eCo State space

1S Platforml 9
~ AdVanced S
Methods and ASAP:

Extending ASAP

Michael Westergaard
,*;;j,;‘, Department of Computer Science
;/,3;,:,’,22’,: Aarhus University
%Aﬁ.f” mMw@cs.au.dk
_
)/



mailto:mw@cs.au.dk
mailto:mw@cs.au.dk

= It must be easy to add new features/

methods to ASAP

= New features must be completely
iIntegrated and feel like “native™ features

. It should be possible to mix and match new
features — even from different vendors
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Example:

The Sweep-line Method



Example:
The Sweep-line Method

— The sweep-line Is defined completely outside of
the ASAP main application (proof-of-concept,
eat-your-own-dog-food, ...)

— Yet...

— We can add it in the JoSEL editor
We can use it with the safety-checker
We can combine it with hash compaction

We can create progress measures as easily
dS We create safety properties

— The progress measure shows up in the report




Overview.

-~ T Adding nhew methods tothe GUI

o S—

= Eclipse’s plug-in system

.—

: = Adding new methods to the engine

(

-~ Extending JOoSEL
= Adding entries to the report
= B

riefly: AcCCess/CPN



Basically, this iIs Easy!

— ASAP: is an Eclipse Rich Client application,
SO We have access to Eclipse’s plug-in
mechanism

— This allows us to easily add new GUI
elements (like the wizard for creating
progress measures)

— This allows us to specify hew points where
the application can be extended



Eclipse's Plug-1n System:
Plug-ins

— Plug-ins: a program unit that provides a
bounded functionality (e.g., the sweep-line
method)

— Dependencies: a plug-in may (acyclically)
depend on one or more other plug-ins
(e.g., the sweep-line method depends on

the generic state-space tool in ASAP)



Eclipse's Plug-In System:
Extensions

— A plug-in- may. define zero or more extension

points (e.g., new entries to add to the right-
click menu in the index)

— An extension point can define any humber of
details (like the class implementing the wizard
or when the menu entry should be enabled)

— An extension point provides an
implementation of an extension point



~d CEIN Mode

~Think of extension-points as input port
places (that can be assigned zero, one, or
more times)

O

= Think of extensions as socket places and
port/socket-assignments



- Specialized standard components

= These thus get a lot of extensibility
automatically

= E.g., adding an entry to the right-click
menu of the queries folder for creating a
progress measure



- = Inorder to:make this pessible we need:
—————— dhere'fa'fhE'prlnCIEIe

|

Program: to-tne Interface, Not the Implemen

-

= A plug-in defining an extension point

describes which values are allowed,
iIncluding which interfaces they must
Implement

— The plug-in only has access to
implementations via the interface

O

tation




Expanding on the
(Flawed) Analogy

— The interface of a port place is its type

~ The sub-page can make no assumptions
other than token produced on the port place
are of the correct type

— In order to make a port/socket-assignment
we must promise to only produce tokens of
that type (the socket must have the same
type, even though we can guarantee that we
only produce tokens of a sub-type)
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| New Page
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Example:

Adding Entry for PM
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i = Show navigatorContent extension

= Wizard & Enablement

= Show newWizards extension
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Adding New Methods

— The state space engine off ASAP also
Introduces strict interfaces

— Model, Storage, WaitingSet, Exploration
(actually several explorations)

— Adding a new method should depend on
these interfaces and implement interfaces (or
define new Interfaces and implement them)



-~ T SML uses signatures for interfaces

= Modules implementing interfaces are called
structures or functors

= Functors can explicitly depend on other
structures and should be preferred over
Structures



fun sweep ([ ], storage, sVal, aVal) = (storage, sVal, aVal)
| sweep (roots, storage, sVal, aVal) = let
val _ = sweepHook (List.map #1 roots, storage)
(*
* put root states into the queue (the toDel bit 1s set to false)
*)
val queue =
_1st.foldl
(fn ((s, 1d, trace), q) =
°0.insert ((s, id, getProgress s, false, trace), q))
(P0.mkQueue (fn (_, _, prog, _, _) => prog)) roots
val (toDel, roots, storage, sVal, aVal) =
~ °0.fold handleState queue (NONE, [], storage, sVal, aVal)

w——“\__

~ "ol (storage, sVal, aval) =

Example:
Sweep-line Exploration




Sweep=line Exploration

(*

* default sweep line exploration

)

functor SweeplineExploration(

val markInitStatesAsPersistent : bool

structure Storage s REMOVE_STORAGE

structure Model + MODEL

structure Measure : PROGRESS_MEASURE
where type state = Model.state * Model.event list

sharing type Model.state = Storage.item

): SWEEP_LINE_EXPLORATION = struct




Swee ap=line Exploration

uﬂ clu\)_f We require:

a boolean

(*
* default sweep line exploration
=)
functor SweeplineExploration(
val markInitStatesAsPersistent : bool
structure Storage + REMOVE_STORAGE
structure Model s MODEL
structure Measure s PROGRESS_MEASURE
where type state = Model.state * Model.event list
sharing type Model.state = Storage.item

