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A
AddProposalRequestTest method, 

239–240
Address class

creating headquarter address 
dropdown, 147

defining Aggregate boundaries, 111–112
designing domain model, 110

Address property, Project, 68–70
Addresses UserControl, 145–146
AddressesViewModel class, 148–151
AddressFactory class, 127
AddRfiTest method, RFI, 204–205, 207
AddSubmittalTest method, 162, 164
AddTest method, IClientTransaction

Repository, 331
AddTest method, ICompanyRepository, 

115–116
Aggregate boundaries

Change Order, 268
Company and Contact, 111–112
Construction Change Directive 

Aggregate, 298
Employee, 57–58
Project, 57–58
Proposal Request, 236–237
Request for Information, 202
Submittal, 159–160

Aggregates
Change Order Aggregate, 266–268
Company Aggregate, 57–58, 111–112
Construction Change Directive Aggregate, 

296–298
Contact Aggregate, 110–112
Employee Aggregate, 57–59
overview of, 16–17

Project Aggregate, 56–59, 111–112
Proposal Request Aggregate, 234–237
RFI Aggregate, 201–203, 213–219
Submittal Aggregate, 158–161

Allowances property, Project, 75
AmountChanged property, 

ChangeOrder, 277
API (application programming 

interface), 14
AppendAddresses method, 

CompanyRepository, 125–126
AppendConstructionAdministrator 

method, ProjectRepository, 85
AppendContractor method
ChangeOrderRepository class, 283
ConstructionChangeDirective 

class, 308
AppendCopyToList method
RequestForInformation class, 214, 

217–218
Submittal class, 180–181

AppendFrom method
ProposalRequest class, 254
RequestForInformation class, 214
Submittal class, 179

AppendOwner method, 
ProjectRepository, 84

AppendPrincipal method, 
ProjectRepository, 85

AppendProjectAllowances method, 
ProjectRepository, 84, 85–86

AppendRoutingItems method
ChangeOrderRepository class, 

283–284
RequestForInformation 

class, 214
Submittal class, 182–183

Index
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AppendTo method
ConstructionChangeDirective 

class, 308
ProposalRequest class, 254
Submittal class, 179–180

AppendTrackingItems method, 
Submittal, 181–182

Application class, 371–372
application layer

defined, 7–9
designing, 14
services, 16

application programming interface (API), 14
Application property, 

IClientMembershipProvider, 373
Applying Domain-Driven Design and Patterns, 

With Examples in C# and .NET (Nilsson), 
15, 30

architectural layers. See layered 
architecture

Auto-update requirement, 5, 11
Availability requirement, 4, 6

B
BidPackageNumber property, Contract, 77
BindingList<MutableAddress> type, 

CompanyViewModel, 140–141
BindingList<T>, SubmittalViewModel 

constructors, 188–189
BrokenRule class, ProposalRequest, 

249–250
BrokenRuleMessages class
ChangeOrder class, 282
ConstructionChangeDirective 

class, 304
ProposalRequest class, 250–251

BuildBaseWhereClause method, 
SqlCeRepositoryBase<T>, 79, 88

BuildChildCallbacks method
ChangeOrderRepository class, 283
CompanyRepository class, 125
ConstructionChangeDirective class, 

307–308
ProjectRepository class, 83–86

ProposalRequest class, 254
RequestForInformation class, 

213–214
SqlCeRepositoryBase<T> class, 39
SubmittalRepository class, 178–179

BuildEntitiesFromSql method, 
SqlCeRepositoryBase<T>, 41

BuildEntity method, 
IEntityFactory<T>, 42

BuildEntityFromReader method, 
SqlCeRepositoryBase<T>, 40–41

BuildEntityFromSql method, 
SqlCeRepositoryBase<T>, 40

BuildFactory method, 
EntityFactorBuilder class, 44–45 

BuildNewEntity method, 
ConstructionChangeDirectiveView -
Model, 323

C
C# 3.0 object initializer features, 100
CalculateDaysLapsed method, 

Submittal, 177
caller registration, Unit of Work, 30
CancelCommand property, ViewModel, 

51, 94
Change Order Aggregate, 266–268
Change Orders, 265–293

design, 266–267, 267, 268, 
268–271, 271

problem, 265
solution, 271–275, 275–280, 280–283, 

283–285, 285–288, 288–289, 
289–291, 292–293

ChangeOrderNumberSpecification 
class, 278

ChangeOrderRepository class, 283–285
ChangeOrderRuleMessages class, 282
ChangeOrderService class, 288–289, 

305–306
ChangeOrderViewModel class, 289–291
ChangePassword method, 

IClientMembershipProvider, 
364–365, 379–381

AppendTo method
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ChangePasswordQuestionAndAnswer 
method, 
IClientMembershipProvider, 
365–366, 381–382

CheckParameter method, 
SecurityHelper class, 362–363

CheckPassword method, 
IClientMembershipProvider, 378

CheckPasswordAnswer method, 
IClientMembershipProvider, 378

ChildCallBacks property, 39, 84
class signature
ClientMembershipProvider class, 

374–375
SqlCeClientMembershipProvider 

class, 384
User class, 360–361

classes
application layer design, 14
Change Order Aggregate, 267
Company and Contact Aggregates, 111
Construction Change Directive, 296
Construction Change Directive 

Aggregate, 298
designing Repositories for, 58–59
Project Aggregate, 56–57
Repository base, 33–41
Request for Information, 200
RFI Aggregate, 201–202
Submittal Aggregate, 159

