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1 Outlineof Talk

e What is a PML, some experiences.

e Process parts and concepts: the need for modelling.
e General PML characteristics.

e Special PML characteristics.

e Core vs. pre-defined vs. own vs. surrounding PMLS?

e A new support architecture: web, experience base, ... The
role of the PML.

e Conclusion and future research. Interoperability and
standardization.
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2 Introduction on PMLs

2.1 Initial Remarks

e What is purpose of a PML:
medium for communication, analysis, enactment, and/or
improvement?

e Software people love new concepts, langauges, and models!
Seek user requirements and assessment criteria.

¢ And what is so special about software process?
Look at conceptual modelling, ...

e One or several PMLs?
Standardization and interoperability: UML, etc.

e Relation to PSEE tools?

¢ Relationship between researchers, vendors, and developers?

The starting point for industrial SPI is:

— rather informal process modeling,

— almost no computer-assisted process enactment,

— problems to follow-up real process evolution,

— few on-line and shared experience databases,

— coarse-level and project-oriented metrics,

— a need to cover all SPI meta-phases in PDCA [Dem84],
— a need to disseminate SPI results to all personnel.

On the other hand, there is:

— increased use of web-based project handbooks,
— a growing use of distributed technologies,

— a growing process awareness.
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2.2 Some Experienceswith PMLsand PSEEs

PML experiences.

¢ Flow formalisms OK for modelling and analysis at AT&T
[Vot93].
Finding: 30% of task inputs/outputs are not connected.

e Process templates at NASA-SEL [BG94] and SEI [PWCC95]
are described by informal flow notations.

e Four enterprise modelling groups at Statoil in Norway in
1994-96 just “invented” informal flow notations [Tot97].

e At Siemens Telecom in Norway: neither APEL [EDA97] or
Process Weaver [Fer93] not cost-effective in process
modelling.

Also did not want too detailed process modelling.

Simpler notations were preferred, present PMLs too “weird”.

PSEE experiences:

e Process Weaver saved 40% time for certain CM-related QA
tasks at Siemens Telecom, yet not cost-effective [Hay97].

e Sysdeco A.S., Oslo experienced 100 changes on user
requirements in one project (1994), all demanded and paid by
the customer!

e Actual process evolution at NOVIT software house at task
network level, not template level [NWC97].

e Conventional project management tools, such as MS/Project,
cannot cope with process evolution during execution [Hak94].
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3 ProcessPartsand their Modelling

3.1 Simpleprocesssupport scenario

Process Modelling

Too
Internal IF\>ArOé:e|SS N
ode
to computer Process Modeller

Process Engine
= model interpreter

I
.4—»

feedback on 1

process performance
User

g. Tool interface

e.
BMS interface
Added process
support
"Naked"

software process

Skills,
knowledge

Process actor

External or real-world
software process
(application)

Workspa

Production tools Q(@
AXC

and artifacts

Questions:

e How to evolve the Process Model during interpretation?
e How does Process Engine communicate with Process?

e External Process in “synch” with internal Process Model?
Conformance: descriptive, prescriptive, proscriptive?
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3.2 Overall Taxonomy of Process Parts

Three parts in a (whole) software process:

e Production process. normal software production, employing
computerized tools and humans.

e Meta-process. evolves the entire process.

e Processsupport: computerized tools (PSEES) that manipulate
a process model expressed in some PMLs, plus process
guidelines/methods.

All these process parts are partly in the computer, partly outside.

Process model = Product process model + meta-process model.
Evolve process on-the-fly, incremental and dynamic bindings.
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3.3 Moredetailed Taxonomy of Process Elements

Project

Product

...... Activity
...... Evolve

Process
Model
in computer
Software Production User—-view
Process (real-world)

X

Person

Workspace

Figure 1: Example of process el ements.
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Taxonomy of Process Elements [CE94].

Three basic, BA process elements:

1. Activity, BA.ACT: A concurrent process step, working on
software artifacts and coupled to a human role and to external
production tool(s).

Can be at different abstraction levels, i.e. decomposed
activities.

2. Product, BA.PROD: A software artifact, persistent and
versioned, simple or composite, with mutual relationships.

3. Human/role, BA.HUM: A role describes the rights and
responsibilities of an activity/tool.
The role can be filled by humans with that role capability.

