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Why This Talk?
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Design for Debug

“Proactively augment your design with a mindful
compassion towards the person who needs to
debug your code.”

- Norm Kirchner
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Design for Debug

“Explicit design choices which intentionally
enable or accelerate the inevitable process of
debugging.”

- Norm Kirchner
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Insights and Accelerators

Insight
Information that leads to identification

Accelerator
A tool that leads to access
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What does Actor Framework Offer?

» A structured and organized approach to software development
* Reuse potential to grow the pool of tested, reliable code modules
» Workflows that improve initial code quality and accelerate bug finding

* Transparency tools that give insight and rapid access into the code base
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The Actor
Framework:
Overview
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It’s Message Handlers...
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Modern Frameworks
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What’s in the Framework?

* A standard template for actors
» A standard methodology for exchanging data between actors
» Dynamic launching
» Multiple instances of an actor in a system

» Tools for rapidly building actors and messages
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Actor Framework:
Code Organization
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Actors Have a Lifecycle

Actor.vi

ﬂre Launch Init.wvi \
)
&

\ Actor Core.vi
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Actors Inherit Complex Behavior
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Actors Inherit Complex Behavior
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Actors Inherit Complex Behavior

Deadband.LO Deadband.LO
Level Controller in [[0BIH={ % | Deadband. HI Deadband.HI | »
Value Position [ i

{|LE‘FE| Controller out

Yalue Position

| "Mever Assigned”

If value is right
= |in the deadband
e [and has never

Level |[DEL r—

F* Below Level ~ been assigned

before, treat as
e |below level.

[F1- """ Uutput State

I-TF |Changed?
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Actors Inherit Complex Behavior

Cooler Actor out
Write Deadband.vi %
OET a : OET
LO
. 70 Launch Mested Actor.vi
errorin |H| [75 — error out
) — R . =
[ 3 F [
IDuaI Pump IWater Level
P Water Level
DualfFan| 14 I-----------ﬂ Dual Flump [
Dual Fan
Dual F
Dual Pump
=
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HI

& |
EMERSON. I."



Complex Systems Composed of Actors

Network boundary
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Features Composed of Actor Interactions
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Inheritance vs. Composition

Failover

Inheritance

DDDDDDDDDD

Composition .
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Development
Libraries:
A Starting Point
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Reuse

-

m JKI VI Package Manager
File Edit View Package Tools Window Help
VI B < = = £
#2022 ~ All b actor *
C
Name A\ Version Repository Company
Actor Hierarchy Inspector 0.5.0.12 VIPM Community JustACS
Actor Tester 2.1.2.13 Unpublished SAS
Async Methods Actor 0.2.1.1 VIPM Community LS Instruments AG
Event Source Actor 1.1.0.5 NI LabVIEW Tools Network MI
Events for Ul Actor Indicators 1.0.0.14 VIPM Community JustACS and 5AS Workshops
Interface for Actor INI 1.0.1.2 VIPM Community Zyah Solutions
MGl Actor Framework Message M 1.0.1.6 NI LabVIEW Tools Network MG
MGI Manitored Actor 2.0.0.23 NI LabVIEW Tools Network MG
NI Launch Remote Actor 1.0.0.13 NI LabVIEW Tools Network Mational Instruments
NI Launch Remote Actor Example 1.0.0.5 NI LabVIEW Tools Network Mational Instruments
Ml Mested Endpoint Actors Examp 4.0.0.4 Unpublished Mational Instruments
NI Metwork Endpoint Actors 4.0.0.24 Unpublished MI
M| State Pattern Actor 1.1.0.10 NI LabVIEW Tools Network Mational Instruments
WebSocket-Actor 1.0.0.5 VIPM Community LS Instruments AG
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VIPM.IO

VI P M Q, Discover LabVIEW tools

VIPM:Package Lists:Actor Framework

Actor Framework

A set of tools for working with NI Actor Framework and some useful AF classes/compc

<

Created by VIPM Community * 18 packages

Packages

Actor Hierarchy Inspector

Displays an actor hierarchy in real time. Users can open the front panel and block diagram of an
actor, or stop the actor.

Bowzer the Browser

A utility that allows developers to browse the payload methods (and their block diagrams) for any
given actor in a project.

