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Note to the Reader: Page numbers in bold indicate the principle discussion of a topic or the definition of a

term. Page numbers in italic indicate illustrations.

Numbers and Symbols

+ (plus sign) in data sources list, 6, 7

S (sigma symbol) in Summarized Fields, 18, 18
3D riser charts, 300

3D surface charts, 300

A

Access/Excel (DAO) folder, 266, 267
ActiveX control, 411
ActiveX Designer Runtime Libraries, 444, 445, 445,
449, 478
ActiveX Viewer, See also report viewers
creating in ASPs, 487492, 488
defined, 445, 560
Add Item dialog, 574-575, 574
Add New Project dialog, 509-510, 509—510
Add to Report option, 95, 95, 139, 139
Add to Repository option, 92, 95, 126
ADO (ActiveX Data Objects), 267, See also OLE DB
alerts
built-in functions for, 205—-206, 205, 600
coding, 203-204, 203-204
defined, 203
running, 204, 204
viewing results, 204-205, 205
viewing triggered alerts, 204, 205
algorithms, 119, Se also formulas
aligning fields, 368
alignment guidelines, horizontal, 38
alignment guidelines, vertical, 37, 37-38
Alignment option, Horizontal, 58, 59
Analyzer tool, 336-339, 336-339

analyzing data visually. See charts; cross-tabs; maps; OLAP

AND clause precedence, 184
APIs (Application Programming Interfaces),
410411, 429

application development, using Crystal Reports in,
407-417, See also ASP; NET; RDC; XML
Crystal development platforms
documentation, 587
legacy Windows, 409, 410411, 413
skills required, 415-416
web applications, 408—409, 409, 411412

Windows .NET, 409-410, 412, 413, 415-416

XML web services, 412413, 413, 416
development Ianguages, 413-414
examples, 408—409, 408—-409
licensing issues, 414
overview of, 407, 409, 417, 465
skills required, 414—417
warning, 403
web applications
ASP, 413, 415
defined, 411
in Java, 412, 414, 417
in NET Windows, 411, 416
skills required, 416417
in Windows, 408—409, 409, 411
XML web services, 412—413, 413, 416
Application objects in RDC, 450, 451, 475
APS (Automated Process Scheduler), 543
APS database servers, in scaling Crystal Enterprise,
548-549, 549
archived reports, deploying, 381, 382
area charts, 300
arguments, function, 88, 108—109, 109
Arrange Lines option (sections), 209, 223
arrays, 89
Ascending Order (group sorts), 43, 43, 149
ASP web applications in ePortfolio Lite, 573-575,
574575
ASP web applications using RDC, 485-500, See also
application
development; NET; RDC
ASP installation files, 486
changing database connection strings, 492—493
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changing record selection criteria, 493—494, 494

changing report viewers, 498, 499

creating form input elements, 495-498, 497
creating report viewers, 487492, 488
defined, 485

development languages, 413

development skills required, 415

how it works (code behind), 489-492
overview of, 485, 486—487, 500

setting report comments, 494—495

setting report parameters, SO0

setting SQL server connection information, 493

suppressing sections, 500

Automated Process Scheduler (APS), 543

Automation Server (in RDC), 444, 449450, 450, 483

B

banded report writers, 22
bands. See sections
bar chart maps, 316, 317
bar charts, 300
Basic Syntax. See syntax
BeforeReadingRecords formula, 361-362, 597
BI (business intelligence), 3
binary operators, 105
Blank Reports, 4, 4, 345, 345
BMP (bitmap) images, See also pictures
adding to repository, 134, 134
BMP extension, 26
embedding, 79-30, 80
bookmark options, 99, 101
Boolean data, formatting, 64, 65
borders
Close Border on Page Break option, 58, 59
text object, formatting, 60-61, 61
boxes
drawing, 26, 26
formatting, 69—70, 70-71
browsing, See also Object Browser; web browsers

for data files, 8, 8

choosing wizards, 4—6, 4—5
in Design mode
creating groups, 15, 16, 148-149, 149
deleting groups, 154
drawing boxes, 26, 26
indenting groups, 25, 25, 152, 152
inserting lines, 26, 26
inserting pictures, 2627, 27
overview of, 21-22, 21
rearranging groups, 153-154, 154
sections in, 24, 24, 208-209, 208-209
displaying group selection formulas in, 158, 158
menus and, 24-25, 25
moving objects, 27, 27
and naming, 28
and navigating, 19
overview of, 3, 18, 28-29, 28
page count estimates and, 19, 19
Preview mode and
group tree in, 20, 21
overview of, 19, 19
purpose of, 20, 20
sections in, 24, 24
resizing objects, 27, 27
and saving, 4-5, 27, 31
section bands and, 2224, 23-24
setting up, 4—6, 45
using Standard Report Creation Wizard
adding fields, 12-14, 12—14
adding tables, 9-12, 1011
applying templates, 349, 349
automatic fields, 21, 22
connecting to data, 6-9, 6, §-9
defined, 5, 5-6
grouping fields, 14-15, 19-15
sequencing fields, 14, 14
sorting groups, 15, 15
subreports, 168-169, 169
summarizing data, 16-18, 16—18
toolbars/title bars and, 24-25, 25

warning, 27

built-in functions. See formulas

field data, 13, 13, 99, 100, 233-234, 234
bubble charts, 301 business intelligence (BI), 3
building reports, 3—29, See also formatting; modifying

adding repository objects, 139-141, 139

Blank Reports, 4, 4, 345
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C

CA Pro (Crystal Analysis Professional), 339
CAB files, 482
Cache Server, 543
cached reports in ASP NET web pages, 515-516
Can Grow option, 58, 59
Cascading Style Sheets (CSS), 58
charts, 297-311, Sec also graphic objects; maps; pictures
changing at runtime, 468, 469
creating with Chart Expert
Automatically Set Chart Options box, 299, 299
Axes tab, 302
Data tab, 301-304, 301-304
defined, 299, 299
Options tab, 304-30S5, 305
Type tab, 299, 300-301
customizing using Chart Expert, 305
customizing using Chart Options
defined, 305—-306, 306
General, 307, 308
Grid, 309, 309
Selected Item, 309, 310
Series, 311, 311
Template, 306-307, 306-307
Title, 308, 308
Viewing Angle, 310, 310
customizing using Format Editor, 311
defined, 298, 299
overview of, 297, 340
processing, 358, 359
check marks, green, 34, 34
Choose a Report Document dialog, 503, 503
classes, 459, 502, 502
client/server databases, 267, 274, 276277
client/server technology in OLAP, 328
clients
in Crystal Enterprise, 536, 537, 540-542, 540—542
thick clients, 409
thin clients, 411
Close Border on Page Break option, 58, 59
code languages. See languages; SQL; syntax; VB
code libraries, 422—423, 422424, See also DLLs
coding applications. See programming
coding formulas. See formulas

collections, defined, 433—436

collections, looping through, 462—463
color constants, 127, 127
Color options (borders), 61, 61
Color options in Section Expert, 220-221, 220-221
COM (Component Object Model)
Distributed COM, 520
overview of, 410
standards, RDC and, 443
commenting code, options for, 102
comments, setting report, 494—495
comparison operators, See also operators
in coding WHERE clauses, 181-182, 181
in defining groups, 45—46, 45
in highlighting data, 201, 202
in Select Expert, 181-182, 181-182, 192, 192
compiled libraries. See DLLs
compiled reports. See deploying
concatenation, 87, 105
configuring design environment, 363—-376
data source options, 363-365, 364, 367, 367
database options, 363-367, 364, 373
field alignment, 368
field formats, 371-374, 372
fields, moving/ sizing, 368
filtering data, 371
fonts, 370, 371, 372, 375
Formula Editor options, 375-376, 375
grouping data, 371
keyboard shortcuts, 368
layout options, 367-368, 371, 373
overview of, 376
reporting options, 371, 373, 376
reports, when opening, 369, 369
saving reports, 376
sections, 370-371, 370
sorting data, 371
zoom percentage, 368
Connection dialog, 7-9, 8=9, See also data source
connections
constants, See also formulas
built-in constants, 127-128, 127
defined, 86—87, 102
identifiers of, 87
processing, 355
context menus, 35, 35, 246, See also right-click menus
control structures, coding, 88, 112-116, 113, 115
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copying OLE objects, 80-81

counters, program, creating, 456—457

Create New Connection folder. See data source
connections; Database Expert

cropping pictures, 72, 72

cross-tabs, 320-326

creating

Customize Styles options, 322-324, 323-324

data options, 321-322
group options, 323-324, 323
Styles options, 322, 323
summarized field options, 323, 324
customizing
using Format Editor, 326
using Format menu, 325, 325
formatting grid lines, 324, 324
moving column headers, 325, 325
pivoting, 325
resizing cells, 322
using right-click menus, 325
data, using in maps, 315, 315
defined, 320, 320
interactive analysis with, 325, 325
using memo fields in, 321
overview of, 297, 340
processing, 358, 359
warning, 320

