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Abstract
This document outlines a proposal for simplifications to the current Business Transaction Protocol (BTP) specification. In our opinion, the current scope of BTP is too wide and it is too complex for general adoption.













Introduction
The interdependent process flow among multiple trading partners and applications composed of multi-enterprise web-services drive most of the business transactions that need to be coordinated to ensure that the outcome is reliable. Short duration transaction models do not fit well for these usually long-lasting business transactions, which are disjoint in both time and data sharing. 
The BTP’s main design goal is to allow transactional coordination of participants of multiple autonomous organizations, as well as participants within a single organization, thus it may be used for both business-to-business (B2B) trading partner transactions and for the emerging Web Services applications requiring transactional coordination.
In this document, we first propose some general guidelines to the OASIS Business Transaction Committee (BT committee or TC) regarding the scope and the definition of the protocol. Next we discuss specific changes to the scope and the content of the specification.
General guidelines

These guidelines are based on our experience in developing standards based products, our participation in various standard initiatives and field experience regarding adoption of those products in the market.

Piece-meal approach

1. Address one layer in the protocol stack at a time.
This strategy has worked quite well in defining application layer protocols such as HTTP, SMTP, FTP, etc. For example, application layer protocols such as HTTP define its connection, request, methods, response, status codes, negotiation algorithm, etc. while it relies on its lower transport layer TCP’s functionality of reliably transferring chunks of data in terms of packets over the wire. The scope of the specification of HTTP is confined to only the application layer.
2. Don’t try to solve all the problems and fill all the “holes”. 

Transaction Processing systems as they exist today are an outcome of years of research and implementation efforts. Experience over the years has taught the transaction processing community how to deal with inefficiencies of existing protocols. We should take advantage of this knowledge and experience while defining BTP. However, we should also strike between flexibility and complexity of the protocol.
Think simple
1. Solutions to complex problems do not necessarily need to be complex. 
2. Try to achieve goals with few roles, states and messages.

3. Avoid too much generalization. 



Efficient protocol
1. Think of efficiency. It is expected that BTP messages will be exchanged using unreliable communication channels, such as the Internet protocols. At the same time we should try to minimize the size and the number of messages used by BTP. 
· 

Define effective review process
1. We find that review process for BTP specifications has been ad-hoc so far. This causes lengthy cycles for review and many times review comments are lost. We recommend to the committee to define a review process and strictly follow it.   
2. Alan Davies of SeeBeyond made some good suggestions on this topic (http://lists.oasis-open.org/archives/business-transaction/200110/msg00090.html). We would like TC to explore those further and define a process.
Scope


We think the following specific suggestions regarding the scope will simplify the protocol and help its adoption. 
To make our points regarding the scope of the protocol, we would like to reiterate major goals described in the charter of OASIS Business Transaction Committee  (TC) (http://www.oasis-open.org/committees/business-transactions/).
1. The interdependent workflows among multiple trading partners, which drive long-running business transactions, need to be coordinated to ensure that the outcome of the transaction is reliable. The committee should define a solution in the form of a protocol.
2. To produce a specification for a business transaction protocol which works in conjunction with existing business messaging and web services standards, particularly those being developed in the ebXML initiative. 

Atomic Transactions (Atoms)
In this section, we list major requirements listed in the “Purpose and Scope of BTP” section in the specification and show how Atomic Transactions fulfill these. It also shows how these requirements are in alignment with those described in the Charter. We have listed only those requirements, which we think are relevant for discussion. 
1. Resources cannot be locked for long-running business transactions over the Internet where these resources are managed by systems that belong to separate enterprises. 
>>>BTP atomic transaction relaxes ACID properties of such transactions, especially isolation. Participants are not required to lock any resources. In fact, the way the Participants address the consistency of their part of the transaction is correctly put out of the scope of the protocol. 
2. In real-world eCommerce scenario, parties agree to do business using electronic medium, such as the Internet, under the context of trading partner agreements. These parties take autonomous decisions in business transactions with other parties.  

>>>BTP atomic transactions also allow coordination of autonomous parties (Participants) whose relationships are governed by contracts rather than dictates of a central-authority. 
3. Discontinuous service, where parties are anticipated to suffer outages during their lifetime, and coordinated work must be able to survive such outages.

>>>Atomic transaction protocol of BTP includes necessary messages and defines semantics to handle failures. 

