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PBA.pro Arinc 429 Resource Component

The PBA.pro A429 component implements a PBA.pro resource component for AIM’s Avionics Da-
tabus Interface Modules for

- Arinc 429
The functional groups for a specific resource type are identical for all three buses and consist of:

- general board control and status (‘APIxxxx node’)

- Channel nodes. Count depends on board configuration. 4, 8, 16, 24 and 32 chan-
nel boards available

- Bus monitor (‘BM' node)

- Discretes (only present with the corresponding Hardware)

F Y API-429
- # status
- 5Ff Channelt
= Bff Channelz
- 5 Channel3
o TF Channeld
- B Channels
5ff Channels
=i Channel?
- 5F Channeld
# 9 BM
# I Discretes

A single A429 Resource component adds the following menu entries to main menu and buttons to the
tool bar:

Start/Stop all enabled Replay Channels

Show the Resource Overview Start/Stop the Bus Monitor

Start/Stop all enabled TX Channels  Start/Stop all Enabled Rx Channels
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General Board and Status Information

System Overview

Double click on the resource node (e.g. A429-Board1) node of the corresponding resource opens the
board system overview.

Same as Main Toolbar

=y API-429

é Status

ot Channell
Channel2
Channel3
Channel4
Channels
Channels
Channel?
t Channeld

PEPERER

A2

o+

Channel Setup

7, Resor ceList AMC 429 Mod1_

Control Single Channels

THmE L W
Channel Setup | Channel Status = Resoutce Basic =~ BM
ohiectMame Channel Comment ChannelType  ChannelSpeed  ParityMode fx.\in;ﬁituc.l-e Active Recording

Channell i Tx High ParityBit 11,0 false  M/&
Channelz 2 Replay High ParityBit 11,0 False (WIES
Channel3 3 Rx High ParityBit [1E: false  False
Channeld 4 Rx High ParityBit A false  False
Channels Disabled NiA A I Nf&A jA
Channelé & Disabled s M A Ni& Mia
Channel? 7 Disabled N Y s N/ MiA

i} Disabled M MiA TfA Ve A

2 Disabled NfA i /A MiA A

10 Disabled NjA NjA (S NiA o NjA
Charnel11 1 Disabled  NiA /A NIA A NIA b
064d:0%h:27m:39,321000s

Irig Time of the Board

The first page shows the Channel Setup page, which allows to setup the singe channels. Help about
dedicated properties is available, if you move the mouse over the related property.

Channel Setup | Channel Status | Resource Basic | Bm |

objectiame | Channel | Comment l ChannelType | ChannelSpaeLI PatityMode | Txamplicude lActjvel Recording |2
Chamnelt |1 | [Rx  Jlow  fariBk  INA  ous e |
- A e e e L o N R L L S
Channeld |3 . Disabled MiA MiA MjA MNA NGA

(Charneld |4 | Disabled  NJA  N/A A A N
_ChannelS .5 i -_LDW ariii:;;:ity Mad:a 'oFI:he Channell?i_isa Par;‘tl*:'hBit for data or
Channels 6 [Tx Low Paritvem TTT,0 T TR T
Channel? ; ;Disabled ENM B iI'*.I.I‘F'. . -]NIA H,f;i._ ”I\_l,lfA_
Chanels |8 | Disabled  MA e wa |wa ma |3

A double click on the Channel property opens the Label Setup view, and a double click on the Active
property starts/stops the channel operation. If the recording is active and recording data is aveilable, a
Anihla cliAlisah fFasiReleei GiredpnrRbditi estremertiadore cérdiramtfitel 1/(8§8) 88-SOURCE | www.artisantg.com
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25
N AL

The second tab shows the Channel Status of each enabled channel. Disabled channels are not visi-

ble in this list.
Channel Setup  Channel Status | Resource Basic | &M |
Skatus RecStatus Count Etrors
Charnell |Fun |Run | 366 0
Channe!z Run Run e F"’ggé_ . = 1]
Channels |Run ~~ |Disabled 1366 o %
Channelé Run N ?E_li;;t]ed 366 0

A double click on the Status property starts/stops the channel operation. A double click on the Rec-
Status property opens the recording file view and a double click on the Count property opens the Ac-
tivity View List of the related channel.

= The third tab contains Resource Basic Information and allows changing the name of the resource,
selection of the used DBS node and the Irig Time Source.

