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derivative works that comment on or otherwise explain it or assist in its
implementation may be prepared, copied, published and distributed, in whole or in
part, without restriction of any kind, provided that the above copyright notice and this
paragraph are included on all such copies and derivative works. However, this
document itself may not be modified in any way, such as by removing the copyright
notice or references to OASIS, except as needed for the purpose of developing OASIS
specifications, in which case the procedures for copyrights defined in the OASIS
Intellectual Property Rights document must be followed, or as required to trandate it
into languages other than English.

The limited permissions granted above are perpetual and will not be revoked by
OASIS or its successors or assigns.

This document and the information contained herein is provided on an "AS IS" basis
and OASISDISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO ANY WARRANTY THAT THE USE OF
THE INFORMATION HEREIN WILL NOT INFRINGE ANY RIGHTS OR ANY
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE.

OASIS takes no position regarding the validity or scope of any intellectual property or
other rights that might be claimed to pertain to the implementation or use of the
technology described in this document or the extent to which any license under such
rights might or might not be available; neither does it represent that it has made any
effort to identify any such rights. Information on OASIS's procedures with respect to
rightsin OASIS specifications can be found at the OASIS website. Copies of claims
of rights made available for publication and any assurances of licenses to be made
available, or the result of an attempt made to obtain a general license or permission
for the use of such proprietary rights by implementors or users of this specification,
can be obtained from the OASIS Executive Director.

OASIS invites any interested party to bring to its attention any copyrights, patents or
patent applications, or other proprietary rights which may cover technology that may
be required to implement this specification. Please address the information to the
OASIS Executive Director.
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104 Executive Summary

105

106 Increasingly an application is no longer a stand-alone entity. Applications must

107  access other applications and modify data held by other organizations to get their

108  work done.

109

110  Ashbusinessinteractions extend over the Internet, a protocol is needed to manage the
111  interactionsin that loosely coupled, asynchronous environment, where traditional

112  techniques of resource locking no longer work. We show a detailed set of examplesin
113 atravel agency/travel provider scenario to illustrate many concepts of BTPin area-
114  world business environment.

115

116  The Business Transaction Protocol, or “BTP,” provides a common understanding and
117  away to communicate guarantees and limits on guarantees between organizations.
118 Theformal rules are necessary for the distribution of parts of business processes

119  outside the boundaries of an organization. BTP solves part of the problem for

120  developers of loosely coupled transactions—the coordination and forcing a consistent
121  termination portions. Expertise in the design of compensating actions is still required,
122  but these compensations are local rather than distributed.

123
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Introduction

This document is a primer on the OASIS Committee Draft of the Business
Transaction Protocol, BTP 1.0. [BTP Specification] We do not cover the entire
protocol, but we do introduce much of the terminology. We do not discuss the
optimisations designed into the protocol (from the contributed base documents, even
though they are an important factor in assuring high performance of the protocol.

We suggest that you read this Primer before reading the first section of the BTP
Specification. [BTP Model]

We first describe the environment in which BTP will function, define the goals of the
Business Transaction Protocol, examine a set of related examples, and conclude with
some questions and answers on BTP.

Transactions in Loosely-coupled Systems

Conventional transaction processing in tightly coupled systems supports the so-called
ACID properties or guarantees—a transaction is

» Atomic: All or nothing. If interrupted by failure, all effects are undone (rolled
back).

» Consistent: A consistent result is obtained, allowing clean state changes. The
effects of atransaction preserve invariant properties.

» |solated: Effectsaren’t visible until all participants agree. A transaction’s
intermediate states are not visible to other transactions. Transactions appear to
execute serialy, even if they are performed concurrently.

» Durable: The effects persist after the transaction is complete. The effects of a
completed transaction are persistent; they are never lost (except in a
catastrophic failure).

Unfortunately, maintaining all of the transactional ACID semanticsin aloosely
coupled environment is not practical —in part because of the need to use
compensating transactions in certain cases, in part because of more complex failures.
Typica locking techniques introduce problems where the transactions may last hours,
days, or even longer, so that complex lock management al gorithms or new
interactions need to be introduced.

Isolation is also an issue in a distributed environment, not least in that business issues
argue against indefinite locking of resources.

ACID transaction processing, of course, works well in distributed environments today.
But the assumptions that make a network of Automatic Teller Machines work well are
not present in coordinating a group of autonomous parties. The ATMs are not
autonomous in terms of the transaction protocol: they communicate with a centralized
database; locking can be done within that database because the database is under the
control of asingle enterprise; and the loosely coupled ATMs wait synchronously for a
transaction to proceed.
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Finally, in distributed interactions, communication islessreliable. Connections are
intermittent, load plays a significant role in performance, and (in the case of wireless
mobile devices) communications may fail altogether.

