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Models @ Runtime as an intermediate data representation
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MRT for Data Processing ¢ lero geens, ..

* Advantage
= Separation of concerns

Data consumer

= Self-descriptive: clear meta-models

Model * Difference

reading/ . .

editing = Modeling data instances, not types
Models at o Directly reading and editing
Qugtige o Causally connected

= Abstraction of data, not software

o Data elements, not software class
hierarchy

causal
connection

Data source
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An MRT-Based Rapid Dev. Process ¢ lero e .
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Non-Intrusive
MOF/EMF
DSL+Code generation

Meta-Modelling

automated
generation

engine P
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Technical Architecture

Spotlight Presentations
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Casino Foyer: Hui Song, Gang Huang, Yihan Wu: SM@RT: Supporting Models at Run-Time (Key Lab of High Confi-

dence Software Technologies, Peking University, China)

&emt

QECLIPSE MODELING FRAMEWORK

Runtime Meta-
model

metronomel:Group

Metrol:Metronome Metro2:Metronome

state = TIC state = TOC
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SM@RTon GrGASD ®leroit."

H Grid elem H SimuElement
ag 0 f &' name : EString

)

invocation GetState{
operation get SimuElement->% {
feature.EType.name = ’Double’ B WaterHeater | 0.1 H House
} wh '? air_temperature : EDouble
invoke returning String {
val url = new URL("http://localhost:10001/" +
element .name + "/" + feature.name)
connection. setRequestMethod ("GET") ;
val in = ... //qet a BufferedReader
var s : String
while ((s = in.readLine()) != null)
if(s.contains(’value’))
return value //skip string parsing

}
post (Double d) {current.eSet(feature,d) }

}
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Result runtime model

— Java - visGrid-10001/m
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4 Owverhead line WHGtoMH7
4 Owverhead line WH4toMHS
4 Owverhead line WH3toMNH4
4 Mode MH3
4 Mode MH4
4 Owverhead line WHStoMNHG
4 Mode MH5
4 Mode NHG
4 Overhead line NH7toMHS
4 Mode NH7
4 Overhead line MNHEtoMNHS

A Al I_I I.II Ly

File Edit Mavigate Search Project Grapher Bun  VisGrid Editor  Sync  Window Help
-~ = hld . . — )
& modelvisgrid 2 B || B Task List (El Properties &3 8
5 =
54 [ Resource Set e & e Y N
a4 < Grid “ || Property Value it @
4 Player TLoadPRED F A I= +497.691 A
4 Overhead line NH2toMH3 A3 = +1.05079
4 House H3 Ad = 0234774
< House H1 Adj heating ¢ 'S +0
+ HouseHZ 3 Adj heating ¢ '= +3.03571
4 Overhead line NDtoMH1 Airchange pe = +0.5
|4 House HT | Airchange U2 '= +176.547 Btu/degF
< HouseH> Air heat capa "= +1059.28 Btu/degF
< House H4 = Air heat fracti '= +0 pu
< House H6 Airmass = +1470 Ib
4 House H3 Air temperatL '= +75.7299 degF
4 House HE PR = onnon r
4 Meter ND l = |
4 Overhead line NH1toNH2 (52 Outline 33 &s ¥ = 0)
i :D:E :Ejz' @ platform:/resource/visGrid-10001,/mo
ode
4 Mode NT
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Model Visualization via GMF (b | ero S "

Project: org.eclipse.gmf.examples.mindmap.lite
Progress: 100% done

Select [ Edit |/ Create

" v RCP
Combine Transform

: : '‘Lite' transform
Select [ Edit [ Create Select [ Edit |/ Create

B | 2 @

Select / Edit / Reload Select / Edit / Create Select / Edit / Create
Cenerate 'lite' diagram editor
Cenerate diagram editor
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= Java - visGrid-10002/medel/visGrid.gmfgraph - Eclipse
 c—