The approach in BEA’s proposal is compatible with the BTP atomic two-phase outcome protocol used in BTP including “one-shot” optimization. Also, the BTP two-phase commit protocol fulfills some deficiencies present in BEA’s proposal such as vote from participant, assumptions regarding implicit ENROL and PREPARE. Thus, we welcome BTP atomic transaction protocol.
Cohesive Transactions
At the core of the BTP lies the atomic transaction protocol, i.e., Atom. A close look at the current version of the specification shows that the Cohesion depends on the Atom but the Atom can exist independently. In fact, at the final state (termination) Cohesive transaction protocol becomes atomic. The following simple diagram illustrates this:





An Atom (with 2 Participants) or [A Cohesion (with 2 Atoms, 1 Atom canceled)] at termination state of 2 Phase Outcome protocol:     
 

1.PREPARE
2.CONFIRM
Atom  Coord.         Participant1     Participant2

[ Cohesion Coord         Atom1             Atom2 ]

Cohesion, infrastructure for applications but application for atoms

The basic termination protocol without failures and heuristics is that the Coordinator sends PREPARE to all the Participants at first phase, and after receiving PREPARED from all Participants, it sends CONFIRM. This is true for both atomic and cohesive transactions. 
Cohesion provides ability to compose a subset of Atoms. Once it has chosen the Atoms, it applies the same two-phase outcome protocol for termination on one or more atom. Thus, Cohesion is an application of the Atoms.
With its ability to compose a subset of atoms in a group and to prepare/confirm that group of atoms as the composer requests, Cohesion is a useful concept for various application types. But, we think that this concept is closer to the application design than the transaction protocol. This same understanding was also reflected at an early stage of BTP work when the TC adopted the atomic transactions as the core of BTP in the first phase of the TC’s work, and Cohesion was considered for a later time. This decision has changed over the time, during discussions on defining an interface between the transaction initiator and the atoms, and currently the spec is more focused on Cohesion than on Atom.
Violation of the layered architecture guideline
One of the reasons behind success of the Internet protocols and their wide adoption is because of their layered architecture. The layered architecture design pattern defines distinct layers performing specific tasks. Each layer communicates with layer above and below only. Data is encapsulated from top to bottom. That means lower layer encapsulates data provided by the upper layer while sending it over the wire and vice a versa while receiving data stream from the wire. The context (headers) of data provided by upper layer becomes just data for lower layer. No two layers share the same context.  
We believe that in a typical B2B protocol stack Cohesion will be layered on top of Atoms but below the Collaboration protocols describing choreography. According to BTP specification, Cohesion (upper layer) and Atom (lower layer) share the same Context, Messages and States. We think that this violation of layered architecture has indeed made specification really complex. Many messages, states and roles are made generic to be suitable to two layers of the protocol stack. 

Cohesion, not in charter of BT committee

We believe that Cohesion is not a new concept for applications. It exists today in applications that use several atomic transactions. We do share the view with other members that it is a novel concept as a piece of transaction management  infrastructure. However, it is also in our view that the real value of BTP at this time is in defining an interoperable XML-based atomic business transaction protocol. We and other members of the committee do know that to provide infrastructure for atomic business transaction has always been difficult. Such an infrastructure will be of real value to application developers. We think that the immediate need is to agree on the semantics of atomic business transactions.

Cohesion is a concept, which helps applications coordinate various atomic business transactions, but does not directly fulfill the goals as defined in the charter of BT committee. On the contrary, we believe, its introduction in this specification adds confusion about the purpose of the protocol and makes protocol unnecessarily complex. 

We want to underline that the atomic transaction portion of BTP is the core of the protocol. We think that this should also be reflected in the specification when we define the building blocks of the transaction model of BTP. We should concentrate on defining one layer at a time in one specification. We should not try to define semantics of two layers of B2B protocol stacks in one specification with one set of messages, roles and states.
Therefore we suggest that the concept of Cohesion, as defined in draft 0.9, should be dropped in version 1.0 of the BTP specification and be moved to a “BTP - Future work” document.




Specific content suggestions
We propose the following specific changes in BTP specification. These suggestions are based on experience of developing BEA’s proprietary Business Transaction Protocol and feedback from customers using that protocol in WebLogic Integration. 

1. Superior and Inferior relationship
· Layered protocol: The specification is made generic to cover two concepts belonging to two separate layers of B2B protocol stack. If we address one layer at a time, we will not need relationship such as Superior-Inferior for describing common roles between two distinct layers.