Y: SWEEP_LINE_EXPLORATION = struct



Sweep=line Exploration

FUunctor We require:
a boolean

a storage

(*
* default sweep line exploration
=)
functor SweeplineExploration(
val markInitStatesAsPersistent : bool
structure Storage + REMOVE_STORAGE
structure Model s MODEL
structure Measure : PROGRESS_MEASURE
where type state = Model.state * Model.event list
sharing type Model.state = Storage.item

Y: SWEEP_LINE_EXPLORATION = struct



Sweep=line Exploration

FUunctor We require:
a boolean

a storage

C* a model

* default sweep line exploration

=)
functor SweeplineExploration(
val markInitStatesAsPersistent : bool
structure Storage : REMOVE_STORAGE
structure Model s MODEL

structure Measure : PROGRESS_MEASURE

where type state = Model.state * Model.event list

sharing type Model.state = Storage.item

Y: SWEEP_LINE_EXPLORATION = struct



Sweep=line Exploration

FUunctor We require:
a boolean
a storage

a model

* default sweep line exploration

9 a progress measure
functor SweeplineExploration(
val markInitStatesAsPersistent : bool
structure Storage s REMOVE_STORAGE
structure Model + MODEL
structure Measure s PROGRESS_MEASURE

where type state = Model.state * Model.event list

sharing type Model.state = Storage.item

): SWEEP_LINE_EXPLORATION = struct



Sweep=line Exploration

FUunctor We require:
a boolean
a storage

a model
* default sweep line exploration
9 a progress measure

functor SweeplineExploration(

val markInitStatesAsPersistent : bool

structure Storage s REMOVE_STORAGE

structure Model + MODEL

structure Measure : PROGRESS_MEASURE
where type state = Model.state * Model.event list

sharing type Model.state = Storage.item

): SWEEP_LINE_EXPLORATION We provide:

a sweep-line
exploration




Sweep-line Exploration
Interfaces

— The "PROGRESS_MEASSURE"™ signature IS
defined by the sweep-line plug-in (and only
applicable for the sweep-line method)

— The "SWEEP_LINE EXPLORATION™

signature is defined by the sweep-line plug-

In, but extends the “"TRACE_EXPLORATION”
provided by ASAP
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Sweep-line Exploration
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= The "PROGRESS_MEASSURE"™ signature is
nd only




signature

eqtype state
eqtype event

exception EventNotEnabled

(* --- get the initial states and enabled events in each state --- *)
val getInitialStates : unit -> (state * event list) list

(* --- get the successor states and enabled events 1n each successor state --- *)
val nextStates : state * event -> (state * event list) list

(* --- execute an event sequence and return the list of resulting states and enabled events --- *)
val executeSequence : state * event list -> (state * event list) list

_ (* --- string representation of states and events --- *)
Wl stateToString : state -> string
WpiloString : event -> string

—

A Couple Interfaces:
MODEL




2 AT ]

signature M

Abstraction of states and events

| eqtype state
eqtype event

exception EventNotEnabled

(* --- get the initial states and enabled events in each state --- *)
val getInitialStates : unit -> (state * event list) list

(* --- get the successor states and enabled events 1n each successor state --- *)
val nextStates : state * event -> (state * event list) list

(* --- execute an event sequence and return the list of resulting states and enabled events --- *)
val executeSequence : state * event list -> (state * event list) list

S

> (* --- string representation of states and events --- *)
Wl stateToString : state -> string
~WpiloString : event -> string

M\-“
’“\_‘_

A Couple Interfaces:
MODEL




signature MODEL =

Abstraction of states and events
' e The the initial state(s) of the model

nabled

exception EventNg

o/1nitial states and enabled events in each state --- *)
val getInitialStates : unit -> (state * event list) list

(* --- get the successor states and enabled events in each successor state --- *)
val nextStates : state * event -> (state * event list) list

(* --- execute an event sequence and return the list of resulting states and enabled events --- *)
val executeSequence : state * event list -> (state * event list) list

S (* --- string representation of states and events --- *¥)

Wl stateToString : state -> string

W loString : event -> string
“\___ .
. -
B

A Couple Interfaces:
MODEL




signature MODEL =
S1Q

Abstraction of states and events

e The the initial state(s) of the model
nabled ...and enabled events in each state

(* --- get the/initial states and enabled events in each state --- *)
val getInitialStates : unit -> (state * event list) list

exception EventNg

(* --- get the successor states and enabled events in each successor state --- *)
val nextStates : state * event -> (state * event list) list

