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Show techniques that allow SSDC to produce large complex projects
while keeping them responsive and light.

l.e. how to play nice with LabVIEW
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What is Lean LabVIEW and Why?




Structured Software
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1) A Tidy Project is a Happy Project
2) Cross Linking

3) Project Portability

4) View Dependencies with suspicion
5) Polymorphism — Bloat Alert

6) Immediacy — Glue Vs Do

7) Lean, Clean Code

8) Lean Error Handling
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proven by our many projects in many industries.

These techniques have been used by SSDC for many years and are

The importance of time
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A Tidy Project is a Happy Project Design Consutants

-
I3 GenAppMain.vproj - Project Explorer \.;* .

File Edit View Project Operate Tools Mindow elg
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| Items | Files | =

[ = pemsam——— Al Auto-populating folders
= ¥ My Computer L F | . .

G oo H vision of change is
5B s important
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i-fAl Controls
}Eﬁ Error

H- A StateMachine

- Jm  GenAppMainUnitTests.seq

. . . i -/l TestParseDescribeDetails.
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|
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Igg TestUIQueuewi

- MG, MainFileMenu.rtm
Ig’;], Splash Screen.vi

atop the hierarchy |y i ;::,233:,’1;7 i dlls, config db etc are all at

top level

| sqlited.dylib
o) sqlitex32.dll
o] sqlitedxGd.dil
Eﬂ. Startup.vi
—]_'4_;_" Dependencies | u .
&8 s | Uncompromising about
- & Advapi2.dil =
kernel32.dll

e dependencies

4, Build Specifications

E My Application

- ¥ Application Deployment
E Bug Report Exe




A Tidy Project is a Happy Project

Eliminate these

<«— Get LabVIEW to check your dynamic vis

b sqlited:32.dll

o) sgliteddd.dll

~[J AppliedTests
- [ DefaultTestGr

- [ DefaultTests Open
- ) Maplists Explore...

) TempTest Show in Files View Ctrl+E
E—j_'l_:-,_" Dependencies Print

B vilib

[ userlib Run

Why is this item in Dependencies?

- & Advapid2.d

Sub\ls

Missing Items

Structured Software
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nilvaiu.dll —
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/ ek MakeFileN
. [m®. MakeDATE

- @] kemeB2.dll C7F
EB: CCCVCharg  GOOP "
- Bk CCCVChar]  UML :
- | ] SystemMWin© oo b
- (%] hanlys.dll P

- % Build Specific;  Replace with...

Properties

or moved on disk]

or moved on disk]




Structured Software

CFOSS-|II’] k| ng Design Consultants
Vic Stennings Principles of Project Hygiene (1979)

Principle 5
Changes should be controlled, visible and of known scope.

‘r; J
A
>

“I FIND YOUR LACK OF CONTROL DISTURBING."

The enemy for predictable software is silent changes
g
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43 ProjectManager.lvproj - Project .. — m] x & ProjectManager.lvproj - Project .. — O X 18 ProjectManager.lvproj - Project .. — m] x
File Edit View Project Operate Tools Window Help File Edit View Project Operste Tools \Window Help file Edit View Project Operate Taoks Windaw Help
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ltems  Files ltems  Files ltems  Files [Save Project]
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= H My Computer = W My Computer = B My Computer
£ SourceCode =+ [ SourceCode & [ SourceCode
[@ Dependencies -[@ Dependencies @ Dependencies
@ Images [ Images -[@ Images
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[@ Templates -[@ Templates @ Templates
[7] Config.db3 - || Config.db3 [ Config.db3
i Lﬁ MainFileMenu.rtm Q‘ﬂ, MainFileMenu.rtm La MainFileMenu.rtm
-|ml ProjectManagerwi - [l ProjectManager.vi -l ProjectManageravi
- [l Splash Screenvi ) Splash Screen.vi - [l Splash Screen.vi
[ sqlite3.dylib [ sqlite3.dylib [ sqlite3.dylib
- [E] sqlite3x32.dil sqlite332.dll - sqlite3x32.dll
- [ sqlite3xed.dil sqliteZx6d.dll - [4] sqlite3x6d.dil
- [m, Startup.vi - [ml, Startup.vi [, Startup.vi
Y Dependencies 5 Dependencies =" Dependencies
£+ Build Specifications - . Build Specifications - % Build Specifications
E ProjectManager L E ProjectManager E ProjectManager

Silent changes
0
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Cross-linking — Environmental changes

File

Edit View Project Operate

o & '_\EEI I.;u‘lﬁ' < ‘ 13pt Application Font |~ Hip‘
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Connectivity
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FTP Get Buff... FTP GetFilewi FTP Get Mult... FTP Get Mult...

FTP Put Buff.. FTP PutFilewi FTP Put Mult... FTP Put Mult...

tinn

y Shared Varia.. Network Stre... Local Variable Global Varia...

v
>

Protocols

o i w

INT »
g

FTP Get Mult... Intermediate...

FTP Put Muit...

.-a.l [l .l Sl ’I § rc:_!g

Protocols
o 8.8 22
Serial IrDA Bluetooth
¥ >
T
FTP WebDAV

FTP Example
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File Edit View Project Operate Tools Window Help FPGE’E Bytes Transferred =

hadl s | e & )

ltems | Files

= . Project: ProjectManager.lvproj F' et File Size *
= § My Computer
= [ SourceCode
i BuildProject
i . aET aET
Dependencies DATA DATA
Images
ReportBug
SubVls
BugReporting
Constants [] Get TDMSDialog. vi
Controls bending [y |
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9 ) util |
| ftp.mnu —
=) GetFTPDir.vi —
ProjectBuilder al [
StateMachine == =
ul Save File
utilities -
Version Control E ok B cancel

FTP Example
12
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Cross-linking — Environmental changes

Share

#@& OneDrive
CamScanner
Favorites
Music
Pictures
Public
Recorder Pro+

Shared favorites
& Homegroup

& This PC
Iy Desktop
I Documents
I3 Downloads
1 Music
L Pictures
¥ swatzy@hotmail.cc
B Videos
. Windows (C)
< RECOVERY (D:)

23 items

3 items selected

Vie

« Windows (C) » Program Files (x86) » National Instruments » LabVIEW 2015 »

applibs
cintools
Database
examples
FPGA
help

Date modifiefl | [N 8| S|

05/01/2017 1 Home Share

~ 4 | <« Program Files (x86) » MNational Instruments » LabVIEW 2015 » vilib

. Favourites
Bl Desktop
I3 Downloads

. instrlib

% Dropbox

manuals
menus

project

ProjectTemplates

readme
resource
rvi
Targets

templates

«» Recent places
le. Google Drive

@& OneDrive
CamScanner
Favorites
Music
Pictures
Public

user.lib

Recorder Pro+

vilib

Shared favorites

VIObjCache
www
B LabviEw.exe

i-& Homegroup

& This PC
I Desktop
I Documents
s Downloads
88 items

MAY,

~

Search LabVIE.. P

View

_oldvers
_probes

_script

_xctls
ActorFramework
addons
AdvancedString
Analysis
AppBuilder
BlockModeSupport
CommandQueue
DAQmMx

