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Freeing up memory

Use as many of Ihe following procedures as practical to free up
memory. After each step belaw, try again o complete the task.

To frae up memory

Do ane or more of the following:

+ From the Fils menu, choose Save AL 345
* Qui any other applications you are running.

« Clase all windows and panes excapt for the aclive windaw,

350
‘The window in which you are working. The active window contains

the insertion point o a slection of text or graphics. The lifle barin
the active window is highlighted.

+ Quitrrorgamr
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Close | Copy [Print |

GetCurValues Example

This npl 1o retrieve thy the acti ted from the Document
Statistics dialog box (Summary Info command, File menu). The instructians then use date functions to calculate he|
number of days since the document was created and display a message box according o the result,

Dim dlg As DocumentStatistics
GetCurvalues dlg
docdate$ = dlg.Created
2ge = Now() - DateValue(docdate$)
age = Int(age)
Select Case age
Case 0
MsgBox “This document is less than a day old.*
Case 1s > 0
MsgBox “This document wae created” + StrS(age) + “day(s) ago."
Case Else
MsgBox *Check your computer's date and time."
End Select

R

For an example that uses GetCurValues and shows how to !wgia any check box, ses Abs() Example.
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An object expression is a specification that evaluales to an object reference. You can
reference objects through variables, function calls, casts, or constructors.

—N—SELF T

actual
AS Clss

actual)]
CAST jass

]

ctass::)

record
Object Expression
(not SELF nor NULL)
!

Element Description Restrictions
array Name of the actual class of the object. If object Must derive from
class expression includes a call foa cmstrucmr anohjectof  stated class of

actual class is constructed. object reference.
array Name of an ARRAY variable that contains a reference to ~ Element must

the object. have a class for
class Name of a class previously declared in the same its data type.

‘module, and also the stated class of the object

) reference. -
T 4|
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LET

NULL

foreign
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Mult le-Value

94§ [ Object Expression} uion Ex, n:emon
Variable C
iabl

Element  Description
amay The name of an ARRAY variable,

Casel: :Inglmarl:bln

The LET stalement assigns a value or an object reference to a variable, or else assigns a
value to every member of a recard or of an object.

biob The name of a BYTE or TEXT variable.

The ciass of the object whose member variable is assigned values
The name of a FOREIGN variable.

The name of a RECORD variable. If no member (or if .*) is specified,
then alf its member variables receive vaiues.

The name of a variable of a simple data type.
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[} C:iNewEra3 0\examples\ buttons2ibution2m.4gl
INCLUDE “annotate. dgh"
INCLUDE SYSTEM "izconn.dgh"
ISCLUDE *button2w.dgh”
MAIN
VARIABLE exampleWindow exampleHin
CALL nebyex: :annotate<buttans2_MATH>
CALL ixSQLConnect : :getImplicitConnection<> .connect<’ Sports >
LET exenpleMindow = NEW exanpledine>
CALL exanplewindow.openc>
RETURN
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. IPC DLL 1020
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1050 1734 1080 _
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1025
BIRA~D 1145 11565
P2l
1030
DAV F5qy
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1055 1040 uvh 7
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1150 ~1 Example OLyH ??;F_it - 1125
nE =
. 1300
FUNCTION driveStockRpt( destType SMALLINT, destName CHAR(*) }
1200 RETURNING VOID o by Bt
“~{.normal Tl Bt View Favoes Toos top m&i
Since objects, in particular ixRow objects, cannot be passed 1310— JL—LT—4 -7TLy b
as arguments to the report formatter, rows of fetched data will
be unpacked into a record that matches the data types and lengths 1315—1~ 7581 " ek
of elements in the fetched rows. 7y
}
VARIABLE
stockRec RECORD Aot Page =5
mn CHAR(15), -- manufact.manu_name 1320
sn SMALLINT, -- stock.stock_num a—an
sd CHAR(15), -- stock.description BR
sp MONEY(6,2), =-- stock.unit_price
su CHAR(4) -- stock.unit
END RECCRD
stockStmt ixSQLStmt,
semtString CHAR(*), /
stockRow iXRow,
1305
errorCode INTEGER,
logFile ixErrorlLog
1205
“~{.normal D D |:| D D
Use the implicit connection object to create an SQL statement
object. The connection cbject must already be connected to a 1300
database. 8 i By Exarcie-Dadoase e B -1
Checking the status of the prepare( ) call will confirm this. [ o EX View Foudes Toos bop
1210} 1410
—{.[{edit stmt} - | agiess m
LET stockStmt = 1420w o ] 11310
ixSQLConnect: :getImplicitConnection().createStmtObject() 14054 & s, camoe [ INfOrmzx o
1+ 1¢ile stat} ,g' byExample ]‘1400 -I’)ia"tﬂas;~~1425
1415 J|_3.15 Extening Database Send Comments Conne
1215 Qoo - e Miium (I0BCH
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(3 CGl Scriing Connedtin
2 Coaing il ot b i B RESOURCES Java prog|
Getting Started Informix st
?Wmmwwmus; Download Software
[ Seitp vl Descory. Find Emor Messages| Java
e Warosof Vi Ease Glossay Fullyannotated ~ DV¢lH
S G e S EXE et RELATED Infnn%lxexam los  EnVIFON
155 Clarpepefonae o e and | | INFORMATION ot Howre Connecti
j~©  Add ADO lbrary rference and ADO Answers Onli icat
[ i oamEe S
[ Tachnlcal Brifs 4 P ke
Fropare e o0 or he WSDataG understand, and Environt
0 Example Lskog { I | DalaBlade Demos (__use Informbx o an Infoq |
4 q ! I
& 1 T T Jointemat =

] 5
1315 1305
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Send Comments seiver, Extanding
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Requiraments Java Development Environment +C1 Applcalion Servers nnvz‘ Btad (ngaa(::]‘:z ff&'&"::"a"
RESOURCES Connecting a web appiication developed within a O Gl Seiplig connection betwesn your
Gefting Startad Java Dovelopmant Environment {JDE) to an L Crealing a virpie form in Visul Basic JDBC/ODEC Bridge Java program and an
Download Software Infomix datgbase envionmon. e v Symbs) | Remote JDBC iforhix databage sarver.
Find Error Messages| Extending Database Servers [2 settpavinaiociey Setvers with AMI The JDIBC lnroﬁfdures and
G{R?L:’TVE ln';:#i:"eml‘is Using and Witing DalaBiade Modules. o E"L_‘m isf:l e ger 105G how o accemsand
INFORMATION and How-To pen[ng Database Connectivity "o Spmanaw St g E1P05 manipLiate an Informix
Answers Onling solutions to help {ODBC) j: mﬁ; m ”r:-rn:)« database.
¥vme.Pip;rvissf . ung:rs;el::f:'nd Connecting your G program o a database server. o A ::mmms (oooey  H You have two aliernative
DataBlade Demos ( use Informix Application Servers ~0  Prepare ha code ot e NSDataGrd APls that you can usa to
hnalnay wi I e oo covinctl Listng . establish & connection
@ { [T loirtemet / betwaen your Java
) 7 TT Takierd
1305 1315 13087
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Back Fwﬂlﬂ Sle smm FIWI" Mal Pm :ﬂ!
hitp:// Irhmxmmmmd ()
1420w 11310
Using Other Standard ~ Using the Web A
DataBiade Modules DataBlade
Writing DataBlace Module
Modules H
D@ Example: Genhaara(lnq
a raport using 1
1415 — 1440~ xnv::u?a:uaa%e'
14457 dava and report e
z results in HTML
| | o smiondnieg format.
1455~ §0kee Wb ppieaore. £ How To: Create Web
5 Walking hmh-n:llm 1450~ applications with the
Fem..u.\, Web Datablads
S Hecprilyso Buider, T
ey koo W & Exampe: Genarating
0 detail break
o LA e
1315 11305
'E 570 1300 1500
| i i
e ‘ . Generating a Report Using the Web
-8 0 029 8 - Datablade Module
liesh Ihml l:ﬁ Favortes Prit Edil
mw ] examples.niommix comviamesat himd =) 1310
1 1. The customer report example demonstrates how to use the
__o":":m wm“""" LN Bo =] - Web DataBlade module to query for data and report the
2 sun:‘%qmmi:byiw Generating a Report results in HTML format. — 1505
B3 SaUp o nrindFaindatin n . 1500 Contributed b
LI Wik,  and Java Ol —_—
20 ui;m-b’::"nam'.ﬂp.i USIng the Web b ErikHennwnIV CUSt—db'html 1515 1520
B0 Creals a simple wer<oined fype (U1 le Te
g_s?mo....mn nesawot || Datablade Module 1 BYEXmRIe TEAM 11 app page accepts a quary and generates an HTML report
JDE
?i%m' M The customer report querydb.htm|—1515 1520
l E oo example demonstrates 1510 —
 sporiaFoolerag how to use the Web This HTML page contains a form that invokes an app page
| Lotparshescning DataBlade module o
@ L1 Croale Wob applicnlons ;
B Ce by query for data and report sportsFoote r_tag ~1515
-3 Walking ihvough a resul sat Erik Hennum,  the results in HTML 1520
B0 Genaraing arspor by Example Team tormat,
33,‘;,‘“"'“?@;:::'""‘ - The sportsFooter dynamic tag generates the footer for an
ag vl app page.
| B3 Wi aC dses Do Rosine cust_db.html
L / T T—— sportsHeader.tag 1515 . 1/520
T ——
1315 1 305/ The sportsHeader dynamic tag generates the header for an
app page.

= Click here 1o view or print all of the source files for this example.
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LX)
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0
ggam & Dalabase Servec This HTML page contains a form that invokeq
gy instead of a CGI program to process the vaiul
i |° I form. L
| U3 troraheadectag
'3 Conomirg i gk oors
I
-0 Seerch Informix documents The sporisHeader dynamic tag creatss a star
E-g Soehen o e Eoager, for the HTML page as well as standard openi
gn!-ﬁemomﬂnmncnn I}
HCJ Wrilng Sorver Extensions <raporcsHemder Licles-Customer query'> 41 1305
£ 008G
T3 Applcalion Servers
103 CGi Seripting
2 Exn X l As its action, the form must specify the Web
sual Besic T
= T }
1315

ooooao

<l--<ibyx>
<intro>
<p><abstract>This HTML page contains a form that invokes %_1535
an app page</abstract> instead of a CGI program to process

the values in the form.

</p>

</intro>

</ibyx> -- >

1560

for the HTML page as well as standard opening text.
</p>

</ibyx> -->

<?sportsHeader title="Customer Query">

<l=- <ibyx>
<p> The sportsHeader dynamic tag creates a standard header 4L 1535

<l-- <ibyx>

<p> As its action, the form must specify the Web Driver utility.
</p>

</ibyx>-->

<p>

<FORM ACTION="<?MIVAR>$WEB_HOME<?/MIVAR>* METHOD="GED">

<!-- <ibyx>

<p> To specify the app page, the form must use a hidden input component.
The input component must have a name of <strong>MIval</strong> and
a value that's the name of the app page. The input component below
specifies the <a href="cust_db.html">cust_db.html</a> app page.
</p>

</ibyx> -->

<INPUT TYPE="HIDDEN" NAME='MIval" VALUE="/exarples/CustRpt/cust_db.html*>
Optional state:

<INPUT TYPE="TEXT* NAME="selectState" SIZE="3" MAXLENGTH="2">
<INPUT TYPE="SUBMIT* NAME="Submit" VALUE="Submit">

</FORM>
</P>

<?annotate>

</BODY>
</HTML>

(39)

goooano
1525
querydb.html File
This HTML page contains a form that invokes an app page instaad of a CGI
program to process the valuss in the form.
1535

The sportsHeader dynamic tag creates a standard header for the HTML page
as well as standard opening text.

<7, title="Customer Query“> % 1530

1540
As its action, the form must specify the Web Driver utility.

<P>

<FORM ACTION -'<?m{ygpsm HOME<? /MIVAR "METHOD="GET*> }’ 1530

input component must have a name of Mival and a value that's the name of

1550
To specify the app page, the form must use a hidden input component. The 1535
the app page. The input component below specifies the cust_db.ktml app

page.

AL

<INPUT TYPE="HIDDEN' NAME="MIVAl* VALUEx*/examples/CustRpt/cusc_db. hemles
Optioral state:

<INPUT TYPE="TEXT® NAME="SelectState* SIZE-"3" MAXLENGTH="2°>
<INPUT TYPE=*SUBMIT® NAME="SUBMIT" VALUE="SUBMIT*>

<iFomt> 1530

<P

«/BODY>
</HTML>

oooogao
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EMEHTMLE VB L URRIGHRE |~ 1610
BITCR—O7v7FTD

v

V=R 2= FELIEER, HDH0E |~ 1615
TOMAERRT D

MXRHT D

v

IoISLMEERBRLL: 1630
ARR—TEERT S

V=2 3—FORE
SERA— SIS 1635 —5—F = |~ 1650
reamis | Ty remmEn

l Y—R =K. 7FALE |-\,1625

| BRI FEEARG |"‘1540
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Fle Edit View Favoriles Tools Habp

The following table lists the MIVAR tag aticibutcs.

7 (g K ‘Attribute | Mandatory?| Description ]
| | [Name of the variable specified | form must use
mus
[ Jeirieme: “Althat's the name|

page. The input component beloq 3 5eifies 4
G 1 ComPOnBN be0

11 JaTnfeme!

| Bz :aa Tiow_Favortes ook H!ln 11310
& > T i
[ & - e ? &sﬁ N@w s?m« m‘wjm HO Standard openir] 1305
=+ query-> - [
MIVAR Tag q
The MIVAR tag cnables you (o assign and display specity the Web
variables. Use variables with Web DataBlade module
1ags to dynemically generate and format the results of SQL
statements and to process ecrors.
ME<? /MIVAR- METH
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§ St sportsHeader.tag File [ 54

11310

The sportsHeader dynamic tag generates thd
an app page. This tag ensures that every HT
which itis used will have a standard header.

<!DOCTYPE HTML PUBLIC ~-//W3G//DTD WTML 3.3//H
<HTML>
<HEAD>

<META HTM'P-EQUIV=*Content-Type: CONTENT="Le

The app page that uses this dynamic tag can
title as a parameter. If the tifle is not suppli
following block sels a default fitle.

L
1

Q) 06! Serptng
-0 B

! it *ﬁl T Iy

1315 1305
Ooo0oaoao
1300
m it EEE
Fie EOL View Favories 100 Belp ESY

mmwmmamlmm Microsct Ineroel Expicet

6|

1Ehsnmeopmmm
1@.=¢>.D a|@
Back. Forward  Relresh  Home Search

(] = g

Favories um u.i Pt

]

anchorvar

D _hipexamples.informix com/relarenc

 hmIA227431
‘When an AppPage calls another AppPage. This
variable is mandatory and should always be set
10 WEB_BOME, since this is the anchor varinble
used by AppPage Builder(APB) and the Web H
DataBlade Module Administration Tool. Since TH
anchorvar is always set (o WEB_HOME, you can
always usc WBB_HOME as an anchor variable in
any AppPuge.

=X |
Specifies (he divectory that Webdriver uses 10 -
imternaliy coordinate its interaction with the Web e g
driverdir server. The default value of this variable is /tmp. s 1

This variable is only used by the Apache and CGI
implementatations of Webdriver.

Snecifies the full paiboame of the § g
| { [#nternel xan

form in Visual Basic

1K1

l___
27431 T | [¢Tnternet
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11525

3 Crosteaa mm::ﬂnoa wi
llCl Create a LD ActveX|
1= — 1580
aam ,,'.';a,. <?sportsHeader litle= *Customer Query">
o hi
o
| spostaFooler.tag

a g:ummhm:d::\a <:63MACTION MIVAR>$WEB_HOME <2/MIVAR' I0D= “GET" ) e Qe

= ng dl =" 9 y = H

B3 kg g el < gl METH > Syl
; B s |,:umixm.. . ‘a Yitta 0 C User Datad Revina As its action, the form must specify the Web
! o . o . _w L i
| mgs;mgﬁww <INPUT TYPE="HIDDEN" NAME: "MIval® VALUE="/examples/CustR @’ TT [nfiﬁ — 11

B0 Mdeg Surdat el Opional state: %’ 1315 1305

L

1715’—

ooooao oooogao

<) = - eibyns
<intre»
Fio Edk View Favories Tools  Halp. «p> <abstract>This app page accepts a query and generates an HTML

v reporte/abstract > in response.
as: Fn::rﬂ 2 MD-m n@u s@a Fc‘;;rlnu % g g 1810 rh- app page uses dynamic tags to generaze the header and footer for the
hitosf e . ormi comiramesst biml Poo ™ML repor:.

1310

1800

<p> The sportsHeadsr dynamic tag creates & stardard header
for the HTML page as well &5 standard opening text.

B3 Create n s m-ﬁ-umu ] This [iteemn)

<Jp>
@.g?o:cw-w nan AcmXDLL ;‘:’; Date: 1999-11-10 08:25:13.000 Jidpo - >
a7 JOE

1585 3.0 Extending Database Servers L <?sportsHeader title="Customer Report®>

5] o Loy Thed Customer Report

for thil For state: 9

<t - - <ibyx>
<p> First, the app page checks whether a state was specified to use for

. selacting customers in the state. If so, the block generates a
.

portst
e e h to identify the state
55 g 7<) [NambarNane[Compary e - e
50 w.uqlfm-m @r <Jp>
@3 Generning a sepor! - </ibyxs - - >
@-C) Search Informix documents
m-§ Gl »documd mpotiary First, he BB5 e <PIUAR RAMESSWHERE_STR><7/KIVAR>
O3 oarch lorand elieve Mmages e I <PHIBLOCK COND="§ (AWD,$ (XST, Sselectstatel , § (<,0.§ (STRLEN, SselectStave)])*
©C3 Wik 1 C User Delined Rt Alad 4 10 : cehll e
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WEB-BASED INSTRUCTION

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims benefit of U.S. Provisional Application No. 60/172,134, filed
December 17, 1999 and U.S. Serial No. 08/888,925, filed July 7, 1997, the entire disclosures
of which are incorporated herein by reference.

TECHNICAL FIELD

This application relates to web-based documentation and instruction.

BACKGROUND

A typical computer system as shown in Fig. 1 incl}xffes a computer 100 having a
central processing unit 105, an input/output unit 110 and'/a memory 115 containing various
programs used by the computer 100 such as an operating system 120 and one or more
application programs 125. An end-user of the computer system communicates with the
computer 100 by means of various input devices (keyboard 130, mouse 135) which transfer
information to the computer 100 via input/output unit 110. The computer 100 replies to this
input data, among other ways, by providing responsive output to the end-user, for example, by
displaying appropriate text and images on the screen of a display monitor 140.

The operating system 120 may include a graphical user interface (GUI) by which the
operating system and any applications it may be running (for example, a word-processing
program) can communicate with a user of the computer system. A commonly used GUI
implementation employs a desktop metaphor in which the screen of the monitor is regarded as
a virtual desktop. The desktop is an essentially two-dimensional working template area
supporting various graphical objects, including one or more display regions. As shown in
Fig. 2, information generated by application programs or the operating system can be
displayed on the desktop 200 within display regions 205 (for example, windows, dialog
boxes, pop-up menus, puli-down menus, drop-down lists, icons). The user can interact with

the operating system, and any applications it may be running, by manipulating the cursor 210
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appropriately within the display regions and by entering information with the keyboard or
other input device.

The computer 100 also includes some sort of communications card or device 145 (for
example, a modem or network adapter) for exchanging data with a network 150 via a
communication link 155 (for example, a telephone line). The network 150 may be, for
example, a local area network (LAN), an intranet, or the Internet. A service provider provides
access to the network and may additionally provide various utilities or services (such as
electronic mail) associated with the network. Examples of service providers include Internet
service providers (ISPs) such as AT&T WorldNet or online service providers (OSPs) such as
America Online and CompuServe.

Developers need to know programming concepts to implement the application
program. Therefore, a description of the implementation of the application (and not only the
operation of the application) would be helpful.

Most computer applications provide an online help / documentation facility which aids
in the use of the application. A typical online help system such as shown in Fig. 3A is
accessed through a GUI in which screens of textual and graphical information are displayed to
the user in a help window 300. The user can then read the screens of help text to get a better
understanding of the application and its various features.

The user invokes the help system with a key sequence (for example, pressing the F1
key on the keyboard) or by clicking the mouse on an appropriate graphical icon or menu item.
In response, the help system may display a table of contents 305 listing the available help
topies and subtopics which can be accessed and viewed by the user as desired. The user can
browse through the table of contents 305 and click a help topic of interest to cause its
corresponding body of information to be displayed in a help window. In the help window 300
shown in Fig. 34, the user has clicked the "Programming with Microsoft Word" topic 310 to
cause the corresponding help screen 315 to be displayed in window 300 as shown in Fig. 3B.

The "Programming with Microsoft Word" topic 310 shown in Fig. 3B includes several
subtopics 320, each represented by a separate "link.” When the user clicks the mouse on one
of these links--for example, the "Error Messages" link 325--the text for the corresponding
help topic is displayed automatically in the help window 300, as shown in Fig. 3C. In this
example, the "Error Messages" topic 330 includes several links to further subtopics relating to

JP 2004-523013 A 2004.7.29
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specific types of error messages. As shown in Fig. 3D, when the user clicks one of these
links, for example, the "Out of memory (stack space)" link 335, a new help window 340 is
spawned to display the corresponding help information (“Freeing up memory") for the
selected topic. The help information displayed in window 340 includes yet another link 345
for another subtopic, "active window," which when clicked by the user causes corresponding
help text to appear in a pop-up dialog box 350. Virtually any level of such nested help
displays is possible. The quantity and types of display regions (windows, dialog boxes, etc.)
used to display help information is largely a matter of design choice based on the preferences
of the help systerm developer.

A help system may provide "context-sensitive" help information, meaning that the
help system automatically displays help information specifically relevant to the application's
current task, rather than simply displaying all available help topics and forcing the user to
identify and call-up the appropriate help topic manually. A context-sensitive help system
decides which help information to display based on factors such as the current state of the
application (for example, the particular function being invoked by the user) and the current
cursor position.

The information provided by most online help systems relates to the mechanics of
using features of an application. In Fig. 4, for example, the text 400 corresponding to the
chosen help topic 405, "Cancel printing," describes how to control the print feature provided
by the application 410 (Microsoft Word).

A help system also may provide substantive information on how to make use of the
application to achieve a desired goal. In Fig. 5A, for example, the online help system
provides two types of substantive information: reference material 500 for the WordBasic
programming language and practical explanations 505 of how to use WordBasic to write
useful programs. The reference material 500 includes textual annotations describing the
syntax and meaning of various WordBasic statements, such as the AddAddin statement, the
help text for which is shown in Fig. 5B. The practical explanations 505 can include static
examples of program code which the user can study to gain a better understanding of the
WordBasic programming language. Fig. 5C shows an example of a program code that makes
use of the GetCurValues WordBasic statement.
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Online help systems typically are "built"” (that is, processed into a form that facilitates
run-time operation) by compiling several different help source files containing help
information that has been composed by technical writers. In general, these help source files
are maintained as a separate body of information apart from the application to which the help
system corresponds. Consequently, when the application developers change or update the
functionality of the application, the technical writers must make corresponding changes to the
help source files to ensure that the online help system accurately describes the operation of the
application. In general, however, online help systems fail to describe the implementation of
the application.

A help system may be implemented in a network environment using a “browser”,
‘which enables users to access and view electronic content stored in the network environment.
A browser typically is used for displaying documents described in Hyper-Text Markup
Language (HTML) and stored on servers connected to a network such as the Internet. Fig. 6
is a screen shot of a browser application 600 (in this case, Internet Explorer) displaying a
typical HTML document, or web page 605. A user instructs the browser 600 to access the
web page 605 by specifying a network address 610 -- or Uniform Resource Locator {(URL) --
at which a desired document resides. In response, the browser 600 contacts the corresponding
server hosting the requested web page, retrieves the one or more files that make up the web
page, and then displays the web page in the computer display 140.

A single web page may be composed of several different files potentially of different
data types (for example, text 615, images 620, virtual worlds, sounds, or movies). In addition,
a web page can include links 625, or pointers, to other resources (for example, web pages,
individual files, or downloadable files) available on the network. Each link has an associated
‘URL pointing to a location on the network. When a user clicks on, or otherwise selects a
displayed link, the browser will retrieve the web page or other resource corresponding to the
link’s associated URL and display it to, or execute it for, the user.

