mouse cursor hovers over it. During dragging, the items disappear
and the perspective is adjusted.
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15 Event table row grouping

It is now possible to group event table rows. To group multiple events they need to have an

Event table 1

i | & |New query

/@

Time Event

[=l £13-08-23-006055
29/08M13 8:57:33 | coil_ML1
=l C13-08-23-006047
289/08M13 8:56:44 | coil_ML2
29/08M13 8:56:14 | coil_ML1
[= €13-08-23-006039
29/08M13 8:55:32 | coil_ML2
[= €13-08-23-006040
29/08M13 8:55:02 | coil_ML1
[=l C13-08-23-006032
29/08M13 8:5419 | coil_ML2
29/08M13 8:53:49 | coil_ML1
[=l C13-03-23-006024
29/08M13 8:53:00 | coil_ML2
289/08M13 8:52:30 | coil_ML1
[=l C13-08-23-006015
29/08M13 8:51:28 | coill_ML2
29/08M13 8:50:58 | coil_ML1

Message

C13-08-23-006055

C13-08-23-006047
C13-08-23-006047

C13-08-23-006039

C13-08-23-006040

C13-08-23-006032
C13-08-23-006032

C13-08-23-006024
C13-08-23-006024

C13-08-23-006015
C13-08-23-006015

4

equal field name. This can be configured in the event table properties:

When you click the dropdown button a list of all events on the connected HD server and their

fields is displayed:

(Grouping

Group events by field name:

oL

v

Auto-=xpand groups

Group everts by field name:

|v|

|con

T FSQDR_Techstr.BandTS _StMarke
i i~ T FSQDR_TechStr.BandTs_Ofen
Coly T FSQDR_TechStr.BandT5_HaspSollB
. - T FSQDR_TechStr.BandTS_WENR
‘e T FSQDR_TechStr.BandTs_Dicke
T FSQDR_Techstr.BandTS_Breite

B ¥ coil_ML1
B4 coil_ML2
L T COIL

4 [ m

P
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As you can see, the events coil_ML1 and coil_ML2 both have a field called ‘COIL’ that is used to
group the events. The table will create a group row for each of the field values and place their
parent event occurrences inside the group.

When grouping is activated, it is applied both in live mode, pause mode and query mode.

Rows inside a group are sorted as expected. Groups themselves are sorted by comparing their first
child row’s sort column value. Not that the first row inside a group always contains the
maximal/minimal sort column value when sort order is ascending/descending.

The user can manually expand or collapse groups. Using the table context menu, he can expand or
collapse all rows. In the properties dialog he can also choose to auto-expand groups.

It is possible to double click a group row. If you do this, all events inside the group will be fired.
Using the command rules in the settings dialog, the user can send certain commands to certain HD
trend graphs in the layout. If a HD trend graph receives multiple commands it will execute only one
of them.

A possible scenario when using group double clicks is to display a certain product from a HD length
store on multiple measuring locations:

Rule Auto trigger =[] [2¢] Untitled 1
- [¥] Lt HD length graph ML1
o Dlﬂ‘; HD length graph ML2

I

[Event] = coil_ML2 O

Auto trigger E|E| 23] Untitled 1
1 e Db{_ HD length graph ML1

L2 [36T] speeyl_hL2 (26E3621)

o ! 145 P Ul | /7 Newauery| 7| | 52 @
coil MLt L = 14,0
—Emm[s ool prezert_ML1 (1] ] = 135  Time © Event  Message
. b ) ) 13,0
ML T{36:0] Sp:ged_h.ﬂu 10,08 g = e
e i By 12,0
2 5 115 29813 | coil_ML2| C13-08-23-006148
T 10 —==
; I = 105 29/08M13 )
| . . I._J . . | . . IJ . 913205 coil_ML1| C13-08-23-006148
250m 500m Om 250m B00m Om 250m B00m Om 250m
® o = I:_. oo 475
L2 [35.0 rezent_hil2 =] =] 495

150 El C13-08-23-006130
ST 29/0813

T_ T T T T T T T T T . -
el et AN irm A i AN Nirm AN i 91 U42

Coll_MLZ| C13-08-23-006130
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16 QPanel — Dynamic object properties

16.1 HD Time Axis control

ifli Bar chart

E3 Button

fig Camera view

lkl:[ Chart

BEL Drigital meter

FFT FFT view

@ Gauge panel

3 HD event table

Ly, HD trend graph

Input combobox
A Label

Wy Multi-state label

Iy Multi-state picture

(ke Offline trend graph

Iy Picturs

@ Scope view

[ 7] Tabbed layouts
& Text input control

|~ Trend graph

(=l T T <] <] [ I |

A new control has been added to the QPanel called HD time axis. Using the HD time axis, it is
possible to control several HD trend graphs simultaneously. The zoom and pan buttons, found

in individual HD trend graphs are available, as well as a play and pause button and a zoom
reset button to restore all linked HD trend graphs to their original state after zoom operations
have been performed.

