BizTalk vs. WF/ WCF SmackDown

A few months ago | had a great opportunity to help create a sample Windows Workflow Foundation
(WF) solution for a SOA Roundtable event at the North Central District Microsoft office. | had previous
experience with WF but this was still a challenging eepee that gave me the opportunity to learn

even more about the technology and when it should be utilized. The purpose of building the sample
was to be able to compare it, at the SOA Roundtable event, to a BizTalk solution that had already been
created. Both solutions solved the same business problem. The business problem was centered on a
serviceoriented solution to requesting and aggregating the responses from three airline ticket services.

From a process perspective, a client sends a requesSI0AP endpoint that was actually an

aggregation service. The aggregation service, originally built in BizTalk Server 2006, communicates with
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which required different message formats. After receiving responses from the three different airlines,

the service then aggregated the responses and returned a single response message to the client

application.

An SOA Problem

Flight Search Requegt

GetFlights

FindFlights

ReturnResults

ScoreResults

Return Results
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fundamental tenants of SOA

Boundaries are explicit
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opposed to trying to hidéhem like previous distributed technologies attempted to do.

Services are autonomous
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our applications are built on constantly changing services aaddifferent services age at different
rates.

Services share schema and contract, not class

We only share structures and behaviors with our services. Each service defines the structures and
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underneath the services.

Service compatibility is determined based on policy

Each service should publish its capabilities and requirements to the world in a machine readable way. If
amessage issenttothe serviéelt & R2Say Qi YSSG GKS LRtAOe aaSNIA?2
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Connected Systems with Indiffom MSDN magazine.

Now we have some context for our SOA solution and get back to the problem at hand. The specific

business problenthat we were trying to solveés a typical oa for BizTalk to solve and we wanted to
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Define and Pulish External Server Service Contract
Define Composite Service

Identify external Service contracts and import definitions
Define and Build the Business Rules

Build and Deploy Service

Review real world impacts to the new service

o gk wnN kR
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architectural Issues:

Service Hosting
Tracking
Persistence
Communication
o0 Web Services
o WCF
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http://msdn.microsoft.com/msdnmag/issues/04/01/Indigo/default.aspx
http://msdn.microsoft.com/msdnmag/issues/04/01/Indigo/default.aspx
http://msdn.microsoft.com/msdnmag/issues/04/01/Indigo/default.aspx
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Transformation
Rules Engine
Deployment
Administration
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comparing and contrasting but in all seriousness, both technologies haveb#resfitsand can be usd
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1. Define and Publish External Service Contract
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contract is reallyhe domain of your requirements and design process. However, one of the generally

accepted rules in defining these contracts is that they are described in XML. This is where the fun begins

in our SMACK DOWN!
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to publish that as say amsmxl.1web serviceor a WS* service so you break open Visual Studio. Easy
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you out there that have tried this and know the trick is to use either XSD.EXE that ship8swéh

Studioor Svcutil.exehat ships with the .NET Framework 3.0 and is used as part of the WCF).

So what do these utilities do? They generate a set of nice .NET classes decorated with persistent

attributers that describe your contract in .NET. This is no longer your pure XML contract. The upside is

you can tweak and chandmw things work. But you bag a good architect and understanding that

things change say no way. But we still need to add this code to a web service we have défisadlin

Studia 2 SQf f dzA S { KA &erforour beyiceh This SeNdEelwill Simp®y 8xpdse the

.NET/XM contract and call another service or .NET assembly that actually does the work! Now when

ever things change in the contract we can run the utilitgenerate the new interface and add the lines
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We nowhave three .NET projects

1 Contract project generated by the utilities
1 Web Service Interface Project used to expose the document contract classes
1 Business Service Project where we do the real work

OK now the .NET guns are saying all right big shooter, hgwwddo this in BizTalk? Wgdllll discloser

we have a set of Wizards that publisir&KML document contracts as either 1.1 Web Services e WS
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the XMLcontract but also generate the web services interface code complete with extended h@aders
supportsecurity and Sing&igrOn (SSO) capabilities. BizTalk ultimately produsésial Studio



project and code witlall the plumbing complete to expose tiservice externally as well as to connect
to the BizTalk messaging engine!
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1 Contract and Interface Project Generated by BizTalk
1 With WF you generate the contract and interface manually
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You are correct, we will but unlike a pure .NET approach, BizTalk is extremely loosely coupled. As a

result there is NO CODE that tibe interface fagade to the Business Service! BizTalk binds these two up

at run time!