Referring to Fig. 7, a web page 605 may provide, in addition to content 700, a site
guide 705 that helps the user navigate through all the links associated with that web page.
The site guide 705 is similar to a table of contents and typically resembles a tree structure.
Likewise, the web page 605 could include a search facility 710 that enables the user to search
for particular key words that appear within the links associated with that web page. The web
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page may provide a “Home” link 715 that sends the user back to a main web page from which
all content and links can be accessed. The web page may provide a download link 720 that,
when accessed, transmits a file from another web page or computer to the user’s computer.
According to one aspect of the invention, a method performed in a web-based
enviropment on a computer system teaches a nser to implement an application. The method
includes providing predetermined applications and presenting an annotation page that
includes one or more annotations descriptive of a source file of a predetermined application.
Each annotation includes keyword links, annotation links, and detail of implementation of the

application. The method includes permitting the user to select a link in an annotation. If the

user selects a keyword link, refe do ntation iated with that keyword is
presented. If the user selects an annotation link, another annotation descriptive of another
source file of a predetermined application is presented.

Embodiments may include one or more of the following features. For example, a
predetermined application may be performed and one or more annotations descriptive of the
performed application may be presented in coordination with performance of the
predetermined application. Performing the predetermined application may include receiving
input from the user. Another annotation page may be presented in coordination with
performance of the predetermined application based on input from the user.

Presenting the other annotation page may include automatically and simultaneously
calling an annotation request module including application, file, class and function names of a
program unit for which detail should be displayed. Presenting the other annotation page may
also include mapping the request to an annotation, and informing a browser window in the
web-based environment to display the other annotation page.

Another annotation page may be presented in coordination with performance of the
predetermined application. A global table of contents that includes links to annotations may
be automatically generated by parsing structured links in web pages including annotation
pages. Generation of links in the global table of contents may be synchronized with
presentation of annotations by highlighting links corresponding to a current annotation page.
The global table of contents may be presented in a first frame of a first browser window, the
annotation page may be presented in a second frame of the first browser window, and the

predetermined application may be performed in a second browser window.
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Performing the predetermined application may include launching a Java applet or
application, which may include calling a Java application program interface to ask a web
browser to show the annotation page. Performing the predetermined application may include
downloading a hyper-text markup language page containing a Java applet.

Performing the predetermined application may include sending a common gateway
interface request to a web server that launches the application in a window in the web-based
environment. The application may return a hyper-text markup language page that includes
JavaScript to ask a web browser to display the one or more annotations.

The annotation page may be presented in a first browser window and the
predetermined application may be performed in a second browser window. The application
implementation detail may include text descriptive of the application, fragments of source
code from the application, or both. The source code fragments may be imported directly from
the source code file of the presented application.

The annotation page may be automatically generated. This generation may include
receiving a source code file that has embedded text marked up with instructions.
Additionally, the source code may be parsed to determine a structure of the predetermined

application, and one or more annotations may be d based on the predetermined

application structure and instructions. Generation of the annotation page may include
generating one or more annotation links for navigating the annotations of the predetermined
application. Additionally, application implementation detail may be generated based on the
embedded information, and one or more keyword links may be generated for reference
documentation. Generating the annotation page may also include highlighting the keyword
links and the annotation links in the annotation page. The annotation page may be
automatically updated when an updated source code file is received.

A global table of contents may be automatically generated by parsing the one or more
annotations for annotation links. The global table of contents may be provided, and may
include links to annotations. Alternatively, the global table of contents may be generated, and
may include links to web page including annotation pages relating to an application. The
local table of contents may be provided when a local link in the global table of contents is

selected.
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The presented annotation page may be descriptive of the performed application, and
the annotation page may be presented in coordination with performance of the predetermined
application.

A source code file, which is stripped of annotation mark up and includes source code
of the application but does not include text from the annotations, may be generated. The
stripped source code file may be presented and the user may be permitted to edit the stripped
source code file.

According to another aspect of the invention, a method, performed in a web-based
environment on a computer system, of teaching a user to implement an application includes
providing a predetermined plurality of applications. A predetermined application is
performed, and an annotation page descriptive of the performed application is presented in
coordination with performance of the predetermined application. The annotation page
includes detail of application implementation and links to annotations and reference
documentation,

According to another aspect of the invention, a method, performed in a web-based
environment on a computer system, of teaching a user to implement an application includes
automatically assembling and providing a global table of contents based on content in the
environment. The global table of contents includes a plurality of links to content within the
environment. A local table of contents that includes links to content that orient the user
within a local topic, is generated. The user is permitted to select links from the local table of
contents to access local topics.

According to a further aspect of the invention, a method, performed in a web-based
environment on a computer system, of teaching a user to implement an application includes
providing a plurality of predefined interactive examples. One or more of the predefined
interactive examples is performed in response to user selection, and one or more annotations
descriptive of the performed interactive example are presented in coordination with
performance of the predefined interactive example. The user is permitted to selectively
explore different aspects of the performed interactive example, the annotations, or both.

According to another aspect of the invention, a web-based computer system for
teaching a user to implement an application includes one or more predefined interactive

applications, and an annotation page including one or more annotations. A predefined
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interactive application is selectively executable by the user of the web-based computer
system. The annotation page describes a predefined interactive application. The annotation
page also includes one or more links, and detail of implementation of the application.
Different annotations are automaticaily provided in the annotation page in response to
selective execution of a predefined interactive application.

According to a further aspect of the invention, a web-based computer system for
teaching a user to implement an application includes a web-browser window that includes a
content frame, a framework applet, and a table of contents frame that displays a global table
of contents hierarchy of links related to content in the content frame. The system also
includes one or more annotations displayed in the content frame, where each annotation
describes a predefined interactive application and includes links to other content. The system
includes a table of contents window that displays a local table of contents hierarchy of links
related to local content in the displayed annotation.

The details of one or more embodiments are set forth in the accompanying drawings
and the description below. Other features, objects and advantages will be apparent from the
description, the drawings, and the claims.

DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram of a prior art computer system.

Fig. 2 shows display regions in a graphical user interface as used in the computer
system of Fig. 1.

Figs. 3A — 5C are screen shots from a prior art online help and documentation system.

Fig. 6 is a screen shot of a browser application.

Fig. 7 shows a display region in a browser application.

Fig. 8 is a flow diagram showing the options available to a user of the Informix®
byExample application.

Figs. 9A — 9P are screen shots from the Informix® byExample application and from
the NewEra™ developmeﬁt environment.

Fig. 10 is a block diagram of the NewEra™ architecture.

Fig. 11 is a block diagram showing how the Informix® byExample application is
built.
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Fig. 12 is a sample of NewEra™ source code.

Fig. 13 shows display regions in a web-based instruction system.

Figs. 14A — 15A, 15C, 17A-17D, 18A, 18B, 19A and 19C-19F are screen shots from
the Informix® byExample web-based application.

Figs. 15B, 15D and 19B show content in a display region of the Informix®
byExample web-based application.

Fig. 15E and 18C are source code files with embedded annotations.

Fig. 16A is a flow diagram showing steps taken by an author of annotation pages.

Fig. 16B is a flow diagram showing steps taken by a scripting program to
automatically generate links in the annotation pages.

Fig. 16C is a flow diagram showing steps taken by an example program.

Fig. 20 is a block diagram of a local table of contents model used in the web-based
application.

DETAILED DESCRIPTION

The help information provided by conventional online help systems has proven useful
in aiding users to make effective use of application programs. However, because these
conventional online help systems essentially are limited to providing static textual or
graphical information, their effectiveness is diminished considerably. Users of conventional
online help systems gain instruction by reading and carefully studying the textual and
graphical information provided by the help system and then applying its teachings to the
problem to be solved. As a result, learning to use applications of any complexity often is a
painstaking and time consuming process.

An online help and instruction system developed by Informix® Software, Inc., known
as NewEra™ byExample, dramatically enhances the ease with which users can absorb
information and learn to use new applications. NewEra™ byExample is an online
documentation facility for NewEra™, an object-oriented application development
environment from Informix® Software, Inc. which runs under the Windows 95/NT operating
systems. A copy of NewEra™ byExample's online description of its use and operation is
attached as Appendix A.
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NewEra™ byExample (or more generally, Informix® byExample, which covers the
example-based instruction systems provided for the NewEra™, Visual Basic and Java
development environments) is a specific implementation of a more general concept referred to
as "documentation by example" in which users are provided with dynamic, interactive
examples demonstrating how to accomplish a given task. Annotations describing various
aspects of the examples accompany the examples as they are being executed. Documentation
by example is based in part on the premise that users learn best by doing something (for
example, participating in an activity and observing or influencing its outcome) rather than by
merely reading about the topic.

As illustrated in the flow diagram of Fig, 8, an Informix® byExample user has several
different options for obtaining information including selecting among various different topics
(step 800); running examples while the application for which help is sought remains active
(step 805); reading about the examples, ¢ither concurrently while running the example or
independent of the example (step 810); inspecting the examples' source code in different
editor utilities (step 815); and accessing online background reference materials that help the
user to understand the examples (step 820)--all without leaving the help environment. While
in step 815, the source code for the examples can be used as sample program code which can
be cut-and-pasted for use as a template in the NewEra™ development environment in creating
new applications. Moreover, Informix® byExample enables users to learn through
experimentation, for examplc;,, by selectively changing the examples or their parameters and
observing how the changes affect the examples’ outcomes.

Specific features of Informix® byExample are described in detail with reference to
Figs. 9A-9P, which are exemplary screen shots taken from the Informix® byExample
application.

When a user first launches Informix® byExample, the default screen configuration
shown in Fig. 9A is displayed. This initial screen includes two separate display windows, a
list (or "table-of-contents") window 900 showing the subtopics presently available to the user
under the current topic 902, and a text window 904 which displays the help information
corresponding to the topic or subtopic selected from the list window 900. As the user clicks
different ones of the eight subtopics 906 displayed in the list window 900, the information in
the text window 904 is updated automatically to correspond to the chosen subtopic 906. The
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user can move to different pages within the current topic by clicking the forward (">>")
button 908 or the backward ("'<<") button 910 as desired.

In the example of Fig.9A, the subtopics shown in the list window 904 relate to the
topic "NewEra™ byExample Introductory Topics.” To switch to another help topic, and
thereby make available a different subset of the online help documentation, the user clicks the
Help Topics button 912 which brings up a window containing the Help Topics menu 914 with
a list 916 of nine different help topics, as shown in Fig. 9B. At any point in the Informix®
byExample application, the user can jump to any other portion of the online help system by
bringing up the Help Topics menu 914 and clicking the desired topic. The user can refurn to a
previous topic by pressing the Back button 916 an appropriate number of times.

Each of the help topics in the list 916 in Fig. 9B can be expanded to reveal a hierarchy
of multiple levels of subtopics. When the user clicks, for example, on topic 918 ("NewEra™
byExample"), it expands to reveal two additional levels of subtopics as shown in Fig. 9C--a
first level 920 including the subtopics "Introduction,” "Common NewEra™ Programming
Techniques," and "The Examples," and a second level 922 under "The Examples” subtopic
which includes the 43 interactive examples.

When the user clicks one of the examples, for example, the "Enabling and Disabling
Buttons” example 924, the list window 900 is updated as shown in Fig. 9D to display the
annotation segments 926 ("Overview of Buttons2 Example," Graphical Object Summary,"
"Event Handler Summary," "Important Event Handlers,” and "Enbancements and Variations")
associated with the selected example. The annotation segments 926 collectively describe the
corresponding example and include descriptions of the example's window, its graphical
objects, and its event handlers. In addition to the prose descriptions of the example, an
annotation segment usually also includes a source code fragment of particular interest which
has been imported directly from the source code of the example under consideration.

As shown in Fig. 9D, one of the annotation segments ("Important Event Handlers")
includes 13 topics 928-- a list of the primary event handlers used in the BUTTONS2 example.
Each event handler topic 928 includes source code fragments and prose explanations
describing the event handler to which the topic corresponds. For example, when the user
clicks event handler topic 930, the text window 904 displays source code fragments 932

~11-
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relating to the corresponding event handler (nextBT :: activate()) along with annotations 934
describing the code's operation, as shown in Fig. 9E.

The text window also may contain one or more links to related information, for
example, background reference material, which in turn may include still further links to
additional background information and so on in hierarchical fashion, each successive level in
the hierarchy providing information about the example in greater detail and at a lower level of
abstraction. By providing a hierarchy of links to i ingly detailed dc ion in this

manner, Informix® byExample supplies context-appropriate information in a helpful and
efficient manner to all users, regardless of their varying levels of experience and
sophistication. A user can traverse down the hierarchical links of descriptive information
selectively until a level of understanding is reached that is commensurate with the user's needs
and background. This airangement provides novice users with easy access to detaited
descriptive information while, at the same time, experienced users seeking help on a specific
point are protected from having to navigate through large volumes of unneeded information.

An example of hierarchical linking is shown in Fig. 9D in which text window 904
includes a link 936 (displayed as green, underlined text) to the MA4/N() function, one of
functions in the BUTTONS?2 example. When the user clicks the MAIN() function link 936,
the text window 904 displays the source code 940 for that function, as shown in Fig. O9F. The
source code 940 includes further links to related information such as an online language
reference manual containing descriptions of keywords and object classes. When the user
clicks one of these links--for example, the keyword link 942 for the LET statement--the text
window 904 changes to display the corresponding online language reference entry as shown
in Fig. 9G. Similarly, if the user had clicked the object class link 944, the text window 904
would have displayed information about the ixSQLConnect class. In Fig. 9G, the user can
follow links to still further background information, for example, by clicking the Object
Expression box 946 to cause the text window 904 to appear as in Fig. 9H. Subsequently, or
alternatively, the user can click the Glossary button 948 to bring up an online glossary in a
pair of windows--a glossary table of contents window 950 and a glossary text window 952--as
shown in Fig. 91. Clicking a term in the glossary table of contents window 950 causes its
definition to appear in the glossary text window 952.

-12 -
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After studying an example's annotation, its source code fragments, corresponding
language reference entries, the glossary, or a combination thereof, the user can jump
selectively to any other location in the help system by clicking the Contents button 954, which
brings up the Help Topics menu 914 shown in Fig. 9B (or the Index button 956, which
presents the available help topics in a searchable-indexed form), and then selecting the desired
topic in the manner described in connection with Figs. 9B and 9C.

Keyword links and class name links, such as the LET statement link 942 and the
ixSQLConnect class link 944, respectively, in Fig. 9F are represented in visually unique
manners (for example, blue uppercase text for keywords, blue upper and lowercase text for
class names) so that they may be distinguished easily from each other and from other types of
links such as the MAIN() function link 936 in Fig. 9D (green, underlined text). By using
different styles for different types of links, Informix® byExample provides the user with
intuitive and useful information concerning the nature of the online information available and
the interrelationships between the different components (annotations, source code fragments,
language references, etc.) of the examples. Virtually any number of different link types may
be represented by different styles according to the preferences of the system designer.

For each of the source code fragments included in an example's annotation, a user can
invoke an appropriate editing utility from within Informix® byExample to inspect, edit or
copy the example's source code. This allows users to view a source code fragment in the
context of the larger program from which it was taken.

Informix® byExample includes source code fragments from two different types of
source code--textual program code in the NewEra™ programming language (as indicated by a
4GL or 4GH file suffix), and windows interface definition files (files having the suffix WIF)
which define how the GUI will appear to, and interact with, the end-user of the application
undergoing development. To view either type of source code fragment, the user clicks a
short-cut arrow next to a code fragment, for example, one of the short-cut arrows 958 and 960
shown in Figs. 9D-9F, and Informix® byExample responds by launching an editor that
corresponds to the type of source code under consideration. When the user clicks a short-cut
arrow next to a 4GH or 4GL file, such as short-cut arrow 958 in Figs. 9D and 9F, Informix®
‘byExample automatically launches the appropriate editor--NewEra™ Codewright--to view
the source code file from which the code fragment was taken, as shown in Fig. 9. Similarly,

-13-

JP 2004-523013 A 2004.7.29



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

20

25

30

(58)

WO 01/45069 PCT/US00/34013

when the user clicks a short-cut arrow next to a WIF file, such as short-cut arrow 960 in Figs.
9D and 9E, Informix® byExample automatically launches the appropriate editor--NewEra™
‘Window Painter 3.0--to view the WIF file from which the code fragment was taken, as shown
in Fig. 9K.

Selectively launching an appropriate one of multiple different editors in this manner
reflects the standard editing behavior of the NewEra™ development environment. Both the
NewEra™ development environment and the Informix® byExample documentation system
make use of the same editors in the same manner. As a result, users gain familiarity with the
application for which help is sought (that is, the NewEra™ development environment)
through normal interaction with the online help system (that is, Informix® byExample).

Once the user has opened up the source code for an example, the user simply can
study the code or can cut-and-paste portions of the code, whether visual objects from a WIF
file or program statements in a 4GH or 4GL file, into the user's own source files.
Alternatively, the user can perform a “Save As..." operation and thereby save the source code
for the example under a new file name. The user then can edit or otherwise manipulate the
new file as desired. In this manuer, the examples provided by Informix® byExample can
serve as templates for use in developing new applications in the NewEra™ development
environment.

Users also may execute any or all of the 43 interactive examples provided with
Informix® byExample to observe first hand how they operate. The examples are prebuilt and
can be launched directly from their corresponding Informix® byExample annotations. To do
so, a user first selects an example of interest from the Help Topics window 914 shown in Fig.
9C and, when the corresponding annotation appears in the text window, clicks the Run button
appearing near the top of the text window. In response, the example executes and, based on
the input received from the user, displays various screens to the user as if the example were a
standalone application. At the same time, the text window automatically updates to display
descriptive information that is pertinent to the portion of the example that was just executed
by the user. With each successive operation that the user performs on the running example,
the text window is updated simultaneously (or nearly so) to maintain synchronization with the
state of the interactive example by displaying corresponding sections of the annotations which
explain to the user what just happened in the example. By coordinating the help display with
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the current state of the examples, users consistently are provided with timely and useful
information (for example, the particular source code being executed by the example) that is
directly relevant to the user's current topic of interest. As a result, the user's ability to
comprehend and absorb information is enhanced dramatically. An example of Informix®
byExample's automatically coordinated help display is illustrated in Figs. 9L-9P.

Fig. 9L shows the initial list window 900 and text window 904 that are displayed
‘when the user selects the "Displaying an Edit Menu" example from the Help Topics menu.
To run this example, the user clicks the Run button 962 which, as shown in Fig. 9M, spawns
an example window 964 illustrating the basics of an edit window. At the same time, the text
window 904 is updated to display information on the MAIN() function for the "Displaying an
Edit Window" example.

As the user selectively manipulates the GUI controls in the example window 964, the
information displayed in the text window 904 is updated automatically in a corresponding
manner. In Fig. 9N, the user has clicked in text box 966 which causes the text window 904 to
display information relating to edit/TB :: focusin(). Similarly, when the user clicks text box
968, text window 904 displays information relating to edit2TB :: focusin() as shown in Fig.
90. When the user clicks the CheckBox 970, text window 904 displays information relating
to noneditCB :: focusin() as shown in Fig. 9P.

Users can experiment with an example by changing its source code or modifying its
parameters and observing how these changes affect the example. To do so, the user edits the
desired source code file, saves it a separate working directory so as not to disturb the
predefined examples, and then rebuilds the example using mechanisms provided with the
NewEra™ development environment. The number and types of such experiments that can be
created and performed are limited only by the imagination of the user.

Other options in running the examples are possible. For example, users can nm an
example without concurrently viewing annotations. Additionally, the Debugger provided
with NewEra™ can be used to set breakpoints in the example source code before running the
example, thereby giving the user even further insight into how an example works.

A description of the Informix® byExample architecture, and the manner in which the
NewEra™ development environment and the Informix® byExample application are built, is

provided with reference to Figs. 10-12.
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Informix® byExample builds upon the Online Help (OLH) facility provided with the
‘Windows 95/NT operating systems. As shown in Fig. 10, the Informix® byExample
application 1000 draws both upon resources created specifically for Informix® byExample as
well as resources that are native to the NewEra™ development environment 1005. The
components specific to the Informix® byExample application 1000 include the interactive
examples 1007, source code 1010 for the examples, and annotations 1015 describing the
examples. The annotations 1015 include several different subcomponents including
representative fragments 1020 of the examples’ source code, short-cuts 1025 that launch an
appropriate editor (for example, NewEra™ Codewright or NewEra™ Window Painter) for
viewing the examples' source code, jumps 1030 to the interactive examples, and links 1035 to
descriptions of specified keywords and class names contained in the NewEra™ online
reference 1040,

As indicated in Fig. 10, the online reference 1040, the Codewright editor 1050 and the
Window Painter editor 1055--along with other components such as Application Builder 1060,
Debugger 1065 and Interprocess Communications (IPC) library 1070--¢xist as part of the
development environment 1005 and thus are logically separated from the Informix®
byExample application 1000. Consequently, when a user of the Informix® byExample
application 1000 requests a resource residing in the NewEra™ development environment--
either by clicking a link 1035 for a keyword or class name or by clicking a shortcut 1025 to
view source code—Informix® byExample 1000 first must communicate with the NewEra™
development environment 1005 via an interface dynamic linked library {DLL) 1080 to access

the requested resources., The interface DLL 1080 is a compiled library of routines that enable

=

the Informix® byExample application 1000 to communicate with other ap such as
the components of the development environment. Informix® byExample 1000 calls the
appropriate DLL routines to display the requested online reference information or to Jaunch
the appropriate source code editor, depending on the nature of the request made by the user.
More specifically, when an Informix® byExample user clicks on a shortcut 1025 to a
location in an example's source code 1010, the Informix® byExample application 1000 calls a
function in the DLL, which in turn calls a function in the IPC library 1070 which launches the
appropriate editor. As part of this function call (which is generated automatically by
processing source code fragments during the build of Informix® byExample, discussed
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below), the Informix® byExample application 1000 passes parameters that designate the
editor to be launched (Codewright 1050 or Window Painter 1055), and that identify the line
number at which the examples' source code 1010 is to be opened by the designated editor.
‘When an Informix® byExample user clicks on a link 1025 for a keyword or class name, the
Informix® byExample application 1000 calls a function in the DLL, which in turn uses the
Windows OLH facility to display the corresponding definition in the online reference 1040.

Other functions provided by the interface DLL 1080 control execution of the
interactive examples 1007 and coordinate the list window and the text window displays to
ensure that they maintain correspondence. Further details on the interface DLL 1080 and the
runtime operation of the Informix® byExample application 1000 are set forth in Appendix B.

The manner in which the Informix® byExample application 1000 and its components
(for example, examples 1007, examples' source code 1010 and annotations 1015) are
generated realizes a high degree of code “maintainability”--a measure of the efficiency and
ease with which an application can be modified. The high degree of code maintainability is
achieved by incorporating all of the information used to generate both the interactive
examples and the corresponding annotative components of Informix® byExample into a
unified logical entity--namely, the source code for the interactive examples themselves. As a
result, only one central source of information need be maintained. Any changes or updates
made to that central information source will be incorporated automatically both into the
examples and into the documentation / instruction / help facility (Informix® byExample) for
the examples. This automated build procedure ensures that the examples and the
corresponding Informix® byExample annotations are kept in synchronization regardless of
the number and frequency of modifications made to the underlying source code.

As shown in Fig. 11, the NewEra™ byExample source code 1100 can be thought of as
a single logical entity, although physically it is formed of a collection of interdependent files.
The source code 1100 contains three basic types of text--program instructions 1105, program
comments 1110 and annotations 1115--intermixed throughout the source code. The different
text types are distinguished from each other by programming conventions and by strategically
placing various different markup symbols 1120 throughout the source code.

Some of the text in the source code 1100 can serve multiple purposes. For example,

the program instructions 1105 in the source code 1100 are compiled into the examples' binary
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executable files 1125. These program instructions include calls to the OLH facility to display
the corresponding annotation at the appropriate point during execution of the example. When
an example is run by the end-user, these OLH calls cause the text window to display the
appropriate annotation antomatically to describe what just happened in the example.

Portions of these same program instructions 1105 also will be extracted to serve as a
clean copy of the examples' source code, which can be displayed to the user in an editing
environment. Similarly, descriptive text that serves as program comments 1110 (unprocessed
programming explanations directed at the Informix® byExample project developers) also can
serve as annotations 1115 (programming explanations displayed to end-users of Informix®
byExample at runtime).

