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The Challenge:
Telco-grade Dependability with Extreme Agility

 Telecommunications Business Support System (BSS)
— Customers: Communication service providers
— Product: Marketing delivery platform
 Problem Space
— Strict extra-functional requirements
— Pervasive customization
— Frequent updates
« Solution Space
— Third-party components (Main-stream J2EE technologies)
— Domain-specific model-driven development
— Product-line software engineering
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ModelTalk Facts

* Interpretive Approach
— Short edit-execute cycle
— Minimum changes to binary code
° CommerCiaI Experience Ratio of Declarative to Java Lines of Code
— 30 developers; >15 systems
— 50 TPS/CPU.

— Responsetime:
70 ms average, |
250 ms 99% Product Customization

e Customization M Java M Declarative
— Time and effort dropped by an order of magnitude
— 82% declarative
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The ModelTalk Approach (1/4)
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The ModelTalk Approach (2/4)

Model (XML) Code (Java)

- Structure and static state - Behavior
- Instances, Classes, Meta-classes - ModelTalk managed Java classes
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The ModelTalk Approach (3/4)

ModelTalk Dependency Injection

Hodel (XM

- Model Driven Dependency Injection
- Model instances are constructed and injected into Java instances
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The ModelTalk Approach (4/4)

ModelTalk Adaptability

Model (XML) Code (Java)

- Mapping permits “holes” on the Java side
- Holes enable Java-less model change process
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Model-Driven Dependency Injection (1/3)

Simple Beans

<bean id="HTTP_Client" class="Class">
<properties>
<property >
public class HTTP Client { Sname>numberOfRetriess/name>
private long numberOfRetries = 0; <description>Number of retries</description>
private long timeout = 0; </property>
private String URL = null; HTTP_Client <property >
s <name>timeout</name>
i ) A - numberOtRetries: long
public void setNumberOfRetries(long number) { - timeout: long <type>Long</type>
this.numberOfRetries = number; - URL S;n ing <description>Timeout in seconds</description>
} : £ </property >
ubli id tTi t(1 ti t [ sendReceivel) - Hiplesponse ) pionr;en:tg/:URL</name >
P :I..C v<_>1 se 1m<?ou (long timeout) { N J,:,L <type>String</type>
this.timeout = timeout; cinstanceOfs | | winstangeOts <description>The target URL</description>
} ! </property>
FastHTTP Cliens - RebustifTTE Client : </properties>
public void setURL(String URL) { HTTP_Client HTTP_Client </bea n> . _
this.URL = URL; aumberOfRetties = 2 numberOfRetries = 8 <bean id= "R"o buslt':H'I'I'P_Cllent" class="HTTP_Client"
} timeout = 2 limeout = 15 abstract="true"> )
<numberOfRetries>8</timeout>
<tim t>15</tim t>
public HttpResponse sendReceive() { : HpHTETIT </bean> eodu ></timeou
= 11 ; A H " _n H n
HttpResponse result = nu PantisLogoRetriever :HTTP Client <bean id="FastHTTP_Client" class="HTTP_Client
// business logic — - : - abstract="true">
return result; URL ="www.pontis.com/logo.bmp <numberOfRetries>2</timeout>
} <timeout>2</timeout>
} </bean>
<bean id="PontisLogoRetriever" class="HTTP_Client"
parent="FastHTTP_Client">
<URL>www.pontis.com/logo.bmp</URL>
</bean>
L ] [}
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Model-Driven Dependency Injection (2/3)

