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Using This Guide

Review this section for basic information about the guide you are using, as well as general support and
contact information.

About thisguide

This guide describes the NET+OS Web Application Toolkit for the Advanced Web Server. It isbased on
the RomPager Advanced Web Server Programming Reference, Version 4.00, from Allegro Software
Development Corporation. NET+OS, a network software suite optimized for the NET+ARM chip, is part
of the NET+Works integrated product family.

Conventionsused in thisguide

Convention Description
Italic type Used for emphasis and for book and manual titles, and reference documents.
In format statements and some command line examples, variables are also
show initalics.
Bold type Indicates specific choices within instructions in procedures. For example,

Click on Softwar e I nstallation.

<TAG> Source code, including HTML tags, are shown in this font. Note that angle
brackets are part of the tag name and do not indicate a placeholder.

Monospace Indicates filenames, pathnames, commands, and so on.
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Customer support

To get help with aquestion or technical problem with this product, or to make comments and
recommendations about our products or documentation, use the contact information listed in this table:

Technical support Telephone: (800) 243-2333 or +1 (781) 647-1234
Fax: +1 (781) 893-1338
E-mail: tech support@netsilicon.com

Documentation comments | techpubs@netsilicon.com

NetSilicon home page www.netsilicon.com

Online problem reporting http://www.netsilicon.com/support/problemreporting.jsp

An engineer will analyze the information you provide and
call you about the problem.
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Development Process Overview

The process of building Web pages for an embedded device running the Advanced Web Server is as follows:
Design the Web pages for the device.

Write the HTML code for these Web pages.

Identify the variables to be accessed.

Define the HTML linksto the variables.

Generate C source code from the HTML using the PBuilder compiler.

Flesh out the C source code for variable access.

N o g~ w D Pe

Compile and link the C source code for the target device.

Step 1. Design the Web pages

Thefirst step in developing Web pages for an embedded device is laying out the actual Web pages. What will the
pages look like? Will a page have forms for data entry or just be a display page? What user interface elements
will be employed? Which parts will be static and which will be dynamic? The dynamic components are partic-
ularly important since they need to be interfaced to the device.

Page design is beyond the scope of this manual, but an excellent reference book is Teach Yourself Web
Publishing with HTML in 14 Days by Laura Lemay (SamsNet). It covers page design and HTML coding in an
easy-to-read style, and includes a CD-ROM with helpful utilities.

Step 2. Write the HTML code

You can use any text editor to create HTML pages, because the storage format is a standard text file. Tools such
as Adobe PageMill and Microsoft FrontPage can speed up the page creation process a great deal, since they
provide WY SIWY G editing, as opposed to working directly with the HTML tags. Y ou should know some HTML
to port the pages efficiently. Most browsers have a View Source command, which you can use to look at the
HTML of pages you' ve seen on other servers. Before integrating your pages, you should preview the pages. Place
themin asingle directory on your disk and use the Open File option of your browser to preview the pages.

For pages with forms, check the HTML pages to make sure the form actions (URL ) for each page are specified
and unique, and that the form item tags have unique names specified. Also make sure that the form method (GET
or POST) isthe one you want to use. The POST method passes the form arguments in the HTTP request body;
they areinvisible to the user. The GET method appends the form arguments to the URL ; they are visible.
Sometimes thisis desirable for repeated (or bookmarked) queries, but usually you want the forms to be submitted
with the POST method.

Step 3. Identify the variables to be accessed

Once you have designed and coded your HTML pages, the key engineering task is to identify the device variables
used in these pages. Each HTML page to be displayed may contain dynamic data retrieved from the device.
Additionally, the device can be controlled by using HTML forms that pass data from the browser to the device.

Examples of dynamic data display are the status of ports on an Ethernet switch or the level of toner remaining in
alaser printer. Examples of controlling a device are specifying the initial configuration of a router or changing
the temperature setting of a building HV AC system. Each variable to be displayed or written needs to have the
access to that variable defined. The RomPager engine uses a variable access structure for each variable. The
variable access structure contains pointers to the direct memory location of the variable or to an access routine, as
well as type information about the variable.

Advanced Web Server Toolkit 1



The access routines used to read/write the variables are referred to as Get/Set routines throughout this manual
because of their resemblance to SNMP Get/Set calls. These calls may indeed be the same Get/Set routines as
used by SNMP if the device is SNMP manageable. Alternatively, they may be new calls written just to support
the Web-based management of the device. The variable access structures provide the link between the HTML
pages and forms and the Get/Set routines.

Step 4. Define the HTML links to the variables

The variable access structures are defined by using special RomPager HTML comment tags that can be incorp-
orated into the HTML file that defines a page. These comment tags, which are integrated with the HTML code of
apage, are used to passinformation to the PBuilder compiler about how the variables will be accessed. The
compiler generates the ANSI C source code version of the HTML code. The combined HTML and comment tags
describe the page layout and the access structures to the variables, while keeping the actual code that accesses the
variables in separately compiled modules.

Step 5. Generate C source code using the PBuilder compiler

The next step in the processisto pass the HTML pages through the PBuilder compiler to produce C source code.
The following figure shows the flow of the modules that are developed and passed through compile and linking

steps.

MyPage.htm

\

—> PageBuilder [
Compiler

RpUsrDct.txt v v RpUsrDct.c  RpUsrDct.h

hjh

MyPsge.c MyPage v.c

\ A /
—Pp ANSI-C
Compiler

RomPager Engine *
—» Linker
OS, TCP, etc.
Boot
Image
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The PBuilder compiler usesthe HTML input file to build two output files:
e The C source code that represents the compressed internal format of the HTML page with structures for
both static text and variable access
e A setof stub routines that can be fleshed out to access the variables

The compiler uses a built-in system dictionary for HTML and an optional user provided dictionary to compress
commonly used character strings and phrases. See the Phrase Dictionaries section for further details.

If you have more than one HTML file, you should put them in a batch file and process this batch file ( . pbb)
using PBuilder, rather than processing them individually. Using abatch file ensures the correct RpPages. c file
is generated for your application.

Step 6. Flesh out the C source code for variable access

The stub routines produced by the PBuilder compiler need to be fleshed out to access the variables, or they can
be discarded, if the variable access structures point to existing access routines.

Step 7. Compile and link the C source code

The final step in the process of building the Web pages for the device is compiling the C source code. Since the
PBuilder compiler produces standard ANSI C code, you can use any compliant compiler to generate the object
code. The object code is then linked into the same ROM image as the engine and the Get/Set routines.

The next sections of the manual describe the HTML Comment Tags used to define pages, how to use the com-
piler, and the other information necessary to build a Web management application.

Note: Using some PBuilder functions requires calling RpHSGetServerData, which returns a handle to the
internal data structure maintained on the server. See the NET+OS API Reference.

Advanced Web Server Toolkit 3



HTML Comment Tags

HTML comment tag formats

The PBuilder compiler prepares the internal format of an HTML page by examining the page and storing the
information into internal C-format structures that are used by the RomPager engine to serve the page. The
internal structures consist of static elements for storing the regular HTML and dynamic elements for storing
information about how to create the dynamic HTML at runtime. RomPager comment tags are a specia form of
standard HTML comment tags that are used to provide the compiler instructions for creating the RomPager
internal formats. Since most HTML editors support HTML comment tags, the RomPager internal format infor-
mation may be stored in the HTML file along with the normal HTML for displaying a page.

The form of an HTML comment tag is:

<l— the comment —>
The RomPager comment tags are used in this manner:

<I— rompagercommenttag keywordl=valuel keyword2=value2 .—>

<P>Some Sample HTML</P>

<l-- RpEnd -->
The tag provides the compiler with the information it needs to prepare the internal RomPager structures. Nor-
mally, there will be sample HTML following this tag, so that when the page is previewed by an offline browser
or HTML page editor, the offline page will show what the dynamic page will look like when it is served. The
page editor ignores the RomPager comment tags and displays the sample HTML. The RpEnd tag tells the
compiler where the regular HTML starts up again.

For the cases where there is no sample HTML, the RpNoSamp e keyword can be inserted into any comment tag.
In this case, the statement:

<I— rompagercommenttag keywordl=valuel keyword2=value2 .. RpNoSample —>
isequivalent to:

<I— rompagercommenttag keywordl=valuel keyword2=value2 .. —><!-- RpEnd -->
Most of the dynamic RomPager elements have a variable access structure that contains pointers to access the
dynamic information. The pointers are qualified with a type to indicate how the pointer is used to access the
variable. The pointers can point to a memory location, or afunction routine. Most variable access structures have
methods both for retrieving a value (the Get pointer) and for setting avalue (the Set pointer).

The comment tag keywords are used to specify the values of the variable access structures. The pointer types are
indicated by the RpGetType and RpSetType keywords. The allowed values for these keywords are:

Direct

Function

Complex

Null
If the pointer typeisDirect, then RpGetPtr or RpSetPtr specifies the name of the memory location of the
variable. If the pointer typeis Function or Complex, the RpGetPtr or RpSetPtr keyword specifies the
name of the routine to the variable. If the pointer type is RpGetPtr or RpSetPtr, customer-provided routines
are used to access the variable.
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If the comment tag is describing aform element that is only used to set a value and has no Get function, a key-
word value of Nul I can be specified for RpGetType. If the RpGetType or RpSetType keywords are not
specified, avalue of Direct isused. If RpGetPtr or RpSetPtr isnot specified and the comment tag contains
aName or RpName keyword, the pointer name is created from the Name or RpName keyword.
[RpGetType, RpSetType] = [Direct, Function, Complex, Null]

When the RomPager engine serves a page or processes aform, it provides conversion between the HTML ASCII
string format and the device internal format. The type of conversion requested is indicated by using the
RpTextType keyword in the various RomPager comment tags. The allowed values are:

ASCI 1

ASCI IExtended

ASCIIFixed

Hex

HexColonForm

DotForm

Signed8

Signedl16

Signed32

Signed64

Unsigned8

Unsignedl16

Unsigned32

Unsigned64

If the RpTextType keyword is not specified, ASCI I is used.

RpTextType = [ASCII1, ASClIExtended, ASCIIFixed, Hex, HexColonForm, DotForm,
Signed8, Signedl6, Signed32, Signed64,Unsigned8, Unsignedl6, Unsigned32,
Unsigned64]

Theinternal elements that PBuilder creates all have default identifiers. The Rpldentifier keyword can be
used with most RomPager comment tags to define a specific internal identifier. Memory savings can be achieved
by using common elements among more than one page. If an element is to be used more than once, a specific
identifier can be provided by using the Rpldentifier keyword. The RpUseldentifier comment tag
(which is discussed later) is used to refer to the additional uses of the common element. Normally, the internal
elements that are defined are inserted into a page/form element list aswell as being individually defined. If the
elements being defined are common el ements that are included independently, the Independent keyword can
be set to prevent the element from being included in the page/form element list.

The Name keyword can be used in any RomPager comment tag to define the HTML name that is used to refer to
the internal element. The RomPager comment tags that are used to define <INPUT> tags or form elements all
require the Name keyword, but this keyword can be used with any RomPager comment tag to set up a name
association. Since the name takes storage in device memory, a developer with alimited resource device should
use name associations only when needed, and short names are preferable to longer names.

If you are using JavaScript in form elements, both PBuilder and the RomPager engine must be configured to store
and display the JavaScript along with the rest of the internal elements. For PBuilder, you must enable the
UseJavaScript keyword in the PbSetUp . txt file. PBuilder then assumes that all unrecognized keywords
are JavaScript and assigns storage in the structure for the JavaScript. The RomPager engine can recreate the
JavaScript when the element is displayed. See the <INPUT TYPE=Button> example to see the use of JavaScript
in RomPager comment tags.
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Static text

Static text is the building block used for the bulk of an HTML page. It consists of all the text that does not vary as
pages are served. PBuilder analyzes static text elements and compresses them using the built-in system phrase
dictionary and a user-supplied phrase dictionary.

HTML comment tags

<l— RpDataZeroTerminated —>

<l— RpDZT —>

<I— RpEnd —>
The RpDataZeroTerminated tag and the RpEnd tag bracket HTML static text and are used to define the
internal elements that generate the text when the page is served. These tags are not normally needed in a page,
since PBuilder processes all unrecognized text as though it were bracketed by these tags. They can be used for
clarity to define the HTML text not specified by the other RomPager comment tags. RpDZT isan aias for
RpDataZeroTerminated.

Function prototypes

None.

Sample

¥isible Page Title

Commented HTML

<I— RpDataZeroTerminated —><HTML><HEAD>

<TITLE>HTML Page Title</TITLE>

</HEAD><BODY><!-- RpEnd -->

<l— RpDZT —><P><H2><CENTER>Visible Page Title</CENTER>
</H2></P><1-- RpEnd -->

Internal structures

/* Element List ltems */
{ eRpltemType DataZeroTerminated, &PgSample_ Item 1 },
{ eRpltemType DataZeroTerminated, &PgSample_ Iltem 2 },
/* Structures */
static char PgSample_Item 1[] =
C_OHTML_oOHEAD_oTITLE “HTML Page Title” C_XTITLE_xHEAD_oBODY;
static char PgSample_Item 2[] =
C _oP C _oH2 C_oCENTER “Visible Page Title”
C_XCENTER C_xH2 C_xP;

Sample generated HTML

<HTML><HEAD><TITLE>HTML Page Title</TITLE></HEAD><BODY>
<P><H2><CENTER>Visible Page Title</CENTER></H2></P>
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Dynamic values

A dynamic value can be inserted anywhere in a page by pointing to the variable location or a function to provide
the value.

HTML comment tags

<I— RpDisplayText RpGetType=gt RpGetPtr=gp RpTextType=t Size=s —>
<I— RpNamedDisplayText Name=n RpGetType=gt RpGetPtr=gp
RpTextType=t Size=s —>

These tags define the location of the variable to display or point to afunction to retrieve that variable. The value
of the variable is dynamically inserted into the HTML page being displayed. If you specify RpTextType, the
RomPager engine converts non-ASCII values at runtime. The Size keyword is used for conversions when
RpTextType isASCI IFixed, Hex, HexColonForm, or DotForm to specify the number of characters that
should appear on the page for the field. The Name keyword is used with RpNamedDisplayText and specifies
the HTML name to be passed into complex Get routines.

