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Background
Dur ing 2003 there has been a lot of prog ress with web ser vices. Prod ucts have

ap peared, stan dards have been set and im ple men ta tions have oc curred. Why is 

there so much in ter est in web ser vices? Fun da men tally be cause they better re -

flect the way busi nesses really work.

Busi nesses send doc u ments in ter nally be tween de part ments and ex ter nally to

other busi nesses. The doc u ments can be prom ises to buy, sell or de liver some -

thing or they are re quests for in for ma tion and their re sponses. In all cases a

doc u ment, whether it is pa per, email or a trans ac tion, is sent to some one who

will ser vice it. This is ob vi ously a gross sim pli fi ca tion of business but is in essence 

true.

The doc u ments that flow and the ser vices pro vided at the end point map di rectly

to the XML mes sages flow ing be tween web ser vices. This di rect map ping en -

ables the busi ness and IT to talk the same lan guage. A busi ness man ager will be 

able to un der stand the struc ture of an XML mes sage, the pro cess flows and the

def i ni tion of a web service.

It is only re cently that it has be come prac ti cal to de velop com pos ite ap pli ca tions 

that map di rectly to the busi ness re quire ments. This has come about be cause of

de vel op ment of new stan dards and the in creased per for mance of com put ers

and net works. The web ser vices and XML stan dards en sure that dif fer ent func -

tions can inter-op er ate whether they are in-house built, re-pur posed leg acy ap -

pli ca tions, bought in ap pli ca tions or ex ter nal ser vices. The greater per for mance

of com put ers, and es pe cially the net works, more than com pen sate for the ex tra

processing required to support these standards.

Bloor Re search be lieves that this re flec tion of busi ness by IT, in a cost-ef fec tive

way, means that web ser vices will take off rap idly and that all or gani sa tions

should be plan ning to evolve to wards web ser vices and XML. With that re quire -

ment, both de vel op ment and in te gra tion need to have na tive sup port for the

new en vi ron ment and the tran si tion from the legacy state.

hyfinity’s prod ucts have been built for the prom ise of XML and web ser vices and

pro vide a novel and pro duc tive so lu tion for such pro jects.
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Fast Facts
Key findings In the opin ion of Bloor Re search the fol low ing rep re sents the key facts of which

pro spec tive us ers should be aware:

• PxP is hyfinity’s flag ship prod uct, pro vid ing peer-to-peer in te gra tion func tion -

al ity.

• It is based on their Morphyc Ar chi tec ture, which de fines how to build and ex -

e cute na tive XML-based ap pli ca tion pro jects.

• A key fea ture of Morphyc is a for ward-chain ing logic en gine for the pro cess -

ing of all busi ness rules.

• The prod uct strongly sup ports the con cepts of e-busi ness pat terns as de fined

by IBM and pro vides a set of busi ness pat terns with the prod ucts.

• hyfinity has based its prod uct de vel op ment around XML and re lated stan -

dards and this has pro duced a strong and sim ple tech nol ogy in a short time.

• A num ber of the con cepts and con structs in the ar chi tec ture are dif fer ent to

tra di tional de vel op ment and a short learn ing curve (or more im por tantly a

short un-learn ing curve) is re quired to ap pre ci ate the prod ucts fully. How ever 

the ben e fits of the new ap proach are worth the ef fort in terms of de vel op ing

reliable solutions quickly.

• Be sides PxP, hyfinity mar kets MVC, which im ple ments web user in ter faces

and is based around the XForms stan dard. This prod uct is used for the GUI

for the PxP de vel op ment en vi ron ment as well as the hyfinity web sites.

• PxP is in the busi ness in te gra tion space. Its fo cus is the as sem bly and con -

struc tion of com pos ite ap pli ca tions, based on XML messaging. It does not

sup ply adapt ers to leg acy sys tems, but works with the tra di tional adapter ven -

dors, for ex am ple, iWay. How ever it does pro vide ex ten sions to con vert XML

to SQL and also one to turn well-formed non-XML messages into XML.