ClickOnce technology, 11
Client Device requirement, 5–7
Client Membership System, 357–389

designing, 358–359
domain model classes, 360, 360–367, 

367–371, 371–372, 387. See Client 
Membership System Provider

Microsoft ASP.NET Membership vs., 359
password security, 358
problem, 357
unit tests, 388–389

Client Membership System Provider, 
372–387

ClientMembershipProvider class, 
374–384

designing, 359

IClientMembershipProvider, 372–373
ProviderFactory class, 373–374
SqlCeClientMembershipProvider 

class, 384–386
ClientMembershipProvider class, 

374–384
class signature and private fields, 

374–375
constructors, 375
IUnitOfWorkRepository 

implementation, 384
methods, 375–384

ClientMembershipUser class
class signature and private fields, 367
constructor, 367–368
methods, 368–369, 369–370, 370, 371
properties, 368

ClientTransaction class, 329, 338
ClientTransactionRepository class, 

334, 341
ClientTransactionRepositoryFactory 

class, 340
ClientTransactionService class, 

348–349
CollectionView class, 49
CollectionView variable, 

SubmittalViewModel, 189, 192
ComboBox control, headquarters address 

dropdown, 147
ComboBox declaration, ViewModel, 52–53
command handlers. See handlers
Command pattern, WPF, 47–53
Command property, Delete Button, 146
Commit method, Unit of Work
AddProposalRequestTest method, 240
AddRfiTest method, 205
AddSubmittalTest method, 163
AddTest method, Companies, 116
CompanyService class, 135
overview of, 33
RepositoryBase<T> class, 132
synchronizing with server, 333–334

Companies and Contacts, 109–155
designing, 110, 110–111, 110–119, 

111–112, 112–114, 114–119
problem, 109

Companies and Contacts
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Companies and Contacts (continued)
solution, 119–121, 119–155, 121–123, 

123–124, 124–130, 130–131, 
131–134, 134–137, 137–143, 
144–147, 148–154, 154–155

Company Aggregate, 57–58, 111–112
Company class, 70–71, 119–121
Company property, Contact, 111
CompanyRepository class, 124–130
AppendAddresses method, 125–126
AppendOwner method, 84
BuildChildCallbacks method, 125
GetBaseQuery method, 126
GetBaseWhereClause, 127
implementing, 124
overview of, 124–130
public constructors, 125
Unit of Work implementation, 127–130

CompanyRepositoryTest class, 114
CompanyService class, 134–135
CompanyView class
HeadquartersAddress dropdown, 147
overview of, 144–145
using Xceed DataGrid, 145–146

CompanyViewModel class, 137–143
constructors, 140–141
handlers, 143
implementing, 137–140
properties, 141–143

Configuration folder
EntityFactoryFramework, 44
RepositoryFramework, 24–28

configuration section, Entity Factory 
Framework, 42–44

configuration section, Repository Factory, 
24–28

ConfigurationElementCollection 
class, 27

ConfigurationSection class, 25
Construction Administration Database

design requirement, 4–6
problems of legacy application, 1–3
solution, 6–11

Construction Administrator, Project Domain, 
56–57

Construction Change Directive, 295–325
designing, 296, 297, 298, 299, 300
problem, 295
solution, 300–302, 302–304, 304–305, 

305–306, 306–307, 307–309, 
310–313, 313–314, 314–321, 
321–323, 324–325

Construction Change Directive Aggregate, 
296–298

ConstructionAdministrator property, 
Project class, 71–73

ConstructionChangeDirectiveRule
Messages class, 304

ConstructionChangeDirectiveService 
class, 313–314

ConstructionChangeDirectiveView
Model class

EditableViewModel<T> class, 317–319
handlers, 319–320
overview of, 314–316
refactoring ViewModel class, 316

constructors
ChangeOrder class, 271–275
ChangeOrderViewModel class, 289–290
ClientMembershipProvider class, 375
Company class, 121
CompanyRepository class, 125
Construction Change Directive, 300–302
ConstructionChangeDirectiveView
Model class, 315

ContactRepository class, 130
EditableViewModel<T> class, 317–318
EmployeeRepository class, 88–89
Project class, 65–67
ProjectContactViewModel class, 152
ProjectInformationViewModel class, 

98–101
ProjectRepository class, 80–83
ProposalRequest class, 242–245
ProposalRequestViewModel class, 

258–259
RequestForInformation class, 

207–209
RequestForInformationViewmodel 

class, 228–229

Companies and Contacts (continued)
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SqlCeClientTransactionRepository 
class, 342

Submittal class, 164–166
SubmittalViewModel class, 188–189
Synchronizer class, 349
TransmittalViewModel<T> class, RFI, 

225–226
UnitOfWork class, new, 335
User class, 361–363

Contact Aggregate, 110–112
Contact class, 121–124
Contact instance, ProjectContact, 

123–124
ContactRepository class, 130–131
Contacts. See Companies and Contacts
ContactService class, 135–137
ContingencyAllowanceAmount property, 

Project, 75
Contract price, ChangeOrder, 265
Contract time, Change Order, 265
ContractBase class, 339
Contracts, Project Domain, 56–57
Contracts property, Project, 76–77
controls, and Rich Client Applications, 11
Converter class, 345–346
CopyTo instances, RequestFor

Information, 217–219
CopyToList property, Submittal, 171–172
CopyToList section, SubmittalView, 

195–197
CreateNumberedProjectChild 

method, 307
CSLA Framework (CSLA Framework), 249
CurrentChangeOrder property, 

ChangeOrderViewModel, 290–291
CurrentCompany property
CompanyViewModel class, 141–143
Contact class, 111–112, 123
ProjectContactViewModel, 153