These tags give you the equivalent of “ Server-side includes’ in that if you want to have C functions that are
called to insert arbitrary display data into the middle of a page, you can use these tags with the default
RpTextType of ASCI 1.

Function prototypes

GetType = Function - TextType = ASCIl, ASCIIFixed, Hex, HexColonForm,
DotForm

typedef char * (*rpFetchBytesFuncPtr)(void);

GetType = Complex - TextType = ASCII, ASCIIFixed, Hex, HexColonForm, DotForm

typedef char * (*rpFetchBytesComplexPtr)(void *theServerDataPtr,

char *theNamePtr, Signedl6Ptr thelndexValuesPtr);
GetType = Function - TextType = Unsigned8, Unsignedl6, Unsigned32,
Unsigned64

typedef Unsigned8 (*rpFetchUnsigned8FuncPtr) (void);

typedef Unsignedl6 (*rpFetchUnsigned16FuncPtr) (void);

typedef Unsigned32 (*rpFetchUnsigned32FuncPtr) (void);

typedef Unsigned64 (*rpFetchUnsigned64FuncPtr) (void);

GetType = Complex - TextType = Unsigned8, Unsignedl16, Unsigned32, Unsigned64

typedef Unsigned8 (*rpFetchUnsigned8ComplexPtr)(void *theServerDataPtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);

typedef Unsignedl6 (*rpFetchUnsignedl6ComplexPtr)(void *theServerDataPtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);

typedef Unsigned32 (*rpFetchUnsigned32ComplexPtr)(void *theServerDataPtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);

typedef Unsigned64 (*rpFetchUnsigned64ComplexPtr)(void *theServerDataPtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);

GetType = Function - TextType = Signed8, Signedl16, Signed32, Signed64

typedef Signed8 (*rpFetchSigned8FuncPtr) (void);

typedef Signed1l6 (*rpFetchSignedl6FuncPtr)(void);

typedef Signed32 (*rpFetchSigned32FuncPtr)(void);

typedef Signed64 (*rpFetchSigned64FuncPtr)(void);

GetType = Complex - TextType = Signed8, Signedl6, Signed32, Signed64
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typedef Signed8 (*rpFetchSigned8ComplexPtr)(void *theServerDataPtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);

typedef Signedl6 (*rpFetchSignedl6ComplexPtr)(void *theServerDataPtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);

typedef Signed32 (*rpFetchSigned32ComplexPtr)(void *theServerDataPtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);

typedef Signed64 (*rpFetchSigned64ComplexPtr)(void *theServerDataPtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);

Sample
The IF Address is: 199 200.100.50 on the Computer Boorm roater.

Commented HTML

<I-- RpDisplayText RpGetType=Function RpGetPtr=SomeFunction -->

The 1P Address is: <!-- RpEnd -->

<I-- RpDisplayText RpGetType=Direct RpGetPtr=thelpAddress
RpTextType=DotForm Size=15 -->199.200.100.50<!-- RpEnd -->

<I-- RpNamedDisplayText RpName=ThisName RpGetType=Complex
RpGetPtr=AnotherFunction --> on the Computer Room router.<!-- RpEnd -->

Internal structures
/* Element List ltems */

{ eRpltemType DisplayText, &PgSample_Item_ 1 3},
{ eRpltemType DisplayText, &PgSample_ltem 2 },
{ eRpltemType_ NamedDisplayText, &PgSample_Iltem 3 },

/* Structures */

rpTextDisplayltem PgSample Item_ 1
SomeFunction,
eRpVarType_Function
eRpTextType_ ASCII,
0]

}:

rpTextDisplayltem PgSample_ ltem 2
&thelpAddress,
eRpVarType_Direct,
eRpTextType_DotForm,
15

¥

1l
pre

1l
pre

Sample generated HTML
<P>The IP Address is: 199.200.100.50 on the Computer Room router.</P>
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HTML <INPUT> elements

HTML forms use <INPUT> tags to describe information that can be entered in aform. The RpFormInputtagis
used to provide PBuilder with the information it needsto prepare the internal structures to support the <INPUT>

tags.

HTML comment tag

<I— RpFormlnput TYPE=t NAME=n VALUE=v RpGetType=gt RpGetPtr=gp
RpSetType=st RpSetPtr=sp RpTextType=tt MaxLength=m
Size=s RpltemNumber=in Dynamic —>
TYPE = [text, password, hidden, checkbox, radio, file, button, reset, submit]
Thistag contains the information for both the generation of an <INPUT> tag and for processing the form value.
The TYPE keyword can be text, password, hidden, checkbox, radio, file, button, reset, or
submi t indicating the value for the <INPUT> tag Type keyword. If this keyword is not specified, text is used.

The Size keyword is used for the <INPUT> tag S1ZE keyword and for data type conversions when
RpTextType isASCI IFixed, Hex, HexColonForm, or DotForm to specify the number of characters that
should appear on the page for the field.

MaxLength isused for the <INPUT> tag MAXLENGTH keyword.
The VALUE keyword is used for the <INPUT> tag Value keyword when TYPE is radio, reset, or submit.

If TYPE isradio, the RpltemNumber keyword can supply avalue to which the radio button group variableis
set if thisradio button is chosen. If RpltemNumber is not specified, the value for the radio button becomes one
greater than the last radio button.

The Dynamic keyword is used if the form element will be used inside arepeat group. For further information,
see the section on Repeat Groups.
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<INPUT TYPE=TEXT>

HTML comment tag

<I— RpFormlnput TYPE=text NAME=n RpGetType=gt RpGetPtr=gp

RpSetType=st RpSetPtr=sp RpTextType=tt MaxLength=m Size=s —>

Thistag isused in aform to define text entry fields. The HTML name of the checkbox is specified by the NAME
keyword. The Size keyword determines the display size of the field and the MaxLength keyword determines
the maximum number of characters that can be entered in the field. The RomPager engine provides automatic
data conversion from the HTML/form string format depending on the value of the RpTextType keyword. The
function prototypes used to access and store the values are shown as follows.

Function prototypes

GetType
typedef

GetType
typedef
GetType
typedef
typedef
typedef
typedef
GetType
typedef
typedef
typedef

typedef

GetType
typedef
typedef
typedef
typedef
GetType
typedef
typedef

typedef

= Function - TextType = ASCII, ASCIlIFixed, Hex, HexColonForm, DotForm
char * (*rpFetchBytesFuncPtr)(void);

= Complex - TextType = ASCII, ASCIIFixed, Hex, HexColonForm, DotForm

char * (*rpFetchBytesComplexPtr)(void *theServerDataPtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);
= Function - TextType = Unsigned8, Unsignedl6, Unsigned32, Unsigned64

Unsigned8 (*rpFetchUnsigned8FuncPtr) (void);
Unsignedl16 (*rpFetchUnsigned16FuncPtr) (void);
Unsigned32 (*rpFetchUnsigned32FuncPtr) (void);
Unsigned64 (*rpFetchUnsigned64FuncPtr) (void);
= Complex - TextType = Unsigned8, Unsignedl16, Unsigned32, Unsigned64

Unsigned8 (*rpFetchUnsigned8ComplexPtr)(void *theServerDataPtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);

Unsigned16 (*rpFetchUnsignedl6ComplexPtr)(void *theServerDataPtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);

Unsigned32 (*rpFetchUnsigned32ComplexPtr)(void *theServerDataPtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);

Unsigned64 (*rpFetchUnsigned64ComplexPtr)(void *theServerDataPtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);

= Function - TextType = Signhed8, Signedl6, Signed32, Signhed64

Signed8 (*rpFetchSigned8FuncPtr) (void);
Signedl6 (*rpFetchSignedl6FuncPtr)(void);
Signed32 (*rpFetchSigned32FuncPtr)(void);
Signed64 (*rpFetchSigned64FuncPtr)(void);
= Complex - TextType = Signed8, Signhedl6, Signed32, Signed64

Signed8 (*rpFetchSigned8ComplexPtr)(void *theServerDataPtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);

Signedl16 (*rpFetchSignedl6ComplexPtr)(void *theServerDataPtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);

Signed32 (*rpFetchSigned32ComplexPtr)(void *theServerDataPtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);

10
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typedef Signed64 (*rpFetchSigned64ComplexPtr)(void *theServerDataPtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);

SetType = Function - TextType = ASCII, ASCIIFixed, Hex, HexColonForm, DotForm
typedef void (*rpStoreAsciiTextFuncPtr)(char *theValuePtr);
SetType = Complex - TextType = ASCII, ASCIIFixed, Hex, HexColonForm, DotForm

typedef void (*rpStoreAsciiTextComplexPtr)(void *theServerDataPtr,
char *thevaluePtr, char * theNamePtr,
Signedl16Ptr thelndexValuesPtr);

SetType = Function - TextType = Unsigned8, Unsignedl6, Unsigned32,
Unsigned64

typedef void (*rpStoreUnsigned8FuncPtr)(Unsigned8 theValue);

typedef void (*rpStoreUnsignedl6FuncPtr)(Unsigned16 theValue);
typedef void (*rpStoreUnsigned32FuncPtr)(Unsigned32 theVvalue);
typedef void (*rpStoreUnsigned64FuncPtr)(Unsigned64 thevValue);

SetType = Complex - TextType = Unsigned8, Unsignedl6, Unsigned32, Unsigned64

typedef void (*rpStoreUnsigned8ComplexPtr)(void *theServerDataPtr,
Unsigned8 theValue, char *theNamePtr,

Signedl16Ptr thelndexValuesPtr);

typedef void (*rpStoreUnsignedl6ComplexPtr)(void *theServerDataPtr,
Unsigned16 thevValue, char *theNamePtr,

Signedl16Ptr thelndexValuesPtr);

typedef void (*rpStoreUnsigned32ComplexPtr)(void *theServerDataPtr,

Unsigned32 thevValue, char *theNamePtr,

Signedl16Ptr thelndexValuesPtr);

typedef void (*rpStoreUnsigned64ComplexPtr)(void *theServerDataPtr,
Unsigned64 thevValue, char *theNamePtr,

Signedl16Ptr thelndexValuesPtr);

SetType = Function - TextType = Signhed8, Signedl6, Signed32, Signhed64

typedef void (*rpStoreSigned8FuncPtr)(Signed8 thevalue);

typedef void (*rpStoreSignedl6FuncPtr)(Signedl6 theValue);
typedef void (*rpStoreSigned32FuncPtr)(Signed32 theValue);
typedef void (*rpStoreSigned64FuncPtr)(Signed64 theValue);

SetType = Complex - TextType = Signed8, Signedl6, Signed32, Signed64

typedef void (*rpStoreSigned8ComplexPtr)(void *theServerDataPtr,
Signed8 theValue, char *theNamePtr,

Signedl16Ptr thelndexValuesPtr);

typedef void (*rpStoreSignedl6ComplexPtr)(void *theServerDataPtr,
Signedl16 theValue, char *theNamePtr,

Signedl16Ptr thelndexValuesPtr);

Advanced Web Server Toolkit
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typedef void (*rpStoreSigned32ComplexPtr)(void *theServerDataPtr,
Signed32 theValue, char *theNamePtr,

Signedl16Ptr thelndexValuesPtr);

typedef void (*rpStoreSigned64ComplexPtr)(void *theServerDataPtr,
Signed64 theValue, char *theNamePtr,

Signedl16Ptr thelndexValuesPtr);

Sample

|Initial Text
|u.u.u.u

Commented HTML

<I-- RpFormlnput TYPE=“TEXT” NAME=“TextValue” SIZE=*20"" MAXLENGTH=*20" -->
<INPUT TYPE=“TEXT” NAME=“TextValue” VALUE=“Initial Text”
S1ZE=20" MAXLENGTH=*“20" >
<I-- RpEnd -->
<I-- RpFormlnput TYPE=“TEXT” NAME=‘“DefaultGateway” SIZE=*15" MAXLENGTH=*15"
RpGetType=Complex RpGetPtr=GetDefaultGateway
RpSetType=Complex RpSetPtr=SetDefaultGateway RpTextType=“DotForm” -->
<INPUT TYPE=“TEXT” NAME=*“‘DefaultGateway” VALUE=*“0.0.0.0~"
S1ZE=*15" MAXLENGTH=*“15" >
<I-- RpEnd -->

Internal structures

/* Element List ltems */
{ eRpltemType FormAsciiText, &PgSample_ltem_ 1 },
{ eRpltemType_ FormAsciiText, &PgSample_ltem 2 },

/* Structures */

static rpTextFormltem PgSample_Item 1 = {

“TextValue™,

&TextValue,

&TextValue,

eRpVarType_Direct,

eRpVarType_Direct,

eRpTextType_ ASCII,

20,

20

12 Advanced Web Server Toolkit



static rpTextFormltem PgSample Item 2 = {
“DefaultGateway”,
GetDefaul tGateway,
SetDefaul tGateway,
eRpVarType_Complex,
eRpVarType_Complex,
eRpTextType_DotForm,
15,
15

3
/* Variables and Functions */

char TextValue[21] = “Initial Text”;
char theGatewayAddress[4] = { 0, 0, 0, O };

char *GetDefaultGateway(void *theServerDataPtr, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr) {

return theGatewayAddress;

}

void SetDefaultGateway(void *theServerDataPtr, char *theValuePtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr)

memcpy (theGatewayAddress, thevValuePtr, 4);
}

Sample generated HTML

<INPUT TYPE=“TEXT” NAME=*TextValue” SIZE=*20" MAXLENGTH=*20"
VALUE=“Initial Text”>

<INPUT TYPE=“TEXT” NAME=*DefaultGateway” SIZE=*15" MAXLENGTH=*“15"
VALUE=*0.0.0.0"">

Advanced Web Server Toolkit
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<INPUT TYPE=PASSWORD>
<INPUT TYPE=HIDDEN>

HTML comment tag
<I— RpFormlnput TYPE=password NAME=n RpGetType=gt RpGetPtr=gp
RpSetType=st RpSetPtr=sp RpTextType=tt MaxLength=m Size=s —>
<I— RpFormlnput TYPE=hidden NAME=n RpGetType=gt RpGetPtr=gp
RpSetType=st RpSetPtr=sp RpTextType=tt MaxLength=m Size=s —>

These tags are used in aform to define password and hidden fields. Password fields behave the same way as text
entry fields except that the browser does not display the value that is keyed in. Hidden fields are not displayed by
the browser, but are still submitted with other fieldsin aform. They can be used by applications for state passing.
The keywords for these tags work the same way as in the TYPE=text tags.