Charnel Setup | Channel Status  Resource Basic | gv |

Property Value
objectName A429-Boardl
Tvpe TvpeAd429
DefaultMame A429-Boardl
Description Ad429-Boardl
Server local
an 31
Module 1
IsCpen true
DbsStreamld ARINC 1
BoardType Armc
IrigTimeSource Internal

The forth tab allows to setup the Bus Monitor (see the corresponding chapter in this document).

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Gesellschaft fur angewandte Informatik und Mikroelektronik m.b.H.
Sasbacher Str. 2, D-79111 Freiburg, Germany

Receiver Channel

If an Arinc 429 Channel is set up to Receive (Channel Type = Rx), the channel object has the: follow-
ing layout:

Beyond the Capture node an Activity and Setup node appear. The setup node allows to define which
labels should be enabled to receive (default all). Depending on the setting of the property ShowAllAc-
tivityOnStart in the Capture node, the Activity node contains either all enabled labels or all Labels
witch are enabled and have activity. If ShowAllActivityOnStart is true, an Activity Label node is shown
for each enabled Label in the Setup container, otherwise an Activity Label node is only shown, if there
is traffic on the related Label. If the Setup Property SdiEnabled is set to true, SDI sorting is enabled for
the related Label. In that case you may have up to four activity labels for one setup label on the activity
side.

Information on the dedicated properties of single objects is available as tool tip.

?g Stakus !

= = Capture \

= & A BN R esourceList. API-429-Mo. B [=] B3
3 ¢ L3 Channell
¥ 4 Labe
i Labell objectMame Channel1
= Labell Chanrel 1
té- Labell Corment
= Setup
z : LabelList ChannelType Rx
Labeld ChannelSpeed |Low
Labelt ParityMode ParityBit
4= Labelz Active false
4= | abeld :
i (el Recording false
dum | 2haIE

\ Channel

Resourcelist. A429-Board 3 _na
Property Yalue
objectMame Capture
ShowallactivibyonStart false
Capture

Channel5.Capture.Setup.LabellList ! 418
njctName : Enabled | SdiEnabled | Sditlame00 | Sdifame0l Sdiblame11
Labeld 0 true false TS NA A ' TS (1
PSS b1 sD.. Labell SD.. Labell SD... 1

SdiName10

Queuesize I

Labell 1 true true

Rx Setup.LabelList
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Y A429-Board!

: é} Status
£ 4% Channell -
’ & status A429-Board1.Channell.Capture...J8 [=| P3]
! = Capture Property N
ﬂ -E'; by objectMame
= e oetup
# &= Labellist LoopToChannel
# = LoopPallution

On the Setup Node of a receiver channel it is possible to select another channel as loop channel. This
allows the selection of dedicated labels from the receiver channel to be sent out on the loop channel.
The loop channel cannot be used for normal Tx operation anymore. Furthermore it is possible to
change all elements (label or data) of the received label.

Channell.Capture.Setup.LoopPollution S <

objectName | Comment | Enabled | Label | SdiMode | AndMask | OrMask | XorMask | AddSubMode
Label0 frue 0 ISDI_NONE iFFFFFFFF Q0000000 | 00000000 _Disab|ed

Labell_SDIOO SDI_00 FFFFFFFF | 00000000 | 00000000 Disabled

Insert Loop | Pollution Labe - Delete * Move Lp Waye Dawn ° Filter
t Loop { Pollution Labed Delet Move p | & Move D * Filk

Each Loop/Pollution Label is attached to exactly one Rx Setup Label. This may be selected with the
Properties Label and SdiMode.

The default configuration (AndMask = OxFFFFFFF, the other Masks equal to Zero) will forward the
selected labels on the selected loop channel without modification.

Via AndMask and AddSubMode Properties you may change the data of the received Label according

the selected function.
Capture.Setup.LoopPollution.Labelil
E.g. the Function
Property Yalue
= Label =1 ohjecthame Labell_SDI00
AndMask = 0xFFFFFFOO et
OrMask = 0x000000012
Enabled true
will apply the two masks to the received label 1. This Label 1
will cause the label number to be changed to 12 Hex :
SdiMod 100
== 22 Oct. The data of the label will not be affected. st 2L
The label 1 data, received on the Rx channel, will be AndMask FFFFFFOO
send out on Label 22 (Oct) on the selected loop i
channel. XorMask 00000000
With other bit patterns you may also modify the AddSubMMode Disabled
data. If AddSubMode is selected you may specify a
value, which is added or subtracted from the re- S Install
ceived label.