The markup symbols 1120 delineate the various types of text in the source code and
specify how they are to be bandled when the interactive examples and the Informix®
byExample annotations are built. Fig. 12 shows a sample of NewEra™ source code which
includes several markup symbols including two instances of the "normal” symbol 1200 and
1205, an "[edit" symbo) 1210 and a "] file" symbol 1215. Each of these markup symbols,
along with their respective arguments, are bounded by a pair of brackets ("{ ... }") indicating
that they reside in comment fields and are not to be treated as NewEra™ program
instructions. Programming languages other than NewEra™ may use different conventions to
delineate comment fields. In the Java programming language, for example, a start of a
comment field is designated by a "/*" symbol and terminated by a "*/* symbol. In any event,
the corresponding programming language compiler will ignore any text that has been
designated as residing in a comment field.

The ".normal" markup symbol indicates that the text following that symbol (for
example, "Since objects, ....," following symbol 1200) is to be treated as explanatory
comments, and thus to be displayed to the end-user in a text window as part of the annotation
text at an appropriate point during execution of a corresponding interactive example. Other
markup symbols specify the name of output files, portions of the source code that are to serve
as representative fragments of the examples' source code, hotspots and destinations for jumps
and links, or GUI-related information concerning display characteristics and objects
(windows, popups, buttons, etc.). A detailed description of the markup language is set forth
in Appendix C.
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Once the source code 1100 has been modified as desired, it is used to build the
interactive examples and the descriptive content of the Informix® byExample application
through a number of different steps. First, the source code 1100 is processed by two different
scripts 1130--a PERL script (Practical Extraction and Report Language, a general purpose
interpreted language often used for parsing text) and a WordBasic script. The scripts 1130
generate two basic types of output: source code files 1135 for the interactive examples, and
RTF files 1140 (Rich Text Format, the format expected by the OLH compiler) which
represent the descriptive and visual content (for example, annotations, source code fragments,
shorteuts to source code editors, links to online reference, jumps to executable examples) of
the Informix® byExample application.

The PERL script parses the source code 1100 searching for markup symbols and,
based on the particular markup symbols encountered, produces several RTF file fragments
and several source code files 1135, which represent various subsets of the overall source code
1100. The WordBasic Script then merges the RTF file fragments into complete RTF files
1140 which are processed by the Windows OLH compiler 1145 to produce OLH files 1150
containing the descriptive and visual content for the Informix® byExample application. At
the same time, the examples' source cade 1135 is compiled by the NewEra™ compiler 1155
to generate the binary executable corresponding to the interactive examples 1125.

The RTF file fragments generated by PERL script contain several different
components in addition to the annotations 1115 appearing in the source code 1100. The
PERL script identifies each instance of a keyword or a class name appearing in the source
code extracted for the examples. For each keyword and class name detected, the PERL script
creates a link in the RTF file to the corresponding entry in the online reference materials.

The PERL script also extracts fragments of representative source code for inclusion in
the RTF files as text that appears along with the explanatory comments. The source code
fragments are formatted as monospace unwrapped text delineated by leading and trailing
bilank lines whereas the explanatory comments are formatted as proportionally spaced
wrapped text. For each source code fragment included in the RTF file, the PERL script also
inserts in the RTF file a corresponding short-cut button which enables the end-user to launch
the source code editors and view the source code at the line where the fragment starts. The
PERL script also strips all of the markup symbols 1120 from the source code extracted for the
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examples. This provides end-users with a clean version of the source code for viewing in the
associated editor.

Other functions performed by the PERL script include automatically guaranteeing that
the identifier for an annotation topic is the same in an interactive example as it is in the
Windows OLH facility. That is, the PERL script reads the help topic identifiers for the
‘Windows OLH facility and generates corresponding NewEra™ constants. The PERL script
also generates modified versions of the NewEra™ makefiles (files that include computer-
readable instructions for building an application) which are used to build the examples.
Further details of the PERL script and its operation are set forth in Appendix B.

Although the PERL and WordBasic scripts described above operate on source code
written in the NewEra™ programming language, different seripts can be used to parse other
types of source code, for example, Java or Visual Basic. Generally, appropriate PERL and
WordBasic scripts can be written to process virtnally any type of programming language
provided the programming language utilizes ASCII source code (required by PERL) and
provides some sort of source code comment mechanism. Other programming langnage
atiributes that facilitate use of the Informix® byExample techniques include a mechanism for
invoking the Windows OLH facility with a topic identifier (so the example can display its
annotatjons), a mechanism for invoking the editing functions of the development environment
(so the annotation can open source code files, assuming the programming language under
consideration provides or requires a development environment), and an online reference in
Windows OLH format (so keywords in the source code can have jumps to the online
reference). Many of the Informix® byExample features described above can be implemented
even if the underlying programming language lacks one or more of these other attributes,
however.

PERL scripts can be modified to output files in formats other than RTF. For example,
a modified PERL script can output hypertext markup language (HTML) files, which can be
viewed using any available web browser (for example, Netscape Navigator).

Other variations of documentation by example are possible. For example, the
annotations describing the interactive examples could be presented in a manner ather than
textual. Sounds, graphical symbols, pictures, movies or any other means of communication

could be used as desired. Further, the selection of which interactive examples to perform

220-



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

20

25

30

(65)

WO 01/45069 PCT/US00/34013

could be based on factors other than, or in addition to, designation by the user. For example,
an interactive example could be launched antomatically at certain points during execution of
the underlying application, or at certain execution points in the help system. When the user
clicks a keyword, class name or other link, an example could be launched automatically either
in addition to, or instead of, displaying the textual reference information pointed to by the
link.

The documentation by example methods and techniques described above are not
limited to aiding users of software development systems but rather may find application as a
general training and education tool for any computer-based application or utility. Moreover,
the techniques described here may be implemented in hardware or software, or a combination
of the two. Preferably, the techniques are implemented in computer programs executing on
programmable computers that each includes a processor, a storage medium readable by the
processor (including volatile and non-volatile memory and/or storage elements), and suitable
input and output devices. Program code is applied to data entered using an input device to
perform the functions described and to generate output information. The output information
is applied to one or more output devices.

Each program is preferably implemented in a high level procedural or object-oriented

programming language to communicate with a computer system. However, the programs can

hina ]

be impl nted in bly or r if desired. In any case, the language may
‘be a compiled or interpreted language.

Each such computer prograrm is preferably stored on a storage medium or device (for
example, CD-ROM, hard disk or magnetic diskette) that is readable by a general or special
purpose programmable computer for configuring and operating the computer when the
storage medium or device is read by the computer to perform the procedures described. The
system also may be implemented as a computer-readable storage medium, configured with a
computer program, where the storage medium so configured causes a computer to operate in a
specific and predefined manner.

Other embodiments are within the scope of the following claims.

For example, the documentation by example method and techniques may be applied in
anetwork or web-based environment such as a local area network (LAN), an intranet, or the
Internet. A web-based instruction system developed by Informix® Sofiware, Inc., known as
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Informix® byExample, dramatically enhances the ease with which developers can effectively
and efficiently implement database applications. The web-based instruction system provides
users with examples and instructions in web pages to teach users how to implement
applications. The applications themselves may or may not be web-based applications. The
web-based instruction system enables users to read formatted source code, and navigate
program structure (for example, the hierarchy of file, class, and function) to access details of

the application program’s impl ion. The web-based system also permits users to jump

'PE

from a language keyword (that may be indicated as such in code fragments) to a full reference
documentation pertaining to that keyword. Users are able to open source code in an editor
and run programs directly from the web browser at the click of a run button in a toolbar. As
the example runs, an annotation page for the current method or function in the program
displays. Therefore, the user is able to view the annotation as the function or method executes

to more quickly understand how to impl such an application program.

This is in contrast to prior online help systems that simply show a user how to use an
application. Because some implementation changes do not alter the operation of the
application, but all implementation changes, by definition, affect the implementation, this
makes maintenance of the implementation documentation even more impartant. The web-
based instruction and help system solves this problem with prior online help systems by
maintaining the annotations as embedded comments within the source code and generating

the ion pages ically whenever the source file changes.

The web-based system also provides the users with how-to documentation for
accomplishing a particular task. The how-to documentation provides clear step-by-step
instructions, and presents a flexible interface for experts and “newbies” alike. The how-to
documentation includes useful graphics, and provides links to needed software and related
demos and other technical information. Additionally, the how-to documentation helps the
user to determine which products to use to accomplish a goal.

As illustrated in Fig. 13, when a user first accesses a web browser providing the web-
based instruction system, a default browser configuration 1300 is displayed. The initial
browser includes a framework of three separate display frames: a content frame 1305 that
typically displays a web page, but may also display other relevant content such as annotation
pages (which are a specific type of web page), a top frame 1310 that includes a framework
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applet (for example, a Java applet) that displays a tool or navigation bar in addition to
providing other services, and a table of contents (TOC) frame 1315 which may be
implemented using, for example, a Java applet.

‘When the browser displays a byExample® HTML page, the page uses JavaScript to
automatically check for the presence of the framework. If the framework is present, the
JavaScript notifies the framework applet in the top frame 1310 about the name of the new
page and the type of content it provides. If the framework is absent from the page, the
JavaScript opens the framework with the page as the initial page (that is, the page on which
the notification accurs).

Referring also to Figs. 14A and 14B, based on the name of the page 1400, the table of
contents 1315 automatically selects the corresponding title 1405. The table of contents 1315
tests the available Java libraries on the client and automatically displays the table of contents
hierarchy with a tree control if available. The table of contents frame 1315 is user- resizable
and dismissible using a contents button 1410 in the top frame 1310: for example, in Fig. 144,
the table of contents frame 1315 takes up around 40% of the browser, while in Fig. 14B, the
table of contents frame 1315 is dismissed and therefore not visible. The contents button 1410
automatically indicates the status of the TOC by displaying a dismissed icon (for example, in
Fig. 14B) or an opened icon (for example, in Fig. 14A).

The user may access other links in the content frame 1305 from the TOC frame 1315
by clicking on a corresponding subtopic in the TOC tree, for example, the subtopic
“Extending Database Servers” 1415. In response, as shown in Fig. 14C, the content frame
1305 displays content corresponding to that subtopic and the TOC frame 1315 highlights the
selected subtopic 1415. Also evident in this particular example is that the top frame 1310
includes a home button 1420 that automatically changes its appearance (like the contents
button) depending on whether the browser is displaying a home page or not.

Alternatively, the user may access links in the content frame 1305 by clicking on the
corresponding link in the content frame, for example, subtopic link “Java Database
Connectivity (JDBC)” 1425 shown in Fig. 14B. In response, as shown in Fig. 14D, the
content frame 1305 displays content corresponding to that subtopic, including a title 1430
representing that subtopic. Furthermore, the TOC frame 1315 automatically highlights the
selected subtopic 1435 in the TOC tree to indicate to the user which content is displayed in
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the content frame 1305. Such synchronization between the TOC and the content helps the
user to effectively and efficiently navigate through the many subtopics and topics of an
application.

Referring again to Fig. 14C, when the user selects an example using either an example
icon or link 1440 in the content frame 1305 or a subtopic icon or link 1445 in the TOC frame
1315, the browser displays in the content frame 1305 an annotation page 1500 that describes
the corresponding example as shown in Fig. 15A. Referring also to Fig. 15B, the annotation
page 1500 includes annotations 1505 descriptive of the example (also called prosc), and at
least one link to another annotation page 1510.

For example, when the user clicks the link for the source file “querydb.html”, the
content frame 1305 displays the source code file annotation page “querydb.html” 1525 as
shown in the browser of Fig. 15C. The content frame displays source code fragments 1530
relating to the corresponding source code file querydb.html, as shown in Fig, 15D. The
source code fragments 1530 have been imported directly from the source code files of the
example under consideration. The source code file annotation page in the content frame also
displays annotations 1535 describing the source code file to which the topic corresponds; such

. annotations 1535 may be referred to as prose.

Source code is marked up with standard HTML . Annotations 1535 are easy to
maintain because the annotation comments are embedded within source code comments in the
source code files. For example, referring te Fig. 15E, the source code file 1560 is shown for
the querydb.himl source code 1525. Annotation pages, containing the source code fragments,
are generated automatically from the marked up source code files.

Referring to the flow chart 1600 of Fig. 16A, an author of an example apnotates the
source code file by embedding annotations in source code comments (step 1605). The author
also marks up the embedded annotations with HTML tags and one or more special instruction
tags for the web-based system (step 1610). Once the source code files are marked up, as
shown in the flow chart 1620 of Fig. 16B, a scripting programming language such as PERL
parses the source code file to determine the program structure from the programming
language, and reads the annotations and special instruction tags (step 1625). The PERL script
generates annotation pages that reflect the program structure of the source code file (step
1630). Moreover, the PERL script provides links between annotation pages for navigating the
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program structure (step 1635), incorporates the anmotation comments (step 1640), while using
Java Script to notify the framework (step 1645), and highlights language keywords in source
code as links to related information (step 1650). Annotations are therefore easily maintained.
Referring again to Fig. 16A, the author of the example may adjust or edit the source code and
the annotations at the same time and at the same location (step 1615). Therefore, annotations
are regenerated automatically.

The annotation page in the content frame also may contain one or more links to related
information or from one annotation page to another annotation page. Such flexibility is due to
the automatic generation of annotation pages discussed above because the PERL script
determines the program structure and formats references to other parts of the program as
links. For example, when the user selects the “sportsHeader.tag” link in the querydb.html file
1525, the content frame 1305 displays the sportsHeader.tag source code annotation page
1540, and the TOC frame 1315 automatically highlights the corresponding subtopic link
1700, as shown in Fig. 17A.

The selectable link in the content frame annotation page may correspond to
background reference material. For example, when the “MIVAR” link is selected, a separate
browser 1705 is spawned that displays information about the MIVAR tag, as shown in Fig.
17B. In this case, the PERL script finds keywords in the source code and formats them as
links to the reference documentation. If the user selects the “WEB HOME” link in the
content window, a browser 1710 is spawned that includes a glossary, as shown in Fig. 17C.

Referring again to Fig. 15C, the user can select an edit button 1562 in the top frame
1310 to open the source file corresponding to the annotation page in the content frame 1305
as plain text in a browser window 1715, as shown in Fig. 17D. In this case, the PERL script
antomatically sirips the annotation comments out of the source file so the user is able to edita
source file that is unencumbered by long explanations. The user could then cut and paste text
between this window and another text window that displays the user’s own program.

Referring again to Fig. 15A, the user can run an example using the framework applet
to launch a Java example applet or application, to download an HTML page confaining a Java
applet or other embeddable program object, or to send a common gateway interface (CGI)
request to the web server to run non-interactive programs with output redirected to a browser

window. In the case of Java examples, the running example calls Java application
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programming interfaces (APIs) to ask the web browser to show the annotation pages. In the
case of CGI programs, the example program retumns an HTML page that contains JavaScript
to ask the web browser to show the annotation pages. Thus, the examples run either on the
server or in the restricted sandbox of the web browser. The examples could run on a local
client if the framework used the security features of the browser to ask the user for permission
to run the example locally.

In Fig. 15A, the user can run the example by selecting the Run button 1570. Referring
to the flow chart 1655 in Fig. 16C, upon selection of the Run button 1570, the example
launches (step 1660), using any of the methods described above, in a browser window 1800,
as shown in Fig. 18A. The TOC frame 1315 simultaneously and automatically synchronizes
with the running example by highlighting the current annotation page for the source code that
implemented the example. A PERL script generates the TOC automatically by parsing the
HTML pages for links that indicate hierarchical structure much like the automatic generation
of the annotation pages.

Moreover, the example simultaneously and automatically synchrdnizes the content
frame 1305 with the running example by displaying the current annotation page, in this
example, the querydb.html file 1525 discussed above. The user can then view the annotated
source code or edit the source file while the example is mnning, and jump from keywords to
the reference documentation for the keywords as described above.

‘When the user interacts (step 1665) with the example in the browser window 1800,
(by, for example, entering a customer number and selecting the “Submit” button in the
browser window 1800), the user interface changes (for example, the Customer Report
corresponding to the entered customer number) in the browser window 1800, as shown in Fig.
18B (step 1670). The user interface changes correspond to the next annotation page,
cust_db.html file, 1586 used in the running example. The running example automatically and
simultaneously calls an annotation request module with the example, file, class and function
names of the program unit for which annotations should be displayed {step 1675). The
annotation request module maps that request to an annotation page and tells the browser to
display the annotation page in the content frame (step 1680). For example, in Fig. 18B, the
next annotation page is cust_db.html 1586. The cust_db.html subtopic is highlighted 1585 in
the TOC frame 1315 and the content frame 1305 displays the cust_db.htm] annotation page
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1586, as shown in Fig. 18B. Embedded annotation markup 1810 are shown in the
cust_db.htm] source code file displayed in Fig. 18C. The embedded markup 1810 is used
when generating the annotation page from the source code file.

Referring again to Fig. 14C, in addition to selecting an example, the user could also
select a bow to document icon or link 1450 in the content frame 1305 or a how to document
subtopic link 1455 in the TOC frame 1315. In this case, a how to document 1900 is displayed
in the content frame 1305, as shown in Fig. 19A. For clarity, the complete document 1900 is
shown in Fig. 19B. In synchronization, the TOC frame 1315 highlights the displayed
subtopic 1902 corresponding to the how to document 1900.

Also in synchronization, the top frame 1310 dynamically changes to reflect the
selected how to document 1900, For example, in the top frame are now displayed an up
button 1905, a first page button 1910, a previous page button 1915, a next page button 1920, a
last page button 1925, and a list button 1930. The up button 1905, when selected, jumps to
the category or subtopic that lists the how to document 1900. For example, the subtopic
“Extending a Database Server” lists the “Create Web applications” how to document 1900,
and upon selection of the up button 1905, the browser would display all information relating
to the “Extending a Database Server” subtopic, as shown in Fig. 14C. Generally, the top
frame changes to match the content type which is specified in the Java Secript call that notifies
the framework that a new content page has displayed.

The document 1900 contains pointers to other documents or pages, the pointers being
accessed in one of several ways. The pointers may be selected directly from the content
frame 1305 by clicking on a link in the content frame which is indicated by, for example, a
different color, font, or style. For example, the user may click on the Application Page link
1930 or the Prepare Database link 1935 in the content frame 1305 as shown in Fig. 19B.
Pointers may be selected from the TOC frame 1315 by selecting a subtopic for the Create
‘Web applications document 1902. For example, the subtopic Prepare Database 1940
corresponds to the link Prepare Database 1935, and selection of either of these pointers would
take the user to the same document. Upon selection of a pointer, the document or page
corresponding to the pointer is then displayed to the user.

Referring also to Fig. 19C, if the user selects the list button 1930 in the top frame, a
local table of contents window 1320 is displayed. For example, if the user selects the list
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button 1930 in Fig. 194, the window 1320 is spawned, as shown in Fig. 19C. A traditional
model for navigating a document is with a hierarchical table of contents. The TOC model
orients the user at all times but restricts the content, which may not fit a hierarchy. A newer
model for navigating a document is the hypertext web. The web model links any topic in a
document with 2 more detailed document that expands on the same topic. The web model
removes artificial restrictions but quickly disorients the user.

In conirast, the web version of byExample® uses a local table of contents model that
provides a structured hierarchical view at a local comer of an unstructured web page of links.
In this model, some of the pages in the document are root pages for the local TOC. For
example, the page corresponding to the Create Web applications document 1900 is a root
page for the local TOC. When the user navigates to any page that is unique to the local TOC,
such as the root page (which is unique), the framework applet reads the local TOC for that
root page. As seen in Fig. 19D, when the user navigates to the Introduction page in the local
TOC 1320, the framework applet reads the local TOC for that root page and displays the
corresponding information in the TOC frame 1315 and the content frame 1305. Each page in
the local TOC is unique within the local TOC. The user can step through the pages in the
local TOC sequentially, see the number of the page in the local TOC sequence, or view the
local TOC hierarchy with the current page selected. Thus, the user is oriented within the local
topic.

The local TOC does not constrain links in pages within the local TOC. That is, pages
within the local TOC can have links to pages that are not in the local TOC 1320. For
example, when the user selects the Informix Web Integration Option link 1942 in the
Introduction document, the browser opens an Informix Web Integration Option page 1945
that is not in the local TOC 1320, as shown in Fig. 19E.

Moreover, pages can appear within multiple local TOCs. For example, the page
entitled “Create subspace” 1950 in the local TOC in Fig. 19D might appear in another local
TOC relating to another document. Only the root page (in this example, the “Create Web
applications” page 1900) is constrained to a single local TOC.

The user may navigate through the local TOC directly from the local TOC Window by
selecting the topic of interest in the local TOC. Additionally, the user may navigate the
through the local TOC via the top frame 1310 using the first page button 1910, the previous
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page button 1915, the next page button 1920, or the last page button 1925. These buttons
basically turn the pages in the document for the user by moving through the local TOC. For
example, if the user selects the next page button 1920 while in the Create Web applications
document 1900, the browser displays the next document in the Create Web applications
document, which is the “Table of Contents” document 1955, as shown in Fig. 19F.

Referring to Fig. 20, a model 2000 of how the local TOCs 2005 are built is shown.
The building of local TOCs imposes ordered views on the unstructured (or random) web of
pages 2010, thus facilitating viewing of the web of pages 2010.

Other embodixﬁents are within the scope of the following claims.

The web-based instruction system may support Java, Visual Basic, C, C++, HTML,
Perl, JavaSeript, SQL, Informix Stored Procedure Language (SPL), Embedded SQL for
C(ESQL/C), SQLJ, JSP, ASP, and Informix Web DataBlade Module languages.

‘What is claimed is:

-29-



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

R I R - Y e S

—_
- o

~N U B W

(74)

WO 01/45069 PCT/US00/34013

1. A method, performed in a web-based environment on a computer system, of helping a
user leam to implement an application, the method comprising:

providing a predetermined plurality of applications;

presenting an annotation page that includes one or more annotations descriptive of a
source file of a predetermined application, each annotation including keyword links,
annotation links, and detail of implementation of the application;

permitting the user to select a link in an annotation;

if the user selects a keyword link, presenting reference documentation associated with
that keyword; and

if the user selects an annotation link, presenting another annotation descriptive of

another source file of a predetermined application.

2. The method of claim 1 further comprising performing a predetermined application and
presenting one or more annotations descriptive of the performed application in coordination

with performance of the predetermined application.

3. The method of claim 2 in which performing the predetermined application comprises

receiving input from the user.

4. The method of claim 3 further comprising presenting another annotation page in

coordination with performance of the predetermined application based on input from the user.

5. The method of ¢laim 4 in which presenting another annotation page comprises:

automatically and simultaneously calling an annotation request module including
application, file, class and function names of a program unit for which detail should be
displayed;

mapping the request to an annotation; and

informing a browser window in the web-based environment to display the other

annotation page.
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6. The method of claim 3 in which another annotation page is presented in coordination

with performance of the predetermined application.

7. The method of claim 6 further comprising antomatically generating a global table of
contents comprising links to annotations by parsing structured links in web pages including

annotation pages.

8. The method of claim 7 in which the links in the global table of contents are
synchronized with presented annotations by highlighting links corresponding to a current

annotation page.

9. The method of claim 8 in which the global table of contents is presented in a first
frame of a first browser window, the annotation page is presented in 2 second frame of the
first browser window, and the predetermined application is performed in a second browser

window.

10 The method of claim 2 in which performing the predetermined application comprises
launching a Java applet or application.

11.  The method of claim 10 in which launching the Java applet or application comprises
calling a Java application programming interface to ask a web browser to show the annotation

page.

12.  The method of claim 2 in which performing the predetermined application comprises

downloading a hyper-text markup language page containing a Java applet.

13.  The method of claim 2 in which performing the predetermined application comprises
sending a common gateway interface request to a web server that launches the application in a

window in the web-based environment.
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14.  The method of claim 13 in which the application returns a hyper-text markup language

page that includes JavaScript to ask a web browser to display the one or more annotations.

15.  The method of claim 2 in which the annotation page is presented in a first browser

window and the predetermined application is performed in a second browser window.

16.  The method of claim 1 in which application implementation detail includes text

descriptive of the application, fragments of source code from the application, or both.

17.  The method of claim 16 in which source code fragments are imported directly from
the source code file of the presented application.

18.  The method of claim 1 further comprising automatically generating the annotation

page descriptive of the source code file of a predetermined application.

