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Abstract. F ormal goal and service descriptions are the shibb oleth of the

seman tic w eb services approac h, y et the p eople resp onsible for creating

them are neither mac hines nor logicians, and rarely ev en kno wledge en-

gineers: the p eople who need and sp ecify functionalit y are not those who

pro vide it, and b oth ma y b e distinct from the seman tic annotators. The

gap b et w een users' informal conceptualisations of problems and formal

descriptions is one whic h m ust b e e�ectiv ely bridged for seman tic w eb

services to b e widely adopted. W e sho w ho w a simple tec hnique�using

a wiki to collect user requiremen ts and mediate a progressiv e, iterativ e

re�nemen t and formalisation of user goals b y domain exp erts and their

kno wledge engineer colleagues�can ac hiev e this. F urther, w e outline ho w

the pro cess can b e automated, so as to itself b ene�t from seman tic tec h-

nologies.

1 In tro duction

Service orien ted computing ( SOC ) o�ers a promising new approac h to program-

ming, resource sharing, and organisational collab oration. Seman tic w eb services

address sev eral of the problems SOC faces as the n um b er and complexit y of ser-

vices gro ws, suc h as �nding appropriate services, comp osing, and in v oking them

correctly . But the mec hanisms used to enable this magic require formal, logical

sp eci�cations of user goals and the w eb services that can satisfy them.

W e are curren tly w orking with biomec hanics researc hers who ha v e c hosen

seman tic w eb services as the b est platform to supp ort their w ork. In this con-

text, w e faced the problem of capturing the users' notions of their goals, and

translating them to formal represen tations. These formalisations, for the static

Seman tic W eb as w ell as Seman tic W eb Services, are far from in tuitiv e. Indeed,

the `call for pap ers' for this v ery conference o�ered this gem:

Authors of accepted pap ers will b e required to pro vide seman tic an-

notations for the abstract of their submission for the Seman tic W eb (help

will b e pro vided for this task).

whic h w ould fairly en title our medical colleagues to demand of us �Ph ysician,

heal th yself !�. In our case, w e ha v e tried to bridge the c hasm with a metho dology

where domain exp erts can express their requiremen ts in natural language and,
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through in teraction with a seman tic w eb exp ert mediated b y a wiki, progressiv ely

re�ne their goal in to one expressible in a formalism suitable for use b y seman tic

w eb services.

W e review the con text of the w ork in the next section, then examine the

problem of goal conception and description for users in section 3. In sections 4

and 5 w e presen t our solution and a w ork ed example of the metho d, resp ectiv ely .

Section 6 outlines the future direction of the w ork. Related researc h is discussed

in section 7, and w e conclude in section 8.

2 Bac kground

In this section, w e recoun t a short history of the t w o sides of our problem, as w ell

as the source of our solution. First, w e in tro duce our application domain, an on-

going programme to dev elop w eb services for use in a biomec hanics application.

Section 2.2 reviews seman tic w eb services, noting wh y they ha v e b een selected as

the most promising solution for our application. Finally , in section 2.3 w e lo ok at

the existing soft w are pro cess for LHDL , with whic h they w ere comfortable and

wished to use to dev elop seman tic w eb services goals.

2.1 The Living Human Digital Library

The creation of in-silico mo dels of en tire organisms has b een iden ti�ed as a

`Grand Challenge' problem [1] for informatics, and sev eral pro jects ha v e b e-

gun w orking to w ards the construction of m ulti-domain, m ulti-scale mo dels. Our

w ork concerns one suc h pro ject, the `Living Human Digital Library' ( LHDL ) [2],

whic h in tends to la y a tec hnical foundation for virtual ph ysiomes b y �rst dev el-

oping tec hniques and infrastructure for distributed mo delling and analysis of the

h uman m usculosk eletal system.