CRPE (Crystal Reports Programming Engine), 410, 558

Crystal Analysis, 535
Crystal Analysis Professional (CA Pro), 339
Crystal Decisions web site addresses, 279, 396, 480,
536, 578
Crystal Dictionary tool, 261, 269-265, 264-265
Crystal Enterprise, 535—555, Sec also RAS
client components
Crystal Configuration Manager, 540, 540
Crystal Import Wizard, 540, 541
Crystal Offline Viewer, 541, 542, 554, 554
Crystal Publishing Wizard, 540, 541
Crystal Web Wizard, 542
overview of, 536, 537, 540
components
client components, 540-542, 540-542
developer components, 544
how they work together, 544
overview of, 536, 537

server components, 542—-544
web browser components, 536-539, 537, 539
defined, 535-536
exporting reports from, 554, 554
fault tolerance, 550-552, 551-552
features, 579
flavors, 536
importing Crystal Info data, 553-554
installing
database support and, 545
hardware requirements for, 545
on multiple computers, 546-552, 547, 549-551,
See also scaling
server support and, 545
on single Windows computers, 545-546, 546—547
overview of, 411, 555
Professional edition, 536
Report Application Server edition, 536
scaling
on dedicated web servers, 547-548, 547
duplicating services for redundancy, 550-552,
551-552
overview of, 546
on separate APS database servers, 548-549, 549
separating Enterprise services, 549—-550,
550-551
warning, 551
Seagate Info and, 553
server components
Automated Process Scheduler, 543
Cache Server, 543
Event Server, 544
File Repository Server, 543
Job Server, 544
overview of, 536, 537
Page Server, 543—-544
Web Component Server, 543
Web Connector, 543
Web Server, 542
Software Developer Kit, 544
Standard edition, 536
upgrading from RAS to, 578-579
web browser components
Crystal Management Console, 539, 539
ePortfolio, 537-538, 538—539
overview of, 536537, 537



Crystal programming forest. See application development
Crystal Queries data source, 261-263, 261-263
Crystal Report Viewer, See also report viewers
defined, 445
displaying reports, 476477
embedding in NET applications, 501-507, 502—504
embedding in web pages, 510-512, 511-512
methods, properties, events, 459, 459
modifying, 480, 481
overview of, 449
viewing reports in, 538, 539
Crystal Reports, See also RDC
Advanced Edition, 443
as banded report writer, 22
creating XML from, 271-272, 271
data access architecture, 247-248, 247
Developer Edition, 443
Developers Help, 454, 454
documentation, 585-588, 587
editions/features, 583—-584
help, 50-51, 51
installation directory, 141, 141
installing for Visual Basic, 442—443, 442443
Java and, 589-591
object model, 439, 439
queries in, 237
as third-party tool, 246
toolbars and menus, 24-25, 25
web site, 261
‘Welcome screen, 4, 4
Crystal Reports Expert
adding reports with, 446-449, 447449
VB code generated by, 451453
Crystal Reports Select Expert, 445
Crystal Reports Web Reporting Type Library, 560
Crystal Repository. See repository
Crystal SQL Designer, 261-263, 261-263, 279,
See also SQL
Crystal Syntax. See syntax
CSS Class Name option, 58, 58
cube data. See OLAP
Current Connections folder, 7, 246, 247
cursors. See mouse pointers

custom functions. See formulas
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D

DAO (Data Access Objects), 254, 266, 267
data analysis types, 327
data, analyzing visually. See charts; cross-tabs; maps; OLAP
Data dialog in Standard Report Wizard, 6, 6, 10-11,
10-12
Data Explorer, 231
data output, refining
with Highlighting Expert
creating highlight conditions, 200-202, 200-201
defined, 200
viewing results, 202, 202
overview of, 199-200, 206
with report alerts
built-in functions, 205-206, 205
coding, 203-204, 203-204
defined, 203
running, 204, 204
viewing results, 204—205, 205
viewing triggered alerts, 204, 205
data retrieval, processing, 355-356
data retrieval, refining, 179-199, See also SELECT
statements; SQL
overview of, 179, 206
using parameter fields
creating, 187-190, 187-189
data types and, 190
defined, 186
edit masks, 189—-190
overview of, 186—-187, 191
preventing user input errors, 189—190, 189
prompting for user data, 187-188, 188,
191-193, 191-193
in Select Expert, 191-193, 191-193
setting default values, 188-189, 189
user input screen, 193-195, 194
warning, 194
using Select Expert, See also SQL
AND and OR precedence, 184
comparison operators, 181-182, 181-182,
192, 192
data types and, 183
Formula Editor and, 183—-184
group selection formulas, 186, 186
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for multiple conditions, 184185, 184
opening, 180, 180

overview of, 179—180

parameter fields, 191-193, 191-193
record selection formulas, 185, 185

warning, 182

WHERE cdlauses, 180-185, 181, 184185, 191

suppressing data
coding formulas for, 195-196, 196
defined, 195
field objects, 195-197, 196-197
sections, 199, 199
text objects, 197-198, 198
data source connections, 245—272, See also Database
Expert; SQL
changing connection strings, 492—493
Crystal data architecture and, 247-248, 247
to Crystal Dictionary files, 264—2065, 264—265
to Crystal (SQL) queries, 261-263, 261-263
via DAO programming, 266, 267
using Database Expert, 246-247, 246
displaying information on, 472473, 473
listed, 248
native connections, 259-261, 259
to OLAP data, 254, 257-258, 257-258
OLE DB connections
via ADO programming, 266, 267, 267
connection information, 255, 256
defined, 254, 255
versus ODBC, 254, 255, 256, 257
to OLAP data, 257-258, 257-258
providers, 255, 255
Open Database Connectivity
advantages, 249

configuring ODBC drivers, 250-252, 250-251

defined, 248, 254

layers, 248-249, 249

using ODBC drivers, 252—-254, 252-254

via RDO programming, 267, 267

warning, 249

to XML data sources, 267-272, 268-271
PC database files, 265-266, 266
programmatic access, 206—267, 267
using Report Creation Wizard, 6-9, 6, 8~9

data source names (DSNs), 250, 250-252, 252

data sources, See also databases

categories of, 7
choosing, 6-7, 6
coding NoData event messages, 459—460
creating templates without, 345-347, 345-347
versus databases, 245
global options, 363-365, 364, 367, 367
plus sign (+) in list of, 6, 7
SQL commands as, 135, 136, 287—-288, 287288
SQL queries as, 262, 263
stored procedures as, 291-293, 292
for subreports, 174-175
switching
coding in RDC, 474
fixing link problems, 386, 386
mapping database fields, 386, 387
overview of, 294, 294, 385, 385
verifying databases, 387, 387
views as, 293

XML files as, 267-272, 268-271, 367, 367

Database Expert

context menus, 246
Create New Connection folder items, See also data
source connections
Access/Excel (DAO), 266, 267
Crystal Dictionary, 265
Crystal Queries, 262, 263
Database Files, 266, 266, 275, 276
More Data Sources, 259-261, 259
ODBC (RDO), 252-254, 252-254, 257
OLAP, 258, 258
OLE DB (ADO), 256-257, 256
overview of, 7, 246, 247, 248
Current Connections folder, 7, 246, 247
versus Data Explorer, 231
Data tab, 6-7, 6, 10-12, 1011, 231, 231
defined, 246, 246
Favorites folder, 7, 246, 247
History folder, 246, 246, 247
Links tab, 231, 232, 234-236, 238, 386, 386
opening, 246, 293, 294
Repository folder, 7, 246, 247
SQL commands in, 135, 136

Database menu, 292—293, 293-295
Database objects in RDC, 451



databases, 227-244, Sec also data sources; repository; SQL

client/server databases, 267, 274, 276277
components, 9, 10
in Crystal Reports, 229-230, 229
versus data sources, 245
database fields (in records), See also fields
adding to reports, 3236, 33-36
defined, 33, 228, 229
mapping, 386, 387
global options, 363-367, 364, 373
overview of, 227, 274
PC databases
accessing, 205260, 266, 277
in Database Expert, 275, 276
defined, 274
standalone PC databases, 274-275, 275
workgroup PC databases, 275, 275
records (in tables)
defined, 229
distinct, selecting, 293, 295
evaluated by running total fields, 168
in groups, sorting, 47—438, 48
processing, 355-357
relational databases, 228, 228
SQL-capable databases, 277-278, 278
storage layer, 247, 247, 248
storing, 229
supported by Crystal Enterprise, 545
tables in
adding to reports, 9—-12, 10—11
database schemas and, 230-231
defined, 228
indexes of, 229
normalization and, 230
reference tables, 240
in repository, 142-143, 142—143
tables, linking multiple, 243-244, 243
tables, linking two
creating links automatically, 236, 236
creating links manually, 235-236, 235
creating valid links, 233-235, 234
via field name matching, 232, 233
full outer joins, 243, 243
inner joins, 241-242, 242
via key matching, 232-233
left outer joins, 242, 242

DATABASES ¢ DEPLOYING REPORTS

Link Options button, 236, 238, 241
link types, 237-238, 238
linking to indexed fields, 236, 236, 237
using Links dialog, 231, 232-238, 232,
234-236, 238
option buttons, 232, 233
Order Links option, 236, 236
overview of, 244
queries workaround, 237
relationships based on, 238-240
right outer joins, 242, 243
types of joins, 240-243, 241-243
warning, 235
translation layer, 247-248, 247
verifying, 387, 387
date data
formatting, 64—66, 65
grouping on, 153, 153
Date functions (built-in), 606—609
DBMS (database management system), 228, 229
DCOM (Distributed Component Object Model), 520
debugging, 128
default value lists, creating, 188-189, 189
Define Named Group dialog, 44—46, 45
Delete Last Line option (sections), 209, 223
deleting, See also removing
column labels, 39
fields, 39, 43
formulas, 92, 93
groups, 47, 47, 154
labels, 39
repository objects, 134, 138
sections, 213
deploying reports, 379—405
choosing techniques for, 380-382
compiled reports
compiling reports, 397-398, 398
custom VB applications, 481—483, 482
defined, 396
distributing to user computers, 398—402,
399-401
installing on user computers, 401-402
Package & Deployment Wizard for,
481-483, 482
pros and cons, 396
record selection formulas, 403, 403