19.  The method of claim 18 in which generating the annotation page comprises:
receiving a source code file that has embedded text marked up with instructions;
parsing the source code to determine a structure of the predetermined application; and
generating one or more annotations based on the predetermined application structure

and instructions.

20.  The method of claim 19 in which generating the annotation page comprises:
generating one or more annotation links for navigating the annotations of the
predetermined application;
generating application implementation detail based on the embedded information; and

generating one or more keyword links for reference documentation.

21.  The method of claim 20 in which generating the annotation page comprises
highlighting the keyword links and the annotation links in the annotation page.
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22, The method of claim 19 further comprising automatically updating the annotation
page descriptive of the source code file of the predetermined application when an updated

source code file is received.

23.  The method of claim 1 further comprising automatically generating a global table of

contents by parsing the plurality of annotations for annotation links.

24.  The method of claim 23 further comprising providing the global table of contents, in
which the global table of contents comprises links to annotations.

25.  The method of claim 23 further comprising generating a local table of contents, in
which the local table of contents comprises links to web pages including annotation pages

relating to an application.

26.  The method of claim 25 further comprising providing the local table of contents when
a local link in the global table of contents is selected.

27.  The method of claim 1 in which the presented annotation page is descriptive of the
performed application and the annotation page is presented in coordination with performance
of the predetermined application.

28.  The method of claim 1 further comprising:
generating a source code file stripped of annotation mark up, the generated source
code file including source code of the application but not including text from the annotations;
presenting the stripped source code file; and
permitting the user to edit the stripped source code file.

29. A method, performed in a web-based environment on a computer system, of teaching

user to implement an application, the method comprising:
providing a predetermined plurality of applications;
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performing a predetermined application; and
presenting an annotation page descriptive of a performed application in coordination
with performance of the predetermined application, the annotation page including detail of

application implementation and links to annotations and reference documentation.

30. A method, performed in a web-based environment on a computer system, of teaching
a user to implement an application, the method comprising:

antomatically assembling a global table of contents based on content in the
environment, the global table of contents including a plurality of links to content within the
environment;

providing the global table of contents;

generating a local table of contents that includes links to content that orient the user
within a Jocal topic; and

permitting the user to select links from the local table of contents to access local

topics.

31. A method, performed in 2 web-based environment on a computer system, of teaching
a user to implement an application, the method comprising:

providing a plurality of predefined interactive examples;

performing one or more of the predefined interactive examples in response to user
selection;

presenting one or more annotations descriptive of the performed interactive example
in coordination with performance of the predefined interactive example; and

allowing the user to selectively explore different aspects of the performed interactive

example, the annotations, or both.

32. A web-based computer system for teaching a user to implement an application, the
system comprising:
one or more predefined interactive applications, a predefined interactive application

selectively executable by the user of the web-based computer system; and
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an annotation page including one or more annotations, in which the annotation page
describes a predefined interactive application, and the annotation page further includes:
one or more links, and
detail of implementation of the application,
in which different annotations are automatically provided in the annotation page in

response to selective execution of a predefined interactive application.

33, The system of claim 32 further comprising a utility through which the user can access
source code associated with a predefined interactive application.

34.  The system of claim 33 in which the utility enables the user to view or copy a
predefined interactive application’s source code.

35.  The system of claim 32 in which detail of implementation of the application comprises
text descriptive of the application, fragments of source code associated with the application,
or both.

36.  The system of claim 32 in which a link comprises a keyword link that provides the
user with access to a body of reference documentation or an annotation link that provides the

user with access to another annotation page.

37, The system of claim 32 further comprising a web-browser window that includes a

framework that comprises:
a content frame that displays the annotations;
a framework applet that displays a navigation bar; and

a table of contents frame that displays a table of contents hierarchy of links.

38.  The system of claim 37 in which the framework applet comprises a Java applet.
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39.  The system of claim 37 in which a Java Script automatically determines whether the
framework is present in the web browser window, and if the framework is present, notifies the

framework applet about the content in the framework.

40. The system of claim 39 in which the table of contents automatically highlights a link
in the hierarchy based on the content in the framework.

41.  The system of claim 40 in which the user accesses an annotation page by selecting a
link in the table of contents hierarchy.

42, The system of claim 40 in which the user accesses an annotation page by interacting
with the navigation bar.

43, The system of claim 40 in which the table of contents highlights the hierarchy based

on an annotation page displayed in the content frame.

44.  The system of claim 37 in which the table of contents is dismissible or resizable.

45. A web-based computer system for teaching a user to implement an application, the
system comprising:

a web-browser window that includes a content frame, a framework applet, and a table
of contents frame that displays a global table of contents hierarchy of links related to content
in the content frame;

one or more annotations displayed in the content frame, each annotation describing a
predefined interactive application and including links to other content; and

a table of contents window that displays a local table of contents hierarchy of links
related to local content in the displayed annotation.

-36-



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(81)

WO 01/45069 PCT/US00/34013
1/59

o
130
135
i I/o Unt
) lio |

fos

—

w«\h
s Devict.

{5

JP 2004-523013 A 2004.7.29



JP 2004-523013 A 2004.7.29

(82)

LYY HoRid
z 61y

PCT/US00/34013

(o34

259

go?

2} —— cor

WO 01/45069

L T T T T S N T T T (|



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(83)

WO 01/45069 PCT/US00/34013
3/59

Word Help Ccntoms ] e ﬂ’l

Ta lean hows (s usa Heip, peass F1.

f

é STB0-2y- SLap NITUCHONS to help you canpiets '
your teaxs |

i

|

)

i Sxampies and Demas.
@ Visuul examoies s demonstratons (o hep
YOu learn Word

Reference Infermation.
@ P <L
commands,

!
t
|
cm:uv-mmmmn
|
l
!

T ical s
Avadabia SUDPOr! ORHONS SO Tl You CaN ot
the MOSS from Yor MICTOSOT procust

Fig. 3A .
PRIOR ART

JP 2004-523013 A 2004.7.29



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 01/45069
4/59

& WontBasic ety

Eds EGE- 8 ook giwies Tl

M= Programming with
Microsoft Word

O Warg Helg Contants

(84)

PCT/US00/34013

i angF
Conventong 7

i la} [wf

More WordBasic infarmation
Whi Y

Fig. 3B
PRIOR ART

JP

2004-523013 A 2004.7.29



—
L T e T e T e T e T e B |
L T e T e T e T e T e T e T e B e T e B e B T e T e T e T e T e B e |
[ s B e B |

WO 01/45069

Efror Messages

(85)

PCT/US00/34013

5/59

Whan you run @ macra and en emor occurs. you can gstmaore
anmor message box The fallawing fists. thg firstior WordBasic
inciudes numbers you can use whan Tapping emars. For more informetian gn BiTor tepping. s0e Qn E7or statement.

informasion by Rrassiong F1 or choasing the Help buton i the
@TQr messages and the second for Werd smarmessages.

WardBasic Eror Messages
Error 8 Mestagn
5 lagalfencuon call
8 Quertigw
7 Qutof memerne
9 Subscrigtoutofrangs
n RQivisien gy zarg
14 Quictsring spuse
2 Inyalid agay dimension
2 Sedomameter 335
% Qutctmemory (siack sgEca)
% Qisieqneeds Engd Dislog ora push butan
28 Qisestory slroady exists
38 CASEELSE wpactad
51 Intgrnal erar
52 g, £
53 Filgngifound
54 Sadfle modg
5§ Fiig alreagv opan
57 OgvicalOemer
62 Inout pagi end ot file
54 Bad fle name
87 Tagmenvflen
74 Rensme across disks
5 PattFile accass qror
7% Path notfound
100 Smexemar
Fig. 3C
PRIOR ART

JP

2004-523013 A 2004.7.29



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(86)

WO 01/45069 PCT/US00/34013
6/59
E3 T
- Sowccl Gadker] . P 70
WocdBasic arrar 25
Qut of memory (stack space}

There 1s notengugh mematy to pafomhg aparatcn. Sae fraging ug mamary.

)

Freeing up memory

Usa s many otthe 8s

memary. After sach step belaw, ty agen i compiste the nﬁ:
To free up memary

C'a ane or more of tha foilowing:

* From the Fils menu, choose Seve Al

* Quit amy ather applicalions yau & running. “us

s Clase aif wndaws and penes excaptforhe G

R Active window 350
Viet  The windaw in which you ere working. The acive window containg
The  the ineertion point o & selection of e or graphica, The tte barin

s i e acivewindow ig highlighted.

* Quit

« Quil ail open applicetions, gnd than mgnm campurisr,

wark snd qut

tanminate-and-siayresident applications (TSRs) and any ather
utiities you usually un.

Fig. 3D

PRIOR ART

JP 2004-523013 A 2004.7.29



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 01/45069

7159

87)

PCT/US00/34013

TSy

Frird 3 document
Print ons than one coon o 4 e
Prink swverai flns & orce

Print 4 s docament

Prink back o fromt

§ Nem fyours printing & shart document NG Deciground.

|
Caneel printing

¢ IfDBEKGrOUNG priring 18 tumed off, click Cance.

* Wdackgrsynd printing I tumed on, doubie-cHeiing privtar
1eon & an the status bar.

it I tumed o, e prrter (con may not apsear onthe
+atus barlong RAOUGR for you 12 Liick #3 Cancet prnting.

Print oy ocd of even ages.

Prnt pro

Print & araft of 2 cdocumens

T'um background prining on o oif

Use diffarart papes for & saction of & document

Usze ciferant papes for the frst page o subsecaert pages of

Fig. 4
PRIOR ART

JP 2004-523013 A 2004.7.29



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 01/45069

=) Programming with
Microsott Word
Q worg Haig Contantg

8/59

(88)

PCT/US00/34013

WordBasic Statements and Funcrions
Convennons

and Funclions v Cateqgny
it

Mare WordBasic Information
whars Nawin WordBagic

tn g Qi

Fig. 5A
PRIOR ART

JP 2004-523013 A 2004.7.29



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(89)

WO 01/45069 PCT/US00/34013
9159

AddAddin, AddAddin()
9 Exrois

AddAddin Acanf [ Loed |
AddAddin( 4aums [, Load])

The AddAddin statemant adds s tempiate or Word add-in librany (WLL) to tha list of glabal tampiatas an i
8 t d et
Tempintes And Ade-ing dialag box (Tamplates command. File many). ¢ ? Fsinthe

Argument
Adding The peth and filgname of the empiew or WL
loar Specfias whether o nad the tempiets or add-n after adding it 1o the list

Glzmm) Do not loa the terrplale or addn
1 or omitted  Loacs the temeiate o ackkn

The AddAdding funcion behaves the same as the statgmant and eiso reums = vaius comesponding to the pusii_un otthe
gtobai tempiate or add-n in the list wnarw | is the first tempiats ar add-in. 2 is the sacand, and sa on. This veiue mey bs used
with ather add-in statements and funcicns.

‘You can use functions defined in & [oaded WLL in & macro, Funcions thet take no arguments mey b used just like
| WordBasic statemants: you can retm the names of thase funcions using C: Q and Q. Functians
in the WLL that take arguments must b9 daciered using the Decinre stasment.

For morw infonmation on (oading glabsi templatas and add-ine, ¢ee Chaptar 31, "Cusmmizing and Optimizing Word." in the
Microson 3¥ord Usar's Guide . Fot more infarmation on using tunctions in WiLs. ses Chaptar 3. "More WardBasic
Techniques.” in the Microseft Ward Raveiopera Kit

Ses siso
[s! Templgtgs, and Adding Statements and Functgns

:

Fig. 5B
PRIOR ART

JP 2004-523013 A 2004.7.29



L T e T e T e Y e B e |
L T e T e T e T e T s T s T s T s B e B s D e T s T s T e T e R s T e O e, R e R e B e B

(90)

WO 01/45069 PCT/US00/34013
10/59

e LI————

GatCurValues Exampie

JP

S —

X

Thig exampia uses GatCurVeiues o rstiave the das he actve dacumentwes craaed from the Oocumeant
istics dielag box (S info
number of days since the documentwas cre
Diz dlg As DocumentStatistics
GatCurValues dig
docdates = dlg. Created
age = Now() - OsteVelue(docdates)
age = Int(age)
Select Casw age

Case 0

amd and dispiey & messags box 8CCOrding to the rasult.

¥agBox “This docuasnt is less thaa a day old.* T

Case I3 > 0
¥sgBox “This documsnt sas crested' + Strs(age) + * day(s) ago.*
Case Else
¥agBox “"Check your conputer s dats and time.”
Ead Select

For an examptae that uses GetCurvaluas and shows how ta taggie any check box sew Abg) Exampole,

File many). Tha instructicns then use dae functions 1o calculate the .

Fig. 5C
PRIOR ART

2004-523013 A 2004.7.29



L B e B |
L T e T e T e T s T e T s T e T e O e T e T e, B s Y s T e B e T e B e R e T e O e O e O e B e B e |

WO 01/45069

11/59

(91

PCT/US00/34013

ke ) 1/ www i)
—_—— 4
AMERICAN [NSTITUTE % PHYSICS + thecror » HeFeodbuak  Sph .
Skt Yaues IN THE SPOTLIGHT Soas
:lff&‘wm Physics Sacistes  Physics and Chemistry
" Anngunce Jaint Nobei Prizes
Po i Service Venturs ts Two Dutch physicists wis for thair
—_— work towesd dedving & cnified
7 AP loumais Jaurnals Launeh Virtuai framewark for the fol;lulﬂ nature; & é ' S
L3 Srrorm o The Amerioan Insttta of Physica Ny ?ﬁ‘&u J.TJ‘E'S’:‘.&'J:?TE
| aleecsdine and the Amaricar Physical Socey e emoe of o cramicelreacaon
- s M Physica
;R’:gn‘ sories of “Vinual" joumalis in the N News Updeta.
physical scisncas are st to launch in .
Bty Januery. 2000, fndounaal eas .
UETA  steess &30
isnes Polley APS Divisian Physios Students Taka s 3
Nistory Concer of Plasma Stand Agsinst Recant i
Physics Kansas Evolution 3
Employment Dacision N
Center The Sociswy of Phyrics Stmu' =
) P TR y ’ A
2= o]

JP

2004-523013 A 2004.7.29



JP 2004-523013 A 2004.7.29

(92)

PCT/US00/34013

ooL l\\lwwp
—
\ﬁxi:

12/59

clL

LTS s e
WM RS

sor.p7 WA oet.
mﬁs_g(_\‘

Eal
XA

WO 01/45069

L T T T T S N T T T (|



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 01/45069

13/59

(93) JP 2004-523013 A 2004.7.29

PCT/US00/34013

Choose Topic

F00

Run Examples

Inspect / Edit

Source Code

Fao

Access Online Reference

Information

Fig.S



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 01/45069

9064

e

NewEra by Example intraductory
Topics

Befara Using NewEra by Exampie
How to Get Started

Reading an Annotation

Opening the Exampie Source Files
Viewing Related Referance Material
Running the Example

R Building the Examples Yoursalf

(94)

PCT/US00/34013

14/59

13t i
Peimer and Lanquage Editor, and n fiem, S WROLIsmng e onire hem Bmonmey,

Neweire. by Exaimgia can be ueatd 1 you te

many wayt. Roan be

m‘,h-mh-m' 4
NewEra, Saneia code, W

¥
Firtally. you o6 use NewErs by Ecarmoin 1 “Clay wit® he Newéir diveiopment and ratime
800 Mors fadisy wih e Newtre lancscane,

Gotting Around NewEra by Exampis

y 2 hen sy,
. Th
annche. Click on eny subiope:
Getting Started
T g ok herw: rigw 19 Gt Stpng,

Fig. 7A

JP 2004-523013 A 2004.7.29



L T e T e T e T e T e Y |
L e T e T e T e T e T e T e T e T s T e T s T s T e B e R = T |
[ s B e B |

(95) JP 2004-523013 A 2004.7.29

WO 01/45069 PCT/US00/34013
15/59

Before Using NewEra by Exang
How to Get Starteq :
Reading :n Annatation
Qpening the Exampie So "
Viewing Related Retsrence ) O, which YO 8t ard par 0 G0 s
Running the Exampie
Building the Examplas Yours§

T8 NewEre deveiiomen end unime
Exampie Wi syrem you grecusly acsre more

914

Fig. 98



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 01/45069

How to Gt Started
Reading an Annotation

Running the Example

Bafore Using NewEra by Exasalil

Opening the Example Sources
Viewing Related Refarence 4

Building the Exampias Yours 1§

(96)

PCT/US00/34013

16/59

X YO GO 18¢ how each Eampie et cramed
Edior. reag the refecence documentseon, sna

CORde, which you: can Ct and posm B uta s o

:-mmmmmm

fysem

3 twadmsonion
T Ooan Lockrg
% Prvmmnt Lockrg

Fig. 9¢C

JP 2004-523013 A 2004.7.29



JP 2004-523013 A 2004.7.29

7))

PCT/US00/34013

WO 01/45069

17159

Qb B4
SUGEIRA PUR SOOEROEYUT
| (" uorsotss Apog-asd - upwise
o) omuae S5O - WS B
o) bl
-nzeonnq .c..!ﬁ- hﬂi”
b .__:_..u..zx_:...._q , o o
sonti . ~”.lﬁ- 4 EI!."
Leang ony 8:-8% [ T ]
nh B it gl
B!-:liit}e Qb “Dowwn: jpom
it ey (o 1oy
" .
,.!i‘illsia?__inn . — Lot .illﬂ
peonponu; semee.y sropuey) uer3 oeprodu
oxdwexe voowg Aseuramng spuely jueay
spang| L]
LT e sng Arewremg peolqo eondern
eykuexo ZGHOLLNG 04 Jo M0y e

o jo mewsorp |

1

BT [ oduex3 zuonng oyl jo somieay

1Pe)

€Y

L T T T T S N T T T (|



L T e T e T e Y e B e |
L T e T e T e T e T e T e Y e, T e T s O e, O e O e O e, T e B e O e R e e T e R e R e |
—

A%

Ao,

N

L

(98)

WO 01/45069 PCT/US00/34013
18/59

~/ Mewkra by £ xamph

z o . ;
nextBT :: activate() /42«
The activate handiar far the Next butian,

3 Button2w.wit -in nex3T handlarfor xButton: activets event

VARIABLE ok BOOLZAM 3
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TNCLUDE “"annotats. 4gh"
NCIUDE SY¥STEM “ixcann.dgh
INCLUDE "buttanlw.4gh”

AN
YRRIABLE exampleWindo Lawin
CALL aeb: -:‘:‘:nnuu-'zh..:::u 1N

CRLL 1x$! nnecs : igetlaplisitlonnacticndd . connuet("Sporea >
LET sxampleVindse xanplavind
CALL llmhﬂiﬂdﬂu.ﬂﬂn(;

RETURM

END MAIM
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Faatures of the Edit Menu Example

Qvorview of the Edit Menu Example
The MAIN { } tunction

Graphical Objact Summary

Event Handler Summary

Impartant Event Handlers
B4 T8 focusin ()
@ eTR : focusin ()
SnorecnCs :focusin()
Femd - actveme ()
Fom - ectvee ()
TcopyMe: acvee ()
Boanamt > acovee ()
Gdelemid > acvea ()

Extansion Summary

Impartant Extensions
@ ecitwn : cless wdwnaion
@ editwin: pranwadter waension
@ ecittvin : prebody maenson
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The MAIN() Function
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FUNCTION driveStockRpt ( destType SMALLINT, destName CHAR(")

lm\ums vOID,

(.ncrmal

Since objects, in particular ixRow abjects, cannot be passed

4§ arguments to the report formatter, rows of fatched data will
be unpacked into a record that matches the gara types and lengtis
of elements in the fetchaed rows.

}

VARIABLE

stockRec RECORD
mn CHAR(1S}, -- manufact.m®anu_name
sn SMALLINT, -~ stock.stock_num
sd CRAR(1S), -= gtock.description
Sp MONEY(6,2), == stock.unit price
su CHAR(4) ~= stock.unit
END RECORD,

stockStmt ixSQLStme,
stmeString CHAR(*Y),
stockRow ixRow,

arrorCede INTEGER,
logFile ixErrorlog
20% .
\{.normal
Use the implicit connection cbject to create an SQL statament
object. The connection cbject must already ba connectad to 2
database, _ ' ot
Checking the status of the prepare{ ) call will confirm this.

- N
\( . [edit stmt}
LET stockStnt =
1 ixSQLConnacc::qatxmplicitconnec:;on().cr
S\1\ ) #ile stme)

sateStmtObject )

Fig. |12
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* Gating Stamea with (ntomie by Exampie

* _iFaundanon 2000
A

G Senping
Ern

T _ Craating & simple form in Visual Sasic
= i Cremte Wb Appiicatiane

® Change project narn. form name, ans
& Agd ADC litrasy reference amd ADO « -

Fully annotated  Environy
Informix sxamplas Connectingy

® Add tw dam conomle (ADODC)
* Add tw OamGrid comyote
@ Pragore the code for e MSDamGrid

solutians to heip daveioped v

understand, and  Erronmen;
uf

4% Java

\. Databaq
(mmui
(308C).

Connscting :
Fpea s
infarmix se.
Java
Develo«

and How-To application ~

you sat-up, Java Deveinsd
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kel

1310

T\
Informix '*° 1435, Java Database Connectivity
byExample (IDBC)

Connecting your Js.s
server.

Java Development Environment
Conngcting a web application developed within a
Java Develoomant Emararmsnt (JOE) te an
informix catabase envronment.

Extending Database Servers
Fully annotated Using and Writing CataBlade Vieduies.
Informix examples

372m 10 an informix

and How=To Open Database Connectivity .

solutions to help  (ODBC)
you set-up, Connecting your C crogram 1o a database server.

Application Servers
hnoloav with____Licisa r.
YR ¢ H

l3o0%
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® Infomix by Example Hama

® Getting Started with (nfarmix by Example
3 Faundasion.2000

B Zi Setup the Infarma J/Foundation envi
B ) wiite, depioy. and tast e Jeva UOR
B 2) Utlize & Jeversased terenr routine
2 T Crown 8 ampls ysardutned ype L)
3] Croate a UOR in an Actvax DL,

g
-2 Generating detad break repant
-] Walking through & result st

I Ganerating arepott

-2 Creaing & document repasisry
3 Search for and retrieve imeges.
- 3 Wit & C User Dufinad Rautine

Using Other Standard

DataBlade Modules

Writing DataBlade

Modules

@ Example: Generating

P
[40

-
#sQ

Using the Web

Datagiade
Moduie

a raport using the
Web DataSiade
Module to query for
data and repart the kg
resuits In HTML
farmat.
™ row To: Create Web
applications with the
Web DataBlade
Module and Appfage
Bullder.
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® iformax by Example Hor
* Qoting Starned wih inomex by Exampt
Foundesian. 2000

-w:ﬁ

g & simpie form in Visual Basic

Applications
lnmn QOEC and Set Up System DSH

@ SetUp a Virusi Dirmctsry

« Pregere idc end wFl.-
1 Usa ADQ wrth MicrasoR Visual Rasic
¢ Instel informix OLE OB Provider
u Opan & new Standard EXE Projectn -

¢ Chenge groject name, fam name. anty
® Add ADG library reterenca and ADO ‘u
* Add the deta contais (ADOD!
® Add the DataGrid convais
# Procere e code for e MSDwGid#d|
. Ewnpll Listng

Warking With
iDBC _f””»

Informix JDBC (1DBC) to establish &
Driver connection batween yaur
JDBC/QDBC Bridge Ja;/l program and an
Informix database server.
SR"":: :v?;cRm The JOBC procedures and
axamples also illustrate

Atabase Connectivity

Other JDBC how to access and
Exampies manipulate an Informix
database.

You have two alterative
APls that you can use to

establish a connection
_between yourJava _____

F,-é.!‘f'b
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/WSO

EPURRINN (LAREREN Wea ST 570 310
& Conrg S o oy Ecar i

: LEmsenemneswe 5| (G@N@rating a Report
Z | Setup e Informix J/Faundation avig

§ ol sl Using the Web 500
E ) Craetn a simpis yserdefinad type (I -
| Datablade Module

5 J_: Célaﬂ aUDR N an ActiveX DLL

e

-

i JOE
] Serers
=

" - .

5 cust_db.him ; N eeimer report
o quendbimd \Lﬁ:’ . & demonstrates
& sporsfoatet! -
. sgum‘:nﬁq ki to use the Web

2 _|Crante Wab applications ; DataBlade module to
e ™ 4l Contributed by  query for data and report
2 3 Ganarserg s  Enk ”"""'"%’:‘rm the results in HTML

% 7 Craming & dOCUmen reposkoy " . format.