Delacor

dex

DotNET

eio

ErrorRing
ExportToExcel
express

FPGA
FPGAPluglnAG
FTP
functionblocks

fxp

gmath

httpClient
InstallerBuilder
Instr

InstriOAsst

ivi

LabVIEW Icon API
LabVIEW Targets
Math Plots
measure
Modbus

Mative 3D Graph
Mavigation Controls
NI

NI_RSS

nican

niP2p
MIScanEngine
nisyscfg

numeric

OPCUA

Palette API

These all have Vis you can edit
13

picture
Platform
printing
ProgressBar
PropPageSupport
ptbypt
real-time
regexp
registry
RioEmbeddedCAN
rvi

RVI Host
silver_ctls
Simulation
smtpClient
sound

sound2
SourceControl
SourceOnly
string

teds

tree

uDc

SisiDIC
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v ¢ Searchvilib

userdefined
UserTags
Utility
variable
ViServer
Waveform
WebDAVClient
WebServerConfig
wsapi
xml
XNodeSupport
XSFPSupport

L. zip
& diagdecor.llb
& dig_ctls.lib
& errclustlib
&l event_ctls.lIb
& inst_ctlllb
{ Modbus.zip



Structured Software

PrOJeCt POrtablllty Design Consultants

I Project Documents
4 qy. ProjectManager
b svn

L

[ 1. builds
s a Il:.}leel.oyments — E. ProjectManager.lvproj

4@ Project e & | Config.db3
I g Deploy % | sqlite3.dylib
. Deployments & sqlitex:a2.dll

| sqlite3xG4.dll

[ g5 Documents

— @. ProjectManager.vi

e

4@ SourceCode \\_

% Images
4@ SubVls
. Constants

&
[
[
Y
[
]

@. Startup.vi
e @. Splash Screen.wvi

Contrels
Error
StateMachine
U1

. utilities
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13 projectManager.vproj - Project ..  — O d
.File Edit  View Prqj__ect Qpe_r_ate Tools  Window Hel.p
% &S e | x BRG]
[tems  Files
. Project ProjectManager.vproj
gL The test for portability is one of our code review items and

i [@ Dependencies

5l e involves exporting the repository into a clean virtual machine
@ [@ ReportBug
[t
[

@ Subs (with LabVIEW Loaded) and into different directories (usually

H: Templates . .

') g desktop and \User\Public\Something or other.
- iE. MainFileMenu.rtm
gﬂ, ProjectManager.wvi
- |ml Splash Screen.vi
-] sqlite3.dylib

- |4 sqlite3x32.dll

- |2 sqlite3x6d.dll

- |m Startup.vi

]-_'5:? Dependencies

£ #: Build Specifications

frrn

“ ™ ProjectManager SSDC I_-lmltEd _ i
. . . Description Code Review Check List
Issue 1:.02

Structured Software Date Tuesday, 06 May 2014
Design Consultants Document Number 2013-175W10004({Code Review Check List)

Initial Checks

Check out from repository prior to starting. ldeally onto a clean machine or virtual machine

Details

This will test that the repository is set up correctly and the project can run, any dependencies and
linked libraries, hardware libraries will need noting and their version documented.
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Case Study - Step 1 Move Directory from vi.lib

WQS Panel Revolution SCADA
l
1
TCP TCP
Master Slave
TODOoOoOoOooOoDoOoooOo0ooooo0oooo0oogooooooo0oogoooooon

— What is in toolkit What | moedified it to, because | want to run multiple
PT1PTZ. slaves on the cRIO
PT3.PT4, = ZTL
ET1. FT1FTZ,

Flow Relay Alarm . Expected
Flow Alarm, Flow Relay Trip,
Flow Tiip, TTLTT2 TT3TT4, WS Slave
Pump 1 Overload, ;TE 1 Overload |FIJ:'-.E|E|FE55
Pump 2 Overload, ump verload, _ .
Boosﬁer Pump Pump 2 Overload, s 162.168.1.20 H::lbusS
Local/Remate, Booster Pump (e | u am
DP Pressure Switch, E%cgl.-ﬂemotes o 6 Coil [ | "

ressure Switc nils Mew TCP Slave «

PT1PTZPT3PT4, . -

PTLPT2PTS 14 Registers [New TCP Slave |
PTS PTE, o
TTZ2TT3, =
FT2, FT3, Serial DOODOoO00DO00OoD0oD0O0Oo0o00Do0D0oDOo00DoDo0oDoDoo0o0o0ooDoo0o0oonn
TT4, TTE, 1
PT7.2T1 Bl Slave 1
System Status,
Rewv Watchdog,

Serial
Master

Why we wanted to modify the library
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Case Study -Step 2 Loading Project With Embedded Library

£ Load Warning Summary ot

1 While loading PIMS Real Time and FPGA Controller.vproj, LabVIEW reported
2 222 warnings:

- Dependency loaded from new path (222 warnings affecting 198 callers)
- Click Show Details for mere information.

To view warning details later, select View >> Load and Save Warning List.

Show Details Ignore Help

Warnings!
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Case Study - Step 3 Tackle Slave Class On Its Own

£} Modbus Slave.vclass on Main A.,  — O >

File Edit View Project Operate Toecls Window Help

ltems  Files

- i@ Modbus Slave heclass

- @™ Modbus Slave.ctl

B[ Data Access

@[ Functions

- @l Closewi

|!';!, Create Slave Instance (Serial).vi
|!‘;1, Create Slave Instance (TCP)wi
|!';!, Create Slave Instance.vi

. itz

Only use what you need — this is project work, not API
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Case Study - Step 4 Saving SubViIs.lvlib

| 9 = | subvis O
Hame Share View 0
— v o <« SourceCode » SubVls » Hardware » Modbus » subwvis ] . L
£} subVis.vib on Main Application .. — O it
Hardw: * Mame Date mof File Edit  View Project Operate Tools Window Help
Modtk Data and Functions 11/10/20] lems  Files
mas o
Modbus AP 11710720 B%_; SubVI=.Ivlib
slaw Modbus Data Unit (PDU) 11,1020 # [ Data and Functions
Da Protocol 11/10/20) & [ Protecol
C Transmission Data Unit (ADU) 11/10/20) EL.j Transmission Data Unit (ADU)
” i @ G Utility
Util 11/10/20)
[y - 4 @ Modbus APLivclass
c [ SubVis TN [ 2 @ Modbus Data Unit (PDU).Ivclass
i RE™ Modbus Data Unit (PDU).ctl
t [@ Construct PDU.vi
T ; [#l Deconstruct PDU.vi
L [# Flatten PDU.vi
T 2 Function.ctl
Fu Unflatten to PDU.vi
subn
Da
M ¥

Titems  1item selected 4.32 KB

LabVIEW likes file hierarchy
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Case Study - Step 5 Back In The Project

Resolve Load Conflict O b4

' ModbusSerialSlave.vi refers to Modbus Slave.lvclass:Create Slave Instance.vi, but there are
s multiple items named Modbus Slave.lvclass:Create Slave Instance.vi in PIMS Real Time and
FPGA Controller.lvproj or its dependencies.
Select the item to load from the list below.