71/81



New Features ibaPDA v6.31.0

r ~
f Properties = EIEI—J
RS0 : R —

ag Common

e || ) () (e () (2 () () (e (2 (2] (=

Commands

Send commands to all HD Trend Graphs

[ ey |[ ok ][ Cancel

In the properties window of the HD time axis it is possible to configure which buttons are
displayed: e.g., it is possible to only offer play or pause functionality. Since it is possible to have
several HD time axes in one QPanel, the user can customize the position of the individual
buttons: in the most extreme case this means that there are 10 HD time axis controls, each
displaying only one button. That way, the position of the buttons can be fully customized.

To configure which HD trend graphs are addressed by the HD time axis, the user has to select
the desired HD trend graphs in the tree structure on the right. In case all HD trend graphs need
to be addressed, checking “Send commands to all HD Trend Graphs” is sufficient.

16.2 Command button event can be specified

Commands

Bxecute commands on rising edge of signal: | X Unassigned E|
Ctd Shift Alt

Keyboard shortcut: ] ] ™

WhilePressed command cycle time {ms): 100 =
Commands Event @

» Pulze digital signal E WhilePressed
Switch layout OnReleased
Execute command line OnPressed

For command buttons, it is now possible to define when a command is executed. The three
possible options are: when the button is pressed, while the button is pressed or when the button
is released. The event is linked to individual commands so it is possible to define complex
behavior for a command button.

The WhilePressed event is however a special case: first of all, the user has to define a repetition
rate with which the configured command is repeatedly executed while the button is being
pressed. Second, only a few relevant commands are allowed to be used in combination with
WhilePressed behavior:
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e Execute command line
e Pulse digital channel
o Upon pressing the button, the digital channel is set to 1; upon releasing the
button, the digital is set to 0 (regardless of the original value)
e Set signal value
o The selected value is written to the selected channel upon pressing the button;
when releasing the button, the original channel value is restored
e Pause
o When pressing the button, the related views are paused; upon release the
related views are resumed
e Resume
o Inverse behavior of pause command

16.3 Auto-hide toolbar

BE[E|e X Bam (9 o2 & STl [F5 0§ W%

The QPanel toolbar has an auto-hide feature: by right-clicking the toolbar and selecting Auto-
hide, the toolbar will disappear. When hovering the mouse over the top of the QPanel, the
toolbar will appear again. This setting can also be configured in the general QPanel properties.

16.4 Dynamic properties of all objects

rff‘ Properties [‘{]D | = Jl = | =l |-£9-]1

=J-&+i HD time axis
=
%y Position
E Visibility
... Enabled state

MName: HO time axis 1

Width: 415 |2 Height: |22

Ak

aoob ) [0k [ Comesl ]

L A

All QPanel objects now have an extra Common node in the tree in the properties window. Here,
the name of the object can easily be modified as well as its width and height. Three subnodes
allow the user to configure the position, visibility and enabled state of objects in a dynamic
fashion.

Jit<’ 73/81



New Features ibaPDA v6.31.0

# Position
Signal: "\ [2:0] Lorentzian E
Min: |0 |Z| Ma: |1 |E|
Position:
Min:  [100 |2 Mz 2000 5
' Position
Signal: Ay [0:01 Sin(t0) |E|
Min: | -1 |E| Ma: |1 |E|
Position:
Min: |20 = Max:  |420 =

In the dialog corresponding to the Position node, the user can link the X- and Y-position to
ibaPDA signals. After a signal is selected, the user has to define the range in which the signal
operates. Then, the value of the minimum and maximum X- or Y-position has to be configured.
In the above example, when signal [2:0] has a value of 0 or lower, the X-position of the object
will be 100. When the signal has a value of 1 or higher, the X-position will be 200. For values in
between, the X-position will change linearly with the signal value.
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For the visibility of each object, the user can define whether an object is always visible or