F or the immediate purp oses of supp orting LHDL , w eb services are appropri-

ate: they address the need for distributed, autonomous pro vision and in v o ca-

tion of computational services and data storage facilities that the w eb services

approac h pro vides. Longer term, sim ulations of en tire ph ysiomes will require

in tegration across scales and b et w een disciplines (e.g. c hemistry , biomec hanics,

clinical) and sub-systems (e.g. neurological, renal, cardiac). These programmes

are ab out co ordination: the in ten tion is not to create a single federation of ser-

vices that de�ne a single virtual ph ysiome, but rather a framew ork to enable

the in tegration of services to suit particular requiremen ts�ev en to the p oin t

of mo delling individuals for clinical purp oses. As the n um b er of services a v ail-

able for use, and the n um b er engaged in an y one sim ulation, increase, it will

b ecome infeasible to manage them man ually . With the future in mind, LHDL is

in v estigating seman tic w eb services as the most promising tec hnological solution.

2.2 W eb services and seman tics

Service-orien ted computing [3], and esp ecially w eb services [4], ha v e forced a

paradigm shift in computing pro vision. They enable computation to b e dis-
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tributed, and easily in v ok ed o v er the in ternet. `Virtual organisations' of services

can b e constructed for tasks the comp onen t services w ere not designed for. Ho w-

ev er, as services b ecome more complex, and their n um b ers increase, it b ecomes

more di�cult to comprehend and manage their use. T asks suc h as service dis-

co v ery , comp osition, in v o cation, pro cess monitoring and fault repair cannot b e

successfully automated for w eb services, b ecause the descriptions in v olv ed are

only syn tactic, and require h uman engineers to in terpret them. Seman tic w eb ser-

vices [5] add ric h, formal seman tics to enable this automation. By mo delling the

purp ose and in terfaces of the services in logical formalisms suc h as description

logics [6] or abstract state mac hines, w e allo w mac hines to reason in p o w erful

w a ys ab out the services in w a ys that otherwise m ust b e done b y h umans, or are

simply to o exp ensiv e to b e done at all.

The W eb Services Mo delling On tology ( WSMO ) [7] is a leading framew ork for

seman tic w eb services. Its four k ey concepts of domain on tologies, goals, w eb ser-

vices, and mediators evidence its commitmen t to separation of concerns. WSMO

insists on a clear distinction b et w een user goals and their realisation b y w eb ser-

vices, th us enabling capabilit y-based in v o cation. The user's needs and con text are

giv en �rst-class status in the mo delling pro cess, while in telligen t middlew are can

determine ho w to satisfy a user's goal with the services a v ailable to it. Similarly ,

the necessary lo ose-coupling of services, goals, and on tologies is handled b y the

systematics use of mediators, whic h in terv ene in sev eral places where otherwise

heterogeneit y w ould cause incompatibilit y . Bet w een on tologies, OO -me diators

p erform on tology mapping wherev er necessary; WW -me diators allo w w eb ser-

vices to in teract correctly , primarily addressing c horeograph y mismatc hes; user

goals are mapp ed to w eb services b y W G -me diators ; and GG -me diators allo w

the creation of new goals b y comp osing others.

Our WSMO implemen tation is the In ternet Reasoning Service ( IRS ) [8], a

general-purp ose seman tic services platform whic h has b een used in sev eral do-

mains including business pro cess managemen t, e-learning, and e-go v ernmen t. In

its curren t implemen tation, it adopts and extends the epistemological commit-

men ts of WSMO . Its in ternal represen tation format is OCML [9], a frame based

kno wledge mo delling language. The IRS can in v ok e w eb services exp osed via

SO AP or XML-RPC , and exp ort legacy Ja v a and Common Lisp co de as w eb

services b y automatically generating wrapp ers. Goals can b e executed b y send-

ing SO AP messages or making HTTP GET requests, th us supp orting the REST

paradigm. A pro cess of `elev ation' deals with mapping the XML messages of

services to in ternal on tological represen tations expressed in OCML .