2. Define Composite Service
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approach, then it is just gold plated plumbingydiu remember from our introduction, our new service

is an aggregatop 'y | 33INB3IFG2NI O02dzZ R 60S RSGSN¥YAYAAGAO HKE
requests and receive three responses or it could be-deterministic where we send a variable or static

number of requests but only wait for responses until a specific condition is fetnew flight search

service will aggregate responses from two external partners and one internal systems. Based on these
responses it will score the result set based onihess rules and return the best deal.

There are a couple of architectural issues here:

The external partners have different service definitions

Our internal reservation system uses MSMQ as its communications protocol
External Vendors can and will changeit interfaces

We may need to add another partner
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In both the WF and BizTalk solutions a graphical designer was useatdhe process flow. In each
case, .NET code is generated from the diagram that is drawn. In BizTalk this concept is called
orchestration, as in orchestrating services. In WF this is, unsurprisingly called a workflow.

BizTalk orchestrations are usemldenerate C# code which is then compiled into intermediate language
(MSIL.) WF Workflows on the other hand can be created using the WF designer, using XML that follows
the XAML format, using VB, C# and combinations of desigAbftl-code.
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Sequential Workflow
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It is worthnoting that BizTalk includes a static set of orchestration shapes that all BizTalk orchestrations
can use. You cannot add to this set of shapes but you can compose orchestrations from other
orchestrationsand call out to external .NET assemhli&§F, orthe other hand, includes a set of

Activities that can be added to and built upon to build workflows, which are really specific Actilfities.

you need a new Activity, you can build it by sui@ssing some WF defined Activity clasdasVF, you

can alsaall out to external .NET assemblies.

But there are some fundamental differences. BizTalk orchestrations take care of a lot of pluming code
for the developer. Things like correlation, state management, service contract exposure to name a few.
WEF on the otler hand provides a lower level of control as many of the activities that a BizTalk
Orchestration performs for you code must be written in WF. One of the major differences is BizTalk
designed to process XML data and perform transformation. WF was dedeiopre generically so

things like datdransformationsneed to be hand written. But WF does have the advantage of an
interactive debugger-)

In this solution BizTalk communicated with the two web services using logical ports within the
orchestrationas well as Send and Receive shap@&$e actual sending and receiving functionality was



handled through Send Port§end Portare essentially endpoint metadata; however, part of the

metadata is actually a reference to a BizTalk Adapter. Adapters are thmoents o f BizTalk that

perform all communication with external actors (systems, applications, users, etc.) In this solution the

two web services endpoints were communicated with using the BizTalk SOAP Adapter. There is a wizard
included with BizTalkthd | f f 264 @2dz (12 ! RR 2S6 wSFSNByOSé¢:s a7
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It is worth noting that BizTalk is fundametyadoosely coupled. We designed our aggregation services
as an orchestration and interacted with the external services via logical ports. The logical ports are
essentially contracts describing the communication patterns and documents being exchamgieel. |
orchestration diagram, the grey surfaces on the left and ride side of the screenshot, referred to as the
Port Surfaces, are the logical port surfaces. The center portion of the diagram is the orchestration
design surface and where you implement ypuocess in a diagrasentric manner.

WF contains a handful of activities for communicating with Web Services. Activities are shapes that you

can place on the WF designer surface, within a Workflow and utilize them. They are analogous to

components inemponentd A SR RS @St 2LIYSy (o | SNB Q& -ofthebdxRS o0& 3
shapes/activities:
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In this solution, we used the InvokeWebServiceActivity for one of our web services calls. The
InvokeWebServiceActivity is used when communicating tié older model web services, such as web
services crated using the .NET Framework 1.1 or200 the other web service call, we generated a

proxy using the .NET 3.0 svcutil.exe and called it from a CodeActivity within the workflow. We decided
to do this so we could compare and contrast using these two different techniques, just within WF.
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1 £ <sumary>
/// Call the CheapFlights web service using UoF. Check the ipp.config for UCF configuration
FiF < surmarys
A4 <param nawes="sender "</ param
A4 <param nawe="e"></ param>
1 private void CallCheapFlightsVialCF_Executecods (ohject sender, Eventlirgs &)
{
/¢ Wow for the next web serviee
Jifirst, serializge the original reguest to ML
System. I0.MemoryStresm NS = new System. I0.MemoryStresmi):
//DataContractSerializer ser = new DataContractSerializer (Regquest.GetType()]):
//ser. WriteChiect (M3, Reguest):