• hyfinity has built a se ries of in dus try-spe cific so lu tions on top of PxP and MVC

by pro vid ing re us able as sets tai lored to man u fac tur ing, fi nance and

e-Government.

• The Morphyc ar chi tec ture de fines both a run-time en gine (XEngine) and a

de vel op ment en vi ron ment (XStudio). PxP and MVC are both ex ten sions of

these en vi ron ments.

• The whole of the ar chi tec ture and the prod uct are based around re use.

Nearly all de vel op ment is done by copy ing, clon ing and spe cial is ing ex ist ing

as sets. This has re sulted in very high pro duc tiv ity in the ini tial cli ent

implementations.
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The bottom line hyfinity is a new com pany with a fresh ap proach. They have been able to ex ploit

the emer gence of new stan dards and to de velop a unique ar chi tec ture to pro -

vide an easy-to-use, ef fec tive de vel op ment and in te gra tion en vi ron ment. This is

a prod uct ide ally suited to en ter prises that have made an ar chi tec tural de ci sion

to use XML for all in ter nal messaging, es pe cially in the con struc tion of

composite applications.

Vendor Information hyfinity was formed in 2001. The found ers had worked on early mis sion-crit i cal

XML so lu tions and saw the po ten tial for build ing a new en vi ron ment based on

na tive XML and stan dards and a small kernel.

They de vel oped the small ker nel based on their Morphyc Ar chi tec ture and built

two prod ucts on top of the ker nel; PxP, a peer-to-peer busi ness in te gra tion

prod uct and MVC, which im ple ments and ex tends XForms.

hyfinity is a pri vate lim ited com pany funded by its found ers and en gage ment

and prod uct in come and has made prof its in the last two years.

hyfinity web ad dress: www.hyfinity.com
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Product description
Introduction PxP is hyfinity’s main prod uct. It is a peer-to-peer busi ness in te gra tion pack age

that al lows the in te gra tion, and in some cases the de vel op ment, of com pos ite

ap pli ca tions that re ceive, pro cess and pro duce XML. It in te grates ap pli ca tions

by per form ing a se ries of op er a tions on XML mes sages. Ex am ples of op er a tions

in clude trans form ing, trans lat ing, val i dat ing and rout ing of XML mes sages. If

the ap pli ca tions do not pro duce or ac cept XML then hyfinity will use third party

adapt ers (such as iWay) to deal with the conversion.

PxP stores all the def i ni tions of the trans for ma tions, routings and busi ness pro -

cesses in XML doc u ments. PxP pro cesses the mes sages against the def i ni tions by 

us ing hyfinity’s un der ly ing tech nol ogy called XEngine. XEngine is the ker nel

prod uct and is an im ple men ta tion of their Morphyc Ar chi tec ture (de scribed

later). The def i ni tions are cre ated us ing their in te grated de vel op ment en vi ron -

ment, XStudio. XStudio is also built on top of XEngine.

XStudio has a lot of user in ter ac tions through a browser. This user in ter face is

built us ing hyfinity’s other prod uct MVC. MVC is an im ple men ta tion of XForms

and was de vel oped to sim plify the de vel op ment of XStudio. It is now mar keted

as a sep a rate prod uct for any one who needs an XForms-based web application.
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All the prod ucts and the Morphyc Ar chi tec ture are closely linked and in ter de -

pen dent. There fore it would be pos si ble to start the prod uct de scrip tion in sev -

eral places. Bloor Re search has de cided to start from the run-time ar chi tec ture

and then work back to the de vel op ment en vi ron ment and the specific products.

Morphyc Runtime The heart of hyfinity is the Morphyc Ar chi tec ture and this ar chi tec ture is im ple -

mented by XEngine. The ba sic role of the en gine is to con sume XML mes sages

and emit other mes sages. The pro cess re quired to go from in put to out put is de -

fined in the Rules Base and will re quire some work ing stor age known as a

Factbase. The en gine is a for ward-chain ing logic en gine. For those of you not

fa mil iar with this con cept the box on the left gives a brief de scrip tion.