617



DESCENDING ORDER (GROUP SORTS) ¢ DOT DENSITY MAPS

running, 402—403, 402—404
scheduling, 403
steps in, 396-397
testing, 404
troubleshooting, 405
utility, installing, 397, 397
viewing, 403, 404
warnings, 396, 399, 401
overview of, 379, 383, 405
real-time data deployment, See also web applications
e-mailing RPT files, 382, 383
NET applications, 508-510, 509-510
overview of, 380, 382
scheduling, 381
size and, 381
static data deployment
archived reports, 381, 382
compiled reports, 396405, 397-404
exporting to HTML format, 382, 390,
392-394, 392—-393
exporting to other formats, 389-391, 391
overview of, 380, 382
printing or faxing, 380, 382
publishing to web servers, 394-396, 395
Report Bursting Indexes and, 384, 384
with saved data, 383-384, 384
to shared network drives, 394, 396
warnings, 383, 334
without saved data, 383
switching data sources and
fixing link problems, 386, 386
mapping database fields, 386, 387
overview of, 385, 385
verifying databases, 387, 387
updating repository when, 381, 388, 389
user requirements and, 380—-382
Descending Order (group sorts), 44, 149
design environment. See configuring design environment
Design mode. See building reports
Design Time Control, 411
desktop applications. See NET
Details section, See also sections
conditional formulas, 219-220
defined, 23, 23, 208, 208

developer documentation, See also help
Crystal Reports files, 585
Crystal Reports for Visual Studio .NET,
586-587, 587
online references, 588
Report Application Server files, 586
supported platforms, 587
Developers Help, 454, 454
developing applications. See application development;
ASP; NET;
programming; RDC
development languages, 413—414, See also code; Java;
NET; VB
DHTML, hyperlinks and, 75, 75
direct-access databases. See PC databases
discrete values, 87
Display String option, 58, 60
Distributed Component Object Model (DCOM), 520
Distribution Expert, See also deploying reports, compiled
defined, 398
Distribution tab, 401, 401
Options tab, 399—400, 399, 400
starting, 398
Third Party Dlls tab, 400—401, 400
warning, 399
DLLs (dynamic link libraries), See also OOP
as API interface, 429
in compiled reports, 399—400, 400, 405
creating, 428—429
creating objects in, 429—430
defined, 247—-248, 424—425, 424-426
fixing link problems, 385-386, 386
functions in, 426—429
native driver DLLs, 259-261, 259
problems, 429
stand-alone programs and, 426428
subroutines in, 426427, 428
Do loops, 117-118
docking Field Explorer, 33, 33
Document Properties dialog, 54-55, 54, 344, 344
Document Properties functions (built-in), 600
documentation. See developer documentation; help
Don't Suppress option (sections), 209, 209-210
dot density maps, 316, 317



doughnut charts, 300
drawing boxes, 26, 26, Sec also graphic objects
Drill-Down OK option, 209, 210-211, 214, 215
Drop Shadow option (borders), 61, 61
DSNs (data source names), See also data sources
defined, 250
File DSNs, 251
setting up, 252, 252
System DSNs, 250, 250, 251
DTDs (Document Type Definitions), 271-272, 525
dynamic link libraries. See DLLs

E

e-mailing RPT files, 382, 383
edit masks, 189-190
Edit Parameter Field dialog, 187-189, 188—189
editing
in-place editing
cross-tabs, 325, 325
defined, 79
OLAP grids, 335, 335
OLE object links, 79, 79
OLE objects, 79, 81
report template fields, 347, 347
subreports, 172-173, 173
editors. See Format Editor; Formula Editor
Effects options (fonts), 62, 62
Embeddable Crystal Report Designer Control, 444, 477,
477-480, 479
embedding
OLE objects, 79-80, 80
reports in ASP NET web pages, 510-512, 511-512
reports in NET applications, 501-507, 502—504
reports in reports. See subreports
ePortfolio, 537-538, 538—539
ePortfolio Lite. See RAS
Evaluation Time functions (built-in), 361-362, 597-598
Event Server, 544
events
Crystal Report, accessing, 455, 455
defined, 437—438
viewing in Crystal Report Viewer, 459, 459
Excel documents, changing at runtime, 461

DOUGHNUT CHARTS e FIELDS

.exe (executable) programs, 421
Expert toolbar, 41, 41
exporting reports
from Crystal Enterprise, 554, 554
to HTML format, 382, 392—-394, 392—393
to other formats
coding in RDC, 465-467, 466
in ePortfolio Lite, 570-571, 571
limitations, 389, 391
overview of, 389, 391
pros and cons, 389
supported destinations, 391
supported formats, 389-391

extensions. See file extensions

F

fault tolerance in Crystal Enterprise, 550-552, 551-552
Favorites folder, 7, 246, 247
faxing reports, 380, 382
Field Explorer, Sec also modifying reports
context menus, 35, 35
docking, 33, 33
dragging/ dropping fields, 35-36, 36
using formulas in, 90, 91
green check marks in, 34, 34
icon buttons, 35, 35
Parameter Fields folder, 187, 187
running total fields, 166167, 166
template fields, 347, 347
toggling on/off, 33, 33
viewing SQL commands in, 288, 289
Field Tree, 99, 101, 103
fields, See also modifying; parameter fields; summarizing
adding to reports
automatic fields, 21, 22
choosing and, 12-13, 12
database fields, 32—-36, 33—-36
finding and, 13, 13
and placement of, 36-39, 37, 40
report summary values, 54-55, 55
sequencing before, 14, 14
aligning, 368
browsing, 13, 13, 99, 100
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database fields
adding to reports, 32-36, 33-36
defined, 33, 228, 229
mapping, 386, 387

defined, 229

deleting, 39, 43

formula fields, 33, 96, 115

global formats, 371-374, 372

group name fields, 34

grouping. See grouping data

moving/ sizing, 368

number fields
formatting, 67—09, 68
grouping on, 153
suppressing, 196, 197

placement of in sections, 36—37

result fields, 347

running total fields
creating, 166—167, 166
defined, 34, 97, 164—165
processing, 359
records evaluated by, 168
using, 167, 167
when to use, 165

special fields, 34, 158, 158

SQL expression fields, 34, 97, 128, 128

suppressing field objects, 195-197, 196-197

types of, 33-34

warning, 33

Fields dialog in Report Wizard, 12—14, 12-14
file extensions

.cab, 482

.chm, 562

.civ, 265

.CRF, 398

.CSV, 390

.CUB, 329

.dc5, 265

dll, 424

.dsn, 251

.DSR, 448

EXE, 398, 421

for graphics files, 26

Ist, 482

.MDRB, 9

PDF, 390

.qry, 262
RPT, 4-5
.RTF, 390
XML, 390
File Repository Server, 543
filtering, 371, See also parameter fields
finance function, custom, 594
Financial functions (built-in), 603—-605
Find dialog, 100, 100
Find dialog, Advanced, using formulas in, 97-98, 97-98
finding fields, 13, 13
Fit Section option, 209, 223
fonts, See also text
formatting, 61-63, 62
options, 370, 371, 372, 375
warning, 63
footer bands, 23—24, 23-24
For loops, 117-118
foreign keys, 232-233
form input elements, creating, 495-498, 497
Format Editor, 57-76
Boolean tab, 64, 65
Border tab, 60—61, 61
Box tab, 69-70, 70-71
Common tab, 58—60, 58, 195198, 196, 198
Date tab, 64—66, 65—66
defined, 57-58
Font tab, 61-63, 62
using formulas in, 90, 91
Hyperlink tab, 64, 7375, 73, 75-76
Line tab, 7073, 71-72
Number tab, 67-69, 68, 196, 197
opening, 57
Paragraph tab, 63-64, 63
Sample area, 58, 58
Subreport tab, 173174, 174
Time tab, 66, 67
formatting
cross-tab grids, 324325, 324-325
multiple columns in sections, 212, 214, 216-217,
216217
OLAP grids, 334, 334
formatting formulas, See also sections
creating, 92, 93, 94-95, 95
defined, 97
Formatting Formulas folder, 93, 94, 96, 97



icons, 212, 218

syntax, 115, 115

formatting report objects, 53—-81, See also building;

modifying

adding OLE objects
by copying, 80-81
defined, 77, 77
and editing, 79, 79, 81
by embedding, 79-80, 80
by linking, 77-79, 78-79
warning, 80
using Format Editor

Can Grow option, 59
CCC Class Name option, 58
charts, 311
closing borders on page breaks, 59
cross-tabs, 326
defined, 57-58, 58
Display String option, 60
horizontal alignment, 59
keeping together, 59
locking size/position, 59
maps, 319
non-text data types, 64—69, 65—68
OLAP grids, 340
overview of, 56
Read-only option, 59
report templates, 346-347, 346
subreports, 173—174, 174
Suppress options, 59, 60

text objects, 58-64, 61-63, 73-76, 73, 75-76

visual objects, 6973, 70-72
non-text data types
Boolean data, 64, 65
dates, 64—606, 65
numbers, 67—69, 68
overview of, 64
times, 66, 67
overview of, 53, 81
text objects
borders, 60-61, 61
fonts, 61-63, 62
hyperlinks, 73-76, 73, 75-76
inserting, S6-57, 57
names, 58, 58