We have already described the ACID properties for [tightly-coupled] transactions.
Transaction semantics that work in atightly coupled single enterprise cannot be
successfully used in loosely coupled multi-enterprise networks such as the Internet.

The Business Transaction Protocol relaxes some of the ACID properties as
summarized in the following table.

Property Tightly coupled BTP Atoms BTP Cohesions
Atomic All or nothing All or nothing Negotiated by
participants and
coordinator
Consistent | Clean state changes | Clean state changes Clean state changes.

Note that client and
coordinator can have
interim steps to decide
what the finalization
set is, but once the set
is determined the
transition to confirmed
or cancelled is aways

clean.
| solated Effectsaren’t Relaxed, visibility of Relaxed, visibility of
visible until all effects controlled by the | effects controlled by
participants agree | service the service
Durable Effects persist Effects persist Effects persist, some
may be volatile

Requirements for Business Transactions

In this section, we will define BTP-specific terms and discuss how traditional
transaction semantics can be weakened for the Internet. Termsdefined inthe BTP
Specification areinitalics

As more organizations attempt to integrate heterogeneous environments with different
transaction coordination semantics, both inside the enterprise and with business
partners, a standard coordination protocol isrequired. BTPisdesigned to alow the
coordination of business transactions that span multiple participants ensuring that a
transaction has a consistent without concern for whether the transaction spans
disparate applications, developed with disparate technologies, and potentially
deployed in different organizations.

In such circumstances, a single party does not control al the resources needed for a
transaction. We assume that each participant is autonomous and must manage its own
resources while maintaining commitments it has made in atransaction. This mirrors
the real world of business, where there are varying degrees of privacy and control
over how resources are committed and interactions managed, typically by negotiation.

OASISBTP Primer - version 1.0 Page 8
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221  Intheir autonomy, the participants in a business transaction may use recorded before-
222  or after-images, or compensation operations to provide a “roll-forward, roll-back”
223  capacity to enable coordination with respect to the overall outcome of the business
224 transaction. Locking can work for short-lived transactions, but compensation is more
225  suitable for longer-lived transactions.

BTF | Caommitment ManageEment
CoreBumad Prowvidar
15— ;f".; E
H
. Emwe %)
: sl
226
227

228  TheProvider of aservice decides when to commit/unlock, and when to compensate
229 internal transactions/resources, but must provide both confirm and cancel mechanisms
230 for commitments it makes. The Provider decides how to meet its commitments; the
231  Consumer manages the business transaction within the commitments made by the
232  providers. While participants have autonomous control of their resources, they must
233  dso offer some commitment to enable the coordinated and controlled termination of
234  the business transaction.

235

236 BTPisatransactional protocol that alows independent participants and coordinators
237  to negotiate commitment to a business transaction and allows implementations to
238  manage those commitments to coordinate termination of the business transaction.

239 The Business Transaction Protocol

240 Today service providers often offer their commitments to a business transaction with
241  cavedts, or reservations. But thereisno standard protocol for those commitments to
242  be made or managed to termination—the coordination and termination of these types
243  of transactions requires out of band a priori agreement between developers on both
244 the consumer and provider sides of the transaction.

245

246  Theideaof negotiating commitment to transactions already exists in many situations
247  today. We will show realistic scenarios where commitments are made for a business
248  transaction in apessimistic or optimistic way. For example, in the case of booking a
249  flight, many providers take a pessimistic approach to their commitment to the

250 transaction.

251

252 N.B. Weareusing real company names in the following sections, in part to make the
253 examplesmorerealistic, and in part to defer (or even avoid) having to modify many
254 graphics.

255
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Flight Booking | Pessimistic Provider

Travel Agent United Airlines
(Consumer) Message Flow (Provider)

Flight Booking

N
& >
' @ « - —
E 4 Flight provisionally booked

(for 24hours)

g\

Outcome 1
Confirmation within 24 hours

\ 4

Booking # and confirmation

Outcome 2
Cancellation within 24 hours, N
booking cancelled Ll

Outcome 3
No Confirmation received, booking
cancelled

256
257  Inthe case of booking a Hotel Room, many providers take an optimistic approach to

258  their commitment to the transaction.

Hotel Reservation | Optimistic Provider

Travel Agent Marriott
(Consumer) Message Flow (Provider)

1§

Room Booking

Ny,
< /
Y

Room booked
(Cancellation restriction, 24hrs prior
to arrival)

Outcome 1
Cancellation prior to 24hrs before

arrival ) -
rd

Confirmed cancellation

Outcome 2
Cancellation within 24 hours, of
arrival »

Confirmation of Charge and
cancellation

259
260 BTP s ability to coordinate between services offered by autonomous organi zations

261 makesitideally suited for usein a Web Services environment, and as an underlying
262  protocol for more loosely coupled business transactions semantics defined by

263  conversation and process management standards.