(* --- execute an event sequence and return the list of resulting states and enabled events --- *)
val executeSequence : state * event list -> (state * event list) list

S (* --- string representation of states and events --- *)
1

Wl stateToString : state -> string

~ WpiloString : event -> string
. -

A Couple Interfaces:
MODEL




signature MODEL =
S1Q

Abstraction of states and events

R The the initial state(s) of the model
exception Eventiy ...and enabled events in each state
saaie  Successors from executing an event in a state

(* --- get Pe successor states and enabled events 1n each successor state ---
val nextStates : state * event -> (state * event list) list

(* e

val executeSequence :

*)

execute an event sequence and return the list of resulting states and enabled events ---
state * event list -> (state * event list) list

=

S, (* --- string representation of states and events --- *)
Wl _stateToString : state -> string

~ WpiToString : event -> string
a0 .y

‘

A Couple Interfaces:
MODEL




signature MODEL =
S1Q

Abstraction of states and events

R The the initial state(s) of the model
exception Eventiy ...and enabled events in each state
saaie  Successors from executing an event in a state

(* --- get Pe successor states and enabled events 1n each successor state ---
val nextStates : state * event -> (state * event list) list

*)

(* --- execute an event sequence and return the list of resulting states and enabled events ---
val executeSequence : state * event list -> (state * event list) list

S (* --- string repr
"l stateToString

st ...0r a sequence of events

-, - . —
‘{)Str"lng .

‘

A Couple Interfaces:
MODEL




signature

eqtype state
eqtype event
type 'a storage

val explore :
{a_initial: 'a,
arc_hook: ((state * event list) * event * (state * event list)) * 'a -> 'a,
s_initial: 'b,

state_hook: (state * event list) * 'b -> 'b

}

->

'c storage

->

(state * event list) list

-> 'c storage * 'b * 'a

A Couple Interfaces:
EXPLORATION



signature SIMPLE_EXPLORATION =

catype state Functions that allow us to gather
eqtype eve = .
type 'a storage information about states and

val explore : events (like fold for lists in SML)

{a_initial: 'a,
arc_hook: ate * event list) * event * (state * event list)) * 'a -> 'a,
s_initial: 'b,

state_hook: (state * event list) * 'b -> 'b

}

=>

'c storage

>

(state * event list) list

kx | : 'c Stor'age * /

A Couple Interfaces:
EXPLORATION




signature SIMPLE_EXPLORATION =

catype stat Functions Fhat allow us to gather
A information about states and
val eglore : events (hke fold for lists in SML)
arc_hook: ate * - -
L . A (empty or non-empty) storage for

' “permanent” storage of states (V)

'c storage
->
(state * event list) list

— -> 'c storage * 'b * 'a

A Couple Interfaces:
EXPLORATION




. STMDI E EXYDI ORATTON
signature SIMPLE_EXPLORATION =

* eatype state Functions that allow us to gather

eqtype event

type 'a storage information about states and

val explore : events (Ilke fold for lists in SML)

{a_initial: 'a,
arc_hook: ate * * v

i (emptv or non-empty) storage for

. “permanent” storage of states (V)

'c storage

> . A (list of) state(s) from

(state * event list) list

S oot bt e which to start exploration

A Couple Interfaces:
EXPLORATION




signature SIMPLE_EXPLORATION =

S Functions that allow us to gather

eqtype event

type 'a storage information about states and
val explore : events (I|ke fold for lists in SML)

{a_initial: 'a,
arc_hook: ate *

e Y (empty or non-empty) storage for

. “permanent” storage of states (V)

S A (list of) state(s) from
> 'c storage * 'b * 'a which to start exploration

* *

(state * event list) list

—-—.i.\ _ (\nd
“‘.\~

The storage
after exploration

A Couple Interfaces:
EXPLORATION



signature SIMPLE_EXPLORATION =
S19

{a_initial: 'a,
arc_hook: ate *
s_initial: 'b

* * *

}

'c storage
-
(state * event list) list

eqtype state Functions that allow us to gather

e information about states and
val explore : events (Ilke fold for lists in SML)

A P A (empty or non—empty) storage for
s “permanent” storage of states (V)

A (list of) state(s) from

S R G NG which to start exploration -

- e

The storage values computed by
after exploration B state hook and arc_hook

A Couple Interfaces:
EXPLORATION




signature

eqtype state
eqtype event
type 'a storage

val explore :
{a_initial: 'a,
arc_hook: ((state * event list) * event * (state * event list)) * 'a -> 'a,
s_initial: 'b,

state_hook: (state * event list) * 'b -> 'b

}

->

'c storage

->

(state * event list) list

-> 'c storage * 'b * 'a

A Couple Interfaces:
EXPLORATION



signature

eqtype state
eqtype event
type 'a storage

val explore :
{a_initial: 'a,
arc_hook: ((state * event list) * event * (state * event list)) * 'a -> 'a,
s_initial: 'b,

state_hook: (state * event list) * 'b -> 'b

}

"

'c storage

-

(state * event list) list

-> 'c storage * 'b * 'a

fun state_hook property ((state, events), errors) =
if property (state, events) ‘
then errors

else state::errors




signature

eqtype state
eqtype event
type 'a storage

val explore :
{a_initial: 'a,
arc_hook: ((state * event list) * event * (state * event list)) * 'a -> 'a,
s_initial: 'b,

state_hook: (state * event list) * 'b -> 'b

}

"

'c storage

-

(state * event list) list

—_— /

_—.—-—-—".__\T--_ \\.

