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Outline

« Material that is important, but not in the paper ...
— Space constraints, or some progress beyond the CR

 Why do we need E2H in Performance Simulation
Initiative”?

« What is the place of E2H ontology in our KR framework?

« What are the (reasons for) our ontological choices?

With examples ...

— Environments; Time; Events versus Actions;
Events Versus Happenings

* Implementation and Use

cadence
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Performance Simulation Initiative

Peter van Staa, Inv. talk at HoloMAS'2007

« RA&D project of Cadence Design Systems
GmbH
— 2005 - ongoing
— Goal: Assess and Manage Performance
in Engineering Design
— Domain: Microelectronics and Integrated
Circuits

— Method: knowledge-intensive, agent-based
simulation of:

* A Design System and

* A Dynamic Engineering Design Process A \0‘6‘ »
« . ” Capability of ARS )~
* A “horizontal” framework: technology ¢
— Plugged-in focused activities
— Cooperation with other projects gatefda\]
« PRODUKTIV+ (BMBF, -
http://www.edacentrum.de/produktivplus/) Design
- ACTIVE IP (EC FP7, P(f;:;'rt‘-;'\:;y
http://active-project.eu/) g >

—

Source: International Technology Roadmap for Semiconductors)
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Performance Assessment and Management
Engineering Design Processes, Microelectronics and IC

| Knowledge

AN

r‘ Assessment Analysis |

Acquisition

Modeling, semantics (ontologies)

I viilviililidiivey vl L.l IHIIIUUIIIIu IJ\J\JIUII 1 IUUV

N

Design System

Action

/

“Design productivity breakthroughs [are] mandatory to win the design race!”
Peter van Staa, Bosch Automotive Electronics
Inv. talk at HoloMAS'2007
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Environments, Events, Happenings
and Observers

« Event: a manifestation of a Phenomenon which can be sensed
(and measured)

— Phenomenon: season change
— Event: Spring
« Happening: an act of Event sensing by a particular Observer

— in different Environments:

* | sensed Spring in Australia (take-off), but Autumn in Europe (landing)
— By different Observers:

» | sensed a flight attendant passing by

« But my buddy - a rabbit crossing the runway

 Environment: a temporal aggregation of Objects which surround
the Object or the Process

— Object: Me or Process: Take-off

— Environment: The aircraft, the crew, the other passengers,
the runways, the control tower, the rabbits and the seagulls around, ...
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Environments, Events, and Happenings in PSI

* Agent-based simulation:
— Nested, dynamic, stochastically influenced Environments
— Collaborative, loosely defined, ramified, “stochastic” Processes
— Actors playing different Roles in different Processes

Performance
- Performance Managément >Management

_________ Goal

'\:\ ,I'_' /" E E S
== % | EDP

=t Design System op Y

¥

external

event

Performance Management Ehvironment

|
Preéent Future

\

Past
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Engineering Design or Another World
of “Death March Projects””

" Coined by Edward Yourdon, Death March, Prentice Hall, 2003

Faster!  Cheaper!
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Environments, Events, and Happenings in PSI

Examples in Microelectronics and IC Design

i E n Vi rO n m e n tS : Design Engineering

 Events:

Design System

Design Support
System

Of an Engineering Design Process:

« A Design System Engincerng

Design Technology
System

Of a Designer — previous slide

Libraries

Kits, Design IP Integration Infrastructure

, Design EDA Software & Computing

— Internal to a Design System: Netlist Design Artifact

representation for the designed chip has met qu
External: Spec change by a customer

* Happenings:
| found out that the Netlist provided by my fellow college is crap
My fellow college found the bug in my GDS Il layout

| noticed that the block design provided by ABC
interface
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PSI Ontologies {, e

SUMO

Actor

Action

|

\

PSI
Upper Ontology

Artifact

Resource

RQDUKT

+ Ontolo

gies

Prformanc

Resource

DA Complexity

PSI Core
| 4 Project R <
Design Flow
: Process, Pattern Design
Design Process Artifact
Character
Actor
>Tim9 Environme ijvent
\/ > S Happening N
V.4 Z
Time Event |N ST Evaluation® )J Organfzatidn

Developed /used in:

Developed by: I:I
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PSI Environment-Event-Happening Ontology