Metaclass Constraints
<bean id="MetaCache" class="Class" parent="Class">
MetaCache L1.] [, CucfreManager <properties>
=]+ getFromCache(Object) : Object <property>
- cache: CacheManager +  putinCache{Object, Object) : void <name>cache</name>
<type>CacheManager</type>
sinstanceO0 <description>Caches the result</description>
! </property>
abetalache » . .
HTTF Clicnt StatwdardCache </pro pe rties>
— - maxElementsInMemary: int </bean>
'Eﬂggﬁggfm““]mm - tmeToLive: int <bean id="HTTP_Client" class="MetaCache">
i URL,ﬁﬁmf <cache class="StandardCache">
' M <timeToLive>60</timeToLive>
+  sendReceivel) : httpResponse :“hmmﬂuﬁ, <maxElementsInMemory>500</maxElementsInMemory>
T ! </cache>
' i <properties>
: cache ‘StandardCache .
B = max ElementsInhemory = 500 </properties>
timeTalive =6l </bean>

public HttpResponse sendReceive () {
MetaCache myMetaclass =(MetaCache)Kernel.instance () .getClass (this);
HttpResponse result = myMetaclass.getCache () .getFromCache (getURL()) ;
if (result == null) {
// do the business logic using timeout & numberOfRetries
myMetaclass.getCache () .putInCache (getURL(), result);
}

return result;
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Model-Driven Dependency Injection (3/3)

Variation by composition

<bean id="BankBalanceClient" class="MetaSecuredCache"
parent="HTTP_Client">
<cache class="SecuredCache">
<publickey>kkkkkk</publickey>
<timeTolLive>60</timeToLive>
<maxElementsInMemory>500</maxElementsIinMemory>

MetaCache L 1.1 [, CrocheManager </cache>
|+ petFromCache{Object) : Object <properties>
- cache: CacheManager +  putinCache({Object, Object) : void e
</properties>
winstance 5 </bean>
Eﬁ:ﬂ;h::: StandardCache <bean id="StockQuoteClient" class="MetaCache" parent="HTTP_Client">
— _ ElementsInM int <cache class="NoCache">

- mumberCfRetries: long maxLiementsiniemany. </cache>

- nmeTaolive: int

- timeout: long <properties>

- LURL: 5tring .\
- I </properties>
+  sendReceive() : httpResponse =nhlstanceuﬁs </bean>
| I
I
' 1 <bean id="FastHTTP_Client" class="HTTP_Client” abstract="true">
: cache StandardCache <numberOfRetries>2 </timeout>
___;]Ek_n____} maxElementsinMemory = 500 A <timeout>2</timeout>
timeTalive = Al </bean>

<bean id="NasdaqStockQuoteRetriever" class="StockQuoteClient ™
parent="FastHTTP_Client” >
<URL>www.nasdaq.com/...</URL>
</bean>

" 3 g n
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Product-Line Architecture 1/2

Everything is A DSL

Product

Application | Customization

Framework

Core
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Product-Line Architecture
Everything is A DSL

« DSLs expose a known variability
of an imperative framework to the
user.

« Developers create DSLs for other
developers.

« Composition of DSLs in order to
build high level DSLs and to reuse
the lower level DSLs

Ratio of Declarative to Java Lines of Code

« The final product is built from
numerous high level DSLs
allowing the marketer to define |
his business scenarios. Product Customization

m Java M Declarative

The Open Unive '_tyo [srael 13 P@®NTIS




ModelTalk in Action

* Objective
— Look and feel of the ModelTalk IDE

 Example

— Customizing the Pontis application for OOPSLA
In less than 10 minutes...

— OOPSLA Happy Hour promotion

« $20 discount on selected OOPSLA tutorials
during Oct 19-20, 2008.