—--"!''""'—5====-T-=i.iIllL\‘!Illllllllll"’-‘\""'------b

fun state_hook property ((state, events), errors) =
if property (state, events) ‘
then errors
else state::errors




signature SIMPLE_EXPLORATION =
S1Q

eqtype state

eqtype event

type 'a storage

val explore :
{a_initial: 'a,
arc_hook: ((state * event list) * event * (state * event list)) * 'a -> 'a,
s_initial: 'b,

state_hook: (state * event list) * 'b -> 'b

}

=>

'c storage

-

(state * event list) list

-> 'c storage * 'b * 'a

\ N N
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fun state_hook property ((state, events), errors) =
1f property (state, events)
then errors
else state::errors

Build a list of states violating “property”



Extending JOSEL

When we have developed a hew. method,
we wish to integrate it into the GUI of ASAP

JOSEL can be extended by adding nhew
tasks (ASAP defines an extension point for
this)

We basically need to create a task for each
functor we create

EMF makes all the boiler-plate code for us,
and ASAP contains abstract classes that do
most of the work



Sweep Line Exploration

Exploration T2

> Progress Measure

> Persistent initial states

Example:
Sweep-line Exploration

(*
* default sweep line exploration
*)

functor ¢

val markInitStatesAsPersistent :

structure :
structure

structure

where type state =
sharing type .State =

): SWEEP_LINE_EXPLORATION =

bool

.State * .event l1sf

.1tem




(*

* default sweep line exploration

.
Sweep Line Exploration T (

> Model @ SCMENION DI Va1l markInitStatesAsPersistent : bool

. R I =8 ot rlcture
Storage @
0 A | Pl structure
> Progress Measure  Smmmmaeg- e ey Structure -
. L y where type state = .state * .event lis
> Persistent initial states®~ : :
sharing type .State = .1tem

): SWEEP_LINE_EXPLORATION =

Example:
Sweep-line Exploration




(*

* default sweep line exploration

.
Sweep Line Exploration T (

> Model o Exploration > y - val markInitStatesAsPersistent : bool

. e N B ot ructure
Storage e
0 A | PNl structure
> Progress Measure  Summaaeg- e iy  Structure -
. L y where type state = .state * .event lis
> Persistent initial states®~ : :
sharing type .State = .1tem

31 SWEEP_LINE_EXPLORATION =

Example:
Sweep-line Exploration




Sweep-=line Task

= Extensions OB L

i

All Extensions laz Extension Element Details
Define extensions for this plug-in in the following section. Set the properties of "taskDescription”. Required fields are denoted by "*".
( type filter text \ class*: SweeplLineExploration
b =org.eclipse.emf.ecore.generated_package Add... id*: dk.au.daimi.ascoveco.platform.statespace.sweeplineexploration
¥ ¢=dk.au.daimi.ascoveco.platform.execution.taskDescription ) -
. name: Sweep Line
X] Sweep Line Method (category) Remove
X] Load Progress Measure (taskDescription) generatorClass: dk.au.daimi.ascoveco.platform.statespace.sweepline.SweeplinePackage | Browse...
[ Sweep an- (taskDescription) category: explorations
@ Sweep Line Deadlock Checker (template) Up
\X] Sweep Line Safety Checker (template) description:
» o= dk.au.daimi.ascoveco.reporting.parameter Down toolTip:
b =dk.au.daimi.ascoveco.reporting.fragment
development: [ “

b = org.eclipse.ui.newWizards
b = org.eclipse.ui.navigator.navigatorContent




Sweep Line Exploration

Exploration T 2

> Progress Measure

> Persistent initial states

public ValueDescription[] getParameters() {
return new ValueDescription[] { ExecutionFactory.eINSTANCE.createValueDescription(“Model”, MLModel.class),
ExecutionFactory.eINSTANCE. createValueDescription("Storage”, MLRemoveStorage.class),

ExecutionFactory.eINSTANCE.createValueDescription("Progress Measure"”, MLProgressMeasure.class),
ExecutionFactory.eINSTANCE. createValueDescription("Persistent initial states”, Boolean.class) };