In hyfinity’s XEngine the rules are de fined by a set of XML state -

ments called a logicsheet. The ac tions can in clude, for ex am ple, 

the pro cess ing of an XML Schema Def i ni tion (XSD) to en sure the

va lid ity of the in put mes sage or the use of Ex ten si ble Style-sheet

Lan guage Trans for ma tion (XSLT) to trans form the in put into a

dif fer ent struc ture or the call ing of any other ser vice. As well as

the rules the work ing stor age is held as a XML structure.

The fact that mes sage, data and pro gram logic are all held in

the same for mat (XML) harks back to the pu rity of a von

Neumann Ma chine where all mes sages, data and pro gram also 

were held in the same for mat (in that case bi nary).

The fact that the Morphyc Ar chi tec ture uses XML for mes sages,

work ing stor age and rules means that the de vel op ment of the

en gine was small and ac counts for the power of the prod uct de -

vel oped by a small team.

How ever an en gine that con sumes and emits XML is not suf fi -

cient to con struct an ap pli ca tion. This will re quire mul ti ple en -

gines in ter act ing with each other by pass ing XML mes sages as

shown in Fig ure 2.

This is a peer-to-peer net work and the en gines may phys i cally re side any where.

They may be on the same phys i cal ma chine or any where on a network.

Be sides the stan dard XEngine, pro vided with PXP and MVC, Cus tom En gines

can be de vel oped. These will en able pro cess ing that can not be de fined with

XEngine and, in par tic u lar, con nec tion to non-XML en vi ron ments. hyfinity pro -

vide en gines, such as SQLiser for ac cess ing re la tional data, and XMLiser that

con nects to mes sages in non-XML for mat. Other en gines in clude dis patch ers

for e-mail, fax and SMS services.

It should be noted that XEngine is not just used for the run-time en vi ron ment but

is also the ba sis of the de vel op ment en vi ron ment, XStudio. XStudio is, in a

sense, just an other ap pli ca tion and there fore it makes sense to de velop it on top 

of XEngine. This has some ma jor benefits:
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For ward-Chain ing Logic En gine

The pro cess ing of a for ward-chain ing logic en gine is de fined

by a se ries of ‘IF con di tion THEN ac tion’ rules (note there is no

ELSE clause). 

When the en gine con sumes a mes sage it looks at its rules base

to see if any of the con di tions eval u ate to true. If so the ac tion in 

the rule is pro cessed: this ac tion may change some in for ma tion 
in work ing stor age.

When the ac tion is com plete the en gine checks to see if the

con di tion of any other rule eval u ates to true; if so, the pro cess is 

re peated. Rules that pre vi ously eval u ated false may now be
true be cause of changes in the work ing stor age.

This con tin ues un til no rules that have not been trig gered eval u -

ate to true. Then one or more mes sages may be emit ted.

Such en gines will have mech a nisms to de cide which or der rules 
should be pro cessed if more than one eval u ates as true and

also to en sure that a rule does not trig ger twice.

As can be imag ined, de fin ing pro cesses us ing a rules base is

dis tinctly dif fer ent from writ ing pro ce dural code. How ever it is a 
very pow er ful con struc tion and par tic u larly suit able for busi -

ness rules as it tends to be the way busi ness peo ple de fine busi -
ness rules.



• New XStudio func tions can be built us ing XStudio so speed ing the de vel op -

ment.

• The user in ter face is used by the de vel op ers so it has had an ex ten sive us abil -

ity test be fore the first prod uct was released.

• The plat form has been thor oughly tested.

Fi nally, hyfinity’s first two prod ucts are also based on the XEngine, PxP (the busi -

ness in te gra tion prod uct) and MVC (the forms prod uct).

