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Obligatory Dilbert ) B,

WILL THERE EVER BE
AN ENGINEER WHO SAYS,
"THAT LAST GUY DID A
GREAT JOB.
LET™S KEEP

THE PROJECT 1
INHERITED HAS
WEAK CODE. I NEED
TO REWRITE IT
FROM SCRATCH.

I™ HOPING THE
IDIOT YOU HIRE
TO REPLACE ME

|
Dilbert.com DilbertCartoonist@gmail.com
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Content ) 2=

= Lessons Learned from Inherited Code
= Suggested Structure to Help Subsequent Programmers

llowing slides contains simple
P concepts. You've been warned.

Disclaimer



What Is Maintainability? UL

= |EEE Definition:

= “The ease with which a software system or component can be
modified to correct faults, improve performance or other attributes,
or adapt to a changed environment.”

Correct Improve
Faults Performance
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NI Guidance ) =

= “By using forethought in designing and creating an

application, you can create VlIs that are more maintainable.”




Sandia

Example e

= Flow Diagram

Imitialize BUEIHE 1 Click >
User Perform
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Improvement?
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Airing of Grievances (Part 1)

“| got a lot of
problems with you people
and now you're gonna hear

= MOAC: Mother of All Clusters About il

= Variables not appropriately scoped

Cluster =
States ConfigFileRef |
[ initialize I JI
DataFileRef
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MOACs in the Wild =

¥ Acquisition System.ivib:MOAC.ctl Type Def on Tritium Monitor.ivproj/My Computer ™ - X
File Edit View Project Operate Tools Window Help
& | Type Def. ~ |[15pt Application Font ~ | 3w Giav @i+ G+ +| search Q ?

Tritium Monitorvproj/My Computer] <




Mo’ Wires, Mo’ Problems ) .

_777;], Start Single Stepping

M No Error Vt

False »
Index of incoming data is valid

Update the Current Status and Max Values Cluster arrays for a single channel

Update an individual channel status

1. Verify the 2, Update channel status | |3, Motify when alarm is 4. Update the max
index is 0 or and clear source check if| [present, repeat as necessary | |level if new reading
greater. Log the expired is greater or equal

incoming data if

Debug is turned Persistent Data Lirnits pommmmmmmmy g s e s e e o end Email?
on. = | SourceCheckTimeout i 3B Email message
TritMon State —E Location 3 Location

Current Status
Max Values

. [Current St ooz [ ——

e |
MOAC injL=2ch Max Values == =

Fat ] [MOAC out

DATA
FEADS

errorinlE—--]

error out




Airing of Grievances (Part 1.A)

= There’s No Find All Instances for a Bundle By Name
= Where is this property being accessed?
= Where is this property being updated?
= How many times is this property updated?

Clusterln@ 0

CIusterOut

LowerLimit Visible ltems »
Measurement Help
| UpperLimit
Examples
Result . .

Datafilchef Description and Tip...
Breakpoint »
Select ltermn [ 3
Add Element

Remove Element

Cluster, Class, & Variant Palette
MNumeric Palette
Create

Replace
Hide Full Mames




Airing of Grievances (Part 2) =,

= Unnecessary SubVI Returns

= A method return implies the data is being manipulated

B [t
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Mo Error =
Clusterln =8} ﬁ o ClusterQOut

=
Errorin [ ﬁ ’ ErrorQut




Airing of Grievances (Part 3) UL

= Controls on SubVIs Front Panels
= Qverlapping
= Hard to Fit on the Screen

Clusterln ClusterOut
e

States States




LVOOP to the Rescue? ) S,

HANG IN THERE!

0

HELP IS ON THE WAY!




Improved Maintainability UL

= Use LV Classes to Encapsulate Methods
= Create Accessors to Provide Scope for Properties

= LabVIEW Object-Oriented Programming FAQ

= What is the benefit to an experienced G programmer who does not
practice OOP?
1. Easier to debug—More modular code allows you to narrow the list
of VIs where a bug might be.
2. Easier maintenance—OO design leads to more structure, which
helps developers to be more productive over time. Developers can
easily identify areas where they want to add features, and are less
likely to introduce errors into unrelated sections of code.
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Quick Detour on LVOOP )

) Cluster
= LV Class = Library + Cluster + Scope 5 ..;op..m/
> L?op.ctl
- Scope v ?Iegitput.cﬂ
= [ Methods

