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Communicable State Machine(CSM)

English | 523

¥l installs 1,099 License Apache 2.0 | downloads 76

Communicable State Machine(CSM) is a LabVIEW application framework that builds
upon JKI State Machine(JKISM). It follows the pattern of JKISM and extends the
keywords to describe message communication between modules, including

concepts such as Sync-Message, Async-Message, Subscription/Unsubscription of

status - essential elements for creating reusable code modules. For more

information, please visit the CSM wiki: https://nevstop-lab.github.io/CSM-Wiki/

» For instructions on JKI State Machine(JKISM), visit: http://jki.net/state-machine/

¢ For information on NEVSTOP-LAB, visit: https://github.com/NEVSTOP-LAB
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"Event SthICtI.II’E"; "Ala" L [ e,
" "Bwvent Structure”, "ldle"
[ (0] Timeout .
---------- ==

Default

IMacro: Inttialize M4

Parse State Queue.vi: HEMEZ)
BNHEEIIPT—FKEHR
2. ErrorBi#N “Error Handler’ IR&

\ “Imitialize Core Data”

IRIRA BB

HET

[FTHEIFE <
Ul: Front Panel State >> Open

\ :
Y : N
HE : HES
n,.— ......... -

“Error Handler"

. BT, FEA
ISR R

"Data: Initialize"
"Data: Cleanup”

“Ul: Initialize"
“Ul: Cursor Set”
“Ul: Front Panel State”

"Macro: Initialize"
“Macro: BExit"

Core Category:

« Default: ™E$EiR, HREEPERREXKRE
« Initialize Core Data: ¥J{a Y IEZRFIE AR

« Error Handler: {bEREEE IR

« Exit: BH
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| "CSM Documentation v —
“* "Bwvent Structure”, "ldle"
"C5M Documentation”
.... ......................................................... Defaut | eeeeessseoes .-E
w : i _ "Error Handler"
- ' \ iﬂmﬂ’{l*ﬁﬂ&%ﬂ( “Critical Error" n 2
22 S | R IR R | Toget sy v §-=
_____ "Target Timeout Error” ::f
____________________ E “Target Error”
‘/ NS SBE, S, §EiR "Async Response”, "Response” iR [o]Z %
“Async Message Posted”
<_ ﬁﬁf:’_ “Initialize Core Data" ;
: “Exit"
KJKISM —
Core Category:
e Elog, AT - Critical Error: T3S I CSMIEZRSEIR
« Target Error: fiETICSMIERRIFIE
: « Target Timeout Error: @ AICSMIER T A EIEE M BRI ETE /R
« Async Message Posted: % H B RIXERE
: « Async Response: R#H BIREIMEERZES
- Response: A% HBREIGERE
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"APl: APIT" v
- r
Timeout||-1
= »>> |Internal 53> Y
55 Na 55
CSM Name |Labe 2 . E
> > Last State Response Args > > - = Y
. 4 e EResennsez -
T >3 Remaining States > > E——TT]
IMacrn: Initialize MBI~ EE1 b =
Té =5 rrén £33 =
B B Armaierds 33 B // No-Reply Async Message(JCiR [F] 73275 B)
API: Start ->| SubModule0
- -
i t &0 y // Async Message(F:3TH E)
[.Q" 2> JOUNCe — API: Get Level -> SubModule0
]
im M.J ) .
—l Macro: Exit -@ SubModule0
Auto Check Macro: Exit -@ SubModulel
No-Reply Async-Message // Register Status Message (IRZS VS
Async-Message Status Changed@* >> Action: Status Change Handler -><register>
Sync.-Message // Unregister Status Message(BUE RS M)
Register Status Message Status Changed@* >> Action: Status Change Handler -><unregister>
Unregister Status Message
€9 9 // Normal Status(¥E LR IEE)
Normal Status Status Changed >> 0.981826 -> <status>
Interrupt Status
oD
Helper Vis > // Interrupt Status(EF iR FEKIEH )
Status Changed >> 0.981826 -> <Interrupt>

v r
..
A=a

JKI-SM Copyright 2 2018 JXI - http://jki.net/state-machine CSM Copyright 22024 NEVSTOP https://github.com/NEVSTOP-LAB



Communication Between CSMs
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Async Message Posted Async Message Posted
e

Do Something >> Arguments -@ CSM2

Response >> Reply

-@ AZ A

Do Something >> Arguments -> CSM2
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Async Response >> Reply
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Status >> Arguments -> <status> \// X Acting State >> Arguments