FORMATTING REPORT OBJECTS ¢ FORMULA EXPERT

paragraphs, 63—64, 63
rotation, 60
suppressing, 197-198, 198
tool tips, 60
warning, 57
visual objects
boxes, 6970, 70-71
lines, 70-71, 71
overview of, 69

pictures, 72—73, 72

Formatting toolbar, 41, 41
Formula Editor

code editing window, 99, 107
configuring options, 375-376, 375
defined, 99, 99
Field Tree, 99, 101, 103
Find dialog, 100, 100
Function Tree, See also formulas, built-in
built-in constants, 127-128, 127
built-in functions, 121, 126127
defined, 104
expanding/ collapsing nodes, 104, 104
Keyword Auto Complete, 104-105, 104
opening/closing, 99, 101
for SQL expressions, 128, 128
help, 102
keyboard shortcuts, 100-102
opening, 90, 91, 94, 95
Operator Tree
defined, 99, 105
opening/closing, 99, 101
operators, listed, 105-107
for SQL expressions, 128, 128
option buttons, 99-102, 99—-100, 102
Select Expert and, 183-184
warnings, 102

Formula Expert

Custom Function area, 108, 7108

defined, 108

Function Arguments area, 108—110, 109-110
More Info button, 108, 110-111, 111
opening, 90, 91, 102, 108

Reset Values button, 108, 110

Return Type area, 108, 109

Summary area, 108, 108
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Formula Workshop

Add to Report option, 92, 95, 95, 139, 139
Add to Repository option, 92, 95, 126
call stack feature, 88, 129
closing, 92, 92
coding alerts, 204, 204
defined, 92
features, 9295, 92, 94-95
New option, 92, 93-95, 94-95
opening, 90, 91, 120-121, 120-121, 195, 196
overview of, 89
Toggle Properties option, 92, 95, 123-124, 124
Workshop Tree
defined, 96, 96
expanding/ collapsing nodes, 93
Formatting Formulas folder, 93-95, 94-95, 97
Formula Fields folder, 96
formulas not accessed from, 97-98, 97-98
hiding/ showing, 93
overview of, 92, 92, 121, 121
Report Custom Functions folder, 96, 96,
110, 110
Repository Custom Functions folder, 95, 95-96,
96, 133, 133
Selection Formulas folder, 97, 185-186,
185-186
SQL Expression Fields folder, 97

formulas, 85-130

built-in function categories
Alerts, 205-206, 205, 600
Date and Time, 606—609
Document Properties, 600
Evaluation Time, 361-362, 597-598
Financial, 603—605
Math, 600—601
overview of, 121, 126-127, 205
Print State, 598-599
Strings, 605-606
Summary, 601-602
Type Conversion, 609
changing at runtime, 467—468
coding
alerts, 204, 204
arrays and, 89
using Basic Syntax, 111-119, 113, 115, 117
using built-in constants, 127-128, 127

using built-in functions, 121, 126-127
and checking syntax, 100
for coloring sections, 220—-221, 220-221
commenting/uncommenting, 102
computer memory and, 87
control structures, 88, 112—116, 113, 115
using Crystal Syntax, 111-119, 113, 115, 117
custom functions, 118—126, 120—122, 124125
with Formula Editor, 99—-107, 99—100, 102, 104
with Formula Expert, 99, 108-111, 108-111
with Formula Extractor, 99, 125
loops, 116-118, 117
for memo fields in cross-tabs, 321
overview of, 85-86, 98-99
using SQL expressions, 128, 128
for suppressing data, 195-196, 196
tips for, 129-130
and troubleshooting, 128-130, 129
components of, 86—-87, 102
constants in
built-in constants, 127128, 127
defined, 86—87, 102
identifiers of, 87
processing, 355
using in Crystal Reports
Field Explorer, 90, 91
Format Editor, 90, 91
overview of, 89, 130
Report Explorer, 89-90, 90
Search Expert, 97-98, 97-98
Crystal Syntax vs. Basic Syntax
changing at runtime, 467-468
choosing between, 99, 101-102, 102, 111
commenting/ uncommenting, 102
control structures, 112—118, 113, 115, 117
database processing and, 128
functions, 118-119
iterations, 116118, 117
operators, 105-107
overview of, 111-112
warning, 112
custom functions
accessing in repository, 132, 133, 133
adding to reports, 139, 139
adding to repository, 126, 135, 135
calling, 125, 125



coding algorithms, 120-123, 120-122

creating formulas using, 99, 108-111, 108-111
creating from built-in functions, 121, 126-127

date functions, 593
defined, 96, 119
designing algorithms, 119-120
finance function, 594
formatting functions, 594
using Formula Extractor, 125
geographic functions, 595
math functions, 595
naming, 120, 120
overview of, 118—119
prebuilt custom functions, 139-141
Report Custom Functions folder, 96, 96,
110, 110
Repository Custom Functions folder, 95,
95-96, 96
saving, 109-110, 110
setting properties, 123—124, 124
shipped with Repository, 126
User Function Libraries and, 126
viewing properties, 110-111, 111
defined, 86
deleting, 92, 93
for forcing report processing, 361-362
formatting formulas
creating, 92, 93, 94-95, 95
defined, 97
icons, 212, 218
syntax, 115, 115
formula fields, 33, 96, 115
functions and

arguments to, 88, 108-109, 109

custom functions, 118—126, 120—122, 124125

defined, 8788
in DLLs, 426—429
in Function Tree, 99, 104—105, 104
in SQL for column data, 282
of SQL expressions, 128, 128
versus subroutines, 426

group selection formulas
changing, 457-459, 457, 459
coding, 156157, 157, 186, 186
defined, 156

FREE-FORM PLACEMENT OPTION (SECTIONS) ¢ FUNCTIONS

displaying in reports, 158, 158
processing, 359
grouping on, 151152, 151-152
naming, 90, 91-92, 93
operators in, See also operators
assignment operators, 105, 112
binary operators, 105
defined, 86—87, 102
listed, 99, 105-107
of SQL expressions, 128, 128
unary operators, 105

record selection formulas

changing in ASPs, 493—494, 494

changing in Windows applications, 457—459,

457, 459

editing, 185, 185

modifying, 403, 403
recurring formulas, 356-357
running total fields

creating, 166—167, 166

defined, 34, 97, 164—165

processing, 359

records evaluated by, 168

using, 167, 167

when to use, 165

selection formulas, 97, 115, See also group selection;

record selection

SQL expression fields
creating, 286-287, 286
defined, 34, 97, 285-286, 286
functions/operators, 128, 128
using, 287

variables in
defined, 86—87, 102
identifiers of, 87
local/global/shared scope, 103
sharing between reports, 175-177, 176
temporary variables, 103

warning, 182

Free-Form Placement option (sections), 212, 214
Function Tree. See Formula Editor

functions. See formulas
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on fields
G field
. . date fields, 153, 153
gantt Chartsy 3;?)1 and indenting, 25, 25
gauge charts, number fields, 153
gleogrleiphlé func;olg)s, C}lsmzlj 1595 overview of, 14—135, 14-15, 150-151, 150—151,
global options. See Options dialog 153,153
graduated maps, 316, 317 and sorting, 15, 15
grﬂpgic Objecgs’ See ”’ZIZ Z‘ZPS; pictures and summarizing, 16-18, 1618, 48, 48
rawing -OXCSY ) text fields, 153
file extensions for, 26 time fields, 153

formatting boxes, 6970, 70-71 on formulas, 151152, 151152

lines on hierarchical data, 154—156, 154—156
border, styles, 60, 61

formatting, 70-71, 71
inserting, 20, 26

and using in maps, 314, 314
options for, 371
overview of, 178
graphs. See charts SQL keywords for, 282, 283

grids’hsff also QLAfP ) and summarizing, 16-18, 1618, 48, 48
chart options for, 309, 309 watning, 152

cross-tab, formatting lines, 324, 324
for field placement, 37, 38
Group Expert, 41, 41-42, 43, 148-149, 149

groups, See also modifying reports
comparison operators and, 45-46, 45

creatin

Group Footers, 23, 23-24 in gDesign mode, 15, 16, 148-149, 149
Group Headers, Se also sections using Group Expert, 4142, 41, 43,

conditional formulas for, 219 148-149, 149

defined, 23-24 using Insert Group, 41, 42—47, 43—46,

repeating on each page, 150, 150, 456 148149, 149
group name fields, 34, 150, 150 using Report Creation Wizard, 14-15, 19—15
group secnolns, 23-24 deleting, 47, 47, 154
group se'lecmon formulas, See also formulas; group number ficlds, 158, 158

selection formulas indenting, 25, 25, 42, 42, 152, 152

changing, 457-459, 457, 459
co?mg, 1156—157, 157,186, 186 modifying, 153154, 154
defined, 156 moving, 153, 154

displayi-ng in reports, 158, 158 overview of, 4041
processing, 359

Keep Together option, 150, 150

processing, 357

Group Sort Expert, See leso sorting rearranging, 42, 42, 153-154, 154
Include Others option, 162, 164, 164

Include ties option, 162—163, 163
overview of, 162, 162

problem with, 164 ; i records in, 4748, 48
group'tree in Preview mode, 20, 21, )_SQ’ 50 summarized groups, 162-164, 162—164
grouping data, 148158, Sec also summarizing data in Special Fields folder, 158, 158

in cross-tabs, 323324, 323 guidelines for field placement, 37, 37-38
data types and, 153, 153

defined, 148, 148

sorting
order in, 15, 15, 43—47, 44—46, 149-150
overview of, 148, 148
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H

hardware requirements for Crystal Enterprise, 545
header bands, 23-24, 23-24
headers, live, 150
help, See also developer documentation
in Crystal Reports, 5051, 51
in Formula Editor, 102
in RAS, 562-563
Hide (Drill-Down OK) option, 209-212, 210-211,
214, 215, See also suppressing
hierarchical data, 154—156, 154—156
Highlighting Expert, See also data output
creating highlight conditions, 200-202, 200-201
defined, 200
viewing results, 202, 202
History folder, 7, 246, 246, 247
Hopper, Grace, 128
horizontal alignment guidelines, 38