Function prototypes

These comment tags use the same functions for accessing variables as the TYPE=text tags.

Sample

Pazswrornd Field: |
Hidden Field:

Commented HTML

<I-- RpDataZeroTerminated --><P>Password Field:&nbsp;&nbsp;<!-- RpEnd -->
<I-- RpFormlnput TYPE=PASSWORD NAME=Password SIZE=25 MAXLENGTH=25
RpTextType=ASCI 1
RpGetType=Direct RpGetPtr=gPassword
RpSetType=Direct RpSetPtr=gPassword -->
<INPUT TYPE=""PASSWORD” NAME=*‘Password” VALUE=“Initial Password Text”
SIZE="25" MAXLENGTH=*25" >
<I-- RpEnd -->
<I-- RpDataZeroTerminated --><BR>Hidden Field:<!-- RpEnd -->
<I-- RpFormlnput TYPE=HIDDEN NAME=Hidden RpTextType=ASCIlI
RpGetType=Direct RpGetPtr=gHidden
RpSetType=Direct RpSetPtr=gHidden -->
<INPUT TYPE="HIDDEN” NAME=“Hidden” VALUE=“Initial Hidden Text”>
<I-- RpEnd -->
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Internal structures

/* Element List ltems */
{ eRpltemType_ DataZeroTerminated,
{ eRpltemType_ FormPasswordText,
{ eRpltemType_ DataZeroTerminated,
{ eRpltemType FormHiddenText,

/* Structures */

static char PgSample_Item 1[] =

&PgSample_Item 1 3},
&PgSample_Item 2 },

&PgSample_Item 3 },
&PgSample_Item 4 3},

C_oP “Password Field:” C_NBSP C _NBSP;

static rpTextFormltem PgSample_ltem

“Password”,
&gPassword,
&gPassword,
eRpVarType_Direct,
eRpVarType_Direct,
eRpTextType_ ASCII,
25,

25,

};

static char PgSample_ltem 3[] =
C_oBR “Hidden Field: “;

static rpTextFormltem PgSample_ltem .

“Hidden”,
&gHidden,
&gHidden,
eRpVarType_Direct,
eRpVarType_Direct,
eRpTextType_ ASCII,
20,

20,

};

/* Variables and Functions */

static char gPassword[26] = “Initial

2 =4
4 = {
Password Text”;

static char gHidden[26] = “Initial Hidden Text”;

Sample generated HTML

<P>Password Field:&nbsp;&nbsp;<INPUT TYPE=*“PASSWORD” NAME=‘““Password”
Password Text”><BR>
Hidden Field:<INPUT TYPE=“HIDDEN” NAME=*“Hidden” VALUE=“Initial

MAXLENGTH=*25" VALUE=*Initial

Hidden Text”>

SIZE=25"

Advanced Web Server Toolkit
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<INPUT TYPE=CHECKBOX>

HTML comment tag

<I— RpFormlnput TYPE=checkbox NAME=n RpGetType=gt RpGetPtr=gp
RpSetType=st RpSetPtr=sp —>
Thistag is used in aform to define checkbox elements. The HTML name of the checkbox is specified by the
NAME keyword. The functions described as follows can be used to access and store a Boolean value that
determines whether the box is checked or not.

Since HTML forms only submit the checkbox items that are checked on aform, all checkboxes on aform will be
turned of f by the RomPager engine at the beginning of form processing. Then as the form is processed, the
individual checkbox itemsthat are checked, will be set to on. Both the reset and set operations use the set
function specified by the comment tag.

Function prototypes

GetType = Function

typedef Boolean (*rpFetchBooleanFuncPtr)(void);

GetType = Complex

typedef Boolean (*rpFetchBooleanComplexPtr)(void *theServerDataPtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);

SetType = Function
typedef void (*rpStoreBooleanFuncPtr)(Boolean thevalue);
SetType = Complex

typedef void (*rpStoreBooleanComplexPtr)(void *theServerDataPtr,
Boolean theValue, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr);

Sample

& Checkhox

Commented HTML

<I-- RpFormlnput TYPE=CHECKBOX NAME=CheckBox
RpGetType=Function RpGetPtr=GetCheckBox
RpSetType=Function RpSetPtr=SetCheckBox -->

<INPUT TYPE=*"CHECKBOX” NAME=*‘CheckBox’’>

<I-- RpEnd -->

<!-- RpDataZeroTerminated -->A Checkbox<BR><!-- RpEnd -->
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Internal structures

/* Element List ltems */
{ eRpltemType_ FormCheckbox, &PgSample_Item 1 },
{ eRpltemType_ DataZeroTerminated, &PgSample_Item 2 },
/* Structures */
static rpCheckboxFormltem PgSample Item_ 1 = {
“CheckBox”,
GetCheckBox,
SetCheckBox,
eRpVarType_Function,
eRpVarType_Function

3

static char PgSample_ltem 2[] =
“A Checkbox” C_o0BR;

/* Variables and Functions */

Boolean theCheckBoxValue = True;

Boolean GetCheckBox(void) {
return theCheckBoxValue;

}

void SetCheckBox(Boolean theValue) {

theCheckBoxValue = theValue;
¥

Sample generated HTML
<INPUT TYPE="“CHECKBOX” NAME=*““CheckBox” CHECKED>A Checkbox<BR>

Advanced Web Server Toolkit
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<INPUT TYPE=RADIO>

HTML comment tag

<I— RpRadioButtonGroup NAME=n RpGetType=gt RpGetPtr=gp
RpSetType=st RpSetPtr=sp —>

<I— RpFormlnput TYPE=radio NAME=n VALUE=v RpltemNumber=in —>
These tags are used in aform to define radio button groups. Radio buttons are used to specify groups of values,
only one of which can be selected at atime. The RpRadioButtonGroup tag contains the information that is
common for al radio buttons of aradio button group. It contains the information for both the generation of the
button display values and for processing the form value. The Name keyword specifies the identification of the
radio button group. This tag must precede the <!— RpFormInput TYPE=radio —> tagsfor agiven radio
button group. If it is missing, PBuilder creates aradio group structure with default values.

The RpFormInput tag for aradio button uses the Name keyword to specify the radio button group it belongs to,
uses the Value keyword to specify the HTML value and uses the Rp I temNumber keyword to specify the item
number used for internal processing. If the Rp 1temNumber keywords are not specified, PBuilder supplies
default values starting at O.

When a page is displayed, the RomPager engine uses the access functions described as followsto retrieve a
value. It matches the retrieved val ue against the item number of each button in the group to determine which
button to highlight. When aform is submitted, the RomPager engine matches the HTML value of the submitted
button against the buttons in the radio group to determine which item number to pass to the storage functions.

Function prototypes
GetType = Function
typedef rpOneOfSeveral (*rpFetchRadioGroupFuncPtr)(void);

GetType = Complex

typedef rpOneOfSeveral (*rpFetchRadioGroupComplexPtr)
(void *theServerDataPtr, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr);

SetType = Function

typedef void (*rpStoreRadioGroupFuncPtr)(rpOneOfSeveral theValue);
SetType = Complex

typedef void (*rpStoreRadioGroupComplexPtr)(void *theServerDataPtr,
rpOneOfSeveral thevalue, char *theNamePtr,

Signedl16Ptr thelndexValuesPtr);

Sample
{3 Cne Radio Bution @) Another Radio Button
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Commented HTML

<I-- RpRadioButtonGroup NAME=RadioButtonGroup
RpGetType=Direct RpGetPtr=gRadioButtonGroup RpSetType=Direct

RpSetPtr=gRadioButtonGroup -->
<I-- RpFormlnput TYPE=RADIO NAME=RadioButtonGroup VALUE=One RpltemNumber=0 -->

<INPUT TYPE=“RADIO” NAME=*“‘RadioButtonGroup” VALUE=“One”’>
<I-- RpEnd -->
<I-- RpDZT -->One Radio Button<!-- RpEnd -->
<I-- RpFormlnput TYPE=RADIO NAME=RadioButtonGroup VALUE=Another
RpltemNumber=1 -->

<INPUT TYPE=“RADIO” NAME=*‘RadioButtonGroup” VALUE=“Another” CHECKED>
<I-- RpEnd -->
<I-- RpDZT -->Another Radio Button<BR><!-- RpEnd -->

Internal structures

/* Element List ltems */
{ eRpltemType FormRadioButton, &PgSample_Item 1 },
{ eRpltemType_ DataZeroTerminated, &PgSample_Item 2 },
{ eRpltemType FormRadioButton, &PgSample_Item 3 },
{ eRpltemType_ DataZeroTerminated, &PgSample_Item 4 3},

/* Structures */

static rpRadioGrouplnfo PgSample Item 0 = {
“RadioButtonGroup™,
&gRadioButtonGroup,
&gRadioButtonGroup,
eRpVarType_Direct,
eRpVarType_Direct
};

static rpRadioButtonFormltem PgSample Item_ 1 = {
&PgSample_Item O,
“One”,
0]

3

static char PgSample_ltem 2[] =
“One Radio Button\n”’;

static rpRadioButtonFormltem PgSample Item 3 = {
&PgSample_Item O,
“Another”,
1

¥

static char PgSample_ltem 4[] =
“Another Radio Button” C_o0BR;
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/* Variables and Functions */
rpOneOfSeveral gRadioButtonGroup = 1;

Sample generated HTML

<INPUT TYPE=*“RADIO” NAME=*‘RadioButtonGroup” VALUE=*“One”’>

One Radio Button
<INPUT TYPE=*RADI0” NAME=*“RadioButtonGroup” VALUE=*“Another” CHECKED>

Another Radio Button<BR>
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<INPUT TYPE=FILE>

HTML comment tag

<I— RpFormlnput TYPE=File NAME=n MaxLength=m Size=s —>
Thistagisused in aform to define the field for selecting afile to upload. In order for HTTP file uploads to

work, the Enctype keyword in the RpFormHeader tag must be specified as MULTIPART/FORM-DATA.

Function prototypes

There are no access functions for this element type.

Sample

|

Commented HTML

<!-- RpFormlnput TYPE=“file” NAME=“FileUpload” SI1ZE=*“15" MAXLENGTH=*15" -->
<INPUT TYPE=“FILE” NAME=“FileUpload” SI1ZE=*“15" MAXLENGTH=*15">
<I-- RpEnd -->

Internal structures

/* Element List ltems */
{ eRpltemType FormFile, &PgSample Item_1 },
/* Structures */
static rpFileFormltem PgSample_ Item 1 = {
“FileUpload”,
15,
15

¥

Sample generated HTML
<INPUT TYPE=“FILE” NAME=“FileUpload” SIZE=*15" MAXLENGTH=*15">
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<INPUT TYPE=BUTTON>

HTML comment tag

<I— RpFormlnput TYPE=button NAME=n RpGetType=gt RpGetPtr=gp
RpSetType=st RpSetPtr=sp —>
These input elements are normally used as placeholders for JavaScript commands. The HTML name of the
button is specified by the NAME keyword. The value displayed on the button is determined by the text functions
described asfollows. If the UseJavaScript keyword is enabled in the PbSetUp . txt file, PBuilder assumes
that all unrecognized keywords are JavaScript and assigns storage in the structure for the JavaScript. The
RomPager engine recreates the JavaScript when the element is displayed.

Function prototypes

GetType = Function
typedef char * (*rpFetchBytesFuncPtr)(void);
GetType = Complex

typedef char * (*rpFetchBytesComplexPtr)(void *theServerDataPtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);
SetType = Function

typedef void (*rpStoreAsciiTextFuncPtr)(char *thevValuePtr);
SetType = Complex

typedef void (*rpStoreAsciiTextComplexPtr)(void *theServerDataPtr,
char *thevaluePtr, char * theNamePtr,
Signedl16Ptr thelndexValuesPtr);

Sample

Commented HTML

<I-- RpFormlnput TYPE=BUTTON NAME=MyButton RpGetType=Direct RpGetPtr=gMyButton
RpSetType=Direct RpSetPtr=gMyButton onclick=ButtonClick(this.form) -->
<INPUT TYPE=*BUTTON” NAME=*“MyButton” VALUE=*Click Here”
onclick=ButtonClick(this.form)>
<I-- RpEnd -->
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Internal structures

/* Element List ltems */
{ eRpltemType FormButton, &PgSample_ Item 1 },

/* Structures */

static rpCheckboxFormltem PgSample Item_ 1 = {
“MyButton”,
&gMyButton,
&gMyButton,
eRpVarType_Direct,
eRpVarType_Direct,
gJavaScript
};

/* Variables and Functions */

static char gMyButton[] = “Click Here”;
static char gJdavaScript[] = “ onclick=ButtonClick(this.form)”
Sample generated HTML

<INPUT TYPE=“BUTTON” NAME=*“MyButton” VALUE=“Click Here”
onclick=ButtonClick(this.form)>
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<INPUT TYPE=RESET>
<INPUT TYPE=SUBMIT>

HTML comment tag

<I— RpFormlnput TYPE=submit VALUE=Vv —>
<!— RpFormlnput TYPE=reset VALUE=v —>

These tags are used to define HTML Submit and Reset buttons. The VALUE keyword defines the label displayed
on the button. Reset buttons are used for functions local to the browser and never trigger server actions. Submit
buttons are recognized by the RomPager engine and the value is stored in the engine’ s data structure. If the
device needs to know which of multiple Submit buttons was pressed, it can use the
RpGetSubmitButtonValue calback routine to retrieve the stored value.

Function prototypes

There are no function calls with these e ements.

Sample

auhrmit Form I [ Eeaet Form

Commented HTML

<I-- RpFormlnput TYPE=SUBMIT VALUE=“Submit Form”-->
<INPUT TYPE=*"SUBMIT” NAME=“Submit” VALUE=“Submit Form”>
<I-- RpEnd -->
<I-- RpFormlnput TYPE=RESET VALUE=*Reset Form” -->
<INPUT TYPE="RESET” VALUE=“Reset Form”>
<I-- RpEnd -->

Internal structures

/* Element List ltems */
{ eRpltemType FormSubmit, &PgSample Item_1 },
{ eRpltemType_ FormReset, &PgSample_Item 2 },
/* Structures */

rpButtonFormltem PgSample Item 1 = {
“Submit Form”

};

rpButtonFormltem PgSample Item 2 = {
“Reset Form”

};
Sample generated HTML

<INPUT TYPE=*“SUBMIT” NAME=*Submit” VALUE=*Submit Form’>
<INPUT TYPE="RESET” VALUE=*“Reset Form”>
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<INPUT TYPE=SUBMIT>

HTML comment tag

<I— RpFormNamedSubmit NAME=n RpGetType=gt RpGetPtr=gp
RpSetType=st RpSetPtr=sp —>
Defines HTML Submit buttons, where the label displayed on the button is determined at run time. Thistagisaso
useful to define individually named buttons that can be referred to by JavaScript. The HTML name of the button
is specified by the NAME keyword. The value that will be displayed on the button is determined by the text
functions described as follows.