System.¥ml.Serialization.Xml¥erizlizer ser = nev System.Xml.Serialization.XmlZerializer (Request.FlightCostEstimate.GetType()):
ser.Serialize (M3, Fequest.FlightCostEstimate):

J/Now to run it through some XSLT
//Cheat a hit and use the EizTalk map
string CheapReqStr = TransformMessage (System.Text.Encoding. UTFS.GetString (HS.GetBuffer()), "DevCare Demwo.ConvertZCheapFlightaFormat, DevCare Demo

System.IO.StringReader sr = new System.IO.StringReader (CheapReqgStr):

ser = nev System.Xml.Serialization.ZmlSerializer (bypeof (cheapflights.ReservationRequest));
cheapflights.ReservationRequest CheapResReq = (cheapflights.ReservationRequest)ser.Deserializesr);

CheapFlightsReservationSystendoap CheapWs = new ChannelFactory<cheapf lightsReservarionSystemSoaps ("CheapFlightsReservationSystendoap”) .CreateChan
FlightlivalibilityRequestResponse CheapResp = CheapWs.FlighthvalibilityRegquest (new FlighthvalibilityRecquestRecquest (nev FlightivalibilityRequestRed
this.CheapFlightsResponse = CheapResp;

Console.Vriteline ("CheapFlights FlightNo: " + CheapResp.Body.FlightivalibilityRegquestResule.FlightInformation.FlightNurber)

Two other interesting things about these implementasorSequential vs. parallekecution. The

BizTalk Orchestration engine is designed so that the three services that we need to call can be called in
parallel without requiring us to manage threadBhis was accomplished using an atomic scope shape
which sent all three messages toetexternal systems at the same tim&he WF implementation calls

the services in sequence. This means that the WF component needs to complete the call before calling
the next service!
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1 Both WF and BizTalk have visual designersfplementing processes

9 BizTalk shapes are static; you cannot add to theafdhe-box shapes (although you can
encapsulate shapes into orchestrations that can be called from other orchestrations)
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need to convet our message contract to their message contractiviceversa2 SQf f O2 GSNJ K2 g ¢
this in the Transformation section, below.

3. Identify External Service Contracts and Import Definitions

In both solutions, we were dealing with different data structures when we communicated with the three
ticket services. In the WF solution, we were dealing with the generated class structure (from eithe
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did not have the same class structure that we neededédnd to the three ticket services. We had to
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respective service. In two of the cases, we accomplished this using code maps from one class structure

to another, in a WF CodeActivity. In the other case, we used some pit crew ingenuity and called a

BizTalk Map using code, in a WF CodeActivity. We were able to accomplish this because the source and
target types were generated using WSDLs; the same WSDlgdieacreated and used in the BizTalk

solution.

In the BizTalk solution, we also had to map between different data structures but you accomplish this
using the Mapper in BizTalk. The Mapper is a Visual Studitn&ddgraphically creating XSLT. In our
case, we created the Maps and then configured them to run within the orchestration. In most cases
with BizTalk, you can accomplish your transformation without resorting to writing XSLT manually or by
writing code.

EunvertZEheap...htsFurmal:.hl:m] - X
Source Schema Destingtion Schema
= L <Schemas <Schemar «lg
E|:' FlightCastE stimate ReservationR equest EE
----- ‘i‘jg Cuztomert ame Departurelnio [=/5
----- ‘i}g D eparturelocation City nfi‘__i
----- ‘i}g D epartureD ate Time nfi‘__i
----- b DepartureTime Date ¢zl
----- b Destination ——————— Armvallnfo [=5
----- &b FequentFlierld ————— ———— City &=
----- ﬁ Cuztomer D Time E
[ ate E .....
Clientlnfo |[=-5
Name s -
- FequentFlperMumber nfi‘__i -----
SeatType E -----




AAF caummaryr

A44 Call the FlightsBRUS web sService using a weh reference.