Horizontal Alignment option, 58, 59

HTML format, exporting reports to, 382, 390, 392-394,

392-393
HTML report viewer, 498, 499
HTTP protocol, 394
hyperlinks, See also linking
formatting, 73-76, 73, 75-76

1
If-Then-Else statements, 114

images. See pictures
importing Crystal Info data into Crystal Enterprise,
553-554
indenting
groups, 25, 25,42, 42,152, 152
paragraphs, 63, 63
indexed fields, linking to, 236, 236, 237
indexes, 229
Infoview. See Crystal Dictionary
Insert Group dialog
Common tab, 42, 43, 151, 151
Options tab, 43, 150, 150
Others tab, 46—47, 46
sort orders, 43—44
Specified Order tab, 44, 44

Insert Line option (sections), 209, 223
Insert Section Below option, 209, 213
Insert Summary dialog
overview of, 159, 159
Show as percentage option, 49, 49
Summarize across hierarchy option, 156, 156
Insert toolbar, 41, 41
Interactive Viewer, 560

iterations. See looping

J

Java
Crystal Reports and, 589-591
report viewer, 498, 499
web applications, See also application development
development skills required, 417
documentation, 586
overview of, 412, 414
Job Server, 544
joins, See also databases, tables, linking
defined, 240-241, 241
full outer joins, 243, 243
inner joins, 241-242, 242
left outer joins, 242, 242
right outer joins, 242, 243
SQL keywords for, 283, 284
warning, 233
JPG file extension, 26

K

Keep Group Together option, 150, 150, 216
Keep Object Together option, 58, 59
Keep Together option (sections), 212, 214, 215-216
keyboard shortcuts

in context menus, 35, 35

in Formula Editor, 100-102

opening files, 31

overview of, 368

saving reports, 31
Keyword Auto Complete feature, 104, 104-105
keywords in SQL, 279-280, 280, 282-284, 283
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L

languages, development,, 413—414, Sec also code;
Java; NET;
programming; VB
layout areas (in sections), 23, 23, 207-208, 208
layout options, global, 367-368, 371, 373
libraries of code, 422—423, 422—424, See also DLLs
licensing, 414, 584-585
line charts, 300
line spacing in paragraphs, 63, 63
lines, See also graphic objects; grids
border, styles, 60, 61
formatting, 70-71, 71
inserting, 20, 26
Link Options button, 236, 238, 241
linked repository objects, updating, 137-1338,
137-138, 141
linked subreports, 169-170, 170
linking, See also hyperlinks
to OLE objects, 77-79, 78-79
repository to new locations, 144—145, 144—145
tables. See databases, tables, linking
Links tab in Database Expert, 231, 232, 232-238,
234-236, 238, 386, 386
live headers, 150
Lock Position and Size option (objects), 58, 59
Log On or Off Server option, 293, 294
logical operators. See comparison operators
looping, See also RDC
loops, defined, 116-118, 117
through collections, 462—463
through objects in sections, 469—470
through sections in reports, 471472

M

McLuhan, Marshall, 81
many-to-many (table) relationships, 239, 240
mapping database fields, 386, 387
maps, 311-319, See also charts; graphic objects; pictures
creating with Map Expert
Advanced layouts, 314, 314
Cross-Tab layouts, 315, 315
Data tab options, 313-315, 314-315

defined, 311
Group layouts, 314, 314
OLAP layouts, 315, 315
overview of, 312-313, 313
Text tab options, 315
Type tab options, 316-317, 316
customizing using Format Editor, 319
customizing using Map Expert, 317
customizing using Map menu
adding map layers, 318, 318
defined, 317, 318
resolving mismatches, 318-319, 379
Maplnfo Corp. and, 311, 312
overview of, 297, 340
processing, 358, 359
Math functions (built-in), 600-601
math functions, custom, 595
.MDB file extension, 9
memo fields, using in cross-tabs, 321
memory, formulas and, 87
menus, context, 39, 35, 246
menus, Windows, 24-25, 25
merge modules, 509-510, 509-510
methods
defined, 430
public/ private methods, 432
viewing, 459, 459
Microsoft Excel, 76
Microsoft Excel spreadsheets, linking to, 77-79, 77-79
Microsoft Paint, RGB colors and, 222
Microsoft Windows, See also application development;
NET; RDC
application development
example, 408—409, 408
in legacy Windows, 409, 410411, 413
in NET Windows, 410, 412, 413
skills required, 415
web applications, 408—409, 409, 411, 416
menus/toolbars/title bars, 2425, 25
platforms, RAS support for, 560-561
Microsoft Word/Excel documents, changing at
runtime, 461
middleware, 405
modifying reports, 31-52, Sec also building; formatting
adding summary data, 48-50, 48—50



by creating groups
comparison operators and, 45-46, 45
using Group Expert, 4142, 41, 43
and indenting, 42, 42
using Insert Group, 41, 42—47, 43—46
and modifying, 153-154, 154
overview of, 40—41
and rearranging, 42, 42, 153-154, 154
and sorting, 43—47, 44—46
and sorting records in, 4748, 48
deleting
fields, 39, 43
groups, 47, 47
labels, 39
using Field Explorer
adding database fields, 32-36, 33-36
adding report summary info, 54-55, 55
context menus, 35, 35
docking/ undocking, 33, 33
dragging/ dropping fields, 35-36, 36
green check marks in, 34, 34
icon buttons, 35, 35
toggling on/off, 33, 33
field placement
Design mode and, 39
using grids, 37, 38
using guidelines, 37-38, 37
overview of, 36, 39—40, 40
Preview mode and, 39
using rulers, 37, 38-39
in sections, 3637
warning, 37
opening and, 2, 4-5, 4, 31, 32
overview of, 31, 51-52
modifying repository objects, 136138, 137-138
money conversion function, 594
More Data Sources folder, 259, 259-261
mouse pointers, 36
moving
cross-tab column headers, 325, 325
fields, 368
groups, 153, 154

sections, 213
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N

naming
custom functions, 120, 120
formulas, 90, 91-92, 93
reports, 28
repository objects, 143
subreports, 173
native connections, 259, 259-261
navigating reports, 19
NET applications, Se also application development
ASP NET web applications
customizing reports at runtime, 513-515
embedding reports in, 510-512, 511—512
loading reports at runtime, 512-513
overview of, 501, 510
report viewer interactivity, 516-517
viewing cached reports in, 515-516
desktop applications
deploying, 508-510, 509-510
embedding reports, 501-507, 502-504
loading reports at runtime, 507-508
overview of, 501
development skills required, 415-416
embedding reports in desktop applications
advantage, 501
and customizing, 504—506
customizing report viewers, 506
drawbacks, 507
handling events, 506507
steps in, S01-503, 502—504
warning, 502
overview of, 501, 517
network drives, shared, deploying reports to, 394, 396
New Formatting Formula dialog, 93-95, 94
New Page After option (sections), 93, 94—95, 212,
214, 215
New Page Before option (sections), 212, 214, 215
New Project dialog, 573, 574
newsgroups, 538
NoData event messages, coding, 459—460
number fields, See also fields
formatting, 67-69, 68
grouping on, 153
suppressing, 196, 197

numeric axis charts, 301
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o

Object Browser, Visual Basic, 459, 459
Object Information dialog, 134, 134
Object Linking and Embedding. See OLE
object models
Component Object Model, 410, 443
in Crystal Reports, 439, 439
in Report Designer Component, 449451, 450
objects, See also formatting; OLE objects; OOP; repository
defined, 420
looping through in sections, 469—470
moving, 27, 27
resizing, 27, 27
ODBC Data Source Administrator
About tab, 251
Add button, 250, 252
Connection Pooling tab, 251
Drivers tab, 251
File DSN tab, 251, 253, 253
ODBC Microsoft Access Setup page, 252, 252
as report export format, 390
System DSN tab, 250, 250, 251
Tracing tab, 251
User DSN tab, 250, 251
ODBC (Open Database Connectivity), See also data source
connections
advantages, 249
configuring ODBC drivers, 250-252, 250-251
defined, 248, 254
layers, 248-249, 249
using ODBC drivers, 252254, 252254
via RDO programming, 252, 267, 267
SQL and, 278, 278, 285
warning, 249
to XML data sources, 267-272, 268-271
OLAP (Online Analytical Processing), 326-340
adding OLAP servers, 329, 330
client/server technology, 328
connecting to OLAP data, 257-258, 257-258
creating grids using OLAP Expert
Customize Style tab, 332, 333, 334
defined, 328, 329
formatting grid lines, 334
OLAP Data tab, 328-330, 329-330

versus OLAP Report Creation Wizard, 328
Rows/Columns tab, 331, 331
Select Cube button, 329, 329
Slice/Page tab, 331, 332
Style tab, 332, 333
customizing grids
adding color, 337, 337
using Format Editor, 340
using Format menu, 334, 334
moving column headings, 335, 335
using OLAP Expert, 335
pivoting, 335
by right-clicking, 335, 336
data analysis types, 327
data connection options, 329
defined, 229, 326
interactive data analysis
using Analyzer tool, 336-339, 336-339
via in-place editing, 335, 335
overview of, 335
warning, 339
using OLAP data in maps, 315, 315
overview of, 340
processing grids, 360
slices, 339, 339
uses, 326-327, 327
OLE DB connections, See also data source connections
via ADO programming, 266, 267, 267
connection information, 255, 256
defined, 254, 255
versus ODBC, 254, 255, 256, 257
to OLAP data, 254, 257-258, 257258
providers, 255, 255
OLE objects, See also objects
adding to reports
by copying, 80-81
by embedding, 79-80, 80
by linking, 77-79, 78-79
warning, 80
editing, 79, 81
editing links to, 79, 79
OLE, defined, 76-77, 77
static OLE objects, 80-81
on-demand mode, 558
one-to-many (table) relationships, 239, 240