The values may also be modified during runtime. Click to the Install button, after you have made all
your changes, to write the changed values to the board.
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¢ PbaPro.Resourcelist.API-429-Mod1.Channell.Capture.A... B [8] B3

LabelvYalue
Labeln |0 SDI_M... | 112 : 0 100,2 |11 |
- T8 Channell T Tl i S (31 SO VR { i
s " Labell |1 1SDI_00 11z {0 00,2 111
; é Status PR ! ; ! ;
= Captyyé fabelill: sbrot | [0 |0 |00 |0
- 8 ticitv Labelt |t |SDI_10 | 0 0 0,0 |0
= Labell | T i T [ [
e " 1 SDI_11 0 [ 0,0 |0
" Data Labell Skl | LA :

Rx Activity List

The Rx Activity list shows the current status of the received labels. Depending on the property
ShowAllActivityOnStart on the capture node, the view shows only enabled labels with activity, or it

shows all enabled activity labels.

By a right click to the Activity node it is possible to open the corresponding “Receive Activity Label

View’
m 8 429 Receive Label List
Setup

hannelz (‘3 423 Feceive Activity Label Yiew

hannel3 ——r
Status %5 Expand Nodes

: fe”'j a7 Collapse Modes

This view shows a quick overview of all labels and their activity.

i A429-Board1.Channell_Captu B [=] E3

o 33 CE LT
W .
w0

If there is activity on a label the related entry is displayed in green, if errors are detected it is displayed
in red. A click to a label with activity shows the properties of the related label as long as the mouse
button is pressed. The intensity of the green colour corresponds to the amount of received labels.
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If the QueueSize property of the label is set to a different value than 1, the Setup as well as the Activity
Label will hold a new sub node called Data. This node represents the Label Value Queue. A double
click to the Rate or LabelValue property in the Activity List opens the Label Data View (if available).

I Capture.Activity.LabelD.Data : i_ zl
Label Data Bit: 9 .. 31 a| ¥ Update
Data 1 00z2CDe [ WA Buffer
Iooecos | Folon
Datad |006952 !
Dargd | oozcos S
Data5 |00A952
Datas |oozcos
batar I —
Datag |000000
Datag Joooooo
Data 10 | 000000
Data 11 |oooooo
Data 12 |0oonoo
Data 13 oooooo. rn— ] _"'_|

By default the data at the first position is the last received value. This behaviour may not be desired: if
the data values are to be read by script, it is not possible to know exactly which data index in the buffer
belongs to which received label. For this the Wrap Around Mode can be enabled, either from this dia-
log by checking “WA Buffer”, or by setting the property WrapAroundBuffer on the Setup side to true.

If WrapAroundBuffer is enabled, the last received label is highlighted.
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Transmitter Channel

If an Arinc 429 channel is set up to transmit (Channel Type = Tx) the channel object has the following
layout:

Beyond the Send node Activity and Setup nodes appear. The setup node allows the definition which
Labels are set up for sending. The “Insert Tx Label” Button allows to create a new label {ransfer.
PBA.pro tries to create a framing according the specified rate Information. If you use many odd Rate
values it may not always be possible to create the required framing, because the setup tries to deter-
mine the frame time and the amount of frames with the greatest common divisor and the least com-

mon multiplier methods.

HiiResourceList.API-429-Mo.. ] [=] B3
Channels
objectMarne Channels
= of: Charinel3 Channel 5
o F&én gtatdus Cornrnent
;B M, Sen
i 5 E} Actiily ChannelType Tx
= Setup ChannelSpeed | Low B
oy ParityMode ParityBit
=} Labeld : 3 =
8 Data TuAmplitude 1_1_ ,_!:I =
= Labell Active False
'!5 StartMode

Channel3.5end.Setup.LabelList o AEH&
objecthame | Comment |Label | SdiMode |Enabled |Rate | QueusSize |Gap |Labelvalue | ErrorType
Labeld a SDI_MOME | true oo 21z 4 a Mone

Label1 1 ERSE 100 1 4 |o Mone

< 2
wsb Insert Tx Label - Delete | 1+ Move Up | & IMave Dowir “* Filter l

The LabelList allows to set up the Tx labels for sending. If a Rate of 0 is selected the Label is set up as
an acyclic label, which may be send on request, either by script or from the Tx Activity List by a double

clicking on the Count property.
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I Setup.LabelList.Label0.Data

Label Data Bit: 9 .. 31 f’ A |
Datal |o0zco6
Dataz |00s9s2
Data3 |001649
Data4 | 00SAFI
Data & 0026E9
Data 6 O0OBES
Data7 001208

Datag  |007Es7 iy
: hdl

If you click on the fill button, you may fill the queue with data according a PPFunciton.

