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Morten Knudsen

Soft Design, Consultants

Do you know about Plex specification and development, and
have you heard about Meta coding? This presentation gives a
short introduction to Plex Meta code facilities making Plex a
unique and strong model-based development tool. In addition to
a Meta code overview and basic concepts, this presentation will
cover practical examples as well as a discussion on what kind of
challenges that can be solved with Meta coding.
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W h at I S P I ex M Eta Function ACT Activity Update CRT

. Copyright 2004 Computer Azsaciates ntermational, Inc. All Rights Reserved.
Code (or just Meta)? BEREREE
GoSub  Initialize
1 Pre Point
[ EditPoint Execute
1 Poszt Paint

= Ever wondered about || L

“w.-n . [ EditPaint  Stark initizlize

the “+” statements in PostPot |

_+++Defing  Field: OBJECTS MMeta variable

. . +For Each Field  Catzh

I n h e rlte d COd e ? +++Define  Field: OBJECTS#Boolean usze az flag to avoid duplicate code
+++5etWalue To Curent Field: OBJECTS MMeta wariable

+For Defined Value  Field: OBJECTS MMeta variable

| M eta p rovi d eS a Way +For Each Property Target  FLD default AL

+++5etWalue Ta Curmrent - Figld: OBJECTS /Meta variahle

++Text Defined  Figld: OBJECTS fMeta vanable, Environments *0bject name:

to Control generation +++lndefine  Field DBJECTS #Boolean

Of COd e ! [+ Field: OBJECTS #Boolsan

[ 1 Quen Object Scope
Ohject er zcoped

_+++hetValue  Field: OBJECTS/Meta varable, Query Object Scope
+t  Field: DBJECTS/ Boolean

+For Definedalue  Field: OBJECTS/Meta variable

+

+For Each Property Target  FRC impl name MNME
+++5etValue To Curent - Field: OBJECTS /eta wariable
++Mame Defined  Field OBJECT S/Meta vanable, Ervironments *0hject name:

++Cazt Fram  Ernvironment<*0hject nanmes
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Meta Code Specified in Abstract Functions

= MyabstractFunchon
Is a \
= Meta code (almost) always / \
specified at abstract level = MylmplméntedFunction
= Specified in functions only
Is a @ b _-,J.&-.I:u.stractE Fitity \\\
= E D|s|:||g£\ \
@ tA plrplementedE ntiky """ = Physical tabler -~ __ ~~a__ \‘\
..... IE Diizplay IEI Fetch 5\\‘~~\\~~ \\\
= Physical table - [E Blockretch IRRER
-z Fetch L & CheckRaw ------mommsoommmooes May contain
. E BlockFerch = Processhioup meta
_____ & CheckRow - [E 5ingleFetch

.[E ProcessGroup - £ StateleszBlockFetch
----- £ SingleFetch +-E Update

_ . [E StatelessBlackFetch
- Update
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Use Meta to Access Model Triples and Definitions

= Use Meta code to query triples

— All model triples can be queried by meta code

= Resolve inheritance

— Inherited triples also queried

= Example of pseudo meta code

+FOR EACH FIELD in specific variable
+IF field has an initialization function
++CALL initialization function
+IF field is of type Date
++IF field is empty/blank
CALL GetCurrentDate to set value of Date field
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Context-Dependent Inheritance of Code

Inheritanceof Inheritance of
D Abstract static Abstract code
code - with Meta

AN AN

O O

Inherited code (white area to be coded) Inherited code (white area to be coded)

" |nherited code can adjust to context
= Few lines of meta -> Many lines of generated code

= Many lines of meta -> Generate the right line(s) of code
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The Unbearable Lightness of Meta Coding

= Works fine, everything is
fixed for you

= Draw-back

— Less transparent for ‘users’ of
Meta

— Harder to debug code in error
situations

— What exactly happened?
— Where did it go wrong?

Sub Validate server function

+++Define  Field: FIELDS /+Subroutineg
[ FPre Point

[ Edit Point  Start validate sereer function
[ Post Point

+f

Figld: FIELD'S/+5ubroutine
B2 Seq Init meta variables
+For Each Yariable .lnput Deselect walidation of input anray waniables

+++Define  Field: FIELDS A+Subroutine A/ Proceed or not?
_+++5etValue To Cument Field: W SYBASE AV ariableM ame

+For DefinedYalue  Field: W SvMLA+CurentFunction  Omit validation if input variable iz rmulti-occur

+For Each Property  FMC wariable VAR

+++5etWalue To Curent Field: FIELDS /+Variable, . T arget
_+++lIndefine  Field: +Flag

+For Each Property Target  TRF az 5%5 Scan only input variables
_+++5etValue To Cunent Field: FIELDS A+Name

+fEQ Field: FIELDS /+Mame, Swstem: lnput

+++[efine  Field: +Flag

EOE BELY X

+For Each Property  TRP ocours NBR
+|f  Field: +Flag
+IfEQ Field: FIELDS A+ ariable, Field: WSYBASE /v ariabletl ame
+++Undefine  Field: FIELDS /+5Subrouting