264

265  Seethe diagram on the next page.
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BTP | Commitment Management Scope of
interoperation

Conversation [ Business Process Management s:r":';
- e .

Web Services

Comversatan
Fropess
Managarmeant

Business Transaction Protocol

BTP Implementation

Transactional § Intra

Transaction  Commitmeant
Management Management

266

267 Goals and Motivation for BTP

268 The OASIS Business Transaction Technical Committee was started to support

269  businesstransactionsthat constitute units of work across multiple decoupled,

270  distributed parties. The protocol it has defined, the Business Transaction Protocal, is
271  usually abbreviated BTP.

272

273  BTP solves problems in environments with complex business interactions with

274  potentially unreliable infrastructure over potentially unreliable communication links.
275 Thegoa of atypical businessinteraction isto provide a concrete completion or

276  cancellation, under potentially complex business rules that need not (and can not) be
277  understood by all participants.

278

279  More specificaly, BTP goalsinclude

280

281 » Defineamodel for transactions across the internet, with participants
282 from different organizations

283 » Compose and coordinate reliable outcomes in the face of potentially
284 unreliable communication channels and infrastructure

285 * Managethetransaction life cycle

286 »  Support transactions between loosel y-coupled systems communicating
287 with each other asynchronously (for enterprise scalability and function)
288 »  Support long-running transactions that might last longer than any

289 business will reasonably reserve its resources for another

290 » Coordinate multiple related interactions

291 » Provide afoundation for workflow and business modeling/execution
292 tools

293
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294  Wewill use aset of travel reservation examplesin this Primer, as many of the
295 problems solved by BTP are present in these common interactions. For amore
296  detailed description of the model of BTP, including a full discussion of error cases
297  and optimizations, see Part One of the specification. [BTP Model]

298 Atoms and Cohesions

299 BTP Atomic Transactions, or atoms, are similar to transactions in tightly coupled
300 systems, but the isolation property is relaxed, although the transactions are durable
301 (seetable below). One atom coordinator and zero or more sub-coordinators

302  coordinate a transaction; each manages one or more participants. Participants act on
303  behalf of servicesto either accept (confirm) or reject (cancel) the work done by the
304  service within the scope of the atom. In addition, the outcome of an atom is atomic,
305 suchthat al of the participants will either confirm or cancel.

306

307 Cohesive Business Transactions, the term for which is blended into the portmanteau
308 word cohesions, similarly relax the isolation property, allowing the effects of a

309 cohesiveinteraction to be externally visible before the interaction is committed. In
310 addition, a cohesion may deliver different termination outcomes to its participants
311  such that some will confirm whilst the remainder will cancel. Finally, consistency is
312  determined by agreement and interaction between the client (initiator) and the

313  coordinator. The cohesive coordinator therefore has a more complex role than the
314  atom coordinator.

315

316 Cohesions may consist of multiple sub-transactions; cohesions and atoms may have
317  multiple participants, thus generating tree diagrams of relationshipsin a Business
318  Transaction.

319

OASISBTP Primer - version 1.0 Page 12
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319 The Travel Scenario

320 To help explain the roles and interactions in the Business Transaction Protocol, we
321 usethefollowing scenario and variations for booking atrip. Thetrip incorporates a
322  flight, hotel, and car rental reservation and bookings. The scenario covers a number
323  possible outcomes and variations that show how BTP can be used to coordinate many
324  different types of transactional interactions.

325
BTP | Business Transaction Scenario
Ll
Travel Agent 4‘ﬁ
’ {: Marriott.com > Resl.ekr)\tlzltlon L
= g Hertz.com M
Cgr Re_zntal l
ervice
Transactional
Systems
326
327  Wewill usethis Scenario for five examples:
328
329 1. Single Party Atomic Transaction
330 Booking a Flight at UAL.com
331 2. Multi Party Atomic Transaction
332 Booking a Flight, Hotel and Car in one business transaction
333 3. Single Service Type Cohesion
334 Price comparison of aflight through UAL.com, BA.com and Qantas.com,
335 subsequently confirming the best option and cancelled the alternatives.
336 4. Multi Service Type Cohesion
337 Booking a Flight, Hotel, and Car in one business transaction but including a
338 price comparison for the flight portion through UAL.com, BA.com, and
339 Qantas.com, and subsequently confirming one of the Flight options and Hotel
340 and cancelling the Car bookings.
341 5. Multi Party Compound Transaction
342 A Consumers view of booking a Flight, Hotel and Car in one business
343 transaction through a Travel Agent Service, where the Travel Agent actsas an
344 intermediary of the consumers behalf.
345

346  Weindicate alternative steps with a decimal notation—for example, Stage 5.1, Stage
347 5.2, and Stage 5.3 might all be valid continuations from a Stage 4.