One project-level, PR process element:

4. Organization/project, PR.ORG: Organizations consist of
humans, and have relationships to each other and to other
process elements. Normally project organizations.
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Four process elements on user support, US:

5. Workspace, USWS:. A workspace (WS) contains and controls
the artifacts for the actual (sub)process. Often as files
checked out from a repository.

6. Tool, US.TOOL: A “enveloped” production tool (external
procedure), with possibilities for automatic and monitored
execution.

7. Tool-view, US.INTE: l.e. PSEE integration with foreign tools and
workspaces.

8. User-view, USVIEW: General user interface to help
comprehend the (enacting) process model.

One process element on process model variability, VA:

9. Evolution Support, VA.EVOL: general meta-process support for
static or dynamic variability of the process model (i.e. by
reflection).

“Software artifacts have longer life-time and are more stable
than their models!”, Jacky Estublier at EWSPT’92 [Der92].

Plus associated metrics on all above.
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Relations between the process el ements:

a. BA.ACT is the most fundamental.

b. BA.PROD assumes BA.ACT — its “siamese twin”.
US.TOOL and BA.HUM is also on this level.

c. US.WS and US.INTE assume all above.
d. PR.ORG assumes all above.

e. VA.EVOL and US.VIEW apply to all above.

[ llustration of theserelations:

BA. ACT
/ 4 1
BA. PRCD BA. HUM - - US. TOOL
! ‘ /
US. W5 US. | NTE
! ‘ ! / !
! PR ORG !
! / S
VA. EVQOL US. VI EW

Figure 2: Modelling dependencies between process elements.
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Some auxiliary process elements:

1. Versioning/transaction model: Versioning of process model
repository, associated transactions.

2. Quality/performance model: Overall quality model
(product/process).

3. Cooperation model: Cooperation protocols, sharing / locking
etc.

4. Etc.

NB: Taxonomy is not exhaustive or final!

14
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3.4 General characteristicsof PMLs

e Understandability: diagrammatic notation?
e Simplicity and orthogonality: apply “Occam’s razor”!

e Formalization and conciseness: e.g. process program vs.
process rules, ...

e EXpressiveness. domain and m-p coverage.
e Multiple per spectives/views.
e Abstraction: hierarchical decomposition, gradual refinement.

e Modularization (“vertical”): encapsulation, OO subtyping,
subprojects, reusable submodels / architectures, ...

e Customization and evolution (“horizontal”): reflection,
parameterization, dynamic binding, versioning,
copy-overwrite, ...

e Monitoring and feedback mechanisms.

e EtC. etc. ...
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3.5 Special characteristicsof PMLs

Four primary goals for process models [Kel89]:

¢ Enable effective communication regarding the process.
¢ Facilitate reuse of the process.
¢ Facilitate management of the process (enactment support).

e Support evolution of the process.

A set of PML requirements (same ref.):

e Use a highly visual approach to information representation,
such as diagrams.

e Support multiple, complementary viewpoints of the process.
e Support multiple levels of abstraction.

e Enable compendious decriptions.

Summary:

e Core PML cover most of 9 above process elements,
with BA.ACT, BA.PROD, US.TOOL, BA.HUM, and VA.EVOL —
with BA.ACT as most crucial.
More high-level PMLs should express the other elements.

¢ Human-oriented activities:
partial models, evolution, flexible enactment, good Ul.

e Respect audience: intended usage, existing tool platform.
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4 Process Modelling Languages. One or many?

The million dollar question!

4.1 Theright PML?

Much discussion of the “right” PML, or several PMLs.
Decide along many design axes:

e Technical issues:
— application domain (technical/managerial, single/team),
— expressive powelr,
— meta-process focus (understand, analyze, enact),
— structuring/evolution properties,
— automation level (control vs. assistance),
— implementational feasibility, ...

¢ Non-technical issues:
— market availability and price,
— standardization,
— interoperability, ...

EX. In first meta-process phase: flow diagrams and prose OK.

Ex. Semantic information models and conceptual models:
Product + process modeling by OO/ER + Petri nets.

Ex. Product modeling by placeholders in Process Weaver.

Ex. Federated models/DBs.

Need process support for all this: process concepts, formalisms,
methods, tools, entire environments.
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4.2 Possible Groupsof PMLs

Four groups of PSEEs / PMLs:

e Product-centered on software engineering databases:
EPOS, Adele etc.
Often object-oriented.

e Activity-centered: MARVEL, MERLIN, OIKOS, Adele—Tempo
(rule- or trigger-based, implicit), Process Weaver, SPADE,
MELMAC, EPOS (network/Petrinet-based, explicit), Arcadia
(imperative).