2 2 Searchfor and retieve inagas

5 31 Wetn aCLawe Deta Aovine

cust_db.html

-3
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Generating a Report Using the Web  I>°
Datablade Module

Contributed by
Erik Hennum,
byExampie Team

P

Tha customer report example demonstrates how to use the
Web DataBlade module to query for data and report the
results in HTML format. L

1505

cust_db.html — 1510 gos

This app page accepts a query and generates an HTML report
querydb.html —(sio 1505

This HTML page contains a form t"\at invokes an app page
sportsFooter.tag — ISi© (1505

The sportsFooter dynamic tag generates the foater for an
app page.

sportsHeader.tag -/5/0 (1505

The sportsHeader dynamic tag generates the header for an
app page.

3 Click here to view or print all of the source files for this example.

Copyright @98 Informix Scwere. Al Rights Reserved.
Tarms and Conaitions govedming the use of tis websks.

Vo, IS
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£la Edt view Fevores Toc

jomersid Birnd - MiCTosot fnfesnol Explones

(120)

PCT/US00/34013
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-

=
Bask " =orem "R-?w:. Hcan:- [

a A 3 m

E] 3
orch Fevortes Histoy | Mal P e T 51?9

A 8] g f

* Informo by Exampie Home

® Faundaton.2000
+ .4 JOBC
4 _JJDE
3 _Extending & Databese Sarver
Z _yGenarating & repont
# cust_db.htmi
.

* sporsfocteriag

® sponeHeederrag
Creets Wab epplicetions
Ganarating cata breek repors
Vrelking hrougn & resuft gat
Gansrating & repot
Seasch Informa documents
Croating & document repasttary
Search for and retneve meges
Managa Hiararchical Data
Vigwang an Organizaten Chant
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Bc
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£8

plicsion Sarvers
CCt Saripting
Exra

[
UL L L ot e it o0t 1 18 1
b3

w
TR o RN ST LN TN 522,

Py
® Getting Started with Infarmex by Example 4

0
3 _;c«-mgnmpummmv‘méuc =

A8

querydb.htmi File =%°

This HTML page contains a form that invokes
instead of a CGI program to pracess the valy
form.

The sportsHeader dynamic tag creates a star
for the HTML page as well as standard openir.

<?gportsHeader title="Customer Query"™> - [505

As its action. the form must soacifv the Web_ﬁ :

K]

(315

| 1 hiad
T @rwamer

FTS_ISC
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querydb.htmiFile

|

This HTML page cantains a form that invak 2
€8 an app page insty
Program te process the vaiues in the form. page instead af a Gl

- . Is3s
€ sportsHeader dynamic tag creates a standard haader for H
3s well as standard opening text. ne HTML page
<732Q435R3deg titlae"Custoner Query®> g 1530
RETSS

As its action, the form must specity the Weby Qriver utikity,

<> ‘
<FORM ACTION="<IMIVAR>SWER_HOME<?/MIVAR® METHOD="GET™> } {530
1560

To specify the app page, the form must use a hidden input component. The 535
input componant must have a name of MIval and a vaiue that's the name of |

the app page. The input companent beiow specifies the cust db htmi ape

page,

<INPUT TYPEw"HIDDEN® RANE="NIval"™ YALUE="/exazples/CustRPT/cust_ab.ntml®>
optional state:

CINPUT TYPE™"TEXT* NAME#"sel " SIZEe"37 L 20> 520
CINPOT TYPEw"SUBMIT* NAME="Submit™ VALUE="Submit®> f:

</FOPIE>
</ex

</800Y¥>
</HTML>

Coeymg Satewrs.

JP
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<1e- cibyxs
<intros

“P><abetract>This WML, Page concains A form that invokes

3R apD page</ab#tTacts inscaad of a CGI program to proce:
the values in the form.
</p>

</intcos |50
</ibyxs> -->»

<te- cibyxs

<p>The sportatieader dymamic tag creaces a scandard header

for the HTML page as well as standard openiag texe. ls3

</p>

</ibyxs -->

<?Sportsdeadsr titlem*Customer Query+s

<t-- cibyxs

<P*AS its action, the form must spacily the Web Driver utilicy.
</p>
</ibyx»
<P> .
<FORM ACTIONw="<?MIVAR>$WRB_HOMR<?/MIVAR>" METHODw"GRT"»

>

<te- cibyaa
<p>TO spacify the app page, the form muet use a hidden inpur component .
The input component must have & name of <strong>MIvale/atrong> and

a value chat‘s che name of the app page. The inpue component below
specifien cthe <a hrefetcust_db.heml*>cusc_db.htmlc/a> app page.

</p>

</ibyx> --»

<INPUT TYPEw"HIDDEN® NAMRe"MIVal® VALUR

xamples/CustRpt/cusc_db.heml*s

Optional state:
<INPUT™ TYPRa "TRXT® SIZRe"3* 2%
<INPUT TYPR=*SUBMIT" NAMEs"Submit® VALUBe"Swbmit®s

</FORM>
</B>

<?annctates

</BODY>
</HTML>

;;3_ 1Sk

Page 1
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& sponsFooter.ta
. -~

= _|Craaia Wab apphicatons

—J Walking through & rasult set
—JGensratng & report
i Seasch informe documents.

i Menage Misreschics) Oaa

2 _1\Wrtng Senar Extensions
% _4008C
4 1 Applicaton Servers
= 3 00l Senpting
* Extra

< - Creanng & simple fomm in Visuel

-~ Ganarating detai break mpons.

i Crastng a document rapastary
1 Sqarchior and retave images.

E _|{Viewng an Organizanca Chan -

Bu

sportsHeader.tag Fil§°

The spartsHeader dynamic tag generates the
an app page. This tag ensures that every HT [
which it is used will have a standard heaader.

<iDOCTYPE HTML BUBLIC "-//@3C//0TD HML 2.2//E
<HTML>
<HEAD>

<METR HTTP-EQUIVe"Content-Type’ =CNTENT="te

The app page that uses this dynamic tag can.
title as a parameter. If tha title is not supplic’
following block sets a default titie. :

| / £

L]

/

318

et
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[

) —|312
I standard openi®

Query"> /‘( WS

Thie MIVAR tag enables you to asvign and dispiay specify the W §
varisbles. Use variables with Web DataBlads modale pacify the Web
tags to dynamically generats and fornmat the results of 3oL

statements aud to process errors. !

The following table lists the KIVAR tag stributes, <2 /urvare vemiall

¥ D |
@m of the variable specif dnl
i 1

I

form must use &
compenent mustd
ERgthat's the name

Fg. 75
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Micronott Infowned Expdores

- - B 5 & - 4 F
Seck  ” Forward ” Retwen mﬁlsngghm%yi%d'ﬁéh g!'ieu .’

A B T

Eie Edt Yew Fawiex Tocis Heip

A | 4 1 a Y 3 . B K .
Sowed  Refwsh  Home | Seqmh Fevomes m‘i, I f?u a‘:.ic X
. TI _Aoa _{;‘ﬁnp'/_/_s:gvgl InicmTx pemo Ty j—P_cu
v o5
=0 shen au AppPage calls auother AppPage. Tiis ~yeb
= :l 1

variable is mandatory and should always be set
to WER_HOME. since this is the anchor variable

anchorvar used by AppPage Builder (APB) and the Web _]
DataBlade Module Administration Tool. Siuce ETHC
anchorvar is atways set to WK _HoME, you can
always use WER_HoMR As an auchior variable in
auy AppPage.

Specifies the directory that Webdriver uses to .s[ E;‘
wternally coordinate its iuteraction with the Web e
driverdir server. Thie default value of this variable is /cnp. -
223 This variakle is only used by the Apache and CGT $
<« 0 unplementations of Webdriver.
¥ _JA Snacifioc the Al nathmmna nfHie loo file to E|
"’fgaﬂm [ [ (@ riama Apram
l’7I° 4 _1Creang & simplg form in Visuai Basic  +fLd. § ‘_ri
At hoOMRZ7 TR P A ommar
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@ Intarmix by Example Home

* Geving Started with (ramee
= _iFoundation 2000

o4

—Cieaea UDRinen A
Josc
JRE
Extending Database Ser

Ganerwing ampot  [<?9partsHeader titlea“Custower Query">

ug<
<FORK ACTION:“<7MIVARDSWEB_HOMEC?/MIVAR" NETHOD:“GET"> .

el ) L) ke 1t

o
<INPUT TYPE:"HIDDEN" NAMEs“Mlval™ URLUE®"/examples/CustRis|
o
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PR (ST YT AT R —— /.o, — N0
T e 7| Querydb.html File =5

® Geting Startad with infommix by Exarmple 5]
_y Faundienon.2000 .
3 _) Setup the Informix J/Foundetian snvii||
= ) Write. deploy. and test a Jova UOR

& _J Lilize & Java-based tterator routne

2 ) Create & simplq user~defined ypa (Ul
& _éCuetaaUDRin en AciveX DLL
JDBC

2 o8 form

) .

2 3 Sy oot e ! . Customer Query
¢ bl o7y | :

& spodsFootartag
® sporisHesdertag
& _)Creats Wab appiications
 _jGenerating derail braak rapants
& _)Walking through s reault ast
@ _) Censrating arepont
2 _ Search Irformix documents
@ _) Creating & documan rapositery
% _{Sakrch for and retieve images
@ _jwiita & CUsar Osfinad Routine
1 Addrtinny Sonncieer au
T

| Optioat state: [

<.
&

WS.'I%A
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b.com /framesathimi

e e
mm-c&mm- um-m-

# Informo by Examgle Home
® Geting Staradt with infamix by F.mmph 1
3 _gFoundaion.2000
D _) Sat up the Informoe J/Foundation emar |
B _j'Write, deploy. and test & Jeva UDR
= ) Utlize a Javarbesad teratar rovtine
I _| Crette & simple userdefned wa (23
= _ Create @ UOR in en ActiveX D!
—iJ0BC
4 JRE
_y Extonding Database Servers

= 3 Generatingareoort
b 15vS
« quarydb.himi
* gpornsFootartag
* sporsHesderiag
i Creete Wak applications
| Genersting detail break repacs
3 _ Welking through & result sat
| G-nowmg arepart
] Search informix documents
-
=
—
)

—1210

e

Cresting & documentrepasitory
Search tor and ratrieve images
‘Write a C Usar Dafined Routing,
Actrfinn: Saundeax sunonn

2 ) bl b1 1) B

Fig KO
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cust_db.heml

<= <ibyms

<intros

<pr<abatzact>This app page accapts a and HTL
Teport</abatracts in response. ® e enerazes w

The app page uses o 2

HTVL, oo ynamic cags co geoerats the header and footer for the
</p>

</introx

</ibyx» -->

<lae cibyxa

<p>The sportsHeader dynamic tag crestes a atandard header

C?{‘ the HTML page 4s well as standard opening taxt.

</p»

</ibyxs --»

<?3portsHeader titlee‘Customer Report'>

<te- <ibyxs

<p>First, the app page checks whethar a state was specified to use for

selacting customers in tha stata. If so, the block gecerates a

paragraph to idencify the stace.

</p>

</ibyX> --x

<?MIVAR NAMRwSWHERE_STR><?/MIVAR>

<?MIBLOCK COND="§(AND, $ (XST, $salectState) . $ (<, 0, (STRLEN, Sselacestate))) >
TVAR>

<?MIVAR . ™
<7MI stace: Seel ©><? /MIVAR>
<7 /MIBLOCK>
ct-- <ibyxs
<p>Next, ths app page starts the table that will contain tha data.
</p»
</ibyx> --»
<P><TABLA BORDER="1>
<TR> |
< TR> < TH>W /TH> TH»
</TR>
<t-- eib

<p>The MISQL block queries for customers, opticnally selecting only customers
from the specified state. BDecause the contents of the block are geseraced
€or avery row of data, a new table row describes each customer.

The samp;nbip; HTIL entity is a non-breaking space. By putting a non-breaking
space in each column, we force the Web Browser to display the column even
if the value is mull.

</p>

</ibyxa -=3.

<?MISQL SQLa"SELECT customex_oum, fname, lname, company, state FROM customer SWHERE _STR.”>
<TR>
<TD>§1&008D; </ $3</' 4 / bED; </TD>
</TR>

<7/MLSQU>

</TABLE>«/F>
<t-- <ibr

YX»
<p>The sportsPooter dymamic tag creares a standard footer
for the HTMU page.

</p>
</ibyxs -->
<?sportsfooters

. 19C

page 1
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® Infarmis try Example Homa qu

65 4
® Gating Started with Informix by Example
® Faundaton 2000
@ _j JDBC
& _1JDE-
3 _y Extending & Omahase Server
=- _{Ganerating & repon
* cust_db.htmi
* querydb html
* sponsFoctartag
#_sponsHasder.
= S, /103
& 4 Intoductien
® AgpPaga Overview
* Propara Sqmsn ~ IQ‘YO
¢ Prepare Web DateSiade Module —
* Register Web DaiaBlade Madule
+ Croats sospace
* (natail AppPage Suilder
* SatUp AppPege Buildar
# Craate Sampie AppPage
*r 1 Genarating detai braek raponrs
& _) Walking through & result set
i _| Genaretng & rapan
# __) Search informix documsnts

I 1420 |30
WS "l4rs Creating Web  [190
Applications with

the Web DataBlade
AppPage

In this How To we'll build & simple Wab appiicaton using a web

CatsBlade Application Page (AppPage). This Web application will
access an informix database,

Reqguiremants: ([0S 9.x, the Web DataBlade maodule,
BladaManager, and a web server. BladeManager is provided
with IDS 9.x for UNIX. NT users must instail BladeManager
from the DataBlade Development Kit (DBOK).

These instructions assume you've already instalied Informix
IFS 9.x and have it running locally. 5
.

@ _1Creating 6 dacumentcepoaitory <

). 3

T (

3%

e

f305

Fa [9A
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i Creating Web Applications with the Web
} el e
DataBlade AppPage 7 a0 400

In this How To we'll build a simple Web application using a Web D. i
Web application will access an Infarmix database. ® taBlade Apalication Pege (AopPage). This

Reguirements: IDS 9.x, the Web D module, . and a wi i
: c e ager, eb server. BladeM,
(pg;g%d with IDS 9.x for UNIX. NT users must instan’aladeMana;:r' from the DataBlade Ueveio:rr‘nag:trl‘(slt

These instructions assume you've already installed Informix IDS 9.x and have it running locaily.

35
Define a server connection and pregare a sampie database. / Iq

1. Oefine a server connection with setnet32 (NTY. Create a sample database  ®»  Prepare Datapase.
or Wse the stores7 demo database.

4 Prepare Web
2 Prepare the Weh D DataBlade
* Install the Web D: madule and ger. > Deveiopment
Envirenment,
3 Register the Web DataBiade module in the demo database with » Register the Web
" BladeManager. DataBiade.
Create Smart Blob
4, Create a shspace for smart (arge obfects, like gifs. »  Space (sbspace).
. Install AppPage
L » Buildec in Your
5, Install AppPage Builder in your database Datatese.
Setup AppPage
" 3 » Builder on Your
6. Setup AppPage Builder on your web server. Wb Samver. -
Create Sample
7. Create a sample AppPage.. » Apppage.

Run the sampie application,
8. Enter the URL hetp: //your_saxver/scripcs/webdrivez.exe.
This How To has been compiied Into two separate files for ease of printing, The basic file cantains 2l of the steps

you need to Create Web Applications with AppPaga Builder. The s,cnndlry fila contains additionai detailed
instructions for setting and testing database anvironment properties.

oz Scftwers. Rasorvadt. ’ |
ST s e , F‘S- a3
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e (8 i e e ~[4e [
——— — —— Agg Ove =
G T T 2 B TR 530 Pees bammme
@ Informix by Exampie Home 2

# Geting Stansd with infurmix by Example =
 Foundaton. 2000
2 _1J08C
& _1J0E
S _j Extending & Database Sarver
@ _yGanerating araport
* cust_db.ftmi
® querydb.htmi
* sportsFootartag
#_spansHeadert

¢ Prepars Web QetaBinds Module =~
® Register Web DataBiede Module
® Craate sbspace
~® Instaif AppPage Builder
# SetUp AppPage Builder
# Croate Sampie AppPage
i _) Ganeratng detail breek repans
& Walking through & result set
& _ Generating & repant
& _| Search Informix documants

§__| Creating a dacumant repository

131s -

:"ﬂ!ll :ﬂ: DDOM.EBLMI Modi 7]
> agister web DateBinde M: -]
Creating| ceue o )

« Applicati| SU2enmse,
/L the Web eate Sampis AppPage

AppPag! . al-
sao

In this How To wae'll build a simple Web application using a wab
OataBlade Application Page (AppPage). This Web appiication will
access an [nformix database.

Requirements: iDS 9.x, the Wab DataBlade maodule,

BladeManager, and 8 web server. BladeManager is provided

with [0S 9.x for UNIX. NT users must install BladeManager (%S
from the Datalade Develapment Kit (DBOK). - )

These instructions assume you've already installad Informix

o DS $.x and have it running localy.

T o e

F{%.lqc
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J__Bak "ot " Refaah  Home | Search Fevaes Hivtery | %w " F{Cuewan )
Sppicatians -

: !a o, — posen Tabie of Comgm.

TSR G- IECETIN COTM G
® Infermix by Exampte Home
® Getting Sterad with nformix by Example
® Foundason.2000
& _j JOBC
- ) JOE
1 Extonding a Database Sarver
= _$Gangratng a rapont
® cust_db.hmi
® quarydb.homi
® spatsFootartag

= § Craate W plications

& AppPage Overview
# Prapare Dambase
* Prapare Web DstaSlade Module =
® Ragister Web Datefilade Maduls
® Creats sbspace
+ instali AgpPege Suilder
* SatUp AppPage Builder
+ Croste Sampie AgpPage
+ | Generaung detai break repons.
1 '\Walking theaugh a result set
2+ _1 Genersting a rspon
i Saarch informix documants.
£ ) Crasting adocumentregository | v}

—————es -
Create Web applicationa (3 of 11) | oo™ WAt DataBlade Moa

Regiswr Wab DataBlade Moo |
F«am ms::t;-s—[\ 50
instal AopPage Builder

Introduction 130! SetUn ApsPage Bulder

Creeis Sampis ApPage

An AppPage is & special HTML templa

HTML for presentation and Web Data

SQL commands on the database and|« I

HTML,

\Wasning. Acplet Windaw

Anyane who is comfortable coding stendard HTML pages in a
text editor will be at ease creating AppPages by hand, as
demonstrated in this How Ta,

(Informix Data Oiractor for Web [DOW] makes creating
AppPages sven simpier. Oata Director for Web 2.0, tobe .
released shortly, uses an AppPage editar which is simitar to the
three-panel HTML aditor used in Microsoft FrontPage. DDW

runs on both 9.x and 7.x servers with the k

Frezae Lptar)

fova, i30S

AppPage Buider provides the fnr.ncwcry fo_ru-nung Aa?Paqqs P

[@ Dane /

1315

[T [@rioame

ﬁa 1aD
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Informix Web Integraﬁon
QOption Overview

Informix Web Integration Option provides high-performance
connectivity betwaen Web servers end jnformix Oynamig
Server. Web Integration Cption snables YWeb deveiopers to
rapidly creats, manage, and depioy vaiue-added \Web
applications that dynamically deliver tailored Wab pages o
2 corporation's Intermet. intranet. and extranet usars.

Witt its openness and highly optimized integration, Wab
integration Qption enabies organizations o axpioit the
pawaer of Informix Dynamic Sarver while using the tocis and
tanguages they aiready know,

ab intagration Option offers:
|

/ [ @i
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WEB-BASED INSTRUCTION

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims benefit of U.S. Provisional Application No. 60/172,134, filed
December 17, 1999 and U.S. Serial No. 08/888,925, filed July 7, 1997, the entire disclosures
of which are incorporated herein by reference.

TECHNICAL FIELD

This application relates to web-based documentation and instruction.

BACKGROUND

A typical computer system as shown in Fig, 1 hwl}xtics a computer 100 having a
central processing unit 105, an input/output unit 110 anda memory 115 containing various
programs vsed by the computer 100 such as an operating system 120 and one or more
application programs 125. An end-user of the computer system communicates with the
computer 100 by means of various input devices (keyboard 130, mouse 135) which transfer
information to the computer 100 via input/output unit 110. The computer 100 replies to this
input data, among other ways, by providing responsive output to the end-user, for example, by
displaying appropriate text and images on the screen of a display monitor 140,

The operating system 120 may include a graphical user interface (GUI) by which the
operating system and any applications it may be running (for example, a word-processing
program) can communicate with a user of the computer system. A. commonly used GUI
implementation employs a desktop metaphor in which the screen. of the monitor is regarded as
a virtual desktop. The desktop is an essentially two-dimensjonal working template area
supporting various graphical objects, including one or more dispiay regions. As shown in
Fig. 2, information generated by application programs or the operating systemn can be
displayed on the desktop 200 within display regions 205 (for example, windows, dialog
‘boxes, pop-up menus, pull-down menus, drop-down lists, icons). The user can interact with

the operating system, and any applications it may be running, by manipulating the cursor 210
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appropriately within the display regions and by entering information with the keyboard or
other input device.

The computer 100 also includes some sort of communications card or device 145 (for
example, a modem or network adapter) for exchanging data with a network 150 via a
communication link 155 (for example, 2 telephone line). The network 150 may be, for
example, a Jocal area network (LAN), an intranet, or the Internet. A service provider provides
access to the network and may additionally provide various utilities or services (such as
electronic mail) associated with the network. Examples of service providers include Internet
service providers (ISPs) such as AT&T WorldNet or online service providers (OSPs) such as
America Online and CompuServe.

Developers need to know programming concepts to implement the application
program. Therefore, a description of the implementation of the application (and not only the
operation of the application) would be helpful.

Most computer applications provide an online help / documentation facility which aids
in the use of the application. A typical online help system such as shown in Fig. 3A is
accessed through a GUI in which screens of textual and graphical information are displayed to
the user in a help window 300. The user can then read the screens of help text to get a better
understanding of the application and its various features.

The user invokes the help system with a key sequence (for example, pressing the F1
key on the keyboard) or by clicking the mouse on an appropriate graphical icon or menn item.
In response, the help system may display a table of contents 305 listing the available help
topics and subtopics which can be accessed and viewed by the user as desired. The user can
‘browse through the table of contents 305 and click a help topic of interest to cause its
corresponding body of information to be displayed in a help window. In the help window 300
shown in Fig. 3A, the user has clicked the “Programming with Microsoft Word" topic 310 to
cause the corresponding help screen 315 to be displayed in window 300 as shown in Fig, 3B.

The "Programming with Microsoft Word" topic 310 shown in Fig. 3B includes several
subtopics 320, each represented by a separate "link." When the user clicks the mouse on one
of these links—for example, the "Error Messages" link 325--the text for the corresponding
help topic is displayed automatically in the help window 300, as shown in Fig. 3C. In this
example, the "Ervor Messages" topic 330 includes several links to further subtopics relating to
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specific types of error mossages. As shown in Fig. 3D, when the user clicks one of these
links, for example, the "Out of memory (stack space)” link 335, a new help window 340 is
spawned to display the corresponding help information ("Freeing up memory™) for the
selected topic. The help information displayed in window 340 includes yet another link 345
for another subtopic, "active window," which when clicked by the user causes corresponding
help text to appear in a pop-up dialog box 350. Virtually any level of such nested help
displays is possible. The quantity and types of display regions (windows, dialog boxes, etc.)
used to display help information is fargely a matter of design choice based on the preferences
of the help system developer.

Ahelp system may provide “context-sensitive" help information, meaning that the
help system automatically displays help information specifically relevant to the application's
current task, rather than simply displaying all available help topics and forcing the user o
identify and call-up the appropriate help topic manually. A context-sensitive help system
decides which help information to display based on factors such as the current state of the
application (for example, the particular function being invoked by the user) and the current
cursor position.

The information provided by most online belp systems relates to the mechanics of
using features of an application. In Fig. 4, for example, the text 400 corresponding to the
chosen help topic 403, "Cancel printing," describes how to control the print feature provided
by the application 410 (Microsoft Word).

