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A

abstract classes, 331-332
Abstract Factory design pattern, 411-425
abstract form inheritance, 390-391
form helper classes, 392-394
access level, 181, 182
gradual reduction, 187
public, 184
reduce, 182-183
applications
Calories Calculator, 19-22
BtnCalculate_Click method, 42-43
BtnSave_Click method, 45-47
calculating by gender, 28-29
calculating ideal weight, 22-24
conditional logic, 34-37
DailyCaloriesRecommended, 35
DistanceFromldealWeight, 35
frmCaloriesCalculator, 36-37
gender-specific methods, 39-40
IdealBodyWeight, 35
LINQ, 448-451
Patient class hierarchy, 37-38
Patient class interface, narrowing, 32-34
patient classes hierarchy, 40-42
Patient Data class, 30-31
patient history display, 52-55
Patient-History XML File Format, 45
PatientHistory XML Storage class, 53-55
persistent data, 24-26, 44
XML literals, 448
GUl-based application, 103
Patient class, Gender property, 33
Rent-a-Wheels
actors, 91
assemblies, 402-403
basic hygiene, 192-193
BtnRent_Click Fleet View, 99-100

e

Index

BtnRent_Click Rent Form, 100-101
database model, 96-98
desk receptionist interview, 89
detached event handier eliminated, 192-193
error handling, 169-171
extract method, 240
generic types, 364-369
inheritance, 364-369
introduction, 87
LINQ, 454-464
Magic Literals, 240
maintenance personnel interviews, 90-91
manager interview, 88-89
method reorganization, 259-267
namespaces, 402-403
objects, 313-320
Option Explicit and, 114-115
Option Strict and, 132-135
parking lot attendant interview, 90
patterns, 434-437
rename refactoring, 217-218
Safe Rename refactoring, 217-218
team, 96
vehicle states, 93-94
reusable modules and, 209-212
self-contained, 209-212

ArtinSoft Visual Basic Upgrade Companion, 469
assemblies

binary reuse
encapsulation, 375
intellectual property, 376
memory resources, 376
modularity, 375
multilanguage reuse, 377
security, 376
versioning, 376
compatibility between versions, 213
namespaces, 377-381
Rent-a-Wheels, 402-403
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assembly references

assembly references, unused, removing, 191-192 IdealBodyWeight, 35

Assert class, 78-79 introduction, 19-20

Assessment tool, 469 LINQ, 448-451

automated refactoring tools Patient class, 37-38
Refactor! (Developer Express), 60 conditional logic, 34-37

smart tags, 62 gender-specific methods, 39-40

Refactor! Pro (Developer Express), 61 Patient class interface, 32-33
ReSharper (JetBrains), 60-61 patient classes hierarchy, 40-42
Visual Assist X (Whole Tomato), 61 BtnCalculate_Click method, 42-43

automated unit testing, 71 Patient Data class, 30-31

moving methods to, 31-32
B patient history display, 52-55

Patient-History XML File Format, 45
PatientHistory XML Storage class, 53-55
persistence, patient personal data, 44
XML literals, 448
Calories Calculator with Ideal-Body-Weight
calculation, 23-24
Camel case, 202
Catch block, 158
CCW (COM callable wrapper), 467
child class, 334
circumference calculation, 223-225
circumference length calculation code,
extracting, 226-228

binary reuse
encapsulation, 375
modularity, 375
block scope, 184
blocks
Catch, 158
Finally, 161-162
finally block, 155
BtnCalculate_Click, 21
event-handling routine, 25
patient classes hierarchy, 42-43
BtnCalculate_Click method, 24
after method extraction, 29

Caleul d Display Di from Ideal Weigh classes
alculate an 2:@ ay Distance from Ideal Weight abstract, 331-332
segment, child, 334