The Open University of Israel 14 P@®NTIS




Demo: Edit-Execute Cycle (1/2)

Part I: By a Programmer

« Create a HappyHour instance

* Add the HappyHour instance to the DB

« Customize Ul labels

* Options

* Manipulate the HappyHour instance in the GUI

Model-Code IDE - Easier assimilation

Model-compilation > Controlled declarative changes
Meta-object extensibility > Meta-Data = Data

The Open University of Israel 15 PO®NTIS




& head (core_generic)

File Edit MNavigate Search Project ModelTalk Run Pontis XML Window Help

Yol VO RBE AR O Q0 BIORE- @v-M-BIL-F v e

M MMM XY OPm E &HEEA @Y

B | %= Navigator &2 = B L4 HappyHour.topa &2 =0
g7 =1k=3 = |<An_EntityTemplate "app.business template:HappyHourMeta" "HappyHour" -~
5 Lo} >HappyHour .t & _ "app.corefBusinessTemplate">

&0 i) HappyHourPag <label>Happy Hour</label> Model class : “HappyHour”

& t5) HappyHourRun <plurallzabel>Happy Hour</plurallabel> Instance-of : “HappyHourMeta” (metaclass)

#r) HHCommunicat
) HHCommunicat
t} HHMembership! —
| invitation

<tableName>HAPPYHQURBASE</tableName>
<concrete>true</concrete>
<productTemplate "app.core

Extends : “BusinessTemplate”

I . ProductMetaRef"

"app.business templatefHappyHourProductCB"/>

<opCodeToMemebershipCondition "app.core:A OpCodeToMembershipConditiconMapRef"

"app.business template#HHOpCodeToMembershipConditionMap”/>

<isMyPromotionsSupported>true</isMyPromotionsSupporteds

-—<Properties>

<Property "platform. framework:CompositelistDataltem™>

__ <Name>communications</Name>
<PossibleValueTypesFilterList>

m

™

|y itemtoiterrecomme
& prepublish

=% proactiveBenefit
|=f proactivecommunic
| proactiveoffer

=% proactiveretention
|=f subscriptionbenefit

|y targetedcommunicz

+

m

™

T

3

F

T

:Fjrhmmd <filter "app.core:CommunicationTemplateldsListFilter™>
Fj?wp <Name>HappyHourFilter</Name>
H- Ly ui i ==
Y T R -1 <Templates>
¢ <Template "app.core:A CommunicationDefCPTemplateRef"
BElclfis|Es[E1 2 Ewm T8 — "app.business_templ
o o <Template !

app.business
</Templates>
</filter>
</PossibleValueTypesFilterList>
_ <isFilterable>false</isFilterable>

Implements Tree of a...5_template #HappyHour

= 2 A_BusinessTemplate - app.core
& HappyHour - app.business_template

</Property>
<Property "platform. framework:CompositeDataltem"> v
< b
[2( Problems | € Buids @ Progress | @ Soap Message Console | 5 Instance-Of ModelTalk Navigator &3 ﬁ‘@ Call Hierarchy J' Search ?g Hierarchy G- T8
& Instance Of Tree Of app.business_template #HappyHour
= ‘g% HappyHourMeta - app.business_template ”~

= @ HappyHour - app.business_template
$ HappyHour_Simple_Test10 - app.business_template
& HappyHour_BenefitDef Test001 - app.business_template
Mod eIing naVig ation views $ HappyHour_Test002 - app.business_template
$ Offering111_Testd1 - app.business_template
H HappyHourForPositivePathSystemTest - customer, core_generic

& HappyHourGenericAPISystemTest - customer. core_generic
$ Offering3_Test01 - app.business_template
& Offering11_Test01 - app.business_template
@ HappyHourAnalytics_Testd01 - app.business_template
© HappyHour_Suspended_Test10 - app.business_template
& SegmentwindowsTestOffer2 - app.business_template
< > & happyHourForAutoSegmentControlGroupCheckedTest - customer, core_generic -