Conflicting ltems

Path LabWVIEW Version »
C:\Users\PuhIic\Wartsila-RevolutionConilollerVZ\SourceCode\Suths\HardwarE
= C:\Program Files (xB86)\National InstrumentsiLabVIEW 2015wilib\Modbusislave 777

Browse...
Details for Selected Item

";f“"s Path: C\Users\Public\Wartsila- RevolutionControllerV2\SourceCode\SubVIs\Hardware),
&’ Modbus\slave\Create Slave Instance.vi

Qualified name: Modbus Slave.lvclass:Create Slave Instance.vi
File created: 11/10/2017 15:27:48

File modified: 11/10/2017 16:14:12

Load with Selected Cancel Help

Sort Conflicts
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Case Study - Step 6 Cleaning House

E} PIMS Real Time and FPGA Controller.lvproj * - Project Explorer = [m] X
File Edit View Project Operate Tools Window Help

Inee o x|gnim-eals e

ltems  Files

=2 Ikg. Project: PIMS Real Time and FPGA Controller.lvproj A
=8 § My Computer

[ SourceCode

[ [ FPGA Bitfiles

- [E Mass Compile

o[ SubVis

- |wl RTRevoluticnCentrollerMain.vi

= _‘E Dependencies

B vidib

- [l 8.6CompatibleGlobalVar.vi

[l Bluetooth Generate Error Cluster.vi
|;ﬂ. Bluetooth RFCOMM Service Discovery.vi

- BuildHelpPath.vi

Check if File or Folder Exists.vi

Check Special Tags.vi

Clear Errors.vi

Close File+wi

compatCalcOffset.vi

compatFileDialog.vi

compatOpenFileOperation.vi

compatReadTextvi

Convert property node font to graphics fent.vi

E?X Create Master Instance (Serial)vi [Warning: has been deleted, renamed or moved on disk]

|;§5 Create Master Instance.vi [Warning: has been deleted, renamed or moved on disk]

|;g?l Create Slave Instancewi [Warning: has been deleted, renamed or moved on disk]
|;ﬂ. Details Display Dialeg.vi

- [l DialegType.ctl

E; DialogTypeEnum.ctl

ﬂ. Error Cluster From Error Code.vi

)

- Error Code Database.vi
- [f ErWarn.ctl

;], eventsource.ctl

2. eventvkey.ctl

== B S Y

Why is this in dependencies?
eSS
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Case Study - Step 7 Making It Portable

lf) + 4 L « vilib » Modbus *»

- "~
% Dropbox | master

<p Recent places ). slave

i Google Drive ). subvis

3 items

LabVIEW likes file hierarchy
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Picking from a library should not be the first consideration
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View Dependencies with suspicion Design Consularts

GARMIMN

Learning to use a tool rather than learning how the tool works
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View Dependencies with suspicion Design Consutarts

“It can be better to copy a little code than to pull in a big library for one function. Dependency
hygiene trumps code reuse.”
Rob Pike

stafil
stafil
stafif
Sservic
Stafp,
stafpr «
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View Dependencies with suspicion Design Consuliants
g == mm mm =m Em == == = -,y 2 2mEm Em Em s = =m = = =
/ N |
| v
|
I

I /-"" B B unotid Project 17 - Project Gnplover b I

| I\ [RE il
[ I “'-\ ™| H ' ' I
| | e = |
| | ' l
| | ' l
l | : $ |

/
| : /) !
| I ANl
I /' '\,._L I
| I - Project
I - |
| I Code :
— ————__I____

| : l
| Lo l
\ Environment Re-use Code /’ I Application SCC Repository I
™ e e e e e e e e L o e e e e e e e e -

How much of your editable code is under SCC?




Polymorphism — Bloat Alert

A traditional polymorphic VI is very handy to simplify selection from function

palette, but beware that after selection you

Fle Edit View Tools Window Help
[0 ] <] 1] [  @[4] 42

get bloat with little return

tal —|

Structured Software
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Polymorphism — Bloat Alert Design Consuitarts

Extensible: "but suppose if someone wants to add X here tomorrow".
Be wary unless tomorrow is a real date, and someone is a real
person.....

Consider just using the instance you need and not the entire polymorphic VI



Lean LabVIEW sisibDIc

Structured Software
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gﬂ% This is the block
diagram

Comes with
this

File Edit View Project Operate RELER Window Help

\/ 2 [@] ©[n][][25] =+ [15ptap{- X [ 2]

OpenG
base path
1@ I GLSearch I €}, Customize~ |
M %‘ b1 g name or relative path ﬂk appended path
=
OpenG Appli... OpenG Array  OpenG Error
=0 4 >
0 i)
OpenG File  OpenG LabVl... OpenG String




Lean LabVIEW sisibDIc

Structured Software

Immedlacy - G|Ue VS DO Design Consultants
You'll spend a lot of you time messing around with your codebase.

Tools, Design and Development Environment all have an impact on how
productive you are. Immediacy is how responsive these are for the developer.

4 | abVIEW_ Immediacy L

ssssssssssssssss

A good tool, like a high-quality wrench, becomes part
of your hand, so you feel your hand is turning the bolt
directly. The machinery disappears, and you feel
connected to the object in question.

Debugging and Immediacy

What's Immediacy
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Immediacy — Glue
Vls that can’t be tested immediately

For Each Card '“
The Queue VI needs an initialised Queue
or it throws and error

W=

SelectedCardsI [abc}:

<

+ Update Timebase ¥

Tirmebase -_ ............
TIEF

 S——— | - errar out
.

""""""""""""""

errar in (no errnr)l Fail
| Set Timebase *
The case structure is intended to handle instances where the target method has no error input and te

F'Add Item to Bottom "I
handle methods that do not check for error before executing. It both prevents the operation and
protects error throughput back to the actor core,

o 5
Cooler

E Mo Error 't

b o
Actor out

Actor in
@/ e

error in (no error) 7 1

A framework may have many VIs that do e
The use of twe Te Mare Specific Class functions,

nOt ru n Wlth O Ut ru n n I ng the e ntl re one with the output cbject unwired and the
other with the error unwired, is a trick to avoid

creating a copy of the Actor object while still

preserving the original Actor object if the To

framework >
More Specific Class fails,

Write Controller Enqueuer Msg
BET] :E

VlIs That Don’t Run or that don’t do anything
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Immediacy — Immediately Testable Vs Design Consutans

Where a single VI (and subViIs)
can be stopped and the input data fiddled with or the block
diagram changed immediately.