Tasks: as proc calls, concurrent objects, or with internal
threads?
But process models are more than concurrent programs!

e Project-centered: CADES, ISTAR, the Virtual Design Team.
MicroSoft/Project.

e Role-based: like PWI and many groupware systems,
speech-act.

Alternative PML sub-categories:

e Functional: what activities are performed (BA.ACT).

e Behaviour: when and how they are performed (BA.ACT,
US.TOOL).

¢ Organizational: where and by whom they are performed
(PR.ORG, BA.HUM).

¢ Informational: artifacts, processes and their relationships
(BA.PROD).
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4.3 Oneor several PMLS?

Four approaches L 1-1.4 for PML design:

e L1: Onefixed and largecore PML.
The PML primitives cover all relevant process elements.

E.g. BA.ACT, VA.EVOL.
Ex. “Hard” primitives for concurrent activities.
¢ L2: Oneextensibleand smaller core PML.
The PML primitives allow declarative declarative constructs.
E.g. BA.PROD, BA.HUM, USTOOL.
Ex. “Soft” primitives, such as extensible types.
e L 3: onecoreand several compatible sub-PMLs.

More high-level sub-PMLs (APEL or statecharts), can be
down-translatable to a core PML.

E.g. PR.ORG, USWS, USTOOL, US.INTE.
Ex. Check-out/in of WS, or user interface paradigm.
e L 4. one coreand several incompatible sub-PMLs.

The other sub-PMLs are outside and not translatable to a core
PML.

E.g. Cooperation, versioning/ transactions, quality /
performance.

Ex. Transaction protocols, or quality models (metrics).
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But may not control design space.
And lift perspective up from low-level activity formalisms!

Coexistence of possibly inhomogeneous and partial process
models/tools.

Standardization efforts, cf. IWFC/PIF, STEP/CDIF, OMG, and
UML.

Ex. UML coverage, from OO product models to enterprise models:
— Sterotypes. meta-types (Event, Exception, Metaclass, Utility),

— Static structurediagrams. class and object diagrams,

— Use case diagrams. stimuli-response,

— Sequencediagrams: cf. CRCs,

— Collaboration schemas:. role diagrams,

— State diagrams: cf. statecharts,

— Activity diagrams: cf. DFDs,

— Implementation diagrams. component and deployment
diagrams.

Ex. Process|Interchange Format, PIF, — initiated by MIT, ARPA,
IWFC, ...— with the following subtypes of Entity:

— Activity, subtype: Decision

— Obiject, subtype: Agent

— TimePoint

— Relation, subtypes: Creates, Modifies, Performs, Uses,
Before, Successor, Activity-Status
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UML activity diagrams:

° / Find O\ [no coffee] [no cola]
“\_Beverage /

[found coffee]

Add Water Get
to Reservoir Cups
Put Filter Get Cans
in Machine of Cola
Turn on
Machine

“coffeePot.turnOn
Brew
Coffee

[found cola]

Put Coffee
in Filter

Pour
Coffee

21
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UML statediagrams:

22.9-26.9.97
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22
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UML collaboration diagrams:

redisplay() I window

; _ :Controller :Window

<<parameter>> window {temp}
1: displayPositions(window) T 1.1.3.1: add(self)

wire contents (new)
1.1*(i:1..n): . {temp}
drawSegment(i) _ _ <<local>> line _

C wire: Wire :Line (new)
<<selfom 1.1.2: create(r0,r1)—»
i-1 i-1 | 1.1.3: display(winded)
1.1.1b:

r1:=position() ¢ 1.1.1a: rO:=position()

left: Bead right: Bead
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4.4 Process Modeling Scenarios

Ex. Conventional activity (task) network, with vertical breakdown
and horizontal chaining

________________________________

| UNSEQUENCED | SUBTASKS!
| '

O O

SEQUENCED SUBTASKSWITH
INPUT/OUTPUT DEPENDENCIES

LEGEND:
) PROJECT
O TASK PERFORMED BY HUMAN
L] TASK PERFORMED BY DERIVER
O INPUT/OUTPUT OBJECT
5%_2) TASK DECOMPOSITION

X :O\ED (SUB)TASK SEQUENCING
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Ex. EPOStask network to model the | SPW6 reference example

i 7ok Network for n&wen@ a5k

Delegate ld:14173; Status : compiled

#=xx | OG IMFORMATION ===
J

QO:O0:02 - ispwb is started,

QO300:00 - project started,
ol

Tares |

COoODP_MZT

. cho) I

edule_az==i

%93

e reuiéw = E
14199 .
L (odull] ilé ;

14503 Cm. o Y
- 14205
ify_testpack ‘m\
@ test_unit

mofify_testplan
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5 Possible submodels/sub-PMLsfor the different process elements

5.1 BA.ACT: Activity or Task Submodel

Activity = task = free-standing “program” part.