[ FPrePaint
[ EditPoint  Start validate input vanable
™ Post Paint

+lf Field: FIELDS/+Subrautine Yalidate input fields and views
+lb Mame: ValidateM orb/iewFisids
+Faor Each Man-iew Field
_+++5etValue To Cunent - Field: FIELDS A+Namne
+f FLD walidated by FMNC
+++5etWalue  Field: FIELDS /+Function, FLD validated by FMC
++Call  Field: FIELDS /A+Function, Map, Current, ServerSidelfalidation, 1nput
It Environments*Call stabuzs 1S <Stater OBJECTS4Call status *dbnarmal> OF ErwironmentF
++Mame Defined  Field: FIELDS A+Function, Ernvironment<*0bject:  Used for catch functio
Go Sub  Add to error meszage list
++Mame Defined  Field: FIELDS A+Mame, %W eyB aze<APIFieldz W alues
GoSub  Mark mezzage field
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Meta Teasers — Small
Examples
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Different Kind of Meta
Statements

“+” Statement

— Control statements

“++” Statement

— Result in generation of code
(line)

“+++” Statement

— Meta variable definition

and assignments

Meta code often
contains ‘normal’
statements

+f

+|f  Field: FIELDS /+5Subroutine % alidate input fieldz and
M ame: WalidateM oniewFieldz
+For Each Mon-iew Field
+++5et Value To Current Figld: FIELD'S A+M ame ]
+f FLD walidated by FMC
+++5etValue  Field: FIELDS A+Funchion, FLD walidated by FHC
++Call  Field: FIELDS /M+Function, Map, .Cument, ServerSidey'alidation, [nput
[f Ervironments Call statuss 15 <Stater OBJECT 5/#Call status “abnormal: OR Erm,
++Mame Defined  Field: FIELDS A+Function, Ervironment<*0bject> Uzed for c
GoSub Add to eror meszage list
++Mame Defined  Field: FIELDS /A+M ame, Wb aze<APIFieldsz. v alue:
GoSub Mark mezzage field

1 Edit Paint  Start E=itdfterd ontfiewFieldzE rors
=1 +f Mame: ExitafterM oniiewrFieldszE mors
+For Each Wiew
[ EditPoint  Start validate view fieldz
+Far Each Field Relation
Set  Environment<*Erar statusr = <*Emar statuz. *Marmal>  Indicate if mandatory erar
[ Edit Point  Start validate figld optionaliby
+F MName: Y alidateFieldOptionality
Set  Ervironment<*Boolean: = <*Boolean *Falze:
+lf EMT knawn by FLO/EMT has FLD ... optionality S5, Spstem: Optional

+Elze
+For Each Attribute
+f Quem View Derved

+Elze
+Caze Check for empty valie
+hen  FLD nullWal
++f4alue  FLD mull WAl
Set  Ernvironments*Boaolean: = <*Boolean T rues
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De-Selectable Subroutines

[IF CloudAccelerator - CA Plex - [Action Dia...
File Edit Wew EBlock Tools Window Help

DeEeE - 2™ | & [EF] 4G b2
aFEmv |O B | ml & o X I"| — | ¥ B3 Sub  Addtoeror meszage list

Sub  Mark meszage field
SRS 5 Rl +++Define  Figld: FIELDS /+Subroutine

[ PrePaint
— Edit Point  Start rark meszage field
by o code.
+++Undefine  Figld: FIELDS /+Subrouting

(>

EERE LY

&3 Sub Teminate

B3 Sub Sendmessage
Pre Paint Subroubines

[ >
AQBEL
\

B3 Sub Catch — . .
B Sub Catch ext [ Post Paint Start mark messane f=ld
3 Sub  Add bo eror essage list +f  Field: FIELDS A+Subroutine

Sub  Mark mezzage field
+++0efine  Field: FIELDS /A+Subroutine
[ Edit Point  Start mark meszage field
=1 +If Field: FIELDS /M+Subroutine
[ EditPoint  End mark meszage field
+++Undefine  Field: FIELDS A+Subroutine

Call wSYaPlAAPIServer Mezsages SetbeszageProperty

[ Ervvironment<*Call statuz: 1= <*Call gtatuz.*Harmal> OF Envir
Mame Funchion: ST aPLAAPIS erver Meszages. Sethdezzag
Go5Sub Catch

EEE

e = [ PrePaint

Sub Valhdate server lunchion ; : i
+e+Define Field: FIELDS/+Subrautine g E_d“t?ﬁ“t End mark message field
[ Edit Paint  Start valdate server funchion nst Fan

£ +f Field: FIELDS/+5ubrouting +++dndefine  Field: FIELDS A+5Subrautine
[ Edit Paint  End walidate server function
+++Indefine  Field: FIELDS /+Subroutine

_|‘='_‘| Sub  Create standard field optionality error —
1 Sub Create standard relation optionality error

| £

e i N e LI

<
Ready. Messages0

[
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Clear Value of All Fields in a Variable by ++Set empty

¥ariable Palette

= [FF Time.T ask.0Update.CRT Dialog :
=50 Input

£3 Pre Paint & Output

&

Fast way to reset all fields in a
specified variable

Edit Point  Execute B @ Loc
. == Local
— Abstract and Implemented +ForEach Field work =3 Activy
++5et Emphy = DetailKey
== Catch

= Alphanumeric fields set to
blank

=5 BaseWorks

== T argetRelations
=5 ServerSidel alidation

&5 Map
== W' eyl aze
[=)-- 2= Wafark
Fre Point g LAS Area
E dit Paint 1wy PR Project .