CurrentEntity property, 
EditableViewModel<T>, 319

CurrentObjectState property, 
EditableViewModel<T>, 318–319

CurrentObjectState property, 
ProjectInformationViewModel, 105

CurrentSubmittal property, 
SubmittalViewModel, 190–191

CurrentTransmittal property, 
TransmittalViewModel<T>, 226

customization, and Rich Client 
Applications, 11

D
Data Contracts, 339
Data Transfer Objects (DTOs), 15, 339
data transfer, requirement, 6
Database property, 

SqlCeRepositoryBase<T>, 39
data-binding, 47
DataGridControl, 145–146
DataHelper class, 40–41
DateOfSubstantialCompletion property, 

ChangeOrder, 277–278
DatePicker control, 194
DateReceived property, 

RequestForInformation, 206
DateSent property, RoutingItem, 177
DateToFieldSpecification property, 

RequestForInformation, 212
DaysLapsed property, 

RequestForInformation, 211
DDD rule, 270
declarative programming, WPF, 10
DeferredApproval property, 

Submittal, 174
DelegateCommand class, 49–51
DelegateCommand properties
CompanyViewModel class, 144
ProjectContactViewModel class, 153
SubmittalViewModel class, 191–192

Delete Button, Xceed DataGrid, 146
DeleteAddressCommandHandler method, 

CompanyViewModel, 143
DeleteCopyToCommandHandler method, 

SubmittalViewModel, 192
DeleteCopyToList method
PersistUpdatedItem method, 257
RequestForInformation class, 218, 222

DeleteCopyToList method
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DeleteCopyToList method (continued)
Submittal class, 186

DeleteRoutingItems method
RequestForInformation class, 222
Submittal class, 186

DeleteTrackingItems method, 
Submittal, 186

DeliveryMethod property, Submittal, 
170–171

dependencies, implementing Visual Studio, 19
deployment, and Rich Client Applications, 11
DeploymentItem attribute, 63
Description property, Proposal

Request, 240
DescriptionRuleMessageKeys class, 304
DescriptionSpecification property
ConstructionChangeDirective class, 

302–303
ProposalRequest class, 248

Deserialize method, 345
Deserializer class, 345
Design Patterns: Elements of Reusable 

Object-Oriented Software (Gamma, 
Helm, Johnson and Vlissides), 110

Discipline property, RoutingItem, 177
domain layer

designing, 15–18
fulfilling Maintainability requirement, 8–9
services, 16

domain model
Change Orders, 266–267
Client Membership System classes, 360, 

360–367, 367–371, 371–372, 387. 
See Client Membership System Provider

Companies and Contacts, 110
Construction Change Directive, 296
Project, 56
Proposal Requests, 234–235
Request for Information, 200–201
Submittal Transmittal, 158

Domain-Driven Design, concepts of, 15–17
Domain-Driven Design: Tackling Complexity in 

the Heart of Software (Evans), 2, 15, 
17, 69, 200

double dispatch, 384
DTOs (Data Transfer Objects), 15, 339

E
EditableViewModel<T> class, 316, 

317–319
Employee Aggregate, 57–59
Employee class, 71–73
Employee Repositories, 59, 88–90
EmployeeService class, 91–92
EncodePassword method, 

IClientMembershipProvider, 
378, 380

encryption, password security, 358
Entities

Domain-Driven Design concept, 15
Value objects vs., 15

Entity Factory Framework
configuration section, 42–44
defined, 41
EntityFactorBuilder class, 44–45
IEntityFactory<T> interface, 42
IProjectRepository implementation, 

82–83
EntityBase class
ChangeOrder class, 280–282
implementing architectural layers, 20–22
ProposalRequest class, 250–251
RequestForInformation class, 

217–218
ValidateInitialization method, 275

EntityFactorBuilder class, 44–45
EntityName property, 

RequestForInformation, 217–219
ExecuteReader method, 

SqlCeRepositoryBase<T>, 40–41
expectedContractorReturnDays class 

variable, 244
Extensible Application Markup Language 

(XAML), 10, 144–147

F
Factories, Domain-Driven Design, 17
FieldNames static class, 83
Find methods, 23
FindAll methods, 78–79, 82

DeleteCopyToList method (continued)
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FindAllDisciplines method, 
ISubmittalRepository, 161

FindAllMarketSegmentsTest method, 
unit test, 64

FindAllSpecificationSections method, 
ISubmittalRepository, 161

FindAllSubmittalStatuses method, 
ISubmittalRepository, 161

FindAllTest method, 
ICompanyRepository, 115

FindBy method
ChangeOrderRepository class, 284
ConstructionChangeDirective 
class, 309

FindSubmittalsByProjectTest 
method, 162

ProjectRepository class, 79, 81–82, 132
SubmittalRepository class, 161

FindByKeyTest method, 
ICompanyRepository, 114–115

FindByProjectNumberTest method, 
63–64

FindBySegmentsAndNotCompletedTest 
method, 62–63

FindPending method, 
SqlCeClientTransactionRepository, 
343–347

FindPendingTransactionsTest method, 
IClientTransactionRepository, 
331–332

FindProposalRequestsByProjectTest 
method, 239

FindRfisByProjectTest method, 204
FindSubmittalsByProjectTest method, 

161–162

G
Gang-of-Four (GoF), 110
GetBaseQuery method
CompanyRepository class, 126
ContactRepository class, 131
Employee Repository class, 89
ProjectRepository class, 86
refactoring FindAll method, 78

GetBaseWhereClause method
CompanyRepository class, 127
ContactRepository class, 131
ProjectRepository class, 86
SqlCeRepositoryBase<T> class, 79