Events for Ul Actor Indicators
Easily create events for front panel indicators of Ul actors

7 B
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Types of Reusable Actors

Plug-and-Play

Complete actors that solve a niche problem, ready for
Immediate use

Inheritable
Starting points that add specific behavior to your actors
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Types of Reusable Actors

Plug-and-Play

Complete actors that solve a niche problem, ready for
Immediate use
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#— | Network Endpoint Actors

Network boundary
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Network Endpoint Actors

 Distributed applications connect through pairs of network endpoints

« The local caller actor sends messages to the local endpoint actor, which forwards
messages to the remote endpoint actor, which passes messages to the remote caller
actor

4+ ':LSearch o, Customize¥
e Supports TCP/IP and Network Streams

Zkream

4+ CL Search 4, Customizew

* User Extensible Data Stream
- - - TGZInil: TCF Lrtr)
- - =l e
M LI i A i
Caller Endpoint Mected Metwork Create TCP Create TCP
Endpoint Endpoint Stream Initiatar Stream Listener
[ Etream |
v
Protocols Create Metworlk Create Metwork
Stream Initiatar Stream Listener
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Types of Reusable Actors

Inheritable
Starting points that add specific behavior to your actors
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% State Pattern Actors

12 Keypad Simulatar ¥ |
Keyapd State Diagram

C
( Cursar W./_' D
key Fressed.vi
Toggle v Mum Lock

Toggle Msg [Toggle Msg

12 Keypad Simulatar ¥ |
Mumeric w 159 LI S
\ 4 5 6
Key Pressed.vi 7 8 9
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State Pattern Actors

v
5 i State Actorlvclass Actor Framework.Ivlib:Actor.lvclass
: - fE" State Actor.ctl

i‘;ﬂ" Actor Corewvi > SEE

- |#f™ Change State.vi L

i';e“ Entry.vi State Actor.vclass

L @7 Exituvi

‘ EE Kexr \

Keypad.lvlib:Keypad.lvclass

r

Keypad.lvlib:Curser.lvclass  Keypad.vlib:Mumernc.lvclass
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Panel Manage

AVAILABLE ON

NI TOOLS
NETWORK

File Edit

ngky

Change Panel Example

View Project Operate Tools Window Help

@ n

[tems

[tem

[tem 2
[termn 3

Top Level Panel | 2. Basic Panel

My Event Log

Show

Initialized
Shown
Hidden
Shown
Hidden
Shown

W Show Dialog

Mew ltemn

Undock

'_‘ Moore Good |ldeas

*
Cha Frl
9 =L
MGI Panel Manager
The MGI Pan ltem 1 0 5
developers g
by providing
the a VI's fro
inserted into
types. The cq Top Level Panel | 2. Basic Panel Actors.lvlib:Sample Panel.velass:Acter Corenwvi: 3880001 Show
roicad arrac
. |MyEvent Log

Changint g ~
The ability tof Shown
Panel Actor f| Closed
implement th Initialized
In this examy Shown
Panels. By de
listbox, Even
subpanel, all
background.
what's runni
After they've
clicking the '
Panel" messz
Danal nhiart
Yisit http:/fw

W

Show Dialog
—
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The Panel Manager in the Wild

Instrument Display Name
[[> SoftFrontPanel] I l 2% queyp |
Instrument Info [Device IO_Conﬁg Device Core Config
f . 1|7 ) ' |
Model No Serial No Resou:
34401A ADD SERIAL= M Read Rate o ce E KE;;z::\n :
I | 0 = [B H
# Averages Resolution Min Resolution
Short Name ,}1 9 j4 - 94-;5——
|34401A Multimeter % V. ;
Description Type ; Max Resolution
: ﬂ 6.5
Keysight 34401A 6.5 digit Multimeter | Multimeter V
© Cal Due Date capabilities
s ) [ | (s |
Voltage Range (Auto) ‘
—lastoument Test Confio 100V
DUT Specific Parameters I
Label Unit | Precision| Multipl| Offset ;] \’ Disabled
Vdc v |3 1 0

l_ﬁ

Global Parameters
Label Unit | Precision| Multipl| Offset | - |

DUT In Frequency (Hz) DUT Out Frequency (Hz)
a 1k 3] 1k
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A Call to Action