348

349  Wedo not discuss the optimisations designed into BTP (from the contributed base
350 documents), even though they are an important factor in assuring high performance of
351 theprotocol. Committee Specification describes the optimisations. [BTP

352  Specification]

353
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Example 1—Single Party Atomic Transaction

Thisisthe simplest of the four examplesin the scenario but one that we will explore
in depth to convey the roles, messages and sequence of those messages, the BTP
protocol. As we examine the other examples we will be able to apply that
understanding to the more complex examples without repeating all the lower level
details.

BTP | Single Party Atomic Transaction

Travel Agent
(Consumer) Message Flow

Flight Reservation )

Confirmation # (Flight provisionally booked
for 24hours)

In looking more deeply at this transaction, we will see the phases of the transaction,
the message exchanges, and commitments made by the involved parties.

Stage 1: Fi ra'y the Travel Agent ETP | Eingle Party Afomic Transactian

(Initiator) creates a business transaction kit s :1:!;_1 re
(Context) for the work it wants to

accomplish. It does this through, what
we will abstractly refer to as, a
Coordinator
(Factory/Coordinator/Decider).

Stage 2: The Travel Agent (Initiator)
then makes the Flight Booking Request
to UAL.com also propagating the
transaction details (Context).

OASISBTP Primer - version 1.0 Page 14
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Stage 3.1: UAL.Com responds to the
request with a confirmation number for
the flight it reserved for the Travel
Agent. Included in the response, in this
particular case, isinformation and the
state of the transaction from
UAL.com’s (Participant) perspective.
The response aso confirms UAL.com
participation in the transaction (Enroll)
and makes a commitment to the Travel
Agent that it will hold this flight on the
travel agents behalf for the next
24hours (Prepared+ Timeout).

Stage 3.2: Alternatively UAL.Com
confirms with the Travel Agent its
participation in the transaction (Enroll)
separately from responding to the
application request. In other longer
running scenarios this may be
appropriate. UAL.Com would then
after atime responds and possibly
declare its commitment (Prepared +
Timeout)

ETP | Simgle Pasty Atomic Transachon

e Mive
M wsagie Fliw

Trausl fgerm

Fight Ecosmp Macue! o

[t ] i T SR T Y e
canf Sumber [Com mednl

Pl bt 1) F#800 b 26 0ol
correvdea Le aewla ivasalie e
Rl D il T TR

ETF | Single Parly Abkoamic Tianssction

Indicativa

Traveal Bijuid Mesmagn Flow

gt Haoiing Fsoooeal oo

Gl Nirmdss | Coinsdmen|()

Fiiphi fesadiny preceesd Bad ool
watwilie. (0 foad deiiedbe e
Pt T A

{Confem Particoipalion)

WIAL o oo

LIAL o oem

The Travel Agent now has 24 hours to make a decision about whether to accept and
confirm the flight booking. After 24 hours UAL is under no obligation to honor its
commitment. There are now three possible outcomes for the business transaction.

OASISBTP Primer - version 1.0
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Stage 4.1: TheTrave Agent confirms BTP | Single Party Atomic Transaction

the booking within 24 hours by Indicative
informing the Coordinator that it wants DR A Pl
to confirm the booking (Confirm-
Transaction). Because UAL.com has
already made a commitment to the
transaction, the coordinator simply
confirms the booking with UAL
(Confirm). The request was made
within the specified time period, so
UAL.com will go ahead and issue the
tickets (Confirmed) and bill the travel
agent. Finaly, the Coordinator
confirms the successful conclusion of
the business transaction back to the
Travel Agent (Transaction Confirmed).

2':‘1'.' Baaking Seglss fCan

anl Wb (Coryruivan)

Flyyi ke g corlenses sagr
FasT A

[T T |
Zonfvom Boeing [Tt

370

Stage 4.2: The Travel Agent cancels BTP | Singla Party Atomic Transaction

the booking within 24 hours. The indicative

Travel Agent does this by informing i W oW AL RorT
the coordinator its wish to cancel the !
booking (Cancel-Transaction). The
coordinator now simply cancels the
booking with UAL (Cancel). UAL
would respond to the request to cancel,
by releasing the seats on the flight
(through whatever means it wishes) and
confirming this action back to the
Travel Agent (Cancelled). The
Coordinator finally confirms the
cancellation of the business transaction
back to the Travel Agent (Transaction
Cancelled).

