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Com pany Argenta

e Established 15 years ago

 LabVIEW did not use to be the main tool

e Specialists in modeling of industrial processes
 LabVIEW is as important as C# and DB

 Two branches of the company works entirely separately
 Two branches of the company works together
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Agenda

Argenta

* Topic

* Vocabulary
* The journey
 The future
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Vocabulary Argenta

* Active Module/Object, Actor, Process, Loop
e Static vs Dynamic
* Imperative vs Reactive

e Cohesion, Coupling, Dependency
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Active Module/Object, Actor, Process, Loop A‘rgenta

Active Module / Actor / Process
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Static/Synchronous vs Dynamic/Asynchronous Algenta

|: Ma Error "t

Start the actor VI running autonomously. If error and this is
first try, attempt to (rejopen the reference and retry call. On
second atternpt, just return the error.

) |U5e non-strict to work around BT bug.
Actorvi

i)
=
[ &

& &
a=Vly

Mame »

options: Multiple Clones, “'

Fire & Forget
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Imperative Systems Algenta

Give me the latest temperature value, it is order!

Here is the latest value (24 C), Sir!

Now it is your turn, you **** give me the latest speed value!

Here it is (100 RPM), Sir! Please don’t destro

Why do | need to ask them for | would like to have some more
everything? freedom. | could earn more working

| waste so much time! They are for other guys. | am bound to him
useless! ® for life.... ®
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Reactive Systems (Simplification)
< It’s the latest temp. ‘
‘ / It’s the latest speed. ‘
Whoa it is
g foffast
\\\\\\\\A | need to
S

Avon House|435 Stratford Road|Solihull | Birmingham|B90 4AA

Tel: 0121 318 6363

VS

Argenta

www.argentaconsult.com



Cohesion ‘

Argenta

* ‘In computer programming, cohesion refers to the degree to which
the elements inside a module belong together.

* There are actually different types of cohesion:
— Coincidental cohesion (worst)

— Logical

— Functional cohesion (best)
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https://en.wikipedia.org/wiki/Computer_programming
https://en.wikipedia.org/wiki/Module_(programming)

Coupling, Dependencies Argenta

* High Cohesion leads to low coupling
* Low coupling leads to less dependencies

* Independent code can be reused
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Project 1 Algenta

* Industry : Aerospace

e Platform : PC

* Application : Test Rig

* Communication mechanism : queues

* System Type : Imperative
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Project 1 Algenta

* Simple
* Small
* Modu
* Modules are just Vs
* Modu

es are static/synchronous

es are logically cohesive DAQ, RS232
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Project 1 ‘

Argenta

e Communication mechanism are queues based on variant and
enum.

* Enum is common for all the modules.
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Project 1

e Communication mechanism
are queues distributed to
every module through FGV.
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Project 1

* Modules depend on

communication mechanism. e
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I0 Initialise vI—
Data [0} ——




Project 1

e Communication mechanism

depend on Enum.
|4>Initialise vI—
Data O} ———t
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Project 1

 Enum is application specific.
Vicious circle, nothing can be
reused.
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Project 1

 Runtime error (message not
found) can still occur as Enum
contains messages for all the
modules
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Project 1

* Runtime error (incorrect
datatype) can still occur as data
is sent through a variant
without any wrapper
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Project 1

* Dropping cluster is tedious. We e e - <g—
need some kind of wrapper! - [

[ nitialise ~]-
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Project 1

* There is no typos whilst sending
messages.

