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1 Introduction

For long time in Internet transactions between kepand client have been
quite short and usually between only two countdsp#s systems and needs have
developed more complex there has raised a neezhtootmore specifically how the
transactions are coordinated between clients goplists. In today’s world there can
dozens or hundreds of different suppliers for eetige of information and getting
this information from each supplier would be trenhaus task if there would not be
any standardizing for transactions how informatgacquired or some service is
consumed. Also it is vital for the supplier to pidevits service in one unified form to
all of its customers instead of making individualisactions for each client.

The nature of many business transactions betw@mnthnd suppliers are not
straightforward communication between two countagpthat is executed
immediately. In business transaction the commuioicas usually between two
different systems (even in different companies) iarthese cases you cannot rely to
the opposite side that much. To manage these kingituations you have to loosen
up some of the ACID (Atomicity, Consistency, Is@atand Durability) properties in
order to achieve a system that is not stuck fotimgabthers or resources are not
reserved unnecessarily. Time span in these servarebe from start to finish from
few milliseconds up to several months and theyicande numerous different kinds
of transactions, but still can be considered assemngce.

In this paper we focus to Business Transactionoeodt{BTP) that is designed
for these long-term transactions or services. Bi$® provides flexibility for the
transactions and outputs of the transactions. BdBeins up some of the ACID
properties to achieve the possibility to coordireatd control the workflow of long
termed transactions so that resources are nowveskanless its planned to and

systems don’t stuck while waiting for others.



In chapter two we go through the basic functiopaind workaround of BTP.
We look in to the basic principles how BTP worksl &wow it addresses these
problems. We also look what kind of transactionsBiffers and what is benefit of
those. Then we take a quick look of roles and capairts in BTP and go through the
message exchange in BTP.

In chapter three look in some issues and probleatsBTP has. We go little
through what's coming next in BTP and how doesfatgre look like for BTP. In

chapter four we make conclusions about BTP.

2 Business Transaction Protocol

2.1 External Effects

BTP uses two-phase completion protocol to handiecaordinate state
changes. In the first phase is sent an applicatessage from consumer to the
supplier that determines the characteristics andecghe performance of the
Provisional Effect. Then in the second phase i ad8ilrP message that either
confirms or cancels the Provisional Effect to Fig#Hect or to Counter Effect. BTP
does not define how the change from ProvisionadEffo Final Effect or Counter
Effect is done. It can be determined in upper I&usiness agreement or left entirely
to the supplier applications decision. In tablddré is some possible ways the state

change can be handled and still all solutions hlagesame outcome in the end.

Provisional Effect | Final Effect Counter Effect Comment

Store intended Perform the Delete the stored | Provisional Effect

changes without | changes changes, may include

performing them unperformed checking for
validity




Perform the Delete undo Perform undo One form of
changes, making | information action compensation
them visible; store approach

information to undo

changes
Store original state| Allow access Restore original | A typical database
prevent outside state; allow access| approach

access, perform

changes

Table 1. Some alternatives for state change hapffREFO01]

2.2 Transactionsin Business Transaction Protocol

There are two types of extended transactions in, BId¢Mm transaction and
cohesion transaction. Both transactions are ugpeg-dop two-phase completion

protocol.

2.2.1 Atom Transactions

Atom transaction reminds very much typical ACIDngactions. Outcome of an
atom is guaranteed to be atomic. All participantshave the same outcome; all will
be accepted or rejected. But atom is not totallyivedent with atomic transactions.
Isolation and durability are not as precisely dadiras in atomic transaction should
be.

2.2.2 Cohesion Transactions

In cohesion transaction the main idea was to rflexatomicity. Atomicity has

been relaxed so that it is possible to select wheticipants are accepted and what
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rejected. Unlike atom transaction different papcits in cohesion transaction can

have different kind of outcomes depending on tigddri-level business rules.

2.3 Rolesand Relationshipsin BTP

In BTP there is only type of relationship betweensumer and supplier. They
are always in Superior-Inferior type of relatiomhiwhich roles any actor is playing
transactions depends in the place of each actbmvilte transaction. In BTP the
Superior always guides the Inferior. In pictures ihown the Superior-Inferior

relationship in BTP.

imnitiating Aooli service
. . - 1Cation . .
application PPACIION application
lllﬁbaagﬁ“:
element element

« BTP messages_p BTP

Superior Inferior

Picture 2: Basic Superior-Inferior relationshipBmP

There can be hierarchies of Superior-Inferior raeBTP. Inferior always has

one Superior, but Superior can have several Inferlaferior can also be Superior

for some sub actor. The hierarchies can be widedaeg@ in BTP. Simple hierarchy is

shown in picture 3.
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Picture 3: Simple hierarchy in BTP

Superior collects response messages from Infeaimisdecides which are
accepted and which are rejected. If Superior ériof to some other Superior it will
deliver its message upwards and waits for decisan there before giving its
decision to its Inferiors. Depending on the tratisadype, is it atom or cohesion,

Superior will give out decisions to Inferiors.
2.4 Message exchangein BTP

In BTP there are several types of actors in thestation. We will go here
through them shortly and look how the message egeh& done in a BTP

transaction.

2.4.1 Playersin BTP Transaction



2.4.1.1 Initiator
Initiator begins business transaction accordingpime programs request. It
sends required information to the coordinator tuattrols the process of the

transaction. The initiator initiates the coordinatyg using a factory.

2.4.1.2 Factory
Factory creates the context of the business tréaogsatt also initiates the

coordinator of the transaction.

2.4.1.3 Coor dinator

Coordinator is one of the most important playeBrP. Its task is to make sure
that the twp-phase completion protocol finishegprtly. It also tells to the supplier
sides participants what kind of outcome should fivegh. This information the

coordinator gets from the terminator.