FEF </ summar vy

SAF <param name="sender "</ parsam>

A/F <param name="e":></parsm:>

private void createFlightsRUSRequest ExecuteCode (object sender, Eventlrgs e)
{

FlightsRU3.ReservationCuery ResQuery = new FlightsRUS.Reservationlueryi() :
FlightsRUS.FlightEequestInfo BesInfo = new FlightsRUS.FlightRecgquestIntal(]
FeszInfo.DepartureCity = Redquest.FlightCostEstimate.Departurelocation;
BezInfo.Departurelate = Request.FlightCostEstimate.leparturelate;
PesInfo.DepartureTime = Request.FlightCostEstimate.DepartureTime:
FesInfo.ArrivalCity = Fequest.FlightCostEstimate.Destination:
Dezguery.FlightRequest = ReslInfo:

FlightsRU3.ClientData ResClient = new FlightsRUS.ClientDatal) :
FesClient.Name = Recquest.FlightCostEstimate.CustomerMName;
BezClient.FequentFlyerNunkber = RBequest.FlightCostEstimate.FequentFlierID;

FeszQuery.ClientInfo = ResClient;

this.FlightsRUSQuery = ResQuery:

Now before you go off and say theither the BizTalk Orchestrations or WF component are the way to
go lets point out that both technologies are written by the same team and that if we look at BizTalk R2
they are moving closer to each other.
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f Consumingexternal Web Serviceh SSR G2 ¢ NA
9 Transformations .NET Code based
9 Debugging; More natural in Visual Studio then BizTalk

BizTalk

1 Consuming External Web ServicdReference WS and contract is generated

1 Transformatbn ¢ Defined graphically and performed in XSLT

1 Debugging; Can be done from Visual Studio but you need to use and read the compiler
generated code.
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mentioned as a reference for other topics as they could be the subject of an article by themselves.

4. Define and Build the Business Rules

&\
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In both the WF and BizTalk solution, we leveraged a Rules Engine to score the responses we received
from the airline tickeservices. A full comparison of the two Rules Engines would be several articles
length so this will be a cursory view of what we did for the SOA Roundtable event.
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compared to the WF Rules Engine. A few of these are:

1 An external Rules Composer application

1 Support for forwarechaining

1 Support for Vocabulary, which is a way to abstract the rules into domain specific (business)
language.

Support for multiple factypes: XML, .NET Objects and SQL Database structures

Support for multiple facts going into and coming out of the BRE

A testing tool within the Rules Composer

Support for versioning Rules

A database rules store

= =4 =4 4 =4

The WF Rules Engine has:

A Rules Editor thaesides within Visual Studio

Support for forward chaining as well as options for defining how dependencies are defined

Supports .NET Objects as Facts

Supports one fact going into the Rules Engine and one fact coming out

No support for versioning Rules
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rule stores if you build the support yourself)
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With this background information in mind we can discuss the implement of the two solutions. In both
cases the Rules we very simple and the RuleSets, which are containers for a set of Rules, only
contained a couple of Rules.

In the WF solution, because of the more restrictive way that you have to interact with it, we had to build

a container object for the three responséjects that were received from the three ticket services. We

Ifa2 KIFIR G2 FRR I a{StSOGSRé LINRPLISNIe& (2 GKAa YySs
prepared for the WF Rules Engine like this:



A4 <sunmarys
A4F ZSetup the PolicyHelper ohiject that the Policylotivity will execute against.
AAF < sunmar v
A4 F <param names="sender ">/ params
AF <param name="e"r</ parammr
priwvate woid PrepareForPolicy ExecuteCode (chject sender, Eventlirgs e)
{
khis.PDlHelper = new FPolicyHelper ()

this.PolHelper.CheapFlightsResponse = this.CheapFlight=sResponse;
this.PolHelper.FlightsEU3oueryEesults = this.FlightsEU3oueryResults:

this.PolHelper.InternalResBesponse = this. InternalBesResponse:
thi=z.PolHelper.Response = new Opersation 1Response (]!
this.PolHelper.Response. Wa3Responselboc = new WSEREesponseDoc () :
this.PolHelper.Response. WaBesponseloc . TicketCost = i
Console.WritelLine ("Prepared FolicyHelper...™):

The this.PolHelper object was then used by Ehdes Engine as the container object for its execution.