Async Response i

Status@CSM1 >> Acting State -><register>
Status@CSM1 >> Acting State -><unregister>
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Caller
C$M - Send M nd Wait for Reply.vi ) : .
IAPI: Do Something —v}m - 595 a g — | //Sync Call. Caller wait until getting “Pong”.
|F'i”;"“j + 5 belIRespones(Pong) API: Do Something >> Ping -@ Callee

[

I{'_‘_aller

IAF‘I.’ Do Somethin g|
ICallee ] =)

//Async Call. Caller will not wait.
API: Do Something >> Ping ->| Callee =2 )

namalCSM - Post Messagewvi

Communication From Non-CSM Code

Communicable State Machine(CSM) 2023

"API: Do Something”

0 e o o o o e O o R i

= :alnmEDm >3
>> CSM Name >>
|Callee st e

1] = > Remaining States > ¥ -—‘
"-"- J > > Cument State >» Fi
a!+c‘=ﬂu 7]
\1® 8 ey 5% ATQUuments >5 i

»» Response SOufce > > b

=il T >> Source C5M >>

Caller --------mmmem e >Callee . Your Code

IMacro: tnl'tiall'zel“{lrllld “d

M- Ping Arg uments

D ittt et s H @ GﬁFCHE

Async Response >> Pong

copy this to create
labels for wires e
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MEZLZ AR AT B, BERID IR,
# script MM LA E L

R 2B MK
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B
f&# Event Structure
E 58 AR

R TENAPT

User Event, AN EAFAEEAFE5/0U8 N
1T [ 2

Bo, KL, ERAX

U FH 5 v BEROBRR R SE B, BT B A5 T
RMELERE O

fEE2KM, {fif] User Event {%if
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k¥ Event Structure/ LabVIEW OOP
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T8 S AL T 3 S A E R
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ERERR, FHEHIE Message
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LabVIEW OOP
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A~ AR R

Messages as Plain Text

o (FFZEMMER EBAEEHITEEN 11T DAQ: Initialize >> PXle6363 -@ DAQDev1

. . DAQ: Configure >> Clock:SampleClk;Rate:1M -@ DAQDev1

- EFRIAEEL, R DAQ: St @ DAQDev1
DAQ: Read  >> 1000 -@ DAQDev1

. JEAX 1= (ThiE4=kK DAQ: Stop -@ DAQDev1
dEFESEERF TR BT ITRRSSE) |2 el S oo
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T A A LabVIEW AT, EH
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SR 8
TRk
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1 “Macro: Exit”

)}

Exit Macro

(This is called once, when the V] exits)

copy this to create
labels for wires

= System_Label

copy this to add

— > >
new state

#NOTE

Helper Vi is equivalent to other case

f# | Core.Close Panel on Exit?}

Acquisitinn

Logging
Algorthm

JUI: Front Panel State >> Close

Data: Cleanup

Data: Save Configuration to Ini
Events: Unregister

Exit

=] L]

JKI-SM Copyright 72018 JKI - http://jki.net/state-machine CSM Copyright 72023 NEVSTOP https://github.com/NEVSTOP-LAB
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VI BlER

« VI LZIRIR, BIRFLEVI
— VI AT ENEMARTE Singleton / Cloneable
~ SZTRIFERR
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— MEZRMCAZEEHRTE Parse State Queue++.vi
— A RS KRE &R = A P LS

CSM Name

IMacro: Intialize
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w
Timeout||-
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NEFENZEOD, ERFHANIEER

IRIRBIE. tH

BHUIRTS (state) 5%, a5
fRZRELE BEEI, SaS. BIRBFR.
IRTS (status) &7

REITIE. BOETTIS

f=IRE51R (Error)

FAFBEXE

FEEEROLZEZMEIN T A

R [El{E

D

File Edit View Project Operate Tools Window Help

A=<,

Iltems Files

= Bl Project: HeloWorld.lvproj

w b | O~ &

D DebugTool Dialog (CSM)

T
|!'|]I|

CSM - PTR Mointor

Add VI Reference Case.to CSMs..

D Running Log Viewer (CSM)

History(char)

B - [

[2024/11/03 11:37:37.164]
[2024/11/03 11:37:37.164]
[2024/11/03 11:37:37.164]
[2024/11/03 11:37:37.164]
[2024/11/03 11:37:37.164]
[2024/11/03 11:37:37.164]
[2024/11/03 11:37:34.928]
[2024/11/03 11:37:34.928]
[2024/11/03 11:37:34.928]
[2024/11/03 11:37:34.928]
[2024/11/03 11:37:34.928)
[2024/11/03 11:37:34.928]
[2024/11/03 11:37:34.928]
[2024/11/03 11:37:34.921]

