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The Original Problem Statement

"How do | talk to my RT Targets from my Windows PC, and vice versa?"




Agenda for this presentation

J Lureyou into giving these modules a try and falling for DQMH in the process




DQMH GENERIC NETWORKING
MODULES




DQMH MODULES



What is a DQMH Module?

J A LabVIEW Library...

1 containing Vis

1 In a certain structure
d A Main.vi...

J that runs asynchronously
J An Actor (%)

1 Has state

J Can send and receive messages

(*) https://en.wikipedia.org/wiki/Actor_model

State

</Iessage
Messagc>




How does DQMH work?

& My Project.lvproj - Project Explorer — ] X

File Edit View Project Operate QLGSR Window Help
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ltems  Files

=2 Project: My Project.lvproj
=00 "W My Computer
.- = Dependencies
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@ Build Speafications

DOMH Consortium b DOMH ) Event 2

Real-Time Tools » Rename DOMH Module...

Testing Teols 4 Validate DOMH Module...

Style Guide... Create DOMH Module Template...
Add Helper Loop to DOMH Module...
HSE-ify DOMH Medule...




How does DQMH work?



How does DQMH work?




L, DISCLAIMER

Screenshots shown on the following pages might not
iImplement, adhere to or live up to the latest better
practices regarding readability.

Learn more at https://bit.ly/labviewreadability

//,-

%/} Darren Tiger, NI
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https://bit.ly/labviewreadability

What does a DQMH Module look like?



What does a DQMH Module look like?

Public API>

Event Handling Loop

Message Handling Loop




Why have a DQMH Module? Modularity!
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Why else have a DQMH Module? Parallel Processes!
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NETWORKING
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Networking Buzz Words

O

B rest

ni network streams
zeromqg Ssh tcp

Nttps  websockets

§ udp
®)



Network Architectures

J Client-Server vs. Peer-to-Peer

J Publish/Subscribe vs. Request/Reply

d Connection-Oriented vs. Connection-Less
J Unidirectional vs. Bidirectional

1 Message-based vs. Stream-based

d 1-to-1vs. 1-to-many vs. many-to-many

...



GENERIC



Generic?

1 A generic networking feature is...
d built right into the framework
d simple to leverage for the developer (configurable)

J transparent to the user

4 The ,,HSE DQMH GenNet* should...
d work with any custom-made DQMH module (YES - ALSO WITH YOURS!)

J allow using a module’s Public AP!

Jd support run-time configuration (enable/disable client/server)



Generic Networking Architecture

a N
Public API (I :
EHL
J
4 )
MHL
o J




Generic Networking Architecture
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Public API
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IMPLEMENTATION




What do you need?

J Documentation 1

J Source Code 2

d Currently: From the repo

1 Soon: Via VIPM

1 https://dokuwiki.hampel-soft.com/code/dgmh/generic-networking
2 https://code.hampel-soft.com/open-source/dgmh/hse-gennet-example-modules




How do you make your DQMH module ,,GenNet-Enabled”?