Cugnl SOOAGNE ST LDt

G’ Mianbar (Cammimeant |

Fige¥ bousiiy caveesss 1eais ie
B D AV D For BT

Crur oo 2
Cancal Booking (Confial)

371
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Stage 4.3 The Travel Agent neither ETP | Single Party Atomic Tramsaction
confirms or cancels the booking within Incative
24 hours. In this case UAL.com e P~
autonomously cancels the booking,
releasing the seats on the flight
(through whatever means it wishes) and
informs the travel agent of the action it
has taken (Cancelled). If the Travel
agent then tried to confirm the
reservation the Coordinator would
report back to the Travel Agent the

transaction was cancelled (Transaction Ul e 2P
Cancelled). i

[t K =
T TR [ T TG |

Pl W vl By £8Pl SATE 8-
BB @ el e BN ST Pl

Dima venie 1

372
373
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Example 2—Multiple Party Atomic Transaction

This example extends the Single Party Atomic Transaction case by adding more
participants to the transaction. In the example below, the same interactions will exist,
but this time the trip that we are booking includes multiple components not just a
flight. Specifically this trip includes booking a Flight, reserving a hotel room and
renting a Car. Without being able, to secure all three components of the trip we do not
want to go ahead with the business transaction.

BTF | Multh Party &lemic Troansactior
Traval B e

o
(i i Maasmpje Flow

Uil Alilines

. Wi Hituls

i

A7 S L oy Hniy Cow B andal

=

TArrme

E ]

In BTP terms the transaction in this caseis still atomic insofar as the participants will
all see the same outcome: The Travel Agent needs to get agreement commitments to
the business transaction and all the bookings need to either, complete successfully or
fail, as a single business transaction.

We will not repeat the similar setup stages in the remaining examples.

Stage 1: Firstly the Travel Agent
(Initiator) creates a business transaction
(Context) for the work it want to
accomplish. It does this through a
Coordinator
(Factory/Coordinator/Decider).

Stage 2: The Travel Agent (Initiator)
then makes the Service Requeststo
Qantas.com Marriot.com and
Hertz.com also propagating the
transaction detail s (Context).

OASISBTP Primer - version 1.0 Page 18
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Stage 3: Qantas.com Marriot.com and
Hertz.com (Participants) all agreeto
participate in the transaction (Enroll).
Asin example 1 they could also make
commitments with regard to the
business transaction in their repliesto
the travel agent. In this example no
commitments are made at this time.

BTP [ Mulli Party Atamic Tisnssstbon

lIndicaiten
Towval Aganit B pnai) i Flos

i

Pt Bowsl iy P! | Diagmady
Caal Nursie 5% s i
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Figee sy St | Corgsa
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4

Stage 4: Once all parties have agreed to
participate (Enrolled) and informed the
Travel Agent of this (Context Reply),
the Travel Agent can then confirm the
booking. (Confirm Transaction).

BTP | Muth Party Atomic Tramsaciion

Indicillss
Ty | dageent Mensmgs #low

§

{
i

Stage 5: Because there are multiple
partiesin this transaction the
Coordinator then asks each party
(Participants) to make a commitment
with regard to the overall business
transaction (Prepare). Qantas.com,
Marriott.com, and Hertz.com
(Participants) all make commitments to
the business transaction with caveatsin
some cases. Positive commitments
mean there are seats available on the
flight requested through Qantas.com,
there are rooms available on the dates
requested at the Marriott hotel, and
thereisa Car available for rent for the
period requested through Hertz.

BTF | MMl Paaty Atamle Trahsaction

Froghens i vl
Trarvml Appeni Muragips Flirs dumin

i
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BTF | Miilti Farty Alamle Tiamsaction
Stage 6.1: The Coordinator receives ivdic athow
positive commitments from JE SRS
Qantas.com Marriot.com and
Hertz.com with regard to the business
transaction (Prepared). The
Coordinator then proceeds with the
transaction (Confirm), based on the
combined positive commitments made
by each party. Each party also signals
back to the coordinator the verification
of success (Confirmed). The
Coordinator finally confirms the
successful conclusion of the business
transaction back to the Travel Agent
(Transaction Confirmed).

394

Stage 6.2: The Coordinator receives BTP | MaiMi Parly Abosnic Transaction

positive commitments from Indicative
Trll:'l|’-5-'l' Morgadgu Floms Jarian

Qantas.com and Marriott.com but not
from Hertz.com with regard to the car
rental. Because this business
transaction is Atomic in nature, the
Coordinator must cancel the flight
booking through Qantas.com and the
room reservation with Marriott. The
Coordinator therefore issues a Cancel
instruction to Qantas.com and
Marriott.com (Cancel). Each party aso
signals back to the coordinator the
verification of cancel request
(Cancelled).