[7] Visiblity depends on logged on user

Visibility depends on signal

I [3.0] Digital_0

74 Unassigned
- F 0. Goniometric
- F 1. Fixed
=2 3. ibaQPanel input
|| 2.0: Digital_0
. [II 3.1: Digital _1
- Il 3.2: TechnoStringTrigger
[l 3.3: EventTrigger
i Il 3.4: Digital_4

invisible, or whether this property depends on the logged on user or on a selected signal. This

can be done by checking the corresponding boxes and defining corresponding users or a

signal. When both options are checked, both conditions should be satisfied in order to display

the object. Note that the user condition is always fulfilled for the administrator.
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") Enabled
(71 Disabled
@ [hymamic

Enabled state depends on logged on user

User(s): | v|
[ User1
) Bt

Signal: IEI

The enabled state of an object can be configured in a similar way.

76/81 5]



ibaPDA v6.31.0 New Features
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In order to help the user visualize in which region an object can dynamically move, the concept
of dynamic regions was introduced. By pressing the third button from the left in the QPanel
toolbar these regions can be shown or not. It is also possible to toggle the visibility of dynamic
regions using the context menu.

When selecting an object, apart from the usual resize handles, there will also be a rectangle
consisting of red and green lines. The enclosed region defines the boundaries in which the
object can move. The top and left lines of the rectangle are marked in red since they cannot be
resized or moved: the top left corner of an object is always anchored to the top left corner of the
dynamic region. The bottom and right lines of the rectangle can be resized, either individually or
simultaneously by positioning the mouse pointer over the bottom right corner and dragging the
appearing handle.

Note that in design mode, an object is always positioned at the minimum coordinate.
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TS ESNEEE )

-
7 Properties

[=-{5% QPanel
Jﬂ Printing Allow objects to dynamically change position
g Only display dynamic regions of selected objects

Allow ohjects to dynamically change visibility and enabled state

Coob ) [0k [ Comoa |

4

L%

In the properties window of the QPanel, dynamic behavior of all objects can be enabled or
disabled. The user can also decide whether the dynamic regions are only displayed for the
selected objects or for all objects on the QPanel. This can be useful for aligning several regions

with respect to eachother.

16.5 Backup picture in layout file

Background color: E
Picture file path: @ Static:
() Dynamic: i) E|

|| Backup picture in layout file

Before, in a single-state picture, only the path to an external picture file was saved. When
porting an ibaPDA layout file to another computer, the path might become invalid. Now, there is
an option to backup the last-known picture at the configured path in the layout file. QPanel will
then display this backup picture instead of the default iba logo in case the path is invalid.
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17 FFT view

17.1 Interactive and static markers

We introduced a distinction between static markers and the interactive marker. In previous
versions of ibaPDA, there was an interactive marker only. You can move the interactive with the
mouse. The positions of the static markers are determined automatically. For both types of
markers, you can define harmonic and sideband markers. Below, you see an example of an
FFT view having three static markers next to the interactive marker which is on the left.

FFTView 1 4 &
- =) (=) . .
bl 2 @ivie 2 2 g 1,0000
/moving 100Hz: 05,0 Hz | — e {amp} (InSpectra Exbert 17 [30] sinel D0and200an3300
i moving Z: 9 Hz moving z: 8 Hz
0E ing200Hz: 191,9 H ing300Hz: 287,8H
0,51
0,4
0,3
0,21
0,11
D -
0 50 100 150 200 250 300 350 [Hz]
® moving100Hz: 95,9 Hz i {amp} (InSpectra iExper‘t 17 [3:0] =inet 00&and200and 300
04 moving300Hz: 287,8 Hz
0 50 100 150 200 250 300 350 [Hz]
® 3 (InSpectra Expert 1) [3:0] sine1 00and200and300 (#1024)
1
-1
3
‘0 01 0.2 03 0.4 05 0.6 07 0.8 09 [sec]

You can customize the interactive marker in the properties dialog of the FFT view:
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27 FTUpETUES — - -
B~ Main window General

-5} Visuals

-+ Band coloring Enabled Marker color: E

-~ X, Base axes

=-]] Markers
i ——— Harmonic markers

‘... Static markers

=Ty Value axis 1 Below: 0 s
LMy Spectrum 1 Ahove: 0 —
-¢=§ Printing -
=+ Spectrum slave
E' Base axes Sideband markers
EI---T_'f Value axis
LM, Spectrum 1 Count: 0 -
= Time slave
X, Baseaxes Offset: e E

