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Expected Outcome

Dancing in the streets. Dogs and cats fist bumping




Problem Statement

We have a bunch of data that is being used in our application and we want to
handle it in classes so we can implement methods to operate on said data

= One or more classes end up needing to be
dynamically loaded based on some system or
user configuration

= Need to be able to modify the data in the
application

= Need to be able to load and save from
different locations and format (throughout)

= Sounds generic — that's why it is a framework




Example Normal Approach

App Assembly class\vi Load Me]hod

Assembly

RepoCfg

RepoRemote_GIT_SSH [] RepoRemote i
epoRemote_GIT_ :

s RepoCfg GIT R[?IDQOCfg(I;:gr i

RepoRemote_GIT_HTTPS epoCfg i

RepoRemote_GIT_SSH

RepoRemote_GIT_HTTPS




ltem Manager Framework |
Assembler doesn’t call children

RepoCfgFmt Parent Init method creates child

Load Method

RepoCfgFmt_File

RepoCfgFmt DB

WAIT A MINUTE

Assembly
RepoCfg RepoCfgMgr
— [ — IR

RepoRemote GIT_HTTPS RepoCfg GIT
RepoRemote GIT_SSH RepoCfg HG



WHENIOUIHAVETHAT

ltem Manager Framework

ParentCfgData

mainrepo | Mame

RepOCngmt DefaultRepo L

ChildCfgData

. Load Method https://myrepo | URL
RepoCfgFmt_File Ear:c:

AddAuthToURL \C‘alls

RepoCfgFmt_DB ';‘t-”‘

Inithe.vi

Assembly
RepoCfg RepoCfgMgr
RepoRemote GIT HTTPS Eeemd RepoCfg GIT

RepoRemote GIT_SSH RepoCfg HG




ltem Manager Framework |
Assembler format is abstracted

RepoCfgFmt | XML IS
R Cf F t Fl Load Method <I> My
SReEEEEE - Objects

RepoCfgFmt DB g

Assembly

RepoCfg RepoCfgMgr
[ ] RepoRemote [ ] RepoCfg

RepoRemote GIT_HTTPS RepoCfg GIT

RepoRemote

RepoRemote GIT_SSH RepoCfg HG




Simple Assembler Example

Different Keys Lookup Child Class
e Parameters can differ between children

<Param Mame="Name" Valuse="mainrepo"/>

NN Can pass in composite\aggregate classes

ue="False"/>

<Param Name="RepoType" &
<Param Name="LocalPath" ¥
<Param Name="SubModule" Va
<Param Name="TrunkName" Valus="master"/>
</RepoCfg>
<Remotelfg>

N

El

e="GIT"/>

<Param Hame="Name" Valuse="Origin"/>

=="SSH" />

<Param Mame="URL" Value="git@bitbucket.org:myproject/cla.git"/>

<Param Name="RepoType"

<Param Name="ConnectionType" V

<Param HNa ="True" />

<Param Nam "{programdata}\privatekey.key" />
</RemoteCfg>

<RemoteCfg>

e="GIT"/>
<Param Name="Name" Valus="Origin"/>

<Param Na

<Param Name="ConnectionType" Value="HTTPS"/>
<Param Name="URL" Value="https://bitbuncket.org/myproject/ocla.git"/>
<Param Name="DefamltRepo" Valus="False"/>
e />
luse="ABCDEF12345" />

<Param NHame="UserName" W

BPI_Initavi
<Param Name="Password" W

</RemoteCfg>
</Repo>
</Repos> []
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Framework Classes

[temBase and ItemBaseDVR ltemFormatBase

= (Centralize code all items need = Assembler (Load, Save)