._u JKI VI Package Manager

Ml Metwork Endpoint Actors
M| State Pattern Actor
WebSocket-Actor

File Edit View Package Tools Window Help
| VI & < E = R
+ 2022 e All e
Mame N\ Yersion
Actor Hierarchy Inspector 0.3.0.12
Actor Tester 2.1.2.13
Async Methods Actor 0.2.1.1
Event Source Actor 1.1.0.5
Events for Ul Actor Indicators 1.0.0.14
Interface for Actor NI 1.0.1.2
PG| Actor Framework Message M 1.0.1.6
MGI Monitored Actor 2.0.0.23
Ml Launch Remote Actor 1.0.0.15

Ml Launch Remote Actor Example 1.0.0.5
M| Mested Endpoint Actors Examp 4.0.0.4

4.0.0.24
1.1.0.10
1.0.0.5
&
EMERSON

pl



Workflows:
Tool Support
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Hand Testing with the Actor Tester

{ 2 Failover Controller Tester s
File Edit View Project Operate Tools Window Help TESTR
nghy @ 1l EE] |
Failover Controller Tester
Total Active Instances
#to Launch 1
[ [> Launch Mew } P
y 1
{ Send Power On ] Active Instances
——
Instance to S5end Message To &
Send Power Off
[ m Stop Instance }
[ Send Error } v
—
Log

Unplaced Centrols

SJA]S|
v X
Workshops

Selution 5.vpraj/My Computer|

11:45:29.348 Instance: 00000000 Launched

11:45:31.906 Message Sent: Power On sent to instance: 00000000
11:45:31.906 Message Recieved: Failover Controller Status Changed Msg
recieved.

11:45:33.870 Message Sent: Power Off sent to instance: 00000000
11:45:33.871 Message Recieved: Failover Controller Status Changed Msg

recieved.

L J )

[ Clear Log ] [é Save Log ] B Exit Tester
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Hand Testing with the Actor Tester

« No abstract messages

* No PPL support

* No inherited messages |

e |Interfaces
« Parent classes

SIA|S|
] IX
Workshops

&
EMERSON. I'“



Unit Testing

P> VI Tester
C carana
o







Unit Testing - Isolate Your Actors!

@
Actor Under
Test
=]

||| —

-fﬂ

Interfaces are
your friend!

o=

&
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Unit Testing

Read Dequeuer.vi IFan Status Updated
LII Etuh TT T T T T T T T T T T T T T T T TTTTT D...:..D |E|
||:'|_ t l:?(ﬁ' Update [l B 0 e IEI
crer n Cll Fan : AEEribr
E ------
.
1*.:.:.:.:' OO by OO
E M0 A== 1  btoccoooe error out
Cooler E 01 . Cooler
xmmﬁnhl}:?nq E ----------- Fan —- B v 2 Fiuhl..:.:?r.q
Satup Skatdef] -0 ol L I Teardn ="
T Send Upda? Fan Status.vi DE:TEUE.vi Equal (TIUE:I - =
Setup Send Message Get Response Evaluate
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Americas CLA Summit - 2019

NATIONAL
INSTRUMENTS

[est Driven Development: Work Flow
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Unit Testing - Project Organization

- I3 Project of Projects.vproj - Proj...  — O x
I3 cooler Testing.vproj - Project Explarer = O * ) ) ) ) ]

File Edit Wiew Project Operate Tools Window Help
File Edit View Project Operate Tools Window Help

EErEE R R L e hSa DXk @&

ltems  Files _ lterns Files

[R—

=+ [l Project: Cooler Testing.lvproj
= E My Computer
G] Metwork Endpoints
= [ Cooler
E-[J Business Logic
- Q Failover Controller.lvlib
£+ 3 Coolervlib
: [ Abstract Messages for Caller

= @. Project: Project of Projects.vproj
= B My Computer

= @ 2019

- &l Host.lvproj

- &l Solution 5.vproj

- &) Target.vproj

¢ [ Messages for this Actor 7 E‘J 2021 : .
Ml W Cooler.fvclass ) Cooler Testing.lvproj
Gt [ Level Controller.ivlib Host. lvproj

& [ Timed Loop Controller.ivlib Murneric Keypad.lvproj
B 170 Layer .