Function prototypes

GetType = Function
typedef char * (*rpFetchBytesFuncPtr)(void);

GetType = Complex

typedef char * (*rpFetchBytesComplexPtr)(void *theServerDataPtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);

SetType = Function

typedef void (*rpStoreAsciiTextFuncPtr)(char *theValuePtr);

SetType = Complex

typedef void (*rpStoreAsciiTextComplexPtr)(void *theServerDataPtr,
char *thevaluePtr, char * theNamePtr,

Signedl16Ptr thelndexValuesPtr);

Sample

[Aﬂd”ﬂhamge”[)elete]

Commented HTML

<I-- RpFormNamedSubmit NAME=Submitl RpGetType=Direct RpGetPtr=gAddName
RpSetType=Direct RpSetPtr=gAddName -->
<INPUT TYPE=“SUBMIT” NAME=““Submitl” VALUE=“Add”>

<I-- RpEnd -->

<I-- RpFormNamedSubmit NAME=Submit2 RpGetType=Function RpGetPtr=GetChangeName
RpSetType=Function RpSetPtr=SetChangeName -->
<INPUT TYPE=“SUBMIT” NAME=*“Submit2” VALUE=*“Change”>

<I-- RpEnd -->

<I-- RpFormNamedSubmit NAME=Submit3 RpGetType=Complex RpGetPtr=GetDeleteName
RpSetType=Complex RpSetPtr=SetDeleteName -->
<INPUT TYPE=“SUBMIT” NAME=*“Submit3” VALUE=“Delete”>

<I-- RpEnd -->

Internal structures

/* Element List ltems */
{ eRpltemType_ FormNamedSubmit, &PgSample_ltem_ 1 },
{ eRpltemType_ FormNamedSubmit, &PgSample_ltem 2 },
{ eRpltemType_ FormNamedSubmit, &PgSample_ltem 3 },
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/* Structures */

static rpCheckboxFormltem PgSample Item_1[]
“Submitl”,
&gAddName,
&gAddName,
eRpVarType_Direct,
eRpVarType_Direct
};
static rpCheckboxFormltem PgSample Item_2[]
“Submit2”,
GetChangeName,
SetChangeName,
eRpVarType_Function,
eRpVarType_Function
};
static rpCheckboxFormltem PgSample Item_3[]
“Submit3”,
GetDeleteName,
SetDeleteName,
eRpVarType_Complex,
eRpVarType_Complex
};

1
oy

1
oy

1
oy

/* Variables and Functions */
static char gAddName[15] = “Add”;
static char gChangeName[15] = “Change”;
static char gDeleteName[15] = “Delete”;
char *GetChangeName(void) {
return gChangeName;
}
void SetChangeName(char *theValuePtr) {
strcpy(gChangeName, theValuePtr);
}
char *GetDeleteName(void *theServerDataPtr, char *theNamePtr,
Signedl1l6Ptr thelndexValuesPtr) {
return gDeleteName;
}
void SetDeleteName(void *theServerDataPtr, char *thevValuePtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr) {
strcpy(gDeleteName, theValuePtr);

}

Sample generated HTML

<INPUT TYPE=*“SUBMIT” NAME=*“Submitl” VALUE=*“Add”>
<INPUT TYPE=*SUBMIT” NAME=*“Submit2” VALUE=*“Change”>
<INPUT TYPE=*“SUBMIT” NAME=*“Submit3” VALUE=*“Delete”>
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<SELECT><OPTION>
(Fixed List — Single Select)

HTML comment tag

<I— RpFormSingleSelect NAME=n Size=s RpGetType=gt RpGetPtr=gp
RpSetType=st RpSetPtr=sp Dynamic —>

<I— RpSingleSelectOption VALUE=v RpltemNumber=i —>

<!— RpEndSelect —>

These tags are used for creating <SELECT> menus where the list of menu choices is known at compile time and
only a single choice can be made from the menu.

The RpFormSingleSelect tag contains the information for the generation of the <SELECT> tag and for
processing the form value. The Name keyword specifiesthe HTML name of the item. The Size keyword is used
for the <SELECT> tag SI1ZE keyword, which controls the size of the menu list. If the keyword is not specified, 1
is used. The access functions are used to retrieve and store a value that corresponds with a given option. The
Dynamic keyword is used if the form element will be used inside a repeat group.

TheRpSingleSelectOption comment tag provides the specifications of the options for the <SELECT> list.
The tag uses the Value keyword to specify the display string of the option and uses the Rp 1 temNumber
keyword to specify the item number used for internal processing. If the Rp 1temNumber keywords are not
specified, PBuilder supplies default values starting at 1.

The RpEndSe lect comment tag is used to terminate the options list of the <SELECT> menu.

When a page is displayed, the RomPager engine uses the access functions described as followsto retrieve a
value. It matches the retrieved value against the item number of each option in the <SELECT> list to determine
which option to highlight. When aform is submitted, the RomPager engine usesthe HTML name of the
submitted option to determine the value to pass to the storage function.

Function prototypes

GetType = Function
typedef Unsigned8 (*rpFetchRadioGroupFuncPtr)(void);

GetType = Complex

typedef Unsigned8 (*rpFetchRadioGroupComplexPtr)(void *theServerDataPtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);

SetType = Function

typedef void (*rpStoreRadioGroupFuncPtr)(Unsigned8 theValue);

SetType = Complex

typedef void (*rpStoreRadioGroupComplexPtr)(void *theServerDataPtr,

Unsigned8 theValue, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr);
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Sample

Ttem
Item
Item
Ttem

W 03 B

<l

Commented HTML

<I-- RpFormSingleSelect NAME=“Fixed Single Select” SIZE=4
RpGetType=Direct RpGetPtr=gFixedSingleSelect
RpSetType=Direct RpSetPtr=gFixedSingleSelect -->
<SELECT NAME=*“Fixed Single Select” SIZE=*“4">

<I-- RpEnd -->

<I-- RpSingleSelectOption VALUE=“Item 1”
<OPTION>Item 1

<I-- RpEnd -->

<I-- RpSingleSelectOption VALUE=“Item 2”
<OPTION SELECTED>Item 2

<I-- RpEnd -->

<I-- RpSingleSelectOption VALUE=“Item 3”
<OPTION>Item 3

<I-- RpEnd -->

<I-- RpSingleSelectOption VALUE=“Item 4~
<OPTION>Item 4

<I-- RpEnd -->

<I-- RpSingleSelectOption VALUE=“Item 5”
<OPTION>Item 5

<I-- RpEnd -->

<I-- RpEndSelect -->
</SELECT>

<I-- RpEnd -->

Internal structures

/* Element List Items */
{ eRpltemType_ FormFixedSingleSelect,
/* Structures */

static rpOption_OneSelect PgSample Item_1 Option5

(rpOption_OneSelectPtr) O,
“ltem 57,
5

3

static rpOption_OneSelect PgSample Item_1 Option4

&PgSample_Item_1 Option5,
“ltem 47,
4

3

RpltemNumber=1 -->

RpltemNumber=2 -->

RpltemNumber=3 -->

RpltemNumber=4 -->

RpltemNumber=5 -->

&PgSample_Item 1 },

1
oy

1
oy
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static rpOption_OneSelect PgSample Item_1 Option3
&PgSample_Item_1 Option4,

1
oy

“ltem 37,
3
};
static rpOption_OneSelect PgSample Item_1 Option2 = {
&PgSample_Item_1 Option3,
“ltem 27,
2
};
static rpOption_OneSelect PgSample Item_1 Optionl = {

&PgSample_Item_1 Option2,
“ltem 17,
1

¥

static rpFixedSingleSelectFormlitem PgSample Item 1 = {
“Fixed Single Select”,
&PgSample_Iltem_ 1 Optionil,
&gFixedSingleSelect,
&gFixedSingleSelect,
eRpVarType_Direct,
eRpVarType_Direct,
4

¥
/* Variables and Functions */

rpOneOfSeveral gFixedSingleSelect = 2;

Sample generated HTML

<SELECT NAME=*Fixed Single Select” SIZE=*4">
<OPTION VALUE=1>Item 1

<OPTION VALUE=2 SELECTED>Item 2

<OPTION VALUE=3>Item 3

<OPTION VALUE=4>1tem 4

<OPTION VALUE=5>1tem 5

</SELECT>
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<SELECT><OPTION>
(Fixed List — Multiple Sdect)

HTML comment tag

<I— RpFormMultiSelect NAME=n Size=s Dynamic —>
<I— RpMultiSelectOption VALUE=v RpGetType=gt RpGetPtr=gp
RpSetType=st RpSetPtr=sp —>
<!— RpEndSelect —>
These tags are used for creating <SELECT> menus where the list of menu choices is known at compile time and
multiple choices can be made from the menu.

The RpFormMultiSelect tag contains the information for the generation of the <SELECT MULT IPLE> tag
and for processing the form value. The Name keyword specifiesthe HTML name of the item. The Size keyword
is used for the <SELECT> tag S1ZE keyword, which controls the size of the menu list. If the keyword is not
specified, 1 isused. The Dynamic keyword is used if the form element will be used inside a repeat group.

The RpMultiSelectOption comment tag provides the specifications of the options for the <SELECT> list.
The tag uses the Val ue keyword to specify the display string of the option. It uses the functions described as
follows to access a Boolean value that determines whether an option is selected or not.

The RpEndSe lect comment tag is used to terminate the options list of the <SELECT> menu.

Similar to checkboxes, an HTML form with a<SELECT MULTIPLE> item will submit only the options selected
in the list. So, the RomPager engine will set al optionsin the list to off at the beginning of form processing. Then
asthe formis processed, the individual options that are selected will be set to on. Both the reset and set
operations use the set function by specifying RpTextType specified by the comment tag.

Function prototypes

GetType = Function
typedef Boolean (*rpFetchBooleanFuncPtr)(void);

GetType = Complex
typedef Boolean (*rpFetchBooleanComplexPtr)(void *theServerDataPtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);

SetType = Function
typedef void (*rpStoreBooleanFuncPtr)(Boolean thevalue);

SetType = Complex

typedef void (*rpStoreBooleanComplexPtr)(void *theServerDataPtr,
Boolean theValue, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr);

Sample
Ttem 1 |45
Item 2 [ |
Item 2
Item 4 ||
Ttem 5 |°F
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Commented HTML

<I-—- RpFormMultiSelect NAME=FixedMultiple SIZE=0 -->
<SELECT MULTIPLE NAME=“FixedMultiple”>
<I-- RpEnd -->
<I-- RpMultiSelectOption VALUE=*Item 1” RpGetType=Direct RpGetPtr=glteml
RpSetType=Direct RpSetPtr=glteml -->
<OPTION>Item 1
<I-- RpEnd -->
<I-- RpMultiSelectOption VALUE=*Item 2” RpGetType=Direct RpGetPtr=gltem2
RpSetType=Direct RpSetPtr=gltem2 -->
<OPTION SELECTED>Item 2
<I-- RpEnd -->
<I-- RpMultiSelectOption VALUE=*Item 3" RpGetType=Direct RpGetPtr=gltem3
RpSetType=Direct RpSetPtr=gltem3 -->
<OPTION SELECTED>Item 3
<I-- RpEnd -->
<I-- RpMultiSelectOption VALUE=*Item 4 RpGetType=Direct RpGetPtr=gltem4
RpSetType=Direct RpSetPtr=gltem4 -->
<OPTION>I1tem 4
<I-- RpEnd -->
<I-- RpMultiSelectOption VALUE=*Item 5" RpGetType=Direct RpGetPtr=gltem5
RpSetType=Direct RpSetPtr=gltem5 -->
<OPTION>Item 5
<I-- RpEnd -->
<I-- RpEndSelect -->
</SELECT>
<I-- RpEnd -->

Internal structures

/* Element List ltems */
{ eRpltemType FormFixedMultiSelect, &PgSample Item 1 },

/* Structures */

static rpOption_MultiSelect PgSample_Item 1 Option5 = {
(rpOption_MultiSelectPtr) O,
“Item 57,
&gltem5,
&gltem5,
eRpVarType_Direct,
eRpVarType_Direct
};

static rpOption_MultiSelect PgSample_Item 1 Optiond = {
&PgSample_Item_1 Option5,
“Item 47,
&gltem4,
&gltem4,
eRpVarType_Direct,
eRpVarType_Direct

Advanced Web Server Toolkit

31



static rpOption_MultiSelect PgSample_Item 1 Option3 = {

&PgSample_Item_1 Option4,
“ltem 37,
&gltem3,
&gltem3,
eRpVarType_Direct,
eRpVarType_Direct

};

static rpOption_MultiSelect PgSample_Item 1 Option2 = {

&PgSample_Item_1 Option3,
“ltem 27,
&gltem2,
&gltem2,
eRpVarType_Direct,
eRpVarType_Direct

};

static rpOption_MultiSelect PgSample_Item 1 Optionl = {

&PgSample_Item_ 1 Option2,
“Item 17,
&glteml,
&glteml,
eRpVarType_Direct,
eRpVarType_Direct

}:

static rpFixedMultiSelectFormltem PgSample Item_ 1 = {

“FixedMultiple”,
&PgSample_Item_1 Optionil,

0

};

/* Variables and Functions */
static Boolean glteml = False;
static Boolean gltem2 = True;
static Boolean gltem3 = True;
static Boolean gltem4 = False;
static Boolean gltem5 = False;

Sample generated HTML

<SELECT MULTIPLE NAME=*FixedMultiple”>
<OPTION>1tem 1

<OPTION SELECTED>Item 2

<OPTION SELECTED>Item 3

<OPTION>1tem 4

<OPTION>Item 5

</SELECT>
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<SELECT><OPTION>
(VariableList — String Values)

HTML comment tag

<I— RpFormVariableSelect NAME=n MULTIPLE RpResetPtr=r
RpGetType=gt RpGetPtr=gp RpSetType=st RpSetPtr=sp
Size=s RpTextType=t RpFieldWidth=F Dynamic —>
Thistag is used for creating <SELECT> menus where the list of menu choicesis created at run time. The values
retrieved by the access functions are used to create the list of choices and the selected values are returned to the
storage functions when the form is processed.