. 1wy SPR.Sub project

Fast Point o TSK. Status
1wy 15K Tazk name
g 15K Start date
1 15K.End date
£ | ey 15K Reference
1y 15K Estimate
Ly 15K Priority

Fost Paoint

= Numeric fields setto 0

Do D

= Generated code depends on
context (triples)

Feady. Messages:0

— One line of code generated for s TSK Task type
1wy EMP.Employes

each field in local Work variable @Ea" Time Task #Update |

[0 Wiew 3

2 ¥

2013 WORLDWIDE DEVELOPER CONFERENCE



Clear Values of All Local Fields

¥ariable Palette

= L:J Event |
k
= Local

Ea

3 Pre Pont

= Reset all local fields =

&2 Post Paint
" SWltCh (+++,+) Pre Faint
|
+++Define B Paint
+If
[ F'TE.F'I:Ii.r'It
= Meta |OOp (+) g E‘:Zt?n:ll?r:t

+|f  Field: FIELDS f+5Subrautine

+For Each Variable ;
+For Each Field ‘

= Assignment (++)
++Set Empty

<

[ Edit Point
= Phst Print

FReady. Mezsagesz0

= signatureFieldS eparator
== Document

== Wieblnput

=23 Local

1uuy FieldzT oSignature

Luay Signatureley

[ -

1uuy FildM ame
Luuy Propertyiialue

E3RRE

lway | dentifvifiewFields
1wy "WayCharacter
Luuy D atebdazk

[

1uuy FigldLenath
sy "W ayLength

Ea

luay Positiortafsyd
Laay WWayS ting
gy Timnebd azk,

[

luuy Timestamphd ask
1wy TokenlzDate

Ea

1uay DecimalS eparator
1wy ThouzandS eparator
sy DecimalS eparatorCast

[

1wuy FigldMumenc
1wy FormFieldLength

E3RE

1wuy FormFigldLengthM urmeric
1wy FormFieldSize

sy W ork Mumd

== Wark Fields

== DatePartz

== TimePartz

== Wiaplocal 2 =,
== Hidden

== ErcludeFromSign

== MemlnputF orPageienerator
== Spgwiehlnput

== TargetRelations

R e e R TR
F--#

|-
w
=
o
11}
wh
[ 1]

b
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Specific Problems
Solved by Meta
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Reset View Fields not in InsertData Variable

View fields set from
InsertData variable
— In other edit point

Reset View fields not in
InsertData variable

Remarks

— Meta loop through fields in
variable

— Examine field triples
— Code line generated

MyinsertRow
InsertData | Vieu_/ B

fields fields

1Es

Fre Point  End initialize
+lf Mame: BlankMiewFigldsMatlnl nput
+++0efine  Field: +First
+++[efine  Field: FIELDS /M+Function
+++[efine  Field: FIELDS /+Field
+For Each Field  Wiew
Setz field to default value if not defined in InzertD ata wanable
+++5et Value To Current  Field: FIELDS A+Field
+++0efine  Field: WSYBASE /+Metav aniable
+++0efine  Field: OBJECTS B oolean
+For Each Field  [nzertData
+++5et Walue To Current  Field: "WSYBASE /+Meta aniable
+HfEQ  Figld: WSYBASE M+ etavaniable, Field: FIELDS A+Field
+++Indefine  Field: OBJECTS/*Boolean

Set/use

+If  Field: OBJECTS/~Boalean .
switch

+Caze
3 +when FLD computed by FNC
Hfhen FLD default WAL
++5etValue  FLD default WAL

+hen  FLD null WAL
++5etWalue  FLD null Wal

+fhen FLD emply WAL
++5etWalue  FLD emphy WAL

+0themwize  +0thenwize does not wark,
++5et Emply
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- a a |’1 j |Entit_l,l j
(3 FreFoint = B " F G e || (D e
I;I':Ire F:riitl:'l:llht =7 Foundati/Suragate ~
£ Foundati/Fetch
. . . Sub  Set table name = Feundati/lpdate
Retrieve imp lementation +++Define  Field: FIELDS /S ubrouting [ Foundati/CheckedUpdate
f bI b [ Edit Point  Start zet table name E u:nunatu"elech:uw B
. . . =EF oundatilnsertF ow
name ot table object +f Field: FIELDS /+Subrauting _
J +++Define  Field: FIELDS /+Name & FoundatifUpdateRow 4
+++Define  Field: FIELDS A+Entity | £ | b
+++0efing  Wiew: Foundati/Surrogate. L pdate
Re m a r kS +For Defined Yalue  Wiew: Foundati/Surrogate. Update
. . . +++5et Walue  Field: FIELDS /+Entity, Query Object Scope
— Point to view object For Defined Value  Field: FIELDS/+Entity
+For Each Property Target  EMT table TEL
— Ste u |n scope structure +Faor Each Property Target TEL impl name MWE
p p p +++5etWalue To Curent Field: FIELDS A+ ame

. . ++Mame Defined  Field: FIELDS /+Mame, Local: T ableM ame:
— Examine model triples

— Get value for mapping

- Only line of generated code [ EditPaint  Owverride table name

Call Foundati/SurrogateSpetem, | pdate. MextSurmogate

=3 If Erwironments*Call status: 15 <5State: OBJECT 5/7Call status. “Abnorma

[ Edit Paint  End zet table name
+++Undefine  Field: FIELDS /+5Subroutine

<5 | »
FReady. MeszagesD

/4
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What Can Be Done with
Meta?
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Meta Loops to Query Contents of Variable Palette