one-to-one (table) relationships, 239, 239
Online Analytical Processing. See OLAP
OOP (object-oriented programming), 419-440
DLL libraries
as API interface, 429
creating, 428—429
creating objects in, 429—430
defined, 424-426, 424—425
functions in, 426—429
problems, 429
stand-alone programs and, 426—428
subroutines in, 426427, 428
evolution of

code libraries, 422-424, 422—423

compiled (DLL) libraries, 424—426, 429425

overview of, 426
stand-alone programs, 420422, 421
examples, 431433
objects
collections of, 433—436
creating in DLLs, 429430
Crystal Reports object model, 439, 439
defined, 420
events of, 437—438
methods in, 430
OO object model, 438, 438
properties of, 430
public/ private methods / properties, 432
terminology, 430
overview of, 419, 440
Open Database Connectivity. See ODBC
Open dialog, 8, 8, 138, 138
opening existing reports, 2, 4-5, 4, 31, 32
Operator Tree, See also Formula Editor
defined, 99, 105
opening/closing, 99, 101
for SQL expressions, 128, 128
operators, See also formulas
assignment operators, 105, 112
binary operators, 105

comparison operators

in coding WHERE clauses, 181-182, 181, 281

in defining groups, 45-46, 45
in highlighting data, 201, 202

in Select Expert, 181-182, 181-182, 192, 192

ONE-TO-ONE (TABLE) RELATIONSHIPS ¢ PC DATABASES

defined, 86—87, 102
listed, 99, 105-107
of SQL expressions, 128, 128

unary operators, 105

Options dialog, See also configuring design environment

Data Source Defaults tab, 363-365, 364, 367, 367

Database tab, 363-367, 364, 373
Editors tab, 375-376, 375
Fields tab, 371-374, 372
Fonts tab, 370, 371, 372, 375
Layout tab, 209, 209, 367-368, 371, 373
Reporting tab, 369, 369, 371, 373, 376
Smart Tag tab, 375
OR clause precedence, 184
Original Order (group sorts), 44, 150

P

Package & Deployment Wizard, 481482, 452
page count estimates, 19, 19
Page Footers, 23, 23, 208, 208
Page Headers, See also sections
conditional formulas for, 218-219
defined, 23, 23, 208, 208
Page Number field, 21, 22
Page Server, 543—544
pages on demand processing, 360
paragraphs, formatting, 63, 63—64
parameter fields, See also data retrieval
creating, 187-190, 187-189
data types and, 190
defined, 186
edit masks, 189—-190
overview of, 186—187, 191
preventing user input errors, 189—190, 189

prompting for user data, 187-188, 188, 191-193,

191-193
using in Select Expert, 191-193, 191-193
setting default values, 188-189, 189
user input screen, 193-195, 194
warning, 194
parameters, report, coding, 464—467, 500
passwords, prompting for, 473
PC databases, See also databases
accessing, 265-2606, 265-266, 266, 277
in Database Expert, 275, 276
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defined, 274
standalone PC databases, 274—275, 275
workgroup PC databases, 275, 275
Perform Grouping On Server option, 293, 295
Performance Information dialog, 129, 129
performance, stored procedures and, 291
physical directories, 394
pictures, See also charts; graphic objects; maps
adding to reports, 26-27, 27, 80
bitmap images
adding to repository, 134, 134
BMP extension, 26
embedding in reports, 79-80, 80
changing at runtime, 460
formatting, 7273, 72
pie chart maps, 316, 317
pie charts, 300
pivoting cross-tabs, 325
pivoting OLAP grids, 335
placeholders, 55, 55
platform support in RAS, 560-561, See also application
development
plus sign (+) in data sources list, 6, 7
PNG file extension, 26
pointers, mouse, 36
Preview mode. See building reports
primary keys, 232233
Print at Bottom of Page option (sections), 212, 214, 215
Print Date field, 21, 22
Print State functions (built-in), 598-599
Printing Direction options (sections), 212, 214, 216, 217
printing in ePortfolio Lite, 571, 572
printing, to deploy reports, 380, 382
private methods/ properties, 432
processing. See report processing
program code. See code; SQL; syntax
programmatic access to data sources, 266—267, 267
programming applications. See application development;
ASP; NET; RDC
programming ePortfolio Lite, See also RAS
creating ASP web projects, 573-575, 574-575
modifying default preferences, 576
modifying user interface, 576
overview of, 573

web-reporting viewers, 577578

Project Explorer, 575, 575
properties, See also variables
defined, 430
public/ private properties, 432
viewing in Report Viewer, 459, 459
property bag type objects, 473
Property Inspector, 503, 503
public methods/ properties, 432
publishing reports to web servers, 394-396, 395

Q

.QRY file extension, 262, See also SQL queries
queries, Crystal, workaround, 237

R

radar charts, 300
ranged maps, 316, 316-317
RAS (Report Application Server), 557579
components
architecture, 557558, 558
RAS SDK, 559, 589, 591
RAS Server, 558, 589-590
web browser, 559
web server, 559
web-reporting viewers, S60
configuring, 563-565, 563, 565
defined, 485, 557
documentation, 586
ePortfolio Lite
Advanced Search Wizard, 571, 572
changing report viewers, 567, 568
defined, 566
exporting reports to other formats,
570-571, 571
HTML Interactive Viewer, 568, 568, 570-572,
570-572, 577-578
HTML Page Viewer, 569, 569
opening, 566-567, 566
printing reports, 571, 572
Report Page Viewer, 572, 573
Report Parts Viewer, 569-570, 569-570, 573
setting preferences, 567, 567-568
viewing reports in, S67-570, 568—570



installing
help files, 562-563
menu items, 561-562
overview of, 560
selecting installation type, 561, 561
Windows platform support and, 560-561
Java and, 589-591
Launchpad, 564-565, 565
limitations, 565-566
overview of, 380, 411412, 486, 536
programming ePortfolio Lite
creating ASP web projects, 573-575, 574-575
modifying default preferences, 576
modifying user interface, 576
overview of, 573
web-reporting viewers, 577-578
restarting, 564
server-side caching, 558
upgrading to Crystal Enterprise, 578-579
uses, S66
warning, 589
white paper on, 578
RDC (Report Designer Component), 441-483,
See also application development
ActiveX Designer Runtime Libraries, 444, 445, 445,
449, 478
ActiveX Viewer, 445
adding reports, 446—449, 447-449
Application objects, 450, 451, 475
Automation Server, 444, 449-450, 450, 483
building Windows applications
accessing subreports as full reports, 471
changing graphs at runtime, 468, 469
changing pictures at runtime, 460
changing record/ group selection, 457-459,
457, 459
changing report formulas at runtime, 467—468
changing sort criteria, 461-463
changing Word/Excel documents at runtime, 461
choosing reports to open at runtime, 475-476
creating program counters, 456—457
Crystal Report events in, 455, 455
and deploying, 481483, 482
displaying database connection information,

472473, 473
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displaying reports with new parameters, 464—465
exporting reports, 465-467, 466
loading reports manually, 475-477
looping through collections, 462—463
looping through objects in sections, 469—470
looping through sections in reports, 471472
NoData event messages, 459-460
overview of, 453—454, 454
prompting for user 1D/ passwords, 473
repeating Group Header messages, 456
setting report parameters, 464, 466—467
suppressing subreports, 470
switching data sources, 474
COM standards and, 443
components, 444—446, 444
Crystal Report Viewer
defined, 445
displaying reports, 476477
methods, properties, events, 459, 459
modifying, 480, 481
overview of, 449
Crystal Reports Expert, 446449, 447-449,
451-453
Crystal Reports Select Expert, 445
Database objects, 451
Embeddable Crystal Report Designer Control, 444,
477-480, 477, 479
installing Crystal Reports for VB, 442443, 442—443
overview of, 410, 441, 483
RDC object model, 449451, 450
Report Bean Viewer, 445
Report Designer, 444, 4438, 475
Report objects, 451
Sections objects, 451
using, 446
Visual Basic code and, 451-453
warning, 445
RDC Runtime C Headers, 411
RDO (Remote Data Objects), 267, See also ODBC
Read-only option (sections), 212, 214, 217
Read-only option (text objects), 58, 59
Reading Order options (paragraphs), 63, 63
real-time data. See deploying reports
rearranging groups, 42, 42, 153—-154, 154
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record selection formulas, See also selection formulas
changing criteria in ASPs, 493—494, 494
changing in Windows applications, 457—459,
457, 459
editing, 185, 185
modifying, 403, 403
Record Sort Expert, 48, 48
records, See also databases
defined, 229
distinct, selecting, 293, 295
evaluated by running total fields, 168
in groups, sorting, 47-48, 48
processing, 355-357
redundancy in Crystal Enterprise, 550-552, 551-552
relational databases, 228, 228
Relative Positions option (sections), 212, 214, 217, 218
Remote Data Objects (RDO), 267, See also ODBC
removing, See also deleting
templates from reports, 350, 351
report alerts. See alerts
Report Application Server. See RAS
Report Bean Viewer, 445
Report Bursting Indexes, 384, 384
Report Custom Functions folder, 96, 96
Report Definition format, 390
report design environment. See configuring design
environment
Report Designer Component. See RDC
Report Engine Automation Server, 410
Report Explorer, using formulas in, 89-90, 90
Report Footers, 23, 23, 208, 208
Report Headers, 23, 23, 208, 208
Report objects (in RDC), 451
Report Options dialog, 371, 373, 376
report output. See data output
Report Page Viewer, 560
Report Part Viewer, 74-75, 75, 560
report processing, multi—pass
defined, 354, 354
flowchart, 354
formulas for forcing, 361-362
overview of, 353, 362
Pass 1 processing
charts, 358
constants, 355
cross-tabs, 358