The RpFormVariableSelect tag contains the information for the generation of the <SELECT> and
<OPTI0ON> tags and for processing the form value. The Name keyword specifies the HTML name of theitem.
The Size keyword is used for the <SELECT> tag S1ZE keyword, which controls the size of the menu list. If the
keyword is not specified, 1 isused. The MULT IPLE keyword specifies that the MULT IPLE keyword isto be
generated for the <SELECT> tag, which allows multiple options to be selected from the list. If the MULT IPLE
keyword is present, the RpResetPtr keyword must also be supplied to specify a pointer to afunction that is
called to reset the options. The RpFieldWidth keyword is used for conversionswhen RpTextType is

ASCI IFixed, Hex, HexColonForm, or DotForm to specify the number of characters that should appear on
the page for the field. The Dynami c keyword is used if the form element is used inside a repeat group.

The engine calls the Get function once to get the value to display for each <OPT 10N> string until the function
returns a null pointer to signal that there are no more <OPT 10N> strings. The engine increments
theltemNumber each time the Get function is called. The values returned to the Set function during form
processing are the values that the Get function supplied for the selected options.

Function prototypes

GetType = Function
typedef void * (*rpFetchOptionFuncPtr)(Unsigned8 theltemNumber,
Boolean *theOptionSelectedFlag);

GetType = Complex
typedef void * (*rpFetchOptionComplexPtr)(void *theServerDataPtr,
char *theNamePtr,
Signedl16Ptr thelndexValuesPtr,
Unsigned8 theltemNumber,
Boolean *theOptionSelectedFlag);
Reset Function

typedef void (*rpResetVarSelectPtr)(void *theServerDataPtr);

The prototypes used for setting the value of the selected option are the same as the SetType prototypes used by
the <INPUT TYPE=TEXT> tags. The actual prototype used depends on the value of the RpSetType and
RpTextType keywords.
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Sample

One |55 0.0.0.0 i
R 1.1.1.1 ]
Three R B
Four 3.3.3.3
Five 4.4.4.4
Six 7.7.7.7
Seven 2.8.8.8
Eight 15.15.15.15
1616 16 16
32 .32 32 32
32 .22.32 .32
63 .63.63.63
64 64 64 64
127 127 127127
|| 128 122,128 128 ||
i 255,255 255,255 [1h

Commented HTML

<I-- RpFormVariableSelect NAME=VariableSingle SI1ZE=16 RpTextType=ASCIlI
RpGetType=Function RpGetPtr=VariableSingleGet
RpSetType=Function RpSetPtr=VariableSinglePut -->
<SELECT NAME=*“VariableSingle” SIZE=*16">
<OPTION>0One
<OPTION SELECTED>Two
<OPTION>Three
<OPTION>Four
<OPTION>Five
<OPTION>Six
<OPTION>Seven
<OPTION>Eight
</SELECT>
<I-- RpEnd -->

<I-- RpFormVariableSelect NAME=VariableMultiple MULTIPLE SIZE=0

RpFieldWidth=15 RpTextType=DotForm RpResetPtr=VariableMultipleReset
RpGetType=Function RpGetPtr=VariableMultipleGet
RpSetType=Function RpSetPtr=VariableMultiplePut -->

<SELECT MULTIPLE NAME=*VariableMultiple”>

<OPTION>0.0.0.0
<OPTION>1.1.1.1
<OPTION SELECTED>2.
<OPTION SELECTED>3.
<OPTION>4.4.4.4
<OPTION SELECTED>7.7.7.7
<OPTION SELECTED>8.8.8.8
<OPTION>15.15.15.15
<OPTION>16.16.16.16
<OPTION>32.32.32.32
<OPTION>32.32.32.32
<OPTION>63.63.63.63
<OPTION>64.64.64.64
<OPTION>127.127.127.127
<OPTION>128.128.128.128

2.2.2
3.3.3
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<OPTION>255.255.255.255
</SELECT>
<I-- RpEnd -->

Internal structures

/* Element List ltems */
{ eRpltemType_ FormVariableSingleSelect, &PgSample_Item 1 },
{ eRpltemType FormVariableMultiSelect, &PgSample_Iltem 2 },

/* Structures */

static rpVariableSelectFormlitem PgSample Item 1 = {
“VariableSingle”,
(rpResetVarSelectPtr) O,
VariableSingleGet,
VariableSinglePut,
eRpVarType_Function,
eRpVarType_Function,
eRpTextType_ ASCII,
0,
16

};

static rpVariableSelectFormltem PgSample Item 2 = {
“VariableMultiple™,
VariableMultipleReset,
VariableMultipleCet,
VariableMultiplePut,
eRpVarType_Function,
eRpVarType_Function,
eRpTextType_DotForm,
15,
0

3
/* Variables and Functions */

#define kvariableSingleCount 8
#define kvariableMultipleCount 16

static Unsigned8 gVariableSingleSelect = 2;
static char *gVariableSingleSelectltems[kVariableSingleCount] = {
“One”,
“Two”’,
“Three™,
“Four™,
“Five”,
“Six”,
“Seven”,
“Eight”
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typedef struct {
Boolean fSelected;
Unsigned8 fvalue[4];
} VariableMultiSelect, *VariableMultiSelectPtr;

static VariableMultiSelect gVariableMultiSelect[kVariableMultipleCount] = {

{ False, { 0, 0, 0, O0%3}1},
{False, { 1, 1, 1, 13} 3,
{True, { 2, 2, 2, 2}3}3,
{True, { 3, 3, 3, 33}1},
{ False, { 4, 4, 4, 433,
{True, { 7, 7, 7, 73}1%,
{ True, { 8, 8, 8, 8131},
{ False, { 15, 15, 15, 15 } },
{ False, { 16, 16, 16, 16 } 1},
{ False, { 32, 32, 32, 321%}},
{ False, { 32, 32, 32, 321}},
{ False, { 63, 63, 63, 631} },
{ False, { 64, 64, 64, 64 } },
{ False, { 127, 127, 127, 127 } },
{ False, { 128, 128, 128, 128 } },
{ False, { 255, 255, 255, 255 } }

};
static void *VariableSingleGet(Unsigned8 theltemNumber,
Boolean *theOptionSelectedFlag) {
*theOptionSelectedFlag = (theltemNumber + 1) == gVariableSingleSelect;
return (theltemNumber < kVariableSingleCount) ?
gvVariableSingleSelectltems[theltemNumber] : (void *) O;
}
static void VariableSinglePut(char *thevaluePtr) {
int theltemslindex;
theltemsindex = 0;
while (theltemslindex < kVariableSingleCount &&
strcmp(thevValuePtr, gVariableSingleSelectltems[theltemsindex])) {
theltemsindex += 1;
}
gVariableSingleSelect = theltemsindex + 1;
return;
}
static void *VariableMultipleGet(Unsigned8 theltemNumber,
Boolean *theOptionSelectedFlag) {
*theOptionSelectedFlag = gVariableMultiSelect[theltemNumber].fSelected;
return (theltemNumber < kVariableMultipleCount) ?
&gVariableMultiSelect[theltemNumber].fvalue : (void *) 0O;
}
static void VariableMultipleReset(void *theServerDataPtr) {
int thelndex;
VariableMultiSelectPtr theVariableMultiSelectPtr;

36

Advanced Web Server Toolkit



theVariableMultiSelectPtr = gVariableMultiSelect;

for (thelndex = 0; thelndex < kvVariableMultipleCount; thelndex += 1) {
theVariableMultiSelectPtr->fSelected = False;
theVariableMultiSelectPtr += 1;

3

return;

static void VariableMultiplePut(char *theValuePtr) {

int thelndex;

VariableMultiSelectPtr theVariableMultiSelectPtr;

Boolean theFoundFlag;

theVariableMultiSelectPtr = gVariableMultiSelect;

thelndex = 0;

theFoundFlag = False;

while (1theFoundFlag && thelndex < kVariableMultipleCount) {

if (Imemcmp(theValuePtr, theVariableMultiSelectPtr->fvalue,
sizeof(theVvariableMultiSelectPtr->fValue))) {

thevariableMultiSelectPtr->fSelected = True;
theFoundFlag = True;

s
else {
thevariableMultiSelectPtr += 1;
thelndex += 1;
3
3
return;

}

Sample generated HTML

<SELECT NAME=*“VariableSingle” SIZE=“16">
<OPTION>0One

<OPTION SELECTED>Two
<OPTION>Three
<OPTION>Four
<OPTION>Five

<OPTION>Six
<OPTION>Seven
<OPTION>Eight

</SELECT>

<SELECT MULTIPLE NAME=*“VariableMultiple”>
<OPTION>0.0.0.0
<OPTION>1.1.1.1

<OPTION SELECTED>2.2.2.2
<OPTION SELECTED>3.3.3.3
<OPTION>4.4.4_4

<OPTION SELECTED>7.7.7.7
<OPTION SELECTED>8.8.8.8
<OPTION>15.15.15.15
<OPTION>16.16.16.16
<OPTION>32.32.32.32
<OPTION>32.32.32.32
<OPTION>63.63.63.63
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<OPTION>64.64.64.64
<OPTION>127.127.127.127
<OPTION>128.128.128.128
<OPTION>255.255.255.255
</SELECT>
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<SELECT><OPTION>
(VariableList — Item Number Values)

HTML comment tag

<I— RpFormVarValueSelect NAME=n MULTIPLE RpResetPtr=r
RpGetType=gt RpGetPtr=gp RpSetType=st RpSetPtr=sp
Size=s RpTextType=t RpFieldWidth=F Dynamic —>
Thistag is used for creating <SELECT> menus where the list of menu choicesis created at run time. The values
retrieved by the access functions are used to create the list of choices and the item number of the choiceis
returned to the storage function when the form is processed.

The RpFormVarValueSe lect tag contains the information for the generation of the <SELECT> and
<OPTI0ON> tags and for processing the form value. The Name keyword specifies the HTML name of theitem.
The Size keyword is used for the <SELECT> tag S1ZE keyword, which controls the size of the menu list. If the
keyword is not specified, 1 isused. The MULT IPLE keyword specifies that the MULT IPLE keyword isto be
generated for the <SELECT> tag, which allows multiple options to be selected from the list. If the MULT IPLE
keyword is present, the RpResetPtr keyword must also be supplied to specify a pointer to afunction that is
called to reset the options. The RpFieldWidth keyword is used for conversionswhen RpTextType is

ASCI IFixed, Hex, HexColonForm, or DotForm to specify the number of characters that should appear on
the page for the field. The Dynami c keyword is used if the form element is used inside a repeat group.

The engine calls the application’s Get function to retrieve the label to display for the <OPT 10N> string. The Get
function will be called once for each <OPT 10N> string until the function returns a null pointer to signal that there
are no more <OPT ION> strings. The engine increments the I temNumber each time the Get function is called.
When the application’s Get function returns the label to display for the <OPTION> string, it also returns an
arbitrary unsigned 32-bit value that will be associated with the display string. This unsigned 32-bit value can be a
numeric, a structure pointer, or any other value that the application finds useful. The engine encodes the value
using 8 hex digitsin the VALUE keyword of the <OPT 10N> tag.

When the browser submits the form, the engine takes the 8 hex digits and turns it back into the unsigned 32 bit
value. Inturn, thisvalue is passed to the Set function during form processing for the application to handle. With
some machines, the encoded value can appear to be byte-swapped, but the value will be reassembled correctly at
form processing time. In this way, the value returned to the Set function is the unsigned 32-bit val ue associated
with the <OPT 10N> display string rather than the display string. This capability can be used to simplify the form
processing routines used for variable list menus.

Function prototypes

GetType = Function

typedef void * (*rpFetchOptionValueFuncPtr)(Unsigned8 theltemNumber,
Boolean *theOptionSelectedFlag,
Unsigned32Ptr theValuePtr);

GetType = Complex

typedef void * (*rpFetchOptionValueComplexPtr)(void *theServerDataPtr,
char *theNamePtr,
Signedl16Ptr thelndexValuesPtr,
Unsigned8 theltemNumber,
Boolean *theOptionSelectedFlag,
Unsigned32Ptr theValuePtr);
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Reset Function

typedef void (*rpResetVarSelectPtr)(void *theServerDataPtr);
SetType = Function

typedef void (*rpStoreUnsigned32FuncPtr)(Unsigned32 theValue);
SetType = Complex

typedef void (*rpStoreUnsigned32ComplexPtr)(void *theServerDataPtr,
Unsigned32 thevValue, char *theNamePtr, Signedl16Ptr thelndexValuesPtr);

Sample
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Commented HTML

<I-- RpFormVarValueSelect NAME=VariableValueSingle SI1ZE=1 RpTextType=ASCIlI
RpGetType=Function RpGetPtr=VariableValueSingleGet
RpSetType=Function RpSetPtr=VariableValueSinglePut -->
<SELECT NAME=*“VariableValueSingle” SIZE=“1">
<OPTION VALUE=00000001>0One Hundred
<OPTION VALUE=00000002 SELECTED>Two Hundred
<OPTION VALUE=00000003>Three Hundred
<OPTION VALUE=00000004>Four Hundred
<OPTION VALUE=00000005>Five Hundred
</SELECT>
<!l-- RpEnd -->
<I-- RpFormVarValueSelect NAME=VariablevalueMultiple MULTIPLE SIZE=0
RpFieldWidth=15 RpTextType=DotForm RpResetPtr=VarValueMultipleReset
RpGetType=Function RpGetPtr=VarValueMultipleGet
RpSetType=Function RpSetPtr=VarValueMultiplePut -->
<SELECT MULTIPLE NAME=*“VariableValueMultiple”>
<OPTION VALUE=00000000>0.0.0.0
<OPTION VALUE=00000001>1.1.1.1
<OPTION VALUE=00000002 SELECTED>2.
<OPTION VALUE=00000003 SELECTED>3.
<OPTION VALUE=00000004>4_.4_.4_4
<OPTION VALUE=00000005 SELECTED>7.7.7.7