Clear Old Results segment, 27

Validate User Input segment, 27
BtnRent_Click

Fleet View, 99-100

extract, 281-284
hidden, 298-320
inheritance, 327-329

large, 298
Rent Form: 100-101 . object-oriented programming, 276-277
BtnSave_Click, decomposing, 48-50
actor, 285
attributes, 285
C designing, 281
calculating circumference, 223-225 domain classes, 285
calculating ideal weight, 22-24 has a phrases, 286
calculating radius, extracting code, 229 is a phrases, 286
Calories Calculator application nouns, 284
BtnSave_Click method, 45-47 duplicated, 285
DailyCaloriesRecommended, 35 operations, 286-288
DistanceFromldealWeight, 35 system classes, 285
first try, 21-22 parent, 334
frmCaloriesCalculator, 36-37 partial, 390

client-server, 308
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DI (Dependency Injection) pattern

code database-driven design, 102-103, 288, 299-302

duplicated, 234-234
readability, 10-11
simplicity, 9-10
Code Advisor, 469
code listings
BtnCalculate_Click, 21
Calories Calculator first try, 21-22
Calories Calculator with Ideal-Body-Weight
calculation, 23-24
code smells, 7-8
color, NUnit framework, 74
commented code, 175
comments, smell, 226
compiler
conditional compilation, 472
defaults, 142
component containers, 432
composition, 334-337
conditional compilation, 472
constant refactoring, 239
constructors, 276
containers
component containers, 432
generic, 333-334
typed, 332-333
control structures, 184
controls, forms, invisible, 178
conversion function, inferring variable type,
123-124
copy-paste as code reuse mechanism, 104
copy-paste programming, 236-237

CRC (class-responsibility-collaborator) cards,

288-297
brainstorming sessions and, 293-297
CType function, 126-127
cyclic dependencies, 384, 385-386

D

DailyCaloriesRecommended method, testing, 79

data class
defining for domain, 309
domain logic, 309

dead code, 173

commented code, 175

definition, 174

eliminating, 174-179, 176-177

flavors of, 175-176

smell, 174

sources of, 176-179

types of, 175-176

unreachable code, 175

unused code, 175
decision structures, 184
decomposing methods, 223-234
delegation, 348-350
dependencies, 381

breaking dependency cycles, 383

cyclic, 384, 385-386

direction, 209

inverting, 385
design, 7

database-driven, 102-103, 299-302

design rot, 7

errors, quick fix, 184-185
design patterns

Abstract Factory, 411-425

behavioral, 409

benefits of, 410

consequences, 410

creational, 409

introduction, 408-409

names, 409

problem, 410

solution, 410

structural, 409

using, 410
detached event handlers, 178
Developer Express

Refactor!, 60

Refactor! Pro, 61

DI (Dependency Injection) pattern, 426-434

autowiring assembler, 430
centralization, 433
coded assembler, 430

constructor-based injection, 429-430

persistence logic, 310 embedding, 433

data entry, unit testing, manual entry, 70-71

509

e



79796bindex.gxd:WroxPro 2/22/08 5:01 PM Page 510 $

DI (Dependency Injection) pattern (continued)

DI (Dependency Injection) pattern (continued) Err.Raise method, 168
loC (Inversion of Control), 426 event-driven programming, 103-104
metadata assembler, 431 event handlers, detached, 178
modular architecture, 433 event-handling blindness smell, 232
POCO programming model, 433 exception handling, 147
property-based injection, 429-430 hierarchies, 151
Rent-a-Wheels, 434-437 upgrading, 481
support, 433 exceptions, as types, 154
testing, 433 excplicit imports, 173
DirectCast, 127-132 ExpectedException attribute, 81-82
domain explicit imports, 187-181, 374
data class, defining, 309 explicit variable-type conversion, 126-127
persistence code, 311-313 external assemblies, inferring variable type,
double type variables, 120 124-125
downcast, 127 extract class, 281-284
downloads, NUnit, 72 extract method, 221-223
duck typing, 136-137 extract namespace, 382-383
duplicated code, 234-234 extract superclass, 352-355
sources, 235-236
duplication, inheritance and, 350-352 F

dynamic behavior, resetting, 138
dynamic typing, static typing and, 135
dynamically typed languages, 109