· Generalization sometimes defeats the its purpose: instead of reducing complexity by collapsing similar things into generalized concepts, it introduces more overhead by causing strict coupling between otherwise loosely coupled things. With “superior/inferior” this appears to be the case.
· Type checking: Experience with OO systems has proved that typed-casting is always preferred. It reduces programming errors upfront. Some BTP messages are made generic to be reused between roles of two layers of B2B protocol stack. We think that this approach will definitely make implementations error-prone, as programmers will find it confusing and hard to use different messages at appropriate places.   

2. Participant Timeout
We share a view of other TC members that autonomous parties in a transaction should be able to indicate participation in transaction for certain time and automatically withdraw from it after this time limit. We also agree that such a capability should be provided by BTP. However, we are not sure that this feature is required during the preparation phase. We believe that a participant should not be able to change its vote (PREPARED/CANCELLED) once it has sent to a Coordinator. Such a change, CANCELLATION by means of timeout, causes heuristics conditions in the protocol and the protocol in its current state is not able to offer atomicity guarantees in that event. We recommend to the TC that this feature be included in “future work” due to time constraints at the time of writing this. If done so, we should look at the message set and remove relevant messages, e.g. MIXED.
3. Redirector and related message
Our stand is that the Redirector concept and the related messages is an implementation view of one member company. The problem it tries to solve is not specific to BTP messages; it can apply to any application message. So, we think it is up to the messaging system to offer this functionality and it is not in the scope of BTP specification.
4. Factory
The role of factory is introduced to create 3 types of Superiors: Coordinator, Composer and Sub-Composer. If we separate Cohesion transaction from BTP, there will remain only Coordinator. We think that the initiator can figure out the URL of the coordinator by different mechanisms used for bootstrapping in different implementations. 
5. Enroller
We think there is no need for Enroller, which is implicitly a Participant. We recommend allowing for static enrollment. i.e. the service can make the participant’s address part of the application interface definition. In WSDL’s case, this can be a part of the port binding.
6. Terminator
We believe that applications initiating transactions will also be a terminator of those transactions. Of course, timeouts or administrators can terminate transactions. But, we think that making this assumption does not lose much flexibility. 
Also, a volatile or persistent terminator is an implementation choice. In our experience, a non-recoverable terminator is of little use. It does not make any sense to recover a transaction for which a terminator may not exist. 
7. Removal of REQUEST_CONFIRM message
This message was introduced because of introduction of three roles: Volatile Terminator, Persistent Terminator and Composer (also a Persistent Terminator). Volatile Terminator uses this message to commence termination of transaction. As we described above, Volatile Terminator is not a practical concept. We believe that we can use the same approach used by User APIs of conventional specifications such as JTA/OTS. According to this approach, commit from an application indicates the “intention” of the application to commit the transaction. Thus, we should replace REQUEST_CONFIRM by CONFIRM. In the context in which this message is used (Persistent Terminator-Coordinator or Coordinator-Participant), it will behave differently. This means, that if Coordinator receives CONFIRM the first time, it should start preparation phase if it hasn’t done so.

· 
· 
· 
· 
· 
· 

· 
· 
· 
BTP Actors, Roles and Messages
The following are roles, structures and messages that we think are satisfactory for the proposed version of BTP:
Roles
· Initiator 
· Terminator 
· Coordinator
· Sub-Coordinator (is always an Enroller/Resigner on behalf of a Service)
· Participant is a Sub-Coordinator interacting with one Service
· Client 
· Service  
· Communicator (can be Coordinator, Sub-Coordinator)

Structures
· CONTEXT

· CONTEXT_REPLY (where can I find details, not in 0.6??)
Messages
· BEGIN/BEGUN
· ENROL/ENROLLED

· RESIGN/RESIGNED
· PREPARE/PREPARED
· CONFIRM/CONFIRMED
· CANCEL/CANCELLED
· HAZARD
· STATE_QUERY/STATE_RESPONSE 

· REQUEST_STATUS/RESPONSE_STATUS ??

· FAULT

Summary
The main change suggested to the current specification is to drop the concept of a Cohesion including the related actors, roles and messages. The TC should either consider a separate specification for Cohesion or include it in next version of BTP as an add-on application infrastructure to the atomic transactions protocol. We think the simplifications proposed in this document will help to achieve a clearer and more easily adaptable protocol while keeping it technically complete and meeting the requirements of the marketplace.  The simplified protocol leaves sufficient room for growth in scope and leaves the door open for necessary corrections.
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