Sweep Line Exploration

Exploration T 2

Tasks

public ValueDescription[] getParameters() { |
return new ValueDescription[] { ExecutionFactory.eINSTANCE.creat ueDes r'lptlon("Model" MLModel.class),
ExecutionFactory. eINSTANCE. createValueDescr'tptlon("Sto , MLRe veStor'age class),

ExecutionFactory.eINSTANCE. cr'eateValueDescr'tptmn("Pr'ogress Measur' { MLProgressMeasure.class),
ExecutionFactory. eINSTANCE.createValueDescription("Persistent 1n1t1a states"”, Boolean.class) };




Sweep Line Exploration

Exploration }

public ValueDescription[] getParameters() {
return new ValueDescription[] { ExecutionFg&t

public String getName() { 4~

return "Sweep Line Exploration";

}



Sweep Line Exploration

Exploration T 2

> Progress Measure

> Persistent initial states

public ValueDescription[] getParameters() {
return new ValueDescription[] { ExecutionFactory.eINSTANCE.createValueDescription(“Model”, MLModel.class),
ExecutionFactory.eINSTANCE.createValueDescription("Storage"”, MLRemoveStorage.class),
ExecutionFactory.eINSTANCE.createValueDescription("Progress Measure"”, MLProgressMeasure.class),
ExecutionFactory.eINSTANCE. createValueDescription("Persistent initial states”, Boolean.class) };

public String getName() { public String getFunctorName() {
return "Sweep Line Exploration”; return "SweeplLineExploration”;

} }




Sweep Line Exploration

Exploration T 2

> Progress Measure

> Persistent initial states /

public ValueDescription[] getParameters() {
return new ValueDescription[] { ExecutionFactory.eINSTANCE. cr'eateValueDescr'tptl,("Model" MLModel.class),

V4

ExecutionFactory.eINSTANCE. createValueDescription(“Storage”, MLRemoveSforage.class),
ExecutionFactory. eINSTANCE.createValueDescription("Progress Measure" MLPr'ogr'essMeasur'e class),
ExecutionFactory. eINSTANCE.createValueDescription("Persistent initigll states”, Boolean.class) };

public String getName() { public String getFunctorName() {

return "Sweep Line Exploration”; return "SweepLineExplor-at
¥

public ValueDescription getReturnType() {
return ExecutionFactory.eINSTANCE. createVaIueDescrlptlon("Explor'atwn T", MLTraceExploration.class);
}




Sweep Line Exploration

Exploration T 2

> Progress Measure

> Persistent initial states

public ValueDescription[] getParameters() {

return new ValueDescription[] { ExecutionFactory.eINSTANCE.createValueDescription(“Model"”,
ExecutionFactory. eINSTANCE. createValueDescription("Storage"”,
ExecutionFactory. eINSTANCE. createValueDescription("Progress Measure"

MLModel.class),
MLRemoveStorage.class),
, MLProgressMeasure.class),

ExecutionFactory.eINSTANCE. createValueDescription("Persistent initial states”, Boolean.class) };

public String getName() {
}

return "Sweep Line Exploration”;

public String getFunctorName() {
return "SweeplLineExploration”;
}

public ValueDescription getReturnType() {

return ExecutionFactory.eINSTANCE.createValueDescription("Exploration T",

MLTraceExploration.class);

publlc <V E> MLTraceEproratlon executeTask(flnal MLMode1<V E> model flnal MLRemoveStorage storage

flnal MLProgressMeasure<V E>

e N - s ———— - —

1nc iL | rdcecxpLoracio "esSuULtT =
model.getSimulator().evaluate(
result.getDeclaration() +
"(structure JavaExecute
" structure Exploration
"(structure JavaExecute
" structure Exploration
"(structure Model =
" structure Storage =
structure Measure =

+ + + 4+ 4+ + + +

mMULATO "MULL. T
) )

——g—— e —— R —

progressMeasure flnal Boolean setInltAsPerSIStent) throws Exceptlon |

foae L. ae
-

" = IntermediateStatsExploration”
= JavaExecute"

= StoppableExploration”

= JavaExecute"

= " 4+ getFunctorName()

+ model.getStructureName()

+ storage.getStructureName()
+ progressMeasure.getStructureName()

" val markInitStatesAsPersistent = " + setInitAsPersistent + ")))");




Sweep Line Exploration

Exploration T 2

> Progress Measure

> Persistent initial states

public ValueDescription[] getParameters() {
return new ValueDescription[] { ExecutionFactory.eINSTANCE.createValueDescription(“Model"”, MLModel.class),
ExecutionFactory. eINSTANCE. createValueDescription("Storage”, MLRemoveStorage.class),
ExecutionFactory. eINSTANCE.createValueDescription("Progress Measure"”, MLProgressMeasure.class),
ExecutionFactory.eINSTANCE. createValueDescription("Persistent initial states”, Boolean.class) };

public String getName() { public String getFunctorName() {
return "Sweep Line Exploration”; return "SweeplLineExploration”;