PSI-META ||

D| PSI-META: AtomicAction | | PSI-META: Event }q

DI PSI-META: Agent ‘ | PSI-META: Characteristic |<}

Phenomenon

| PSI-META: Phenomenon M

Characteristic

mafifestedAs

‘ PSI-META: Environment ‘ changedBy 5
Tool | usedin 7N change$ isMarifestationOf é@‘ IsolatedEvent "
< @
contains Oukic o~ 0.* 0.* g e,
Tool doeslNotGenerate GCCHIS S LIEICE g2 8! +causes
1 =14 !
| . ) !
Resource i~ | beginning : Timelnstant ! — 0.*
| consumedin  contains Environment ExternalEvent —?—D ending : Timelnstant T PreCondition ot
<> 0.7 : I E
Resource ' D o i ié
- isPartOf EX & X
i ' as
contdins InternalEvent ! {> : DependentEvent
Actor | situatedin contains f E 1.
<> 0. ] .
2 ' 0.
Actor . . 0. JAN o !
1 0. ocgursinside (ISR,
1.7 1.7 i Perception isPercievedAs | | | complete} FEENEES
containg  of repeatedness
DesignArtifact | elaboratedin . JEERtes lag : int +0
DAR - Effect .
epresentation | , . 0. 0.* ' - tof
I/'\
i Tt
q = 0.* Happening  ksperceptionof AY ~
Observer : i occursDurin 1
percieves percievedBy g SingularEvent IrregularEvent RepeatingEvent
0. 0.*
ml percievedAt 0.* 0.*
" ocqursDuring
1 o 1.5 | of occursDuring
FuzzyTimelnterval o °
° LifeTime 2.F PostEffect ImmediateEffect
Timelnstant
+interval : FuzzyTimelnterval of timeLag : int
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PSI Time

Present
Past In%/—mstant Future
™
I7 I ! TimeLine — -
in the Past at Present . in the Future
< Duration R

* Linear, anisétropic, discrete (Timé Crisp)

* Time intervals are fuzzy (Time Fuzzy)
— “Springing” schedules

_ | ic 1| O SO
Accountlng for stochastic L X"}( ......... threshold(ts)
appearance o |

_ 0 Lt | L RN

] ] — ] o
Tb tb TI te Te
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Time Fuzzy: Extension of Time Crisp (Allen)

A
f(E)>ts f(t)>ts

1

Fuzzy time interval:
| ={T°T' T° f}
T'- the Core — inner instants
* Beginning and Ending sets:

~ Beginning (T " ={t§’}): vt >t >0 eT! M\""

- Ending (T° ={t;}): vt} :t° <t®* >t T’
« Discrete membership function: f :Z —[01] - individual for Agents
« Thresholds: reputation and confidence

* Rich set of axioms extending Allen’s time interval logic

* More details in our UNISCON 2008 paper
Ermolayev, V., Keberle, N., Matzke, W.-E., Sohnius, R.: Fuzzy Time Intervals for
Simulating Actions. In: Kaschek, R., Kop, C., Steinberger, C. and Fliedl, G. (Eds.)
Information Systems and Business Technologies. Proc. 2nd Int. Conf. UNISCON 2008,
Apr. 22 — 25, 2008, Klagenfurt, Austria, LNBIP Vol. 5, 429-444
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Event vs Action

* Qccasionality vs pro-activity

Falling

« Event (unintentional)

— Objective manifestation
of a tangible change in an Environment

* Action: G

— Akind of an Event {gé

— Performed by Agent ‘;w}

— Who has a goal %
to be reached "

B . W Acting
Decision ‘” {" (pro-active)
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Event vs Action

+ PSI-META I

* QOccasionality e

VS pro-activity - |
* Event:

— Objective manifestation
of a tangible change in

0.
E L t Happening 0.
a n n VI ro n e n HsPerceptionOf +isPercievedAs Syt [~ ‘
+beginning : Timelnstant
ing +has +of i
[ ] A t. . +manifestedAs +isManifestationcpf"ending - Timelnstant PreCondition
ction: = -

— Akind of an Event ettt AR—
— Performed by Agent =

Effect

— Who has a goal T T
to be reaChed SingularEvent IrregularEvent RepeatingEvent PostEf:Et jTmrrledialeEt’fec:t

cadence
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Event vs Action

* QOccasionality
VS pro-activity
« Event:

— Objective manifestation
of a tangible change in
an Environment

* Action:
— A kind of an Event
— Performed by Agent

— Who has a goal
to be reached
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PSI-META

0.
PSI-META: Process

.

causesChangesOf

0.
PSI-META: Objeet
changedin

1
be

containg

longsTo

PEl-

1

META: Environment

wraps WrappddBy 1. PSIS-META: ImmatertalObject
1 i PSI-META: Agant l
- — 2.4 |of  has
PSI-META: AtomicAction 0.0 1. -
PSIMETA: State RS
sxecutaddy execufes PSI-META; ImmaterialArtifact
£\
Task I DesignArtifact
— EState 1. 1] —
KR Actor * : DAState
name : String utedBy  +execute “ +comprises +in
description : String “
startingDate ; Date (1kke i et " n.: it
agreedDate ; Date ¢ +isRequiredBy  +i4ResutOf
agresdDeadlne : Date Activity
assignedDate : Date e ResourceConsumption + Resource ﬂ
: id ; String
manataryBudget : double nam : g o ol _ .
ea‘r“d:énwh ; descrl}lﬂlon‘smnﬂ - 5 1 comsumatisue )
minmalCost : int ! .
\ +requires +raquiradFol .
realStartDate : Date A ! ! 4
ealEndDate - Date executionEffort : double -
realStart : Timelnstant ::m]:PPEIfLDﬂli i ki nkord il
realEnd : Timelnstant R
stateTransitive : boolean 0
input
0.
Influence
0.} +requires output
0.
+affects +affectedBy
+rastltsin
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Event vs Happening