Click on the Help Button to get a description of the supported syntax.

Set the entries of the selected parameter via the function string,
Ise the Yariable "ROW" For the Index .
(e.q.ROW+1 for filling with incrementing data starting at 1)

From: IIJ E
Ta: {211 =4

Fil Functiori: | R AND(0xFFFFFFF)

Function Status: ‘alid

Help I Yerify Function Ok Cancel |
e.g.
Fill with Random Data RAND/(Oxffffffff)
= Fill with Incrementing Data ROW
Fill with a Sinus Function SIN(ROW/10)*20+20
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On the Activity side you may view the status of each transmit label.

= of Channel3
£ 3? Status
- [} = Send
= & Activity
- & ¥ Labelo
: p Data

¥ Labell

+ % Setup _ ; |
425 Board 1 Channel3.Send. oo
objectName | Comment |Label |SdiMode Enabled | Count |Rate | Labelvalue
Labelo fLabeld 0 |SDIMNOME |tue |2 0.0 1649

Labelt |Labelt 1 |SDIO0  [true  |O 00 |o

The Tx Activity list shows the status of each Tx Label. Acyclic labels (setup with a Rate of 0) may be
sent manually via a double click to the Count property. A double click on the Rate property will open
the Label Data View.

" Send.Acticity.Label0.Data

Label Data Bit: 9., 32 | 4| M Update
Data 1 000011 WV Sync Setup
Data 2 By
Data 3
Data 4
Datas
Data &
Data 7
Data &

If you have selected a queue for transmit labels, the related label will have a Data member, which
allows editing the values in the Queue. On the Activity node, the window shows the Checkbox Sync
Setup, which causes all changes made on the Activity node to be adopted on the related Setup label.
The preset of this Checkbox may be defined via the property SyncSetup on the Send node. If sync
setup is not enabled, all changes are lost when the Tx channel is restarted.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



—

! ! Gesellschaft fiir angewandte Informatik und Mikroelektronik m.b.H.
FIIM Sasbacher Str. 2, D-79111 Freiburg, Germany

Bus Monitor (BM)

The Bus Monitor (BM) node offers access to all BM related functions of the PBA.pro, which allow re-
cording the data received on a channel. You may only record on receiver channels. The basic Bus

= ] M
- & Status
- § Sessions
- ®) EventMarker
- *® FilterLibrary
¥ Channell
: * StreamScanner
- hlias
- @ LabelFiler
= 9% Channel2
* StreamScanner
= Alias
& LabelFiler

Monitor functionality is documented in the PBA.pro Getting Started
Document (Chapter Common PBA.pro Bus Monitor Functionality).

For the description of Status, Sessions, EventMarker, Filter Library,
StreamScanner and Alias please refer the Document above.

The ‘LabelFilter’ node offers configuration of H/W implemented filters down to Label/SDI Level.

* A429-Board] _BM_Channell.LabelFilter
I~ Record All Labels
objectName | Label | Al Sdi0D | Sdi01 | 5dit0 | 51 |4

Labeld | Label0 0

Labell  |Labelt 1 CaptureNone  |N/& N/ [N/ | N/&
Label2 Label2 2

Label3 Labela.m ] 3— CaptureSelected | false falze | false
Labeld L;Eelﬁ ) 4 y CaptureMone N/A [ MAA N;ﬁ 3 .EllN.»’ﬁ.
Label5 Labels 5 CaptureSelected falsé falze

Labele | Labeld o R CaptureSelected | false .fais.é_—.
Label7__ [Label? |7 CaptwieNone |N/& N/ |[N/A |N/A
Labelld | Label1D g CaptureNone N/ [NZ& [N |NA
Labelll | Laben1 9 |CaptweNone |N/A N N/ | N/A
Labell2 [Labeliz |10 |CaptweNome  |N/a [N/&  [N/& [N/
Labelld | Labei3 11 |CaptwieNone  |N/&  |NZ& N/ |NA
Labelld |[Labell4 12 Capturehone MNAA MM TN [N/
IARarE I | ahal5 o |
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Tips on Searching for 429

A 429 Message provides 2 data type properties. The first one is the Label/Value property, which con-
tains only the payload of the label, excluding label number and Sdi (if present), The Data property
includes also the label number and Sdi information.