field, move field, 291-293

field refactoring, 274

filtering, error filtering, 154-155
Finally block, 161-162

E finally block, 155
elements forms
obsolete, 179 abstract form inheritance, 390-391
unused, importing, 178 controls, invisible, 178
encapsulation, 173, 180 helper classes, abstract form inheritance,
field (Refactor!), 274 392-394
objects and, 272-274 inheritance, abstract, 392-394
entities, relationships and, 297-298 Inherited Form, 390-391
entity classes, attributes, 460 functional testing, 472-473
Err object, 166 harness, implementing, 473-476
error code functions
replacing with exception type, 164-169 IsNumeric, 22
smell, 154 type-conversion, 125-132
error filtering, 154-155
error handling G

introduction, 147
legacy, 148-150
smell, 153
.NET and, 155-156
Rent-a-Wheels application, 169-171
structured, 148, 150-153
unstructured and, 153

garbage collection, 279
reference counting garbage collector, 279
tracing garbage collector, 280
generic containers, 333-334, 479-481
generic types, 332
Rent-a-Wheels, 364-369
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method extraction

generics, 360
GetException method, 167
GUI-based application, 103

H

hidden classes, 298-320
Hungarian notation, 204

IdealBodyWeight method, testing, 77-78
implementation hiding, 220-223
implicit narrowing conversions, 125
implicit type declaration, 118
implicit variable declaration, 113
importing
dependencies in system, 188-181
explicit imports, 187-181, 374
unused elements, 178
Imports statement, 373-374
inferring initial type of variable, 118-119
conversion function, 123-124
inferring variable type, 122-125
external assemblies and, 124-125
information hiding, 220-223
inheritance, 324-327, 478-479
class inheritance, 327-329
delegation, 338-342, 348-350
duplication and, 350-352
forms, abstract, 390-391, 392-394
interface, 327-329
Rent-a-Wheels, 364-369
Inherited Form, 390-391
inline temp refactoring, 253-255
interface inheritance, 327-329
interfaces, 208
objects and, 272
published, 209
inverting dependencies, 385
invisible controls on forms, 178
IsNumeric function, 22
item templates, 143-144

J

JetBrains ReSharper, 60-61
JUnit framework, 72

e

K

keywords
Mustlnherit, 331
New, 276
Shared, 276
When, 158

L

languages
dynamically typed, 109
statically typed, 109

large class, 298

late binding, 136

late bound calls, 117-118

legacy code upgrades, 468
static typing, 477

legacy error handling, 148-150
smell, 153

LINQ (Language Integrated Query),

440, 445

Calories Calculator, 448-451
queries, example, 446
Rent-a-Wheels, 454-464

LINQ to SQL, 451-454

literals
inferring variable type, 122-123
magic literals, 236, 237-239

local variables, 179
method extraction, 244
type inference, 439-440

long method, 225

Long type, 119-120

looping, retaining, 250-253

looping variables, 250

magic literals, 236, 237-239
replacing with constant, 237-239
memory, garbage collection, 279
reference counting garbage collector, 279
tracing garbage collector, 280
messages, object-oriented programming,
280-281
method extraction, 243
local variables, 244
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methods
methods easily pronouncable and memorizable, 205
ambiguous parameter types, 128 Hungarian notation, 204
BtnCalculate_Click, 24 namespaces and, 372
decomposing, 223-234 one word to represent one meaning, 205
Err.Raise, 168 Pascal case, 202
extract, 221-223 simple, 203-204
GetException, 167 Upper case, 202
long, 225 vocabulary as source for identifier names, 205
move, 289-290 narrowing conversions, 125
obsolete, 129 NCover, 84
overloading, 128 nested namespaces, 372
pull up, 357-360 .NET
queries as, 256-258 error handling and, 155-156
reorganization, 258-259 Option Explicit and, 110-111
Rent-a-Wheels, 259-267 Option Strict and, 110-111
migration New keyword, 276
ArtinSoft Visual Basic Upgrade Companion, 469 NMock, 83
Assessment tool, 469 non-coherent namespace, 378
automation, 467 NUnit framework
Code Advisor, 469 Assert class, 78-79
Microsoft.VisualBasic.Compatibility color, 74
assembly, 469 Console Error, 74
testing harness, 472 Console Out, 74
upgrade and, 466 DailyCaloriesRecommended method, 79
Visual Basic Upgrade Wizard, 469 Errors and Failures, 73
misconceptions of refactoring, 12-13 exceptions, 81-82
monolithic application, 470 ExpectedException attribute, 81-82
move field, 291-293 IdealBodyWeight method, 77-78
move method, 289-290 installing, 72-74
move type to file refactoring, 388-390 introduction, 72
Mustinherit keyword, 331 JUnit framework, 72
Log, 74
N Setup attribute, 79-80

