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Motivation

End Users

1. Searching for candidate tools

2. Getting and installing the tool

3. Comparing the tools

Tools

mm) adequate communication channel is missing
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Goals

The ETI Project is intended to support people who want to set
up a software tool experimentation site by providing

 a Web-based, open platform for the interactive
experimentation with and coordination of
heterogeneous software tools

mm) accessible by the ToolZone Software

« an infrastructure organizing the platform development,
extension and ETI site hosting

mm)p the ETI Community Online Service
at www.eti-service.org
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Goals

he ETI Sites:

application-domain-specific instantiation of the platform
e tool functionalities are located in the tool repository
e tool providers can publish their tools

e end users can experiment online with the tools and
heterogeneous combinations of tool functionalities

access to common case studies as well as private data
space
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The ToolZone Software

Tool Access

e sStructured access to the tool functionalities located
In the tool repository with the ability to

— get detailed information on each available tool feature
— execute single tool features
— combine heterogeneous tool functionalities to programs

— run the programs via the Internet

mm) tool coordination and Internet-based execution
facilities are the conceptual key features
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The ToolZone Software

Tool Coordination

« full coordination facility by means of the HLL
— access to every available tool feature
— mainly for experienced users

e automated coordination support by ETI's synthesis
component

— tool sequences are generated out of goal-oriented abstract

— descriptions specifying what should be done instead of how

— designed for unexperienced users
— access to specifically structured functionalities
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The ETI Meta Model

Activities
« ETI-specific component model models a tool feature
as “transformational” entity

T > T,

» specified by two aspects:
- interface aspect

- functional aspect

e can be executed In stand-alone or tool-coordination
mode
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Simple Text Processing Activities

Activity Name | Input Type | Output Type| OS Cmd.
latex TEXFile DVIFile latex
dvips DVIFile PSFile dvips

gv PSFile Display gv
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The ETI Meta Model

Taxonomies

o classification of types and activities
« represented as directed acyclic graphs
— leafs represent atomic entities
— intermediate nodes denote the set of reachable entities

— edges model ’is-a” relation between their

source and target nodes
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A Simple Type Taxonomy Example

Chutput

.
TEXFile PSFile \ODWFHE Display Printer
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| File Edit Options Windows

registered file type ETI_FILE_MCL

** module '"MCLFile' imparted...

registered file type ETI_FILE_XTL

** module "XTLFile' imparted...

registered file type ETI_FILE_SEQ

** module 'SEQFile' imparted. .

Loading jetifplatform /lib/METAFrame, hiljsmwv. hll
Iregistered file type ETI_FILE_SMV

[** module 'SMVFile' imported...

) (The ETI Bctivity Taxonomy =E%
File Edit Layout

| »

odel_checker inimizer

real _time_activities misc_minimizer’a strong _bisim_ weak _b

s native methods of class ETIGraphHandler registered.
s native methods of class ComponentGraphHandler regis
s native methods of class SynthesisGraphHandler registe
s native methods of class ActivityTaxonamyHandler regi

native methods of class Interpreterimpl registered.

: kran s_actikeﬂppaal_activit es
» native methods of class SystemlinspectorHandlerimpl r / |
s native methods of class SystemaraphMenuHandlerimpl

S trying to connect to application server at J flocalhost:s
s getting connection handler with id O ... dane

ccreating new interpreter .. done Activity (;roup tt

Description:
ffiz the root of the ETI activity taxonomy graph. Thiz group represents all
goup and atom ar activities within the ETT activity taxon omy.

FPlease send suggestions and corrections fo efi-team@efi-service.org
Fast modified on 08-Mar-2001, 1615
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The ETI Meta Model

Coordination Sequences

sequential programs built on the basis of the
activities

Ell HE El1'1

Tl;"'TE ;..--uT3 ————— T Tn—l %Tn—l

can be executed via the Internet using the ToolZone
software

simple example:

latex dvips gv
TEXFile ——== DVIFile ——= PSFile ——= Display
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The ETI Meta Model

Loose Specifications

* Dbuilding coordination sequences manually may be a
non-trivial task

* synthesis component generates coordination
sequences out of loose descriptions

e two orthogonal dimensions of looseness
— local looseness
— global/temporal looseness
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Loose Specification: Example

o “TEXFile < Output” to query all coordination
sequences being able to display a TEXFile on
an Output device

 |ocal looseness: loose specification of the output
device by using the type group Output instead of a
concrete type, like Printer or Display

* global looseness: by using the before operator “<’
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The ETI Meta Model

Generating Coordination Sequences

« ETI's synthesis component generates a
synthesis solution graph

e Dbased on a coordination universe

 synthesis strategies influence the resulting solution set
— all solutions
— all minimal solutions
— all shortest solutions

— ohe shortest solution
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The Example