[ Interf Solution 5.vproj
+ nterfaces _
LU - [l Target.vproj
[ m Typedefs
G [ Test Harness q‘ngl Dependencies

&
[
&
[

amples.lvproj

= [ Unit Tests -, Build Specifications
; Cooler Msg Routing Setup.vi

Cooler Msg Routing Teardown.vi
Update Fan 5ends Update Fan to Ulvi

[,

Update Fan Status Stores Status - Running.wi
Update Fan Status Stores Status - Simplewi
Update Fan Status Stores Status - Static.vi
@. Feedback Evaporative Cooler Launcher.vi

F [ Simulation.iviib

H- = Dependencies

‘E Build Specifications

.

W

&

J &
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Unit Testing and CI/CD

r :
L0 JKI VI Package Manager = O X
File Edit View Package Tools Window Help I

VI B i < = = D

| Saved te
+ 2022 e T Mot Installed ‘“-’ Q, caraya o

nsta Uninsta C
Name /\ Version Repository Company
Caraya CLI Extension 2.0.0.7 VIPM Community LabVIEW Open Source Project
Caraya JUnit for Azure Pipelines  1.1.0.10 VIPM Community PMR
TOD Caraya Project Template 1.0.0.7 VIPM Community Omar Mussa

&
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[ﬂ Create Actor from Template

Mame of Actor
Bob

Template:
Ul Template

Create Actor

Cancel

SIA|S|
] X
Workshops

Events for Ul Actor Indicators

String

Visible ltems 4
Find Terminal
Change to Control

1. Add a 5tnng Output indicator to this fror Change to Array

2. Right click and select "Add Event Suppor
3. Go modify String to Display.vi i BTl bas

Description and Tip...

Ul Actors.lvproj/My Computer| €
Create

Replace

Data Operations
Advanced
Fit Control to Pane
Scale Object with P

Lirnit to Single Line

Update Value while Typing

J Enable Wrapping

Add Event Support

Properties

Mormal Display
"' Codes Display
Password Display

Hex Display

Limit to Single Lin
Update Value whil
J Enable Wrapping

Add Event Support

Properties S
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Events for Ul Actor Indicators

Known Issues

E Create Actor from Template >
* Fixed Save Location
Mame of Actor
e = Undesirable Folder Structure
Template:
U Template > = No Diagram Cleanup
Create Actor Cancel .
= No Event Generation VIs

SIA]S
] X
Workshops

&
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Code
Transparency
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Insights and Accelerators

Insight
Information that leads to identification

&
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Desktop Execution Trace Toolkit

AF Debug Trace = TRUE

quwTramI—DedemmdonMToom

Home View Data

Machine: localhost Port: | 3363

Application Instance:| <LabVIEW VI Server not found> ¥ | &

Target Configuration

# - Time | Vi | Event - Thread ID | CPU ID | Highlight | Details -

Object  AF: Non-actor created Actor Cooler o
Object  AF: Non-actor sent Cooler.Ilvlib:Launct
Object  AF: Actor Cooler created Actor Dual F
Object  AF: Actor Dual Fan sent Timed Loop C
Object  AF: Actor Dual Fan received Timed Lo
Object  AF: Actor Cooler created Actor Dual P
Object  AF: Actor Cooler created Actor Water

[] Event Structures and User Events

Timeout

[] Queues and Notifiers
User-Defined Trace Events
[] VI Execution
[] Reference Leaks
[] Errors
[ ] Memory Allocations

Memory Threshold: 0

bytes

Jual Fan

Object  AF: Actor Dual Pump sent Timed Loop Conuonenvis.opaate wisgavaass wo mowor Dual Pump
Object AF: Actor Cooler sent Timed Loop Controller.lvlib:Update Msg.lvclass to Actor Cooler

Object  AF: Actor Water Level sent Timed Loop Controller.lvlib:Update Msg.lvclass to Actor Water Level
Object  AF: Actor Dual Fan sent Timed Loop Controller.lviib:Update Msg.lvclass to Actor Dual Fan
Object  AF: Actor Dual Pump sent Timed Loop Controller.lvlib:Update Msg.lvclass to Actor Dual Pump
Object  AF: Actor Cooler sent Timed Loop Controller.lvlib:Update Msg.lvclass to Actor Cooler

Object  AF: Actor Dual Fan received Timed Loop Controller.lvlib:Update Msg.lvclass
Object AF: Actor Water Level sent Timed Loop Controller.lvlib:Update Msg.lvclass to Actor Water Level
Object  AF: Actor Dual Pump received Timed Loop Controller.lvlib:Update Msg.lvclass
Object  AF: Actor Cooler received Cocler.lvlib:Launch Interface Msg.lvclass