In the BizTalk solution, we simply mapped our three response documents, from the three services, to a
single aggregated document which we then passed into a Policy that determined which tickettoptio
recommend. The winner was marked by setting a value in the aggregated document.

{AYyOS 46SQNB {1SSLAy3a a0O2NBY
1 Both BizTalk and WF have biiiitrules engines
9 The BizTalk rules engine is more complex and more powerful

1 The WF rules engine is simper butnmaccessible to your average developer.

5. Build and Deploy Services

Hosting

One of the requirements for the ticket aggregation service was that it be exposed via a web service. In
both cases, we needed to create a host for the service using differenhanisms because of the

differing technologies. To be clear, a host in this context refers to a Windows process and the
infrastructure required for hosting a web service endpoint.

In BizTalk, we first used an included wizard, the BizTalk Web ServiishiiRg Wizard, to generate an
SOAP .asmx project, and a Receive Port and Receive Location for our orchestration. The Receive Port
YR wSOSA@GS [20FGdA2y OFry 06S (K2dAKIG 2F Fa GKIFG
such as a URL, secursigttings, message batching options and protocol specific items. The .asmx
endpoint was hosted within 1IS 6.0 which in BizTalk terminology is an Isolated Host.

{h



BizTalk has a hosting concept, and they are called Hosts. Hosts are logical conceptkithBizral

containers for the BizTalk runtime engines as well as the solutions running within those engines. Hosts

apply to an entire group, which is BizTalk terminology for a server farm. The Host concept in BizTalk

handles load distribution, higavaibbility, scaleout, provisioning of Host Instances (see below) and
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load tuning configuration. You can also think of the host concept in BizTadkngsamalogous to a

COM+ or MTS middle tier server although it is slightly more advanced and has more features.

Host Instances are instances of their specific Host, running the BizTalk engines and solutions on a

specific server in the BizTalk group. Thasereal Windows processes, starting with the name
G.¢{bc¢c{20¢® .2dz Oly KIFI@S 2yS 12ad LyaidalyOSz LISN
BizTalk server within your group.

Logical Physical
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To keep thingsimple, you canthink of Hosa | NB @2 dzNJ | 230G NPRQa o0f dzZSLINAY (i 1
infrastructure while Host Instances are the actual harnesses.
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a WCF service, starting wiBlacutil.exe used against the .wsdl from the BizTalk solution, to act as the

host for a WF workflow that performed the bulk of the processing for our solution. Svcutil.exe is
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creating server proxies. We generated a proxy and then deleted the-sligmicode that it generated.

For convenience, the WCF service itself was hosted within a Console application although we could have
hosted it within 1IS 6.0 wh only a little more efforig we simply ran out of gas and time. The console

host we created was very simple and we did not attempt to implement features such as load

distribution, highavailability or scale out. Since you have to build your own hastywe more control
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deliver a quality host solution using WF.



Flusing Jystemn:
using System.Collections.Gensric:
using System. Text;
using Systew. Threading:
using System.lorkflow. Runtime;
using Systew. Uorkflow. Runtime. Hosting,
using AggregateReservatilonsUorkflous:;

El nawespace AggregateReservations
1

A cowamarys

/44 This is the WCF Aggregate Reservations Service.

S o surmar s
= public class AggregatorerviceType @ DevCare Demo AggrigateReservations ExcellentTravelldgents3oap
1

private Operation 1Response _response = null;

i fregion DevCare Demo_kggrigateReservations ExcellentTraveligentsSoap Members

public Cperation 1Responss Operation 1{0perstion l1Rsguest reguest
1
Console.Writeline ("AggregateReservations Reguest Receiwved...™):

//Prepare the parameters to pass to the workflow instance.
Dictionary<string, ohjscty> parsmeters = new Dictionary<string,ockhject> ()
parameters. idd ["Request”, request);

//How instantiste a workflow runtime

Twpe workflowType = typeof (Reslorktlon)

TorkflowRuntime runtime = new UorkflowRuntime ().

runtime.ServicesExceptionNotHandled +=new EventHandler<ServicesExceptionNotHandledEventirgss» {runtime_ServicesExceptionNotHandled) ;
runtime. Jorkflowiborted += new EventHandler<UorkflowEventlirgss (runtime Workflowiborted);

runtime.WorkflowCompleted += new EventHandler<UorkflowCompletedEventirgs> (runtime WorkflowCowpleted):

runtime.WorkflowTerminated += new EventHandler<UorkflowTerminatedEventirgs> (runtime_WorkflowTerminated) ;

J//%et up the ManualWorkfllowSchedulerService so that we can handle when

/f/the workflow instance runs.