GetBrokenRulesMessages method, 
ChangeOrder, 282

GetClientMembershipUser method, 
IClientMembershipProvider, 379

GetConstructionAdministrators 
method, IEmployeeRepository, 65, 
89, 91–92

GetCurrentProject method, 
ChangeOrder, 275

GetEmployee method, Proposal
Request, 254

GetEntitiesList method, 
ConstructionChangeDirectiveView
Model, 324

GetExpectedContractorReturnDays 
method, ProposalRequest, 243–244

GetLastSynchronization method, 
SqlCeClientTransaction

Repository, 347
GetLastSynchronizationTest 

method, 332
GetLastSynchronized method, 

Synchronizer, 349–350
GetPassword method, 

IClientMembershipProvider, 376
GetPasswordAnswerFromPersistence 

method, 
IClientMembershipProvider, 377

GetPreviousAuthorizedAmountFrom 
method, ChangeOrder, 269, 276, 
284–285

GetPreviousTimeChangedTotal method, 
ChangeOrder, 269, 277–278

GetPreviousTimeChangedTotalFrom 
method, ChangeOrder, 285

GetPrincipals method, 
IEmployeeRepository, 64, 89, 
91–92

GetProjectContact method
ProjectContactService, 180
ProposalRequest c, 254

GetProjectContact method
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GetProjects method, ProjectService, 47
GetRepository method, 

RepositoryFactory, 28–30
GetRuleDescription method, 

ProposalRequest, 250
GetTransmittals method
ProposalRequestViewModel class, 260
RequestForInformationViewmodel 

class, 231
TransmittalViewModel<T> class, 

226, 228
GetUser method
ClientMembershipService class, 387
IClientMembershipProvider, 376
SqlCeClientMembershipProvider 

class, 384–386
GoF (Gang-of-Four), 110
Gossman, John, 47

H
handlers
ChangeOrderViewModel class, 291–292
EditableViewModel<T> class, 319–320
ProjectContactViewModel class, 154
ProposalRequestViewModel class, 

259–260
RequestForInformationViewmodel 

class, 230–231
SubmittalViewModel class, 191–192
TransmittalViewModel class, 321–323
TransmittalViewModel<T> class, 

227–228
HasBeenTransformedToChangeOrder 

property, ConstructionChange
Directive, 303–304

hashing, password security, 358
headquarter address dropdown, 147
HeadquartersAddress property, Company, 

121, 142–143

I
IAggregateRoot interface, 270–271, 297
IBindingList<T> interface, 188–189

IChangeOrderRepository interface, 
269–271, 283–285, 288–289

IClientMembershipProvider interface, 
372–373, 375

IClientTransactionRepository 
interface, 329, 331–332

ICommand interface, 49
ICompanyRepository interface

designing Company Repository, 112–113
unit tests, 114–115, 115, 115–116, 

116–117, 117
IConstructionChangeDirective

Repository interface
ConstructionChangeDirective
Service class, 313–314

implementing Repository, 307–309
overview of, 299

IContactRepository interface, 118
IDataReader interface, 38, 40–42
IDescribable interface, 297
IEmployeeRepository interface
EmployeeRepository class, 89–90
EmployeeService class, 91–92
overview of, 59
unit tests, 64–65

IEntity interface
Transaction class implementing, 330
User class implementing, 360
ValidateInitialization method, 

274–275
IEntityFactory<T> interface, 

39–40, 42
immutable Value objects, 15
indexer
CompanyService class, 135
UpdateSubmittalTest method, 163

infrastructure layer
designing, 18
fulfilling Maintainability requirement, 8–9
naming standards for, 14
services, 16

Initialize method
IClientMembershipProvider 

class, 375
SqlCeClientMembershipProvider 

class, 384

GetProjects method, ProjectService
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INotifyPropertyChanged interface, 
ViewModel class, 94

InsertCopyTo method, 
RequestForInformation, 218–219, 
221–222

InsertCopyToList method
RequestForInformation class, 

218–219, 221–222
Submittal class, 184–185

InsertRoutingItems method
ChangeOrder class, 287
Submittal class, 184–185

InsertTrackingItems method, 
Submittal, 184–185

Intelligent Installation requirement, 5, 11
INumberedProjectChild interface

Change Orders, 267, 269–270, 274, 280
Construction Change Directive, 297, 

306–307
IProjectRepository interface

Companies and Contacts, 113–114, 
118–119

managing projects, 61–64, 77, 81–83, 91
IProposalRequestRepository interface, 

238, 253–257
IReferenceDataRepository, 351, 

352–354
IRepository<T> interface
IEmployeeRepository implementing, 59
implementing Repository Framework, 

22–23
INumberedProjectChild extending, 269
IProjectRepository implementing, 59
refactoring FindAll method, 78–79
RepositoryBase<T> class implementing, 

33–35
TRepository parameter, 29–30

IRequestForInformationRepository 
interface, 203, 206

IRoutableTransmittal interface, 215, 221
ISubmittalRepository interface, 161, 

178–187
ITransmittal interface
ProposalRequest class, 234
RequestForInformation class, 

214–215, 217–218

IUnitOfWork interface
refactoring for synchronization with 

server, 329
RemoveProposalRequestTest 

method, 241
RepositoryBase<T> class implementing, 

35, 132
Unit of Work implementation, 31–33

IUnitOfWorkRepository interface
ClientMembershipProvider class 

implementing, 384
RepositoryBase<T> class 

implementing, 35
Unit of Work implementation, 31–33

K
Key property, Transaction, 335–337
KeyFieldName property, 

RequestForInformation, 217–218
KPIs (key performance indicators), 5

L
layered architecture, 13–53

designing, 13–14, 14, 15–18, 18
problem, 13
solution, 19, 20–22, 41–45, 45–53. 

