=
w OsSsBORNE
*Tohn Mueller is a PrOgramme r's programmer. He writes Huud code
r that works and he docaments it... He has a !.{ti.l for ;‘1P|::4.:|||i|||_-; li-'u;..',ll
COMCEpPs and |:l1l|:i|| r them into context.... (el ||.'.1-.:'_L to roll U your

I\.||_l_'ll -y .|.|||'| d mastes I‘ I LTMEr &8 Your menton

LBHAHY ~Karen Watterson, Editor, SQL Server Professional

COM+

ELOPER’S
Guide

Build enterprise-ready Windows Distributed interNet
Applications (DNA)

Learn to use Microsoft Management Queue (MSMQ)
and Microsoft Transaction Server (MTS)

M Take advantage of the unique features and application
& University of Tevhns t}fﬂﬂﬁﬂfﬁﬂhﬂ""

mmimmm

Get real-world COM+ applications from fully functional
., a:‘- code samples

JOHN PAUL MUELLER

AUTHOR OF WISDAL L++

1'- 118571 ANSLO0TD1

..p.'...



CONTENTS

Acknowledgments . ... ..... ... ... ... ..., xi
Introducdon . . ... ... ... .. ... L L, xiii

¥ 1 COM+—The Latest in Component Technology . . . . ...........

WhatisCOM+? . ... ... ... .. ... ... . ... ... ...
The COM+ Difference . .. ... ................
A Look at the Big Picture . . ... .... e e e e
How COM+and COM Compare . ... ...............
COM+DesignGoals . .. ....................
Transactionsand COM+ . .. ... ..., ......... ..
Messagesand COM+ . . ... ..................
COM+Services ... .......................
The MTSDifference . . . . ... ....................
MTS Service Description . . . .. .. ..............
The Role of Resource Pooling in COM+ . . . .........
Where Does MSMQUFitIn? . .. . . ... ... ... .........

HFOWWOWNONORUIWAAWN -

et

F 2 COMEssentials—The ShortVersion . . . .. ... .......... .. ..

CreatinganObject . ... .. ... ................. ..
In-Process . ........ ... ... . . . .. . . . .. ...

—
W

[
[ NS |



vl

COM+ Daveleper‘s Gulde

V3

V4

QOut-of-Process

..........................

ComponentReuse . ..................... .

Calling an Interface Method . . .. . . P '

UnderstandingIUnknown . . . . ................
Understanding the ActiveX Interfaces .. ...........
Using the ActiveXInterfaces .. ................
ReferenceCounting . . . . ....................

Registry Requirements

--------------------------

Working with Apartments and Threads . . ... ..........

Thread Types .

..........................

Apartment Types and Assignments . .. ...........
Marshaling Requirements . . .. ................

Unique COM+ Features

COM+and Automation . .............. ... .....
Understanding Just-In-Time (JIT) Activation . ........
TransactionProcessing . . . ... ................

COM+ Context

..........................

Understanding Resource Dispensers . . . ... ...........
Understanding the Compensating Resource Manager . ... ...

COM+ Event Sinks .
COM+ Catalog . . .
Object Pooling . . . .
Role-Based Security .

..........................

...........................

..........................

..........................

Understanding Standard Windows Security .. .......
How Role-Based Security Differs . .. .............
Understanding Component Load Balancing (CLB) . ........
Understanding Load-BalancingGoals . . . ... .......
How Does Load BalancingWork? ... ... .........
Dealing with Downed Servers and Routers . . .. ... ...

An Overview of MTS . .
What Is a Transaction?

Understanding Transactions . .. ...............

MTS and COM+

Understanding the Transaction Sequence .. ............
AnOverview of MTSObjects .. .. ...... e
Defining the TransactionEvents .. .. ............
Remote Execution Considerations . . . ............
MTS Load-Balancing Concerns . . .. ... e

Understanding COM+
COM/DCOM Issues

Application Reliability ...........

..........................

17

35
36
38

47

47

49
52

53

57
58
59

61
62
62
63

91
92
92
94

95

96
97

102
102
103
104
105
106
107



V5

\ A E

Security .. ....... ... .. L

Gontents

Transactions and Databases . . .................... 108 -
Handling Database Diversity . ................. 109
MTS Database Features . . ... ................. 109
Database Programming with MTS .. .. ... ........ 112
MTSandCOM+ ... ...................... 114
~ Security Considerations . ............... e 114