¥ariable Palette

=-E Time. Tazk. 0Update.CRT Dialog
+For Each Field  “whork = (3 Iniput

* Meta loops to traverse ++50t Emply 5 s InsotData

& s APP.Application

contents of Variable Palette B OWH D

[y CAS Area

[ PR Project

— Loop through all fields in a variable 5 s PR Sub projct

- TSK Status

— Loop through all variables in ‘group 1 TSK Task name
[y TSE Start date

. +|f  Field: FIELDS /+5Subroutine |...u T5E.End date

u A number Of Ioop Opt|ons +For Each Yariable  Local ...MTSK_HEfE_.ren.:E

+Faor Each Field - TSK.Estimate

++5et Empty ...._.,_,,, TSE. Pricrity

|_,_,,, TSE.Tazk type

. ._,_,,, EMP.Employes

- V| ew B3 +ForBachVanable  Output - Time. T ask. #keys
- Tirne. T ask. #inzert

- S0 Output

- 0 Local

- 0 Calls

- S0 Yiew

- S0 Ervironment

— Variable

— Relations
— Fields

= All, view fields, non-view fields, relation attributes

oy T ey R oy Y oy Y oy |

= ++Set empty or further query

— E.g. inspect model triples '
2E/PLEX
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Meta Loops to Query Contents of Variable Palette

+For Each Field [variable] Processes the fields in one or more variables. Typically used inside a +For Each Variable. If used

at the top-level, a variable must be specified.

+For Each NHon-View Field [variable] prgcesses the non-view fields in one or more variables. A non-view field is a field that has been
added to & variable (or region) individually rather than as part of a view. Typically used inside a
+For Each Variable. If used at the top-level, a variable must be specified.

+For Each View [wvariable], [view] Processes every view, or a specified view, in one or more variakles. Typically used inside a +For
Each Variable. If used at the top-level, a variable must be specified.

+For Each View Fey Attribute [VIeW] prgcess only the attributes on which the current view is ordered (not necessarily the primary
keys of the entity). If not used within a +For Each View then a view must be specified.

+For Each Field Relaticn For use within a +For Each View loop. Processes all the known by, has and has derived relations
in the current view.

+For Each Entity Relation For use within a +For Each View loop. Processes all the owned by and refers to relations in the
current view.

+For Each Dependency For use within a +For Each View. It looks at the entity that scopes the current view and then loops
through all owned by and refers to relations in the model that target that entity.

+For Each Attribute For use within @ +For Each Entity Relation or +For Each Field Relation loop. It loops through each
of the individual attributes derived from the current relation.

+For Each Field Component Processes each of the component fields of a structured field or array. For use within a +For Each
Field, +For Each Non-View Field or 4For Each Attribute loop.

T
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Meta Loops to Query Contents of Variable Palette

" |nspect model definitions (triples) by Meta
— Inspect triples directly

— Inspect Variable Palette

= Resolving fields in variable is non-trivial
— Specific and inherited
— View fields (contains, omit)

— Replacements

= Current function -> Variable Palette -> Model

Variable

Palette
Input

Output
. Local
MyFunction Galls
. lew
+for each field XXX nvironment Pl ex MOd el
+for each YYY

+if EQ AAA, BBB Definitions
+for each property TRP

+Set Value To Current VAR

More code...

¥ariable Palette
= [F Time.T ask. OUpdate. IPD Dislog |
[=- 50 Irput
[=)-- == pdatekey
L PP Application
taay WM Oanier
sy TSK. Taszk
Time. Task. fkeps
===y UpdateD ata
Ly CAS Area
1wy PR Project
1w IPR.Sub project
g 15K Status
sy 15K Tazk name
ey T5E.Start date
1w T5K.End date
g 15K Reference
1y 15K Estimate
1wy TSE.Pricrity
g 15K Tazk type
1wy EMP.Ermployes
Time. T ask. #lU pdate
(50 Clutpt
0 Local
=50 Callz
S View
(=0 Ereviranmnent

plex2e.com
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QUE pdel De 0 JIC Variable

Palette

Input

Output

MyFunction caie
t.__Pie Point End iniialize +for each Mol it Plex Model
+f Mame: BlankViewFieldsMNotlnlnput +if EQ AAA, BBB Definiti

+++0efine  Field: +First +for each property TRP efinitions
+++Define  Field: FIELDS /+Function van o Valie
+++[efine  Field: FIELDS /A+Field More code...
+Far Each Figld  “iew

Setz field bo default value if no ity InzertData varniable
+++5et Value To Current Field: FIELDS /+Fie
+++[efine  Field: WSYBASE A+ etavanable

+++DEH|"IE F|E||:| DEJEETSJ‘IxEM
+Far Each Field  InsertData

—= Start from Variable Palette

+++5etWalue To Curent Field WSYBASE /+Meta ariable — Query model triples
+fEQ  Field WSYBASE AM+MetaVanable, Field: FIELD S A+Field
+++Undefine  Field: OBJECTS#Boolean / —_ Generate Code
_ . Yariable Palette ]
Hf +|§fglil UBJELTSBoolzan = [ Main.Application.0Update.CRT Dialog
Imput
=1 +when FLD computed by FHC o ngJnsertData
+w'hen  FLD default VAL ) Lacal
++5etWalue  FLD default VAL 5 Calls
Vi
+i'hen  FLD null WAl H g;iiew
++5etWalue  FLD null ‘al s APP Application
1wy BPP.Application name
+when  FLD emply Val 1y APP.Site key
++5etWalue  FLD emply WAL 1aay P& Partner
1wy APP Application term
+0thenvize  +0thenwize does nob wark M ain.Application. U pdate
++5et Empty =P Environment
£ >