Task instance = active object in task network (e.g. “Petri net”):
Inputs/Outputs (actuals), internal state, ...

Task type = activity “rule’: PRE/POST, CODE script with named

tool, formals, ...

Ex. Basic Task Cell, performs a transformation:

Input Output
- ——
— Pre Code Post

/
Out In

Feedback

Some low-level, activity formalisms:

1. Active DB: triggers as Adele2, deductive as EDBLOG.

2. Rules, as PRE-CODE-POST in MARVEL, OIKOS.

3. Task Network, extended Petri nets in MELMAC, SPADE.
Cf. statecharts at the type-level [Har87].

4. Process Programming Languages. APPL/A, PWI.

5. Hybrids: as in EPOS and most PMLs.

Merge formalisms 1 and 27
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EX. Process program vs. tasksvs. rules:

1. Process model, as a sequential/parallel program:

Pl(a, b; c,d); P2(c;e) | P3(d; f); P4(e,f; Q9);

% a bis read; c,dis witten; etc.

2. Process model, as a more free-standing task network:

T
§ _d*tf_ ‘7

3. Process model, as facts and unbound rules:

Fact s: a, b, c, d, e f, g.

Rul es: | F Predl(a, b) THEN Pl(a, b; c,d);
| F Pred2(c) THEN P2(c; e);
| F Pred3(d) THEN P3(d; f);
| F Pred4(e,f) THEN P4(e,f; Q);



IFIPWG2.4 meeting, Estes Park, CO 22.9-26.9.97 28

5.2 BA.PROD: Product submodel

Product: passive objects, connected by relationships
(task = active object).

Product type: often defined in an OO ERA formalism,
maybe with ADT-like procedures, triggers, and constraints.
l.e. in a database schema?

Pre-defined product models available for certain domains
(SEE, VLSI, CIM, CSCW), and supported by tools.

Ex. Product families with Interface/Body, and with Part _.OF and
Depends _On relationships.

Legend for Rel ationships
llllllllllll > Fam | yd
_— Conposi tion
RSN I nterfaceC

R - | npl enent edBy
.
".," —~ DependsOn
3 ",

Desi gnDoc

Li brary Desi gnDoc
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5.3 BA.HUM: Human/role submodel

e Role: generic person (“placeholder” for an activity), with
certain rights and plights.
E.g. a manager, tester, or programmer.

e Agent: concrete person filling a role, thus responsible for
specific objects or operations.

Cf. many speech-act systems a la Winograd-Flores [Win88].

29
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54 PR.ORG: Organization/project submodel

e Project: often the main “process”. Technically a high-level task
to control sub-DBs/workspaces. Contains management data,
subprojects, resources (time, HW/SW), quality model, ...

Unit of process customization / evolution.

e Team: set of agents

e Organization: set of persons and resources, goals,
constraints, policies/methods.
Can be seen as an envelope around projects.

Different goals and technologies for:

e Enterprise level
e Overall project level

¢ Technical project level

Strong overlap with project management!
For organizational modeling: lots of technology available.
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55 USWS: Workspace

As mentioned, a workspace contains and controls the artifacts for
the actual (sub)process, often as check-out files.

The number of files may be big (1000s), and partly shared.
Also the tools may be configured here.

Look at middleware technologies here: CORBA, ...
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Tool: passive object = “external” PROC with (file) name,
inputs/outputs (FORMALYS), tool switches, ...

Tool invocation (an activity): often by a task, serving as a tool

envelope.

Its type describes a tool, with PRE/POST and CODE (a script).

E.g. Tools coupled to tasks.