: Scope: (undefined) Ciope U+0020 Writable Insert 19:2 * Building workspace: (58%) EE @ | 34mofsoam |[J
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| k= an @gﬁﬁﬁ L. @ - d 7 ® ’*TJ:'L-‘vf‘“.'ﬁ " R T
- X PN S A=A B W
i | 5. Mavigator £3 - |5 O || k2 HappyHour. topa £o1 X
#-[F resources - 214 2
[ = [ >tgpa : <A Template for "Compos
= #- (5 activites p N amane =
= ¥ [ analvbcs . 77777 Dased on hierarchy of platform. framework #CompositeTamplate
@) o <Properties>
- H- ey aspects <Property
# (5 busnessservice roperiy .
B cact <Name>persist: o @ BaseGC - patform.igp -
# tx wr| The model contains dozens of metaclasses, <mandatory>fa, B @ BaeTeniats -plstfom.igp
o /Property> = @ FrameworkTemplate - platform. framework
1= thousands of classes and ten of thousands : ¥ Hui C
# B ait g Property = g} CompositeTemplate - platform. framework
& G dat of instances. <Name>1ifeCve % @ AppBaseCPTemplate - app.core
. Y. . - D BaseCriteriaCPTemplate « platform. framework
# oy duplicate <label>Lifecy = .
# (5 dyncamic_sntity_view <Tvpa ¥ BaseTokenMeta - app.core
#-y fle_processor R T | E @ CriterionCPTemplate - platform. framework
S (5% »framewark <tgpType~| D DynamicCompositeTemplateMetaFieldsCPTemplate - platform. framework
¥ [ importExpartDataitem </Type> = i@ EntityTemplate - platform. framewark
# (=% options : <defaultvalue D ActivityLogTemplate - platform, framework b
i ActvityLogEntityENT. tgpa 1.35 (ASCII 4 < ' = ‘D AppEntityTemplate - app. core
fj >composite.tgpa 1,79 (ASCIT +v) = T = B AnalyticsConfigTemplate - app.core
£ Compositelanguagehspect tgpa 1.1 (45 v Lo Problems & Bulds | Progress | @ Soap Message Console |3 = @ AppBaseTemplate - app.core
b4 * § TGP Tree of platform. framework #Composite Template l:’ CDREventProcessorieta - app external_service
o = @) CORSourceMeta - app.external_service
El cons | 4 serve | |5 Base | 15 Imple | 1 Insta E3 - = @ A_CompositeTemplate - platform. framework = 4 CatalogTemplate - app.core ¢
= @ CompasiteTemplate - platform. framework i o
. " @ ArnouncementTemplate - app. core
- - @ ActivityLogEntity - platform. frameawork ¥
= ~ ) i . _ & BaseltemRecommenderTemplate - app.core
D Instance Of Tree OFf platform. framework #CompositeTemplate @ ManualSegmentUploadactivitylagEntity - app. core I BilingCodeMappingMeta - a0p.care
ngCodeMappingMeta - app.cor
= @ CompositeTemplate - platform. framework A ® :‘dd“r"emgs"m‘_":cp - 3pp.core 5 @ OfferingMeta - app.core
@ DoubleCriterionCPEquals - platform, framewark ; : ::;::?;Z:'Id;;'f:};;:::"'Q'_Eo'e @ BroadcastMeta - app.business_template
@ ManualSegmentiploadInputCP - app.core P o W - Pp.cor ) i @ ConditionalBenefitMeta - app.business_template
= @ OperationStatusCP - app.core ContentCategoriesRespanseCP - app.core @ CouponiMeta - app business_template
@ OperationStansCPOummy - app.core @ AggregatedTriggersiithEventCounterDefCP - app.con m T
@ TimelntervaReminderCriterionCP - app.core : :nog-'ecatv:ﬂ:eno.ccp 'f‘:é:re - @ ImdtationMeta - app.business_template
@ Recommendation - app.core 4 AggregationfiecurrenceDelCH - app.core § PurchasableQfferMeta - app.core
@ StringCriterionCPEquals - platform. framewark ? :m'e_ci:“ﬂaecurET;FE;'-E';CW'_\I'E“p 3pp.core # D RelstedltemsMeta - app.business_template
@ ContentitemInCategory - app.core S B ﬂa\-nﬂ. C::”_ '_D:"‘ L enswrork. ® @ PricingElementMeta - app.core
@ UsageBaseEventCP - app.core - ﬁ:o?;;e ﬁ:""'a & a;ca:.swe _ + §) SegmentTemplate - app.core
@ ReguestCriterionCP - app.core Aaditionalf.esponse(FBase - app.core £ @ CategoryTemplate - app.core
@ CompositeValue - platform. framework . cumid:catﬂonewﬁmnsecp - 8pp.core P ContentltemTemplate - app.core
@ ProactveBenafitTmedEventP - app.cone = @ AppBaseCP - app.core D CounterRecordTemplate - app.core
® RecurrentSngleEventCounterCP - 3pp.core - @ r;bsn*a{rSuccessu,wc_-cor.sc: - 3pp.business_t B ExportimportHets - app.core
Ly e _ * SuccessConditionsCP - b templd
@ CompositeDefaultvalueSelectionCe - platform,u 2 .a.ddO':'f re:su;_: ;: a:iﬂn smness _templ © OutgoingBenefitMeta - app.core
@ setupFestureModel - platform. framework eringsinpu 3pp.core ¥ QuestionnaireMeta - app.core
@ DashboardipiManagerCP - platform.ui - e idmonalhwrscsase 3. et pervd L T R N — i
" 1T _ i ContentCategoresfiesponse - app.extems
® CommitRequestCP - app.core @ AporegationPeriodCP - apn.core dlick here (or ctrl-t) to switch to tgp hierarchy
@ CSRGrantedBenefitCP - app.core ooreg i Pe
a CompositeListDefaultvaleContainerCP - platforr L ] AggregativeEventCP_Test001 - app.core
& ElighbiityListCP - app.core @ AggregativeEventCP _Test002 - app.core
@ CriterionCP - platform. framework @ Ahwaysichedue - app.core
2 # CanceResponseCP - anp.core w @ BIStatisticsStatusCP - app.core
¢ 5 ‘ BiStats¥eyCP - app.core o