Morphyc Development
Environment

Hav ing de scribed the run-time en vi ron ment it is ob vi ous that there is a re quire -

ment for a de vel op ment en vi ron ment that can:

• De fine new, or use ex ist ing, XML re sources such as mes sages, style sheets or

schema def i ni tions.

• De fine the over all struc ture of an ap pli ca tion pro ject with the inter connect -

ivity be tween pro cess ing nodes.

• Cre ate the logicsheets.

• Test new func tions.

• De ploy func tions.
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All of this is ac com plished through the ex tended de vel op ment en vi ron ment

XStudio. To un der stand the struc ture of XStudio we need to in tro duce some fur -

ther con structs that are used to sim plify de vel op ment us ing XStudio. The con -

structs are pat terns and blueprints

Patterns Pat terns in Morphyc are based on a con cept de vel oped by IBM to as sist in the

de vel op ment of e-busi ness ap pli ca tions. It was re cog nised that e-busi ness ap -

pli ca tions tended to share sim i lar in ter ac tion pat terns cov er ing all as pects of

e-busi ness so lu tions. Two example patterns are:

• Ex posed_Busi ness_Ser vice: that pro vides a ser vice ac cess point for ex ter nal

or gani sa tions. For ex am ple a busi ness re ceiv ing a pur chase-or der.

• Man aged_Pro cess: that pro vides sup port for long-run ning trans ac tion con -

ver sa tions that sup port many busi ness pro cesses. For ex am ple the steps re -

quired to pro cess a purchase-order.

The pat terns de fine the ba sic im ple men ta tion struc ture for such pro cesses and

what has to be done to particularise them.

XStudio is de liv ered with a large se lec tion of these pat terns, plus the abil ity to

de velop new pat terns if they are re quired or deemed nec es sary.

hyfinity ap pli ca tion pro jects are con structed by choos ing suit able busi ness pat -

terns, con fig ur ing them into run-time pat terns for the spe cific ap pli ca tion, then

con nect ing them to gether and fill ing in the detail.

The use of pat terns speeds up de vel op ment in two ways. It re duces, or elim i -

nates, the ef fort re quired in de vel op ing base code. It also in creases the qual ity

of the pro ject by re us ing tried and tested processes.

Blueprints Blue prints de fine the con text and frame work for ap pli ca tions.

For ex am ple, hyfinity’s PxP (their peer to peer in te gra tion prod uct) is an ap pli ca -

tion and is de fined by its blue print. The blue print has three parts:

• Pat tern Pools: these in clude all the pat terns that could be of in ter est to this

ap pli ca tion space.

• Ar chi tec tural Lay ers: de fine the dif fer ent types of el e ments that make an ap -

pli ca tion. For PxP these are:

» Busi ness Net works—rep re sents net works of busi nesses in ter act ing, such

as a mar ket place of buy ers and sellers.

» Busi nesses—rep re sents the in di vid ual busi ness in the net work.

» Ser vices—the ser vices of fered and ex posed by the busi ness.
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» Pro cesses—in ter nal busi ness pro cesses re quired to pro vide the ser vices.

The pro cesses are not ex posed to ex ter nal busi nesses.

» Re sources—such as re la tional da ta bases, mes sage queues, etc.

• As set Pools: these store mes sages, schemas, style-sheets, logicsheets and

other types of as sets.

Defining the Overall Structure The struc ture of the pro ject is de fined by choos ing busi ness pat terns, plac ing

them in the lay ered ar chi tec ture and con nect ing them to gether. A sim ple frag -

ment is shown in Fig ure 3.

The Or der_Ser vice is a run-time pat tern, based on the Ex posed_Busi ness_Ser -

vice busi ness pat tern. It is in the ser vice layer so it is clear that it pro vides a ser -

vice that will be ex posed to the other us ers. It is con nected to the
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Pro cess_Man ager that is based on the Man aged_Pro cess busi ness pat terns. It is 

in the pro cess layer be cause it is not ex posed to the outside world.