= Ay W E———— = p|ex2e.com
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a - - »
ololeYAO . . v FIELDS/DiatelSO

» _T_I,.Ipe_Dcu: ................
s _Type.Date
Ly . DrateCurrent

[E DBJECTS /Py vy SPR.Start date
[E WSYAPI b

= Meta pseudo code: & Stongersen

& _Componerts|

o e . & _Componerts| < >
+For specified model object & _ Table,_Abstiact UpdateHons slected
+If Specified ObjectX in inheritance part = et Abstse Uit
Genera te pOftiOn Of COde & _ DialogRaw._aAbstract UpdateR ows elected

& _ DialogOwned. _abstract UpdateR owSelectad
£ _ ReferedToR aw._Abstract UpdateR owsS elected

Function _.Template. Server.Init inzert fields E _ActivityCreateOnly_Abstract | pdateR owS elected
Fre Paint [& _Components.LogShell
+++0efine  Field: FIELDS f+Funchion £ _.Dialog._Abstract.UpdateR owS elected
+++0efine  Field: +First £ _.Search._Abstract UpdateR owS elected
+For Each Field  FetchedData < [E _.Surrogate._Abstract.pdateRowS elected
£ +Caze Elank figld [& _ ReferedTo._abstract UpdateR owSelactad

E _withReference_aAbstract.UpdateR ows elected
E _withvirtual _dsbstract.UpdateR ows elected
& _.CopyParent._Abstract UpdateR owS elected
& _.Activity. _Abstract UpdateR owS elected

[ StoragedServerEstemal

= _.Server

[E _ Tranzaction

[E _ Template.0Update. UPD Dialog

[E _ DialogR aw.0Update UPD Dialog

[ _.Dialogdwned.OUpdate. UIFD Dialog

D & Time.Task._Abstract UpdateR ows elected
£ _.Dialog 0Update UPD Dialog

D = _withReference. OUpdate UPD Dialog

— [F Time.Tazk.0Update. UPD Dialog
| >

3 +If Field: OBJECTS #Boolean Becausze +Othenwize does naot wark
Cal MetalntalzeCurentDateT ime

D

TN e
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Getting and Setting Values from Meta Loops

Function _ . Template Server |nit ingert figlds
Fre Paint Euecute
+++Diefine  Field: FIELDS A+Function
_+++Define  Field: +First
+For Each Field  FetchedD ata

m . £1 +Casze Blank figld
State m e nt . ++CaSt TO & +If Field: OBJECTS ~Boolean Because +0thensize does not wark
Call MetalnitializeCurrentD ateTime
— Ca st Value Of F|e|d p0| nted to +++Define  Field: _ D ateCurrent
+++0efine  Field: _ TimeCurrent
1 H +++0efine  Field: _Type TimeStampl50
by Meta to SpeCIerd Va ria ble +++Define  Field: WEYBASE /M+Fieldh ame
H +++lIndefine  Field: +Flag
Pa I ette fl e | d +Caze Initialize with current DateTime - look up first timne

T'W'ﬂan FLD type S%'S, Systemn: Date
. +For Each Inkheritance Path Object
= Statement: ++Cast From +++Set Value To Cunent  Field WSYBASE /+FieldMame
+fEQ  Field: WSYBASE /+FieldM ame, Fisld: _ DateCurrent
+++0iefine  Field: +Flag

Cast value of specified

Variable Palette field to Field T Fiekt +Flag
. Call only get DateTime once
pointed to by Meta 3 Pt o5t

+++Indefine  Field: +First
Call wWSYSESSServerzetCurentD atedndTime

++Cast From  ServerGetCurentD atetndTime OutputafsuD atel 50

@ +when FLD tppe S5, System: Time
Ea +When FLD type 5%'5, Spstem: Timestamp

e ]
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Extracting Documentation/Definitions from Model

+For Each Property Target EMT table TBL
+Far Each Property Target TEL impl name MME

. EXtraCt and Use |mp|ementat|0n nName +++5etYalue To Current Field: FIELDS /+Mame
++Mame Defined  Field: FIELD'S /+Mame, Local< T ableM
as part of code T {

= Statements to retrieve model definitions

++Name Defined

Extract
++Text Defined Model |
definitions
= Websydian template generators
— Extract definitions from multiple model objects (functions)
Document

— Generate template documents based on definitions s

= Extract model documentation

— Extract specific model definitions to document

— Validate design rules...

— Consider Plex API as an alternative Y, X
2E/PLEX
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Meta Calls

H H . +For Each Field Relation
M y F 1€ I d I n CI u d €s F N C Va I | d ate +f Mame: Walidate¥iewFields Man-relation attributes
H H [f Erwironment<*Emrar statusy == <*Emar gtatuz *Mommal> Do not validate if mandaton messs
validated by FNC ([Validate Do S Gty View Derivod
+Elze

+For Each Attribute
+For Each Property Target  FLD impl name MME

n If lrUIe triple’ iS SpeCifiEd +++5et Walue To Curment  Field: FIELDS +M arme
. +f FLD walidated by FHC
— Call function T ++45atValue  Field: FIELD S M+Function, FLD validated I:|y FNC

++M ame Deflned Field: FIELDS£+Funct| AP AeR 2 zed for o

| Ca I I CO m p riSEd fu nctio n It Enwru:nnmenk Call ztabusz: 15 <State QE

GoSub  Add to erar meszage list
++Mame Defined  Field: FIELDS /+Mame, WayBaze<APIFields Value:

- FNC COI’T),DI’ISES FNC GoSub  Mark meszage field

= Specify default parameter
ma pping Fﬁady. Messages:l:ll

— Specific mapping not possible

= Returned parameters must be specified as Dual

— Function called by Meta will not appear in Variable Palett

G 2E/ PLEX ploxze com
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Working with Meta
Coding
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Getting Comfortable with Plex Meta Code

" |nvestigate and understand existing implementations and get
comfortable with these, e.g.
— WSYBASE/PageGenerator and WSYBASE/EventHandler
— FOUNDATION/Surrogate.Update.InsertRow
— UIBASIC/Update

= Conduct your own experiments

= Trial and error
— Syntax may be difficult, but debugging Meta is easy...