Scope: (undefined)
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[ | B Navigator 22 =
by
bt * =i PontsInstal
I St »src
= =y =main
B * =% conf
iy
L] * | =% help
# 4 java
H 54 resources
= 3 >tpa
# (5 appreference
(5 cdp
([ communicabion
# (o conf
H (5 criteria

<

E console | 474 Servers

=y >dbsetup
1 ContentDESetup. topa
p=} >dbsetup.cust.tgpa 1.12 [ASCIT 4&)
f= ETLTestSetup.tgpa 1.15 (ASCIT k)
o >HappyHourSetup.igpa  (Bimary)

1.1 (ASCII +)

4 proactiveBenefiSyvatemTestDESatup. tons L4 (ASCIT k)

H =y event

5 Based-On | '3 Implement 12 Instance-

& Instance OF Tree Of app business_template #HappyHour

= i) BaseTemplate - platform. tgp
= ) HappyHourMeta - app.business_template

<

@ HappyHour - app.business_template

@ Hapoyriour_Simple_Test10 - app. business _template
HappyHour_BenefitDef Test001 - app,business_template
Offering111_Test01 - app.business_template
HappyHour_Test002 - app.business_template

HappyHourGenericAPISystemTest - customer.core_generic
Offering3_Test01 - app.business_template
Offering11_Testd1 - spp. business_template

HappyHour _Suspended_Test

= app.business_template
HappyHourAnalytics_Test001 - app.business_template
SegmentiVindowsTestOfer2 - app.busness_template