This is one of LabVIEWSs main benefits, why discard it?
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Immediacy — Design to take advantage of Immediacy Design Consultants

Separate Running code from Non-running code
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Separate Glue Vls from Algorithm (Do) Vs
Bending cohesion

ED—I i 1.Group Together Settings
L N
E L‘I True 'L:
B Not: Found Channelsettings
: ” B = AT et esssssnssssssssssesse 3.
E—I (] 24
e b,
ChannelS — i Channels
B = ]
if[123 D
i Settings Settingke
—= Settingkeys
(" Get Channel Settings ] charmalln & ERannelEnsbled
. . vertR.ange
IEFd

ChannelSettings expetinenttiane —

. - ) = YertRange ‘WertCoupling

Experimentl EHFMHT S [ : VertOFFs?at Probedtten

m. ;;;;;;;;;;; :c \u'er::]Coupling InputImpedance
Probedtten
P InputImpedance
Comrent
ReturnedData u
E k-] SelectedChannels e
=k b
=N
N
EN
EN
o P

VlIs That Run and do stuff immediately
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Focus your Unit Testing on Immediately Testable Vs
And integration testing on support VIs
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Lean, Clean Code — Clean BDs Design Consultants

“Programs must be written for people to read,
and only incidentally for machines to execute.”

— Harold Abelson, 1984

Program slow, debug fast
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Lean, Clean Code — Clean BDs

‘This sample project was built from the Queued Message Handler project template, ‘

Stop EventReg _____

Event Handling Loop

| [2] "Stop"™: Value Change 'Hi
=1 Stop g

e
I

| NewVal

Structured Software
Design Consultants

Stop Event,

Message Cases

application.

14 “Confirm Q 't
IConfirm Quit - Message that can confirm whether or not the user wants to exit the

Message Loop

|4| "Acquiring and Logging” 'H

Are you sure you want to
quit while the acquisition

Acquisition

is running?

Logging

U1

[ True 't
[» Waiting for Exit |

Stop

E Acquisition Message Loop.vi

Logging Message Loop.vi
]

Data Display Loop

A notifier contains the acquired
data that is displayed. A queue
contains the acquired data that
is logged. Since a notifier is a
potentially lossy
communication mechanism,
ok to use for data display, but

The notifier contains acquired data for
updating the chart. When the Exit message is
processed above, the notifier refnum will be
released, which will stop this loop.

Keep your block diagram clean!




Lean LabVIEW
Lean, Clean Code — Clean BDs Dar Gt

‘This sample project was built from the Queued Message Handler project template.

Event Handling Loop

H | [2] "Stop: Value Change 'Hi

Stop Event Reg

Ul Message Loop
Message Cases
H "Confirm Quit" 'H
Confirm Quit - Message that can confirm whether or not the user wants to exit the
application.

Config

ur Refs
H "Acquiring and Logging” 'H
UI State v_. Are you sure you want to 1 True 'k
quit while the acquisition
RUN_TIME_ENGINE==True ~}]

Mo

LIy

Stop Event

Acquisition

Logging No

UL =

Ye

©n

]

|

Fa)
-

Acquisition Message Loop.vi
T

=
Logging Message Loop.vi

A notifier contains the acquired
data that is displayed. A queue
contains the acquired data that
is logged. Since a notifieris a
potentially lossy
communication mechanism, it is
ok to use for data display, but

The notifier contains acquired data for
updating the chart. When the Exit message is
processed above, the notifier refnum will be
released, which will stop this loop.

Red Lines convey little information
38
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Lean, Clean Code Desion Consuitants
If you need to VS
document your code, All code needs to
your code is difficult to /.\ be fully documented
understand.
| |
\ /

MOL,,/LWJ
/ \

Comments
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Lean, Clean COde Design Consultants

A common fallacy is to assume authors of incomprehensible code will somehow be able
to express themselves lucidly in comments.
K Henney

Comments
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Structured Software
Design Consultants

B RX UDP Cormms

ok P

A

TOD :This shensd come Fraem conts
=

dot notation? (F)

Icon Kﬂ:

Error
Hardware
Report

User Interface
Storage

State

Config

Maths

<[ "NI PXle-5105"

Al ard ¥ [Enablel? | [Get Can
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Lean, Clean COde Design Consultants

SingleShotSingle.vproj » /I\ There may be bookmarks not shown. tgn Group by Bookmark
More Information () Group by VI
Bookmarks Vis A
#|ssuebB4 Force Synch and trigger to be same for all trigger cards ir ForceDefaultTrigger.vi
= #lssue?31
Flssue731 ExperimentdBControl.vi
#Flssue731 LoadExperiment.vi
Flssue73l SingleShotSingle.vi
#Flssue731 this is overwriting user chan id SingleShotSingle.vi
= #lssueB24
#lssue824 SendVertAndTime.wvi
#ssued24 SendVertAndTimewvi

Issue Navigation in the code
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Lean — Error Hand“ng Structured Software

Design Consultants

[ Untitled on SingleShot Client * [Client.vi] Black Diagram an Singleshot. lvproj/My Computer
Fle Edit View Project Operate Tools Window Help

EImiEl

[wal=?| 2 | 130t Application Font. |+ || 8w |G | [ 26+ ]
I &

4 |

~
8. RX UDP Comms
e T o e
Command 3d New P Messages Here 8. RY|sUDPsLoopin
[ Mok Recngmsed - Error =]
fo[Truz P
This Client
#TODO :This should come from conf ‘”E 2 g P
rror Report hd
= b= ' = <—faa]
["hot Recoanised - Error”, Default ]
. Password
dok notation? (F) Racks

o et Refiium ] Z MUtcolommLetbox T et Eroadcast Receive ]

EEAD

(2 E‘a“t : -

Read Packet ~|
cad Pad ‘ o Tt oz Gt
Data Properties | hmoa]
: |—| »ARKLIDPC
[FEaeuopconns S
harne

2. Event Loop

1"
ol

[ Menu Selection (User)

Ta["Load Experiment” H

Tab & This YT

2. Event|sLonpin

Ring

Listboxes

—— Graphs

- #veniioop

Handling

A Mew LT Stuff Here

5 Tstsuesandingi

™| "Remove From vert” 't

Doooooooooon

(Mo Message - Ignore |

msg

Ml e e
Singleshok. Ivprojiiy Computer €

[E3

Do you really want to know about errors at a VI level?