} }

public <V, E> MLTraceExploration executeTask(final MLModel<V, E> model, final MLRemoveStorage storage,
final MLProgressMeasure<V, E> progressMeasure, final Boolean setInitAsPersistent) throws Exception {
final MLTraceExploration result = new MLTraceExploration(model.getSimulator(), null);
model .getSimulator().evaluate(
result.getDeclaration() + " = IntermediateStatsExploration”
"(structure JavaExecute = JavaExecute"
" structure Exploration = StoppableExploration”
"(structure JavaExecute = JavaExecute"
" structure Exploration = " + getFunctorName()
"(structure Model = " + model.getStructureName()

structure Storage = " + storage.getStructureName()
structure Measure = " + progressMeasure.getStructureName()

+ " val markInitStatesAsPersistent = " + setInitAsPersistent + ")))");
result.addChild(model, storage, progressMeasure);

return result;




New: Ilemplate

- Extensions OHL®

All Extensions laz Extension Element Details
Define extensions for this plug-in in the following section. Set the properties of "template”. Required fields are denoted by "*".
_f type filter text \ id*: dk.au.daimi.ascoveco.platform.statespace.sweepline.sweeplinesafetychecker
» <=org.eclipse.emf.ecore.generated_package Add... factory*: dk.au.daimi.ascoveco.platform.statespace.sweepline.macros.SweepLineSaf | Browse...
¥ =dk.au.daimi.ascoveco.platform.execution.taskDescription _ .
@ Sweep Line Method {category) R name: Sweep Line Safety Checker
@ Load Progress Measure (taskDescription) category: sweep_line
[2] Sweep Line (taskDescription)
howin: NEW_WIZARD
@ Sweep Line Deadlock Checker (template) Up : : [ - “

[1 Sweep Line Safety Checker (template) e — description: Verify a safety property using the sweep line method.

» = dk.au.daimi.ascoveco.reporting.parameter Down .
o . toolTip:

b =dk.au.daimi.ascoveco.reporting.fragment
b = org.eclipse.ui.newWizards development: [ H
b = org.eclipse.ui.navigator.navigatorContent




New: Category (Palette)

% Extensions

All Extensions Extension Element Details

Define extensions for this plug-in in the following section. Set the properties of "category”. Required fields are denoted by "*".

[ type filter text id*: ‘sweep_line

b =org.eclipse.emf.ecore.generated_package name*: Sweep Line Method

¥ «=dk.au.daimi.ascoveco.platform.execution.taskDescription e
: description:

[ Sweep Line Method (category) ~
X] Load Progress Measure (taskDescription) toolTip:
IT_?, Sweep Line (taskDescription)
IX] Sweep Line Deadlock Checker (template)
\X] Sweep Line Safety Checker (template)

b £=dk.au.daimi.ascoveco.reporting.parameter

b =dk.au.daimi.ascoveco.reporting.fragment

b = org.eclipse.ui.newWizards

b = org.eclipse.ui.navigator.navigatorContent

Remove




Reporting in ASAP

— ASAP automatically gathers information
about every execution in a database (either
dan In-memory database or MySQL)

— The standard report Is created using a
standard report generating tool (BIRT)

— ASAP is able to automatically assemble a
report based on report fragments



_4 e ———————— ——

-} Make sure the value is gathered during
execution

= (Make a new report item model and report
item presentation)

& Make a fragment showing your value



ASAP

 Edit
- % ¥ T O [ checker [+ mutex.sml [ sweepline [ eating.sml & Configuration 23
Time Thu Jan 01 13:24:32 CET 1970
Model deadlocking philosophers
ﬁtion.rptdocumen Storage Hash Table
ptdocument Progress measure Eating philosophers
rptdocument .
» | Hash function CPNTools HashFFunction 1
|
|
\an.rptdocumet :
|

Example:

Adding PM to the Report




<}=‘ - = . '
EHE| e Z= Extensions QO F L@
n.statespace.primitives.t .

n.statespace.sweepline .