= Specifies required overrides = Acts as “Interface”

u ItemBase_DVR used with Mgr "MANAGING nInEcTﬂn" Used by Mgr

ltemBase.lvclass ltemnBase_DVR.lvclass [temMgrBase.lvclass [temFormatBase. lvclass

| ITEM ITHHMGF ITHFHT
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[ternBase_DVER.hvclass

o]
)

ltem Manager Class

ltemMgrBase “manages” [temBaseDVRs

ltemMgrBase. lvclass TMPLT_ltemMgr_DVR.lvclass
= Uses ItemLUT to hold DVRs by “ID”
8 -
" MUltIple methOds for managlng E @ ltemMgrBase.lvclass E- @ TMPLT_ltemMgr_DVR.hvclass
- WfE" ltemMgrBase.ctl W™ TMPLT_ltemMgr_DVR.ctl
= Template adds copy capability [ Attributes = [J Methods
E}-ﬂ Methods - _Templates
- P private - @l APLInitwvi
E} [ Protected - ) API_Load.vi
- [ GetAllltems.vi - [#l API_Savewi
|!‘E" Addlterm.vi |!'§. APL_Addawvi
- [ Getltem.vi - (@ API_Delete.vi
|!‘§" Renamelterm.vi |!'2. API_Rename.wvi
- [@F" Deleteltern.vi - @l API_Getwi
- [@F Sortltems.vi - @l API_GetAllvi
- @™ Load.vi - @ API_GetCopy.vi
- [ Savewi - @l API_GetAllCopy.vi
- [ @™ Closewi - @l API_Sertvi
- - [#l API_Closewvi
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Template is used to create children of framework

- D TMPLT_ltemFrmnt RCEHT
. TMPLT_lternFmt_Child.lvclass u

la 5 TMPLT ftemMgr_OVR RemoteCfg_GIT_HTTPS.Ivclass RepoCfgFmt DB.Ivclass |
|| & @ TMPLT_itemMgr_DVR.lvclass — |
|B ﬂ TMPLT_ltemMgr RemoteCfg_GIT_SS5H.lvclass Repolfg_GIT.lvclass RepoCfgFmt_File.lvclass I
: - i@ TMPLT_ltemMgr.lveclass I
|D D TMPLT_ltem_DVR RHTGITS FiCF FILE :
't 2 [ Children l I |
: G- i@ TMPLT_ltem_Child_DVR.hvclass :
I{ & g TMPLT_ltern_DVR.lvclass |
&+ [ TMPLT ltem % % % |
| = [ Children |
: [ - @ TMPLT_ltem_Child.heclass RemoteCfg.bvelass RepolCfg.bvclass RepoCfgMgr.hvclass RepoCfgFmt.hvclass |
|| B @ TMPLT ltem.bvclass :
' |
' |
' |

[temBase.lvclass [temBase_DVR.lvclass [temMgrBase.lvclass [temFormatBase. lvclass

ITEM ITHMGF ITHFHT

50/136 BL Classes in project inherited from these: 28 ItemBase DVR
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ltem Format Class (Assembler class)

ltem Manager “can” utilize ltemFormatBase
-ltemLUT (VLUT ItemBaseDVR)

= Only if the manager needs to assemble -SortLUT (VLUT Int) .
-Load
= Usually only in very high level managers ... o
-Addltem A
ltemMgrBase:Load calls ItemFormatBase:Load - \

RepoCfgFmt_XML

RepoCfgMgr

» Then adds\replaces ItemBaseDVRs
-Load

IternMgr in N
@ » pooorooo-oITHMGH e foo I

ItemFmt E = R I
[ees® :
==E= : RepoCfg

. [ITHFHT |
Errarin . e
= = o [JRepoRemote

ReplacelfExisting?(F)

o o )
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Loading Item Data

ltem data loaded as name value pair to cluster by ItemBase or ItemBaseDVR
= Parent target class is passed in which is used to find the correct child
» Datais loaded into the parent as well as child: parent is set (is in template)