data retrieval, 355-356
group subtotals, 357
group summaries, 357
grouping data, 357
local record selection, 357
maps, 358
overview of, 354
server-based record selection, 355-356
simple recurring formulas, 356-357
sorting data, 357
storing data, 358
Pass 2 processing
complex charts, 359
complex cross-tabs, 359
complex maps, 359
complex sorts, 359
group selection formulas, 359
in-line subreports, 360
OLAP grids, 360
overview of, 358
pages on demand, 360
running totals, 359
WhilePrintingRecords formulas, 359
Pass 3 processing, 360-361, 361
specifying execution time, 361-362
report sections. See sections
report summary information. Sec summary report
information
report viewers, See also Crystal Report Viewer
ActiveX Viewer, 445, 487—492, 488, 560
in ASP NET pages, 516-517
changing in ASPs, 498, 499
creating in ASPs, 487492, 488
customizing in NET applications, 506
in Distribution Expert, 403, 404
HTML report viewer, 498, 499
interactivity with, 516-517
Java report viewer, 498, 499
in RAS
changing, 567, 568
HTML Interactive Viewer, 568, 568, 570-572,
570-572,577-578
HTML Page Viewer, 569, 569
overview of, 560
Report Page Viewer, 572, 573
Report Parts Viewer, 569-570, 569-570, 573



reports, deploying. See deploying
reports, embedding reports in. See subreports
reports, programming. See application development;
ASP; NET;
programming; RDC
reports. See building; formatting; modifying
reports as web services. See XML
repository, 131-145
adding objects to, 92, 95, 126, 134-135, 134-136
creating a new, 142—144, 142-143
custom functions in, 126, 132—133, 133
customizing, 141
database tables, 142—143, 142—143
defined, 131-132, 132, 145
installation directory, 141, 141
linking to new locations, 144—145, 144-145
opening Repository Explorer, 132-133, 133
replacing, 142144, 142—143
repository objects
adding to reports, 139-141, 139
deleting, 134, 138
disconnecting from reports, 141
managing in folders, 133, 134
modifying, 136-138, 137-138
naming, 143
overview of, 132, 133
updating, 137-138, 137-138, 141, 381,
388, 389
warning, 134
security permissions and, 143
Repository Custom Functions folder
accessing, 133, 133
Add to Report option, 95, 95, 139, 139
defined, 96, 96
Repository folder, 7, 246, 247
Reserve Minimum Page Footer option (sections), 212,
214, 217
Reset Page Number After option (sections), 212,
214, 215
retrieving data. See data retrieval
RGB color values, 222, 223
right-click menus, See also context menus
for cross-tabs, 325
for OLAP grids, 335, 336
for report templates, 345, 346

rotation, text, 60
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RPT files, defined, 45
RPT files, e-mailing, 382, 383
RTF files, 390
rulers for field placement, 37, 38-39
running total fields, Sec also formulas; summarizing data
creating, 166-167, 166
defined, 34, 97, 164-165
processing, 359
records evaluated by, 168
using, 167, 167
when to use, 165

S

Save Picture Preview option, 54, 54, 56, 342
saving
custom functions, 109—-110, 110
formula code, 99, 100
reports, 4-5, 27, 31, 376
reports as templates, 347-348
subreports, 172, 177
scaling pictures, 72, 72
scheduling
in Automated Process Scheduler, 543
compiled reports, 403
report deployment, 381
scope (of variables), 103
SDKs (Software Developer Kits), Crystal Enterprise, 544
SDKs (Software Developer Kits), RAS, 559, 589, 591
Seagate Info, 553
Search Expert, using formulas in, 97-98, 97-98
Section Editor, 199, 199
sections, See also formatting formulas
defined, 207
in Design mode, 24, 24, 208-209, 208-209
Details section, 23, 23, 208, 208
field placement in, 36-37
Group Footer section, 23-24, 23
Group Header section
conditional formulas, 219
defined, 23—-24
repeating on each page, 150, 150, 456
layout areas, 23, 23, 207-208, 208
looping through objects in, 469—470
looping through in reports, 471472
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options for, 370-371, 370 permissions, repository and, 143
Page Footer section, 23, 23, 208, 208 for stored procedures, 291
Page Header section, 23, 23, 208, 208 Select All Section Objects option, 209, 223-224,
in Preview mode, 24, 24 223-224
Report Footer section, 23, 23, 208, 208 Select Distinct Records option, 293, 295
Report Header section, 23, 23, 208, 208 Select Expert, See also data retrieval; SQL
Standard Report Wizard and, 208, 208 AND and OR clauses, 184
suppressing, 199, 199, 500 group selection formulas, 186, 186
sections, customizing, 207-224 opening, 180, 180
controlling spacing, 222-223, 222 overview of, 179—-180
hiding, 209-211, 209-211 record selection formulas, 185, 185
using layout options, 209, 209, 211 WHERE clauses
overview of, 207, 224 comparison operators, 181-182, 181-182, 192,
using Section Expert 192, 281
Color tab options, 220-221, 220-221 data types and, 183
Common tab options, 212, 214-217, 216-218 Formula Editor and, 183—184
conditional options, 218-221, 220-221 for multiple conditions, 184—185, 184
defined, 211 overview of, 180
deleting sections, 213 parameter fields, 191-193, 191-193
Detail section formulas, 219-220 viewing results of, 184-185, 185
formula formatting icons, 212, 218 warning, 182
Group Header formulas, 219 SELECT statements, See also SQL
inserting sections, 212-213, 212-213 keywords and, 279-280, 280, 282-284, 283
moving sections, 213 overview of, 179-180, 279, 280
opening, 209, 211, 212 WHERE clauses and, 281-282, 282
overview of, 93, 95 Select statements in Crystal, 115-116
Page Header formulas, 218-219 selection formulas, See also formulas
resizing sections, 222—223, 222 changing criteria, 532
using submenu options defined, 97
Arrange Lines, 209, 223 group selection formulas
Delete Last Line, 209, 223 changing, 457-459, 457, 459
Don't Suppress, 209-210, 209 coding, 156-157, 157, 186, 186
Fit Section, 209, 223 defined, 156
Hide (Drill-Down OK), 209-211, 210-211 displaying in reports, 158, 158
Insert Line, 209, 223 processing, 359
Insert Section Below, 209, 213 record selection formulas
overview of, 209, 209 changing in ASPs, 493—494, 494
Select All Section Objects, 209, 223-224, changing in Windows applications, 457—459,
223-224 457,459
Show Short Section Names, 209, 210, 211 editing, 185, 185
Suppress (No Drill-Down), 210 modifying, 403, 403
Sections objects (in RDC), 451 syntax, 115
security sequencing fields, 14, 14
for Crystal reports as web services, 531 server-based record selection, 355—356

for databases, 230 server-side caching, 558



servers, See also client/server; RAS; web servers
adding OLAP servers, 329, 330
Automation Server (in RDC), 444, 449450,
450, 483
in Crystal Enterprise, 536, 537, 542—-544
defined, 276
Log On or Off Server option, 293, 294
Perform Grouping On Server option, 293, 295
Report Engine Automation Server, 410
SQL, connection information, 493
supported by Crystal Enterprise, 545
service providers (OLE DB), 255
Set Datasource Location option, 293-294, 294, 385, 385
Setup and Deployment Projects, 509-510, 509-510
shared network drives, deploying reports to, 394, 396
sharing variables, 175-177, 176
Show Hidden Sections option, 209, 209
Show Short Section Names option, 209, 210, 211
Show SQL Query option, 185, 185, 293, 295
sigma symbol (E) in Summarized Fields, 18, 18
sizing
cross-tab cells, 322
fields, 368
objects, 27, 27
sections, 222—223, 222
slices, 339, 339, See also OLAP
SOAP (Simple Object Access Protocol), 412, 413,
527, 528
Software Developer Kits. See SDKs
Solution Explorer, 502, 502, 509-510, 509-510
sorting grouped data, See also groups
changing sort criteria, 461463
options for, 371
order in, 15, 15, 43—-47, 44—46, 149-150
overview of, 148, 148
in processing reports, 357, 359
records in, 47—48, 48
summarized groups, 162-164, 162-164
sorting trees, 99, 101
source code, 421
spacing
fonts, 62, 62
in paragraphs, 63, 63
in sections, 222—223, 222

