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Overview
nDemos, the article

= Context
= Structure
Modeling the syntax: The Meta-Model
= Modified structure
= Time
Modeling the semantics: Graph Grammars
= Rules

Words in action...
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What is mtDemos?

is a small process-oriented discrete event
simulation language. It is a TEXTUAL language

operational semantics enables a complete
control on

= Synchronization
= Event-list scheduling

= Inter-process communication



nDemos’ structure

Process vs Resource



nDemos’ structure

® Process vs Resource

getRoa hold
get-Rl l
-
BLOCKED ACTIVE pe=—— newP
> — []| (deleted)
putR

Figure 1: The ways processes change state
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That’s all nice, but...

EL = [ (MAIN, PD([hold(6),hold(0),close]l, []1,0)),
(vi, PD( [getR(W) ,hold(3) ,PutR(w)] ; 0,0)),
(v2,  PD([getR(W),hold(3),putR(W)],[1,2))
]
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Now let's use 2006
technology

We want to mDemos



First, a Meta-Model

“Everything is a model”

Rules / Actions are Blocks = UML class diagram

e Block ’

¢ Generator ce‘mm -

o (Get . TimeDependent ResourceDependent
= #leventTime: int firesourcelD: string
s 1l []
Generator
e Put Pui

* End




First, a Meta-Model

III

“Everything is a mode

Resource and transaction = UML class diagram

e Resource

Eezource

e Transaction ngcﬁm

15 Use .
Transaction Resource
e Engqueue 1
-processiD: int >.id: int
-processingR: bool it ResrGEGuSaa 1 |-name: string
-isMoving: bool = False -description: string
-available: bool




~ First, a Meta-Model %

“Everything is a model”

Time UML class diagram
o Time % {1 PointToCur 1
A
* Head ‘
- .
e Tail
e State

¢ (Current



The Meta-Model

RefersTo

TimeDependent

ResourceDependent

#eveniTime: int firesourcelD: string
Contains
Generator Put
PointsTo
3 4 1 Use 1 \/1
Transaction Resource

w s Encqueue 1

1: -processiD: int 3 >1-id: int
-processingR: bool | RearOfOucue 1 |-name: string
-isMoving: bool = False [*<< -description: string

-available: bool
| PR PointToCur 1
~
Contains 4X

Time

-time: int




74 AToM3 v0.3 using: CD_ClassDiagramsV3
( CD_ClassDiagramsV3
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A Block
Muttiplicities: 'péf' —0 R Hold
-To Follow: 0to 1 - 1o Block: U 1o i
- From Block: 0to N Attlr(ljbmse;mg

- From Follow: 0to N
-To Contains: 0to N

- To ResourceDependent: 0 to N
- To TimeDependent: 0 to N

End ResourceDepentis
IAttributes: |Attributes:
Generator
Attributes:
-id == String

- From Follow: 0 to N
-To Contains: 0to N

[
3 -id = String - resourcelD :: String
Multiplicities:

- From Follow: 0 to N

-To Contains: 0to N Y A
ributes: N

A - eventTime *: Integer
Multiplicities:

[he big picture e = o
ributes: cfions: ,
-id :: String > SetResource AFSE?;:& - Boolean
Multiplicities: —Multiplicities: _id - Striﬁg
-ToAssign: 0to 1 -To Resource: 0to N Multiphcities: L Multiplicities:
-FromPut:OtoN - From RefersTo: 0 to 1 -ToGet OtoN
-FromGet: 0to N -~ToAssign: 0to 1 - From Transaction: 0 to N
Contains