A help system also may provide substantive information on how to make use of the
application to achieve a desired goal. In Fig. 5A, for example, the online help system
provides two types of substantive information: reference material 500 for the WordBasic
programming language aud practical explanations 505 of how to use WordBasic to write
useful programs. The reference material 500 includes textual annotations describing the
syntax and meaning of varions WordBasic statements, such as the AddAddln statement, the
help text for which is shown in Fig. SB. The practical explanations 505 can include static
examples of program code which the user can study to gain a betier understanding of the
‘WordBasic programming language. Fig. 5C shows an example of a progtam code that makes
use of the GetCurValues WordBasic statement.
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Online help systems typically are "built" (that is, processed into a form that facilitates
run-time operation) by compiling several different help source files containing help
infornation that has been composed by techuical writers. In general, these help source files
are maintained as a separate body of information apart from the application to which the help
system corresponds. Consequently, when the application developers change or update the
functionality of the application, the technical writers must make correspending changes to the
belp source files to ensure that the online help system accurately describes the operation of the
application. In general, however, online help systems fail to describe the implementation of
the application.

A help system may be implemented in a network environment using a “browser”,
which enables users to access and view electronic content stored in the network enviromment.
A browser typically is used for displaying documents described in Hyper-Text Markup
Language (HTML) and stored on servers connected to a network such as the Internet. Fig. 6
is a screen shot of a browser application 600 (in this case, Internet Explorer) displaying a
typical HTML document, or web page 605. A user instructs the browser 600 to access the
‘web page 605 by specifying a network address 610 -- or Uniform Resource Locator (URL) -
at which a desired docurnent resides. In response, the browser 600 contacts the corresponding
server hosting the requested web page, retrieves the one or more files that make up the web
page, and then displays the web page in. the computer display 140.

A single web page may be composed of several different files potentially of different
data types (for example, text 615, images 620, virtual worlds, sounds, or movies). In addition,
a web page can include links 625, or pointers, to other resources (for example, web pages,
individual files, or downloadable files) available on the network. Bach link has an associated
URL pointing o a location on the network. When a user clicks on, or otherwise selects a
displayed link, the browser will retrieve the web page or other resource cortesponding to the
link’s associated URL and display if to, or execute it for, the user.

Referring to Fig. 7, a web page 605 may provide, in addition to content 700, a site
guide 705 that helps the user navigate through all the links associated with that web page.
The site guide 705 is similar to a table of contents and typically resembles a iree siructure.
Likewise, the web page 605 could include a search facility 710 that enables the user to search
for particular key words that appear within the links associated with that web page. The web
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page may provide a “Home” link 715 that sends the user back to a main web page from which
all content and links can be accessed. The web page may provide a download link 720 that,
when accessed, transmits a file from another web page or computer to the vser’s computer.

According to one aspect of the invention, a method performed in a web-based
environment on a computer system teaches a user to implement an application. The method
includes providing predetermined applications and presenting an annotation page that
includes one or more annotations descriptive of a soutce file of a predetermined application.
Each annqtaﬁon includes keyword links, annotation links, and detail of implementation of the
application. The method includes permitting the user to select a link in an annotation. If the
user selects a keyword link, reference documentation associated with that keyword is
presented. If the user selects an annotation link, another annotation descriptive of another
source file of a predetermined application is presented.

Embodiments may include one or more of the following features. For example, a
predetermined application may be petformed and one or more annotations descriptive of the
performed application may be presented in coordination with performance of the
predetermined application. Performing the predetermined application may include receiving
input from the user. Another annotation page may be presented in coordination with
performance of the predetermined application based on input from the user.

Presenting the other annotation page may include automatically and simultaneously
calling an annotation request module including application, file, class and function names of a
program wnit for which detail should be displayed. Presenting the other annotation page may
also include mapping the request to an annotation, and informing a browser window in the
web-based environment to display the other annotation page.

Another annotation page may be presented in coordination with performance of the
predetermined application. A global table of contents that includes links to annotations may
be automatically generated by parsing structured links in web pages including annotation
pages. Generation of links in the global table of contents may be synchronized with
presentation of annotations by highlighting links corresponding to a current annotation page.
The global table of contents may be presented in a first frame of a first browser window, the
annotation page may be presented in a second frame of the first browser window, and the
predetermined application may be performed in a second browser window.
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Performing the predetermined application may include launching a Java applet or
application, which may include calling a Java application program interface to ask a web
browser to show the annotation page. Performing the predetermined application may include
downloading a hyper-text markup language page containing a Java applet.

Performing the predetermined application may include sending a common gateway
interface request to a web server that launches the application in a window in the web-based
environment. The application may return a hyper-text markup language page that includes
JavaScript to ask a web browser to display the one or more anmotations.

The annotation page may be presented in a first browser window and the
predetermined application may be performed in a second browser window. The application
implementation detail may include text descriptive of the application, fragments of source
code from the application, or both. The source code fragments may be imported directly from.
the source code file of the presented application.

The annotation page may be automatically generated. This generation may include
receiving a source code file that has embedded text marked up with instructions.
Additionally, the source code may be parsed to determine a structure of the predetermined
application, and one or more annotations may be generated based on the predetermined
application structure and instructions. Generation of the annotation page may include
generating one or mote annotation links for navigating the annotations of the predetermined
application. Additionally, application implementation detail may be generated based on the
embedded information, and one or more keyword links may be generated for reference
documentation. Generating the annotation page may also include highlighting the keyword
links and the annotation links in the annotation page. The annotation page may be
automatically updated when an updated source code file is received.

A global table of contents may be automatically generated by parsing the one or more
annotations for annotation links. The global table of contents may be provided, and may
include links to annotations. Alternatively, the global table of contents may be generated, and
may include links to web page including annotation pages relating to an application. The
Iocal table of contents may be provided when a local link in the global table of contents is
selected.
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The presented annotation page may be descriptive of the performed application, and
the annotation page may be presented in coerdination with performance of the predetermined
application.

A source code file, which is stripped of annotation mark up and includes source code
of the application but does not include text from the annotations, may be generated. The
stripped source code file may be presented and the user may be permitted to edit the stripped
source code file.

According to another aspect of the invention, a method, performed in a web-based
environment on a computer system, of teaching a user to implement an application includes
providing a predetermined plurality of applications. A predetermined application is
performed, and an annotation page descriptive of the performed application is presented in
coordination with performance of the predetermined application. The annotation page
includes detail of application implementation and links to annotations and reference
documentation.

According to another aspect of the invention, a method, performed in a web-based
environment on a computer system, of teaching a user to implement an application includes
automatically assembling and providing a global table of contents based on content in the
enviromnent. The global table of contents includes a plurality of links to content within the
environment. A local table of contents that includes links to content that orient the user
within a local topic, is generated. The user is permitted to select links from the local table of
contents to access local topics.

According to a further aspect of the invention, a method, performed in a web-based
environment on a computer system, of teaching a user to implement an application includes
providing a phurality of predefined interactive examples. One or more of the predefined
interactive examples is performed in response to user selection, and one or more annotations
descriptive of the performed interactive example are presented in coordination with
performance of the predefined interactive example. The user is permitted to selectively
explore different aspects of the performed interactive example, the annotations, or both.

According to another aspect of the invention, a web-based computer system for
teaching a user to implement an application includes one or more predefined interactive

applications, and an annotation page including one or more annotations. A predefined
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interactive application is selectively executable by the user of the web-based computer
system. The annotation page describes a predefined interactive application. The annotation
page also includes one or more links, and detail of implementation of the application.
Different annotations are automatically provided in the annotation page in response to
selective execution of a predefined interactive applicatior.

According to a forther aspect of the invention, a web-based computer system for
teaching a user to implement an application includes a web-browser window that includes a
content frame, a framework applet, and a table of contents frame that displays a global table
of contents hierarchy of links related fo content in the content frame. The system also
includes one or more annotations displayed in the content frame, where each annotation
describes a predefined interactive application and includes links to other content. The system
includes a table of contents window that displays a local table of contents hierarchy of links
related to Jocal content in the displayed annotation.

The details of one or more embodiments are set forth in the accompanying drawings
and the description below. Other features, objects and advantages will be apparent from the
description, the drawings, and the claims.

DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram of a prior art computer system.

Fig. 2 shows display regions in a graphical user interface as used in the computer
system of Fig. 1.

Figs. 3A — 5C are screen shots from a prior art online help and documentation system.

Fig. 6 is a screen shot of a browser application.

Fig. 7 shows a display region in a browser application.

Fig. 8 is a flow diagram showing the options available to 2 user of the Informix®
byExample application.

Figs. 9A ~ 9P are screen shots from the Informix® byExample application and from.
the NewEra™ development environment.

Fig. 10 is a block diagram of the NewEra™ architecture.

Fig. 11 is a block diagram showing how the Informix® byExample application is
built.

JP 2004-523013 A 2004.7.29
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Fig. 12 is a sample of NewEra™ source code.

Fig. 13 shows display regions in a web-based instruction system.

Figs. 14A — 15A, 15C, 17A-17D, 18A, 18B, 19A and 19C-19F are screen shots from
the Informix® byExample web-based application.

Figs. 15B, 15D and 19B show content in a display region of the Informiz®
byExample web-based application.

Fig. 15E and 18C are source code files with emnbedded annotations.

Fig. 16A is a flow diagram showing steps taken by an author of annotation pages.

Fig. 16B is a flow diagram showing steps taken by a scripting program to
automatically generate links in the annotation pages.

Fig. 16C is a flow diagram showing steps taken by an example program.

Fig. 20 is a block diagram of a local table of contents model nsed in the web-based
application.

DETAILED DESCRIPTION

The help information provided by conventional online help systems has proven useful
in aiding users to make effective use of application programs. However, because these
conventional online help systems essentially are limited to providing static textual or
graphical information, their effectiveness is diminished considerably. Users of conventional
online help systems gain instruction by reading and carefully studying the textual and
graphical information provided by the help system and then applying its teachings to the
problem to be'solved. As a result, learning to use applications of any complexity often is a
painstaking and time consuming process.

An online help and instruction system developed by Informix® Software, Tnc., known
ag NewEra™ byExample, dramatically enhances the ease with which users can absorb
information and learn to use new applications. NewEra™ byExample is an online
documentation facility for NewEra™, an object-oriented application development
environment from Informix® Software, Inc. which runs under the Windows 95/NT operating
systems. A copy of NewEra™ byExample's online description of its use and operation is
attached as Appendix A.

JP 2004-523013 A 2004.7.29
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NewEra™ byExample (or more generally, Informix® byExample, which covers the
example-based instruction systems provided for the NewEra™, Visuval Basic and Java
development environments) is a specific implementation of 2 more general concept referred to
as “documentation by example" in which users are provided with dynamic, interactive
examples demonstrating how to accomplish a given task. Annotations describing various
aspects of the examples accompany the examples as they are being executed. Documentation
by example is based in part on the premise that users learn best by doing something (for
example, participating in an activity and observing or influencing its outcome) rather than by
merely reading about the topic.

As jllustrated in the flow diagram of Fig. 8, an Informix® byExample user has several
different options for obtaining information including selecting among various different topics
(step 800); running examples while the application for which help is sought remains active
(step 805); reading about the examples, either concurrently while running the example or
independent of the example (step 810); inspecting the examples' source code in different
editor utilities (step 815); and accessing online background reference materials that help the
user to nnderstand the examples (step 820)--all without leaving the help environment. While
in step 815, the source code for the examples can be used as sample program code which can
be cut-and-pasted for use as a template in the NewEra™ development environment in creating
new applications. Moreover, Informix® byExample enables nsers to learn through
experimentation, for examplé; by selectively changing the examples or their parameters and
observing how the changes affect the exaruples' outcomes.

Specific features of Informix® byExample are described in detail with reference to
Figs. 9A-9P, which are exemplary screen shots taken from the Informix® byExample
application.

‘When a user first lannches Informix® byExample, the default screen configuration
shown in Fig. 9A is displayed. This initial screen includes two separate display windows, a
list {or "table-of-contents") window 900 showing the subtopics presently available to the user
under the current topic 902, and a text window 904 which displays the help information
corresponding to the topic or subtopic selected from the list window 900. As the user clicks
different ones of the eight subtopics 906 displayed in the list window 900, the information in
the text window 904 is updated automatically to correspond to the chosen subtopic 906. The

-10-
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user can move to different pages within the eurrent topic by elicking the forward (">>")
button 908 or the backward ("<<") button 910 as desired.

In the example of Fig.9A, the subtopics shown in the list window 904 relate to the
topic "NewEra™ byExample Introductory Topies." To switch to another help topic, and
thereby make available a different subset of the online help documentation, the user clicks the
Help Topics button 912 which brings up a window containing the Help Topics menu 914 with
a list 916 of nine different help topics, as shown in Fig. 9B. At any point in the Informix®
byExample application, the user can jump to any other portion of the online help system by
bringing up the Help Topics menu 914 and clicking the desired topic. The user can refurn to a
previous topic by pressing the Back button 916 an appropriate number of times.

Each of the help topics in the list 916 in Fig. 9B can be expanded to reveal a hierarchy
of nultiple levels of subtopics. When the user clicks, for example, on topic 918 ("NewEra™
byExample"), it expands to reveal two additional levels of subtopics as shown in Fig, 9C~a
first level 920 including the subtopics "Introduction,” "Cornmon NewEra™ Programming
Techniques," and "The Examples," and a second level 922 under "“The Examples" subtopic
‘which includes the 43 interactive examples.

‘When the user clicks one of the examples, for example, the "Enabling and Disabling
Buttons" example 924, the list window 900 is updated as shown in Fig. 9D to display the
anmotation segments 926 ("Overview of Buttons2 Example,” Graphical Object Summary,"
"Event Handler Sunmmary," "Inaportant Event Handlers," and "Enhancements and Variations")
associated with the selected example. The annotation segments 926 collectively describe the
corresponding example and include descriptions of the example's window, its graphical
objects, and its event handlers. In addition to the prose descriptions of the example, an
ammotation segment usually also includes a source code fragment of particular interest which
has been imported directly from the source code of the example under consideration.

As shown in Fig. 9D, one of the annotation segments ("Important Event Handlers")
includes 13 topics 928-- a list of the primary event handlers used in the BUTTONS2 example.
Bach event handler topic 928 includes source code fragments and prose explanations
describing the event handler to which the topic corresponds. For example, when the user
clicks event handler topic 930, the text window 904 displays source code fragments 932

~11-
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relating to the corresponding event handler (nextBT :: aciivate()) along with annotations 934
describing the code's operation, as shown in Fig. 9E.

The text window also may contain one or more links to related information, for
example, background reference material, which in turn may include still further links to
additional background information and so on in hierarchical fashion, each successive level in
the hierarchy providing information about the example in greater detail and at a Jower level of
abstraction. By providing a hierarchy of links to increasingly detailed documentation in this
manner, Informix® byExaniple supplies context-appropriate information in a helpful and
efficient manner to all users, regardless of their varying levels of experience and
sophistication. A user can traverse down the hierarchical links of descriptive information
selectively until a level of understanding is reached that is commensurate with the user's needs
and background. This arrangement provides novice users with easy access to detailed
descriptive information while, at the same time, experienced users seeking help on a specific
point are protected from having to navigate through large volumes of unneeded information.

An example of hierarchical linking is shown in Fig. 9D in which text window 904
includes a link 936 (displayed as green, underlined text) to the MAIN) function, one of
fometions jn the BUTTONS2 example. When the user clicks the MAIN{) function link 936,
the text window 904 displays the source code 940 for that function, as shown in Fig. 9F. The
source code 940 includes further links to related information such. as an online langnage
reference manual containing descriptions of keywords and object classes. When the user
clicks one of these links--for example, the keyword link 942 for the LET statement--the text
window 904 changes to display the corresponding online language reference entry as shown
in Fig. 9G. Similarly, if the user had clicked the object class link 944, the text window 904
‘would have displayed information about the ixSQLConnect class. In Fig. 9G, the user can
follow links to still further background information, for example, by clicking the Object
Expression box 946 to cause the text window 904 to appear as in Fig. 9H. Subsequently, or
alternatively, the user can click the Glossary button 948 to bring up au online glossary in a
pair of windows--a glossary table of contents window 950 and a glossary text window 952--as
shown in Fig. 9I. Clicking a term in the glossary table of contents window 950 causes its
definition to appear in the glossary text window 952.
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After studying an example's annotation, its source code fragments, corresponding
language reference entries, the glossary, or a combination thereof, the user can jump
selectively to any other location in the help system by clicking the Contents button 954, which
brings up the Help Topics menu 914 shown in Fig. 9B (or the Index button 956, which
presents the available help topics in a searchable-indexed form), and then selecting the desired
topic in the manner described in connection with Figs. 9B and 9C.

Keyword links and class name links, such as the LET statement link 942 and the
ixSQLConmect class link 944, respectively, in Fig. 9F are represented in visually unique
manners (for example, blue uppercase text for keywords, blue upper and lowercase text for
class names) so that they may be distinguished easily from each other and from other types of
links such as the MAIN() function link 936 in Fig. 9D (green, underlined text). By using
different styles for different types of links, Informix® byExample provides the user with
intuitive and useful information concerning the nature of the online information available and
the interrelationships between the different components (annotations, source code fragments,
tangunage references, efc.) of the examples. Virtually any number of different link types may
be represented by different styles according to the preferences of the system designer.

For each of the source code fragments included in an example's annotation, a user can
invoke an appropriate editing utility from within Informix® byExample to inspect, edit or
copy the example's source code. This allows users to view a source code fragment in the
context of the larger program from which it was taken.

Informix® byExample includes source code fragments from two different types of
source code--textual program code in the NewEra™ programming language (as indicated by a
AGL or 4GH file suffix), and windows interface definition files (files having the suffix WIF)
which define how the GUI will appear to, and interact with, the end-user of the application
wndergoing development. To view either type of source code fragment, the user clicks a
short-cut arrow next to a code fragment, for example, one of the short-cut arrows 958 and 960
shown in Figs. 9D-9F, and Informix® byExample responds by launching an editor that
corresponds to the type of source code under consideration. When the user clicks a short-cut
arrow next to a 4GH or 4GL file, such as short-out arrow 958 in Figs. 9D and 9F, Informix®
byExample automatically launches the appropriate editor--NewEra™ Codewright--to view
the source code file from which the code fragment was taken, as shown in Fig. 9J. Similarly,
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when the user clicks a short-cut arrow next to a WIF file, such as short-cut arrow 960 in Figs.
9D and 9E, Informix® byExample automatically launches the appropriate editor--NewEra™
‘Window Painter 3.0~to view the WIF file from which the code fragment was taken, as shown
in Fig. 9K.

Selectively launching an appropriate one of multiple different editors in this manner
reflects the standard editing behavior of the NewEra™ development environment. Both the
NewEra™ development environment and the Informix® byExample documentation system
make use of the same editors in the same manner. As a result, users gain familiarity with the
application for which help is sought (that is, the NewEra™ development environment)
through normal interaction with the online help system (that is, Informix® byExample).

Once the user has opened up the source code for an example, the user simply can
study the code or can cut-and-paste portions of the code, whether visual objects from a WIF
tile or program statements in a 4GH or 4GL file, into the user's own source files.
Alternatively, the user can perform a "Save As..." operation and thereby save the source code
for the example under a new file name. The user then can edit or otherwise manipulate the
new file as desired. In this manner, the examples provided by Informix® byExample can
serve as templates for use in developing new applications in the NewEra™ development
environment. .

Users also may execute any or all of the 43 interactive examples provided with
Informix® byExample to observe first hand how they operate. The examples are prebuilt and
can be launched directly from their corresponding Informix® byExample annotations. To do
50, a user first selects an example of interest from the Help Topics window 914 shown in Fig.
9C and, when the corresponding annotation appears in the text window, clicks the Run button
appearing near the top of the text window. In response, the example executes and, based on
the input received from the user, displays various screens to the user as if the example were a
standalone application. At the same time, the text window antomatically updates to display
descriptive information that is pertinent to the portion of the example that was just executed
by the user. With each successive operation that the user performs on the running example,
the text window is updated simulianeously {or nearly so) to maintain synchronization with the
state of the interactive exatuple by displaying corresponding sections of the annotations which
explain to the user what just happened in the example. By coordinating the help display with

14
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the current state of the examples, users consistently are provided with timely and useful
information (for example, the particular source code being executed by the example) that is
directly relevant to the user's current topic of interest. As a result, the user's ability to
comprehend and absorb information is enhanced dramatically. An example of Informix®
byExample's automatically coordinated help display is illustrated in Figs. 9L-OP.

Fig. 9L shows the initial list window 900 and text window 904 that are displayed
when the user selects the "Displaying an Edit Menu" example from the Help Topics menu.
To run this example, the user clicks the Run button 962 which, as shown in Fig. 9M, spawns
an exarople window 964 illustrating the basics of an edit window. At the same time, the text
window 904 is updated to display information on the MAIN{() function for the "Displaying an
Edit Window" example.

As the user selectively manipulates the GUI controls in the example window 964, the
information displayed in the text window 904 is updated automatically in a corresponding
manner. InFig. 9N, the user has clicked in text box 966 which causes the text window 904 to
display information relating to edit? 7B :: focusin(). Similarly, when the user clicks text box
968, text window 904 displays information relating to edit27B . focusIn() as shown in Fig.
90. When the user clicks the CheckBox 970, text window 904 displays information relating
ta noneditCB :: focusln(} as shown in Fig. 9P.

Users can experiment with an example by changing its source code or modifying its
parameters and observing how these changes affect the example. To do so, the user edits the
desired source code file, saves it a separate working directory so as not to disturb the
predefined examples, and then rebuilds the example using mechanisms provided with the
NewEra™ development environment. The number and types of such experiments that can be
created and performed are limited only by the imagination of the user.

Other options in running the examples are possible. For example, users can run an
example without concurrently viewing anuotations. Additionally, the Debugger provided
with NewBra™ can be used to set breakpoints in the example source code before running the
example, thereby giving the user even further insight into how an example works.

A description of the Informix® byExample architecture, and the manner in which the
NewEra™ development envirenment and the Informix® byExample application are built, is
provided with reference to Figs. 10-12.
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Informix® byExample builds upon the Online Help (OLH) facility provided with the
‘Windows 95/NT operating systems. As shown in Fig. 10; the Informix® byExample
application 1000 draws both upon resources created specifically for Informix® byExample as
well as resources that are native to the NewEra™ development environment 1005. The
components specific to the Informix® byExample application 1000 include the interactive
examples 1007, source code 1010 for the examples, and annotations 1015 deseribing the
examples. The annotations 1015 include several different subconponents including
representative fragments 1020 of the examples' source code, short-cuts 1025 that launch an
appropriate editor (for example, NewEra™ Codewright or NewEra™ Window Painter) for
viewing the examples' source code, jumps 1030 to the interactive examples, and links 1035 to
descriptions of specified keywords and class names contained in the NewEra™ online
reference 1040.

As indicated in Fig. 10, the online reference 1040, the Codewright editor 1050 and the
‘Window Painter editor 1055~along with other components such as Application Builder 1060,
Debugger 1065 and Interprocess Communications (IPC) library 1070--exist as part of the
development environment 1005 and thus are logically separated from the Informix®
byExample application 1000. Consequently, when a user of the Informix® byExample
application 1000 requests a resource residing in the NewEra™ development environment--
either by clicking a link 1035 for a keyword or class name or by clicking a shorteut 1025 to
view source code--Tnformix® byExample 1000 first must communicate with the NewEra™
development environment 1005 via an interface dynamic linked library (DLL) 1080 to access
the requested resources. The interface DLL 1080 is a compiled library of routines that enable
the Informix® byExample application 1000 to communicate with other applications such as
the components of the development environment. Informizx® byExample 1000 calls the
appropriate DLL routines to display the requested online reference information or to lavmch
the appropriate source code editor, depending on the nature of the request made by the user.

More specifically, when an Informix® byExample user clicks on a shortout 1025 to a
location in an example's source code 1010, the Informix® byExample application 1000 calls a
function in the DLL, which in turn calls a function in the IPC library 1070 which launches the
appropriate editor. As part of this function call (which is generated automatically by
processing source code fragments during the build of Informix® byExample, discussed
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below), the Informix® byExample application 1000 passes parameters that designate the
editor to be launched (Codewright 1050 or Window Painter 1055), and that identify the line
number at which the examples' source code 1010 is to be opened by the designated editor.
‘When an Informiz® byExample user clicks on a link 1025 for a keyword or class name, the
Informix® byExample application 1000 calls a fonction in the DLL, which in tumn uses the
‘Windows OLH facility to display the corresponding definition in the online reference 1040,

Other functions provided by the interface DLL 1080 conirol execution of the
interactive examples 1007 and coordinate the list window and the text window displays to
ensure that they maintain correspondence. Further details on the interface DLL 1080 and the
Tuntime operation of the Informix® byExample application 1000 are set forth in Appendix B.