 The Alternating Bit

e Visual Verification

 Model Ckecking
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;;-__[ Synthesizing Coordination Graphs

) CETI Sunthesiz Editor
File Edit Options

8%

((LOTCSFile = minimizer) < model _checker)

Submit

& ETINone

openlLOTOS5File

G LOTOSFile

aesarAlUT

il AUTFile

BldebaranMIM_STD_B

mldebaranmMIM_STD_|

G AUTFile

AutF2becgF

i ECGFile

ETIFile

EaveETIFile
EhowTextFile

&) ETIResult

) TETI Solution Graph (({LOTOSFi =& &%

File Layout

&) ETINone

penLOTO5File

LOTOSFile

aesarAlT

AUTFile

aldebaranMiM_STD_E

aldebaranMIM_STD_|
IdebaranMIM_sTD_O

AUTFile

utF2bcgF

BCGFile

cgEWAL
xtl

ETIFile

sawveETIFile
howTextFile

ETIResult

Execute Sequence

Bernhard Steffen, University of Dortmund

18.9.2001 18




> L) Executing Coordination Sequences

) TETI Solution Graph (({LOTOSFi =& &%
File Layout

&) ETINone

penLOTO5File

LOTOSFile

aesarAlT

AUTFile

aldebaranMiM_STD_E
aldebaranMIM_STD_|
IdebaranMIM_sTD_O

AUTFile

utF2bcgF

BCGFile

cgEWAL
xtl

ETIFile

sawveETIFile
howTextFile

ETIResult

| [*]

Execute Sequence
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The LOTOS Specification

| File Layout

-] @ 8] O B

Look in: [ bitalt

& ETiNane

penLOTO5File

3 cvs
D bitalt.lotas

) Home Area

LOTOSFile @ Public Area
aesarallT
AUTFile g -
File name: |bitalt.|otos | File Edit
;specification ALTERMATIMC _BIT_FROTCCCL [PUT, GET] : noexit behaviour
Files of type: |*lotos . .
= hide SDTQ, 5DT1, ROTO, ROTL, RDTe, RACKD, RACKL, SACKD, SACKL, SACKe in
aldebaranMIM_STD_E
aldebaranMIMN_5TD_I ¢ (
IdebaranMIM_STD_O
TRAMSMITTER [PUT, SDTO, SDT1, SACKD, SACKL, SACKE]
AUTFile Il
RECEIVER [GET, RDTO, ROT1, ROTe, RACKD, RACK1]
/ utFzbcgF j
: [[5DTQ, SOT1, ROTA, ROTL, ROTe, RACKD, RACKL, SACKD, SACKI, SACKE]|
; BCGFile ¢
MEDIUM1 [5DTQ, 50T1, ROTO, ROT1, ROTe]
cgEvaL [
' il MEDIUMZ [RACKD, RACKL, SACKD, SACKL, SACKe]
x
]
! ETIFile 3
savefTIFile here
; howTextFile ;
| process MEDIUMY [5DTO, 50T1, ROTO, RDTL, ROTe] : noexit :=
ETIResult sDTa; (* reception d'un message *
= {
P | pl_ ROTO; (* transmission carrecte ) =
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_J_ GUI Impressions: Graph Systems

o TETI System {audio) = E%
File Edit Options Commands Windows

[] Sender @& | Output_ack
File Edit Options Layout File Edit Options Layout

w4 AR JSHIHS

»
b

list_in_b?; as

File Edit

i.t rise 1 |&5 . e 5;;, 5

Options Layout

== 08,y =81 sync up?; assigny .= 0,

Ly <= 45 [sync up?; assigny ;= 0O;
cassign m = -m + 1,

liy <= g1}
B3 syhn o 1§ Bk gk jgny= A0 sync up?;

Mqaﬂd;mg =}Lm;wm G LByt s g #li 1T ]

4
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The Minimized Automaton

| File Layout

&P ETINane

penLOTO5File

LOTOSFile

aesarallT

AUTFiTe ) (ETI Graph (eti_file3sl7_29,aut) Sa®

File Edit Options Layout Commands

Halem > e

aldebaranMIM_STD_E

aldebaranMIMN_5TD_I
IdebaranMIM_STD_O

AUTFile

utFzbcgF

BCGFile

cgEWVAL

xtl

ETIFile

savefTIFile

heowTextFile

[4]

| *]

ETIResult
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Program Execution

File Layout

&P ETINane

penLOTO5File
LOTOSFile

aesarallT
AUTFile

aldebaranMIM_STD_E

aldebaranMIMN_5TD_I
IdebaranMIM_STD_O

AUTFile

utFzbcgF

BCGFile

cgEWVAL

xtl

ETIFile

savefTIFile

heowTextFile

ETIResult

[4]

| File Edit

| i

|

'K

| * From the initial state, there is a strict alternation between
| ®"PUT" and "QET" actions, starting with a "FUT". Moreover, after

every "PUT" {resp. "CET") a "CET" {resp
reachable.