See Repository Framework
Layered Supertype, 18, 20–22
LINQ queries, RFIs, 212
login test, 388

M
Maintainability requirement, 5, 7–9
managing projects, 55–107

designing, 56, 56–57, 57–58, 58–59, 
60–65

problem, 55
solution, 88–90, 90–92, 92–102, 

102–106. See Project class; Project 
Repository

managing projects
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Market Segments (Sectors), Project Domain
defined, 56
Project Aggregate classes, 57
Segment property, Project class, 73–75
unit tests, 63–64

MarketSector class, 73–75
MarketSegment class, 74–75
Microsoft ASP.NET Membership, 359
Microsoft Synchronization Services for ADO

.NET, 7, 327–328
Model-View-Controller (MVC) pattern, 47
Model-View-Presenter (MVP) pattern, 47
Model-View-ViewModel pattern, 45–53

defining ViewModel, 46
example, 47–53
overview of, 46
traditional presentation patterns, 45–46

MutableAddress class
CompanyViewModel class, 141, 142–143
creating headquarter address 

dropdown, 147
ProjectInformationViewModel 

class, 99
using C# 3.0 initializer features, 100

MutableCopyTo type, 
SubmittalViewModel, 189

MutableCopyToList property, 
SubmittalViewModel, 191–192

MVC (Model-View-Controller) pattern, 47
MVP (Model-View-Presenter) pattern, 47
MyTestInitialize method, unit test, 62

N
Name property, Project, 67–68
namespace pattern, Visual Studio, 14
.NET Generics, 23
.NET Reflection, 44–45
.NET Value types, 68
NewCommandHandler method
ChangeOrderViewModel class, 291
CompanyViewModel class, 143
EditableViewModel<T> class, 319–320
ProjectContactViewModel class, 154
ProposalRequestViewModel class, 259

RequestForInformationViewmodel 
class, 230–231

SubmittalViewModel class, 191–192
TransmittalViewModel<T> class, 

227–228
NewConstructionCost property, 

ChangeOrder, 276–277
Number property, Project, 67–68
NumberedProjectChildFactory class, 

306–307
NumberedProjectChildRepository-

Helper class, 309
NumberedProjectChildValidator class, 

273–274
NumberSpecification property
ChangeOrder class, 278–280
ProposalRequest class, 247–248
RequestForInformation class, 

211–212

O
object registration, Unit of Work, 30
ObjectState property, ViewModel, 94
Offline capability requirement, 5, 6–7
OnFinalDistributionList property, 

ProjectContact, 124
OriginalConstructionCost property, 

ChangeOrder, 275–276
Owner, Project, 56, 57, 84
Owner property, Project class, 70–71

P
password security
ClientMembershipProvider class 

methods, 375–384
ClientMembershipUser class, 368–369, 

369–370, 370, 371
designing, 358
IClientMembershipProvider and, 373
unit tests for, 388–389
User class, 364–365, 365–366, 

366–367

Market Segments (Sectors), Project Domain
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PasswordAnswerAttemptFailed method, 
ClientMembershipUser, 370

PasswordAnswerAttemptSucceeded 
method, ClientMembershipUser, 371

PasswordAttemptFailed method, 
ClientMembershipUser, 368–369

PasswordAttemptSucceeded method, 
ClientMembershipUser, 369–370

PasswordFormat enumeration, 358
Patterns of Enterprise Application 

Architecture (Fowler), 15, 17–18, 30
PersistChangedPassword method, 

IClientMembershipProvider, 381
PersistChangedPasswordQuestion
andAnswer method, 

IClientMembershipProvider, 382
PersistDeletedItem method
CompanyRepository class, 129–130
ProjectRepository class, 88, 

132–133
RequestForInformationRepository 

class, 222–223
SubmittalRepository class, 186–187

persistence ignorance, 7, 17
PersistNewItem method
ChangeOrderRepository class, 

285–287
CompanyRepository class, 127–128
ConstructionChangeDirective 
class, 310–311

IProjectRepository, 88
ProjectRepository class, 132–133
ProposalRequest class, 255–256
RequestForInformationRepository 

class, 220–221
SubmittalRepository class, 183–185

PersistNewTransaction method, 
SqlCeClientTransaction
Repository, 342–343

PersistUpdatedItem method
ChangeOrderRepository class, 

287–288
CompanyRepository class, 128–129
ConstructionChangeDirective 
class, 311–313

IProjectRepository, 87–88

IUnitOfWorkRepository, 384
ProjectRepository class, 132–133
ProposalRequest class, 256–257
RequestForInformationRepository 

class, 221–222
SubmittalRepository class, 

185–186
Person class, 72–73
Plain-Old CLR Objects (POCO) approach, 15
POCO (Plain-Old CLR Objects) approach, 15
PopulateAddresses method, 

ProjectContactViewModel, 153
PopulateMutableCopyToList method
SubmittalViewModel class, 190–191
TransmittalViewModel<T> class, 227

PopulateRoutingItems method, 
SubmittalViewModel, 191

PopulateSubmittalChildren method
SubmittalViewModel class, 190
TransmittalViewModel<T> class, 

226–227
presentation layer, designing, 18
PreviousAuthorizedAmount property, 

ChangeOrder, 276
PreviousTimeChangedTotal property, 

ChangeOrder, 277
PriceChangeDirection property, 

ChangeOrderViewModel, 290
Principal-in-Charge, Project Domain, 56–57
PrincipalInCharge property, Project, 