2.3 LHDL 's existing soft w are dev elopmen t pro cess

Ev en as LHDL mo v es to w ards a w eb-based infrastructure, the pro ject m ust con-

tin ue to supp ort the dev elopmen t of the legacy clien t soft w are. F or some time the

LHDL mem b ers resp onsible for the LhpBuilder soft w are (co v ered in section 3.1)

had b een successfully using agile dev elopmen t metho ds, and w an ted to retain

them.
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Agile dev elopmen t [10] is a soft w are dev elopmen t philosoph y whic h empha-

sises p eople and comm unication o v er (usually hea vy-w eigh t) pro cesses. There

are sev eral �a v ours of agile dev elopmen t, but they agree on the follo wing `agile

manifesto' ( http://agilemanifesto.org/ ):

� individuals and in teractions o v er pro cesses and to ols

� w orking soft w are o v er comprehensiv e do cumen tation

� customer collab oration o v er con tract negotiation

� resp onding to c hange o v er follo wing a plan

These principles are t ypically realised in the follo wing w a ys:

� the writing of use-case `stories' whic h capture a facet of functionalit y that

the customer describ es in their o wn terms, and that b ecome sp eci�cations

for the soft w are dev elop ers

� rapid turnaround, where users see their requiremen ts implemen ted within

w eeks, fostering trust b et w een customer and engineers

� emphasis on w orking, executable co de instead of design do cumen ts

� simple solutions, whic h should nev er b e more complicated than the curren t

requiremen ts necessitate

� con tin uous impro v emen t, including refactoring, lessens the cost of future

dev elopmen t

� test-driv en dev elopmen t, applying automated tests to co de

In this pap er, w e are particularly in terested in the �rst t w o p oin ts, since

these are the asp ects of agile dev elopmen t most concerned with requiremen ts

sp eci�cation.

In LHDL , domain exp erts and soft w are dev elop ers used wikis to dev elop and

record the use-cases. Wikis [11] are w ebsites where the con ten t is user-editable.

Wikis lo w er the bar for generating w eb con ten t b y b oth pro viding a simpli�ed

language for data en try , and sidestepping bureaucratic con trol of w ebsites. The

wiki engines whic h driv e them often pro vide additional functionalit y suc h as

v ersioning and noti�cation. They are frequen tly used to supp ort comm unit y

w ebsites, lik e BiomedT o wn, since they supp ort a v ery collab orativ e w ork�o w.

Users can add their o wn material and edit the w ork of others, and the iterativ e,

distributed e�orts of man y users�often exp erts�can quic kly lead to impressiv e

con ten t.

3 What is in v olv ed in creating goals?

Ha ving established that seman tic w eb services are an appropriate w a y to attac k

the problems LHDL has set out to tac kle, w e face a new incon v enience: ho w can

users who are not IT -exp erts construct the formal goal de�nitions? In this sec-

tion, w e examine the user's and then the middlew are's p ersp ectiv es on seman tic

w eb services, and then presen t criteria for reconciling the t w o in the con text of

LHDL pro ject.
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3.1 The user's view

The user exp erience in LHDL is mediated b y the LhpBuilder and a comm unit y

w ebsite, BiomedT o wn ( www.biomedtown.org ). The comm unit y services include fo-

rums, wikis, mailing lists and �le storage, and are accessed via a w eb bro wser.

The principle desktop to ol is LhpBuilder [12], a legacy application whic h en-

ables a user to create, store, and manipulate Virtual Medical En tities ( VME s).

VME s are collections of data suc h as MRI images, gait analysis data or �nite

elemen t analysis results. LhpBuilder can p erform op erations suc h as extract-

ing t w o-dimensional slices from v olume data, virtual palpations, or com bining

motion-capture data with b one images.

Some of the tasks a user ma y wish to carry out include: registering as a

mem b er of BiomedT o wn (for an y of sev eral pro jects hosted there); searc hing

and retrieving data resources; using data resources within LhpBuilder; creating

new data resources b y editing existing ones, or b y de�ning pro cessing pip elines

on existing data; imp orting and exp orting data resources from LhpBuilder; up-

loading data ob jects to the rep ository; and adding meta-data to stored data

ob jects. These tasks are de�ned as `stories', written b y the users, and stored at

BiomedT o wn.