Murtiphicities:
- To Transaction: 0to N
- From Block: 0to N

Resource 3
Multiplicities UEEEE L - From TimeDependent: 0 to M
|Attributes -ToResource: 0to N - - From ResourceDependent: (
- available :: Boolean - From Transaction: 0 to N Anlrslkh)/l‘gilsng o an
- description :: Text E 5
_id = St‘r)ing - processingR :: Boolean
_name - St - timedBlockiD :: String
il L Enqueve Muttiplicities:
Mu‘l:npllatljes_ _ le——_____|Mutiplicities “ToUse 0to 1
: me Ese, o Wi -To Resource: 0to N ~To Enqueue: 0to 1
5 me A““.“ﬂ%‘ tﬁ - From Transaction: 0 to N - From Enqueue: 0to 1
st OBL eSO U0 -To Transaction: 0 to N . From Confaine 0101
- To RearOfQueue: 0 to 1 To RefersTo 0o 1
Time - From ContainsOffset: 0 to 1
IAfribites: it ™ - From RearOfQueue: 0 to 1
_time - Integer Multiplicities: i
-To Transaction: 0 to N Multiplicities:
- From Resource: 0 to N - To Transaction: 0 to N
- From TimeLineState: 0 to N
TimeLineElemenfbstract->
PointToCur
TimeLineCurrent Muttiplicities:
Multiplicities: - From TimeLineCurrent: 0 to N
- To PointToCur: 1 to 1 -To Pointer: 0to N
-To Pointee: 0 to N
Pointee =<=Abstract>>
B - O 7S C— D Betio: 0161
Multiplicities: [ - i
_To PointTo: 0to 1 Mutiplicities: - From PointToCur: 0 to 1
- From PointToCur: 0 to 1 -To Pointee: 0to N >
- From Pointer: 0 to N
LL TimeLineTail
TimeLineHead TimeLine State
(Attributes:
-time - Integer
Multiplicities:
- To ContainsOffset: 0 to 1
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Using AToM?

76" AToM3 V0.3 using: CD_ClassDingramsV3
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Follow

[Mulipicities: 2 Hold

-To Follow: 0t 1 -ToBlock OtoN IAtiibutes:

- From Follow: 0to N - From Block: 0to N SidShing
~To Contains: 0to N -To ResourceDependent: 0to N

[ - To TimeDependent. 0to N

. o
[Afroutes: butes: " A l d
T — i When QOCA is involve
lutiplicities: Attributes:
- From Follow: 0to N [Tih p -id : String
-To Contains: 0to N pltributes:
A - eventTime - Integer
Multiplicities:
L\ - From Follow: 0to N
-To Contains: 0to N
Put Assign Get.
Attributes: 0nS. il
~id - String > SefResource i : ’ : v
“To Assign 0to 1 “ToResouce: DN e [V— from Qoca.atom3constraints.OffsetConstraints import OffsetConstraints
- From to 5 ) -ToGet OtoN = i
il A%",ngf,':’ﬁ{o“‘m‘” " e O i oc OffsetConstraints (self.parent.gocaSolver)
Contains
l ) Sl P— # Constraint only makes sense if there exists 2 cbjects connected to this link
Besenres : Transaction g il i if (not (self.in connections_and self.out connections )): return
|Attributes: -ToResource: 0to N - From ResourceDependent: ( v v v =
-available - Boolean  €~——"""""|  From Transaction: 0 to N Attibutes:
- description - Text -isMoving : Boolean % % s 3 % 1 e itv/GraphLi
-id - Stiing SE R, Es(:;:»?" # Get the graphical objects (subclass of graphEntity/graphLink)
i J IMutiplicities raphicalObjectLink = self.graphCObject
i fe—____[Mutiplcities: - “ToUse:0to 1 grap! : 3 @ _p 3 i )
- From Enguete 010 1 o Ll e sloEaRe ] graphicalObjectSource = self.in connections_[0].graphObject
- From Assign: 0 to N 7 e = & Ty < =) 3 b
e ~To Transaction: 0to N - From Contains: 0to 1 graphicalObjectTarget = self.out connections [0].graphObject
-ToRefersTo: 0to 1 B F % = B L == N % 2
T T— - From ContainsOffset 010 1 objTuple = (graphicalObjectSource, graphicalObjectTarget, graphicalObjectLink)
INfiibutes: - From RearOfQueue: Oto 1 ContamsOffser
I [Muttiplicities:
- time  Infeger e ol ppices: i
- From R OtoN - To Transaction: 0 to
rom Resource: 0 to “TolomacdionDel, oc.Center (objTuple) .
R oc.resolve() # Resolve immediately after creating entity & constraint
Timel
Muttiplicities: - From TimeLineCurrent: 0to N
-To PointToCur: 110 1 -To Pointer. 0 to N
-ToPointee: 0to N
<awarac]
z 3 es
.::;.’::T:me — e s C— - From PointTo: 0to 1
“To PointTo: 0to 1 IMutipicities: - From PaintToCur: 0to 1
- From PointToCur: 0 to 1 -To Pointee: 0to N
- From Pointer: 0 to N
LL'HMLIMT:I
| TimeLineHead State
[Attributes:
-time :: Integer
[Muttiplicities:

- To ContainsOffset: 0to 1




Attributes:

bues: |
-id = String. - resourcelD - String
utiplicities:
- From Follow: 0to N f p
~To Contains: 0to N pltibutes:
A - eventTime - Integer
Muttiplicities
- From Follow: 0to N
-To Contains: 0to N
:z:ﬂnm Assign Get
ribites oS i
~id - String > SetResource bt

-ToAssign:Oto 1

- blocked - Boolean

- ToResource: 0to N
-FromPut: 0toN
- From Get 0to N

s <
- From RefersTo: 010 1

o ReaORIE0E 0164 \ -To Transaction: 0to N

-ToAssign:0to 1

re1

Follow

~ToBlock 0to N
~From Block: 0to N

-To TimeDependent. 0to N

Mutipicities:
-ToGet OtoN
- From Transaction: 0to N

|

Resource

- To ResourceDependent. 0 to N

Hold

IAttributes:
-id : String

Generator
Attributes:
-id: String

Contains
Vg

To Transaction:

to
- From Block: 0to N

R - From Transaction 0 to N

; Transaction
[Attibutes: ~To Resource: 0to

-available - Boolean  [€~——"""""| - From Transaction: 0 to N Attributes:
~description - Text - isMoving * Boolean

- Stiing -p Boolean

: - timedBlockiD : String
IMultplicities: Mutipicites:

~From Use: 0to 1 R_"}'}"o"gggzjm. B -ToUse:0to 1

~From Enqueue: 0to 1

-To Enqueue: Oto 1
- From Enqueue: 0o 1
- From Contains: 0to 1

PiDemos_META

.cu | m.u| .pqn |l_“’_‘¥_‘2'l] Rg!m Time | nmemu(«all ‘IimEEe]h\eS‘tml

- From TimeDependent 0 to N
- From ResourceDependent. (

~To RefersTo: Oto 1
- From ContainsOffset: 0to 1
- From RearOfQueue: 0to 1
[Attributes” i
: IMutipicities: — —7
slime Skloger -To Transaction: 0to N [Muiplicities:
- From Resource: 0to N ~To Transaction: 0to N
‘TimeLineElementzsiac:~

Timel
Mulipiiciies: - From TimeLineCurrent 0to N
~To PointToCur: 110 1 -To Pointer 0to N

~ToPointee: 0to N

Pointee ~vsac]
Pointe: <ot [Muipicities:
mmuph:mes— : PoinfTo - From PointTo: 0to 1
~To PointTo: 0to 1 Mulipiicities: - From PointToCur: 0o 1
- From PointToCur: 0o 1 ~To Pointee: 0to N
-From Pointer: 0to N
LL TimeLineTall
TimeLineFead TimeLineState
[Atiributes
- time - Integer
Mutiplicities:
~To ContainsOffset. 0to 1

ConfainsOffset

- From TimeLineState: 0 to N

The Meta Model

. Process0.

A model




- Now, let’s gim

meta-model

Define a Graph Grammar
15 graph transformations are sufficient

AToMs3 is a very nice and easy tool to use for graph
transformations



Example: EXIT

Define the LHS by means of labels on each

74 AToM3 v0.3 using: PiDemos_META + Generichraph
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On the RHS, specify what it should be
item of a subgraph of a model instance. replaced by
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Using AToM?

74 AToM3 v0.3 using: PiDemos_META + TransformationToolbar

PiDemos_META

TransformationToolbar

JJ Generatnr —| Get H“H

Pui

'I!irrl.eImeTail. Timne Line Cuorendt

Lo | He b MuJJJJJJ

:‘m

|WARNING: Mame must use Python variable 5yntax|

le syntax

MHame
Order
TireDelay

LHS
RHS
Condition

Action

ENqUELIE
1
2

Subtypes Matching? [

Edit
Edit
E dit v Enabled?
Edit ¥ Enabled?

0K Cancel |

-‘

[~ Enabled?
[~ Enabled?
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The Graph Grammar
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Words in action!




Further work

Enable loops in processes, with conditions

Non-determinism is possible
> Closer to reality
> Proof of termination is NP-Complete

Let the process really do something, not just halt

> Problem: time is not known in advance