&

&
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Desktop Execution Trace Toolkit

ot New Trace 1 - Desktop Execution Trace Toolkit

Trace events are generated when s (e b m f

ﬁL‘ound> v k= = | ==
Capture Clear New
Settings ~ Trace

» An actor is launched ‘ L e

hlight Details Timeout

-l ol x|

»
q
=~

L\ctor Cooler o [] Queues and Notifiers

An aCtO r Sto p S ler.Ivliib:Launct [¥] User-Defined Trace Events

d Actor Dual F [] VI Execution
Timed Loop €[] Reference Leaks lual Fan

A message Is sent to an actor poammeedior Brce

[] Memory Allocations
d Actor Water Memory Threshold: 0 bytes

- nt Timed LOOp UL UINSLIVIILUPUGALE IVisgaviiass o Acor Dual Pump
An aCtO r re Ce |VeS a m essag e med Loop Controller.lvlib:Update Msg.lvclass to Actor Cooler
ent Timed Loop Controller.lvlib:Update Msg.lvclass to Actor Water Level
. . Timed Loop Controller.ivlib:Update Msg.lvclass to Actor Dual Fan
A TI m e ) e ay M essag e IS C re a_te d int Timed Loop Controller.lvlib:Update Msg.lvclass to Actor Dual Pump
med Loop Controller.lvlib:Update Msg.lvclass to Actor Cooler
. . fived Timed Loop Controller.lvlib:Update Msg.lvclass
A TI m e ) e ay M essag e IS Sto p p e d ent Timed Loop Controller.lvlib:Update Msg.lvclass to Actor Water Level
fceived Timed Loop Controller.lvliib:Update Msg.lvclass
ed Cooler.lvlib:Launch Interface Msg.lvclass

T
1

A Time Delay Message skips sending copy
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AVAILABLE ON

Monitoring Actors weos

ﬂ Monitored Actors | L& | | = | =]

Monitored Actors

Actor Type Actor Core Mame F'inE Status =~ |
| Test Actor.lvclass Test Actor.lvclass:Actor Corewvi8 Show Actor Core

= Test Actor.lvclass Test Actor.lvclass:Actor Corewvicll _
= Test Actor.vclass Test Actor.lvclassActor Corenviil3 TR
=l Test Actor.lvclass Test Actor.lvclass:Actor Corevinld Stop Actor
Test Actor.lvclass Test Actor.lvclass:Actor Corevil5

i mrrmymm s o Thmum M b

14, 849 downloads on VIPM.IQO!

Test Actor.lvclass Test Actor.lvclassActor Coreovid MN/A
El Test Actor.lvclass Test Actor.lvclass:Actor Corevih M/A
Test Actor.vclass Test Actor.lvclass:Actor Corevii9 MN/A
= Test Actor.lvclass Test Actor.lvclass:Actor Corevic M/A
Test Actor.lvclass Test Actor.lvclass:Actor Corevii3 MN/A
Test Actor.lvclass Test Actor.lvclass:Actor Corevicl M/A

Stop Actor Show Actor Core Poll Frequency (ms) |'1

'_" Moore Good |ldeas

s
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Required Parent

......

Timed

IIIIIII

ttttt

GGGG

Required parent
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Reuse Code Not Included

Reuse code excluded

......

IIIIIII

ttttt

GGGG
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% Actor Hierarchy Inspector

3 Actor Hierarchy Inspector - O X
STOP ALL ACTORS |
ID Alias Fully Qualified Name Ping Time A
= 6640002 Cooler Simulated Cooler.Ivclass
= 6640008 Cooler Interface Remote Front Panel.Iviib:Remote Front Panel.lvclass
6640009 Target Endpoint Nested Endpoint.iviib:Nested Endpoint.ivclass
B o e '- Water Level.lvclass
6640 % Dual Pump.lvclass
664 >nowSBlockDiagram Dual Fan.tvclass
Show Front Panel
Stop Actor v
Emergency Stop Actor r

)

&
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AVAILABLE ON

Panel Manager s

NETWORK

Iﬂ JKI VIPM - MGI Panel Manager >
File Help

Package Information |

Select an action to perform on the package.

+ 2022 ~ MGI Panel Manager ‘

[+ Install
There are two libraries included:
Panel
Show in Palettes This library contains all of the classes to manage the different types of panels. There are three built in types of
panels:
show Examples 1. Window: This is a typical window

2. Dialog: This is a window that is also medal.
3. Subpanel: This is a panel that will be inserted into a subpanel in another V1.