There are di�eren t classes of users, who ha v e di�eren t relationships with the

goal generation pro cesses. Most users will simply use existing goals, often without

realising that they are goals: for example, b y submitting a normal w eb form, or b y

in v oking some functionalit y through LhpBuilder whic h is implemen ted through

seman tic services. Another class of users will go to the lengths of suggesting

or requesting new goals, but will not tak e part in seeing them through the

sp eci�cation pro cess. Those who activ ely participate in the generation of goals

will b e a small minorit y . Ev en these practitioners, who are tec hnically sa vvy and

familiar with particular computational to ols of their trade, do not t ypically write

P erl programs, as ma y bioinformaticians w orking in genetics or proteomics, nor

are they familiar with the logical languages used on the seman tic w eb.

3.2 The mac hine's view

Seman tic w eb services require sev eral comp onen ts, whic h in the case of the

WSMO framew ork, include the follo wing:

� user go al description

� domain ontolo gies

� web servic e description description of w eb services

� mapping go als to web servic es either directly or using comp osition

� identifying me diator r e quir ements mismatc hes b et w een on tologies, goals, and

w eb services iden ti�ed and dealt with

of whic h only the �rst t w o should b e of in terest to the t ypical user, and w e

will only consider the �rst here. WSMO , and hence IRS , imp ose a strict division

b et w een goal and service. This allo ws us to explicitly mo del the user's needs,
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without regard to ho w it migh t b e implemen ted. This allo ws the middlew are

to b etter understand the con text of a goal in v o cation, and �exibilit y in ho w to

satisfy it. An IRS goal consists of sev eral comp onen ts:

name whic h iden ti�es the goal

sup er classes whic h ma y anc hor the goal in a goal taxonom y

inputs the parameters passed to the goal

output the returned v alue

c ap ability whic h is a con text in whic h the goal is applicable

Goals ma y ha v e sev eral sup erclasses, so the taxonom y is a graph, not a tree.

Inputs and outputs are named parameters, and eac h is t yp ed b y asso ciation

with a concept from an appropriate domain on tology . The capabilit y in turn is

expressed b y four kinds of axioms:

� pr e c onditions conditions on the inputs that m ust b e met for the goal to

execute

� p ostc onditions conditions on the output that m ust b e met for the goal to

complete

� assumptions conditions in the w orld whic h should hold true b efore in v oking

the goal

� e�e cts conditions in the w orld whic h should b e true after the goal completes

Preconditions and p ostconditions can b e v eri�ed at in v o cation time b y the

middlew are or the services themselv es. Assumptions and e�ects are predicates

on a w orld state whic h cannot b e easily v eri�ed b y the middlew are or services

at run time, and whic h ma y b e un v eri�able in principle. All four are sen tences

in restricted predicate logic, and all are optional (or true b y default, whic hev er

in terpretation suits).

A goal de�nition in IRS 's in ternal represen tation language of OCML , and a

corresp onding graphical represen tation are sho wn in �gures 2 and 3 resp ectiv ely .

3.3 Requiremen ts for a goal formalisation pro cess

Giv en the discrepancy b et w een users who can describ e their goals informally and

p erhaps imprecisely , and the represen tation required b y seman tic middlew are,

w e required a pro cess that meets the follo wing criteria:

1. Perform r e quir ements c aptur e W e are concerned not just with generating the

formal goal, but with the v ery act of disco v ering what the user w an ts.

2. Gener ate formal go al descriptions Iden ti�cation and description of seman-

tic goals using requiremen ts do cs. necessary domain on tologies created or

reused.

3. Gener ate natur al-language do cumentation Not only are formal descriptions

hard to write for non-sp ecialists: they are not m uc h easier to read.

4. Easy to use Users m ust b e comfortable with the pro cess itself.
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5. Fit wel l with curr ent pr actic e . The users ha v e a metho dology whic h w ork ed

w ell for the non-w eb services v ersion of the soft w are and whic h they in tend

to use as they mo v e to w eb services. They are happ y with the results, and

comfortable with the pro cess.