: Ty Value axis
[P Time parameters

You can change or add static markers in the following table which is also in the properties
dialog of the FFT view:

4 Properties —— e — — — |
- Main window Static markers
i Band coloring Harmonics Sidebands
.- X, Base axes Name Fundamental Factor  Unit  Below Above Mode Offeet Count Enabled Color
b ][ Markers moving100Hz | [4:0] movingFreq100 1 Hz o o Both 1 0 pre—
:---ker moving200Hz | "\ [4:1] movingFreq200 1 Hz 0 0 Both 1 0 | |
B v Value axis 1 moving300Hz | "\ [4:2] movingFreq300 1 Hz 0 0 Both o1 0 _—
BV r R | — _m—

=4 Printing
=+ Spectrum slave
i X, Base axes
Bty Value axis
(v Spectrum 1
- Time slave
i X, Base axes
Loty Value axis
L. TP Time parameters

Note that the fundamental as well as the sideband offset can be a signal. In the factor column,
you can specify a constant by which the fundamental will be multiplied to get the marker’s
position.

In case a static marker depends on a signal, the position of the marker is calculated as an
average of the signal. The time range for the average corresponds to the time range of the FFT
of the synchronization curve. The synchronization curve is a setting in the general properties. In
case there is only one curve on the FFT view, then the synchronization curve is always equal to
this curve. This property is named synchronization curve because the marker positions are
synchronized to the FFT of that curve.

17.2 Bands and labels

From version 6.31 on, also the band and label positions depending on a signal are calculated as
an average based on the synchronization curve (as explained in the previous section).
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18 Custom legend and tooltip in trend graphs

|£| Properties l oo | B Jl =NACE X
Bt Trend graph Legend
D%‘ Content: ) Signal name
E| ™, Graph 1 () Signal name and value
T Y-fus 1 @ Custom  %n %3] Parameters:
B s ?ra‘[:’hf. . %n: signal name
L bty Y-fuis . %hu: signal unit
: Style: Transparent - bu: signa
= My Graph 3 [ = ] %ecl: first comment
P bty Y-fuds 1 %c2: second comment
Graph 4 Tooltip % X-value at X1 marker
oty Y-fis 1 || Content: @ Signal comments Faad: K-value at X2 marker
Graph 5 ) %odi difference between marker X-values
L Loty Y-fuis 1 2 Custom '31 & Fyl: ¥-value at X1 marker
E}n‘u Graph & wee % -value at X2 marker
[ A p ifference between marker Y-values
bty Yeods | Sedy: diff b ker V-val
E}% Craph 7 - %5 sampling period
Db i
E},\j g';_ath;(IS ! Use optional format strings "w.p" to specify the
$ hocis 1 formatting of a numeric parameter where
[ Ty Y-hods "w" is width and "p" is precision.
E‘“‘" Graph B_ Width is the minimum number of displayed
; "
T"' -huris 1 characters. Precision is the number of digits
-~ Printing after the decimal point.
E.g "%5.2yl" shows the y-value at the X1 marker
with a width of 5 characters and a precision of 3.
| =
[ Apply to preferences [ Apphy ] [ QK ] [ Cancel ]
b,

Similar to ibaAnalyzer, it is now possible to configure a parameterized string for the legend and
its tooltip in normal and HD trend graphs. A tooltip that appears once the user starts editing
either the custom text field of the legend or the tooltip explains which parameters can be used.
Some parameters have no significance in live mode (e.g. parameters related to the second
marker which is then not displayed); these values are then replaced by a -. Note that the current
signal value corresponds to %yl (even when no markers are displayed).

The values are formatted in the same way as the marker grid. This means that the number of
decimals and the scientific notation is dependent on the axis settings and zoom levels. It is also
possible to apply formatting to numeric values. The syntax is as follows: %w.pc where ,c is the
name of the parameter (e.g. x1, dy, ...), w corresponds to the desired width of the resulting
string. This is the minimum number of characters that will be displayed. Extra spaces will be
added to the left in order to get to this minimum number of characters. If the value requires more
characters than the specified width then the width is increased. ,P* is the precision. It determines
how many digits after the decimal point are shown.

The configuration of the legend has been moved from the general Trend graph node to a
separate Legend node.
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