This lay er ing and struc tur ing very quickly builds up the over all ar chi tec ture of the 

ap pli ca tion and makes it very easy to nav i gate around. A more com plex ex am -

ple to show the power is shown in Fig ure 4.

The run-time pat terns can be opened up to show their in ter nal pro cess ing

nodes; the ex am ple in Fig ure 5 shows an or der ful fil ment ser vice. Each of the

nodes will have var i ous as sets as so ci ated with it and, most im por tantly, the

logicsheet that de fines the rules re lated to this process.

Create the logicsheets The logicsheet is at tached to a node. Mak ing up the logicsheet is a set of rules.

The rules are de vel oped by us ing the RuleMaker sec tion of XStudio. Fig ure 6

shows an ex am ple of de vel op ing a sim ple rule.

The top just shows the nam ing and con nec tion to the logicsheet.

The next sec tion shows the con di tion clauses in graph i cal form. Only the bot tom 

clause has been de vel oped and the mes sage con tains a frag ment of XPATH re -

lated to or der place ment. The other two clauses have not yet been de vel oped

but will take on a de fault so that the rule can be tested even while incomplete.

The re sults sec tion shows that if the con di tion is true then the or der_place ment

ser vice will be started.

The same pro cess is con tin ued for each rule re lated to a node.

Test new function Test ing is very sim ple as all mes sages are XML. To test a new ser vice it is only

nec es sary to cre ate the rel e vant XML mes sage and send it to the rel e vant ser -

vice. XStudio in cludes a func tion called XClient. As can be seen in the ex am ple
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shown in Fig ure 7, XClient sim pli fies unit test ing. The name of the ser vice to be

tested is en tered and the test mes sage is ei ther read from a file or typed in di -

rectly. The re sults are im me di ately avail able for view ing in a win dow below the

request window.

Ap pli ca tion pro jects can be con structed top down or bot tom up. With tra di tional 

de vel op ment there has al ways been the is sue of de vel op ing har nesses and stubs 

to al low test ing of par tially com plete sys tems. This is sue does not ex ist in the

Morphyc en vi ron ment be cause any pat tern or node is al ways ex e cut able, and

will re turn a well-struc tured piece of XML, so that testing can continue.

Deploy function When a pro ject has been tested it can be de ployed into pro duc tion. This is a

mat ter of mov ing the re quired as sets (logicsheets, XSD, XSLT, and oth ers) from
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the test to the pro duc tion en vi ron ment. This de ploy ment is sim ple be cause there

is no ‘com pile’ pro cess and it is just a mat ter of mov ing the rel e vant source to

the new location.

XStudio has a func tion called XGen that as sists with this pro cess. At the sim plest

it can be pointed at a com plete pro ject and told to de ploy it in to tal to a sin gle

phys i cal node. It can also be pointed at par tic u lar pat terns or even in di vid ual

nodes and de ploy just that part. Fur ther, the in di vid ual parts can be de ployed

on a sin gle node or dis trib uted around a network.

The environment All of XStudio has been built us ing it self and in par tic u lar it should be noted that

all the screens that have been shown above have been de vel oped us ing MVC.

MVC was orig i nally built to speed the de vel op ment of the GUI in ter face of

XStudio but it is avail able as a prod uct from hyfinity as a very sim ple way to de -

velop web-based GUIs. As an ex am ple of the power of MVC the whole of

hyfinity’s web site has been built using MVC.

Implementation The run-time plat form only re quires a Java Vir tual Ma chine (JVM), an XML

Parser, and an XSLT En gine. It ships with an Open Source en vi ron ment that in -

cludes Tom cat (a sim ple web server), Xerces (an XML parser), Xalan (an XSLT en -

gine) and Sun Mi cro sys tems’ JVM. If the nodes are to be pub lished as web

ser vices then there is a re quire ment for a web server. Tom cat can be used, but

for high-end ap pli ca tions, IBM WebSphere has been tested.