HappyHour_Base - app.business_template
HHCommunicationTest - app.busness _template
QOPSLA_HH - customer, Cone_gentric
HappyHour_OfferRequestdl3 - app.business_template
HappyHour_Simple5_Test11 - app.business_template
Te
SegmentiVindowsTestOffer 1 - app. busness_template
HappyHour _Simple 1_Test11 - app.business_template

happyHourForExpor <t - app business _template

LA L L A & A 0 A Jd 0L A & 2 X X 2 4 X

Sengoe: (undefned) I

>

HappyHourForPositivePathSystemTest - customer.core_generic

happyHourFor AutoSegmentControlGroupChedeedTest - custome

X0 @ v M- (g

el

=3 HappyHour.igpa t=3 composite. tgpa |

Model instance : “OOPSLA_HH”
Instance-of : “HappyHour”
Extends (i.e., prototyping) : “HappyHour_Base”

(x}
i </b 4 discount
</ A B, The discounter that calculates the néw price.
¢ dscount
type: app.cone =A_PriceModfierCP
Responsibdity : calouation of the diemounted price.
Auto-completion for attributes
values, tag names, etc.
& edit documentation ask for dacumentation
b
¢ 3
Problems : @5 bulds | © progress @ Soap Message Console o Call Hierarchy | 4 Search | T2 Heerarchy | 13 ModelTalk Navigator
1 error, O warnings, 0 infos (Fiter matched 1 of 319 items) ! -
Descripbion
= % Emors (1of 1items)
&3 ModelTak builder: slement id=customer.core_genenic S00PSLA_HH. benefitDef. The fiald - discount is missing.
Upon a change to the model, the compileris invoked to
perform cross-model validation. An incremental model
change takes no more than a few seconds. Errors are
reported in the IDE standard problems view.
L1 >

TFT,T, 7Y TTH T N I 1 - T Y T



2 B EIES

CORBES B O
v, oo o M M X @ ¥ DR AR -t ,y_\___E,"f-'- '.-y'-c

5. Nawigator &3 =1k o3 HappyHour.tgpa 23 composite. topa 4 X

=1
4]

1
[
N L
r-L"
L5

Y E-@ voM-@ * Ble %o o

a

% &

# i PontisInstal A o
=R

=5 >main
y conf

&5 0
s b
&

H |y help o
-4 java
X T resources
=l >tgpa
# |5 appreference <ben

% cdrp ¥ <d
# |f communication
& conf ‘ = @ OOPSLA_HH
Loy aritenia ]
= >dbsetup - </ = @ benefitDef = of template HappyHourBenefitDefCP

t=j ContentDESetup.tgpa 1.1 (ASCII ) . = @ discount = of template DiscountFixedPriceModifierCP

§ >dbsetup.cust.tgpa 112 (ASCII k) .{f:le = 9 discountPrice = of template MonetaryPriceCP

tef ETLTestSetup.tgpa 1.15 (ASCII k) s l ¥ price = 20.0

{3 >HappyHourSetup.tgpa  (Binary) -

el proactiveSensfitsystemTestDBSetup. tgpa 1.4 (ASCIT 4y @

@ OO0PSLA_HH (customer, core_genaric)

H = event kg p = 9
£ > = @

) Console | 4 Servers | |5 Based-On | 15 Implement | 15 Instance-

@ Instance Of Tree Of app.business_template #HappyHour
= @ BaseTemplate - platform. tgp A
= @ HappyHourMeta - app.business_template
=K HappyHour - app.business _template
@ HappyHour_Simple_Test10 - app.business_template
® rappyHour_BenefiDef Test001 - app.business_template name = OOPELA 205 discount on selected tutorials !!! v
Offering111_Test01 - app.business _template 2 7
HappyHour_Test002 - app.business_template }
HappyHourForPositvePathSystemTest - customer.core_generic |51 Problems 2 E,c Builds | & Progress | @ Soap Message Console

HappyHourGenericAPISystemTest - customer,core_generic 0 errors, O warnings, 0 infos (Filter matched 0 of 818 items)

¢ e L L L e e e 9D

Call Hierarchy | 4 Search ?3 Hierarchy 5 ModelTalk Navigator

Offering3_Testd1 - app.business_template

Offering11_Test01 - app. business_template Desaription
HappyHour_Suspended_Test10 - app business_template
HappytiourAnalytics_Testd0 1 - app.business_template
SegmentWindowsTestOffer2 - app.business_template

happyHourFor AutaSegmentControlGroupChededTest - custome

ppyHour_Base - app business_template

ommunicationTest - app.business_template

QOPEL
HappyHour_OfferRequestdd3 - app.business _template

A “Profile sheet” provides a comprehensive
view of a model element.