= Search criteria definilion : e Ao .._-'_ T .y 9' xi
Filter hierarchy: Filter Criterias For indexCleverSearch:
# T indexCleversearch  fohjectName |Options |Key |Condition (value Operation |Counter
Cond_t  Enabled Data ‘Equal (==) '0,000000FF,00000001  AND 13
4+ Find Previous | & Find NextJ ™ cop | < Filter I Close: I

The search condition in the figure shown above, using the Data property will work on the complete
label data and will find in this example all messages to label 1, due to the Mask is 0x000000FF and
the value of interest 0x00001.

Filter Criterias For indexCleverSearch:

objectName |Bptions IKey ltunditiun |Ualu1_: Opetration ICounter

Cond_1 Enabled |LabelValue | Equal {(==) :0,0000FF,00000 15

The same condition on the LabelValue Property, will find any messages having a 1 in the low byte of
the payload. The related label number and SDI are ignored.
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Replay Channel

If an Arinc 429 channel is set up for replay (Channel Type = Replay) the channel object will have the
following layout:

= fﬂ; Channell
g Status
= o¥ Replay

§ Status
The replay node allows setting up the channel for replay of a previously recorded Label.

The Replay node offers following properties:

- OX
Property Yalue
objectMame Replay
Active inactive
RecordingFile D:\PBA.Pro\Tests\regressioniscriptsi Arincitest. pprec
RecaordingStream Channel3
SyncReplay false
SRS TE———

The Active property indicates if the respective channel is currently replaying.

The RecordingFile property is used for choosing a recording file which is to be processed.
RecordingStream specifies a certain stream in the recording file, which will be replayed by the corre-
sponding channel. An Arinc 429 recording file may consist of multiple streams recorded on different
receiver channels. After selecting a recording file, the RecordingStream property allows selection of a
stream via a Drop-Down-List of the available streams from the recording file.

The last property, SyncReplay, is used for configuring the channel for synchronous replay. This allows
starting the replay on different replay channels. When a replay channel which is enabled for synchro-
nous replay is started, all other replay channels (also 1553/AFDX) which are configured for synchro-
nous replay will be started too. The replay of these streams will start depending on the timestamps of
their first message. For this to work, all used resources should be time synchronized, and the re-
cordings have to be recorded to the same time with synchronized resources.

The Replay node offers a subordinate Status node that displays the status of current replay.

= ¥ Replay
§ Status

This node contains the following properties:

2. AMC-429-Mod1 Channell. - [0 X]|

Propetty Yalue
objectMame Status
EntriesToReplay 10189
EntriesReplayed 0
Progress 0

EntriesToReplay IndisalsNoW maank, sRiriss.Ats sntaneghitthedaserdion alream,aureaty selected.
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The property EntriesReplayed shows how many entries have been replayed yet.
Progress displays the progress of the replay session in per cent.

Replay for a certain channel can be started or stopped by right-clicking on the corresponding Channel
node and selecting Control Channel x in the appearing Pop-Up menu.

= W
Stakue W Export toFile. ..

— ol
= o4 Repla ]
§ stz ko Import from File. ..
5ft Channelz | | Copy
oft Channelz
. Paste
i Channeld ’
i Channels ..
* Expand nodes
Channelé ?
Channel7 & Collapse nodes
Channelg
charneld E Control Channell

- T

g
] 2

lol
=
aal

o
-
]

EEY
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o
™ Z2 1

Database Parameters

If the related parameter component is installed, the A429 Resource component supports database
parameters.

The ARINC_1 parameters are related to the 429 resource with the same DbsStreamld.

For a detailed description of the database functions of the A429 component/resource please see the
documentation of the database component (ppdbs).

¥ ResourcelList. A429-Boardl _100] x|
IE3ES < | E3ES
Channel Setup | Channel Status  Resource Basic BM I
Property Yalue

objectName A429-Boardl

Type TyvpeAd2o

Defaulthame A429-Board1

Description A429-Board1

Server local

Sn 3l

Module 1

IsOpen true

DbsStreamld (larmc_D

BoardType / Amc

IrigTimeSource Internal

£
057ct10h:28m; 29 5100003 p
—_ Component Explorer g X

| Designer I Test Manager Parameters I

Resources I Scripts
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