Mew panel types can be added by overriding Panel.lvclass. |

Panel Actor
tre o mstleypes o ans st wines rangmgyeir v coce || 1his Package depends on these other packages:
Checkout the examples and cur website for more info! rl'||I1 G | rl'||I1 N |t|:| rEd _||'_||_ct|:| r == EI I:lI I:lI 23

Release Notes:
Initial Public Release

This Package depends on these other packages: |
MGI Monitored Actor == 2.0.0.23

'_‘ Moore Good |ldeas
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MGI Panel Manager - Unmonitored

« Modified Panel Actor that @ WhyGitlab Pricing ContactSales  Explore

does not inherit from D  Qsearchorgoto.. Allan G Swikh / ot Panel Mamager - Unraoeiored

Monitored Actor project

MGI Panel Manager - M MGI Panel Manager - Unmonitored @

 Forked examples that don’t M Unmonitoreg

rely on Monitored Actor o) L > | [Fmein~ | mghpanet-managerunmonkored History | | Find fle

methods || e e
- Atemplate for use with @ ud >

Events for Ul Indicators & i > | ast commit Lestupdate

%@ Operate > B3 Source Initial Commit 16 minutes ago

* VI Package available in @ Monitor : o aignore I s e

repository ke Analyze | & patend initial Commit 16 minutes ago
* Prepublished version — not " READMEMS e commi 23 minutes ago

yet available on VIPM.IO. @ velp " Revised MGl Pane.. - nitial Commi 16 minutes ago
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Insights and Accelerators

Accelerator
A tool that leads to access

&
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Open AF Payload Method Utility

The Zyah Open AF Payload Method utility adds a right-click menu option to AF Msg "5Sena” Vs allowing
developers to more quickly jump to the b

VI P M Q, Discover LabVIEW tools

ock diagram of AF payload methods.

Actor Framework

A set of tools for working with NI Actor Framework and some useful AF classes/compc

&<

Created by VIPM Community = 18 packages

Actor Hierarchy Inspector

Displays an actor hierarchy in real time. Users can open the front panel and block diagram of an
actor, or stop the actor.

Bowzer the Browser

A utility that allows developers to browse the payload methods (and their block diagrams) for any
given actor in a project.

Events for Ul Actor Indicators
Easily create events for front panel indicators of Ul actors

ai

s
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Bowzer the Browzer

Bowzer the Browser 15 a utility that helps developers discover and navigate public Msg APls

for all actors in a project.

Refresh

Adtors

Waveform Generator
Grandparent View Actor
Parent View Actor

Root Actor

Highlighted actor (if appiscable) implements the message below

Actor Messages [current actor's implementation)
- ug Waveform Announcements

W Grandpatent View Actor

@ Parent View Actor

View Actorin
on (] ’ - —
:° P Grandparent View Actorbiclass §?°°"°°c°°°°°°c

Ref 3

|5 = WFChart (stri

»

Wavetorm

ydue

[‘Ims 15 the grandparent class implementy

error in (no error)

D Implementation Selection

Class/Interface
-] randparent View ActorbvclassHandle Waveform.vi

EMERSON
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Where to Find It
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VIPM.IO

VI P M Q, Discover LabVIEW tools

VIPM:Package Lists:Actor Framework

Actor Framework

A set of tools for working with NI Actor Framewaork and some useful AF classes/compc

@|a|

Created by VIPM Community * 18 packages

Packages

Actor Hierarchy Inspector
Displays an actor hierarchy in real time. Users can open the front panel and block diagram of an
actor, or stop the actor.

Bowzer the Browser
A utility that allows developers to browse the payload methods (and their block diagrams) for any
given actor in a project.

Easily create events for front panel indicators of Ul actors

Events for Ul Actor Indicators

&
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Personal Repository - jJustACS

Why GitLab  Pricing  Contact Sales

-

Explore

O (), Search or go to... Allen C Smith
Profile
&% Atlen C smitn «€2030) Allen C Smith
v;?‘:iv :
D Activity "" @justACS
vy
8° Groups
. = (0 Contributed projects
tt S |t ap.com/users M MGiPanel Manager - Unmonitored @
] ] | [ Personal projects
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