TearDown attribute, 79-80
test project, creating, 74-76
test runners, 72

namespaces, 371-372
extract, 382-383

large, 377 TestFixture, 76-77
naming guidelines and, 372 Tests Not Run, 73
nested, 372

Trace, 74
writing tests, 77-78
NUnitForms, 83

non-coherent, 378
Rent-a-Wheels, 402-403
root namespace name, changing, 372-373

naming guidelines, 201-202
Camel case, 202 0
capitalization styles, 202-203 object identity, 277-278
consistency in nouns and verbs, 205 object-mocking framework, 83-84
512
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print system

object-oriented programming
classes, 276-277
abstract, 331-332
actor, 285
attributes, 285
designing, 281
domain classes, 285
has a phrases, 286
is a phrases, 286
nouns, 284
duplicated, 285
operations, 286-288
system classes, 285
composition, 334-337
CRC (class-responsibility-collaborator) cards,
288-297
database-driven design, 299-302
design principles
acyclic dependencies principle, 387
favor object composition over class inheritance,
331
open-closed, 215-217
program to an abstraction, 331
reuse-release equivalence, 378-379
single responsibility, 294-297
entities, relationships and, 297-298
garbage collection, 279
reference counting garbage collector, 279
tracing garbage collector, 280
generic types, 332
inheritance, 324-327
introduction, 272
messages, 280-281
moving from procedural, 477-478
object identity, 277-278
object lifetime, 279
polymorphism, 329-331
procedural design and, 302-308
reuse-release equivalence, 378-379
root object, 278-279
single responsibility, 294-297
objects, 272
encapsulation and, 272-274
interfaces, 272
lifetime, 279

Rent-a-Wheels, 313-320

root object, 278-279

state retention, 276

upcasting object declaration, 413
obsolete elements, 179
On Error Goto label, 148, 159-162

replacing with Try-Catch-Finally, 159-162
On Error Resume Next statement, 149-150

replacing with Try-Catch-Finally, 162-163
On Error statement, 147

replacing with Try-Catch-Finally, 158-159
Option Explicit, 110

activating, 141-144

.NET and, 110-111

refactoring and, 112-114

relaxed code and, 111-115

Rent-a-Wheels and, 114-115

variable declaration and, 111-112
Option Strict option, 110

activating, 141-144

late bound calls, 117-118

.NET and, 110-111

off setting, 116-119

relaxed code, 115

Rent-a-Wheels and, 132-135
ORM (object-relational mappings), 451
overexposure, 179-180, 186-187

sources of, 182-186
overriding, 327

P

parameterized constructor, 479
parent class, 334
partial classes, 390
Pascal case, 202
permissive code, 116-119
persistence

calories calculator, validating patient personal

data, 44

implementing, 43-52
POCO (Plain O’ CLR Object), 432
polymorphism, 329-331

Abstract Factory design pattern, 412
primitive types, 278
print system, 342-360
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problem domain

problem domain smart tags, 62
information gathering, 198-199 split temporary variable, 251-253
interactions VB user interface
use cases, 200 action hints, 64
user stories, 200-201 big hints, 64
prototype, 201 linked identifiers, 66
vocabulary, 199-200 markers, 64
procedural design, moving to object-oriented, shortcut hints, 64
302-308, 477-478 target pickers, 66
Project Properties, options, 141-142 XML literals, 444-445
properties, queries as, 256-258 Refactor! Pro (Developer Express), 61
public access level, 184 refactoring
public interfaces, 208 benefits of, 9-11
modifying, 212-214 constant, 239
published interfaces, 209 inheritance and, 342-345
pull up method, 357-360 legacy issues, 16
misconceptions of, 12-13
Q Option Explicit and, 112-114