= Study the Plex help

T
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e? Ple |
@ o & O
Hide Locate  Back Home Frint  Options
Contents  Index lgearch] ++f Focus e
Type inthe keyword to find: Generates an |f Focus construct which tests whether the current field has focus.
|++” Focus The current field is determined by the meta-loop in which this construct is
located. Within a +For Each Field Instruction loop the current field is the current
++|f Empk ~ instruction for the structured field or array.
++F Input Capable Syntax
P I eX H e I p ++|f Mot Empty
::;\;&Iue ++If Focus
++Hame Defined
£ et Crample
- CO ntext’ SpeCIfICS, a nd EXa m ples ++5et State On Windows panels you generally can assume that a field must be input-capable
++§'3t \;a:ueN in order to gain focus. This is not the case for System i 5250 panels where read-
::Sﬂbﬂﬁﬁ Ngm: and the 5% only fields can get focus. When necessary, you can use a ++1f Input Capable
++T ext Defined statement inside the ++If Focus.
. . ++lze
Action Diagram Palette e
+&ttribute Felation +If +Query wview foreign key
+LAlled ] oo L AT f Foone
4
: H ¥ Action Diagram Palette n
— Contains entire syntax ) _ e
| [C0 Basics... ~
| =1 Component operations. . —
Examples 3 Events.. ;
=1 = =1 Meta operations. .. -
. = =1 Conditions. ..
— Websydian Pages, Events and Template O +Case
[ +Elze
Generators [ +If <Query, .
. % +HfEQ <Meta-ariable Meta ariable:
- U I fu n Ct|0ns [ +lf Input Capable <Contral State:
[ +0themize
1 ‘wher < .
— Fetch and Update functions 2 when cluery
=70 Generatio...
O . | t t- =1 Loops... B
wn Imp ementations (=1 Metaariables..
=1 Page...
- 57 Panel ¥
<= >
. V"
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Debugging Meta by Investlgatmg

G e n e ratEd SO u rce Generale and Build Options

E Double Byts Build @clude comments in sourc)
. Editor Prefer [ Generate for Action Diagram debugging
. . EJB Connec tor O ptions VG B el
= Generate and Build Options W
Eﬂ eneration (lptian [ General te SOL schemas using unconverted implementation names
- Set In C/U de Commen ts in SO Urce ‘%i@ Java Geners tion Options I+ Use field implementation names inJava source
m MName Alloc ation Resource directories
| I n S e rt CO m m e n t m a r ke rS Mame Allocation Parame ters |C:\F'roiekt?DD'\EommDn\Cloudt’-‘«cceleratol'\bmpS
. % Syztem Definitions 1 m
— Code portion generated or not =
) System i 3 tion K
— Comm en t k % *S TA RT HERE Xk 5k k ITI — | Help | Specify Generation options

= |nvestigate Meta pointers/values by inserting
code
+++Define

++Name Defined

= ‘Debug code’ may be inserted at abstract level

— Or entire abstract portion copied and debugged upon...

G 2E/PLEX
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Edit Foint
xxxST'&'HTxxx
+++0efine Mame: 0 f+heta
+++0efine  Field: FIELDS /+Func
+++0efine  Field: +First
+For Each Field  FetchedDoata

Debugging Meta by Investiga-

ting Generated Source

+++SetVaIu§TDEurrent M arne: EIBJEETSHMgta . 7/ Edit Point Execute E‘
++Mame Defined  Mame: OBJECT S M+heta, Environments *Object: [
+Caze Blank. field s Cotnent EEEYGTART* %+
+w'hen  FLD computed by FHC S 3et Environment<*Chjects> = Name of CAS. Area
=DEBLGT v.getVariable (m strVarCAlloF Environment) .getld
+++5etWalue  Field: FIELDS /A+Function, FLD computed by FHC
++Call FLD cnmputedhyFNE EFEE R R ]
[f Erwiranment<*Call statuszy 15 <State: OBJECTS #Call statuz. *Shnorm // Blank field
++NamEDEfinEd F|E|d FlELDS."""FunCtiDn En'\fianmEHt{xDbiECt.} ."II."ll ol ol e i e e e e e ol e e e e e el e el
GoSub  Catch |
Sf Comment S¥¥DEBUGE ###
Sathen FLD default Wil /¢ Bet FetchedData<CA3.Arear = m cbvalfld O
e[| ERLG 2 out.getVariable (m_strVarCLilloF FetchedData) .ge

++5etWalue  FLD default WAL
+++Indefine  Field: OBJECT 5 /~Boolean

lI."ll." o i e i

£ Because +0therwise does not work
II."II." ol ol e i e e e e e ol e e e e e el e el