Nanualllorkflowicheduleriervice schedulerlervice = nev ManualUorkflowSchedulerService():
runtime. hddService (schedulerService) ;

//Btart the workflow instance.

Guid g = Guid.NewGuid|);

orkflowInstance instance = runtime.CreateWorkflow (workflowType, parswmeters, J):
instance.3tart () ;

schedulerZervice. Punllorkflow (o) ;

Console.Uriteline ("iggregateReservations Sending Response...");

//Return the response
/{See the runtime WorkflowCompleted, method, below to see where _response is set.
return _response;

r H

B void runtime WorkflowTerminated(ochject sender, UorkflowTerminatedEventirgs e)
1
Console.Wriceline (e.Exception);
r H

B wold runtime WorkflowCompleted(ochject sender, UorkflowCompletesdEventirgs e)
1
_response = (Operation lResponse)e.OutputParameters["Response”];
Console.Writeline ("Uorkflow completed™):
r ¥

=] void runtime_Workflowiborted (ohject sender, WorkflowEventirgs e
1
Console.Writeline ("Uorkflow dborted.™):
r ¥

B vold runtime_ ServicesExceptionNotHandled (object sender, fervicesExceptloniotHandledEventlirgs e
1
Console.Writeline (e.Exception):
r H

= fendregion

Deployment

Deploying the BizTalk solution was accomplished using Visual Studio A0ten the BizTalk developer
tools are installed, several BizTalk Add are installed for Visual Studio. The BizTalklAsléhclude

facilities for deploying to the local BizTalk environment. Within BizTalk, you must deploy your solutions
before youcan test and run them.

Note that BizTalk also includes facilities for deploying to other environments (QA, Production, etc.) that
are related to the new Application (logical grouping of BizTalk artifacts) concept in BizTalk Server 2006.



In the simplestérms, you can generate .msi packages for Applications and use them to install and
configure your BizTalk solutions in other BizTalk environments.

B4 BizTalk Server 2006 Administration Console
File Action YWiew Help
& = @] =S
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EHLE BizTalk Group [LOMDON:EizTalkMgrtDl
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-—5.,—" BizT alk. vwskem ©3 Role Links
j o Sbart, [ Zend Port Groups
: Skop. ..
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j Configure. ..
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j ' Bindings. ..
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We did not need to deploy the&VFa 2 f dzii A 2 y @ 2§ SESOdzii Sdbugging. StzanA y 3
development, this is simpler situation than within BizTalk; however, to move to a production (or other
environment) you would either use the xcopy deployment features in the .NET Framework, or in more
complex scenarios, which is likely uywould need to build your own .msi packages using Visual Studio
Setup projects or thirgharty tools.

Continuing to keep score:
1 WF can leverage xcopy deployment mechanisms but you must implement your own host

9 For BizTalk, you can leverage the-otithe-box hostconcept andyou must use the BizTalk
deployment mechanisms.

6. Review real world impacts to the new service

Tracking

Tracking is all about gathering technical data about your process. It is essentially a technical audit trail
for a process that inabes a processes exact flow and path, timestamps, messages bodies and their
context, etc. Tracking data can be used for auditing, debugging, performance testing and for other

I+



technical reasons. Imagine running your Hotrod on your local racetrack befordig race. During

@2dzNJ LIN OGAOS NYzya @&2dzQR I+ GKSNJ Fa YdzOK RFGF & @
data to learn as much as you could about how your car was running and why. This is analogous to the
tracking concept.

WF includes tracking infrastructure but there is some work you need to do to be able to usetbat

box tracking infrastructure. The first thing you need to do is create the WF tracking database within SQL
Server (2000 or 2005.) The .NET 3.0 SDKdaxhu script that creates the WF tracking database. The

second thing you need to do is to configure your WF host to use the SqlTrackingService. You can do this
using a .config file (web or app as appropriate) or through code. The option to do things via

O2y FAAdzNY GA2Y SEA&GAE (KNRdAZAK2dzi 2C yR A& 2yS 27
for viewing or analyzing the tracking data you collect. Finally, you may want to create a Tracking Profile,
which is basic a filter so that you onitgck details that you want to be tracked. We did not leverage the

WEF tracking infrastructure in our demo WF solution.