"

nu ExpectPUT . [

< true®  "PUT" = true
and
["PUT"] nu ExpectGET . {
< true® | "GET" = true
and
["PUT"] false
and
[ "CET"] ExpectPUT

C"PUT™ is always potentially

Files of type:

| and
| Lookin: bitalt
| ook In Cbita v| @ ["CET"] false
I3 cvs
D hitalt.mel
@ Public Area
File name: |bitalt.mc| | Open

*mecl

vH Cancel ‘
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Model Checking

) CETI Solution Graph (({LOTOSFi =/&
File Layout

&P ETINane

penLOTO5File

LOTOSFile

aesarAlT

AUTFile

aldebaranMIM_STD_E

aldebaranMIN_5TD_I
IdebaranMIM_STD_O

AUTFile

utFzbcgF

BCGFile

cgEWVAL

xtl

ETIFile

saveETIFile ‘ ﬂ
heowTextFile

ETIResult

« CETI Text Editor
File Edit

o/a%

bcg_open: using ~ " fhome/fetiftool-repositoryftoolsimiscfcadp-99-x/bin.iXg6 fevaluatar.a" |=
" “evaluator bitalt. mel” for T ftmp/feti_file3617_26.bcg”

bcg_open: running

TRUE|

e

Ok
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The ETI Community Service

& (Metscape: ETI - Home [=1=1T.3
File Edit Yiew Go Communicator Help
i z 2 : @ = —rE
E L The
Electronic Tool Integration
= Goals
P Platform
= News
= Team
« Publications This site organizes the effort to enhance the Electronic Tool Integration (ETI)
platfarm, an environment designed for the interactive expearimentation with and
: coordination of heterogeneous software tools via the Web (see Goals section
Community for more details).
:f:e_-:?ts Li The ETI online community functions as an informal meeting point for the
aliing Lists exchange of opinions: end users, tool providers, tool integrators, platform
= Member developers and ETI site managers are invited to comment, to gquery, and to
« Partners provide feedback on the platform.
The focus of this site is the general platform which can be instantiated using
Software tools from a chosen application domain. This application specific instantiation is
« Bua R typically done by an ETI Site. ETI users can access the software tools provided
ug Reports by an ETI site using the ToolZone client.
= Documentation
= Download If you have further guestions on the ETI platform, subscribe to one of the
mailing lists or feel free to contact a member of the ETI coordination team.
ETI Sites The ETI project is proudly sponsored by
Industrial Partner
METAFRAME .
The Persenalized Online Service House '—l Sun
microsystems
f
a1 =
= % | s wmar 2|
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Conclusion

 a Web-based, open platform

 Interactive experimentation with heterogeneous
tools

» elaborate coordination support

e coordination programs can be run via the Net
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Conclusion

« The ETI Community Service: support for people,
who want to set up a Web-based communication
channel between tool providers and end user see:
www.etl-service.org

e a concrete Instance: International Journal on
Software Tools for Technology Transfer (STTT)

 We are In the course of setting up
Network of Excellence
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Software Architecture

Logical Layers

Client Layer

Internet Access Layer

Feature Layer

Persistency Layer

ToolZone Client

ﬁ RMI/HTTP

Internet Access Server

fl

Tool Management Application

ﬁ JDBC/FS/CORBA/RMI

Tool Repository
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Software Architecture

il
Client Layer Client Host ClientHost
ToolZone Client
I _ HIIP - I
RMI
RMI <~

ToolZone Host

oolZone Server
HTTP Server

Internet Access Layer

_Application Server ~Aoplication Host
----- Application Host

_Applzatic; HOSt_

Tool Management Applicatio
Local Tools

Feature Layer CORB

Remote Tool Host

Remote Tools

Persistency Layer Database Host File Server
DBMS
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The Tool Management Application

« fully controls the access to the tool functionalities
located in the tool repository

e Dbased on the METAFrame environment

o application-independent kernel managing the
application-specific components (here tools features)

* the kernel provides:
— the hypertext system
— the synthesis component
— the HLL interpreter

e central for tool integration
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= | The Tool Management Application

The High-Level Language

e procedural programming language

« can dynamically be extended by
new basic types and procedures

e types and procedures are provided
by METAFrame Modules

MET AFrame Interpreter

|
1 {{Iﬂ'lpﬂl'[ S
|

MET AFrame
Blodule

[
¥

==

Module Adapter

|
| =W pss
|

I
¥

==

Encapsulation Object

Code
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The Tool Management Application

Tasks for Tool Integration

split up the tool to be integrated into set of activities
e classify activities and types within ETI's taxonomies

 Implement METAFrame Modules which HLL-enable
the chosen tool functionalities and types

e write HLL program fragments specifying the
operational view of the activities
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