Lean LabVIEW sisibDIc

Structured Software
Design Consultants

DEV

CON

Cambridge UK 4-5'" September 2018




Lean LabVIEW sisIplc
Structured Software
Design Consultants

*} Steve Watts

SSDC Ltd
Lean LabVIEW
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ASoftware ™

——
Engineeri P ? )
fﬁmﬁv | W7 NATIONAL Skl S
a = Alliance
e ‘ N insTRUMENTS A CSLUG

=

18 Years #’I
eCLA 2012 LabVIEW Smells

NIDays 2013 How to Polish Your Software and Development

Process to Wow Your End Users

eCLA 2014 Process Smells

Various 2015 Immediacy

NIWeek 2016 TS9456 - ISO 9000 and LabVIEW

NIWeek 2016 PS9044-Shock Testing using Multiple Synchronised Racks
ECLA 2017 Risk and Mitigation

NIWeek 2017 The SSDC Way: Desire Paths to a Simple Software Process
ECLA 2018 Modular Design Deep Dive

Read my blog on ni.com — Random Ramblings on LabVIEW Design
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Show techniques that allow SSDC to produce large complex projects
while keeping them responsive and light.

i.e. how to play nice with LabVIEW
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What is Lean LabVIEW and Why?




Lean LabVIEW sisibpic]
Key Aspects

1) ATidy Project is a Happy Project
2) Cross Linking

3) Project Portability

4) View Dependencies with suspicion
5) Polymorphism — Bloat Alert

6) Immediacy — Glue Vs Do

7) Lean, Clean Code

8) Lean Error Handling
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Structured Software
Design Consultants

The importance of time

These techniques have been used by SSDC for many years and are

proven by our many projects in many industries.
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- . . . Structured Softwars
A Tidy Project is a Happy Project

View Project Operate Tools \Vindoy

BRI Nl

=« »X Auto-populating folders
vision of change is
important

& B My Computer
5 SourceCode il
2 Images
7 ReportBug
5 subvis
2 BugReporting
@3 Constants
5 Controls
@ Eror
5 StateMachine
g u
3 utilities

Main Calling VI sits
atop the hierarchy

TestUlQueueyi
db3

dlls, config db etc are all at
top level

il
o -5, GenAppMainyi
JB MainFileMenu.tm

Uncompromising about
dependencies




Lean LabVIEW

A Tidy Project is a Happy Project

Dynamic Vs

E True 't
it

4— GetLabVIEW to check your dynamic vis

Eliminate these

) sqlitea2.dil

Lo sqliteded.di

AppliedTests

DefaultTestGr

DefaultTests | OPC"

o Explore...

TempTest Show in Files View Ctri+E
% Dependencies  po

o vilib

o userlib Run

@) nilvaiu.dil
o [EBAVER
|mih MakeFileN;  Why is this item in Dependencies?

wE: MakeDATE,
% Advapi32.d

£+ [ CCCVChar,

v v

Callers

SubVls
Missing Items

b [] System.Wir

i) lvanlys.dil
‘&, Build Specific

Replace with...

ormoved on disk]
or moved on disk]

Properties

Structured Software
Design Consultants




Cross-linking
Vic Stennings Principles of Project Hygiene (1979)

Principle 5
Changes should be controlled, visible and of known scope.

(rr y
&
L 4

"I FIND YOUR LACK OF CONTROL DISTURBING."

The enemy for predictable software is silent changes
9]
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Cross-linking

Structured Software
Design Consultants

e
Shared

Files

I3 ProjectManagerivproj - Project. = o X 13 ProjectManager.ivproj - Project. - a X 43 ProjectManager.vproj - Project. - o X
Fle Gt View Project Opeste Tooh Window Hep Fle Gt View Prject Opete Tools Window Help Fle Gt View Prject Opete Tools Window Help
EECIE [[w@i - ] IR =R e« [eFEa- .

tems Fies ems Files ems Files
EX)

B My Computer My Computer
& SourceCode & 09 SourceCode
£1B O [ $8 oweraeas
G imager | &8 mages
8 Reportbug | &8 Reporbug !
B Subvis g s &
G Templates S Templster
1] Configdbs | FL) Configans |1
12, MainFiebenustrm | L8 MainFieMenu | L8 MainFieMenu
8} Prjechansgersi | Projecthianageryi | Projecthianageryi
s} Splash Sreeni s Splash Sceen.i i) Splash Sreeni
] salte dyib | - salte3ayio | saiessayin
o saltesazal | - saitesaean | samesazan
F saitesedl 15 sqitesaan 15 sqitesaan
o) Starupai - Stortupai = Surtupi
% Dependences & Dependencie &% Dependencies
%, Buid Specications &%, BuidSpecifiations &%, BuidSpecifiations
L1 Projecthanager T Projecthlanager T Projecthlanager

Silent changes
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. . . Structured Software
Cross-linking — Environmental changes

File Edit View P

[I®]

i
HE
3

&

2
g
3
]
»
x
2
z

HE A

8
G
g8

:
H
:

I
o
IE]

Compeion Ty DB
= ;
B & §
T ot v
] v B

Synchronizat... Graphics &S.. Report Gener.

@l
1

Desktop Bxec... VI Anal i
Measurement /0 » v
>

3
T
g
i
3

Projeciianager vprog My Computer <
1 41 Dato Communication
| Protocois

g o
@ H (=] kel
=  Shared Varis... NetworkStre... Local Varable Global Varis,
Content & Simition 1Ll Am’l o=l ]
£ F1P '8
Protocols
B : : = B — g =» =
‘ i (i =f EB
FIP Get Buf... FTP Get Filexi FTP Get Mult.. FTP Get Mutt.. FTP Get M. Intermedinte.. |  Seral WA Bluetocth
B A
Fir 8
FTP Put Buff... FTP Put ilexi FIP Put Mul.. FTP Put Mt FTP Put Malt.. G ViebDAY

FTP Example
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Edit View Project Operate Tools Window Help

e «bo xSk (E- &l

Items | Files

= 8l Project: ProjectManager.lvproj
& B My Computer
%9 SourceCode
+(@ BuildProject
[ Dependencies
@ Images
@ @ ReportBug
@9 SubVs
@ BugReporting
@@ Constants
Controls
Error
FTP
@ ftp0llb
ftpllib
ftp2lib

o
g
@@ util
=
)

CompareSizes,

B-G-F-F
A
33
S2¢
FF

oe

util
| ftpmnu
= GetFTPDirvi
(@ ProjectBuilder
[ StateMachine

]

O utities
@ Version Control v

. . . Structured Software
Cross-linking — Environmental changes

* Get Bytes Transferred =

X 3_2018_2_50_41 PM)Card. Saved TDMS
LSRCa e RGN RO (192_168_10_159)(2CardTypes40MillMaxed(5_23_2018

A (192_168_10_159)(2CardTypes40MillMaxed(5_23_2018_2_50_
(192_168_10_159)(2CardTypes40MillMaxed(5_23_2018_2 50_

|(192_168_10,_159): 5_23 2018 2_50_41 (192_168_10_159)(2CardType MillMaxed(5_: _50_

I (192_168_10_159)(2CardTypes40MillMaxed(5._. _50_
(192_165_10_159)(2CardTypes40Millaxed(s 50

. | (192.165_10_159)(2CardTypes40Millaxed(

Transferred (192_168_10_159)(2CardTypes40MillMaxed(5_23_2018 2 !