File Edit Mavigate Search Project Grapher Run

) visGrid.ecore &2

H Regulator_configuration -> Connec =
EH Triplex_node -> Connection

B Triples_meter -> Connection

H Triplex_line -> Connection

B Triplex_line_configuration -> Conng
Triplex_line_conductor -» Connecti
Switch -»> Connection =
Substation -» Connection

Pgload -> Connection

Voltdump -> Connection
Series_reactor -> Connection
Restoration -» Connection
Frequency_gen -> Connection
WVolt_var_control -> Connection
Fault_check -> Connection

Muotor -> Connection

Billdurmp -» Connection
Residential_enduse -> Connection
House_a -> Connection

House -» Connection

[IT 0T 00 00 [0 00 00 00 00 00 00 00 00 00 0@

weather : EString

floor_area : EString
gross_wall_area : EString
ceiling_height : EString
aspect_ratio : EString
envelope_UA: EString
window_wall_ratio : EString
number_of_doors : EString
exterior_wall_fraction : EString
interior_exterior_wall_ratio : EStri
exterior_ceiling_fraction : EStrinc
exterior_floor_fraction : EString
window_shading : EString -
€| [T | 2

oooooDoDooDoO0DoOOOoGR O

Selected Object: 5VG Figure HouseFigureSVG
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GMFGraph Editor

Sync Window Help

&3 visGrid.gmfmap &2
|.—[\j Resource Set

2]
2]
3]
2]
2]

Top Mode Reference <connections:Relay/Rela
Top Mode Reference <connections:Battery/Ba
Tep Mode Reference <connections:Mode/Moc
Top Mode Reference < connections:Overhead_
Top MNode Reference <connections:House/Ho
Il MNode Mapping <House/House>

Ab Feature Label Mapping false

Ab Feature Label Mapping false
Top Mode Reference <connections: Transform
Top Mode Reference <connections:Volt_var_ci
Top MNode Reference < connections:Regulator_
Tep Mode Reference < connections:Energy_stc

Top Mode Reference <connections:Csv_readel
Top MNode Reference < connections:Lead/Loac
Top Mode Reference < connections:Multizone,
Top Mode Reference <connections:Refrigerate
Tep Mode Reference <connections:Series_reac
Top Mode Reference < connections:Auction/A
Top Mode Reference <connections:Link/Links>
Tep Mode Reference <connections:dInverter/In
Top MNode Reference <connections:Pgload/Pg
Top Mode Reference <connections:Player/Pla
Tep Mode Reference < connections:Substation
Top Mode Reference <connections:Microturbi
Top Node Reference < connections: Triplex_no
Top Mode Reference <connections: Transform
Top Node Reference <connections:Pluglead/T
Top Node Reference < connections:Controller
Top Mode Reference < connections: Clotheswa

Top Node Reference <connections:Stubauctic _

| m | 2

Selection | Parent | List | Tree| Table|

P ]

& visGrid.gmfgraph 53 = B || E] Task List | & Properties 23 =
=
[T Resource Set ) 3 - B
» <+ Figure Descriptor RestorationParentFigure “ || Property Yalue a
. . . (2

» < Figure Descriptor Frequency_genFigure Descriptor < Figure Descriptor Ho

» <+ Figure Descriptor Frequency_genConnectionsFig Document URT = file:///visGridlmages

> <+ Figure Descriptor Frequency_genParentFigure MName i= HDLlllsleFigureS‘u'G

» < Figure Descriptor Volt_var_coentrolFigure

MNo Canwvas Heigl "% false
» < Figure Descriptor Yelt_var_centrolConnectionsFic

No Canvas Width & false
» < Figure Descriptor Volt_var_centrolParentFigure

» < Figure Descriptor Fault_checkFigure

» < Figure Descriptor Fault_checkConnectionsFigure

» < Figure Descriptor Fault_checkParentFigure

> < Figure Descriptor MotorFigure 4
» < Figure Descriptor MeotorConnectionsFigure