71–73
private fields
ChangeOrder class, 271–275
ClientMembershipProvider class, 

374–375
ConstructionChangeDirective class, 

300–302
EditableViewModel<T> class, 317–318
Project class, 65–67
ProposalRequest class, 242–245
RequestForInformation class, 

207–209
SqlCeClientMembershipProvider 

class, 384
Submittal class, 164–166
User class, 360–361

private fi elds
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ProcessReferenceData method, 
Synchronizer, 350–351

ProcessServerTransactions method, 
Synchronizer, 354–355

Project Aggregate, 56–59, 111–112
Project class, 65–77
Address property, 68–70
ConstructionAdministrator property, 

71–73
ContingencyAllowanceAmount property, 

75
Contracts property, 76–77
Name and Number properties, 67–68
overview of, 65
Owner property, 70–71
PrincipalInCharge property, 71–73
private fields and constructors, 65–67
Segment property, 73–75
TestingAllowanceAmount property, 75
UtilityAllowanceAmount property, 75

Project Repository. See also 
IProjectRepository interface

Companies and Contacts, implementing, 
131–134

managing projects, 77–88, 78–79, 80, 80–
83, 83–86, 86, 87–88

ProjectAddress property, 
ProjectInformationViewModel, 106

ProjectContact class
defining agggregates, 110–111
designing domain model, 110
designing Repositories, 113–114
implementing, 123–124
ProjectRepository class, 132

ProjectContactView class, 154–155
ProjectContactViewModel class

constructors, 152
handlers, 154
overview of, 148–151
properties, 153

ProjectInformationView class, 102–106
ProjectInformationViewModel class

constructors, 98–101
creating, 94–98
properties, 101–102
view implementation, 102–106

projectKey parameter, Submittal, 164
ProjectName property, 

ProjectInformationViewModel, 
101–102

ProjectNumber property, 
ProjectInformationViewModel, 
101–102

ProjectService class
implementing, 90–91
saving ProjectContact, 136–137
ViewModel class, 47–53

properties
ChangeOrder class, 275–280
CompanyViewModel class, 141–143
ConstructionChangeDirective class, 

302–304
ConstructionChangeDirectiveView
Model class, 315–316

EditableViewModel<T> class, 318–319
ProjectContactViewModel class, 153
ProjectInformationViewModel class, 

101–102
ProposalRequest class, 245–248
RequestForInformation class, 

209–213. See also Submittal class, 
properties

RequestForInformationViewmodel 
class, 230

Submittal class. See Submittal class, 
properties

SubmittalViewModel class, 190–191
TransmittalViewModel<T> class, 

226–227
UnitOfWork class, new, 335
User class, 363

Proposal Request Aggregate, 234–237
Proposal Requests, 233–263

designing, 234–235, 235–236, 236–237, 
237–238, 239–241

problem, 233–234
solution, 242–245, 245–248, 248–253, 

253–257, 257–258, 258–260, 260–
261, 261–262, 263

ProposalRequest class, 242–245
ProposalRequestViewModel class, 

258–260

ProcessReferenceData method, Synchronizer
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Provider Framework. See Client Membership 
System Provider

ProviderFactory class, 373–374

Q
QuestionAnswerSpecification property, 

RequestForInformation, 213

R
Recipient property, RoutingItem, 177
ReferenceDataRepositoryFactory class, 

351–352
Reliability requirement, 4, 6–7
RemainderLocation property, 

Submittal, 178
RemoveProposalRequestTest 

method, 241
RemoveRfiTest method, 206–207
RemoveSubmittalTest method, 164
RemoveTest method, 117
Repositories

designing, 58–59, 112–114, 160–161, 
203, 237–238, 268–271, 299

Domain-Driven Design concept, 17
implementing, 88–90, 124–130, 130–131, 

131–134, 213–219, 253–257, 283–285, 
307–309. See Project Repository; 
Submittal Transmittals, Repository

using in domain layer, 17–18
Repository Factory

configuration section, 24
configuration section handling, 24–28
defined, 23
RepositoryFactory class, 28–30

Repository Framework, 22–41
in infrastructure layer, 18
interfaces, 22–23
Repository Factory, 23–30
RepositoryBase<T> class, 33–35
SqlCeRepositoryBase<T> class, 35–41
Unit of Work, 30–33

RepositoryBase<T> class, 33–35, 38, 78

RepositoryFactory class, 28–30
RepositoryMappingCollection data 

type, 25–27
RepositoryMappingConstants class, 25
RepositoryMappingElement class, 27–28
RepositoryMappings element, 24–25
RepositoryMappingsConfiguration 

configuration section, 25
RepositorySettings class, 25, 27
Request for Information. See RFI (Request 

for Information)
RequestForInformation class

defining Aggregate boundaries, 202–203
defining RFI Aggregate, 201–202
designing RFI Repository, 203
private fields and constructors, 207–209
refactoring RFI Repository, 215
RFI domain model, 200–201
writing unit tests, 204–207

RequestForInformationDate
Specification class, 212

RequestForInformationNumber
Specification class, 211

RequestForInformationQuestion
AnswerSpecification class, 213

RequestForInformationRepository 
class, 203, 213–214

RequestForInformationService 
class, 224

RequestForInformationViewModel class, 
224, 228–231

ResetPassword method, 366–367, 
382–383

RFI (Request for Information), 199–232
designing, 200–201, 201–202, 202, 203, 

204–207
private fields and constructors, 207–209
problem, 199
properties, 209–213. See also Submittal 

class, properties
Repository implementation, 213–214, 214, 

219–223
RequestForInformation class, 

213–219
RequestForInformationService class, 

223–224

RFI (Request for Information)
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RFI (Request for Information) (continued)
RequestForInformationViewModel 

class, 228–231
TransmittalViewModel<T> class, 

224–228
View, 231–232

RFI Aggregate, 201–203, 213–219
Rich Client Application requirement, 5, 

9–11
routable Transmittals, 219
RoutableTransmittal class, 235
RoutableTransmittal User Control, 263
RoutingItems class
RequestForInformation class, 