(]
Ij Ove r rl d e t h e M e SS a e u e u e 4| [15] <Database Request Events.Register for GenNet Broadcasts>: User Event
Another Module called the "Register for GenNet Broadcasts” A
DQMH_REG_EVENTS HSE_REG_GENNET_EVE
» 2 Reg Events | 5 @ RegEvents §
Eﬂ’ UserEvent GNClien » UserEvent «
BROAD| § | —— - 7 v I I {. User Eve v
CAST i u'l’ User Event . Sast_ ser Event
. . i User Event ¥ 2 . : — » UserEvent
Ga Delacor QMH Dequeue Message.vi [hse-gennet.ivii:DQMH-GenNet ...| Block Diagram on GDevConNA 2024 - Windows.Ivpro/My Computer - O X }| Wait Notifier peeeerererererreerrrerrrreen: :
File Edit View Project Operate Tools Window Help = | :
- == - Z
O @ 13pt Application Font « | 3ov iov 9+ 4o P 0
~
[P e e e e e e o o o e A e o o o Message Quel_e out f
¥ 5 5Sad ' g LOOp
DQMH_MESSAGE_CASES
| “Send via Network" ~p =
Send via Network? ::-: . ~ % 2 #HSE This case is called if relaying via network is er
r.e{r_‘”w‘a_ Ee w:'alrr Ferward only if forwarding is enabled ying
PEEE D A and message is not blacklisted B /
#HSF- - 00Moe
Some messages are not meant to be bm_m& v == Data @
fuiwarded Lo anulher module. These ’ 202 #codereview Steen Schmidt ¢
messages are always executed locally. : & with notification” a blocking ¢
ISerd via Network 3 ~{bibc]|Message Client reply, to then send the ¢
_ Imc»ag:l"
Message Queue in — — ml.: AAAAAAAAAAAAAAAAAAAAAAAAA e Message Data JH: The original notifier refnur
g % :: - .
o 50 : t / variant as an attribute, so that
srrorim : Serrorou named attribute lets the recen
/ needs to be answered or not. ]
refnum to send a notification
. receives the reply message. Th
GDevConNA 2024 - Windows Ivpro)/My Computer < > 4d module effectively.
7 d Ualo d i
J ag q
E . Uptio b
s 1 *
: | GenNet-Client ID
: : j.’ SEND
- 0 3 METWOR
) "
e " =a
,::‘:,,,-‘,‘,,,-“,‘,,,-“,‘,,‘,‘,,“,,,‘/,,‘/,,‘,,,,‘/,‘,‘/,‘,‘,,,‘,‘/,‘,.;,,,‘, : ' VP 7P P PSP L L L LL L PLL PP L L L LL LS LS LS L LS L PP LS L L L PP L L LS LSS L L L LS LI L LS L LS PSP LSS LIS LSS S
) [Note: Do not modify or removelf y “Nabels on objects. These labels are used by the Tools > Delacor > [
 J \ \ ;
L



How do you make your DQMH module ,,GenNet-Enabled”?

1 Override the Message Queue

1 Add code for client mode
(forwarding)

Event Handling Loop
DQMH_EVENT_MAIN
[11] <Database Request Events.Enable Network Forwarding>: User Event Man

Another Module called the "Enable Network Forwarding” APl Method.

4
]l;')L
s

P Address

Port Number

IEnable Network Forwarding

f:ﬁ
« 5l

Message Handling Loop
DQMH_MESSAGE_CASES

“Enable Network Forwarding” P
i{ #HSE Loads a GenNet-Client clone and enables forwarding of messages to another application with the given network
address: start GenNet-Client module, hand over message queue ref, and set target network info

3
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GenNet-Client ID

+ | GenNet-Client ID
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How do you make your DQMH module ,,GenNet-Enabled”?

1 Override the Message Queue

1 Add code for client mode
(forwarding)

1 Add code for server mode
(listening)

Event Handling Loop
DQMH_EVENT_MAIN
[13] <Database Request Events.Enable Network Listening>: User Event Man
Another Module called the "Enable Network Listening” APl Method.
----- Vo 1
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|Enable Network Listening - @g
:
Message Handling Loop
DQMH_MESSAGE_CASES
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#HSE Loads a GenNet-Server module and enables listening for incoming messages at given TCP port:
Hand message queue references to network transmitter module so that the module can communicate back
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How do you make your DQMH module ,,GenNet-Enabled”?

1 Override the Message Queue e
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How do you make your DQMH module ,,GenNet-Enabled”?

1 Override the Message Queue

1 Add code for client mode
forwarding

1 Add code for server mode

DQMH_EVENT_MAIN

ZH4| [10] <Database Request Events.Execute Query>: User Event

Another Module called the "Execute Query" APl Method.
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Generic Networking Architecture
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Communication Abstraction Layer

J GenNet calls this a protocol

J Ships with Variant and PlainString implementations

—
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- @l Stop Server.vi
W Wait for Connection.vi




Variant"” Protocol
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GenNet-Server

m GenNet-Server [GenNet-Server.lvlib:Main.vi] Block Diagram on GDevConNA 2024 - Windows.lvproj/My Computer
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Note: Do not modify or remove the "DOMH" labels on objects. These labels are used by the Tools > Delacor > DQMH utilities.




GenNet-Client
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Resources

1 “HSE GenNet Example Modules” on the HSE Dokuwiki

3 https://dokuwiki.hampel-soft.com/code/dgmh/generic-networking

1 “HSE GenNet Example Modules” on the HSE GitLab Server

3 https://code.hampel-soft.com/open-source/dgmh/hse-gennet-example-modules

d HSE Open Source Projects

J https://os.hampel-soft.com

1 HSE Way of Working - in case you want to contribute

J https://www.createbettersoftware.com
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