process overview, 4-5
Replace Temp with Query, 247
refactors
Break Monolith, 471
convert procedural design to objects, 307-308

queries. See also LINQ (Language
Integrated Query)
as methods, 256-258
as properties, 256-258

syntax, 445 eliminate dead code, 176-177
encapsulate field, 275
R explicit imports, 374
RAD (Rapid Application Development), 104, extract class, 281-284
208, 308 extract interface, 346-348
radius, calculating, extracting code, 229 extract method, 221-223
read coordinates code, extracting, 229-233 extract namespace, 382-383
Refactor! (Developer Express), 60 extract superclass, 352-355
constant refactoring, 239 inline temp, 254-255
Ctrl key, 63 move class to namespace, 380
cut and paste, 63 move declaration near reference, 245-246
encapsulate field, 274 move element to more enclosed region,
extract method refactoring, 233-234 185-186
inline temp, 255 move field, 291-293
move declaration near reference, 247 move initialization to declaration, 248-249
move initialization to declaration, 248-249 move method, 289-290
move type to file, 388-390 move type to file, 388-390
progress indicator, 67 Option Explicit, set on, 113-114
refactorings supported, 67-69 Option Strict on, 131-132
replace temp with query, 258 pull up method, 357-360
right-clicking mouse, 62 reduce access level, 182-183
Safe Rename refactoring, 214-217 remove unused references, 192
514

e



79796bindex.gxd:WroxPro 2/22/08 5:01 PM Page 515 $

smells
renaming, 206-207 forms, abstract, 394-396
replace complex VB queries with LINQ, 447 generic types, 364-369
replace error code with exception type, 164-166 inheritance, 364-369
replace fully qualified names with explicit imports introduction, 87
motivation, 188-189 LINQ, 454-464
replace general-purpose reference with Magic Literals, 240
parameter type, 361-363 maintenance personnel interviews, 90-91
replace inheritance with delegation, 338-342 manager interview, 88-89
replace magic literal with constant, 237-239 method reorganization, 259-267
replace on error construct with Try-Catch-Finally namespaces, 402-403
motivation, 156-157 objects, 313-320
replace programmatic data layer with LINQ to Option Explicit and, 114-115
SQL motivation, 453-454 Option Strict and, 132-135
replace row with data class, 299-302 parking lot attendant interview, 90
replace temp with query, 257-258 patterns, 434-437
replace XML string literals with XML literal, rename refactoring, 217-218
442-443 Safe Rename refactoring, 217-218
replacing row with data class, 299-302 team, 96
safe rename, 210-212 vehicle states, 93-94
set option explicit on (enforce variable Replace Temp with Query refactor, 247
declaration), 113-114 replacing row with data class, 299-302
set option explicit on (enforce variable type ReSharper (JetBrains), 60-61
declaration and explicit type con), 131-132 retaining looping, 250-253
split temporary variable, 251-253 return parameter, ignored procedure return
reference counting garbage collector, 279 parameter, 179
reference refactoring, variable declaration, return values, ignored procedure return
244-246 value, 179
relationships, entities and, 297-298 reusable assemblies, 209-212
renaming, 206-207 right-clicking mouse, Refactor!, 62
Rent-a-Wheels, 217-218 root namespace name, changing, 372-373
safe, 210-212 root object, 278-279
Rent-a-Wheels
abstract forms, 394-396 s
actors, 91

safe rename refactor, 210-212
Safe Rename refactoring (Refactor!), 214-217
scope, 181

block scope, 184

gradual reduction, 187

steps, 92
assemblies, 402-403
basic hygiene, 192-193
BtnRent_Click

Fleet View, 99-100

Rent Form, 100-101 levels Of'_ 182
database, model, 96-98 Setup a_ttrlbute, 79-80
desk receptionist interview, 89 shadowing, 327
detached event handler eliminated, 192-193 :;aerlf: keyword, 276