201, 219
RoutingItems property, 175–176
SubmittalTransmittal class, 158

RoutingItems property
RoutingItems class, 177
Submittal class, 175–177
SubmittalViewModel class, 191–192

S
SaveCommandHandler method
ChangeOrderViewModel class, 291–292
ProjectContactViewModel class, 154
ProposalRequestViewModel class, 260
RequestForInformationViewmodel 

class, 230–231
TransmittalViewModel<T> class, 227

SaveContact method, 
IProjectRepository, 113–114, 
118–119, 132

SaveCurrentEntity method
ConstructionChangeDirectiveView
Model class, 323–324

TransmittalViewModel class, 322–323
SaveProject method
CompanyService class, 135
ProjectService class, 91

SaveProjectContact method, 
ProjectService, 136–137

Scalability requirement, 5–7
SecurityHelper class, 362–363

Segment property, Project, 73–75
SelectCommand property, ViewModel, 51
SelectProjectView class, 47–49, 51, 

102–103
SelectProjectViewModel class, 49–52
Separated Interface pattern

defined, 17
ProviderFactory class, 374
RepositoryFactory class, 23, 24

Serialize method, 345
Serializer class, 345
server

supporting requirement, 6
synchronizing data with. See 

synchronization with server
ServerTransaction class, 338–339
Service class implementations
ChangeOrderService class, 288–289
ClientMembershipService class, 387
CompanyService class, 134–135
ConstructionChangeDirective
Service class, 313–314

ContactService class, 135
EmployeeService class, 91–92
ProjectService class, 90–91, 136–137
ProposalRequestService class, 

257–258
RequestForInformationService class, 

223–224
SubmittalService class, 187–188

Services, Domain-Driven Design concept, 16
SetCurrentEntity method, 

TransmittalViewModel, 323
SetLastSynchronization method, 

SqlCeClientTransaction
Repository, 347–348

SetLastSynchronizationTest 
method, 332

SetLastSynchronized method, 
Synchronizer, 350

Smart Client anti-pattern, 2
smart client applications, 9–11
Smart Design, defined, 1
SmartCA application. See Construction 

Administration Database
Specification class, 200

RFI (Request for Information) (continued)
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Specification Section
AddSubmittalTest method, 162–163
every Submittal associated with, 164
RFI vs. Submittal Transmittal, 201
Submittal Transmittals, 158

SpecSection property, Submittal, 170
SQL CE (SQL Server Compact Edition) 3.5, 

6–7, 11
SQL Server, 6
SQL Server Express, 7
SqlCeClientMembershipProvider class, 

384–386
SqlCeClientTransactionRepository 

class, 341–348
constructor, 342
defined, 341
FindPending method, 343–347
GetLastSynchronization method, 347
PersistNewTransaction method, 

342–343
SetLastSynchronization method, 

347–348
SqlCeReferenceDataRepository class, 

352–354
SqlCeRepositoryBase<T> class

refactoring FindAll/FindBy methods, 
78–79

Repository Framework and, 35–41
RequestForInformation class, 

222–223
RFI Repository, 203, 215–216

SqlCeRoutableTransmittalRepository
<T> class, 223

SqlCeTransmittalRepository<T> class, 
215, 219

StackPanel elements, SubmittalView 
class, 193–194, 195

static methods, application layer design, 14
Status class, 200–201
Status property, Submittal, 175, 

177–178
Submittal Aggregate, 158–161
Submittal class

private fields and constructors, 164–166
refactoring RFI Repository, 215
as root of Submittal Aggregate, 158

Submittal class, properties, 166–178
CopyToList property, 171–172
DeferredApproval property, 174
DeliveryMethod property, 170–171
overview of, 166–169
RemainderLocation property, 178
RoutingItems property, 175–177
SpecSection property, 170
Status property, 175, 177–178
TotalItemsReceived property, 174
TotalItemsSent property, 174
TrackingItems property, 173–174

Submittal Transmittals, 157–197
designing, 158, 159, 159–160, 160–161, 

161–164
problem, 157
Repository, 178–179, 178–187, 179, 

179–180, 180–181, 181–182, 
182–183, 183–187

service implementation, 187–188
Submittal class private fields and 

constructors, 164–166
Submittal class properties. See 
Submittal class, properties

SubmittalView class, 192–197
SubmittalViewModel class, 188–192

SubmittalService class, 187–188
SubmittalStatus class, 177–178
SubmittalView class, 192–197
CopyToList section, 195–197
overview of, 192–193
using StackPanel element, 193–194
using Xceed DatePicker control, 194

SubmittalViewModel class, 188–192
synchronization with server, 327–356

design, 328–330, 330, 331–332
problem, 327
solution, 349–355, 355–356. See Unit of 

Work implementation
SynchronizationServerProxy class, 356
Synchronize method, Synchronizer 

class, 355–356
Synchronizer class, 349–355

constructor, 349
GetLastSynchronized method, 

349–350

Synchronizer class
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Synchronizer class (continued)
IReferenceDataRepository, 351–354
ProcessReferenceData method, 