7 Sy T

Save File

FTP Example
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. . . Structured Software
Cross-linking — Environmental changes

%
W

]
).« Windows (C) » Program Files (x86) » National Instruments » LabVIEW 2015 » V[ ¢ [ Search LabvViE.. £
A 0O Name Date modifi
4 OneDrive
). applibs 05/01/2017 1 Home  Share  View v e
). CamScanner
L Favorites $ dnicols 05/01/2017 T (€) () -+ 4 L « Program Files (x86) » National Instruments » LabVIEW 2015 » vilib » v[¢] [ searchviic  »
S ). Database 05/01/2017 1
usic ~
: | examples 19/05/2018 ¢ Favourites ). oldvers )t ). picture ). userdefined
ictur
i ). FPGA 05/01/2017 11 M Desktop ). _probes ). gmath ). Platform ). UserTags
Al I help 07/02/2018 1 Ja Downloads ). _script ). htpClient ). printing ). Utility
g | instrlib 05/06/2017 1] ¥ Dropbox I xetls ). InstallerBuilder ). ProgressBar ). variable
W Shared favorites ~E— 050207 ] % Recentplaces ). ActorFramework ). Instr ). PropPageSupport ). Viserver
s 01017 J Google Drive ). addons 1. InstrlOAsst ). ptbypt ). Waveform
4% Homegroup L project 19/05/2018 ). Advancedstring b ivi ). real-time ). WebDAVClient
b o 05/01/2017 ] 4 OneDrive ). Analysis ) LabVIEW::onAPL ). regexp ). WebServerConfig
i | readme 13/07/2017 ). CamScanner ). AppBuilder ). LabVIEW Targets ). registry ). wsapi
Ju Desktop ). BlockNodeSupport ). Math Plots ). RioEmbeddedCAN ) xmi
). resource 07/02/2018 1 ). Favorites
J: Documents ). CommandQueue ). measure )i . XNodeSupport
il 05/01/2017 1 ). Music
J+ Downloads < ). DAQmx ). Modbus ). RVI Host . XsFpsupport
1 Music  Tamgets 05/01/2017.1 = ). Delacor J. Native 3D Graph ). silver_ctis ). zip
K Pictures R templates /01200 gesd ). dex ). Navigation Controls ). Simulation & diagdecorllb
] | sl e §% Recorder fros ). DotNET LN ). smtpClient & dig_ctisllb
B Videos b vilib 07/02/2018 1 % Shared favofites ). eio ). NLRSS ). sound & errclustiib
I ViObjCache 05/01/2017 1 ). ErrorRing J. nican ). sound2 & event_ctisllb
- RECOVERY (D) L www os/0172017 1 * Homegroup ). ExportToxcel ). nip2p J. SourceControl 8 inst_ctlilp
PRERESRERY B LabviEw.ere 20/02/2017 1 ). express J. NiScanEngine ). SourceOnly 1 Modbuszip
23items 3 items selected W This PC ). EPGA ). nisyscg & string
Jy Desktop ). FPGAPlUgInAG ). numeric ) teds
I Documents )FTP ). OPCUA ) tree
J+ Downloads v ). functionblocks ). Palette API ). upc
88items

These all have VIs you can edit
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Project Portability

> | Project Documents
4@ ProjectManager
b svn
> 1 builds
> |}l Deployments
[ 49 Project
v
b i Deployments
&
g
& Images
4l SubVls
. Constants

Deploy

Documents

SourceCode

Controls
Error
StateMachine
ur

utilities

@
@
o
@
@
b

Structured Software
Design Consultants

— [} ProjectManagervpraj

] Config.db3
& sqlite3.dylib
&) sqlite3:32.dl
&) sqlitedsa.dl

[ ProjectManageri

\

% startupavi
~— |z Splash Screen.vi

14




Lean LabVIEW 'sisiblc
Project Portability

I3 ProjectManagerivproj - Project .. — o %

File Edit View Project Operste Tools Window Help

EErIE smi@-«

Items Files

=B

gl The test for portability is one of our code review items and

s involves exporting the repository into a clean virtual machine
S (with LabVIEW Loaded) and into different directories (usually
e desktop and \User\Public\Something or other.
-IB MainFileMenu.itm

|, ProjectManager.vi
- Splash Screeni

[ sqlite3.dylib

[ sqlitezx32.dil

[5] sqlite3wed.di

|ml, Startupavi

5% Dependencies

‘& Build Specifications

L ProjectManager E E E E | SSDC Lim ited
N " | escription Code Review Check List
ssue 102
Structured Software ate Tuesday, 06 May 2014
Design Consultants ocument Number 2013-175WI0004(Code Review Check List)

Initial Checks

ICheck out from repository prior to starting. Ideally onto a clean machine or virtual machine

Details

[This will test that the repository is set up correctly and the project can run, any dependencies and|
linked libraries, hardware libraries will need noting and their version documented




bVIEW

Project Portability
Case Study - Step 1 Move Directory from vi.lib

Lea

WQS Panel Revolution SCADA
!
TCP icp
Master Slave
Dooooooooo0g DO0U0000000000000000000000
i What is in toolkit What | modified it to, because | want to run multiple
PT1PT2 slaves on the cRIO
PT3PT4 71
FT1FT2
Flow Relay Alarm Expected
Flow Alarm Flow Relay Trip.
Flow Trip TTLTT2 779774 WQS Slave
Pump 1 Overload TS IpAddress
Pump 2 Overload Pump 1 Overload
Sooster Pump Pump 2 Overload
Local/Remote. Sooster Pump
DP Pressure Svitch Eupc:\ﬂemmes . & col
ressure Svitc oils New TCP Slave +
REEEAE [New TCP Slave -]
FTLPT2 14 Registers New TCP Slave ~ L
PT5PT6
TT2.7T3
:%;rg Serial D00U00000000000000000000000000000000000
1
PT7.ZT1 Slave t
System Status
Rev Watchdog
Serial
Master

Why we wanted to modify the library



Project Portability
Case Study -Step 2 Loading Project With Embedded Library

Load Warning Surmmary X

§\ While loading PIMS Real Time and FPGA Controller.lvproj, LabVIEW reported
z\ 222 warnings

- Dependency loaded from new path (222 wamings affecting 198 callers)
- Click Show Details for more information.