2.2.2
3.3.3
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<OPTION VALUE=00000006 SELECTED>8.8.8.8
<OPTION VALUE=00000007>15.15.15.15
<OPTION VALUE=00000008>16.16.16.16
<OPTION VALUE=00000009>32.32.32.32
<OPTION VALUE=0000000a>32.32.32.32
<OPTION VALUE=0000000b>63.63.63.63
<OPTION VALUE=0000000c>64.64.64 .64
<OPTION VALUE=0000000d>127.127.127.127
<OPTION VALUE=0000000e>128.128.128.128
<OPTION VALUE=0000000f>255.255.255.255
</SELECT>

<I-- RpEnd -->

Internal structures

/* Element List ltems */
{ eRpltemType_ FormVarValueSingleSelect, &PgSample_Item 1 },
{ eRpltemType FormVarValueMultiSelect, &PgSample_Iltem 2 },

/* Structures */

static rpVariableSelectFormlitem PgSample Item 1 = {
“VariablevValueSingle™,
(rpResetVarSelectPtr) O,
VariableValueSingleGet,
VariableValueSinglePut,
eRpVarType_Function,
eRpVarType_Function,
eRpTextType_ ASCII,
0,
1

};

static rpVariableSelectFormltem PgSample ltem 2 = {
“VariablevValueMultiple”,
VarValueMultipleReset,
VarValueMultipleCet,
VarValueMultiplePut,
eRpVarType_Function,
eRpVarType_Function,
eRpTextType_DotForm,
15,
0

3
/* Variables and Functions */

#define kvariablevalueSingleCount 5
#define kvVariableMultipleCount 16

static Unsigned8 gVarValueSingleSelect = 2;
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static char *gVarValueSingleSelectltems[kVariableValueSingleCount] = {

“One Hundred
“Two Hundred

“Three Hundred”,

“Four Hundre
“Five Hundre

3

d,, ’
d,, ’

typedef struct {
Boolean TfSelected;
fvalue[4];

Unsigned8

} VariableMultiSelect, *VariableMultiSelectPtr;

static VariableMultiSelect gVariableMultiSelect[kVariableMultipleCount] = {

{ False,
{ False,
{ True,
{ True,
{ False,
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static void *VariablevalueSingleGet(Unsigned8 theltemNumber,
Boolean *theOptionSelectedFlag,
Unsigned32Ptr theValuePtr) {
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*theOptionSelectedFlag = (theltemNumber + 1) == gVarValueSingleSelect;

*theValuePtr

}

static void VariableValueSinglePut(Unsigned32 thevValue) {

gVarValueSingleSelect

return;

}

= (Unsigned8) theValue;

theltemNumber + 1;
return (theltemNumber < kVariableSingleCount) ?
gVarValueSingleSelectltems[theltemNumber]

: (void *) 0;

42
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static void *VarValueMultipleGet(Unsigned8 theltemNumber,

Boolean *theOptionSelectedFlag,

Unsigned32Ptr theValuePtr) {
*theOptionSelectedFlag = gVariableMultiSelect[theltemNumber].fSelected;
*theValuePtr = theltemNumber;
return (theltemNumber < kVariableMultipleCount) ?

&gVariableMultiSelect[theltemNumber].fvalue : (void *) 0;
}
static void VarValueMultipleReset(void *theServerDataPtr) {
int thelndex;
VariableMultiSelectPtr theVariableMultiSelectPtr;

theVariableMultiSelectPtr = gVariableMultiSelect;

for (thelndex = 0; thelndex < kvVariableMultipleCount; thelndex += 1) {
theVariableMultiSelectPtr->fSelected = False;
theVariableMultiSelectPtr += 1;

}

return;

}

static void VarValueMultiplePut(Unsigned32 theValue) {
gVariableMultiSelect[theValue].fSelected = True;
return;

}

Sample generated HTML

<SELECT NAME=*“VariableValueSingle” SIZE=“1">
<OPTION VALUE=00000001>0One Hundred

<OPTION VALUE=00000002 SELECTED>Two Hundred
<OPTION VALUE=00000003>Three Hundred

<OPTION VALUE=00000004>Four Hundred

<OPTION VALUE=00000005>Five Hundred

</SELECT>

<SELECT MULTIPLE NAME=*VariableValueMultiple”>
<OPTION VALUE=00000000>0.0.0.0
<OPTION VALUE=00000001>1.1.1.1
<OPTION VALUE=00000002 SELECTED>2.
<OPTION VALUE=00000003 SELECTED>3.
<OPTION VALUE=00000004>4.4_.4.4
<OPTION VALUE=00000005 SELECTED>7.7.7.7
<OPTION VALUE=00000006 SELECTED>8.8.8.8
<OPTION VALUE=00000007>15.15.15.15
<OPTION VALUE=00000008>16.16.16.16
<OPTION VALUE=00000009>32.32.32.32
<OPTION VALUE=0000000a>32.32.32.32
<OPTION VALUE=0000000b>63.63.63.63
<OPTION VALUE=0000000c>64.64.64.64
<OPTION VALUE=0000000d>127.127.127.127
<OPTION VALUE=0000000e>128.128.128.128
<OPTION VALUE=0000000f>255.255.255.255
</SELECT>

2.2.2
3.3.3
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<TEXTAREA>

HTML comment tags
<I— RpFormTextArea NAME=n RpGetType=gt RpGetPtr=gp ROWS=r COLS=c —>

<I— RpFormTextAreaBuf NAME=n RpGetType=gt RpGetPtr=gp
RpSetType=gt RpSetPtr=gp ROWS=r COLS=c —>
These tags are used in aform to define <TEXTAREA> elements. The HTML name of the text areais specified by
the NAME keyword. The ROWS keyword is used for the <TEXTAREA> tag ROWS keyword. If the keyword is not
specified, 1 isused. The COLS keyword is used for the <TEXTAREA> tag COLS keyword. If the keyword is not
specified, 40 is used.

The RpFormTextArea tag is used to build adisplay-only text area. The RpGetType keyword value must be
either Function or Complex and the RpGetPtr keyword points to a function that retrieves one line at atime.
The RomPager engine calls the Get function once to get each display line of the text area until the function
returns a null pointer to signal that there are no more display lines. The engine increments the I temNumber
each time the Get function is called.

The RpFormTextAreaBuf tagisused to build atext area by using a display buffer. The RpGetType and
RpSetType keywords value must be either Function or Complex. The RpGetPtr and RpSetPtr keywords
point to functions that access and store the complete text area buffer.

Function prototypes

GetType = Function - RpFormTextArea

typedef char * (*rpFetchTextFuncPtr)(Unsignedl6 theltemNumber);

GetType = Complex - RpFormTextArea

typedef char * (*rpFetchTextComplexPtr)(void *theServerDataPtr,
char *theNamePtr,
Signedl16Ptr thelndexValuesPtr,
Unsigned16 theltemNumber);

GetType = Function - RpFormTextAreaBuf

typedef char * (*rpFetchBytesFuncPtr)(void);

GetType = Complex - RpFormTextAreaBuf

typedef char * (*rpFetchBytesComplexPtr)(void *theServerDataPtr,
char *theNamePtr,
Signedl16Ptr thelndexValuesPtr);

SetType = Function - RpFormTextAreaBuf

typedef void (*rpStoreAsciiTextFuncPtr)(char *theValuePtr);

SetType = Complex - RpFormTextAreaBuf
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typedef void (*rpStoreAsciiTextComplexPtr)(void *theServerDataPtr,
char *thevaluePtr,
char * theNamePtr,
Signedl16Ptr thelndexValuesPtr);

Sample

Initial Text Line
Initial Text Line
Initial Text Line
Initial Text Line

N U e

<ajii
Thi= text is read and written from a single buffer. The i
buffer must be =maller than kHitpWorkSize and the write
function needs to check for buffer overflow. ﬁ
&l >

Commented HTML

<I-- RpFormTextArea NAME=TextArea ROWS=4 COLS=60
RpGetType=Function RpGetPtr=TextAreaGet -->
<TEXTAREA NAME=*“TextArea” ROWS=*“4 COLS=*“60"">
Initial Text Line
Initial Text Line
Initial Text Line
Initial Text Line
Initial Text Line
Initial Text Line
</TEXTAREA>
<I-- RpEnd -->

OUlh, WNPRF

<I-- RpFormTextAreaBuf NAME=TextArea ROWS=3 COLS=55
RpGetType=Function RpGetPtr=TextAreaBufGet
RpSetType=Function RpSetPtr=TextAreaBufPut -->
<TEXTAREA NAME=*“TextArea” ROWS=*3 COLS=*55">
This text is read and written from a single buffer. The
buffer must be smaller than kHttpWorkSize and the write
function needs to check for buffer overflow.
</TEXTAREA>

<I-- RpEnd -->
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Internal structures

/* Element List ltems */
{ eRpltemType FormTextArea, &PgSample_Item 1 },
{ eRpltemType FormTextAreaBuf, &PgSample_Item 2 },

/* Structures */

static rpTextAreaFormltem PgSample Item_ 1 = {
“TextArea”,
TextAreaGet,
(void *) 0,
eRpVarType_Function,
eRpVarType_Direct,
4,
60
};
static rpTextAreaFormltem PgSample Item 2 = {
“TextArea”,
TextAreaBufGet,
TextAreaBufPut,
eRpVarType_Function,
eRpVarType_Function,
3,
55
};

/* Variables and Functions */

#define kTextAreaCount 7
#define kTextAreaBufferSize 200

static char *TextArea[kTextAreaCount] = {
“Initial Text Line 17,
“Initial Text Line 27,
“Initial Text Line 37,
“Initial Text Line 47,
“Initial Text Line 57,
“Initial Text Line 6”
};
static char TextAreaBufBuffer[kTextAreaBufferSize] =
“This text is read and written from a single buffer. The\n”
“buffer must be smaller than kHttpWorkSize and the write\n”
“function needs to check for buffer overflow.”;

char *TextAreaGet(Unsigned16 theltemNumber) {
return TextArea[theltemNumber];

}

char *TextAreaBufGet(void) {
return TextAreaBufBuffer;

}
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void TextAreaBufPut(char *theValue) {
Unsigned16 thelnputSize;

thelnputSize = strlen(thevalue);
if (thelnputSize > kTextAreaBufferSize) {
*(thevValue + kTextAreaBufferSize - 1) = “\07;

}
strcpy(TextAreaBufBuffer, thevalue);

}

Sample generated HTML

<TEXTAREA NAME=“TextArea” ROWS=*“4" COLS=“60">
Initial Text Line
Initial Text Line
Initial Text Line
Initial Text Line
Initial Text Line
Initial Text Line
</TEXTAREA>

OUlTh, WNER

<TEXTAREA NAME=“TextArea” ROWS=*3” COLS=*55"">

This text is read and written from a single buffer. The
buffer must be smaller than kHttpWorkSize and the write
function needs to check for buffer overflow.
</TEXTAREA>

Iltem groups

At times it may be useful to group a series of elements that are used on more than one page.

HTML comment tags
<I— RpltemGroup Rpldentifier=i —>

<I— RpLastltemInGroup —>

These tags define a group of items that are used more than once. By grouping common sets of items, a significant
amount of page storage memory can be saved. Any other page element including static text, dynamic text and
form elements can be placed in an element group. The Rp 1temGroup tag defines the beginning of acommon
element group and the RpLast1temlInGroup tag defines the end of the common group.

Y ou can place element groups within element groups for complex structures. The nesting level is 5. No checking
for recursion isdone, so it is possible to set up items groups that point to themselves thus generating an infinite
amount of HTML and browser user dismay.
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Sample

[ Auhimit ][ Rezet ]

Return to; Validation Main Page

Commented HTML

<I— RpltemGroup Rpldentifier=PgEndltems —>
<I-- RpDataZeroTerminated -->
<BR>
<BR>
<I-- RpEnd -->
<I-- RpFormlnput TYPE=SUBMIT NAME=Submit VALUE=Submit -->
<INPUT TYPE=“SUBMIT” NAME=*“Submit” VALUE=*“Submit”>
<I-- RpEnd -->
<I-- RpFormlnput TYPE=RESET VALUE=Reset -->
<INPUT TYPE=“RESET” VALUE=*‘Reset”>
<I-- RpEnd -->

<I-- RpDataZeroTerminated -->

<P>&nbsp;</P>

Return to: <A HREF=*“ValidationSuite”>Validation Main Page</A>
</FORM>

</BODY>

</HTML>

<I-- RpEnd -->
<I— RpLastltemInGroup —>

Internal structures

/* Element List ltems */
{ eRpltemType_ltemGroup, &PgEndltems 3},

/* Structures */

static rpltem PgeEndlitems[] = {

eRpltemType DataZeroTerminated, &PgltemGroup_1 3},
eRpltemType FormSubmit, &PgltemGroup 2 3},
eRpltemType_FormReset, &PgltemGroup_3 },

eRpltemType DataZeroTerminated, &PgltemGroup 4 3%,
eRpltemType_ LastltemlnList }

M A P o

¥

static char PgltemGroup_1[] =
C_oBR C_o0BR;

static rpButtonFormltem PgltemGroup 2 = {
“Submit”

¥
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static rpButtonFormltem PgltemGroup 3 = {
“Reset”

3

static char PgltemGroup_ 4[] =
C_oP_NBSP_xP
“Return to: C_OANCHOR_HREF “ValidationSuite\”>Validation Main Page” C_XxANCHOR
C_XxFORM C_xBODY_XxHTML;

Sample generated HTML

<BR>

<BR>

<INPUT TYPE=“SUBMIT” NAME=*““Submit” VALUE=*“Submit”>

<INPUT TYPE=“RESET” VALUE=*‘Reset”>

<P>&nbsp;</P>

Return to: <A HREF=*“ValidationSuite”>Validation Main Page</A>
</FORM>

</BODY>

</HTML>

Dynamic HTML

Using the RomPager dynamic HTML capability allows a page to display different HTML at different times
depending on the current values in the device. This can be useful for status message display and dynamic table
creation.