Inherited fields are displayed in gray color
and fields that were defined inthe model
element are displayed in black color.

=~ QUStOMEr .Core_gensric

HappyHour_Simple5_Test11 - app.business_template
happyHourForExportimportTest - app.business_template
SegmentiWindowsTestOffer 1 - app.business _template
HappyHour_Simple1_Test11 - app.business_template bt
£ » ¢ 5

LA X R A 2 X X B 2 X R X XN XXX/

Scope: (undefined) i 40041 Writable Insert 0:14 WMofe7s [
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=
P Py

To. Mavigator D
A
=l >dbsetup A
3 ContentDESetur
a1 4 >»dbsetup.cust.t
i ETLTestSetup.tg
trs >HappyHourset
4 proactiveBenefit
B[ event
- [F mock_server
* y offering
= type
i Y|
* = upgrade
&g >test
¥y .dasspath 1.2 (ASCII +kv)
Jovsignore 1.3 (ASCIT +kv)
K| .project
project. template 1.2 (ASCIT
§ build.xml 1.1 (ASCIT 4kv) =
2l L disindh mmom mammale  [amsamme omal
< >
WwslEs 31| ™

Based On Tree Of pla...ty_Inserter_DB_Setup

= @ BaseGC - platform. tgp
= @ BaseTest_Setup - platform. framey
= 4 Entity_Inserter DB_Setup - pk
@ FSExportEntity_Inserter [
& TestingPW_DB_Setup - ap
=l XMLEntity_DE_Inserter -p

4 >

Scope: (undefined)

= [F X

B o4 Q- @ B0 @-agdv-M-B :3-5-%-
il EA B U
21 HappyHour. tgpa 3 composite. tkgpa 1 HappyHourSetup. tgpa £
N
Init to Init DB Setup">
i "platform.framework:A EntityRef" ""></entity>
OOPSLA_HH (tustomer. core_genieric) oo|
<SetupList no documentation
. PSLA_HH - mer,
</A DB Setup> @ OO0PSLA_HH - customer.core_generic
A edit documentation ask for documentabon < »
em>CriteriaSegment</item>
egment</item> ] . .
. . i . Technical DSLs are defined to improve the
<item>ProactiveRetention</item> K . L.
</unAvailableRegistry> communication within the development team.
</A_CompositeFeaturesManagementEntity>
W
£ >
Problems & Buids e Progress @ Soap Message Console :‘ Call Hierarchy Search "; Hierarchy | b ModelTalk Navigator &5 =
& TGP Tree of platform, framework #Entity_Inserter_DB_Setup
5 @ A_Template - platform.tgp s
= BaseDE_SetupTemplate - platform. framework
o | Entity_Inserter_DB_Setup - platform. framework
@ Analytics_Stats_Batchlobs_DE_Setup - app.external_service
=] Analytics_Stats_QA_Hatchlobs_DE_Setup - app.external_service
=] AppReferences DB_Setup - app.business_template
@ ElPeriod-DE-Setup - app.core
@ Batchlobs_DB_Setup - platform. framework
@ BenefitDefDE-Setup - app.business_template
@ E lingCodeMapping-DE-Setup - app.core
@ E lingCodePridngElement-DE-Setup - app.core
@ EroadcastOfer ngkFI-DB-5&tup - app. business_templats
@ BulkAPISynCTest-DB-Setup - app. external_ser
@ Bunde-EB-DB-Setup - app.business_template
@ Bundle-DE-Setup - app.business_template
@ ClCCriterion-DE-5etup - 3pp.core
@ CIRankCatCriterion-DB-Setup - app.core
@ CalcContentStatsBatch Jobs_DE_Setup - app.external_service
=] CategoryCriterion-DB-Setup - app.core
@ Charts-B8-DB-Setup - a00.business temolate bt
U+0022 Writable msert 5:68 wMofesmt ([