A Happening is the perception [ ||

of the Event by the Observer

situated in the Environment PSHHETA Proces _

+

1.
1

- Happen i ng iS inStant I@ : PSI-META: AtomicAction
(no duration) — sy

— Happening — PSI-META:AtomiCAction | [ssers onea] st w1

| PSI-META: ActionPattern

o]

—_ H a p pe n i n g i S p e rfo rm ed +executes +executedBy VA - rof
by an Observer
0.*
—_— O bse rve r — P S | = M ETA . Ag e nt Observer Happening [ <Perception0r ePoraovea Event

-0

+beginning : Timelnstant
+ending : Timelnstant

« Event: Petrol retail price

change L o

 Happening: | got the receipt EE I '
with the new petrol price [Tt

cadence
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Simulation Tool: WBS generation

CADENCE Project Planning Expert S5ystem

Project  Windows — Tools  Help

W% o W Bk
& COM_MP3Flash 1 - wes | () CON_MP3Flash 1 - Plan Builder | {5
CDN_MP3Flash 1 {15:57:00) - WBS Graph

p1 2006{12{06 17:25 - Simulation | Ll CDN_MP3Flash 1 {15:57:00) - WBS Graph | £ CON_MP3Flash 1 - WBS

(=] COM_MP3Flash 1 4
- 48k Toplevel » Specification of MEM IF
- 4BE Aodio OUT
- 4BE Book ROM

" DRC Setup { MEM IF )

- 48E Clack Cantral
4Bk FlashROM IF
- 48E ITAG TAP

> 8 G

Initial RTL D evelopment { MEM IF )

Synthesis Setup { MEM IF )

- 48E RISC CPU

- 4HE SRAM

Testcases of WR for MEM I

Initid Syrthesis Setup of MEM IF

Initiad RTL of MEM IF

Testhench of Testhench of MEM IF

G- 4Bk USE Interface
- 48k wishbone Bus

-7, DRC Runset

-, LS Runset

. Testbench of Topleve

. WR. For Toplevel

RTL “erification { MEM IF )

‘erificaion Results of MEM IF

RTL Debug { MEM IF )

RTL of MEM IF

Synthesis Setup Debug { MEM IF ) Milestone RTL { MEM IF )

Synthesis Setup of MEM IF Werified RTL of MEM IF

Trid Syrthesis { MEM IF )

Initial GL-MNetlist of MEM IF

Floorp anning { MEM IF )

Floorplan of MEM IF

I
358:02FM | 30Mof 46M | T

cadence

B il b |

|5

Ready

[ ) Mo message.
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Simulation Tool: Design Process Simulation

Project  ‘Windows  Tools  Help cadence
B R o LB |

b CON_MP3Flash L - wEs |(Z) COM_MP3Flash 1 - Plan Buildsr

®

d: pl 200671206 17:25 - Simulation

pl 2006,12,/06 17:25 - Simulation
# Corfiguration @ Simulation result "‘_é Statiskics

p12006/12/06 17:25

Date
G-Dec 7-Dec  8-Ddd-Dec 12-Dec 13-Dec 14Dec 15-Dec 18-Dec 19-Dec 20-Dec 21-Dec 22-Dec 25-Dec 26-Dec 27-Dec 28-Dec 29-Dec  1-Jan  2-Jan

Synthesis Setup ( db1) L
LWS Setup { db13 —_—

DRE Setup (db1) | —

Initial RTL Development { db1 )

Trial Synthesis( db1 )

RTL Debug { db1)

RTL Werifization { db1 )

Flaarplanning { db1 3

Synthesis Setup Debug { db1 )

Flace and Route Setup { db1)

Trial Place and Route { db1 )

ﬁ Flace and Route Setup Debug ( db1 )
E Milestane Initial Layout { db1 )
Trial LS { db1)

Milestane RTL { db1 )

——
I
Trial DRC ( db1 ) ——
————
—
——
—

DRC Setup Debug ( db1 )
LS Setup Debug { db1 )
Final Synthesis { db1 )

Final Place and Route { db1 ) —
Milestone Layout( db1 )
Final LWS ( db1 )

Final DRC ( db1 )
TapeOut{db1) —

™ Scheduled @ Simulated-1 |

=

imulation i Stap simulation

| Ready [ 11158 am | 13mof dom |
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Summary and Outlook

E2H ontology provides new modeling features for open, dynamic
and semantically rich domains

— e.g. Engineering Design
E2H has been implemented (OWL-DL) a part of the Core of PSI
Suite of ontologies v.2.2

E2H has been evaluated (as part of PSI Core) using Shaker
Modeling Methodology for Ontology Refinement

— More details in our ER 2008 paper
E2H is used (as part of PSI Core, Crisp Time) in Cadence Process
Planning Expert System
Future work:

— Time Fuzzy enhancement used in Cadence Software

— E2H refinement to model context sensitivity (e.g. for FP7 ACTIVE IP)
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Questions Please g
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