+wfhen FLD qull Wl

“DEBUGE™ A4 Call Meta.InitializeCurrentDateTime

++5etValue  FLD null VAl

+++ndefine  Field: OBJECT S /~Boolean A F R R R R R R R R R AR R R R R R AR F R AR AT R R AR TR R AR FF R TR FFFRFFFARFFA

¢ Initialize with current DateTime - look up first time

+ifhiEn FLDEI‘I‘lpt_I,l"-.-".l'l".L S R R A A A R R A A A A A A A A A A A A A A A AT LA AL AAAL AL AL

“DEBUG4™

++5et Yalue  FLD emphy Wal Af B3et Environment<*lhject:> = Name of PREJ.Project

+++Undefine  Field: OBJECTS/~Boolean v.getVariable (m strVarCAlloF Environment) .getd
+Othenwize  +0thensize doesz not work P e s s iy

=*DEBLGE" J¢ Blank field

++5et Emply P e s s iy

A/ Comment F**DEBUGS***

1 +f Field OBJECTS#Boolean Because +0Othenwize does not work _
£3 Call MetalnitializeCurrentDateT ime /4 Set FetchedData<PRJ.Project> to empty -
< ’

sep MO Ready Ln 401, Cal 4 H
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Understand Meta Variables, Meta loops, and Meta

Pointers 1

= Any object in Plex model can be used as a meta variable

— Make code readable by use specific objects, e.g. FIELDS/+Field,
FIELDS/+Function

— All Meta variables must be defined before use

= Or no code is generated (typical error)

Function _Components.PropertuStoreGet
[ | ~ i
Meta loops e
+++[efine  Function: _Components. PropertyStoreGet
— 1 +++Define  Field: FIELDS/+Mame
Va ria b I e Pa I ette IOO ps Set  Local<PropertySubseriptlne: = <PropertySubscriptOne.1

Set  LocalPropertySubscriptTwor = <PropertySubscriptTwoZeros

- Inhe”tance Path IOOp +For Each Field  Output/Output

+For Each Property Target  FLD impl name HME

. +++5etValue To Current - Field: FIELDS /+Mame
- Statement' +F0r EaCh Property [Target] ++Mame Defined  Field: FIELDS /+Mame, LocalPropertyt arne:
u Investigate mOdel triples £ +For Defined Yalue  Function: _Components. PropertyStoreG et

++Cagt From  LocalsPropertytyalues

= One or more loop iterations

= May be called within Variable Palette loops

= Nested loops within loops
L
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Understand Meta Variables, Meta loops, and Meta

Pointers 2
t.. Pre Pont End intialze
+lf Mame: BlankMiewFieldsM ot nl nput
+++0efine  Field: +First
+++[efine  Figld: FIELDS +Function
l . ’ . . . . ) )
[ Cu rrent POInter Wlthln +++[efine Field: FIELDS /+Field

+For Each Field  Wiew

S etz field to default walue if not defined in InzertD ata vanable

meta loo P +++GetValue To Curent  Field: FIELDS A+Field
+++0efine  Field: WSYBASE /+M etav'anable
— Ta rget? +++0efine  Field: OBJECTS #Boolean

+ForEach Field  IngeritData
+++5et Value To Current Field: *WSYBASE /+Metay anable

| Save va I ue Of Cu rre nt PO| nte r ‘ +fEQ I-IFijlu:fIE WS“;EE?EDHETEEE?“;?:EhIT, Field: FIELDS /+Field

+++Set Value To Current MetaVar )

+lf Field: OBJECTSBoolean
+Caze
1 +when FLD computed by FMC
+fhern FLD default WAL
++5etValue  FLD default sl

+fhen FLO null WAl
++5etWalue  FLD null WAl

+infhen FLD emply WAL
++5etValue  FLD empty Wl

+f - Mame: WalidateFunctions
[ Edit Point  Start function walidation

+For Each Property Target  FMC comprises FMNC
+++5et Walue To Cument  Field: FIELDS /+Function +0thenvize +0thenwize does nob wark
++Call  Field: FIELDS A+Function, Map, SerserSidey alidation, .Current, Input ++5et Empty

=1 If Ervironments *Call status: 15 <State: OBJECTSA~Call statuz. “&bnarm.

v —
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Delegate ‘Static’ Code

Sub  Walidate server function
+++0efine  Field: FIELDS A+Subroutine
[ Edit Point  Start walidate sereer function
+If  Field: FIELDS AM+Subroutine
=1 Seq Init meta vanables
] +For EachYariable  Input Deselect walidation of input aray wanables
Le SS COd e ge n e rate d +++Define  Field: FIELDS /A+Subrouting /' Proceed or not?

+++5et Walue To Current  Field: *WSYBASE A+ aniableM ame

—_ Cod e on Iy ge ne rate d =1 +For Defined Value  Field: WSY=kMLACurentFunction Omit walidation i input wariable iz mulbi-oc
[ Edit Point  Start walidate input wariable
once | nsu b +lf  Field: FIELDSM+5ubrouting Walidate input figlds and wisews

=1 Hf  Mame: ValidateMonyiewFieldz
[ Edit Point  Start ExikdftertontiewFieldsE mors

u Java ||m itations on =1 +If Mame: Exitdfert oniiewFieldsE mors
. +For Each View
I Ines Of ge ne rated COd e [ Edit Point  Start walidate wiew fields
+For Each Field R elation
_ Set  Enwironments *Error statuzy = <*Emror status *Mormaly  Indicate if mandaton emror riggers
N Ot once pe rm Eta [ Edit Point  Start walidate field optionality