Because Hertz has already cancelled,
there is no need to go back to them.
Finally, the Coordinator informs the
Travel Agent of the failure of business
transaction (Transaction Cancelled).

395
396
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Example 3—Single Service Type Cohesion

This exampl e discusses a cohesion type transaction that relaxes not only isolation
levels but alows for the relaxing of atomic properties prior to confirming or canceling
atransaction. In this example, the Travel Agent chooses to start a transaction and
book aflight to London. One flight option is direct on UAL and the other has two legs
and two different carriers BA and Qantas. Eventually the travel Agent has to decide
on one of the flights either the direct UAL flight or the combined Qantas/BA flight.
By getting commitments for both the UAL flight or the combined Qantas/BA flight
the Travel Agent can decide which to take knowing that they will always get the flight
they decide upon as long as they make the booking compliant with any restriction
made with the commitments received.

Given that the British Air/Qantas flights need to be taken as a pair, this example could
be described with a sub-atom in the cohesion; we have chosen to instead describe
business logic in a cohesion that has the same effect of booking either BA/Qantasin
combination or United by itself.

BTF | Single Service Type Cohesion

Tewwel Agwril
| oL Meansgo Flow
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Stage 1: Firstly the Travel Agent
(Initiator) creates a business transaction
(Context) for the work it want to
accomplish. It does this through what
we abstractly refer to as a Coordinator
(Factory/Composer/Decider).

Stage 2: The Travel Agent (Initiator)
then makes the Service Requeststo
Qantas.com UAL.com and BA.com
also propagating the transaction details
(Context).
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Stage 3: Qantas.com, UAL.com and BTP | Single Service Type Cobesion

BA.com (Participants) all agreeto pae

participate in the transaction (Enroll). LAY W M

In this example Qantas also makes a Fisgt Bcaing Racumat Cstast
P Fatcpay 4

commitment to the transaction
(Prepared) but UAL and BA do not.

416

Stage 4: Based on the Prices returned BTF | Single Service Type Cobesion

the Travel Agent decidesto go ahead T
and book the two-legged flight offered Tinsied A Nhisisrirh
by Qantas and BA. (Confirm Inferiors
B, C). Because UAL never made a
commitment to the business transaction
(Prepared), i.e. United did not reserve
seats, there is no need to cancel the
UAL flight.

417

Stage 5: Because the flight chosen BTP | Single Service Type Gohesion
involves two parties, Qantas and BA, Indicativ
the transaction the coordinator o i it i
(Composer) then asks each party
(Participants) that has not aready done
so to make a commitment with regard
to the overall business transaction
(Prepare). Because Qantas has already
made a commitment the coordinator
(Composer) only needsto get a
commitment from BA (Prepare).

418
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Even though this business transaction is a cohesive transaction (cohesion), you will
notice that the final set of participants chosen from the cohesion must terminate
atomically. In the example BA and Qantas need to make commitment to the
transaction and compl ete as an atomic set, omitting the UAL flight. Again, we could
have shown this as a separate atom, but instead showed how to force this outcome

from the cohesion.

Stage 6.1: The Coordinator
(Composer) now has received positive
commitments from Qantas.com and
BA.com, the requested portions of the
business transaction requested by the
Travel Agent. The coordinator
(Composer) therefore goes ahead and
confirms the seat reservations offered
by BA.com and Qantas.com.

BTF | Sdngee Service Type Coheslon

el ol i
Trawnl Ageni Muassage Flora

Stage 6.2: If UAL had made a
commitment (Prepared) then the
coordinator (Composer) would need to
explicitly cancel (Cancel) the seats
reserved by UAL as part of the business
transaction, at the same time as
confirming the BA, Qantas flight.
Finally, the Coordinator confirms the
successful conclusion of the business
transaction back to the Travel Agent
(Transaction Confirmed).

BTP | Single Service Type Cohasion

Inadicative
Meanmags Flow
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428 Example 4—Multiple Service Type Cohesion

429  This example extends example 3 and discusses a cohesion type transaction that

430 incorporates multiple service types and multiple services for those types. In this

431 example, the Travel Agent chooses to start a transaction and book a vacation

432  including Flight, Hotel and Car rental. The Hotel is specific to the location of the

433  vacation (Perth Western Australia), the Car will be rented through Hertz, but the flight
434  isvariable—there are options on Qantas, BA, and United.