I0 Initialise vI—
Data [0F————t
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Project 1

* Thereis no typos whilst
creating case structures - enum
autosuggestion.
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Project 1

* There is no easy way to
determine which module talks
to which as coms are shared
through FGV, not reference.
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Project 2 Algenta

* Industry : Aerospace
e Platform : RT
e Application : Test Rig

e Communication mechanism : queues
+ stop event

* System Type : Imperative
e Modules are libraries

* Modules are created from template
(‘Save As’ library)
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Project 2 ‘

Argenta

* Modules implements ‘enqueuer’ which allows send message to

this module. Modue 1 Evn Mo 2- v
2k [0] <5top = [EHa[ (0] <Stop>: User Event v}
el -1otop ;: e | 4 Sto *;: :lr
o g (I

E; % Reg Events g'

i User Event -

% 7 RegEvents EL.:..:
P User Event
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Project 2 ‘

Argenta

 Modules implements ‘dequeuer’ which allows receive message

addressed to this module Mo 1 vt —
2} [0] <Stop ~ [EHa] (0] =Stop=: User Event v
oyl | . 4 [Etop s FJT
m |Tirr1e m ﬂm‘
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Project 2 ‘

Argenta

* ‘Enqueuer’ and ‘Dequeuer’ have the same FGV inside — they
cannot work at the exactly same time (a bit of jitter).

Module 1 - Event Maodule 2 - Event
Zha( [0] <Stop + [ZHa[ (0] =5top>: User Event v
Stoy MO0 I
o T o Sto Hob2 .
i & m— I — & 5top[™] o &
I Time | Tirmne
@ |
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Project 2 ‘

Argenta

e Communication mechanism can be reused as it only depends

on string/variant cluster. e m—
ZHa( [0] «Stop ~ [EHa[ (0] <Stop>: User Event ~
i g-A5top T - | R + wﬁ }—%
|| Time ime
@ m =

a 1 RegEvents BET, o W T Reg Events [ -0

F UserEvent

i Uszer Event -
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Project 2 ‘

Argenta

* Modules have a wrapper to send a message ‘Enqueuer’. It is
much more convenient than dropping a cluster everywhere.

Module 2 - Event

EHd] [0] <Stop=: User Event ~ ]
7 o HMOD 2 E
ime
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Project 2 ‘

Argenta

* Runtime error (message not found) can still occur as we use
strings.

Maodule 2 - Event

[EHa[[0] <Stop=: User Event =}
+ Stﬂ‘ HMOD 2 =
1 rme| 4
Il Tirme

Stop
E ......... oD
e i % Reg Events Al e W90 B2 RegEvents 5[
I User Event mr  UserEvent
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Project 2 ‘

Argenta

* Runtime error (incorrect datatype) can still occur as data is sent
through variant.

Maodule 2 - Event

[EHa[[0] <Stop=: User Event =}
+ Stﬂ‘ HMOD 2 =
1 rme| 4
Il Tirme

s & @ Reg Events R0

&F User Event -

B2 RegEvents 5[

bk UserBvent -
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Project 2 Algenta

* There might be some typos while sending messages.

Maodule 2 - Event

[EHa[[0] <Stop=: User Event =}
+ Stﬂ‘ HMOD 2 =
1 rme| 4
Il Tirme

E .........
s |5 2 Reg Events S

&F User Event -

B2 RegEvents 5[

bk UserBvent -
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Project 2 Algenta

 There might be some typos while creating case structures

Maodule 2 - Event

[EHa[[0] <Stop=: User Event =}
+ Stﬂ‘ HMOD 2 =
1 rme| 4
Il Tirme

E .........
s |5 2 Reg Events S

&F User Event -

B2 RegEvents 5[

bk UserBvent -
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Project 2 Algenta

* There is a common way of stopping all the modules — stop
event.

Maodule 2 - Event

[EHa[[0] <Stop=: User Event =}
+ Stﬂ‘ HMOD 2 =
1 rme| 4
Il Tirme

s & @ Reg Events R0

&F User Event -

B2 RegEvents 5[

bk UserBvent -
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Project 2 Algenta

* |tis still imperative system and modules cannot be reused.