. . +f Mame: WalidateFieldd ptionality
|OO p Ite rat Ion Set  Ervironments *Boolean: = <*Boolean.*Falzer
1 Hf EMT known by FLDAEMT has FLD ... optionality 555, Syater: Oplional
+Elze
+For Each Attribute
1+ Guen Yiew Denved
+Elze
=1 +Caze Check for empty value
If Environment<*Boolean: == <*Boolean.*True:

Sub  Create standard field optionality eror
+++0efine  Field: FIELDS A+Subroutine
[ Edit Point  Start create standard field optionality 2
+lf  Field: FIELD S A+5Subroutine

Set  Environment<*Error statusy = <*Emor statusz, “Emror:
Cazt  SemverSidevalidation<FLD Figld impl names, Environment<*0bject na

+For Each Property Target  FLD innpl name MME
+++5et Value To Cumrent - Field: FIELDS A+Mame

Mame Function: Mezzage Feld optionality, Ervironments *0bject: ++Mame Defined  Field: FIELDS /M ame. Environments “0bject names:
Call Meszage.Feld optionality ++Mame Defined  Field: FIELDS A+M ame. 'wsyb aze<dPIFields Y alue:
GoSub  Add to error meszage list GoSub  Create standard field optionality error

GoSub  Mark meszage fisld

[ Edit Point  End create standard field optionality erar
+++Jndefine  Field: FIELDS /+5Subroutine r

M Sub  Create standard relation ootionality error

TN e
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Specify Reusable Code in Meta Functions

FPre Paint End inihialize
+f  Mame: Blank\WiewFieldsMotinlnput
+++Define  Field: +First
+++Define  Field: FIELDS A+Function
+++Define  Field: FIELDS A+Field
+++Defing  Field: W5YBASE /+Metal arable
+For Each Field  “iew
Sets field to default walue if not defined in InsertD ata vanable
+++5etWalue To Curent  Field: FIELDS /+Field
+++Define  Field: OBJECTS B oolean
+For Each Field  InzertData
+++5etValue To Curent - Field: WEYBASE A+Metal/aniable
+FEQ  Field: WSYBASE /M+heta ariable, Field: FIELDS /+Field
+++Undefine  Field: OBJECTS~Boolean

| +lf Field: +Flag

I Call anly get DateT ime once
+t  Field: DBJECTS Boolean Hf Field +Firgt
+++ndefine  Field: +First

Call wWSYSESS/SemerGetCurentD atedndT ime

| >

PCEEE- LY}

Meta Function MetalnitializeCurentD ateTime
+++Define  Field: _. D ateCurrent
+++Define  Field: _ TimeCurrent
+++Define  Field: _Type TimeStampl50
+++Define  Field: WSYBASE A+FieldM ame

_+++lndefine  Field: +Flag
+Caze [nitialize with current DateTime - look up first time
+'hen FLD twpe 55, System: Date
+For Each Inherntance Path Object
+++5etValue To Curent  Field: WSYBASE /+FieldM ame
+fEQ  Field: "WSYBASE /+FigldH ame, Field: _ DateCurrent
+++Define  Field: +Flag

PEEERE LY R

+'hen  FLD computed by FHC
+fhen FLD default VAL
+fhen FLD null VAL

+'hen  FLD empty WAL
+themnvize  +0thenwize does naot work, -

_Ifl +ifhern FLD type 55, System: Time
=1 +when FLD twpe SY'5, Systerm: Timestamp

++Cazt From  Outputiafsol atel S0

poooDé

5 +lf Field OBJECTS#Boolean Because +Othenuize does n
Call MetalnitishzeCurentD ateTime —
+++Define  Field: _ DateCurrent -
+++Define  Field: _ TimeCurrent
+++Define  Field: _Type. TimeStampl S0 s [
+++Define  Field: WSYBASE A+FieldM ame
+++Undefine  Field: +Flag
B +Caze Initialize with curent DateTime - look up first time

[

N

Ready. Meszsages?

¥
< | Ed

Feady. Meszages:2 _.a-:a'f

T
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Specify Reusable Code in Meta Functions - Rules

bleta Function MetaalidateFields é
. Copypright € 2000 Computer Aszociates |ntemational, Inc., All Rights F
u Fu nctlon type: M eta Yalidate fields of & wiew. @
Call thiz function frarm within meta code 'Far each variable or wigw',
+++[efine  Field: FIELDS/+Field
H H +++0efine  Field: FIELDS /+Function
= Variable Palette fields must riDefne. Fc, FIELDS /rMeseome a
'f' . . Set  Environments*Focus setr = <*Focus et *Falzer E
Set  Environments®falidation: = < alidation. M armals
be S peCI Ie d I n Ca I I I n g ~Set Ervironment<"Erar stabuss = {"Ermror statuz."Marmal E
. +Far Each Field R elation
fU n Ct I O n [ +f Query View Derved
=1 +Elze
[ Erwironment<*Errar statusy == <*Errar statuz. *Emars
[} 1 1 Set  Environment<? alidation: = ¢ alidation “Erars
NO Edlt pOIntS 8 GoSub SEMD MESSAGE
Set  Enwironment<*Ermrar statusy = <*Error statuz *MNarmal:
= Go Sub statements can be o
=1 +Far Each Entity Relation
d efi N e d £ +Faor Each Moniew Field
; < ! ~ |
Even though target Sub is not st Mossages =

specified yet

T
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