BTF | Multi Setvice Type Cohesion

Traved Bugam
[ o | Musaags Flr

e Paaecrabon
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435
436

Stage 1: Firstly the Travel Agent
(Initiator) creates a business transaction
(Context) for the work it want to
accomplish. It does this through a
Coordinator
(Factory/Composer/Decider).

437

Stage 2: The Travel Agent (Initiator)
then makes the Service Requeststo
Qantas.com, UAL.com, BA.com,
Marriott, and Hertz, also propagating
the transaction details (Context).

438

OASISBTP Primer - version 1.0 Page 24



439

441
442

Business Transaction Protocol Primer

Stage 3: Qantas.com, BA.com,
Marriott, and Hertz (Participants) al
agree to participate in the transaction
(Enroll). UAL isyet to agree to
participate. In this example Qantas,
Marriott, and Hertz also make a
commitment to the transaction
(Prepared) but BA does not.

BTP | Multi Service Type Cohesion

Inaficaiive
Hansags Flow
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Stage 4: Based on the excellent Price
returned by BA, the Travel Agent
decides to go ahead and books the trip
with the flight from BA, aswell asthe
Marriott Hotel, but decides to do
without the car hire after reading about
Perth’s great public transport system

(Confirm Inferiors B, D).

BTF | Mutti Service Type Coheslon

Timval Bgwin

Stage 5: Because BA has not made a
commitment about seats on the flight,
the Coordinator (Composer) then asks
BA (Participant) to make a
commitment with regard to the overall
business transaction (Prepare).
Because Marriott has already made a
commitment the coordinator
(Composer) only needsto get a
commitment from BA (Prepare).

BTP | Multi Seavice Type Cobesion

T m
fp
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o
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BTF | Multi Servica Type Cohasion

Stage 6: At this stage partiesinvolved
in the transaction have made various b
agreements (Enrolled) and ool
commitments (Prepared) to the overall
business transaction. UAL has neither
agreed to participate nor made any
commitments; BA has made a
commitment based on an explicit
request to do so (Prepare), Qantas
autonomously made a commitment, as
did Marriott and Hertz (Prepared).

i I'."ﬂ:_—!r

B L

Based on the Travel Agentsinstruction
to book the flight and the hotel, the
Coordinator needs to confirm with
these two parties the purchase of the
ticket (with BA) and confirm the room
reservation (with Marriott). The
Coordinator also has to cancel parties
that have made commitments that are
no longer required (Hertz and Qantas).
The Coordinator confirms the
successful conclusion of the business
transaction back to the Travel Agent
(Transaction Confirmed).

UAL does not need to be contacted as
they did not even agree to participate
and are no longer required to complete
the business transaction.
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Example 5—Multi Party Compound Transaction

In this example the Travel agent itself offers a service for other consumersto utilise
for holiday and trip planning. In effect, the travel agent is an intermediary acting on

behalf of the consumer and the consumer never interacts directly with Qantas,
Marriott, or Hertz. The same type of interactions we have seen in the previous

examples can be compounded or nested whether they are Atomic or Cohesive (in this

simple example all portions of the transaction are Atomic) to support more

complicated scenarios such as supply chain and intermediaries. This example most
closely reflects the real world of the travel agent.

BTP | Multi Party Compound Transaction

Cansusmei Travel Agen

Pkt Rasereabod

Stage 1: Firstly the Consumer
(Initiator) creates a business transaction
(Context) for the work it want to
accomplish. It does this through a
Coordinator
(Factory/Composer/Decider).

BTP | Multi Party Compound Transaction

Conauimesy

Travel Agent
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Stage 2: The Consumer (Initiator) then
makes the Service Requests to the
Travel Agent, also propagating the
transaction details (Context). The
Travel Agent now undertakes the task
of creating and managing the sub-
transactions that make up the overall
business transaction.

BTF | Multi Party Compound Transaction

A L e

Trawed Agam

—

Stage 3: The Travel Agent makes
Service Requests to Qantas, Marriott
and Hertz based on the Consumer’s
request. Qantas, Marriott and Hertz
(Participants) all agreeto participatein
the transaction (Enroll) and confirm
that with the Travel Agent. Once all
the parties have agreed to participate in
the transaction the Travel Agent
(Participant/Coordinator) itself can
agree to be part of the transaction
initiated by the consumer (Initiator).

BTP | Multl Party Compound Transaction
Traval Aganm

Mk Tim
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459

Stage 4: In St_age‘?’ al partiesalso BTP | Multi Party Compound Transaction
made a commitment to the Travel

Agent with regard to the transaction
(Prepared). The Travel Agent could
also make commitments (Prepared) to
the Consumer when it agrees to
participate in the transaction (Enroll).
In this case however the Travel Agent
simply replies to the Consumer and
agrees to participate in the transaction
(Enroall).