Al though there is no re quire ment for a da ta base, the plat form sup ports SQL

Server, DB2 and Tamino, which is an XML da ta base from Soft ware AG. The

Plat form also sup ports Linux and test ing against Solaris, BEA WebLogic and Or -

a cle is cur rently underway.

hyfinity has also tested their prod ucts with a XML hard ware ac cel er a tor from

DataPower. This re quires no change to the ap pli ca tion def i ni tion and pro vides a 

con sid er able boost in performance.
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Summary
hyfinity re cog nised the fu ture im por tance of Web Ser vices and XML early. They

also re cog nised the im por tance of the con cept of pat terns for sim pli fy ing the

cre ation of e-busi ness so lu tions. They be lieved that ex ist ing ap pli ca tion de vel -

op ment and run-time tools were not architected for this new en vi ron ment and

did not fit well with it. This un der stand ing led to the de vel op ment of hyfinity’s

Morphyc Ar chi tec ture, which is based on the new con cepts and sup ports the

development of web services.

The ar chi tec ture de fines how all data, mes sages, pro cess def i ni tions and in ter -

face def i ni tions can be held in XML for mat. This con sis tent use of XML greatly

sim pli fies the de vel op ment of new solutions.

Us ing the ar chi tec ture hyfinity have de signed, de vel oped and de liv ered two ap -

pli ca tion en vi ron ments: PxP and MVC.

MVC cre ates and runs forms-based ap pli ca tions. It is an im ple men ta tion of the

re cently rat i fied XForms stan dard. The power and speed of de vel op ment with

MVC can be seen by look ing at the de vel op ment en vi ron ment for PxP, which

was all developed using MVC.

PxP is a Peer-to-Peer web ser vices in te gra tion prod uct. The use of the Morphyc

Ar chi tec ture pat terns and lay ers has en sured a well struc tured, easy to use and

pro duc tive de vel op ment en vi ron ment, sup port ing a highly ef fi cient dis trib uted

run-time capability.

Early us ers of these prod ucts have shown that it can be used to pro duce in dus -

trial strength so lu tions, which are ca pa ble of mod i fi ca tion and ex ten sion, in a

highly ef fec tive manner.

hyfinity has ar rived at just the right mo ment to drive the web ser vices surge that

we ex pect in 2004.
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Glossary
Be low are some short def i ni tions of tech ni cal terms used in this re port.

XML: Ex ten si ble Mark-up Lan guage is a stan dard for de fin ing in for ma tion for -

mats made up of mark-up tags that de fine the data and the data itself.

XForms: An XML def i ni tion of a form that care fully sep a rates the def i ni tion of

what a form does and how it looks on a par tic u lar device.

XPATH: an XML stan dard for ad dress ing parts of XML doc u ments.

XSLT: Ex ten si ble Style-sheet Lan guage Trans for ma tions is a stan dard way to de -

scribe how to trans form (change) the struc ture of an XML doc u ment into an XML

doc u ment with a dif fer ent structure.

XSD: XML Schema Def i ni tion is a rec om men da tion of W3C; it spec i fies how to

for mally de scribe the el e ments in an XML doc u ment. This de scrip tion can be

used to ver ify that each item of con tent in a doc u ment ad heres to the de scrip tion 

of the el e ment in which the content is to be placed.
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Copyright & Disclaimer
This doc u ment is sub ject to copy right. No part of this pub li ca tion may be re pro duced by

any method what so ever with out the prior con sent of Bloor Research

Due to the na ture of this ma te rial, nu mer ous hard ware and soft ware prod ucts have been

men tioned by name. In the ma jor ity, if not all, of the cases, these prod uct names are

claimed as trade marks by the com pa nies that man u fac ture the prod ucts. It is not Bloor Re -

search’s in tent to claim these names or trade marks as our own.

Whilst ev ery care has been taken in the prep a ra tion of this doc u ment to en sure that the in -

for ma tion is cor rect, the pub lish ers can not ac cept re spon si bil ity for any er rors or

omissions.
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