To view warning details later, select View >> Load and Save Warning List.

Show Details Ignore Help

Warnings!



Project Portability
Case Study - Step 3 Tackle Slave Class On Its Own

I Modbus Slave.hvelass on Main A...

o x
File Edit View Project Operate Tools Window Help

Items  Files

= i@ Modbus Slave vclass

i~ " Modbus Slave.ct]

[ Data Access

G+ Functions
@) Closewi

+-[@] Create Slave Instance (Serial).vi
|@) Create Slave Instance (TCP).vi

i-[@l Create Slave Instancexi
®

Only use what you need — this is project work, not API



Le bVIEW
Project Portability
Case Study - Step 4 Saving SubViIs.Ivlib

REREERET o
Home Share View [-]
&« S <« SourceCode » SubVis » Hardware 5> Modbus > subvis ES T — ; O x
ubVls.Ivlib on Main Applicationl..  —
Herdwi * Name Date mol File Edit View Project Operste Tools Window Help
Modk Data and Functions 1/10/20| tems  Files
mas Y
Modbus API 11 1:'29 ST sabvisiic
slaw Modbus Data Unit (PDU) 11710720 Data and Functions
Da Protocol 11710720 Protocol
E Transmission Data Unit (ADU) 11/10/20) Transmission Data Unit (ADU)
o7 Utility
util 11710720 =
3 iy ’ @ Modbus APLivelass
. [ subvis T/0/28 | 5 g Modbus Data Unit (PDU).lvclass
i @8 Modbus Dats Unit (PDU).ct!
L [# Censtruct PDUWi
1 &) Deconstruct POUi
[# Flatten PDUvi
T [ Function.ctl
Fu i[@l Unflatten to PDUv
suby
Da
MY
Titems 1 item selected 4.52 KB

LabVIEW likes file hierarchy



Le bVIEW

Project Portability
Case Study - Step 5 Back In The Project

£ Resolve Load Conflict o x
: ModbusSerialSlave.vi refers to Modbus Slave.lvelass:Create Slave Instance.vi, but there are

multiple items named Modbus Slave.lvclass:Create Slave Instance.vi in PIMS Real Time and
FPGA Controller.Ivproj o its dependencies.

Select the item to load from the list below.

Conflicting Items
Path

LabVIEW Version »
1V 2\SourceCode\SubVis\Hardware| 1
=P C:\Program Files (xB6)\National InstrumentshLabVIEW 2015\wi.lib\Modbus\slave

RevolutionConts

Browse...
Details for Selected Item

Path: C:\Users\Public il i
Modbus\slave\Create Slave Instance.vi

Qualified name: Modbus Slave.lvelass:Create Slave Instance.vi
File created: 11/10/2017 15:27:48

File medified: 11/10/2017 16:14:12

Load with Selected Cancel

Help

Sort Conflicts
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Project Portability
Case Study - Step 6 Cleaning House

3 PIMS Real Time and FPGA Controlervproj * - Project Explorer - o
File Edit View Project Operate Tools Window Help

[l «hoxEalmalsse] Il

ltems  Files

[ Project: PIMS Real Time and FPGA Controller.vproj
B My Computer

9 SourceCode

(B FPGABitfiles

(@ Mass Compile

@ subvis

) RTRevolutionControllerMain.vi

%' Dependencies
@ vilib

&, 8.6CompatibleGlobalVar.vi

el Blutooth Generate Error Clustervi

], Bluetooth RECOMM Service Discovery.vi

) BuildHelpPath.vi

e, Check i Fle or Folder Bxists.i

el Check Special Tags.vi

& Clear Erorsyi

el Close Files.vi

el compatCalcOffsetyi

&) compatFileDialogi

&l compatOpenFileOperation.vi

[ compatReadTextyi

s, Convert property node font to graphics fonti

[t Create Mester Instance (Seriallvi [Warning: has been deleted, renamed or moved on disk]
it Create Master Instence.i [Warning: has been deleted, renamed or moved on disk]

[t Create Slave Instancei [Warning: has been delcted, renamed o moved on disk]
el Details Display Dislog.vi

[ DilogTypect!

[ DislogTypeEnum.ct!

|l Error Cluster From Error Codevi

|l Error Code Databasei

lsh EmWam.ctl

i eventsource.ctl

[ eventvkey.ct

e

Why is this in dependencies?

Structured Software
Design Consultants



Lean LabVIEW BﬂElG
ructured Software

Project Portability
Case Study - Step 7 Making It Portable

% Dropbox

LabVIEW likes file hierarchy

| moved the subvis subdir into the slave subdir and
deleted the master directory as it was not required.
And now | can export it from my repo to anywhere
and it will work. I've said this before but never
actually done the hard graft to prove it



Lean LabVIEW sisiplc|
. . . . . Structured Softwars
View Dependencies with suspicion

IRY PNy
/AR

Picking from a library should not be the first consideration

23



Lean LabVIEW sisiplc|
. . . . . Structured Softwars
View Dependencies with suspicion

GARMIN

Learning to use a tool rather than learning how the tool works



Lean LabVIEW sisIDIC|

. . . .. Structured Software

View Dependencies with suspicion
“It can be better to copy a little code than to pull in a big library for one function. Dependency

hygiene trumps code reuse.”
Rob Pike ks

Robert Pike (born 1956) is a Canadian software engineer
and author. He is best known for his work at Bell Labs,
where he was a member of the Unix team and was
involved in the creation of the Plan 9 from Bell Labs and
Inferno operating systems, as well as the Limbo
programming language.

Also Go Language used for youtube, bbc
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. . . . . Structured Softwars
View Dependencies with suspicion

i
I
U
M festase 2013 [
ST (I f
D e I
| R -
T g
I Code

|
|
\  Environment Re-use Code ,l I Application SCC Repository

How much of your editable code is under SCC?

26



Lean LabVIEW sisIDIC]
. Structured Software
Polymorphism — Bloat Alert

A traditional polymorphic VI is very handy to simplify selection from function
palette, but beware that after selection you get bloat with little return

IO SOLEES

F.;?]
-
EESsEsssEssEssEEEEEs 5=
[ [
I T L e L e e e e
-

=]
B
g
B
8
B2
i
i
i |
k|
k|
b
k|

LR L EEEEEEE

2
2
-]
B
"

2]



Lean LabVIEW sisIDIC]
. Structured Software
Polymorphism — Bloat Alert

Extensible: "but suppose if someone wants to add X here tomorrow".
Be wary unless tomorrow is a real date, and someone is a real
person.....

Consider just using the instance you need and not the entire polymorphic VI



Lean LabVIEW

Is there a prim for that?