= Other data that is part of class can be set as well

[ Mo Error 't
o Found?
AP Init.vi RemoteCfgs g bTE]
ECFGl == —=—: OO vy,
....... CfgDataMames
I[abc}: o
RepoCfg out
ST ) e e . dRemot £rgs ]
/A — A ===t |Cngatab===< CrgDzta | i
S g —— | e eror out
= 2 i’} 8t 5
Set the "targetparent” data back into the dynamically created child.
Child informaticn is already loaded via the Init function.
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Loading Item Data — [temBaseDVR Init Method

» Load CfgData into base . H —

class (e.g. RepoCfg) L - e

= Get the class lookup info
and use to find the child .

class on disk relative to

. First load cfg into base class so it can use these values to create child class.

1.F
t h e a re n t 2. Find and create the child class.
3. Set cfg data for child TargetParent out
e b
!

= Find and load the child
class

= Set the cfg data for the
child class
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Loading Item Data — Looking up Child Class

Eltﬁ_

e :
‘ ELS UTIL FiCFGaIT]

U

[ =3
LodkLUF
& RepoCfg.luclass:Read ClassLookuplD....  — ] X
File Edit View Project Operate Tools Window Helpgzm
S & @ N QP 2T wag o |15 D e
A
RepolCfg in Repolfg out i
=2 Get LV Class Default Valuevi

ClassLookuplD RepoCfg\RepoCfg_GIT\RepoCfg_GIT.lvclass = -0

ErrorlfMull?
______________________________________________________________________________

ItemMgr_CLA.vproj/My Computer < >
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Loading Item Data — Setting Class private data

ltemBase class takes care of loading the data into the private data
* Protected methods GetCfgData and SetCfgData (required override)

= Cluster is used for the data store for the “load\save” class data

SetCfgDatawi
’;“; =uE
: I:'l:ﬁr'l"sﬁ == _ M
If no class data don't set )
Iter‘nBase ir1 él:_ e e e o .-::::.-:.-:.-:.-:.-:.-:.-:.-:.-:.. r.-.-.-.-éi |tEr‘r‘|Ba§E out
AR i.l - . : TS
%G R
DATS ] kS ]
CngataNamES‘ 2 e e e e e e e e e e e e D D D D D D
CfgDataValue ii- RepolCfg_GIT out
-[a_b.: : .......... AT
i | FASLIE - ./ All Elements
error in (no el
e LocalPath
SubModule
TrunkMame
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Loading Item Data — NVP to Cluster

Reuse VI makes use of OpenG functions to set cluster data from NVP
= QOver simplification of the vi but the essence is there (checking removed)
= Nice as it does not require all matching elements and handles extras

= Most data types supported including enum, datetime, but not arrays

Cluster In Get Data Mame__ogtk.vi

=3 O
[ q
Cluster to Array of VData__ogthk.vi Cluster Out
mﬂ! > ’n from Data__ogtk.vi _H = """'TEF
o] — vert from string to valu —
- - . et Cluster Element Mames__ogtk.vi
T Hes 0
![nmes!] Value[] f_? L Set Data Name__ogthkwi
I[abc}: iol- | = m‘?
Mame[] [- *
|[abc}: it H
m [~
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Loading Item Data - Summary
Creating the correct class and loading the data is mostly handled by ItemBase
» Specific class is just responsible for setting its CfgData (in template)

= Also for initializing other composite\aggregate classes

[ Mo Error 't
o Found?
AP Init.vi RemoteCfgs g bTE]
RCFGN —=—:—= S

....... CfgDataMames
I[abc}: o
RepoCfg out
S N ) RemotéCrgs
|Cngata'====== CfgDgta i

—— I du—
error in (no error) {2 | \ / T B error out
= i st !