CC type LD type
>L__|< >|:|< (task types w/ FORMALS)
instance_of CC tool instance_of (instances)
X.Cc X.0 X.0 X.a
>{ K >{ K (Tasks with actual parms.)
X.h X.err Lib X.list
CC task LD task

How to model interactive tools?
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5.7 USINTE: Tool Integration M odel

Often using a BM S (Broadcast Message Server) for flexible tool
communication in a computer system (Field, HP SoftBench, DEC
FUSE) [Rei90].

Both used for PSEE-tool and tool-tool communication.
PSEEs applying BMS technology: Process Weaver, SPADE, ...
The simpler RPC can be used for point-to-point communication.

Also look at middleware technologies here.
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58 USVIEW: User-view

The user interface is very important [Mye89], but how to display
complex information comprehensively?

Work agendas also play a part here.
Very important subject: for m-m interaction in general, and to

receive an understandable view of a knowledge universe (a “lens
into this).

Large pool of technologies, including www client-interfaces
against PSEE servers (PWI-web, EPOS-web).
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59 VA.EVOL: Meta-process submodel

Processlifecycle, as meta-activities:

e MPO. Technology Provision: PMLs, predef. models, toals, ...

e MP1. Process Specification: produce a simplified process
description. Requirement elicitation, human communication,
sense making.

Informal.

e MP2-3. Process Analysisand Process Design: produce a
high-level process architecture.
More formal (“dry runs”).

e MP4-5. Process | mplementation and Process Enactment of
above design:

— Making the process support:
— Process model:
1. Make template process model (e.g. types).
2. Make enactable model (e.g. activity network).
3. Make enacting model (and interpret this model).
— Process tools (PSEE): ...

— Shaping the real-world process:
e.g. by migration tool.
Formal, many details (“wet-runs”).

e MP6. Process Assessment: monitoring, evaluation, evolution.
Partly detailed, partly overall.

No specific lifecycle model imposed: waterfall, evolutionary, ...
Incremental model creation and evolution
= diffuse borderlines between model variations.
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Many mechanismsto assist process model evolution:

— Flexible and reconfigurable architectures,

— Reflection and interpretation,

— Schema evolution and -versioning with subtyping etc.,
— Impact analysis,

— Restricting access rights, modularization etc.

Also some method support for evolution: Prism [Mad92], ...

36



IFIPWG2.4 meeting, Estes Park, CO 22.9-26.9.97 37

6 Assessing PMLYPSEEsagainst Typical Software Process
Categories

The categories are at a very coarse granularity level,
need much refinement to serve as standard, reference models.

| ntra-phase work —simple categories for single person:

1. Clerical Work (Cler.Work): filling out forms, answering letters
and emails, ...— often using computerized tools, and with
notifications to others.

Main characteristics: BA.ACT, PR.ORG, US.INTE.

2. Technical Work (Tech.Work): developing, fixing, enhancing, and
testing a program module. This involves many software
artifacts in a workspace, with proper synchronization against
others.

Main characteristics: BA.PROD, US.WS, US.TOOL, US.INTE.
3. Groupware-related: i.e. distributed meetings, involving

interactive, concurrent modifications of fine-grained
documents.

Main characteristics: BA.HUM, PR.ORG, partly VA.EVOL.



IFIPWG2.4 meeting, Estes Park, CO 22.9-26.9.97 38

| nter-phase wor k — aggr egate categories for several persons:

4. Business. can be described by a fixed workflow of clerical
activities.

Main characteristics: BA.ACT, PR.ORG.

5. Cooperativework (Coop.Work): can be described by a
non-fixed workflow between technical work in different
lifecycle phases. May instrument groupware.

Main characteristics: BA.PROD, US.WS, US.INTE.

6. Software Production (SW.Prod): can be described by an overall
workflow of the production phases, with big variation in
technology (waterfall, Cleanroom, OO, ...). It is based on the
previous categories.

Main characteristics: BA.ACT and BA.PROD, US.INTE,
VA.EVOL.

7. Project Management (Proj.Mgmt): emphasizes planning,
coordination and control — often at a coarse granularity — and
is often coupled to the previous category.

Main characteristics: BA.ACT, PR.ORG, BA.HUM
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Example of inter-phase work: Processing a MR:

For 4. Businessview: An MR document is written for each bug
report, then sent to the developer, forwarded to the validator, and
finally submitted to the releaser.

For 5. Cooperative view: Ongoing work must be adjusted to reflect
the new MR work, including a revised validation protocol.

For 6. Software Production view: The MR is a requirement
specification that must be implemented all the way, with proper
feedbacks.