,2dz Oy SEGSYR (GKA& 2C GNIO1AY3 AYyTFTNI &GNHZOGdzNB (i 2
tracking profiles that state exdg what you want tracked (and with more granularity than you can with

BizTalk.) You can also build your own tracking services to do things such as write to a file instead of SQL
Server. Another, real world example of a custom tracking services ictoliefore and after snapshots

of objects that are passed into the WF Rule Engine which is discussed in this blog post:
http://blogs.msdn.com/skaufman/archive/2006/08/22/Window&/orkflowTrackingand-the-
TrackingExtraefunctionality.aspx For more information on extending the tracking infrastructure

please reference the WF documentation. Also, there is a sample Cons&iagj&ervice is included as a

sample custom WF tracking service.

BizTalk also includes tracking infrastructure. Health and Activity Tracking is-afitbetbox feature

that is configurable but not directly extensible. You have the ability to specifp wine want to track

events that happen in BizTalk, such when a Receive Location receives a message as well as if you want to
track the actual message bodies. We utilized the tracking infrastructure in our solution in order to show
how it runs; asynchronaly, in the background and in a configurable manner.

BizTalk also includes a tool for viewing the tracking data, called Health and Activity Tracking (HAT), which

is also used to debug orchestrations. HAT is essentially a simple query interfactstbeg¢sthe BizTalk

Tracking and Message Box databases. A Tracking Analysis Services database is also included with BizTalk
although that feature was deprecated in BizTalk 2006 and can only be leveraged if the BizTalk databases
are running in SQL 2000.

BzTalk also includes Business Activity Monitoring (BAM) features that allow you to instrument your own
business process ifthecofthed 2 E | SFf GK +FyR ! OGAGAGE ¢NIOlAy3d Ay
needs; you can use BAM to capture exactly what yadneYou can easily instrument your BizTalk

applications using the Tracking Profile Editor which allows you to visually identify (no code!) what

information you want to intercept from your messaging and orchestration components. In addition to

being ableo capture the data the BAM features in BizTalk include a BAM Portal, which is an ASP.NET


http://blogs.msdn.com/skaufman/archive/2006/08/22/Windows-Workflow-Tracking-and-the-TrackingExtract-functionality.aspx
http://blogs.msdn.com/skaufman/archive/2006/08/22/Windows-Workflow-Tracking-and-the-TrackingExtract-functionality.aspx

2.0 web site that can be used to view your BAM data and create alerts from the data to notify you when
key events occur.

It is worth noting that BizTalk Server 20085 \Kill ship with two new interceptors that will enable us to
intercept information from WCF services and WF workflows through an XML configuration mechanism.

Persistence

Persistence is used in long running business processes to provide a more scalgdgdd@mnebnt
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storage; however, a discussion of persistence also needs to include rehydration (passivation in WF
terminology.) Rehydration refers to resteng your previously persisted process. A discussion of

persistence is critical to any business process because it will affect performance, scalability, maximum
sustainable throughput and how you handle resuming your process when errors occur.

INBizTalk 2dz R2y Qi KIFI @S (2 AYLI SYSyid LISNAAAGSYOSO® L @
Orchestration Engines. BizTalk includes a MessageBox database, where all messages that flow through
BizTalk are temporarily stored. The Messaging and OrchestrationdSngimmunicate with the

Message Box database. When a Receive Port finishes receiving a batch of messages, it persists that
message batch to the Message Box before any further processing occurs. Orchestrations also save their
messages, and also their oadl state, to the Message Box database at specific points in their execution.

The specific points where Orchestrations persist there state are documented in the BizTalk

documentation. In almost all cases in BizTalk, if an orchestration encountersoanitezan be resumed

from its last persistence point. BizTalk includes resume functionality the BizTalk Server Administration

tool or though APIs.