All Extensions laz Extension Element Details
138 Define extensions for this plug-in in the following section. Set the properties of "enum”. Required fields
B . are denoted by "*".
2410 (sami) type filter text name*: ProgressMeasure
lorationimpl.java 2438 ( » = org.eclipse.emf.ecore.generated_package Add...
nimpl.java 2438 (mw) » =dk.au.daimi.ascoveco.platform.execution.taskDescription extensible: [ true "ﬂ
l.java 1422 (mw) ¥ =dk.au.daimi.ascoveco.reporting.parameter Remove
pljava 2438 (mw)
60 'X] PeakNodes (integer)
326 b =dk.au.daimi.ascoveco.reporting.fragment Up
1457 b == org.eclipse.ui.newWizards
» == org.eclipse.ui.navigator.navigatorContent Down
30
2Wizard.java 1430 (mw)
5]

Step 1:

Add Value to Database




f SML Progress Measure

Model Progress measur

SML file

Name

public <V, E> MLProgressMeasure<V, E> executeTask(final MLModel<V, E> model,
final IFile pmFile, final String name) throws Exception {
MLProgressMeasure<V, E> result = new MLProgressMeasure<V, E>(model.getSimulator(), model, name);

public MLProgressMeasure(final HighlLevelSimulator simulator, final MLModel<V, E> model, final String name) {

super(simulator);
values.put("ProgressMeasure”, name); N —— -
addChild(model);

extensible: | true o4

——l

Step 2:

Make Sure Value is Gathered




} .

‘Start reporting plugin —————————
Set up reporting library

am
A
A
—
A
-

Create reporting fragment



O %

= Extensions

All Extensions la Extension Element Details

Define extensions for this plug-in in the following section. Set the properties of "fragment”. Required fields are denoted by "*

- . name*: PrograssMeasure

type filter text
» {=org.eclipse.emf.ecore.generated_package Add... resource*: |:portfragments/progressMeasureFrag.rptlibrary| Bro

» {=dk.au.daimi.ascoveco.platform.execution.taskDescriptiol

e ¥ configuration

» =dk.au.daimi.ascoveco.reporting.parameter Remove —
¥ =dk.au.daimi.ascoveco.reporting.fragment priority: ;t:‘::t'cs
X| PrograssMeasure (fragment)
'X] PeakNodes (fragment) Up

» {=org.eclipse.ui.newWizards
» = org.eclipse.ui.navigator.navigatorContent

Down

Registering the Fragment




: ?ﬂp 3:
— Disp ay. ﬁ'g‘_ma lues

- O BIRT allows us to extend it to display new.
—V“I‘Ere's—' ———————

= Simple values can automatically be
displayed

= This includes charts for series or
aggregated data

= We can freely describe how to display
custom values



Interesting Uses of
Custom Values

— We can add the model file to the report

— Display the model as part of the report
Instead of just the name

— We can (and do) add error traces or even entire
state space graphs to reports

— Currently we display dead states and error
traces textually

— It is fairly easy to display states as actual
markings

— We can show graph fragments graphically



- %2 ¥ = 0| I checker & Configuration © Statistics W

No Dead States false
 Checker Error trace New_Page.Has_One: 1'00)++ 1'(1,1)++ 1" 22)++ 1 (3,3)++ 1' (4 4)
e Report New_Page.Philosophers: 1°5
ilosophers.mod = Error trace New_Page.Has One: 1'(0,1)++ 1'(1,2)++ 1 23)++ 1 (34) ++ 1 (4,0)
New_Page.Philosophers: 1°5
R
n.rptdocument
cument
document
— 4 >

.

Example:

Error Iraces




All Extensions

Define extensions for this plug-in in the following section.

 type filter text

» {=org.eclipse.emf.ecore.generated_package
» {=dk.au.daimi.ascoveco.platform.execution.taskDescription

¥ =dk.au.daimi.ascoveco.reporting.parameter
¥ =dk.au.daimi.ascoveco.reporting.fragment
X] ErrorTrace (fragment)
¥ =org.eclipse.birt.report.model.reportitemModel
» [X] (reportitem)
¥ =org.eclipse.birt.report.engine.reportitemPresentation

'X] CPNState (reportitem)

Extension Element Details

.
Set the properties of "xml". Required fields are denoted by "*".
name*:  ErrorTrace
Add... factory*: dk.au.daimi.ascoveco.statespace.graph.GraphXMLTranslator
Remove schema:
Up
Down

public interftace XMLIypelranslator<l> 1 )

| * @param value
Document pack(Object value) throws Exception;

¥ @param document
T unpack(Document document) throws Exception;

Registering the Type




All Extensions

Define extensions for this plug-in in the following section.

type filter text

» =org.eclipse.emf.ecore.generated_package
» {=dk.au.daimi.ascoveco.platform.execution.taskDescription
¥ =dk.au.daimi.ascoveco.reporting.parameter
X] ErrorTrace (xml)
V¥ =dk.au.daimi.ascoveco.reporting.fragment
X] ErrorTrace (fragment)
¥ =org.eclipse.birt.report.model.reportitemModel
X] justShowTerminalState (property)
X] showUnmarkedPlaces (property)
'X] showBindings (property)
X] resultSetColumn (property)
¥ =org.eclipse.birt.report.engine.reportitemPresentation
X] CPNState (reportitem)

az El

Add...