The manner in which the Informix® byExample application 1000 and its components
(for example, examples 1007, examples' source code 1010 and annotations 1015) are
generated realizes a high. degree of code "maintainability"--a measure of the efficiency and
ease with which an application can be modified. The high degree of code maintainability is
achieved by incorporating all of the information used to generate both the interactive
examples and the corresponding annotative components of Informix® byExample into a
unified logical entity~-namely, the source code for the interactive examples themselves. Asa
result, only one central source of information need be maintained. Any changes or updates
made to that central information source will be incorporated automatically both into the
examples and into the documentation / instruction / help facility (Informix® byExample) for
the examples. This automated build procedure ensures that the examples and the
corresponding Informix® byExample annotations are kept in synchronization regardless of
the number and frequency of modifications made to the underlying source code.

As shown in Fig. 11, the NewEra™ byExample source code 1100 can be thought of as
a single logical entity, aithongh physically it is formed of a collection of interdependent files.
The source code 1100 contains three basic types of text—program instructions 1105, program
comments 1110 and annotations 1115--intermixed throughout the source code. The different
text types are distinguished from each other by programming conventions and by strategically
placing various different markup symbols 1120 throughout the source code.

Some of the text in the seurce code 1100 can serve multiple purposes. For example,
the program instruciions 1105 in the source code 1100 are compiled into the examples' binary
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executable files 1125. These program instructions include calls to the OLH facility to display
the corresponding annotation at the appropriate point during execution of the example. When
an example is run by the end-user, these OLH calls cause the text window to display the
appropriate annotation automatically to describe what just happened in the example.

Portions of these same program instructions 1105 also will be extracted to serve as a
clean copy of the examples' source code, which can be displayed to the user in an editing
environment. Similarly, descriptive text that serves as program comments 1110 (unprocessed
programming explanations directed at the Informix® byExample project developers) also can
serve as annotations 1115 (programming explanations displayed to end-users of Informix®
byExample at runtime).

The markup symbols 1120 delineate the various types of text in the source code and
specify how they are to be handled when the interactive examples and the Informix®
byExample annotations are built. Fig. 12 shows a sample of NewEra™ source code which
includes several markup symbols including two instances of the "normal" symbol 1200 and
1205, an "[edit" symbol 1210 and a "] file" symbol 1215. Each of these markup symbols,
along with their respective arguments, are bounded by a pair of brackets ("{ ... }") indicating
that they reside in comment fields and are not to be treated as NewEra™ program
instructions. Programming Janguages other than NewEra™ may use different conventions to
delineate conmment fields. In the Java programming language, for example, a start of a
comment field is designated by a "/*" symbol and terminated by a "*/ symbol. In any event,
the corresponding programming language compiler will ignore any text that has been
desigpated as residing in a comment field.

The ".normal” markup symbol indicates that the text following that symbol (for
example, "Since objects, ....," following symbol 1200) is to be treated as explanatory
comments, and thus to be displayed to the end-user in a text window as part of the annotation
text at an appropriate point during execution of a corresponding interactive example. Other
markup symbols specify the name of output files, portions of the source code that are to serve
as representative fragments of the examples' source code, botspots and destinations for jumps
and links, or GUI-related information conceming display characteristics and objects
(windows, popups, buttons, etc.). A detailed description of the markup language is set forth
in Appendix C.
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Once the source code 1100 has been modified as desired, it is used to build the
interactive examples and the descriptive content of the Informix® byExample application
through a number of different steps. First, the source code 1100 is processed by two different
scripts 1130--a PERL script (Practical Extraction and Report Language, a general purpose
interpreted language often used for parsing text) and 2 WordBasic script. The scripts 1130
generate two basic types of output: source code files 1135 for the interactive examples, and
RTF files 1140 (Rich Text Format, the format expected by the OLH compiler) which
represent the descriptive and visual content (for example, annotations, source code fragments,
shortcuts to source code editors, links to online reference, jumps to executable examples) of
the Informix® byExample application.

‘The PERL script parses the source code 1100 searching for markup symbols and, ‘
based on the particular markup symbols encountered, produces several RTF file fragments
and several source code files 1135, which represent various subsets of the overall source code
1100. The WordBasic Script then merges the RTF file fragments into complete RTF files
1140 which are processed by the Windows OLH compiler 1145 to produce OLH files 1150
containing the descriptive and visual content for the Informix® byExample application. At
the same time, the exanples' source code 1135 is compiled by the NewEra™ compiler 1155
to generate the binary executable corresponding to the interactive examples 1125.

The RTF file fragments generated by PERL script contain several different
components in addition to the annotations 1115 appearing in the source code 1100. The
PERL script idcnﬁﬁes each instance of a keyword or a class name appearing in the sovrce
code extracted for the examples. For each keyword and class name detected, the PERL script
creates a link in the RTF file to the corresponding entry in the online reference materials.

The PERL script also extracts fragments of representative source code for inclusion in
the RTF files as text that appears along with the explanatory comments. The source code
fragments are formatted as monospace unwrapped text delineated by leading and trailing
blank lines whereas the explanatory comments are formatted as proportionally spaced
wrapped text. For each source code fragment included in the RTF file, the PERL script also
inserts in the RTF file a corresponding short-cut buiton which enables the end-user to launch
the source code editors and view the source code at the line where the fragment starts. The
PERL script also strips 21l of the markup symbols 1120 from the source code extracted for the
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examples. This provides end-users with a clean version of the source code for viewing in the
associated editor.

Other functions performed by the PERL script include automatically guaranteeing that
the identifier for an annotation topic is the same in an interactive example as it is in the
‘Windows OLH facility. That is, the PERL script reads the help topic identifers for the
‘Windows OLH facility and generates corresponding NewEra™ constants. The PERL script
also generates modified versions of the NewEra™ makefiles (files that include computer-
readable instructions for building an application) which are used to build the examples.
Further details of the PERL script and its operation are set forth in Appendix B.

Although the PERL and WordBasic scripts described above operate on source code
written in the NewEra™ programming language, different scripts can be used to parse other
types of source code, for example, Java or Visual Basic. Generally, appropriate PERL and
‘WordBasic scripts can be written to process virtnally any type of programming language
provided the programming language utilizes ASCI source code (required by PERL) and
provides some sort of source code comment mechanism. Other programming language
aftributes that facilitate use of the Informix® byExample

jues include a mechanism for
invoking the Windows OLH facility with a topic identifier (so the example can display its
amnotations), a mechanism for invoking the editing functions of the development environment
(so the annotation can open source code files, assuming the programming language under
consideration provides or requires a development environment), and an online reference in
Windows OLH format (so keywords in the source code can have jumps to the online
reference). Many of the Informix® byExample features described above can be implemented
even if the underlying programming language lacks one or more of these other atiributes,
however. ,

PERL scripts can be modified to output files in formats other than RTF. For example,
a modified PERL script can output hypertext markup language (HTML) files, which can be
viewed using any available web browser (for example, Netscape Navigator).

Other variations of documentation by example are possible. For example, the
anmotations describing the interactive examples could be presented in a manner other than
textual. Sounds, graphical symbols, pictures, movies or any other means of communication

could be used as desired. Further, the selection of which interactive examples to perform
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could be based on factors other than, or in addition to, designation by the user. For example,
an interactive example could be launched automatically at certain points during execution of
the underlying application, or at certain execution points in the help system. When the user
clicks a keyword, class name or other link, an example could be launched automatically either
in addition to, or instead of, displaying the textual reference information pointed to by the
link.

The documentation by example methods and techniques described above are not
limited to aiding users of software development systems but rather may find application as a
general training and education tool for any computer-based application or utility. Moreover,
the techniques described here may be implemented in hardware or software, or a combination
of the two. Preferably, the techniques are implemented in computer programs executing on
programmable computers that each includes a processor, a storage medium readable by the
processor (including volatile and non-volatile memory and/or storage elements), and suitable
input and output devices. Program code is applied to data entered using an input device to
perform the functions described and to generate ontput information. The output information
is applied to one or more output devices.

Each program is preferably implemented in a high level procedural or object-oriented
programming language to communicate with a computer system. However, the programs can

Time 1

be implemented in bly or

if desired. In any case, the language may
be a compiled or interpreted language.

Each such computer program is preferably stored on a storage medium or device (for
example, CD-ROM, hard disk or magnetic diskette) that is readable by a general or special
purpose programmable computer for configuring and operating the computer when the
storage medium or device is read by the computer to perform the procedures described. The
system also may be implemented as a computer-readable storage medium, configured with a
computer program, where the storage medinm so configured causes a computer to operate in a
specific and predefined manner.

Other embodiments are within the scope of the following claims.

For example, the documentation by example method and techniques may be applied in
a network or web-based environment such as a local area network (LAN), an intranet, or the
Internet. A web-based instruction system developed by Informix® Software, Inc., known as

-21-

JP 2004-523013 A 2004.7.29



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

20

25

30

(163) JP 2004-523013 A 2004.7.29

WO 01/45069 PCT/US00/34013

Informix® byExample, dramatically enhances the ease with which developers can effectively
and efficiently implement database applications. The web-based instruction system pruvides
users with examples and instructions in web pages to teach users how to implement
applications. The applications themselves may or may not be web-based applications. The
‘web-based instruction system enables users to read formatted source code, and navigate
prograi structure (for example, the hierarchy of file, class, and function) to access details of
the application program’s implementation. The web-based system also permits users to jump
from a language keyword (that may be indicated as such in code fragments) to a full reference
documentation pertaining to that keyword. Users are able to open source code in an editor
znd run programs directly from the web browser at the click of a run button in a toolbar. As
the example runs, an annotation page for the current method or function in the program
displays. Therefore, the user is able to view the annotation as the finction or method executes
to more quickly understand how to implement such an application program.

This is in contrast to prior online help systems that simply show a user how to use an

application. Because some implementation changes do not alter the operation of the
application, but all implementation changes, by definition, affect the irnpl ion, this
makes mai ¢ of the impler ion docurr ion even more important. The web-

based instruction and help system solves this problem with prior online help systems by
maintaining the annotations as embedded comments within the source code and generating
the annotation pages antomatically whenever the source file changes.

The web-based system also provides the users with how-to documentation for
accomplishing a particular task. The how-to documentation provides clear step-by-step
instructions, and presents a flexible interface for experts and “newbies” alike. The how-to
documentation includes useful graphics, and provides links to needed software and related
demos and other technical information. Additionally, the how-to documentation helps the
user to determine which products to use to accomplish a goal.

As illustrated in Fig. 13, when a user first accesses a web browser providing the web-
‘based instruction system, a default browser configuration 1300 is displayed. The initial
browser includes a framework of three separate display frames: a content frame 1305 that
typically displays a web page, but may also display other relevant content such as annotation
pages (which are a specific type of web page), a top frame 1310 that includes a framework
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applet (for example, a Java applet) that displays a tool or navigation bar in addition to
providing other services, and a table of contents (TOC) frame 1315 which may be
implemented using, for example, a Java applet.

‘When the browser displays a byExample® HTML page, the page uses JavaScript to
antomatically check for the presence of the framework, If the framework is present, the
JavaScript notifies the framework applet in the top frame 1310 about the name of the new
page and the type of content it provides. If the framework is absent from the page, the
JavaScript opens the framework with the page as the initial page (that is, the page on which
the notification occurs).

Referring also to Figs. 14A and 14B, based on the name of the page 1400, the table of
contents 1315 automatically selects the corresponding title 1405. The table of contents 1315
tests the available Java libraries on the client and automatically displays the table of contents
hierarchy with a tree control if available. The table of contents frame 1315 is user- resizable
and dismissible using a contents button 1410 in the top frame 1310: for example, in Fig. 144,
the table of contents frame 1315 takes up around 40% of the browser, while in Fig. 14B, the
table of contents frame 1315 is dismissed and therefore not visible. The contents button 1410
automatically indicates the status of the TOC by displaying a dismissed icon (for example, in
Fig. 14B) or an opened icon (for example, in Fig. 14A).

The user may access other links in the content frame 1305 from the TOC frame 1315
by clicking on a corresponding subtopic in the TOC tree, for example, the subtopic
“Extending Database Servers” 1415. In response, as shown in Fig. 14C, the content frame
1305 displays content corresponding to that subtopic and the TOC frame 1315 highlights the
selected subtopic 1415. Also evident in this particular example is that the top frame 1310
includes a home button 1420 that automatically changes its app (like the

‘button) depending on whether the browser is displaying a home page or not.

Alternatively, the user may access links in the content frame 1305 by clicking on the
corresponding link in the content frame, for example, subtopic link “Java Database
Connectivity (JDBC)” 1425 shown in Fig. 14B. In response, as shown in Fig. 14D, the
content frame 1305 displays content corresponding to that subtopic, including a title 1430
representing that subtopic. Furthermore, the TOC frame 1315 automatically highlights the
selected subtopic 1435 in the TOC tree to indicate to the user which content is displayed in
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the content frame 1305. Such synchronization between the TOC and the content helps the
user to effectively and efficiently navigate through the many subtopics and topics of an.
application.

Referring again to Fig. 14C, when the user selects an example using either an example
icon or link 1440 in the content frame 1305 or a subtopic icon or link 1445 in the TOC frame
1315, the browser displays in the content frame 1305 an annotation page 1500 that describes
the corresponding example as shown in Fig. 15A. Referring also to Fig. 15B, the annotation
page 1500 includes annotations 1505 descriptive of the example (also called prose), and at
least one link to another annotation page 1510.

For example, when the user clicks the link for the source file “querydb.html”, the
content frame 1305 displays the source code file annotation page “querydb.html” 1525 as
shown in the browser of Fig. 15C. The content frame displays source code fragments 1530
relating to the corresponding source code file querydb.html, as shown in Fig. 15D. The
source code fragments 1530 have been imported directly from the source code files of the
example under consideration. The source code file annotation page in the content frame also
displays annotations 1535 describing the source code file to which the topic corresponds; such

. annotations 1535 may be referred to as prose.

Source code is marked up with standard HTML . Annotations 1535 are easy to
maintain because the annotation comments are embedded within source code comments in the
source code files. For example, referring to Fig. 15E, the source code file 1560 is shown for
the querydb.html source code 1525. Annotation pages, containing the source code fragments,
are generated automatically from the marked up source code files.

Referring to the flow chart 1600 of Fig, 16A, an author of an example annotates the
source code file by embedding annotations in source code comments {step 1605). The author
also marks up the embedded annotations with HTML tags and one or more special instruction
tags for the web-based system (step 1610). Once the source code files are marked up, as
shown in the flow chart 1620 of Fig. 16B, a scripting programming language such as PERL
parses the source code file to determine the program structure from the programming
language, and reads the annotations and special instruction tags (step 1625). The PERL script
generates annotation pages that reflect the program structure of the source code file (step
1630). Moreover, the PERL script provides links between annotation pages for navigating the
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program structure (step 1635), incorporates the annotation comments (step 1640), while using
Java Script to notify the framework (step 1645), and highlights language keywords in source
code as links to related information (step 1650). Annotations are therefore easily maintained.
Referring again to Fig. 16A, the anthor of the example may adjust or edit the source code and
the annotations at the same time and at the same location (step 1615). Therefore, annotations
are regenerated automatically.

The annotation page in the content frame also may contain one or more links to related
information or from one annotation page to another annofation page. Such flexibility is due to
the automatic generation of annotation pages discussed above because the PERL soript
determines the program structure and formats references to other parts of the program as
links. For example, when the user selects the “sportsHeader.tag” link in the querydb.html file
1525, the content frame 1305 displays the sportsHeader.tag source code annotation page
1540, and the TOC frame 1315 antomatically highlights the corresponding subtopic link
1700, as shown in Fig. 17A.

The selectable link in the content frame annotation page may coirespond to
background reference material. For example, when the “MIVAR?” link is selected, a separate
browser 1705 is spawned that displays information about the MIVAR tag, as shown in Fig.
17B. In this case, the PERL script finds keywords in the source code and formats them as
links to the reference documentation. If the user selects the “WEB HOME” Jink in the
content window, a browser 1710 is spawned that includes a glossary, as shown in Fig. 17C.

Referring again to Fig. 15C, the user can select an edit button 1562 in the top frame
1310 to open the source file corresponding to the annotation page in the content frame 1305
as plain text in a browser window 1715, as shown in Fig. 17D. In this case, the PERL script
automatically strips the annotation comments out of the source file so the user is able to edita

1

source file that is

ed by long explanations. The user could then cut and paste text
between this window and another text window that displays the user’s own program.
Referring again to Fig. 15A, the user can run an example using the framework applet
to launch a Java example applet or application, to download an HTML page containing a Java
applet or other embeddable program object, or to send a common gateway interface (CGI)
request to the web server to run non-interactive programs with output redirected to a browser

window. In the case of Java examples, the running example calls Java application

_05.
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programming interfaces (APIs) to ask the web browser to show the annotation pages. In the
case of CGI programs, the example program refurns an HTML page that contains JavaScript
to ask the web browser to show the annotation pages. Thus, the examples run either on the
server or in the restricted sandbox of the web browser. The examples could run on a Jocal
client if the framework used the security features of the browser to ask the user for permission
to run the example locally.

In Fig. 15A, the user can run the example by selecting the Run bution 1570. Referring
to the flow chart 1655 in Fig. 16C, upon selection of the Run button 1570, the example
launches (step 1660), using any of the methods described above, in a browser window 1800,
as shown in Fig. 18A. The TOC frame 1315 simultaneously and automatically synchronizes
with the running example by highlighting the current annotation page for the source code that
implemented the example. A PERL script generates the TOC automatically by parsing the
HTML pages for links that indicate hierarchical structure much like the automatic generation
of the annotation pages.

Moreover, the example simultaneously and automatically synchronizes the content
frame 1305 with the running example by displaying the current annotation page, in this
example, the querydb.html file 1525 discussed above. The user can then view the annotated
source code or edit the source file while the exarmple is running, and jump from keywords to
the reference documentation for the keywords as described above.

‘When the user interacts (step 1665) with the example in the browser window 1800,
(by, for example, entering a customer number and selecting the “Submit” button in the
browser window 1800), the user interface changes (for example, the Customer Report
corresponding to the entered customer number) in the browser window 1800, as shown in Fig.
18B (step 1670). The user interface changes correspond to the next annotation page,
cust_db.html file, 1586 used in the running example. The running example automatically and
simultaneously calls an annotation request module with the example, file, class and function
names of the program unit for which annotations should be displayed (step 1675). The
annotation request modnle maps that request to an annotation page and tells the browser to
display the annotation page in the content frame (step 1680). For example, in Fig. 18B, the
next annotation page is cust_db.html 1586. The cust_db.himl subtopic is highlighted 1585 in
the TOC frame 1315 and the content frame 1305 displays the cust_db.html annotation page
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1586, as shown in Fig. 18B. Embedded annotation markup 1810 are shown in the
cust_db.html source code file displayed in Fig. 18C. The embedded markup 1810 is used
when generating the annotation page from the source code file.

Referring again fo Fig. 14C, in addition to selecting an example, the user could also
select a how to document icon or link 1450 in the content frame 1305 or a how to document
subtopic link 1455 in the TOC frame 1315. In this case, a how to document 1900 is displayed
in the content frame 1305, as shown in Fig. 19A. For clarity, the complete document 1900 is
shown in Fig. 19B. In synchronization, the TOC frame 1315 highlights the displayed
subtopic 1902 corresponding to the how to document 1900.

Also in synchronization, the top frame 1310 dynamically changes to reflect the
selected how to document 1900, For examaple, in the top frame are now displayed an up
button 1905, a first page button 1910, a previous page button 1915, a next page button 1920, a
last page button 1925, and a list button 1930. The up button 1905, when selected, jumps to
the category or subtopic that lists the how to document 1900. For example, the subtopic
“Bxtending a Database Server” lists the “Create Web applications™ how to document 1900,
and upon selection of the up button 1905, the browser would display all information relating
1o the “Extending a Database Server” subtopic, as shown in Fig. 14C. Generally, the top
frame changes to match. the content type which is specified in the Java Script call that notifies
the framework that a new content page has displayed.

The document 1900 contains pointers to other documents or pages, the pointers being
accessed in one of several ways. The pointers may be selected directly from the content
frame 1305 by clicking on a link in the content frame which is indicated by, for example, a
different color, font, or style. For example, the user may click on the Application Page link
1930 or the Prepare Database link 1935 in the content frame 1305 as shown in Fig. 19B.

" Pointers may be selected from the TOC frame 1315 by selecting a subtopic for the Create
‘Web applications document 1902. For example, the subtopic Prepare Database 1940
corresponds to the link Prepare Database 1935, and selection of either of these pointers would
take the user to the same document. Upon selection of a pointer, the document or page
corresponding to the pointer is then displayed to the user. ’

Referring also to Fig. 19C, if the user selects the list button 1930 in the top frame, a
local table of contents window 1320 is displayed. For example, if the user selects the list
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button 1930 in Fig. 19A, the window 1320 is spawned, as shown in Fig, 19C. A iraditional
mode] for navigating a document is with a hierarchical table of contents. The TOC model
orients the user at all times but restricts the content, which may not fit a hierarchy. A newer
model for navigating a document is the hypertext web. The web model Links any topic in a
document with a more detailed document that expands on the same topic. The web model
removes artificial restrictions but quickly disorients the user.

In contrast, the web version of byExample® uses a local table of contents model that
provides a structured hierarchical view at a local corner of an unstructured web page of links.
In this model, some of the pages in the document are root pages for the local TOC. For
example, the page corresponding to the Create Web applications document 1900 is a root
page for the local TOC. When the user navigates to any page that is unique fo the local TOC,
such as the root page (which is unique), the framework applet reads the local TOC for that
root page. As seen in Fig. 19D, when the vser navigates to the Introduction page in the local
TOC 1320, the framework applet reads the local TOC for that root page and displays the
corresponding information in the TOC frame 1315 and the content frame 1305. Each page in
the Jocal TOC is unique within the local TOC. The user can step through the pages in the
local TOC sequentially, see the number of the page in the local TOC sequence, or view the
local TOC hierarchy with the current page selected. Thus, the user is oriented within the local
topic.

The local TOC does not constrain links in pages within the local TOC. That is, pages
within the local TOC can have links to pages that are not in the local TOC 1320. For
example, when the user selects the Informix Web Integration Option link 1942 in the
Introduction. document, the browser opens an Informix Web Integration Option page 1945
that is not in the local TOC 1320, as shown in Fig. 19E.

Moreover, pages can appear within multiple local TOCs. For example, the page
entitled “Create subspace” 1950 in the local TOC in Fig. 19D might appear in another local
TOC relating to another document. Only the root page (in this example, the “Create Web
applications” page 1900) is constrained to a single local TOC.

The user may navigate through the local TOC directly from the local TOC Window by
selecting the topic of interest in the Jocal TOC. Additionally, the user may navigate the
through the local TOC via the top frame 1310 using the first page button 1910, the previous
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page button 1915, the next page buiton 1920, or the last page button 1925. These buttons
‘basically turn the pages in the decument for the user by moving through the local TOC. For
example, if the user selects the next page button 1920 while in the Create Web applications
document 1900, the browser displays the next document in the Create Web applications
document, which is the “Table of Contents” docurment 1955, as shown in Fig. 19F.

Referring to Fig. 20, a model 2000 of how the local TOCs 2005 are built is shown.
The building of local TOCs imposes ordered views on the unstructured (or random) web of
pages 2010, thus facilitating viewing of the web of pages 2010.

Other embod‘uﬁenls are within the scope of the following claims.

The web-based instruction system may support Java, Visual Basic, C, C+, HTML,
Pexl, JavaScript, SQL, Informix Stored Procedure Language (SPL), Bmbedded SQL for
C(BSQL/C), SQLY, ISP, ASP, and Informix Web DataBlade Module languages.

What is claimed is:
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CLAIMS:

1. A method, performed in a web-based environment on a computer system, of helping a
user learn to implement an application, the method comprising:

providing a predetermined plurality of applications;

presenting an annotation page that includes one or more annotations descriptive of a
source file of a predetermined application, each annotation including keyword links,
annotation. links, and detail of implementation of the application;

permitting the user to select a link in an annotation;

if the user selects a keyword link, presenting reference documentation associated with
that keyword; and

if the user selects an annotation link, presenting another annotation descriptive of

another source file of a predetermined application.