<

[Module Destroyed] CSM

[State Change] CSM | <Remaining States> >> <Empty>

[State Change] CSM | Exit

[State Change] CSM | Events: Unregister

[State Change] CSM | Data: Cleanup
[State Change] CSM | Macro: Exit

[State Change] CSM |

[State Change] CSM | Ul: Front Panel State »> Open

[State Change] CSM | Ul: Initialize

[State Change] CSM | Events: Register
[State Change] CSM | Initialize Core Data

[State Change] CSM | Data: Initialize

[State Change] CSM | Macro: Initialize

[Module Created] CSM

Error History

Broadcast Registry
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- CSM Global Log API, =144

- Add-on/Template X

° IR

JKISM TH

EiETH
PRI #EAR AT D0 EL S
- CSM-Helper API, EfHE X CSM &S5

- X #F VI Analyzer, RI#AE CSM {RIREES M
- TEF=ANA. BREEEANOLII0ES

(@

FIH

=
- RS EENHR VI 2ENE

D Untitled Project 1.lvproj - Project Explorer
Tools Window

CSM-Helper APlLvi
[% File Edit View Project Oper
| S|
Object
Transaction

Files

Reference

Property
Template

AP String IMI-Variable- MassData  Loop-Support
Arugments ... Support Parameter ...

v Vv Vv Vv v ¥

usecase

x+

addons

addons

Communicable State Machine(CSM) » Highlight All CSM Scripts

APL: API1 . ’ Remove all CSM Comment Bookmarks
JKI State Machine Explorer...

Visible Items » .

Help
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Main

[ 25 1 H

Macro: InitializeHl»lll 1

. NEA) j( Y2 %D
— 1 H YE Tun il J8 RESTAE
- CSM fES<H 1A LR
— — } ~ ~ ) : = ]
12 i
"* "Event Structure”, "Idle" 'F
w =
executes when the state queue is empty|
-1 o E [ 5] “API: Start": Value Change Ma ]
— >> Internal Data > > , ! Y
>> CSM Name >>
= Ll >> Last State Response Args > > Respo s
= 111 >> Remaining States >> T
':'.Lm >> Current State >>
=~ >> Arguments > > \
) | >> Response Source > > -
1 >> Source CSM > r——
API: Start E;:'::J
IF‘. |»'~z:t|.e Module Automatic
For no-reply Async message, if the module na Auto Check
String constance with content "API: Start -> r [T LRSIl B
copy this to create V. Async-Message
labels for wires System_Label S
ync-Message
copy this to add - Register Status Message
i & API: Start U T
nregister Status Message
Normal Status
w -~
m e Interrupt Status
@
A=a
m JKI-SM Copyright ? 2018 JKI - http://jki.net/state-machine CSM Copyright 72023 NEVSTOP https://github.com/NEVSTOP-LAB
SubModule0 SubModulel

'Synchronized Call Modules|

|

[F1 25 1) FH PR R

aibt St TR A
R WAL

-> A

Async Message Posted

Async Message Posted

< < Interndl Data

1
ns
<< maining States

A R e

// No-Reply Async Message(JGiR Bl 732 7H E)
API: Start ->| SubModuleO

// Async Message(F7H E)
API: Get Level -> SubModule0

// Sync Message([E1H &)
Macro: Exit -@ SubModule0
Macro: Exit -@ SubModulel

// Register Status Message (IR 2 M)
Status Changed@* >> Action: Status Change Handler -><register>

// Unregister Status Message(BUE RS

Status Changed@* >> Action: Status Change Handler -><unregister>

// Normal Status(IE LR IE B)

Status Changed >> 0.981826 -> <status>

// Interrupt Status(EF L FEKIE B)

Status Changed >> 0.981826 -> <Interrupt>
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3 gs >
v o -

IMacro: Initialize (kM4

— »» |ntemal Data »>> . . << |
|C | N ——
a er ! »> tate Respo = o
I b

»> Remaining States » >

> > Responze So =» [ JUl: Cursor Set == Busy
1[ > Source CSM s> [ §// This is comments
// The message below will be sent to "Callee” to execute
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Technical Part Sharing: CSM Framework Communicable State Machine(CSM)

F ra m eWO rk D eS I g n (G e n e ra I Pa rt) Communicable State Machine{CSM) is a LabVIEW application framework that builds upon JKI State Machine{(JKISM). It

follows the pattern of JKISM and extends the keywords to describe message communication between modules,
Sh d ” t including concepts such as Sync-Message, Async-Message, Subscription/Unsubscription of status - essential elements
ared a mong all CUStOmers for creating reusable code modules. For more information, please visit the CSM wiki: https://github.com/NEVSTOP-
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* Architecture/Tools to support development process
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