Understanding Microsoft Distributed Transaction

Coordinator ( MS-DTC) . ...................... 115
MS-DTCinOperation . ..................... 116
The Distributed Part of MS-DTC . .. ......... cee. 117
AnOverviewof MSMQ .. .......................... 119
An Overview of Asynchronous Communication for MSMQ 121
Routing . ........ .. .. ... ... .. ......... 122
Typesof Disk Access . . ..................... 124
Delivery Guarantees . . .. ................... 126
Security ... ... ... L L 128
MSMQandMTS . .......................,. 133
AnOverview of MessageQueues . .. ... ............. 136
Understanding the Message Queue Types . . . . ... .. .. 137
Message Queues for Disconnected Applications . . . e 139
The Server View of Messaging . . .. ................ 140
PartsofaMessage ........................ 140
The COM View of Message and Queue Manipulation . . . 140
MSMQErrorHandling . ... .................. 144
Understanding the Active Directory/MQIS Database . . . . . . . 148
Database Installation Requirements and Sizing . . . . . . . . 149
Hosting .............. e e e e 149
M5MQ 1.0versus MSMQ20 . ................. 151
Performancelssues ............... N 152
MSMQ Internal Performance Problems . ........... 152
Processing Limitations that Affect Application Performance 154
Understanding the Application Types . . . . ....... e 159
Understanding COM+ Application Differences . . ......... 161
Server-Based Components . . .. ................ 163
COM+Benefits . ......................... 163
Attributes, Context,and State . . . ....:.......... 164
Four Levels of ComponentChange . . . ............ 166
Understanding the Programming Issues . . ............. 173
" Performance .. ............ ... . . ... ...... 174
175

vii



COM+ Develeper’s Guide

v7

vs

COM+ Application Types
Server Applications
Library Applications
Proxy Applications

.........................

.......................

........................

Preinsthlled Applications . .. .................
Offline Application Considerations . .. ......... P
Working with MTSand MSMQAlone . .. .............

A Transaction Driven Application . . . ... .................

Installing SQL Server 6.5 Developer Edition . . . . . ... .....
Creating a SQL Server Remote Development and Diagnostic Aid

Defining the Application
An Application Task

........................

Overview . ................

AnOverview of the Database . ... ..............
An In-Depth View of the Individual Tables . ... ... ...
Creating the Database and Associated Tables . . . . ... ..
The N-tier View of the Project . . . . .. ... .........
Creating the Server-Side Components . . ..............
Creating the ComponentShell . ................
Adding the ComponentCode . ... ..............
Registering and Installing the Component on the Server

Creating the Client-Side Component . . ... ............ -

Creating the ComponentShell . ................
Adding the ComponentCode . . ... .............
Creating a Simple Catalog Test Application . . . ... .. ..
Creating a Test Application . . ....................
Creating the ApplicationShell . ... .............
Defining the User Interface . . .................
Adding the ApplicationCode . . . . ... ... e
Testing the COM+ Application . .. ..............

Dealing with TransactionFailure . .. ....................

Failure Scenarios .. ..
Connected . . ...
Disconnected . . .

Error-Recovery Methods
Detecting the Source

........................
........................
........................

........................

oftheError ................

Interpreting ErrorCodes . . . . ... ... ...........
Dealing with ErrorOverload .. ................

Staging a Recovery

........................

176
177
177
178
178
179
181

183

186
190
198
201
202
202
207
221
222
223
237
247
261
262
265
269
280
281
284
294
302

305

307
310
316
319
319
346
347
348



Centents
¥ 9 Sending Messagesand COMObijects . . .. ................ 353
An Overview of the Communication Scenario . . . ...... .. 358
TwoAPIs . ..... ... ... .. ... ... ....... 358
Defining the Message Type . . ................. 365
' Understanding the Data Transfer Sequence . .. ... .. .. 366
Creating the Required Queues . . ............... 366
Creating a Listener/Player Application . .............. 369
Creating the Listener/Player Shell ... .......... .. 370
Designing the DialogForm . . ................. 372
Adding PlaybackCode . . . ......,....... .. 372

Creatinga Test Application . ...................... 379
Creating the Test ApplicationShell . . ... ... ... ..., 379
Designing the Test Application Dlalog Form ......... 380
AddingtheTestCode ...................... 382
Testing the Application . . . . ..................... 386
Checking OuttheMessage .. ................. 387
Viewing the MessageOQutput . . ................ 393
MSMQ AdministrativeIssues . . . .................. 394
Basics of Queue Management . . ... ... ..., . ... .. 394
Dead Letter Messages Queue .. .............. .. 396
CheckingtheEventViewer................,.. 396
VW 10 Working in DisconnectedMode . . . ... ................. . 309
Defining the Application . . .. .................... 402
Desktop versus Distributed Development . . . ... ... .. 404

Understanding the Default COM+ Recorder, Listener,

andPlayer .. ...... ... ... .......... .. 406
An Overview of Application DataFlow ... ... .., .. 41
Creating and Installing the Component . ... ........... 413
Creating the Component Shell .. ............ ... 413
Adding Some ComponentCode . ............... 417
Installing the Component ... ......... [ 418
Creatmg aTestApplication ...................... 426
Designing the ApplicationShell . ............... 427
Defining the DialogForm . ................... 429
Adding Some ApplicationCode . ............... 429
Testingin ConnectedMode . .. ................... 437
Testing in Disconnected Mode . .. ................. 437
W Glossary . ... 443
Vooindex ... 477