HTML comment tag

<I— RpDynamicDisplay RpltemCount=n RpGetType=gt RpGetPtr=gp RpGroupPtr=g —>

<I— RpLastltemInGroup —>
The RpDynamicDisplay tagis used to generate different HTML depending on the state of an internal variable
accessed by the Get function. The Get function returns a variable that is used as an index into a group of items,
thereby choosing which HTML to generate. The Rp I'temCount keyword specifies the number of elementsin the
display list and is used for internal validation of the value returned by the Get function. The group of display list
items can be specified by items that follow the RpDynamicDisplay tag with the RpLastltemInGroup tag
ending the group. If the RpGroupPtr keyword is present, it specifies the identifier of a previously defined
display list group of items.

Function prototypes

GetType = Function

typedef Unsigned8 (*rpFetchlindexFuncPtr)(void);

GetType = Complex

typedef Unsigned8 (*rpFetchlindexComplexPtr)(void *theServerDataPtr,
Signedl16Ptr thelndexValuesPtr);
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Samples
The print quene is empty.
or
The print quene is full.

or

There are & jobs in the print quene.

Commented HTML

<I— RpDynamicDisplay RpltemCount=3
RpGetType=Function RpGetPtr=GetPrintQueueStatus —>
<I-- RpDataZeroTerminated -->
<BR>The print queue is empty.<BR>
<I-- RpEnd -->
<I-- RpDataZeroTerminated -->
<BR>The print queue is full_<BR>
<I-- RpEnd -->
<I— RpltemGroup —>
<I-- RpDataZeroTerminated -->
<BR>There are
<I-- RpEnd -->
<I— RpDisplayText RpGetPtr=PrintQueueCount RpTextType=Unsignedl6 —>
6
<I-- RpEnd -->
<I-- RpDataZeroTerminated -->
jobs in the print queue.<BR>
<I-- RpEnd -->
<I— RpLastltemInGroup —>
<I— RpLastltemInGroup —>

Internal structures

/* Element List Items */
{ eRpltemType DynamicDisplay, &PgSample_Iltem_ 1 },
/* Structures */

static rpDynamicDisplayltem PgSample_ltem_1 = {
GetPrintQueueStatus,
eRpVarType_Function,
3,
PgSample_ltem_1 Group
}:
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static rpltem PgSample Item 1 Group[] = {
{ eRpltemType_ DataZeroTerminated, &PgSample_Item 2 },
{ eRpltemType_ DataZeroTerminated, &PgSample_Item 3 },
{ eRpltemType_ltemGroup, &PgSample_Item 4 3},
{ eRpltemType LastltemlnList }

};

static char PgSample_Item 2[] =
C_oBR “The print queue is empty.” C _0BR;

static char PgSample_Item 3[] =
C_oBR “The print queue is full.” C_o0BR;

static rpltem PgSample Item 4[] = {
{ eRpltemType_ DataZeroTerminated, &PgSample_Item 5 },
{ eRpltemType DisplayText, &PgSample_Item 6 },
{ eRpltemType_ DataZeroTerminated, &PgSample_Item 7 },
{ eRpltemType LastltemlnList }

3

static char PgSample_ltem 5[] =
C_oBR “There are “;

static rpTextDisplayltem PgSample Item 6 = {
&PrintQueueCount,
eRpVarType_Direct,
eRpTextType Unsignedl6,
20

3

static char PgSample_Iltem 7[] =
“ jobs in the print queue.”
C_oBR;

/* Variables and Functions */
#define kMaxPrintQueueCount 300
Unsigned8 GetPrintQueueStatus(void) {

if (PrintQueueCount == 0) {
return O;

}

else if (PrintQueueCount >= kMaxPrintQueueCount) {
return 1;

}

else {
return 2;

}

}
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Sample generated HTML

<BR>The print queue is empty.<BR>
or

<BR>The print queue is full_<BR>

or
<BR>There are 6 jobs in the print queue.<BR>

Repeat groups

Groups of items such as those that define table rows and columns can be defined once and repeated as necessary
to generate a page. Using repeat groups to generate common sets of page items can lead to substantial page
storage savings.

HTML comment tags

<I— RpRepeatGroup RpStart=s RpLimit=l Rplncrement=inc RpGroupPtr=g —>
<I— RpRepeatGroupDynamic RpFunctionPtr=fp RpGroupPtr=gp RpMaxltems=m —>

<I— RpRepeatGroupWhile RpFunctionPtr=fp RpGroupPtr=gp RpMaxltems=m —>

The RpRepeatGroup tagis used to define arepeating group of items where the parameters to define the repeat
loop are known at compile time. Thisitem providesthe equivalent of a“for” loop. The RpStart, RpLimit, and
Rp Increment keywords specify the parameters of the “for” loop. If the RpIncrement keyword is not
specified, 1isused.

The RpRepeatGroupDynamic tag is used to define a repeating group of items where the parameters to define
the repeat |oop are determined at run time at the beginning of the loop. Thisitem provides the equivalent of a
“for” loop with dynamic initialization. The RpFunctionPtr keyword specifies a function that returns the start,
limit and increment values for the repeat group.

The RpRepeatGroupWhi le tag is used to define arepeating group of items where the parameters to define the
repeat loop are determined at run time. This item provides the equivalent of a“whil€” loop. The
RpFunctionPtr keyword specifies afunction that indicates when the looping is to terminate. The functionis
passed a pointer to alocation it can use as aloop index. The function is also passed a pointer to an arbitrary value
that the device routine can use. Initially, the index value is passed as 0 and the arbitrary value is passed to the
device routine as a (void *) 0. On subsequent calls, the index and the arbitrary value passed to the device routine
will be whatever the device passed back on the previous call. When the device routine returns avalue of a (void
*) 0, it signals to the RomPager engine that the loop is complete.

The group of itemsto repeat can be specified by items that follow the repeat group tag with the
RpLastltemInGroup tag ending the group. If the RpGroupPtr keyword is present, it specifies the identifier
of apreviously defined group of repeat items.

If the Structure Access form of variable retrieval is used, the RpMax 1tems keyword is used to tell the PBuilder
compiler how much room to reserve in the structures it creates. See the Structured Access section for more
details.
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Function prototypes

RpRepeatGroupDynamic

typedef void (*rpDynamicRepeatFuncPtr)(void *theServerDataPtr,
Signedl6Ptr theStart,
Signedl16Ptr thelLimit,
Signedl16Ptr thelncrement);
RpRepeatGroupWhile

typedef void (*rpRepeatWhileFuncPtr)(void *theServerDataPtr,
Signedl16Ptr thelndexPtr,
void ** theRepeatGroupValuePtr);

<I-- RpDataZeroTerminated -->
<TABLE BORDER=*‘0" CELLPADDING = “0” CELLSPACING= “0” BGCOLOR=#000000>
<TR>
<I-- RpEnd -->
<I— RpRepeatGroup RpStart=1 RpLimit=8 Rplncrement=1 —>
<I-- RpDataZeroTerminated -->
<TD><IMG SRC=*“/Images/10BT_Port”’></TD>
<I-- RpEnd -->
<I— RpLastltemInGroup —>
<I-- RpDataZeroTerminated -->
</TR></TABLE>
<I-- RpEnd -->

Sample

Commented HTML

Internal structures

/* Element List ltems */
{ eRpltemType_ DataZeroTerminated, &PgSample_Item_ 1 3},
{ eRpltemType_RepeatGroup, &PgSample_ltem 2 },
{ eRpltemType_DataZeroTerminated, &PgSample_Iltem 3 },

/* Structures */

static char PgSample_ltem_1[] =
C_OTABLE_BORDER ““\”0\”* C_CELLPADDING “ \”0\”*“ C_CELLSPACING ““ \”O\” “
“BGCOLOR=#000000>\n"’
C_oTR *“\n”’;
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static rpRepeatGroupltem PgSample Item 2 = {
11
81
11
PgSample_ltem_2 Group
};

static char PgSample_Item 3[] =
C_XxTR
C_XTABLE;

static rpltem PgSample lItem 2 Group[] = {
{ eRpltemType DataZeroTerminated, &PgSample_ltem 4 },
{ eRpltemType LastltemlnList }

¥

static char PgSample_Item 4[] =
C_oTD C_olIMG_SRC “/Images/10BT_Port\”>*
C_XTD;

Commented HTML

<I-- RpDataZeroTerminated -->
<TABLE BORDER=*“0" CELLPADDING = “0” CELLSPACING= “0” BGCOLOR=#000000>
<TR>
<I-- RpEnd -->
<I— RpRepeatGroupDynamic RpFunctionPtr=GetRepeatGroupLimits —>
<I-- RpDataZeroTerminated -->
<TD><IMG SRC=*“/Images/10BT_Port”’></TD>
<I-- RpEnd -->
<I— RpLastltemInGroup —>
<I-- RpDataZeroTerminated --></TR></TABLE><!-- RpEnd -->

Internal structures

/* Element List ltems */
{ eRpltemType_ DataZeroTerminated, &PgSample_Item 1 },
{ eRpltemType_RepeatGroupDynamic, &PgSample_Item 2 },
{ eRpltemType_ DataZeroTerminated, &PgSample_Item 3 },

/* Structures */

static char PgSample_Item 1[] =
C_OTABLE_BORDER “\”’0\”** C_CELLPADDING “ \”0\”* C_CELLSPACING ““ \”0\” “
“BGCOLOR=#000000>\n"’
C_oTR “\n”’;

static rpRepeatGroupDynltem PgSample Item 2 = {
GetRepeatGroupLimits,
PgSample_ltem_2 Group

};
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static char PgSample_Item 3[] =
C_XxTR
C_XTABLE;

static rpltem PgSample Item 2 Group[] = {
{ eRpltemType DataZeroTerminated, &PgSample_ltem 4 },
{ eRpltemType LastltemlnList }

3

static char PgSample_ltem 4[] =
C_oTD C_olIMG_SRC “/Images/10BT_Port\”>*
C_XxTD;

/* Variables and Functions */

void GetRepeatGroupLimits(void *theServerDataPtr, Signedl6Ptr theStart,
Signedl16Ptr theLimit, Signedl6Ptr thelncrement) {

*theStart 1;
*theLimit 8;
*thelncrement = 1;

}

Commented HTML

<I-- RpDataZeroTerminated -->
<TABLE BORDER=*0" CELLPADDING = “0” CELLSPACING= “0” BGCOLOR=#000000>
<TR>
<I-- RpEnd -->
<I— RpRepeatGroupWhile RpFunctionPtr=TestPortRepeatGroup —>
<I-- RpDataZeroTerminated -->
<TD><IMG SRC=*“/Images/10BT_Port”’></TD>
<I-- RpEnd -->

<I— RpLastltemInGroup —>
<I-- RpDataZeroTerminated -->
</TR></TABLE>

<I-- RpEnd -->

Internal structures

/* Element List ltems */
{ eRpltemType_ DataZeroTerminated, &PgSample_Item 1 },
{ eRpltemType_RepeatGroupWhile, &PgSample Item 2 1},
{ eRpltemType_ DataZeroTerminated, &PgSample_Item 3 },

/* Structures */

static char PgSample_Item 1[] =
C_OoTABLE_BORDER “\”0\”* C_CELLPADDING “ \”0\”* C_CELLSPACING ““ \”0\”

“BGCOLOR=#000000>\n"
C_oTR *“\n”;

13
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static rpRepeatGroupDynltem PgSample Item 2 = {
TestPortRepeatGroup,
PgSample_ltem_2 Group

};

static char PgSample_Item 3[] =
C_XxTR
C_XTABLE;

static rpltem PgSample_Item 2 Group[] = {
{ eRpltemType_ DataZeroTerminated, &PgSample_ltem 4 },
{ eRpltemType LastltemlnList }

3

static char PgSample_Item 4[] =
C_oTD C_olIMG_SRC “/Images/10BT_Port\”>*
C_XxTD;

/* Variables and Functions */
#define kPortMax = 8

void TestPortRepeatGroup(void *theServerDataPtr,
Signedl16Ptr thelndexPtr,
void **theRepeatGroupValuePtr) {
Signedl16 thelndex;

thelndex = *thelndexPtr;
if (thelndex < kPortMax) {
*theRepeatGroupValuePtr

thePortName[thelndex];
}

else {
*theRepeatGroupValuePtr

(void *) 0;
¥

thelndex += 1;

*thelndexPtr = thelndex;

}

Sample generated HTML

<TABLE BORDER=*0" CELLPADDING = “0” CELLSPACING= “0” BGCOLOR=#000000><TR>
<TD><IMG SRC=*“/Images/10BT_Port”’></TD>

<TD><IMG SRC=*“/Images/10BT_Port”’></TD>

<TD><IMG SRC=*“/Images/10BT_Port”’></TD>

<TD><IMG SRC=*“/Images/10BT_Port”’></TD>

<TD><IMG SRC=*“/Images/10BT_Port”’></TD>

<TD><IMG SRC=*“/Images/10BT_Port”’></TD>

<TD><IMG SRC=*“/Images/10BT_Port”’></TD>

<TD><IMG SRC=*“/Images/10BT_Port”’></TD>

</TR></TABLE>
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Repeat groups — Index display items

Within repeat groups, it is sometimes useful to display HTML that uses the current index settings of the repeat
group.

HTML comment tags

<I-- RpIndexDisplay_0O RpText=t -->

<I-- RpIndexDisplay_1 RpText=t -->

<I-- RpIndexDisplay_2 RpText=t -->

<I-- RpIndexDisplay_3 RpText=t -->

<I-- RpIndexDisplay_4 RpText=t -->

<I-- RpIndexDisplay_5 RpText=t -->

<I-- RpQueryDisplay RpText=t -->
These tags are used within repeat groups to display the current value of an index. RpIndexDisplay_0
references the current index for the current repeat group. When nested repeat groups are used,
RpIndexDisplay_1 references the current index for the repeat group that contains the current repeat group. If
you have a 3-level repeat group (X, y, ), and you are in the inner most group, RpIndexDisplay_0 refersto the
zvalue, RpIndexDisplay_1refersto they value and RpIndexDisplay_2 refersto the x value. The string
value of the appropriate index is appended to the text that is defined by the RpText keyword.

Index values are generated automatically within repeat groups. They can also be passed to other pages by using
guery strings. When the RomPager engine receives a URL that has an appended query string of the form “?2x,y,Z’,
it stores the incoming valuesin the current index array.

The RpQueryDisplay tag is used within repeat groups to display a query string that includes the current value
of all indices. The query string is appended to the text that is defined by the RpText keyword.