For 7. Project management view: Will plan and follow up the next
product release, according to MRs accepted by a CCB meeting.
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Three meta-process phase categories:

8. MP1-MP3, Process model definition (M eta.Def): to formally
define and analyze/simulate process models.

Main characteristics: BA.ACT, PR.ORG, US.VIEW, VA.EVOL.

9. MP4-M P5, Process model enactment (Meta.Enac): to execute a
process model.
This implies workspace management, guiding the user and
invoking tools, assembling metrics during process enactment,
cooperating with other processes/users etc.

Main characteristics: BA.ACT, BA.HUM, US.TOOL, US.INTE,
US.VIEW.

10. MP6, Process assessment and evolution (Meta.Evol): This
evolves the process model after start-up, based on collected
metrics and observations — either to adjust (e.g. replacing a
sick developer) or to improve (e.g. adding a review).

Main characteristics: BA.ACT, PR.ORG, US.VIEW, VA.EVOL.
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Using a scale 0..5', where 5 is best.

Process category | BA.ACT | BA.PROD | BA.HUM | PR.ORG
1. Cler.Work 4 2 1 1
2. Tech.Work 2 5 3 0
3. Groupware 2 1 5 2
4. Business 5 2-4 2 2
5. Coop.Work 3 5 3 2
6. SW.Prod 4 3 2 2
7. Proj.Mgmt 4 1 2 5
8. Meta.Def 2 3 3 5
9. Meta.Enac 5 4 4 4
10. Meta.Evol 2 3 3 4

Figure 3: Process categories according to BA and PR process elements.

Process category
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Figure 4: Process categories according to US and VA process elements.

! Perhaps a trinary scale will suffice? —i.e. NO, PARTLY, YES.

41
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6.2 Evaluation of somePMLs/ PSEEs

1. ADELE at LGI in Grenoble since 1982.
ADELE-DB: versioning, own DDL/DML with dynamically
bound schema and triggers, workspace support.
ADELE-TEMPO offers object roles (dynamic types) and
process interconnections.

NB: later APEL high-level PML not considered.

2. EPOS at NTNU (ex. NTH) in Trondheim since 1989.
Uniformly versioned EPOSDB to store reflexive process
models in nested transactions. Process model in SPELL
(Prolog) is a typed “dataflow” network, with BMS-connected
tools.

3. SPADE at Politecnico di Milano since 1990.
Process model is a generalized and reflexive Petrinet with
tokens denoting OO products, all stored in O2. Tool/user
communication separately via a BMS (DEC-FUSE).

4. Process Weaver by Cap in Grenoble since 1988 (now
FlowWeb).
Process model is an extended Petrinet. Activity modeling by
project clusters, with file workspaces and BMS-connected
tools.

5. ProcessWiseIntegrator by ICL since 1986.
Role—activity—interaction paradigm, strong on evolution. Roles
represent humans or tools. Own PML is translated to
PS-Algol.
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6.3 Assessment of 5PMLs/ PSEEsagainst 9 process elements

PML/PSEE | BA.ACT | BA.PROD | BA.HUM | PR.ORG
1. ADELE |3 S 2 2
2. EPOS 3 S 1 2
3. SPADE | 4 3 1 1
4. PriWe 4 1 2 2
5. PWI 4 3 3 2

Figure 5: PMLS/PSEESs according to BA and PR process elements.

PML/PSEE | USWS | USTOOL | USINTE | USVIEW | VA.EVOL
1. ADELE |5 4 4 2 3
2. EPOS 4 4 2 2 4
3. SPADE |3 3 3 2 3
4. PriWe 2 3 3 4 2
5. PWI 2 4 4 2 4

Figure 6: PMLSPSEESs according to US and VA process el ements.
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6.4 Assessment of 5 PMLS/PSEEsagainst 10 process categories

PML/PSEE | Cler.Work | Tech.Work | Groupware | Business | Coop.Work | SW.Prod | Proj.Mgl
1. ADELE |2 4 1 2 4 4 1
2. EPOS 1 3 1 3 3 3 2
3. SPADE |1 2 1 3 2 3 2
4. PriWe 3 1 2 4 3 1 4
5. PWI 3 2 2 3 2 2 2

Figure 7: PMLS/PSEESs according to process categories for emphasis and domain support.

Figure 8: PMLS/PSEES according to process categories for meta-process phases.