6. Supp ort distribute d development . The teams resp onsible for LhpBuilder and

the seman tics are geographically separated, so collab oration m ust w ork at

a distance. This will often b e the case in SOC en vironmen ts, since one of

SOC 's k ey features is its distributed nature.

4 A lifecycle for agile goal sp eci�cation

Our solution is iterativ e collab orativ e re�nemen t of goals, mediated b y a wiki.

Just as wikis simplify the HTML notation of w ebsites, so w e use a wiki to simplify

the en try of goals. Where the wiki engine turns simpli�ed markup in to HTML , w e

use the in terv en tion of on tology engineers to re�ne the informally stated, natural

language requiremen ts in to OCML ones. The lifecycle then lo oks lik e this:

1. User conceiv es task and dev elops story

2. User en ters natural language goal de�nition in wiki

3. Kno wledge engineer clari�es the natural language

4. User agrees or re�nes this new de�nition

5. Kno wledge engineer creates the formal goals, retaining the natural language

as do cumen tation

In actual use, the pro cess will in v olv e more iteration, sometimes a substan tial

amoun t, dep ending on circumstances.

The user's initial goal descriptions are lo dged in terms of natural language de-

scriptions. F or instance, a user migh t sa y that they w an t to searc h for VME s. W e

use a template to structure the de�nition (see �gure 1 for a completed example).

The distinction b et w een precondition/p ostcondition v ersus assumption/e�ect is

not only often subtle and di�cult for domain exp erts to comprehend, it can also

b e an arbitrary distinction, since it dep ends on ho w the in terface dev elops. This

requires input from the engineer as w ell as the user, and emerges in the pro cess.

Initially , w e just ask for `b efore' and `after' conditions.

F ollo wing submission, a seman tic w eb services exp ert reviews the goal, re�n-

ing it b y making the t yp es and conditions more concrete (i.e. aligning it with

the curren t on tology). The goal ma y suggest a class of goals whic h are b est

separated, in whic h case the engineer can split the goal in to sev eral pages and

pro ceed with eac h.

The domain on tology (or on tologies) ma y also require extension or revision in

the ligh t of the dev eloping goal. The domain on tology can usefully b e insp ected

in a graphical format b y the domain exp ert, to ensure the correct terms are

b eing used.

A t this p oin t, the engineer has essen tially formalised the goal, but c hec ks

with the user via the formalised natural language. If this is correct, the engineer



8 D Lam b ert, S Galizia, J Domingue

pro ceeds to a fully formal represen tation but retains the natural language def-

initions as commen ts. This pro vides do cumen tation, whic h can b e h yp erlink ed

to other pages in the wiki. This can also b e used as a `co okb o ok' b y seman tic

engineers when they construct other goals.

5 Example

In this section, w e illustrate the pro cess of requiremen ts elicitation and goal

formalisation for an LHDL pro ject goal. W e use the example of a user requiremen t

to �nd the URL s of VME s whic h matc h giv en searc h criteria.

The user b egins b y �lling the template form: �gure 1 is a goal sho wing

the use-case story . The on tology engineer b egins b y creating a new goal class,

search-goal . The user seems to w an t sev eral kinds of goal, searc hing b y one of

sev eral criteria suc h as donor attributes, data t yp e, or VME attributes, or cre-

ation attributes. The engineer divides them out in to separate pages, link ed from

the general search-goal sup erclass's page. Common to all, ho w ev er, is that ev ery

goal returns a list of URL s: this can b e recorded on the top-lev el goal's page. W e

will fo cus here on searc hing b y acquisition attributes.

Fig. 1. Wiki page with a goal in dev elopmen t. Note that some parameters ha v e b een

giv en t yp es and are h yp erlink ed to the relev an t pages.

The user's story for this particular goal t yp e sa ys the follo wing:
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Example: Find all scans with slice spacing smaller than 2mm, gener-

ated with an axial scan.