C2NJ UKS LlzN1l}2asSa 2F GKS FANIAYS az2fdziazys LISNBRAAU
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persistence activities within the orchestration to reduce latency and improve performance. This

approach allowed us to have fine grained services call in pafiéielu take a look at the orchestration
AONBSyakK2id Ay GKA&a INIAOES e2dzxft y20S 0dKFd 6S &
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WF includes persistence sax@s that are in some ways similar to the persistence functionality provided

in BizTalk but persistence is not enabled by defaytbu must configure your WF host to use a

persistence service, such as the -aiithe-box SqglWorkflowPersistenceService, lsefgou will have

persistence functionality. You can configure your WF host to use a persistence service using a .config or
code. You also have to create the WF persistence database, which can be created using a script included
in the .NET 3.0 SDK.

INWFLISNEAaAGSYOS KIFLIISya Fdzi2aYlFIGAOFTte F2NJ e2dzz |
however, you also have explicit control over persistence using the WF APIs.



Administration and Monitoring

¢KSNBE NByQil Iye &aLISOA FmeVFAstlutidnywasa iedlbolutiowe wiugl2 t a T2
have utilized the standard Windows tools such as the Event Log, Perfmon, WMI, etc. to administer and
Y2YAUG2N) GKS az2tdziazyo 2§ | faz fA1Ste ¢g2df R KI @S
into the solution.

BizTalk includes an administration application and monitoring tools such as the Group Hub page, Health
and Activity Tracking, Business Activity Monitoring (BAM) and a Microsoft Operations Manager pack for
BizTalk. A BAM observation model wasated for SOA Roundtable event which include basic service
level agreement monitoring as well as some business related monitoring:

LA B | c | D | E | F | [c] | H | 1 | J | K =
i =
2 Data ~[Resp Classification =]
3| CheapFlight Resp Ave [Flights RUS Resp Ave Interal Resp Ave
4 | Destination State_w|Destination City _|CustomerD _|Bad Good OK Bad Good O Bad
5| Destination State_1 |Destination City_1 |CustomerlD_1 4 1.5 2 2|
6| CustomerlD_2 1 3 25 1 2 2.5
7 CustomerlD 3 2 1
8 | Desti City 1 Total gl E] gl 15 ] 2
| Destination Cily 2 s activiny x| = 3 2 275]
o Destination City_3 e X 15 2
1] Destination State 1 Total ] e 3 hzesr1a ] 23 2571
12 Destination State_2 |_50A Denchanark ) 2.5 18 1.5]
13 Destination State_3 . [homs in this ackiviey: J 2
14 Grand Total 5 | Mame | meem Data Max - Hew Trem,.. 1.9375 1.857142857 2. 16BEEEEGT
15 Cheap Fight... Busiess M., Date Time
16| Cheap Figth,.. Businmss ML, Date Trew
17| Customes (D Business 0...  Text 50
| Destination ... BusnessD...  Text 50 L J

18] Destigtion ... BusnessD..  Text 0 riste
19 Fight Requs... BusinessMiL.. Date Teee
20 Fight Foeque,.. Business M., Date Tree i
= Fghts RUS ... BusnessML.. Date Tme

Fights LS ... BusinessMi.. Date Trme

Inkersl Rese... BusinessMi.. Date Trme -

. 4| | »
o I |

512510889 8|6 2 e« 8 N ) 2|

£
i
!
!
=



Maintenance

After you deploy you BizTalk solution, you will have likely generated all aftifects (deployment
packa@s,documents processes, etd. G KIF i @2dzQf f ySSR (2 LISNF2NXY YIAY
are GdKFd e2dz R2y Qi KIFI @S Ftye ¢2N)] (2 R2 ¢gKSy RSTSO
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Additionally, with BizTalk, you can swap out endpoints, services, vendors etc. with relatively little work
because of its loose coupling. Both of facets make BizTalk a very nice tool to have in place.

With WF, you lave to build outyour own software infrastructureof deployment and maintenance.

CKAA AayQild | o0FR (UKAy3AI odzi &2dz R2 ySSR (2 aLISyR
very time consumingpecause you may end up troubleshooting or atteingtto remember you

RSLX 22YSyid LINRPOSaaSa FyR GSOKyAldzSa RdzZNAYy3I ONARGAO
to the degree that BizTalk does so in comparison, swapping out endpoints, services and vendors will be
Y2NB RA T T A Odz eintihe timé brimipiementihglxobgeSoupling during your design and
development.

Communication

For our solutions, the aggregation service needed to communicate with two airline systems using web
services and one using MSMQ. The solutions used either deghration or a Workflow to
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