2. The method of claim 1 further comprising performing a predetermined application and
presenting one or more annotations descriptive of the performed application in coordination

with performance of the predetermined application.

3. The method of claim 2 in which performing the predetermined application comprises

receiving input from the user.

4. The method of claim 3 further comprising presenting another annotation page in
coordination with performance of the predetermined application based on input from the vser.

5. The method of claim 4 in which presenting another annotation page comprises:

antomatically and simultaneously calling an annotation request module including
application, file, class and function names of a program unit for which detail should be
displayed;

mapping the request to an annotation; and

informing a browser window in the web-based environment to display the other

annotation page.

230~
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6. The method of claim 3 in which another annotation page is presented in coordination
with performance of the predetermined application.

7. The method of claim 6 further comiprising automatically generating a global table of
contents comprising links to annotations by parsing structured links in web pages including

armotation pages.

8. The method of claim 7 in which the links in the global table of contents are
synchronized with presented ammotations by highlighting links corresponding to a current

annotation page.

9. The method of claim 8 in which the global table of contents is presented in a first
frame of a first browser window, the annotation page is presented in a second frame of the
first browser window, and the predetermined application is performed in a second browser

window.

10 The method of claim 2 in which performing the predetermined application comprises
launching a Java applet or application.

11. The method of claim 10 in which launching the Java applet or application comprises
calling a Java application programming interface to ask a web browser to show the annotation

page.

12.  The method of claim 2 in which performing the predetermined application comprises
downloading a hyper-text markup language page containing a Java applet.

13.  The method of claim 2 in which performing the predetermined application comprises

sending a common gateway interface request to a web server. that launches the application in a

window in the web-based environment.
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14.  The method of claim 13 in which the application refurns a hyper-text markup language
page that includes JavaScript to ask a web browser to display the one or more annotations.

15.  The method of claim 2 in which the annotation page is presented in a first browser

window and the predetermined application is performed in a second browser window.

16.  The method of claim 1 in which application implementation detail includes text
descriptive of the application, fragments of source code from the application, or both.

17.  The method of claim 16 in which source code fragments are imported directly from
the source code file of the presented application.

18.  The method of claim 1 further comprising automatically generating the annotation
page descriptive of the source code file of a predetermined application.

19. * The method of claim 18 in which generating the annetation page comprises:
receiving a source code file that has embedded text marked up with instructions;
parsing the source code to determine a structure of the predetermined application; and
generatiﬁg one or more annotations based on the predetermined application structure
and instructions.

20.  The method of claim 19 in which generating the annotation page comprises:
generating one or more annotation links for navigating the annotations of the
predetermined application;
generating application implementation detail based on the embedded information; and

generating one or more keyword links for reference documentation.

21.  The method of claim 20 in which generating the annotation page comprises
highlighting the keyword links and the annotation links in the annotation page.

JP 2004-523013 A 2004.7.29
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22.  The method of claim 19 further comprising automatically updating the annotation
page descriptive of the source code file of the predetermined application when an updated

source code file is received.

23, The method of claim 1 further comprising automatically generating a global table of
contents by parsing the plurality of annotations for annotation links.

24.  The method of claim 23 further comprising providing the global table of contents, in
which the global table of contents comprises links to annotations.

25.  The method of claim 23 further comprising generating a local table of contents, in
which the local table of contents comprises links to web pages including annotation pages
relating to an application.

26.  The method of claim 25 further comprising providing the local table of contents when
a local link in the global table of contents is selected.

27.  The method of claim 1 in which the presented anmotation page is descriptive of the
performed application and the annotation page is presented in coordination with performance
of the predetermined application.

28.  The method of claim 1 farther corprising:
generating a seurce code file stripped of annotation mark up, the generated source
code file including source code of the application but not including text from the annotations;
presenting the stripped source code file; and
permitting the user to edit the stripped source code file.

29. A method, performed in a web-based environment on a computer system, of teaching

user to implement an application, the method comprising:
providing a predetermined plurality of applications;
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performing a predetermined application; and
presenting an annotation page descriptive of a performed application in coordination
with performance of the predetermined application, the annotation page including detail of

application implementation and links to annotations and reference documentation.

30. A method, performed in a web-based environment on a computer systen, of teaching
a user to implement an application, the method comprising:

antomatically assembling a global table of contents based on content in the
environment, the global table of contents including a plurality of links to content within the
environment;

providing the global table of contents;

generating a local table of contents that includes links to content that orient the user
within a local topic; and

permitting the user to select links from the local table of contents to access local

topics.

31. A method, performed in a web-based environment on a computer systemn, of teaching
a user to implement an application, the method comprising:

providing a plurality of predefined interactive examples;

performing one ox more of the predefined interactive examples in response to user
selection;

presenting one or more annotations desctiptive of the performed interactive example
in. coordination with performance of the predefined interactive example; and

allowing the user to selectively explore different aspects of the performed interactive
example, the annotations, or both.

32, A web-based computer system for teaching a user to implement an application, the
system comprising:
one or more predefined interactive applications, a predefined interactive application

selectively executable by the user of the web-based computer system; and
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an annotation page including one or more annotations, in which the annotation page
describes a predefined interactive application, and the annotation page further includes:
one or more links, and
detail of implementation of the application,
in which different annotations are automatically provided in the annotation page in

response to selective execution of a predefined interactive application.

33.  The system of claim 32 further comprising a utility through which the user can access
source code associated with a predefined interactive application.

34.  The system of claim 33 in which the utility enables the user to view or copy a
predefined interactive application’s source code.

35.  The system of claim 32 in which detail of inpl ion of the application comprises

text descriptive of the application, fragments of source code associated with the application,
or both.

36.  The system of claim 32 in which a link comprises a keyword link that provides the
user with access to a body of reference documentation or an annotation link that provides the

user with access to another annotation page.

37.  The system of claim 32 further comprising a web-browser window that includes a

framework that comprises:
a content frame that displays the annotations;
a framework applet that displays a navigation bar; and

a table of contents frame that displays a table of contents hierarchy of links.

38.  The system of claim 37 in which the framework applet comprises a Java applet.
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39.  The system of claim 37 in which a Java Script antomatically determines whether the
framework is present in the web browser window, and if the framework is present, notifies the

framework applet about the conient in the framework.

40.  The system of claim 39 in which the table of contents automatically highlights a link
in the hierarchy based on the content in the framework.

41.  The system of claim 40 in which the user accesses an annotation page by selecting a
link in the table of contents hierarchy.

42, The system of claim 40 in which the user accesses an annotation page by interacting

with the navigation bar.

43, The system of claim 40 in which the table of contents highlights the hierarchy based

on an annotation page displayed in the content frame.
44,  The system of claim 37 in which the table of contents is dismissible or resizable.

45, A web-based computer system for teaching a user to implement an application, the
system comprising:

a web-browser window that includes a content frame, a framework applet, and a table
of contents frame that displays a global table of contents hierarchy of links related to content
in the content frame;

one or more annotations displayed in the content frame, each annotation describing a
predefined interactive application and including links to other content; and

a table of contents window that displays a local table of contents hierarchy of links
related to local content in the displayed annotation.
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28 Directory already exists

3 CASE ELSE expected

51 Internal error

52 Bad flle name or number

53 Eile ot found

54 Bad file mode

55 File already open

57 Device 0 error

62 Input past end of file

64 Bad file name

67 Too many files

74 Rename across disks

75 PathiFile access error

7 Path not iound

100 Syniax eror.

FIG. 3C
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2 WordBasic Help [
File Edit Bookmark Options Help
Contents | Search| Back | Print | Index]
WordBasic error 25
Qut of memory {stack space)
There is not enough memary to perform the operation. Ses Freeing up memary.
340 |
How to X

Close | Print | Index | OnTop |

Freeing up memory

Use as many of the following procedures as practical fo free up
memory. After each step below, iry again to complete the task.

To free up memory

Do one or more of the following:
« From the File menu, choose Save All. 45
+ Quit any other applications you are running.

« Close all windows and panes except for the active

Rul

Vie{ The window in which you are working. The active window cantains

The  the insertion point or a selection of text or graphics. The fitle bar in
+Hig  the active window is highlighted.

B Active window 350

+ QuitTyororZmTTETTTETT

+ Quit all open appiications, and then restart the computer. f
“applicable, di network ions, and quit
{erminate-and-stay-resident applications (TSRs) and any other
utilties you usually run.

FIG. 3D
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@ WordBasic Help

CEKX]

File Edit Bookmark Options Help

Contents | Search| Back [Print[ << [ >>] Index]

SiE Programming with
Microsoft Word
O Word Help Contents

Conventions
Statements and Functions by Categor
Statements and Functions index

More WordBasic Information
What's New in WordBasic

Creating Dynamic Dialog Boxes
Using OLE Autoraation with Word
Key Exampies in WordBasic Help
Operators and Predefined Baokmarks
Error Messages

Toolbar Button Images and Numbers
Converting Word Version 2.x Macros

The Microsoft Word Developer's Kit
Microsaft Salution Praviders

WordBasic Statements and Functions

500

LSOS

FIG. 5A
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2 WordBasic Help [ fm[ 3]

File Edit Bookmark Options Help

Contents | Search| Back [Print] << [ >>]Index|
AddAddin, AddAddin()
O Example

AddAddln Addin$ [, Load]
AddAddIn{Adain§ [, Load])

. The AddAddin statement adds a template or Word add-in library (WLL) to the list of global templates and add-ins in the
Templates And Add-ns dialog box (Templates command, File menu).

Argument Explanantion
Adding The path and filename of the lemplale or WiL
Load Specifies whether to load the template or add-in after adding it to the list:

0(zero) Does not load the template or add-n
1 oromitted Loads the lemplate or add-in

The AddAddinf) function behaves the same as the statement and also returns a value corresponding fo the position of the
global template or add-in in the fist, where 1 is ihe first template or add-in, 2 is the second, and sa on. This value may be used
with other add-in statements and functions.

You can use functions defined in a loaded WLL in a macra. Functions that take no arguments may be used just iike
WordBasic staterents; you can retum the names of these functions using CountMacros(} and MacroNamas$(). Funciions
inthe WLL that take arguments musst be declared using the Declare statement.

For more information on loading global templates and add-ins, see Chapter 31, "Customizing and Optimizing Word," in the
Microsoft Word User’s Guide. For more information on using funciions in WiLs, sea Chapter 9, "More WordBasic

See Also

Documents, Templates, and Addins Statements and Functions
AddnSate)

ClearAddlns

CountAddins(;

Counthacros{

DeleteAddin

GetAddInID

GetAddinName$

MacroName$(}

FIG. 5B
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WordBasic Example [ ]|
Close | Copy [Print |
GetCurValues Example

This example uses GefCurValues to refrieve the date the active docurnent was created from the Dacument
Statistics dialog box (Summary Info command, File menu). The instructions then use date functions to calcutate the
number of days since the document was created and display a message box according to the result.

Dim dlg As DocumentStatistics
GetCurValues dlg
docdate$ = dlg.Created
age = Now() - Datevalue(docdate§)
age = Int(age}
Select Case age
Case 0
MsgBox "This document is less than a day old."
Case Is > 0
MsgBox "This document was created” + Str§(age) + "day(s) ago."
Case Else
MsgBox “Check your computer's date ang time."
End Select

For an example that uses GetCurValues and shows how ta toggle any check box, see Abs() Example.

FIG. 5C
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( starr )
800
- CHOOSE TOPIC
%05
- RUN EXAMPLES
810
READ ABOUT EXAMPLES -
_ INSPECT / EDIT | — 815
SOURCE CODE
820
ACCESS ONLINE REFERENCE
INFORMATION
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@ NewEra by Example LEX
File Edit Bookmark Options Help
HelpTopics | Back | << | >> [ Run |

The MAIN( } FUNCTION
958-+—Ex] button2m.4gh:
MAIN
94i | VARIABLE exampleWindow exampleWin

CALL ixSOLConnect::get ImplicitComnection() .connect("Sports")

Let exampleWindow = NEW exampleWin()
94‘2"///ACALL exampleWindow.open() 940
RETURN

END MAIN

FIG. 9F
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File Edit| Bookmatk Options Help

Contents | Index | Back [Overview | Topics [ Glossary | << [ > ]

LET

The LET statement assigns a value or an object reference to a variable, or else assigns a
value to every member of a record or of an object.

Case [: single~variable
LET Expression List T

blob = NULL.
; foreign ——L = foreign

Case li: multiple-variable

LET tocord —~—— *— Multiple-Value |-
Object Expression [~~~ = Expression

Variable C j
variable

E——

Object Expression

/M\-array[- Integer Expressi )}

Element  Description

anmay The name of an ARRAY variable.
bioh The name of a BYTE or TEXT variable.
class The class of the object whose member variable is assigned values.

foreign The name of a FOREIGN variahle.

record The name of a RECORD variable. If no member {or if .*) is specified,
then all its member variables receive values.

variable  The name of a variable of a simple data type.

FIG. 9G

SUBSTITUTE SHEET (RULE 26)

JP

2004-523013 A 2004.7.29



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(198) JP 2004-523013 A 2004.7.29

WO 01/45069 PCT/US00/34013
21/59
o4 956 o 948
{ [ 3 (
@ NewEr‘@ Langua{\;e Reference \ LB

File Edit| Bookmatk Options Help |
Contents | Index | Back | Overview | Topics | Glossary | << [ >> |
Expressions of NewEra: Object Expressions

An object expression is a specification that evaluates to an object reference. You can Al
reference objects through variables, function calls, casts, or constructors.
Ohject Expression
—/M—SELF
HV‘ iable |
ariable
Function Call }KCAST %ﬁg“szl
Object actual
COPY{Expression AS class
NEW —class-{[ Argument List]}
NULL-
Reference ( )
variable
\-class::/ record v

Object Expression
(not SELF nor NULL)
/M\-array[-~| Integer Expression 1

Element Deseription Restrictions
array Namne of the actual class of the abject. If object Must derive from
class expression includes a call to a constructor, an objectof  stafed class of
actual class is constructed. object reference.
array Nams of an ARRAY variable that contains areference o~ Element must
the abject. have a class for
class Name of a class previously declared in the same its data type.
modute, and also the stated class of the object
reference. . =
K1 D
FIG. 9H
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NswEra by Example Q@l

Overview of the Buttons2 Example ]}

Features of the Button2 Example || £

Flle Edit} Bookmark Options Heip

Contents' | Index '| Back | Overview | Jopics | Glossary '] << | >>
LET

Graphical Object Summary
Event Handler Summary
Important Event Handlers
{5 exampleWin :: stari( )
ElqueryBT :: activate( )
[ZfindBT : activate( )
EnextBT :: activate( )
ElpreviousBT :: activate( )
HinsertBT :: activate( )
[EideleteBT :: activate( )
[S1applyBT :: activate()
\[EJclearBT :: activate( )
SexitBT = activate( )
[HentryWIN :: pre-header extension
ElentryWIN :: class extensk

The LET siatement assigns a value or an object reference to a variable,
or else assigns a value 1o every member of a record or of an abject.

Case [: single-variable
LET

Variahle| =. Expression List
hioh = NULL
forei = foreign

g

Case I multiple-variable

LET record “—T WultpleValue } +
taar s < | S |
Variable ( )

entryWIN =2 pre-body {|[T} Glossary Terms

Enhancements and Varr NewEra Glossary

abstract class

absfract class .
b e v ot A dlass that cannot be used direct ate objecls,
MW_”%‘Y that serves as a base dass &;cv%&ctrg derivz ?:lhgelbm
access conf dlasses. Ses also congtruclor function,

accessible function

acfivation

acfive set

aciual argument
actual class,

aggregate function

2l

anchor

ANSI-compliant

appeatance 1 = N
950 952

FIG. 91
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FUNCTION driveStockRpt( destType SMALLINT, destName CHAR(*) )
1200 RETURNING VOID
“—~{.normal
Since objects, in particular ixRow objects, cannot be passed
as arguments to the report formatter, rows of fetched data will
be unpacked into a record that matches the data types and lengths
of elements in the fetched rows.
}
VARIAELE
stockRec RECORD
nn CHAR(15), ~- manufact.manu_name
sn SMALLINT, -- stock.stock_num
sd CHAR(15), -~ stock.description
sp MONEY(6,2), ~- stock.unit_price
su CHAR(4) ~~ stock.unit
END RECORD

stockStmt ixSQLStmt,
stmtString CHAR(*),
stockRow ixRow,

errorCode INTEGER,
logFile ixErrorLog
1205
“~{.normal
Use the implicit connection object to create an SQL statement
object. The comnection object must already be connected to a
database.
Checking the status of the prepare( ) call will confirm this.
1210 }
“~{.[edit stmt}
LET stockStmt =
1x8QLConnect : :getImplicitConnection().createStmtObject()
/,{.]file stmt}
1215

FIG. 12
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Generating a Report Using the Web
Datablade Module

7

Contributed by
Erik Hennum,
byExample Team

1510 %

The customer report example demonstrates how to use the
Web DataBlade module to query for data and report the
results in HTML format. —— 1505

cust_db.html—1515 150

This app page accepts a query and generates an HTML. report

qguerydb.htm|——1515 o
o

This HTML page contains a form that invokes an app page

sporisFooter.tag —1515 1520

The sportsFooter dynamic tag generates the footer for an
app page.
sportsHeader.tag — 1515 1520

The sportsHeader dynamic tag generates the header for an
app page.

== Click here to view or print all of the source files for this example.

FIG. 15B
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o
t

querydb.htmt File

This HTML page contains a form that invokes an app page instead of a CGI
program to process the values in the form.

1535

The sporisHeader dynamic tag creates a standard header for the HTML page
as well as standard opening text.

<?&Qﬁiﬂﬁé&x_ title="Customer Query*> %.1530
1540
As its action, the form must specify the Web Driver utility.

<p>
<FORM ACTION =*<?MIVAR>$WEB HOME<?/MIVAR'METHOD="GET"> %1530

1550
To specily the app page, the form must use a hidden input component. The }]535

input component must have a name of Mival and a value that's the name of
the app page. The input compenent below specifies the cust_db.htmi app
page.

<INPUT TYPE="HIDDEN® NAMB="MIval® VALUE<*/examples/CustRpt/cust_db.html®>
Optional state:

<INPUT TYPE="TEXT" NAME="SelectState" SIZE="3" MAXLENGTH="2">
<INPUT TYPE="SUBMIT" NAMB="SUBMIT" VALUE="SUBMIT">

</FoRe> 1530

/P>

</BODY>
</Bm>

FIG. 15D
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[

<}--<ibyx>

<intro>

<p><abstract>This HTML page contains a form that invokes %1535
an app page</abstract> instead of a CGI program to process

the values in the form.

</p>

</intro>

</ibyx> -- >

<1-- <ibyx>

<p> The sportsHeader dynamic tag creates a standard header » 1535
for the HTML page as well as standard opening text.

</p>

</ibyx> -->

<?sportsHeader title="Customer Query">

<l-- <ibyx>

<p> As its action, the form must specify the Web Driver utility.
</p>

</ibyx>-->

<P>

<FORM ACTION="<?MIVAR>$SWEB_HOME<?/MIVAR>" METHOD="GET">

<!~ <ibyx>

<p> To specify the app page, the form must use a hidden input component.
The input component must have a name of <strong>MIval</strong> and
a value that's the name of the app page. The input component below
specifies the <a href="cust_db.html">cust_db.html</a> app page.
</p>

</ibyx> -->

<INPUT TYPE="HIDDEN" NAME="MIval" VALUE="/examples/CustRpt/cust_db.html">

Optional state:
<INPUT TYPE="TEXT" NAME="gelectState" SIZE="3" MAXLENGTH="2">
<INPUT TYPE="SUBMIT" NAME="Submit" VALUE="Submit">

</FORM>
</P>

<?annotate>

</BODY>
< /HIML>

FIG. 15E
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EMBED ANNOTATIONS
IN SOURCE CODE
COMMENTS

1605

l

MARK UP ANNOTATIONS
WITH HTML TAGS AND
SPECIAL INSTRUCTION

TAGS

[ 110

l

EDIT SOURCE CODE
AND/OR ANNQOTATIONS

| 1615

FIG. 16A
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| 1650

44/59
1620
PARSE SOURCE 1625
CODE FILE
GENERATE ANNOTATION (1630
PAGES REFLECTING
PROGRAM STRUCTURE
¥ ¥
PROVIDE LINKS rLt’z35 HIGHLIGHT LANGUAGE
BETWEEN KEYWORDS IN SOURCE
ANNOTATION PAGES CODE
INCORPORATE | 1640
ANNOTATION
COMMENTS
Y
USINGJAVA SCRIPT, | ~164
NOTIFY FRAMEWORK
FIG. 16B
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RUN

1660

CHANGE USER
INTERFACE

| 16

REQUEST NEW
ANNOTATION
PAGE

| 1675

Y

COMMAND
BROWSER TO
DISPLAY
ANNOTATION
PAGE

1680

FIG. 16C
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<l - - <ibyx>
<intro>
<p> <abstract>This app page accepts s query and generates an HIML
report</abstract > in response.

18104 ™e app page uses Gymemic tags to generate the header and footer for the
HTML report.
<ip>

v
<p> The sportsheader dynamic tag creates a standard header
for the HTWL page as well as standard opening text.

</p>

<libyre - >

<?sportsHeader title="Customer Report'>

<) - - <ibyx>

<p> First, the app page checks whether m state was specifisd to use for

selecting customers in the state. If so, the block generates a

paragraph to identify the state.

</p>

</ibyx> - - >

<PHIVAR NAME=§WHERE_STR><7/MIVAR>

<PMIBLOCK COND="$(BND,§(XST,$selectState) , § (<,0,§ (STRLEN, $selectState)))">
<PUIVAR NAME= $WHERE. <7 /MIVAR>
<?UIVAR><P>For state: §selectState</P><?/MIVAR>

<?/MIBLOCK>

<l - - <ibyx>
<p>Next, the app page starts the table that will contain the data.
</p>

</ibyx> - ->
<P><TABLE BORDER="1">
<TR>
<TH>Number</TH><TE>Name</TH><TH>Company< /TH><TH>State</TH>
</TR>

<1 - - <ibyx>
<p> The MISQL block queries for customers, optionally selecting only customers
from the specified state. Because the contents of the block are generated

for every row of dats, a new table row describes each customer.

The &emp ;nbsp; HTML entity is a non-breaking space. By putting a non-breaking
space in each column, we force the Web Browser to display the colunn even
if the value is null.

</p>
</ibyx> - ->
<?MISQL SQL= "SELECT customer_num, fname, lname, company, state FROM customer $WHERE _STR; ">
<TR>
<TD> §lénbsp; </’ $3<, T>
</TR>
<7/MISQL>
</TABLE></P>
<1 - - <ibyx>

<p> The sportsFocter dynamic tag creates a standard footer
for the HTML page.
>

</p3
<{ibyx> - ->
<?sportsFooter>

FIG. 18C
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1900

Creating Web Applications with the Web

DataBlade AppPage
1930

1 this How To we'll build a simple Web application using Web DataBlade Application Page (AppPags). This
leb application will access an Informix database.

lequirements: IDS 9.x, the Web DataBlade module, BladeManager, and a web server. BladeManager is
rovided with IDS 9.x for UNIX. NT users must install BladeManager from the DataBiade Development Kit
JBDK)

hese instructions assume you've already installed Informix IDS 8.x and have it running lecally.
1935
Define a server connection and prepare a sample database.

1. Define a server connection with setnet32 (NT). Create a sample database b Prepare Database.
or use the storesT7 demo database.

Prepare the Web DataBlade development environment. gfg;ﬁ:gﬁ’”
2. Install the Web D: module and > Development
Environment.
3 Register the Web DataBlade module in the demo database with > Regis!ler(he Web
" BladeManager. DataBlads.
4. Create a sbspace for smart large objects, like gifs. 4 S{,Z%’Sg{,’;?,’;ge'ﬁ’_b
Install AppPage
5. Install AppPage Builder in your database. > Bullde; ;ré Your
gegfjdp App?ags
i uilder on Your
6. Setup AppPage Builder on your web server. > Web Soner.

Create Sample
7. Create a sample AppPage. P AppPage.

Run the sample application.
Enter the URL http:// your_server/scripts/webdriver.exe.

This How To has been compiled into two separate files for ease of printing. The basic file contains all of the steps
% u need to Create Web Applications with AppPage Builder. The secondaty file contains additional detailed
instructions for setting and' testing database environment properties.

FIG. 19B
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