Caarwsifvesr Traval Adam

460

Stage 5: The Consumer (|n|t|ﬁ0r) now BTP | Multi Party Compound Transaction
can decide to make the booking, or
cancel, depending upon the information
returned by the Travel Agent. The
consumer (Initiator) in this case
decides to not purchase the trip offered
(Cancel). The Coordinator now asks
Travel Agent (Participant) to cancel
the booking. The Travel Agent
(Coordinator), who has already
received commitments from the parties
(Participants) it is transacting with now
must cancel with Qantas, Marriott, and
Hertz.

Consuman Treaval lhgﬂll"d Caay

461
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Stage 6: Once the Travel Agent BTP | Multl Party Gompound Transaction

(Coordinator) has received

Consumal Trawal Agand G as

confirmation of the requeststo cancel e

from all parties (Participants) it can @

confirm the cancel operation with the
Coordinator, and the Coordinator in
turn can confirm the cancellation with

the Consumer. m‘@‘* 1 @ Eﬁ-—--n
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Reading the Specification

The BTP specification and Model [BTP Model] more carefully and formally define
the terms we are using here. The BTP Specification describes many more potential
topologies of actors, along with interaction diagrams, selected state transition
diagrams, and detailed state tables.

Questions and Answers
In this section, we answer some common questions about BTP.

Is BTP a Web Services protocol? Where doesit fit with Web Services? BTP
defines XML messages that can be exchanged over many carriers, including
the SOAP/HTTP combination that typifies Web Services. A binding to SOAP
1.1over HTTP 1.1 isprovided in the specification. Providing transaction
coordination for Web Services is one of the requirements for BTP.

I’ ve read about conversations for web services. Does BTP implement
conversations for pairs of parties? For multiple parties? BTP doesn’t
implement conversations; binary conversations use a conversation identifier to
keep track of the respective parties. BTP can be used to aggregate binary
conversations into multiparty conversations. In a similar manner, binary
agreements such as RosettaNet PIPs or ebXML Collaboration Profile
Agreements could be built into multiparty collaborations.

Does BTP attempt to do ACID transactions across the Internet? No. BTP
allows the implementation of coordinated actions. It isnot feasible to do full
ACID transactions between autonomous parties across the Internet—the
locking constraints would tie up one party’ s resources without giving them the
control necessary to protect their business interests.

BTP does 2-phase commit, but it’s not ACID. Why? BTP uses a 2-phase
interaction between the service requestor and the service provider to ensure
that participants and coordinators agree on the outcome of the transaction.
BTP neither requires nor expects the rigid locking of resources that is needed
for ACID guarantees.
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492 * DoesBTP do 2-phase locking? | understand that that doesn’t work well over
493 the Internet. BTP does not do 2-phase locking. It is a 2-phase protocol, as
494 there is a preparation and completion phase, but locking is not required for
495 participants—they are autonomous, and locking of another entity’ s resources
496 issimply not acceptable in the BTP environment and model.

497 * HowisBTP similar to traditional transaction processing protocols? BTPis
498 similar to traditional transaction protocolsin that it defines a consistent

499 termination for aunit of work, called atransaction. BTP has improved

500 applicability to loosely coupled distributed transactions and environments with
501 the required weakening of “tradition” transactional guarantees (e.g. ACID).
502 * IsBTP aworkflow language? BTP does not contain a workflow language.
503 BTP can provide reliable outcomes for workflow systems for inter-related
504 activities. It enables more sophisticated workflows than might otherwise be
505 possible, including reliable aggregation of multiple steps into asingle unit of
506 work.

507 * IsBTP abusiness modelling language? Is BTP a Business Process

508 Language? BTP is neither a business modeling language nor a business

509 process language. As with workflow implementation, BTP can be used to

510 ensure reliable outcomes.

511 » How much does an application writer need to know about BTP? Applications
512 that call BTP enabled services are required to interact with the BTP actorsto
513 initiate the communication (viathe Initiator) and to bring the transaction to a
514 close viathe Terminator. Cohesion use requires further input and interaction
515 from the controlling application to determine how the result set is formed.

516

517 Applications that provide a BTP enabled service need to call a BTP Participant
518 to enrol in atransaction. These service side applications need to implement
519 some form of commit and cancel operations. Whether these are compensation
520 based or something else is up to the application writer.

521 Application developers who have been creating ad hoc termination protocols
522 involving compensation will find their work simplified significantly. While
523 the nature of compensation actions requires significant expertise in the domain
524 (such asfinancial services or workflow management), the developers jobin
525 creating termination and reconciliation protocols is much easier.

526

527 References
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