The searc h is expressed b y a list of criteria whic h m ust b e true of eac h URL

returned. Again, another page is built where the engineer can dev elop and explain

the a searc h �lter for acquisition data:

( d e f c l a s s a c q u i s i t i o n - f i l t e r ( )

( ( s l i c e - s p a c i n g - m a x : t y p e f l o a t )

( s l i c e - s p a c i n g - m i n : t y p e f l o a t )

( s c a n - t y p e : t y p e s c a n - t y p e ) ) )

But this is explained to the user in the follo wing terms:

The user creates a searc h �lter ob ject with �eld whic h re�ect maxi-

m um or minim um v alues that are acceptable for VME s.

A t this p oin t, or p erhaps after some iterations in whic h the user and engineer

reac h agreemen t via English, the OCML descriptions are in place. The result is

fully formalised:

( d e f c l a s s s e a r c h - g o a l ( l h d l - g o a l ) ? g o a l

( o u t p u t - r o l e : t y p e ( l i s t - o f v m e - u r l ) ) )

( d e f c l a s s s e a r c h - b y - a c q u i s i t i o n ( s e a r c h - g o a l ) ? g o a l

( ( i n p u t - r o l e a c q u i s i t i o n - f i l t e r : t y p e a c q u i s i t i o n - f i l t e r )

( h a s - p o s t c o n d i t i o n

( k a p p a ( ? g o a l )

( a n d ( h a s - v a l u e ? g o a l a c q u i s i t i o n - f i l t e r ? f i l t e r )

( h a s - v a l u e ? f i l t e r s l i c e - s p a c i n g - m a x

? s l i c e - s p a c i n g - m i n )

( h a s - v a l u e ? f i l t e r s l i c e - s p a c i n g - m i n

? s l i c e - s p a c i n g - m a x )

( h a s - v a l u e ? f i l t e r s c a n - t y p e ? s c a n - t y p e )

( h a s - v a l u e ? g o a l o u t p u t - r o l e ? u r l s )

( f o r a l l ? u r l ? u r l s

( a n d ( < = ( v a l u e ? u r l s l i c e - s p a c i n g )

? s l i c e - s p a c i n g - m a x )

( > = ( v a l u e ? u r l s l i c e - s p a c i n g )

? s l i c e - s p a c i n g - m i n )

( = ( v a l u e ? u r l s c a n - t y p e )

? s c a n - t y p e ) ) ) ) ) ) ) )

Fig. 2. The searc h goal in OCML.
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Fig. 3. An in termediate depiction of the searc h goal as UML.

6 F uture dev elopmen t

W e ha v e used this metho d successfully to pro duce real goal de�nitions and built

services to supp ort them, but there is ob viously scop e for enhancemen t.

Most conspicuous is the absence of seman tics, the use of whic h w ould op en

sev eral options. The pro cess could b e partially automated and brough t within the

seman tic w eb services um brella. An ob vious in tegration w ould b e with seman tic

wikis, in whic h the �nal on tological goal descriptions are stored in a kno wledge

base and in telligen tly extracted in to the wiki as required, instead of b eing merely

presen ted as text in the wiki [13]. Goals could b e categorised sim ultaneously goals

at the wiki and seman tic lev els.

The larger gran ularit y of w eb services mak es it lik ely that case-based reason-

ing and computer-aided soft w are engineering ( CASE ) migh t b e more applicable.

If w e reexamine the agile manifesto in section 2, w e see that w e ha v e not

addressed all the p oin ts. Without pushing the analogy to o far, w e can ask what it

w ould mean to ha v e `w orking co de': this migh t corresp ond to ha ving the formal

de�nitions stored in a reasoner whic h w ould con tin ually c hec k for consistency

(and refactoring could b e partially addressed b y c hec king for redundancy).

Similar problems confron t those creating service descriptions. Although ser-

vice builders are lik ely to b e soft w are engineers and therefore migh t b e exp ected

to b e more familiar with formal notations, they ma y still need help with particu-

lar formalisms lik e WSMO . Wikis pro vide a con v enien t meeting place for soft w are

engineers and seman tic w eb services `consultan ts'.
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7 Related w ork

The seman tic services literature is replete with w ork on service descriptions and

useful, mac hine-reasonable seman tics [14, 15] and ho w to attac h them to directory

services [16, 17], but the question of where the seman tics themselv es come from

is largely ignored. Most of the talk is of describing services, or disco v ering them,

not de�ning users' in ten t.