Demo: Edit-Execute Cycle (2/2)

Part ll: By a Non-programmer
* Create new reference code Tutorial in the GUI

* Create new OOPSLA event Tutorial purchase Event in
the GUI

« Send an event to the Pontis system and receive a
discount

Model VM - Runtime modeling capabilities

Interpretive - Short cycle
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= Pontis - Dynamic event template (Dynamic event template) - Windows Internet Explorer

| = | http:/jlacalhost:B080/Pontis-WebDesktop/action/Desktop.da || *+| X | [Dpoin Pl

>

Pontis - Dynamic event template (Dynamic event tem... ,r;\ v fmy ~ iy Page - igf Tools -

i N — ; N — ; N A
Admin A . K % = o - User: userl N
E g, E= |

Desktop

History « f = :'i:i'ug- » Batch Jobs - User - ommendation -
+« Dynamic event template (Dynamic event template)

Save B Close Create Copy

Lifecycle phase @) Release Availability @& ~

General

Name = |‘utoriﬂ|purchﬂa=swsnt

Acts as |Baas event

Description This event defines the external AP (web-service) used by the QOPSLA web-
zite in order to =end Pontiz’ =y=etem notification on tutorial purchaze event.

=

I= visible in desktop

=

Is visible in CSR

Non-programmers modeling workbench is form based.
Is benefitable Changes to the model are automatically reflected in:
O/R mapping layer, GUI, External APl (Web-Service).

& E

Is communicationable

Q]

I= triggerable

i~ MO P Operations | ﬂ
Data type

tutorial Tutorial

&J | ocalintranet




{= Pontis - DOPSLA 205 discount on selected tutorials 11! ... - Windows Internet Explorer

— —

@‘ . w | http:fflocalhost: 8080,Pontis-WebDesktop/ faction/Desktop. do Pk

W dhr <" Pontis - OOPSLA 20§ discount on selected tutorials 111... | p= - |7k Page -~ iCJ Tools -

>

Desktop <V‘7_ i ' | - i
e ¥ i

History - Reports Offars - Plans Segments + Recommenders » Activity

P User: userl 9

Admin Catalog Search |v C:S

« O0PSLA 20% discount on selected tutorials 11! ...

XML More Activities | - Save & Close Create Copy

Pricing & - Communication & - Lifecycle phase ¢ Leady State E[} Active

Summary d

Benefit « [Discounted Benert ~|
General Benefit Scope

View as list

Eligibility

Add criteria for Tutorial purchase event

Switch to multi property filter Additional filte

Attribute « |E&I&-:1 "l
Benefits Gelect

Filtering operator « The new (dynamic) model class can now be
used in a business rule (just as a regular class)

Announcements and influence the execution of the system.
|:| Limit subscriber usage to

My Promotions |:| Reset counter at new time window

Benefit

Communication Discount type [Reduction

Benefit description

Activity Log

Amount +

Schedule

Schedule |Simpls Schedule

Whole days

% | ocal intranet + 100% -




Conclusion

ModelTalk= MDD + Dependency Injection + Meta-modeling

* ModelTalk integrates MDD, Dependency Injection and Meta-
Modeling to form an interpretive, Domain Specific Modeling
framework.
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Thank You

MODELTALK: A Framework for Developing
Domain Specific Executable Models

« Contact info:
— David Lorenz — lorenz@openu.ac.ll
— Lior Schachter — liors@pontis.com
— Atzmon Hen-tov — atzmon@pontis.com
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