Remove

Down

Extension Element Details

n*n

Set the properties of "reportitem". Required fields are denoted by

extensionName*: CPNState

class*: dk.au.daimi.ascoveco.statespace.graph.reporting.CPNStateltemFactory

defaultStyle:

isNameRequired: (

L.

displayNamelD:

extendsFrom:

R —

hasStyle:

We basically need to

implement code that can store

and retrieve properties

Creating a

Report Item Model




All Extensions az = Extension Element Details

gt

Define extensions for this plug-in in the following section. Set the properties of "reportitem". Required fields are denoted by "*".

 type filter text name®: CPNState
» <=org.eclipse.emf.ecore.generated_package Add class*: dk.au.daimi.ascoveco.statespace.graph.reporting.CPNStatePresentation
b £=dk.au.daimi.ascoveco.platform.execution.taskDescription ,
o ) supportedFormats:
¥ «=dk.au.daimi.ascoveco.reporting.parameter Remove

X] ErrorTrace (xml)
¥ {=dk.au.daimi.ascoveco.reporting.fragment
X] ErrorTrace (fragment) Up
V =org.eclipse.birt.report.model.reportitemModel
v [X] (reportitem)
X] justShowTerminalState (property)

Down

X] showUnmarkedPlaces (property) The dass r eg- l ed

X] showBindings (property)

X] resultSetColumn (property)
V =org.eclipse.birt.report.engine.reportitemPresentation here mua m ab‘e to
[{ CPNState (reportitem) |

display the
report item model

Creating a

Report Item Presentation



public int getOutputType() {F
return OUTPUT_AS_TEXT,;

¥

Other possibilities:
OUTPUT_AS_IMAGE
OUTPUT_AS_HTML_TEXT




A Report Item Presentation

public int getOutputType() {| | public Object onRowSets(final IBaseResultSet[] res
return OUTPUT_AS_TEXT; if (cpnState == null) { return null; }
} for (final IBaseResultSet resultSet : resultSe
try {
final SingleQueryResultSet singleQue
final String resultSetColumn = cpnStat
final String xml = singleQueryResultSe
final DirectedMultigraph<SSNode<EObjec
new GraphXMLTranslator<EObject, EC
final BreadthFirstIterator<SSNode<EOb
new BreadthFirstIterator<SSNode<E(

SSNode<EObject> node = null;
while (iterator.hasNext()) {
node = iterator.next();

}
i1f (node != null) { return node.getStc

} catch (final Exception e) {
e.printStackTrace();
return e.toString();

}
}
return "Hello world 2";




final SingleQueryResultSet singleQueryResultSet = (Sin
final String resultSetColumn = cpnState.getResultSetCo
final String xml = singleQueryResultSet.getString(resu
final DirectedMultigraph<SSNode<EObject>, SSEdge<EObje
new GraphXMLTranslator<EObject, EObject>().unpack(
final BreadthFirstIterator<SSNode<EObject>, SSEdge<EOb
new BreadthFirstIterator<SSNode<EObject>, SSEdge<El
SSNode<EObject> node = null;
while (1terator.hasNext()) {
node = 1terator.next();

e ———— I _ — S — e —

1 (node '— null) { return node getState() toStrlng(),
;mff-ﬁwr—-“ﬁ"ﬁ*ﬁ“*“w —
e.printStackTrace();

return e.toString();

"Hello world 27;



A Report Item Presentation

public int getOutputType() {| | public Object onRowSets(final IBaseResultSet[] res
return OUTPUT_AS_TEXT; if (cpnState == null) { return null; }
} for (final IBaseResultSet resultSet : resultSe
try {
final SingleQueryResultSet singleQue
final String resultSetColumn = cpnStat
final String xml = singleQueryResultSe
final DirectedMultigraph<SSNode<EObjec
new GraphXMLTranslator<EObject, EC
final BreadthFirstIterator<SSNode<EOb
new BreadthFirstIterator<SSNode<E(

SSNode<EObject> node = null;
while (iterator.hasNext()) {
node = iterator.next();

}
i1f (node != null) { return node.getStc

} catch (final Exception e) {
e.printStackTrace();
return e.toString();

}
}
return "Hello world 2";




: ‘ to Ioad CPNmodeIs as weII as the mterface
used by the state space engine

= These two parts together are distributed
under the name Access/CPN



“ACCESS/CPN

CPN=specific-properties

Checkers
QLUM@C:SL, 1'-]_ U@LT@%U UUU)/) N\

CPN implementation of

Explorations
QTQLCJ M&W@C@ 1/ C S

Query
languages




- ACCESS; /CPN

CPN implementation: of
ell

model INterrace







‘Simulate models programmatically (both
automatic and “manual”)

(.

Inspect and change state
Evaluate SML code

0 00

~ Build a state space tool :-)



{|

‘Cosimulation of SystemC and CP-nets

Code-generation from CPN models

—
—
—
—
—
-

Integration into ProM (R. Mans & M. Netjes)

(L