The IRS w as previously used in Mi AKT [18], brok ering the in v o cation of

services for medical imaging. The t w o b est-kno wn bioinformatics pro jects using

w eb services are

m y

Grid and Bio MOBY .

m y

Grid [19] is an on-going pro ject whic h

pro vides bioinformaticians with w ork�o w to ols whic h can alleviate the c hores of

man ually disco v ering genome-related w eb services and data stores, and the sub-

sequen t programming to in v ok e them. They essen tially w ork ed bac kw ards from

already implemen ted services, annotating them and then using the annotations

to constrain (b y reasoning o v er input/output t yp es) and suggest w ork�o w con-

struction (services w ere also (coarsely) categorised b y task t yp e). In the

m y

Grid

pro ject, D AML+OIL w as initially used [20], but mo v ed to using an extended

RDF [21]. In particular, they note that D AML-S do es not in trinsically supp ort

task t yping. This is a disadv an tage, b ecause users think more along the lines of

tasks they m ust complete, and not ab out the inputs and outputs to them. They

ha v e also lo ok ed at the question of w ork�o w disco v ery [22]. Where

m y

Grid has

generated third part y annotations of existing, non-seman tic w eb services, the

Bio MOBY [23] pro ject set out to create a uni�ed on tology , with services strictly

adhering to the standard terminology and XML message structures. Despite the

on tology itself b eing dev elop ed collab orativ ely , in an `op en source' w a y , this ap-

proac h precludes incorp oration of legacy services and third-part y annotation.

m y

Grid and Bio MOBY are targeted at the genetics and molecular biology

comm unities where practitioners had long used scripting languages to call w eb

services. They are th us not addressing the goal form ulation problem to the same

exten t, since the users ha v e already mostly form ulated them, and ha v e prac-

tice in re�ning them to an executable form, as w ell as b eing more conscious of

what services are a v ailable. Ev en then, in b oth pro jects, familiarit y of the prac-

titioners with the on tology languages w as considered more imp ortan t than their

expressivit y . LHDL has a commitmen t to applying a comprehensiv e seman tic

w eb services framew ork in a domain where there has previously b een little use

of w eb or grid tec hnologies. The goals and practises for the new computational

en vironmen t are naturally less dev elop ed, and requiremen ts elicitation pla ys a

more prominen t role.

8 Conclusions

The LHDL pro ject is driv en b y researc hers in biomec hanics who ha v e opted to

use seman tic w eb services tec hnologies to simplify the pro vision and use of their

computational and data services. They m ust sp ecify seman tic w eb services goals,

but are not exp erts in the relev an t formalisms. This problem has b een largely
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ignored in the literature, but threatens to b e a b ottlenec k as demand for seman tic

w eb services increases from the small n um b er curren tly built b y seman tic w eb

researc hers. The pragmatics of collecting these goals is not w ell explored in the

seman tic w eb, and ours is just one solution of what will surely b e man y .

In our approac h, w e closed the gap b y using a wiki to mediate comm unica-

tion b et w een domain exp erts and kno wledge engineers, allo wing the progressiv e

formalisation of goals initially expressed in natural language. Since the Biomed-

T o wn citizens w ere already using the wiki to record use-cases for their agile

dev elopmen t pro cess, it w as a natural step to adopt the wiki for goal require-

men ts recording, and then further to p erform the `agile dev elopmen t' in the wiki.

The wiki's normal function as a comm unal blac kb oard means the �nal de�nitions

can b e annotated b y the users.

The p oin t of the seman tic w eb, of course, is to giv e the mac hine a greater

understanding so that it can reason ab out our problems and pro vide in telligen t

assistance. W e plan to implemen t this tec hnique as a w ork�o w within our w eb

services platform, and o�er more hin ts from the middlew are, b oth to the domain

exp erts and engineers.

A c kno wledgemen ts
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