= Accessibility +.. " Private

— Public — Anybody = [ Public
>@. Analyzewvi

— Private — Only Vis in the class library - [@) Constructor.vi
£+ [ Properties

——P-Feteeted——-A'ﬂ-y—el'aﬁs—ﬂqa-t—i'H'h'e'Fi't-s—ﬁFem - [@) Read Measurement.vi
c . Eri | £ el Ik ‘. |@l Read Qutput.wi

= Where an element of a cluster can be read from and/or written to

= Where a subVI can be called from or under what context a subVI can be
called




Quick Detour on LVOOP

= Scope Example

ATt rrrrrrrrsnsrrsrnsrsblbnsrrsnnsrsss

el

2 g 44

Stop Button

£ Errorlist — O

Iterns with errors

w

4 errors and warnings

Show Warnings [l

# Block Diagram Errors
Bundle By Name: Cluster is invalid or empty
Bundle By Name: Contains unwired or bad terminal
You have connected two terminals of different types.
ire: Neither bundle nor unbundle of this LabV

allowed on this V|

-

a1}
Th].

Stop Button . —

Details
The data of a LabVIEW class is private. Wires of LabVIEW class types can only be ~
bundled or unbundled inside Vis that are members of the class library. You are
editing a diagram that is not part of the library. To access the private data on the
diagram, use the properties or subVls defined for this class by the class author.
v
Close | | Show Errar | ‘ Help
£ errorlist — m] x

[tems with errors

v

1 errors and warnings

Show Warnings O

# Block Diagram Errors

v
Details
This VI cannot access the referenced item because of library access scope. ltemsin - A
private scope can be accessed only from the following locations:
1) from inside the owning library or LabVIEW class
2) frem inside a library contained by the owning library.

v

| Close | | Show Error | | Help

Cluster elements
are out of scope of
the calling subVI

Method is out of
scope of the calling
subVI
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Quick Detour on LVOOP

= Type Safety Example

LOoF

Stop Button [TEH-|@)

Class input type
needs to match the
class of the
connector pane

Class input type
matches the class
of the connector
pane




Recommend Structure ) s,

= Create Four Classes

= Hardware

" Loop Data =
= User Interface o
= File 1O

= Place Classes in Cluster Shared Between States
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Benefits e

= “A place for everything and everything in its place.”

= Properties are grouped functionally

Hardware Class Data Loop Class Data Ul Class Data

MMeasurement

Result




Benefits ==

= Properties and Methods are Scoped

Mo Error 't

Looplnl [T3) 2: i = b0B1]|LoopOut

- Upper
Limits L SEE Rl — — :

Output.Result

= wim OutputMeasurement| | |
Wavef I put.Measuremen
Bveterm r xlncrement _[:;
Single *
Errorln [ beoo e r—————————————————————————————————————————————————————————— e =z |ErrorQut

E Mo Error 't

Ulln (081 #eoied] Data

m =% MCListbox §
CalHdrs[]

OLUMH|
Emmb lternMarmes

Errorin |[S=% Haeomn

L-aF

ErrorQut

Measurement |[DEL

Limits




Benefits ==

= Easier to Find Where Properties are Modified
= Methods of the class — Subset of all the project Vls
= Accessors — Searchable with LabVIEW IDE

Data

L

* Initialize *[—{>] "UEdEtED\SéhE i
=

B} Seaich Results

R

Search for: BestCode.Ivlib:FilelO.hclass:Read Limits.vi

2 item(s) found
| | Hem# | Found In A
1

Loop Loop BestCode.Ivlib:BestCode.vi
= | FilelO 2 BestCode.lvlib:BestCode.vi
Hardware

0: No Ern =) To find the next occurrence press Ctrl-G.
To find the previous accurrence press Ctrl-Shift-G.
Replace with:

Replace Selected Replace All

No Error ~ GoTo Find. | | Help

FilelOln [[OB I =il Limits ef = ]| Lirnits
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Benefits e

= SubVI Front Panels Are Cleaner

= Private class data is represented by LVOOP object image

| o




Shortcomings ) .

= No Enforcement of Non-Modified Method Returns
= Just don’t it!




Comparison of States - Initialize = @




Comparison of States - Measure .

" Measure” 't[
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Comparison of States — Update e,
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Comparison of States - Save ) =,

- Exit. =]
(4]
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Comparison of States - Exit .