Set the "targetparent” data back into the dynamically created child.
Child informaticn is already loaded via the Init function.
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Example — Loading - Displaying - Modifying - Saving
Create the class that will be managing your set of data: in our case RepoCfgMgr

» |n this example we are creating RepoCfgMgr to manage RepoCfg Items

| PrintedltermData
[:1=
By 2 e = | o |

|..\Cfg\RepoCfg.aml




Example — Loading - Displaying - Modifying - Saving
Choose the format and location of data we want to load
= This many times could be a configuration for the system

= Orthrough a GUI the user has a choice to pick (e.g. open from DB or file)

|| PrinteditemData
i [T

RCFFILEf = =)=+
|..\Cfg\RepoCfg.aml = :

[E] i
;ﬂ‘% RCFFILE — = I
[.\Cfg\MewRepoCfg.xml i

Stress Automation Solutions




Example — Loading - Displaying - Modifying - Saving
Load the data into the manager from the data source

= Allows the manager to expose a load\save method but not contain code
for the specific format of that data being loaded.

» Can load and save on the fly in application and be SOLID compliant

|| PrinteditemData
ceefl1bd b

RCFFILEf ===+
|..\Cfg\RepoCfg.aml = :

El i
.-H;!‘E RCFFILE — = I
[.\Cfg\MewRepoCfg.xml i
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Example — Loading - Displaying - Modifying - Saving
Manager allows you to “manage” data by getting items to call methods on
= Here we are getting all items, printing the info, and renaming a Remote(Cfg

= The items are DVR so we can get by ID and modify without setting back
into manager

I PrinteditemData

L]

|..\Cfg\RepoCfg.aml 2

RCFFILE} = = =1
1

[E]
;ﬂ‘% RCFFILER — = I
aCfgtMNewRepoCfgaoml e
g polrg .
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Example — Loading - Displaying - Modifying - Saving
Save the modified data to any format
= “De-assembler” handled by the same format class

= Here we are saving to the same format, but this could be a database or ini

|| PrinteditemData
ceefl1bd b

RCFFILEf ===+
|..\Cfg\RepoCfg.aml = :

= A
;ﬂ‘% RCFFILE — = I
[.\Cfg\MewRepoCfg.xml i
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Example — Loading - Displaying - Modifying - Saving
Close will destroy all the item objects in the manager class (ItemBase handles)
= Technically the manager didn't create the item classes (assembler did)

= Butitis still responsible for the lifetime of the objects so we destroy them

|| PrinteditemData
i [T

RCFFILEf ===+
|..\Cfg\RepoCfg.aml = :

[E] i
;ﬂ‘% RCFFILE — = I
[.\Cfg\MewRepoCfg.xml i
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Example - Demo




Why use these Manager classes?

= Application with hierarchy of actors

* |n my case nested subpanels
= (Can pass Manager or Item DVRs via message
= Transferis light '.
= Can modify data without passing back

= [nitial try with non-DVR required sync




Pros

Data loading into private class data made easy!

That's what

‘ Y

Add\Delete private data with no parsing changes required
E

[

| can use my private data in my class methods

No format specific parsers where they shouldn’t belong I'm talking about

weknowmemes

© RepoCfg.lvclass:LoadFromXML, RepoCfg.lvclass:LoadFromDB

Simple overrides enables migration file -> DB based app
Adding children for lookup is easy
Save RepoCfg HG.lvclass -> RepoCfg\RepoCfg HG




Cons

© Without a wizard new ItemMgr group time consuming
© And Michael didn't make one before this conference
© DVRis nice in some instances but...
© Too many “API" methods required in middle classes
© Try copying deep aggregated classes (Mgrs in Mgrs)
@ Itis a little file heavy for the all components
© Mgr(13), Fmt(4), Item(13), ItemChild(6)
© Missing some monitoring and debug helpers

© Not as fast as other data loading approaches




Next Steps

Investigate a better way without class DVRs and possibly utilize maps
— As well as not duplicating DVR\NonDVR base classes

Could standardize on data format like JSON instead of name value pairs

Get the code in bitbucket or github pending Intel approval

Links: google.com search for memes
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