Maodule 2 - Event

[EHa[[0] <Stop=: User Event =}
+ Stﬂ‘ HMOD 2 =
1 rme| 4
Il Tirme

E .........
s |5 2 Reg Events S

&F User Event -

B2 RegEvents 5[

bk UserBvent -
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Project 3 Algenta

* Industry : Automotive

e Platform : RT

* Application : Test Rig

e Communication mechanism : queues + STM

* System Type : Imperative

 Modules are libraries

 Modules are created from template (‘Save As’ library)
* Project 3 is just a slight variation of project 2
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Project 3

 Queues are distributed to
modules through FGV but there
Is potential to move them out as
references are used inside

wModule 1 -

- MModule 2 *
+Module 2 *
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Project 3

* There is one common

{ 4
Enqueuer’ for all modules.

- MModule 2 *
+Module 2 *
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Project 3 Algenta

* There is no events but you can do this:

#Module 1 -

#Module 2 *
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Project 4 Algenta

* |Industry : Nautical
e Platform : RT
* Application : Data Logger

e Communication mechanism : events + remote
panel

e System Type : Reactive-ish
e Modules are libraries

 Modules are created from template (‘Save As’
library)
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Project 4

* Pure events

= |[C'] = Madule 1.Flow=: User "H-
o]
Module 1
-------
E N Flow % & RegEvents §
->§$ T b UserEvent ~
— E b Llser Event -
] \, Module 2
¥ E—-
|:|—I 'E| Temp .
e Current

Avon House|435 Stratford Road|Solihull | Birmingham|B90 4AA

Tel: 0121 318 6363
www.argentaconsult.com




Project 4 ‘

Argenta

* Event registration has to be called before all the module starts
otherwise there is a risk of missing some events / messages.

ZHa] [0] <Module 1.Flow>: User

% 2 RegEvents §

==
w |
m | m
mjm
m | m
S| =
|~
4[4
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Project 4 ‘

Argenta

* |f event registration is within separate VI, registration has to
be typedef — it is a pain.

ZHa] [0] <Module 1.Flow>: User

TEL
o
TEL
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Project 4 ‘

Argenta

* Cluster with module’s event has to be typedef as well.
Updating takes time.

ZHa] [0] <Module 1.Flow>: User

TEL
o
TEL
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VS

Project 4 Algenta

e System is ‘Reactive’ and modules are decoupled from each
other. Module 2 has no idea about existence of Module 1.

% 7 RegEvents
User Event -

g 7 Reg Events g
- User Event -

cess Value o

ElzEle
=] 5
®
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Project 4

VS

Argenta

* |f module 1 wants to receive only one event of module 2, it

can unbundle it from cluster.

=

|[0] <Module 1.Flows: User ~jf
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Project 4 ‘

Argenta

 There is no runtime errors caused by typos — events are
unbundled from cluster.

ZHa (0] <Module 1.Flow>: User vk

TE
2
B
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Project 4

VS

Argenta

 There is no runtime errors caused by incorrect datatype —

events has its type known at compile time.
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|[0] <Module 1.Flows: User ~jf




Project 4 ‘

Argenta
* |t can be wonderful architecture but it is so tedious to add a
new event.
EHa[[0] <Module 1.Flow>: User vPf
Module 1 I
.......
O et et
@7;% Module 2 --
I e
"5" Juerr;lit :
p—1.®
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Project 5 Algenta

* Industry : Aerospace

e Platform : RT

* Application : Test Rig

e Communication mechanism : AF

* System Type : Imperative

* Modules are classes

* Modules are created through inheritance
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Project 5 Algenta

e Isn’t that similar?
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Project 5 Algenta

* AFis cool but... it is imperative system!
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Project 5 ‘

Argenta

* There is some trick: zero/low coupled messages which can
make module reusable but it works only for one caller.
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Project 5 Algenta

* You can only have one caller!
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Now, The future

—_

Argenta

e Data Broker
 MQTT
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Argenta

Thanks for listening, any questions?

L
Follow us onGWikter @ArgentaConsutll
or Linked[}), Argenta Itd

We're recruiting, get in touch and please share our opportunity with your
network!
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