2.4.1.4 Service
Service player is communication application onltiferiors side. It receives the
request message and context from initiator andduoateit to enroller for further

processing.

2.4.1.5 Enroller
Enroller reminds little bit of coordinator in thieférior side. It actually can be a
sub coordinator if the Inferior is Superior for seother transactions in the next level

of the hierarchy.

2.4.1.6 Participant (Inferior)
Participant is the actual part that does the reqdesork. It receives the context

of the request from Enroller and acts accordindnao.



2.4.1.7 Terminator
Terminator is usually same player as the initiatogives out final decision to
the coordinator is the transaction confirmed orcedlad. Coordinator then gives out

the decision to Inferiors.

2.4.2 Message Exchangein One Transaction

The transaction begins with initiative from thetilrtior creates a new
Coordinator to its context by using a Factory tatdéfter the Coordinator is created
with the context Factory informs the Initiator thlaé transaction has begun. The
Initiator then sends the request and the contetkigGervice of the Inferiors side.

Service then enrolls a new Enroller for the tratisa with provided context.
The Enroller then forwards the context to the Egdint that actually performs the
request task. If everything works out fine the BHardahen informs to Coordinator
that it will enroll for the transaction. Coordinathen informs the Enroller that it has
been accepted. Then the Service player can respdhd Initiator with the response
context.

Next the Terminator will give out its decision tetCoordinator is the
transaction confirmed or cancelled in atom typada&tion or in cohesion type
transaction give out the confirmed and cancellatigy@ant sets. After this the
Coordinator asks for each confirmed participairit pgepared and if prepared answer
received from all required participants it confirthe prepared participants and
cancels all others. After Coordinator gets confoimeessage from all participants it
sends out a transaction confirmed message to ttmiffator and that finishes the

transaction.



oant

-

Parb

T s B S, mm s Py

xT)

nrollsr

mew(CONT

—I —_— E——— —_— E——— —_——

-

enrol{COMNTEXT)

PREFARE
PREPARED
COMFIRM

COMNFIRMED

e R B S S

ider,

—

Coordinator

createCaontexd])

ﬁ
ﬁ
¥
G
¥
¢

EXT_REFLY

racto

reguest & CONTEXT

getContext()

new (CONTEXT)

response + CONTI

IRM_TRANSACTION

CON
TRAMSACTION CONFIRMED

BEGIM

Teminator

S s S S A . S

Picture 4: Message sequence for simple transaction



3 Issuesin BTP

BTP was the first attempt to create an XML standardusiness-to-business
transactions. When the standard was made thereewbey high hopes that it would
become the glue that binds already existing ens&aptogether. Unfortunately BTP

was not able to achieve this.

3.1 OneModel for Everything

In BTP there is two types of transactions, atomaottesion. Actually cohesion
IS nothing more then a set of atom transactionsof.the problems that occur in B2B
transactions cannot be solved without the possilbdi effect to the business
semantics in the protocol itself. In BTP is presdri@t nearly all semantics of the
business are handled in upper level business agreenT his flexibility can good in
certain cases (specially there are only few sumg)lidut it can be a nightmare if
business agreements are different with dozendfefeint suppliers. For comparison
in WS-Tx each model clearly defines semantics ¥@rgtype of transaction. The
basic idea in WS-Tx was not to try solve everythintlhh one global model, but to

make model for each problem domain.

3.2 BusinessLogic

In BTP the business logic is encoded to the trammsaprotocol. It is for
example possible that the participant sends oudityainformation with the confirm
message to coordinator: this seat reservationpsreserved for 24 hours, but in the
protocol itself is nothing about delivering thisarmation to the terminator that is
suppose to make the decision about it. In this taseser and coordinator must very

close or even be the same player.



3.3 Participants Work

As mentioned in chapter 2.1 how the participarfefior) actually does its work
IS entirely up to the participant, at least in ginetocol point of view. If some kind of
behaviors how participant implements ACID in itsiaas is defined it must be done
in upper level business agreements. This causesbéem for the user or the
coordinator since it cannot have any effect howtthesaction is handled in the
participants end. This means that if some proEediACID is wanted to achieve it

cannot be achieved (atom transaction is not ACief@mple).

3.4 Development of BTP

First version of BTP (version 1.0) was approve@0d02 OASIS. Also an update
was approved for BTP (version 1.1) in 2004, whiddmsmaller adjustments to the
protocol according to feedback from the users.

For the moment there is not any plans to furtheelbp to protocol. Also many
of the developers of BTP (companies and develoaeesghanging their focus more
to WS-C/WS-Tx standards. Specially when very bayets like IBM, Microsoft and
BEA are now developing WS-C/WS-Tx standards tortbgstems it will be apparent
that BTP will be solutions only for the agent babediness transactions, where it is

already very popular.

4 Conclusions

As demands for business transactions increasleedalimhe and more different
kind of problem domain arise, it is coming obvidkiat BTP is not the global
solution for cases in the business transactionsk b&certain features very much
drive towards the situation that BTP will concetdran agent type business

transactions. Although it has been ground breagiagdard the competing standards
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like WS-C/WS-Tx and WS-CAF have many advantagefiffarent kind of scenarios
other then agent type.

Also the fact that coordinators must be exposeather side in the two-phase
protocol is something that enterprises are notngillo do. The hope in the beginning
was that BTP would create Web services transattiaincould connect already
existing enterprise infrastructures. Unfortunatalg BTP could not solve, usually
changes must be made to already existing entesgriserder to get BTP working.

Still the importance of BTP in the development o$iness transaction protocols
has been remarkable. It most likely still is thesim@opular protocol standard for

business transactions used at the moment.
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