SERVERS ¢ SQL (STRUCTURED QUERY LANGUAGE)

special fields
adding to reports, 54-55, 55
defined, 34
for grouped data, 158, 158
Specified Order (groups), 44, 44, 150
SQL commands
adding to repository, 135, 135-136
as data sources, 135, 136, 287—288, 287-288
defined, 287
modifying, 288, 288
parameterizing, 289-290, 290
using in reports, 141, 288, 289
as stored procedures
advantages, 290-291
as data sources, 291-293, 292
defined, 290
uses, 290
viewing in Field Explorer, 288, 289
SQL expression fields, See also formulas
creating, 286-287, 286
defined, 34, 97, 285-286, 286
functions/ operators, 128, 128
using, 287
SQL queries, See also data source connections
building, 261-2062, 261-262
as data sources, 262, 263
in Database Expert, 263
running, 262, 263
viewing, 185, 185, 293, 295
SQL (Structured Query Language), 273-295
built-in functions for column data, 282
database types and
client/server databases, 267, 274, 276277
overview of, 274
PC databases, 274-276, 275-276
SQL-capable databases, 277-278, 278
database utilities, 292—293, 293—-295
defined, 278-279
keywords
DISTINCT keyword, 279-281, 280, 284
for grouping/sorting, 282, 283, 284
for joins, 283, 284
listed, 284
ODBC and, 278, 278, 285
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overview of, 273
retrieving data with SELECT statements, See also
Select Expert
keywords and, 282-284, 283
overview of, 279, 280
WHERE clauses and, 281-282, 282
SQL server connection information, 493
standards, 277
vendor-specific dialects, 277-278, 278
views (as data sources), 293
stacks, function call, 88, 129
stand-alone programs, 420422, 421, 4264238
Standard Report Creation Wizard, See also building reports
creating subreports, 168-169, 169
Data dialog, 6-12, 6, 8—11
defined, 5, 56
Fields dialog, 12—14, 12-14
Grouping dialog, 14-16, 14-15
sections and, 208, 208
Summaries dialog, 16—18, 16—18
Templates dialog, 349, 349
Standard toolbar, 41, 41
static data deployment. See deploying
static linking, 423
stock charts, 301
stored procedures. See SQL commands
storing
data, in report processing, 358
databases, 229
report templates, 343, 343
Strings functions (built-in), 605-606
Styles options (cross-tabs), 322-324, 323-324
subreports, 168-177
accessing as full reports, 471
creating, 168-169, 169
data sources, 174—175
defined, 168
editing, 172-173, 173
formatting, 171-172, 171, 173-174, 174
in-place subreports, 170
limitations, 177, 177
linked subreports, 169—170, 170
menu options, 171-172, 171
naming, 173

on-demand subreports
defined, 169, 171
toggling between in-place and, 173, 174
warning, 177
placement of, 171
processing, 360
saving, 172, 177
sharing variables with main reports, 175-177, 176
suppressing, 470
unlinked subreports, 169
subroutines, 426—427, 428
summarizing data, 159-168, See also charts; cross-tabs;
grouping; maps
creating summaries
grand totals, 162, 164
overview of, 159, 159
and placing in reports, 49, 49, 161, 162
subtotals, 162, 164
types of, 159161, 159
and viewing, 49-50, 50
and using Group Sort Expert
Include Others option, 162, 164, 164
Include ties option, 162—163, 163
overview of, 162, 162
problem with, 164
overview of, 147, 178
Report Part Viewer and, 7475, 75
with running total fields
creating, 166—167, 166
defined, 164—165
processing, 359
records evaluated by, 168
using, 167, 167
when to use, 165
in Standard Report Wizard, 16-18, 16—18
techniques for, 48, 48
Summary area in Formula Expert, 108, 108
Summary functions (built-in), 601-602
summary report information
accessing outside Crystal, 55-56, 56
adding to reports, 5455, 55
creating, 54, 54
defined, 54
Save Preview Picture option, 54, 54, 56
statistics, 55
template information, 344, 344



Suppress Blank Section option, 212, 214, 216
Suppress If Duplicated option, 58, 60, 195, 196
Suppress If Embedded Field Blank Lines option, 58, 60,
197-198, 198
Suppress If Zero option, 196, 197
Suppress (No Drill-Down) option (sections), 210, 212,
214, 215
Suppress option, Don', (sections), 209, 209-210
Suppress option (unconditional), 58,59, 195, 196
suppressing data, See also data retrieval
coding formulas for, 195-196, 196
defined, 195
field objects, 58, 59, 195-197, 196-197
sections, 199, 199, 210, 212, 214, 215, 500
subreports, 470
text objects, 197-198, 198
symbols
colored arrow pentagons, 236, 237
green check marks, 34, 34
plus sign (+) in data sources list, 6, 7
sigma symbol () in Summarized Fields, 18, 18
vertical bar connector icon, 133, 133, 135, 136
syntax, See also code; formulas; SQL
checking, 100
choosing, 101-102, 102, 111
Crystal Syntax vs. Basic Syntax
changing at runtime, 467—468
choosing between, 99, 101-102, 102, 111
commenting/uncommenting, 102
control structures, 112118, 113, 115, 117
database processing and, 128
functions, 118119
iterations, 116118, 117
operators, 105-107
overview of, 111-112
warning, 112
defined, 93
for setting RGB color values, 222

T

tables. See databases, tables
templates, chart, 306-307, 306-307
templates, report, 341-351

built-in, modifying, 344

built-in templates, 341-343, 342, 350
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creating from blank reports, 345-347, 345-347
creating, overview of, 343-344, 344
defined, 341
editing fields, 347, 347
formatting, 346-347, 346
overview of, 341, 351
result fields, 347
right-click menus, 345, 346
saving existing reports as, 347-348
storage location, 343, 343
Template Expert
applying templates, 349-350, 349
defined, 348-349, 349
reapplying templates, 350, 351
removing templates, 350, 351
without data sources, 345-347, 345-347
text, See also fonts
fields, grouping on, 153
in maps, 315
Text Interpretation options (paragraphs), 63, 64
text objects, See also formatting report objects
adding to repository, 134, 134
inserting in reports, 56-57, 57
suppressing, 197-198, 198
thick clients, 409
thin clients, 411
3D riser charts, 300
3D surface charts, 300
TTF file extension, 26
Tight Horizontal option (borders), 60, 61
time data
formatting, 66, 67
grouping on, 153
Time functions (built-in), 606609
Title bars, Windows, 24, 25
titles
adding to reports, 55, 55
for charts, 308, 308
placeholders, 55, 55
Tool Tip Text option, 58, 60
toolbars, Windows, 24-25, 25
troubleshooting
compiled reports, 405
DLL link problems, 385-386, 386
formula code, 128—130, 129
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twips, 451 W
Type Conversion functions (built-in), 609 )
WCS (Web Component Server), 543

web applications, See also application development; ASP;

U NET; XML

defined, 411

in Java, 412, 414, 417

in NET Windows, 411, 416

in Windows, 408—409, 408, 411

XML web services, 412—413, 413, 416
web browsers

in Crystal Enterprise, 5$36-539, 537, 539

in Report Application Server, 559

UFLs (User Function Libraries), 126, 139

unary operators, 105

Underlay Following Sections option, 212, 214, 216
Until loops, 117-118

updating repository, 137-138, 137-138, 141, 388, 389
user 1D/ passwords, prompting for, 473

user input. See parameter fields

web servers, See also servers

Vv in Crystal Enterprise, 542—543, 547-548, 547
) defined, 394
values, discrete, 87 publishing static data to, 394-396, 395
variables, See also formulas; properties in RAS, 559
defined, 86-87, 102 Web Services Description Language (WSDL), 526,
identifiers of, 87 527, 527

local/global/shared scope, 103
sharing between main and subreports, 175-177, 176

web services. See XML web services

web site addresses

temporary variables, 103 Adobe, 390
VB (Visual Basic) Crystal Decisions, 279, 396, 486, 536, 578
Crystal Reports Expert and, 451453 ePortfolio Lite, 567
Ob]'EC'E Browser, 459, 459 online references, 588
overvmw of, 414 RAS Launchpad, 565, 565
VBScript. See ASP rosettanet.org, 525
Visual Basic 6. See RDC Sybex, 442
Verify Database option, 293, 294 w3c o’rg 520, 526
Verify On First Refresh option, 293, 294 Welcome sc;een ;1_ 432 32
V-ertical alignment ggidelines, 37,37-38 WHERE clauses, See also Select Expert; SQL
viewers. See report viewers comparison operators, 181-182, 181-182, 192,
views as data sources, 293 192, 281

virtual directories, 394

data types and, 183

Visual Linking Expert. See Links tab defined, 281-282, 282
Visual Studio NET documentation, 586—587, 587, Formula Editor and, 183—184

See also XML for multiple conditions, 184—185, 184
visually analyzing data. See charts; cross-tabs; maps; OLAP parameter fields, 191-193, 191193

viewing results of, 184-185, 185
warning, 182



While loops, 117-118

WhilePrintingRecords formula, 359, 362, 598

WhileReadingRecords formula, 362, 598

Windows. See Microsoft Windows

.WMF file extension, 26

Word documents, changing at runtime, 461

workaround for Crystal queries, 237

Workshop Tree. See Formula Workshop

WSDL (Web Services Description Language), 526,
527, 527

X

XML documents
creating from Crystal Reports, 271-272, 271
as data sources, 267-272, 268-271, 367, 367
XML web services, 519-532
building Crystal reports in Visual Studio NET as
adding web references, 531
changing selection criteria, 532
and displaying, 5§31, 532
overview of, 529
and securing, 531
steps in, 529, 530
warning, 529
building in Visual Studio .NET
adding web references, 522-523, 523
architecture, 526, 526
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calling on click events, 523-524
creating client interface, 522, 522
overview of, 520-522, 521
SOAP behind, 527, 528
WSDL behind, 526, 527, 527
using Crystal Reports in, 412413, 413
defined, 519-520
development skills required, 416
overview of, 519, 532
technologies, 520
XML
attributes data, 524-525
defined, 524
element data/ tags, 524
example, 524
versus HTML, 525-526
importance of, 525
SOAP in, 526
standards, 525
WSDL 1n, 526
XML Schemas, 525
XSD (XML Schema Definition), 271-272
XY scatter charts, 300

Z

Zoom tool, 368