error handling, 169-171

extract method, 240 comments, 226

cyclic dependencies, 384
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smells (continued)
data class, 286
database-driven design, 288
dead code, 174
duplicated code, 235
error code, 154
event-handling blindness, 232
implicit imports, 372
implicit narrowing conversions, 125
implicit type declaration, 118
implicit variable declaration, 113
large class, 298
large namespace, 377
legacy error handling, 153
long method, 225
magic literals, 236
monolithic application, 470
non-coherent namespace, 378
overburdened temporary variable, 249-250
overexposure, 179-180
procedural design, 302
refused bequest, 337-338
superfluous temporary variable, 254
unrevealing names, 201-202
unused references, 191
using fully qualified names outside the imports
section detecting the smell, 187-188
XML string literals, 441
software, 5-6
change and, 6-7
design, 6
design rot, 7
source files, options, 143
spaghetti code, 220
split temporary variable, 251-253
Refactor!, 251-253
SQL (Structured Query Language), LINQ to SQL,
451-454
state retention, objects, 276
static behavior, resetting, 138
static typing, 477
statically typed languages, 109
statically typed wrappers, 138-140
statically typing, dynamic typing and, 135
string variables, 121

516

subroutines, 220
superclass, extract, 352-355
System.Exception class, 151

T

TearDown attribute, 79-80
temporary variables, 243-244
split refactoring, 249-253
superfluous, 254
test runners, NUnit, 72
TestDriven.NET, 83
TestFixture, 76-77
testing. See also unit testing
functional testing, 472-473
harness, 473-476
testing harness, migrated code, 472
three-tiered architecture, 308
tools
Refactor! (Developer Express), 61-67
Refactor! Pro (Developer Express), 61
ReSharper (JetBrains), 60-61
Visual Assist X (Whole Tomato), 61
tracing garbage collector, 280
transformations, 8
automating, 8-9
Try-Catch-Finally blocks, 147

replacing On Error Goto label, 159-162
replacing On Error Resume Next, 162-163
replacing On Error statement, 158-159

TryCast, 127-132
type-conversion functions, 125-132
type declaration, implicit, 118

type inference, local variables, 439-440

typed containers, 332-333

U

unit testing
ad hoc, 71
Assert class, 78-79
automated, 71

DailyCaloriesRecommended method, 79

data entry, manual, 70-71
exceptions, 81-82
ExpectedException attribute, 81-82
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XML (eXtensible Markup Language)

framework, 70-72
IdealBodyWeight method, 77-78
introduction, 69-70
NCover, 84
NUnit framework, 72
NUnitForms, 83
Setup attribute, 79-80
TearDown attribute, 79-80
test project, creating, 74-76
TestDriven.NET, 83
TestFixture, 76-77
writing tests, 77-78
unreachable code, 175
unused assembly references, 173
removing, 191-192
unused code, 175
unused elements, importing, 178
upcasting object declaration, 413
upgrading
legacy code upgrades, 468
migration and, 466
Upper case, 202

V

variables
collecting, 250-253

declaration, reference refactoring, 244-246

declaring
implicit, 113
Option Explicit and, 111-112
double, 120
dynamically changing type, 117
inferring type, 122-125
conversion function, 123-124
external assemblies, 124-125

initial type, inferring, 118-119

late bound calls, 117-118

long type, 119-120

looping, 250

string, 121

temporary, 243-244

split refactoring, 249-253

type conversion, explicit, 126-127
version control, 84-85
Visual Assist X (Whole Tomato), 61
Visual Basic

history, 14

legacy code, 15

legacy issues, 14

legacy language elements, 15-16

legacy programming, 15-16

VB 6 and VB .NET, 467-468
Visual Basic Upgrade Wizard, 469

W

wait for user to close code,
extracting, 229

When keyword, 158

Whole Tomato’s Visual Assist X, 61

X

XML (eXtensible Markup Language)
axis properties, 444
comments, 481-482
literals, 440-444
Calories Calculator, 448
extract to resource, 444-445
string literals, 441
strings, replace with literals, 443-444
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