» < Figure Descriptor MotorParentFigure

» +¢ Figure Descriptor BilldumpFigure

4| [T | ¥

5= Qutline &3 e - — B
& platform:/resource/visGrid-10002/mo

» <+ Figure Descriptor BilldumpConnectionsFigure
» < Figure Descriptor BilldumpParentFigure
» + Figure Descriptor Residential_enduseFigure
> <+ Figure Descriptor Residential_enduseConnection:
» < Figure Descriptor Residential_enduseParentFigure
» <+ Figure Descriptor House_aFigure
+ < Figure Descriptor House_aConnectionsFigure
» < Figure Descriptor House_aParentFigure
4 < Figure Descriptor HouseFigure
4 < Rectangle outerRect
» 4 XY Layout Data
<4 XY Layout
4 <4 Rectangle innerSVG
» 4 XY Layout Data
<4 XY Layout
» | 4 SV Figure HouseFigureSVG

Ll | m 3

-

Selection | Parent | List| Tree| Table | Tree with Columns 4 [Tl | 3
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= Java - visGrid-10002/model.visgrid_diagram - Eclipse
Eile Edit Diagram [Navigate Search Project Grapher Run  Sync  Window Help

modelvisgrid_diagram 2 = B || E TaskList| =l Properties 52
&
. : B3
. . 4 House
4 NH4 4 TRMNH3 - Core Property Value
A I= +497.601
TRIMH2 & Bl & WHL
A3 I= +1,05079
+13739.1 Wh 4 WORK Ad = 0.234774
+1287W 4 +0.925706 unit Adj heating '= +0

+119.531-120.202d V Adj heating '= +3.03571

Airchange | "= +0.5
Airchange | '= +176.547 Btu/...
Air heat cag '= +1059.28 Btu/...

Air heat fra "= +0 pu

/\ Airmass  [=+1470 b
Air temperz = +75.0286 degF

ot
|

4 TRLH2 & NH3toN|i|4 ' & TH3 EEI EEI EEI Airualime = 220000
EE . = 5E Outline 22 HEIIER

4 Hl C
4+ +73.9206 degF .

m

® ® H N
4 TRMH2 4 NH3 ENRE
< TRMHL g
<4 +6618.42 Wh IR
4 +36E5W
<4 +119.807-0.108223d V
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Trunk-version GUI

Scale 80 classes, 1731 attributes, 146 max for one class
Sample 78 objects, 137 on-screen attributes,
Performance 4s initialization, 2s interval in 20% CUP, 1.9s max for an object

Development process

Coding 1 intern, 6 weeks, no experience on SM@RT or GMF
Others 1 person on SM@RT and GMF, 2 persons to clarify requirements
Vertical versions One loop every 1 to 4 days, with an executable version

Horizontal versions | 4 versions used for different users and scenarios

Models @ Runtime 2012 hui.song@scss.tcd.ie
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* Runtime model as an intermediate representation
of data

 “World model” at runtime for data rather than
software

* Runtime model for (just) visualization
e SM@RT to support such runtime models

Models @ Runtime 2012 hui.song@scss.tcd.ie
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Future work Q) lero e

* On GridLAB-D: New usage of runtime model
= Self-adaptation with end-user preference
= Runtime-model + constraint-solving + dynamic ranking

On GUI development

= Connect runtime model with real GUI frameworks

o Android, SWT... Discussing with Olivier Moises on Wazaabi
e On data processing

= On real sensor-based data and system logs

* On the multi-views of data
= jQVT (compiled QVT engine) for live transformation

Models @ Runtime 2012 hui.song@scss.tcd.ie
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Thank You

This work was supported, in part, by Science Foundation Ireland grant 03/CE2/1303_1 to Lero—
the Irish Software Engineering Research Centre (www.lero.ie)
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GO. :8[{3 AttributeNotFoundException

Search Page 13 of about 636,000 results {0.21 seconds)

Web Getting Instance of MBean service in JBOSS AS 7.1.1 - Stack Overflow
stackoverflow.com/.../getting-instance-of-mbean-service-in-jb...