PML/PSEE | Meta.Def | Meta.Enac | Meta.Evol
1. ADELE |3 4 3
2. EPOS 3 4 4
3. SPADE |2 4 3
4. Prwe 2 5 1
5. PWI 3 4 3
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6.5 Some moredetailed comments

ADELE: strong on product modeling, cooperation, workspace
control, automated tasks, and dynamic process model.

EPOS:. same, but stronger on model evolution.

SPADE: strong on activity and partly product modeling, model
evolution, general tool architecture.

Process Weaver : strong on simple workflow, only product
placeholders, some clerical support, pragmatical Ul, general tool
architecture.

PWI: strong on activity modeling, user modeling, model evolution,
partly tool architecture.

All PMLs/PSEEs: weak on organization, groupware, user
modeling, user views, early meta-process phases, and late

meta-process phases wrt. evolving the real production process.

And evolution is paramount in software process.



IFIPWG2.4 meeting, Estes Park, CO 22.9-26.9.97 46

6.6 FutureWork on PML/PSEE Assessments

Few such assessments have been published so far.

Remains to:

¢ Validate the given process elements and categories.
More on software management, testing, and meta-process?

e Detail process categories into useful reference models, cf. the
ISPW example.
Make process model assistant, with reusable experience base?

e Assess PMLs/PSEEs more in-depth wrt. to the above.

e Compare with work in business management, office
automation, hardware production etc.

Continue the work in the ESPRIT-projects PROMOTER,
PROTEUS, and PERFECT.

Thanks go to Grenoble process modeling group (Cap, LGl,
CRISS).
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7 Proposalsfor future PSEEsand PMLs

PML design ideas:

e Main view of process moddl: flow diagrams on www.
Annotated with pre/post-conditions, scripts etc. for formal
analysis and computerized enactment.

e A central experience base, with reusable process / product /
guality models on www or in RDBMSes,
cf. TAME [BR91] and EPOS [Min96].

e L ocal project databases, similarly.

e A set of processtools for model editing, presentation, query
(4GL), analysis and synthesis, utilizing the www and with a
standard user interface.

Architectural layers, such as:

4. Project management, of high-level process.
3. Process Engine for medium-level process.

2. Transaction and Version Managetr.

1. DBMS, for data modeling and basic facilities.

e Decentralization and distribution of models and associated
metrics, by the www.

¢ Using Java as a bottom-level PML, using Java interpreters as
Process Engines to execute “active” applets (process scripts)
on process model documents.

e L ocal product workspaces(WS), with development tools.

e Process model evolution, incremental and interpretative
execution. Dynamic binding of human agents or tools.
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Company experience base

Other project web-based Cenér:ggg =
manager web-based
D — reusable >
process,
product and

presentation quality models analysis &

synthesis tool

tools
Project dafabase~"w/ local pr s model Simil
and metrics data imitar
web-based weab-based
planning tool procesg engine

(one peNdeveloper)

Project

manager Developer Developer
WS and WS and
tools tools

Figure 9: Proposed process support architecture on the www.

Pragmatic PSEE principles:

— Low start cost for commitment, training and tool support.

— Reuse existing process handbooks on www, make them “active”.
— Phase in use of metrics as part of the process model.

— Enable overall distribution and reuse of models.
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8 Conclusionon PMLs

Much research on “correct” linguistic paradigm for core PML.
Rather federated set of PMLs — and partial (sub)models?

49

Reason: PSEE developers do not control the PML design space!

Look at STEP/CDIF, WEMC/PIF, UML ...

PML issues:

e Complex area, conceptually and implementationally.

Specific for SPI — dynamics, human-orientation, improvement?

e Agree on common concepts/ formalisms/ taxonomy?

¢ Interoperability and Standardization:
Standard support technologies (www, java),
l.e. modularisation and open systems.

¢ |ntegration with Experience Database:
Metrics, reusable process and quality models,
product libraries, dissemination.

e Engineering of total process models:
planning and analysis, consistency, reuse, configuration, ...

e Flexible user-level evolution of the process model:
Model accessable and changable by most process agents,

from adding new users or access-rights to structural changes.

e Spectrum of support (views, user in control):
reasoning, explanation, awareness, guidance,
non-intrusive automation and monitoring ...

e Bepractical, listen to users:

distribution (www-based workspaces), experience database,
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add-on to existing environment (e.g. project tools).

50
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