Al

Comes with
this

OpenG

4@ I o‘Searchl /¢

43
&

)

OpenG Appli.. OpenG Array  OpenG Error
= ¥ ) M
&
OpenG File  OpenG LabVl.. OpenG String

Structured Software
Design Consultants

This is the block
diagram

File Edit View Project Operate Window Help

o] 9] el [ -2 |2

base path

appended path

>

name or relative patl

[(zb<H

Al

29
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Immediacy — Glue Vs Do
You'll spend a lot of you time messing around with your codebase.

Tools, Design and Development Environment all have an impact on how
productive you are. Immediacy is how responsive these are for the developer.

£ |_abVIEW. Immediacy sTsIblc

J! «;

A good tool, like a high-quality wrench, becomes part
of your hand, so you feel your hand is turning the bolt
directly. The machinery disappears, and you feel
connected to the object in question.

Debugging and Immediacy

What's Immediacy

30

Brian Powells comments on continuous
measurement and logging example vs DAQ
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Immediacy — Glue
Vls that can’t be tested immediately

For Each Card
The Queue VI needs an initialised Queue
-—— or it throws and error
error out
T =
Add Item to Bottom |
u e [The intended to her has no error input and to
handle methods that do not check for eror before executing. It both prevents the operation and
A protects error throughput back to the actor core.
I

A framework may have many VIs that do
not run without running the entire

framework —_— el

VIs That Don’t Run or that don’t do anything

31

Brian Powells comments on continuous
measurement and logging example vs DAQ



Lean LabVIEW 'sisiblc|
Immediacy — Immediately Testable Vs

Where a single VI (and subVIs)
can be stopped and the input data fiddled with or the block
diagram changed immediately.

This is one of LabVIEWSs main benefits, why discard it?
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Lean LabVIEW sisiplc
Immediacy — Design to take advantage of Immediacy

Separate Running code from Non-running code

Brian Powells comments on continuous
measurement and logging example vs DAQ



Immediacy — Do
Separate Glue VIs from Algorithm (Do) Vis

Bending cohesion

Channelsettings
. = ==
W Get Channel Settings | =
e
EO
n}
o]

VIs That Run and do stuff immediately
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Lean LabVIEW 'sisiblc|
Immediacy — ITVIs — Lean Unit Testing

Focus your Unit Testing on Immediately Testable Vls
And integration testing on support VIs

Brian Powells comments on continuous
measurement and logging example vs DAQ



Lean LabVIEW 'sisiblc
Lean, Clean Code — Clean BDs

“Programs must be written for people to read,
and only incidentally for machines to execute.”

— Harold Abelson, 1984

Program slow, debug fast
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Lean LabVIEW 'sisiblc
Lean, Clean Code — Clean BDs

Keep your block diagram clean!

Brian Powells comments on continuous
measurement and logging example vs DAQ



Lean LabVIEW
Lean, Clean Code — Clean BDs Dshn el

[T Sample project wias ult rom te Gueved Viesage Fandlerproject template]

Event Handling Loop.

‘Stop”: Value Change
Stop B fipioerteaden -0
]
=
o
e T8

UI Message Loop

Message Cases

_'n—p-cum.m Quit -k
onfirm Quit - Message that can confitm WhETer o7 Tiot the user wants to exit the

application.

Confi E;i"l

UIWSITL“‘
) ‘Acquiring and Logging™ <}
Ui State Fidie ] Jue |
st e scastion B [Waiting for bt ]
es|
o

X

Ey|

[A notifier contains the acquired
|data that s displayed. A queue
|contains the acquired data that
s logged. Since a notifieris a
potentially lossy.
|communication mechanism, it s
lok to use for data display, but

[The notifier contains acquired data for

updating the chart. When the Exit message is
processed above, the notifier refnum will be:
released, which will stop this loop.

Red Lines convey little information

rian Powells comments on continuous
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Lean LabVIEW SISIDIC]

Lean, Clean Code
If you need to VS
document your code, All code needs to
your code is difficult to be fully documented
understand.
| ]
\ / \ /

{TM OF/LH
/ \
L N

Comments

39

Brian Powells comments on continuous
measurement and logging example vs DAQ



Lean LabVIEW 'sisiblc
Lean, Clean Code

A common fallacy is to assume authors of incomprehensible code will somehow be able
to express themselves lucidly in comments.
K Henney

Comments
. _________________________40]
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Structured Software
Lean, Clean COde Design Consultants
E
8. RX UDP Comms
P
------ FCEEH
F
(= |
~H]

<<<<<<<<

ELED

lZ]

-8 Amacecoms)
D e [ "NI PXle-5105"_ v}
M

E User Interface
Storage ; R
stote G
— Conﬁg CEE | L. OFF [ S -
- I ) ) ) Pl
ﬁ Maths Get Cards v [ ] [Init Card ~] [gneble Channels -] [Get Card Settings -
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DAQ

A) Bookmarks are great, we use them for quick #TODO notices, tracking issue
numbers and traceability for large changes.

B) Set LabVIEW to display constant label names, it improves the readability of the
code at little cost.

C) I like the blue template comments that indicate bits of the template that can be
modified. In this case adding new messages to be handled by the UDP receive
loop.

D) Labelling case statement logic, improves readability and as a bonus improves
logical design. This is because if you have to write the logic down, it becomes
very clear if it is becoming complex.

E) We Number and label our loops, this is good for telephone support to guide
people to the correct structure and similar to D) labelling your loops clarifies
your design decisions.

F) Shift registers benefit from being labelled



Lean LabVIEW
Lean, Clean Code

SingleShotSingle.vproj ” /I There may be bookmarks not shown. @ Group by Bookmark
More Information () Group by VI
Bookmarks Vis -
#lssueb84 Force Synch and trigger to be same for all trigger cards ir ForceDefaultTrigger.vi
= #lssuel31
#lssue731 ExperimentdBControl.vi
#lssue731 LoadExperiment.vi
#lssue731 SingleShotSingle.vi
#lssue731 this is overwriting user chan id SingleShotSingle.vi
= #lssueB24
#lssueB24 SendVertAndTime.vi
#lssueB24 SendVertAndTime.vi

Issue Navigation in the code



Lean LabVIEW sisIplc
Structured Software
Design Consultants

Lean — Error Handling

Pl G hon Prostopete Tod. Yot
[>168] 0] [ 5] ol . [ 95 oeation Pk B i[5 [l
L

e
=
B f
mwrm

[}
Bttt ()

i)
|
i —
- [t
—stbores
P Everions)

[T veniione.
[E Uisgueceigriandngin} bl
@ s

=

>

Do you really want to know about errors at a VI level?

4




Lean LabVIEW BﬂElE
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DEV
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Cambridge UK 4-5"" September 2018
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