Images 3 answers - 12 Jun

AttributeNotFoundException: No such attribute: Instance at com.sun.jmx.

Maps mbeanserver.Perinterface.getAttribute(Perinterface.java:63) at ...
Videos
com.sun.jmx.mbeanserver: public class: Introspector
News www.docjar.com » openjdk-7
Shopoi getReadMethod(clazz, element); } if (readMethod != null) return readMethod.
opping invoke{complex); throw new AttributeNotFoundException( "Could not find the getter ...
More
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Using summoning snippets for debug (p[eroggggygggfggm

e Target bugs:
= |llegal use of generic APl on specific data
= Cause: did not know the illegal invoke might happen
= Find such bugs: enumerate all the possible paths

 Summoning snippet for debugging

= Comparing the summoning snippets with the data
meta-model

Models @ Runtime 2012 hui.song@scss.tcd.ie
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* Scenario: programming from examples/test cases
= A common programming practice

= No so “pragmatic” for big code on specific data
through generic APls

= Provide summoning snippets as an intuitive assistant

* Things to do
= |IDE integration
= Traceability
= Refactoring primitives

o Copy, move, merge, split...

Models @ Runtime 2012 hui.song@scss.tcd.ie
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8 00 Java - exists—-mgmt/src/JMXClient.java - Eclipse - /Users/fafey/code/proj/summon
Jrﬁt EJ%'DT%'J@@FJ@EQ"“'J@ ‘;a’@lﬂlj..l"i}"* -:’::lr L ﬁﬁJjaﬂ

||y

@ Exists.summon_diagram g3 @ CoreMonitoring.summon_diagra 1 =0
=3

} catch (Exception e} { 4
2 ~

error{el;
1

—.ic void instanceStats() {
try {
echol""nINSTANCE:");
ObjectNome nome = new ObjectMame("org.exist.management." + insta
Long memReserved = (Long) connection.getAttribute(name, "Reserve

echolString. format("%25s: %¥18d k", "Reserved memory”, memReserve

Long memCache = (Long) connection.getAttribute(name, "CacheMem™)

echo{Str‘ing.format{"EéESs: %18d k", "Cache FHEFHDF'},I'", memCache.long nage -{.‘:— Liavax/management/ObjectNameexistnull type=Databasd -
Long memCollCache = (Long) connection.getAttribute(name, "Collec :l

echo(String. format("%25s: ¥18d k", "Collection cache memory", me

. . . ________———-—-_-_-_-___-_-_
String cols[] = { "MaxBrokers", "AvailableBrokers", "ActiveBroke ﬁ%
echo(String. format("\n¥l?s %17s ¥17s", cols[8], cols[1l], cols[2] ] /
Attributelist attrs = connection.getAttributes(name, cols); . .
Object values[] = getValues{aottrs); <+ getAttributaCacheMen <4 getAttributeReservedMan 4
echo(String. format("¥17d ¥17d %¥17d", wvalues[8], wvalues[1l], wvalue

I¢

TabularData table = (TabularData) connection.getAttributelname,
if (table.size() = @)
echo("\nCurrently active threads:");
i for (Iterator 1 = table.values().iterator(); i.hasNext(}; ) {
CompositeData dota = (CompositeData) 1.next();
echolString. format( " \t%28=: %3d", dato.get{"owner"), dota.ge

fE_L‘ Problems (@ Javadoc ﬂ% Declaration (ﬁ Properties (@ Error Log EE Outline &3 lﬂz " ‘Q? e 5t ¥ = wl

a CUNMELLIOn .« MDBEArSETverCorirgean
o instance : 5tring
@ © IMXClient(String)
£  connect{String, int) : void
@  memoryStats() : void
4 instanceStats() : void

J U Writable Smart Insert 94 : B4 J