350–351
ProcessServerTransactions method, 

354–355
ReferenceDataRepositoryFactory 

class, 351–352
SetLastSynchronized method, 350
Synchronize method, 355–356

System.String class, 69

T
TCandidate Generic parameter, 280
Template method pattern, 83–86, 89
TEntity parameter, 29
Test method attribute, 63
TestContext private field, 62
TestingAllowanceAmount property, 

Project class, 75
TimeChanged property, ChangeOrder, 278
TimeChangeDirection property, 

ChangeOrderViewModel, 290
ToAddress method, MutableAddress, 100
ToCompany method, 346
ToCompanyContract method, 346
ToEntity method, 347
TotalItemsReceived property, 

Submittal, 174
TotalItemsSent property, Submittal, 174
TrackingItems class, 173–174
TrackingItems property, Submittal, 

173–174
Transaction class
ClientTransaction class, 338
ClientTransactionRepository 

class, 341
ClientTransactionRepository
Factory class, 340

ClientTransactionService class, 
348–349

Data Contracts, 339
overview of, 335–337

ServerTransaction class, 338–339
SqlCeClientTransactionRepository 

class, 341–348
TransactionScope class, 33
TransformToChangeOrder method, 

ConstructionChangeDirective, 
305–306

Transmittal class
ConstructionChangeDirective 

class i, 297
designing Proposal Request Aggregate, 

234–235
refactoring RFI Repository, 214–217

Transmittal User Control, 261–262
TransmittalDate property, 

Transmittal, 244
TransmittalViewModel class, 321–323
TransmittalViewModel<T> class, 

225–228
TRepository parameter, 29–30
Type property, Transaction, 335–337

U
UI (user interface)

declarative programming for, 10
fulfilling Maintainability requirement, 7–9
legacy application, 2

Unit of Work implementation
ChangeOrder class, 285–288
Client Membership System, 359
CompanyRepository class, 127–130
ConstructionChangeDirective class, 

310–313
ContactRepository class, 131
ProjectRepository class, 87–88
ProposalRequest class, 254–257
Repository Framework, 30–33
RequestForInformation class, 

219–223
SubmittalRepository class, 183–187
synchronizing with server, 328–330, 

333–334, 335, 335–339, 340, 341, 
341–348, 348–349

Synchronizer class (continued)
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unit tests
Change Orders, 271
Client Membership System, 388–389
Companies and Contacts, 114–117, 

114–119, 118, 118–119
Construction Change Directive, 300
Projects and Employees, 60–65
Proposal Requests, 239–241
Request for Information, 204–207
Submittal Transmittals, 161–164
synchronizing with server and, 

331–332
UnitOfWork class

synchronizing with server, 335
Unit of Work implementation, 31–33
unit tests, 62

Update requirement, 5, 11
UpdateProposalRequestTest method, 

240–241
UpdateRfiTest method, 205–206
UpdateSubmittalTest method, 163
UpdateTest method, 

ICompanyRepository, 116–117
UpdateUser method, IClientMembership

Provider, 383–384
User class, 360–367
ChangePassword method, 363–364
ChangePasswordQuestionAndAnswer 

method, 365–366
constructors, 361–363
properties, 363
ResetPassword method, 366–367
signature and private fields, 360–361

user interface. See UI (user interface)
UtilityAllowanceAmount property, 

Project, 75

V
Validate method
ChangeOrder class, 280–283
ConstructionChangeDirective class, 

304–305
ProposalRequest class, 248–253

ValidateCurrentObject method, 
EditableViewModel<T>, 319–320

ValidateInitialization method
ChangeOrder class, 273
ConstructionChangeDirective 

class, 302
ProposalRequest class, 245
User class, 362–363

ValidateInitialState method, 
NumberedProjectChildValidator, 
273–274

ValidateUser method, 364
ValidateUserWithPasswordAnswer 

method, IClientMembership
Provider, 377, 380

ValidateWithUserPassword method, 
IClientMembershipProvider, 380

Value Objects
Address property of Project class as, 68
Domain-Driven Design concept, 15
.NET Value types vs., 68

View
ChangeOrder class, 292–293
ConstructionChangeDirective class, 

324–325
ProposalRequest class, 260–261
RequestForInformation class, 

231–232
SubmittalTransmittal class, 192–197

ViewModel classes
CompanyViewModel class, 137–140, 

137–143, 140–141, 141–143, 143
Construction Change Directive, 314–321, 

321–323
defining, 47
Model-View-ViewModel pattern, 45–46, 45–

53, 46, 47–53
overview of, 92–94
ProjectContactViewModel class, 148–

151, 148–154, 152, 153, 154
ProjectInformationViewModel class, 

94–98, 94–102, 98–101, 101–102, 
102–106

ProposalRequestViewModel class, 
258–260

ViewModel classes
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ViewModel classes (continued)
RequestForInformationViewmodel 

class, 224, 228–231
SelectProjectViewModel class, 49–52
SubmittalViewModel class, 188–192
TransmittalViewModel<T> class, 

225–228
Visual Studio

designing, 13–14
implementing, 19

Visual Studio Team System (VSTS), unit 
test, 60

VSTS (Visual Studio Team System), unit 
test, 60

W
Web Access requirement, 5, 11
Web applications, benefits of, 10

Windows applications, benefits of, 10
WPF (Windows Presentation Foundation), 

10–11, 47–53

X
XAML (Extensible Application Markup 

Language), 10, 144–147
Xceed DataGrid control, CompanyView 

class, 145–146
Xceed DatePicker control, SubmittalView 

class, 194

Y
YAGNI (You Ain’t Gonna Need It) 

principle, 70

ViewModel classes (continued)
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