Sample

3lot 3

|
[
[#¥
[
[
=
[~
[+

Commented HTML

<I-- RpDataZeroTerminated -->
<TABLE BORDER=*1" CELLPADDING = “10” CELLSPACING= “0”><TR>
<I-- RpEnd -->
<I-- RpIndexDisplay_O RpText=“<TD><B>Slot *“ -->
<TD><B>Slot 3
<I-- RpEnd -->
<I-- RpDataZeroTerminated -->
</B></TD>
<I-- RpEnd -->
<I— RpRepeatGroup RpStart=1 RpLimit=8 Rplncrement=1 —>
<I-- RpQueryDisplay RpText="“<TD><FONT SI1ZE=+2><A HREF=\"/PortiInfo” -->
<TD><FONT SIZE=+2><A HREF=*‘/PortiInfo?3,1
<I-- RpEnd -->
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<I-- RpIndexDisplay O RpText="“\">* -->
s
<I-- RpEnd -->
<I-- RpDataZeroTerminated -->
</A></FONT></TD>
<I-- RpEnd -->
<I— RpLastltemInGroup —>
<I-- RpDataZeroTerminated -->
</TR></TABLE>
<I-- RpEnd -->

Internal structures

/* Element List ltems */
{ eRpltemType_ DataZeroTerminated, &PgSample_Item 1 },
{ eRpltemType_ IndexDisplay O, &PgSample_Item 2 },
{ eRpltemType_ DataZeroTerminated, &PgSample_Item 3 },
{ eRpltemType_ RepeatGroup, &PgSample_Item 4 3},
{ eRpltemType_ DataZeroTerminated, &PgSample_Item 5 },

/* Structures */
static char PgSample_Item 1[] =

C_oTABLE_BORDER “\”1\”* C_CELLPADDING “ \”10\”* C_CELLSPACING “ \”0\”>*
C_oTR *“\n”;

static char PgSample_Iltem_ 2[]
C_oTD C_oB “Slot “;

static char PgSample_Item_ 3[]
C_xB
C_XTD;

static rpRepeatGroupltem PgSample Item 4 = {

PgSample_ltem_4 Group

}:

static char PgSample_Iltem 5[] =
C_XxTR
C_XTABLE;

static rpltem PgSample_ltem 4 Group[] = {
{ eRpltemType QueryDisplay, &PgSample_Item 6 },
{ eRpltemType_ IndexDisplay O, &PgSample_ltem 7 },
{ eRpltemType_ DataZeroTerminated, &PgSample_Item 8 },
{ eRpltemType LastltemlnList }

¥
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static char PgSample_Item 6[] =
C_oTD C_OFONT_SIZE ““+2>* C_oANCHOR_HREF “/Portinfo”;

static char PgSample_Iltem_7[]

u\n>u ;

static char PgSample_Item_8[]

C_XANCHOR C_XxFONT C_xTD;

Sample generated HTML

<TABLE BORDER=*1"" CELLPADDING “10” CELLSPACING= “0”><TR>

<TD><B>Slot 3</B></TD>

<TD><FONT
<TD><FONT
<TD><FONT
<TD><FONT
<TD><FONT
<TD><FONT
<TD><FONT
<TD><FONT

SIZE=+2><A
SIZE=+2><A
SIZE=+2><A
SIZE=+2><A
SIZE=+2><A
SIZE=+2><A
SIZE=+2><A
SIZE=+2><A

HREF=*
HREF=*
HREF=*
HREF=*
HREF=*
HREF=*
HREF=*
HREF=*

‘/PortiInfo?3,1”
‘/PortiInfo?3,2”
‘/PortiInfo?3,3”
‘/PortiInfo?3,4”
‘/PortInfo?3,5”
‘/PortInfo?3,6”
‘/PortInfo?3,7”
‘/PortiInfo?3,8”

>1</FONT></TD>
>2</FONT></TD>
>3</FONT></TD>
>4</FONT></TD>
>5</FONT></TD>
>6</FONT></TD>
>7</FONT></TD>
>8</FONT></TD>

</TR></TABLE>

Repeat groups — Dynamic form items

Within arepeat group, it is often desirable to use common internal routines for processing array values for form
items such asthe <INPUT TYPE=xxxx> items and <SELECT> items.

HTML comment tags

<I— RpFormlnput TYPE=t NAME=n VALUE=v RpGetPtr=gp RpSetPtr=sp RpTextType=tt
MaxLength=m Size=s RpltemNumber=in Dynamic RpResetPtr=rp —>

<I— RpFormSingleSelect NAME=n Size=s RpGetPtr=gp RpSetPtr=sp Dynamic —>
<I— RpFormMultiSelect NAME=n Size=s Dynamic RpResetPtr=rp —>

<I— RpFormVariableSelect NAME=n MULTIPLE RpResetPtr=r
RpGetPtr=gp RpSetPtr=sp Size=s RpTextType=t RpFieldWidth=F Dynamic —>

<I— RpFormVarValueSelect NAME=n MULTIPLE RpResetPtr=r
RpGetPtr=gp RpSetPtr=sp Size=s RpTextType=t RpFieldWidth=F Dynamic —>
If the Dynamic keyword is used with any of these tags, the PBuilder compiler generates different internal
structures so that the array values can be accessed by common routines. The access functions are assumed to be
of type Complex so that the functions can access the index values of the repeat group. Therefore, the
RpGetType and RpSetType keywords need not be specified.
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Function prototypes

The function prototypes for the repeat group versions of the form elements are the same as for the regular

complex type form elements.

In the case of the checkbox and the multi-select items, an additional function is defined using the RpResetPtr
keyword. This function is used to reset the entire array prior to repeat group processing.

<I— RpFormlnput TYPE=checkbox -->

<I— RpFormMultiSelect -->

typedef void (*rpResetCheckboxArrayPtr) (void *theServerDataPtr,
char *theNamePtr,
Signedl16Ptr thelndexValuesPtr);

Sample
Slot 3
Port Humber FPort Hame Artisre
1 |Fort_1 |
: |seconnting =]
3 |Fort_z |
4 |Fort_4 |
g |tarketing
& |Fort_6 |
7 |Fort_7
& |Fort_s |

Commented HTML

<I-- RpDataZeroTerminated -->

<TABLE BORDER=*1" CELLPADDING = *5” CELLSPACING= “07>
<TR ALIGN=CENTER><TD COLSPAN=3>

<I-- RpEnd -->

<I-- RpIndexDisplay 0 text=“<B>Slot “ -->

<B>Slot 3

<I-- RpEnd -->

<I-- RpDataZeroTerminated -->
</B></TD></TR>

<TR ALIGN=CENTER><TD>Port Number</TD>
<TD>Port Name</TD><TD>Active</TD></TR>

<I-- RpEnd -->

60
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<I— RpRepeatGroup RpStart=1 RpLimit=8 Rplncrement=1 —>
<I-- RpIndexDisplay_ 0O text=“<TR ALIGN=CENTER><TD>* -->
<TR ALIGN=CENTER><TD>1
<I-- RpEnd -->
<I-- RpDataZeroTerminated Rpldentifier=PgCellSeparator -->
</TD><TD>
<I-- RpEnd -->
<I-- RpEnd -->
<I-- RpUseld Rpld=PgCellSeparator RpltemType=DZT -->
</TD><TD>
<I-- RpEnd -->
<I— RpFormlnput TYPE=checkbox NAME=PortActive
RpGetPtr=GetPortStatus RpSetPtr=SetPortStatus
Dynamic RpResetPtr=ResetPortStatus —>
<INPUT TYPE=*"CHECKBOX” NAME=*‘PortActive”>
<I-- RpEnd -->
<I-- RpDataZeroTerminated -->
</TD></TR>
<I-- RpEnd -->
<I— RpLastltemInGroup —>
<I-- RpDataZeroTerminated -->
</TABLE>
<I-- RpEnd -->

Internal structures

/* Element List ltems */
{ eRpltemType_ DataZeroTerminated, &PgSample_Item 1 },
{ eRpltemType_ IndexDisplay O, &PgSample_Item 2 },
{ eRpltemType_ DataZeroTerminated, &PgSample_Item 3 },
{ eRpltemType_RepeatGroup, &PgSample_Item 4 3},
{ eRpltemType_ DataZeroTerminated, &PgSample_Item 5 },

/* Structures */

static char PgSample_Item 1[] =
C_OTABLE_BORDER “\”1\** C_CELLPADDING * \”5\”* C_CELLSPACING “ \”0\”’>\n”"
C_OTR_ALIGN_CENTER “>* C_oTD_COLSPAN “3>\n”’;

static char PgSample_Item 2[] =
C_oB “Slot “;

static char PgSample_Item 3[] =
C_xB C_XTD C_xTR C_oTR_ALIGN_CENTER “>*“ C_oTD “Port Number” C_xTD
C_oTD “Port Name” C_XTD C_oTD “Active” C_XTD C_XxTR;

static rpRepeatGroupltem PgSample Item 4 = {

PgSample_ltem_4 Group
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static char PgSample_Item 5[] =
C_XTABLE;

static rpltem PgSample_Item 4 Group[] = {
eRpltemType_IndexDisplay O, &PgSample_Item 6 },
eRpltemType_ DataZeroTerminated, &PgCel lSeparator },
eRpltemType FormTextDyn, &PgSample_Item 7 3},
eRpltemType DataZeroTerminated, &PgCel lSeparator },
eRpltemType_ FormCheckboxDyn, &PgSample_Item 8 },
eRpltemType DataZeroTerminated, &PgSample_Item 9 },
eRpltemType_ LastltemlnList }

P P P e e e

3

static char PgSample_Iltem 6[] =
C_OTR_ALIGN_CENTER “>\n” C_oTD;

char PgCellSeparator[] =
C_XTD C_oTD;

static rpTextFormltem PgSample Item 7 = {

“PortName”,

GetPortName,

SetPortName,

eRpVarType_Complex,
eRpVarType_Complex,

eRpTextType_ ASCII,

20,

20

3

static char PgSample_Iltem 8[] =
C_XANCHOR C_XxFONT C_xTD;
C_oBR;

static rpDynCheckboxFormltem PgSample Item 8 = {
“PortActive”,
GetPortStatus,
SetPortStatus,
eRpVarType_Complex,
eRpVarType_Complex,
ResetPortStatus

3

static char PgSample_Item 9[] =
C_XTD C_XTR;
/* Variables and Functions */

Boolean thePortStatusArray[4][8];
char thePortNameArray[4]1[8]1[21];

char *GetPortName(void *theServerDataPtr,
char *theNamePtr,
Signedl16Ptr thelndexValuesPtr) {
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Signedl16 theSlotlIndex
Signedl16 thePortindex

*thelndexValuesPtr;
*(thelndexValuesPtr + 1);

return thePortNameArray[theSlotlIndex][thePortindex];

}

extern void SetPortName(void *theServerDataPtr,
char *thevaluePtr,
char *theNamePtr,
Signedl16Ptr thelndexValuesPtr) {
Signedl16 theSlotlIndex = *thelndexValuesPtr;
Signedl16 thePortindex = *(thelndexValuesPtr + 1);

strcpy (thePortStatusArray[theSlotlindex][thePortindex], theValuePtr);
}

Boolean GetPortStatus(void *theServerDataPtr,
char *theNamePtr,
Signedl16Ptr thelndexValuesPtr) {
Signedl16 theSlotlIndex = *thelndexValuesPtr;
Signedl16 thePortindex = *(thelndexValuesPtr + 1);

return thePortStatusArray[theSlotindex][thePortindex];
}
void SetPortStatus(void *theServerDataPtr,
Boolean theValue,
char *theNamePtr,
Signedl16Ptr thelndexValuesPtr) {
Signedl16 theSlotlndex = *thelndexValuesPtr;
Signedl16 thePortindex = *(thelndexValuesPtr + 1);

thePortStatusArray[theSlotindex][thePortindex] = theValue;
}
void ResetPortStatus(void *theServerDataPtr,
char *theNamePtr,
Signedl16Ptr thelndexValuesPtr) {
Signedl16 theSlotlndex;
Signedl16 thePortindex;

for (theSlotlndex = 0; theSlotlndex < 4; theSlotlndex += 1) {
for (thePortlndex = 0; thePortlndex < 8; thePortlndex += 1) {
thePortStatusArray[theSlotiIndex][thePortindex] = False;

}
}
}
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Sample generated HTML

Re

<TABLE BORDER=*1" CELLPADDING = “5” CELLSPACING= “0”’>

<TR ALIGN=CENTER><TD COLSPAN=3><B>Slot 3</B></TD></TR>

<TR ALIGN=CENTER><TD>Port Number</TD><TD>Port Name</TD><TD>Active</TD></TR>
<TR ALIGN=CENTER><TD>1</TD>

<TD><INPUT TYPE=“Text” NAME=“PortName?3,1” Value=*Port_1" Size=20></TD>
<TD><INPUT TYPE=*“CHECKBOX” NAME=*“‘PortActive?3,1”></TD></TR>

<TR ALIGN=CENTER><TD>2</TD>

<TD><INPUT TYPE=“Text” NAME=*“‘PortName?3,2” Value=*“Accounting” Size=20></TD>
<TD><INPUT TYPE=*“CHECKBOX” NAME=*“‘PortActive?3,2” CHECKED></TD></TR>

<TR ALIGN=CENTER><TD>3</TD>

<TD><INPUT TYPE=*“Text” NAME=“PortName?3,3” Value=*‘Port_3” Size=20></TD>
<TD><INPUT TYPE=*“CHECKBOX” NAME=*“‘PortActive?3,3”></TD></TR>

<TR ALIGN=CENTER><TD>4</TD>

<TD><INPUT TYPE=“Text” NAME=“PortName?3,4” Value=*‘Port_4" Size=20></TD>
<TD><INPUT TYPE=*“CHECKBOX” NAME=*“‘PortActive?3,4”></TD></TR>

<TR ALIGN=CENTER><TD>5</TD>

<TD><INPUT TYPE=“Text” NAME=*“‘PortName?3,5” Value=“Marketing” Size=20></TD>
<TD><INPUT TYPE=*“CHECKBOX” NAME=*“‘PortActive?3,5” CHECKED></TD></TR>

<TR ALIGN=CENTER><TD>6</TD>

<TD><INPUT TYPE=“Text” NAME=“PortName?3,6” Value=*‘Port_6" Size=20></TD>
<TD><INPUT TYPE=*“CHECKBOX” NAME=*“‘PortActive?3,6”></TD></TR>

<TR ALIGN=CENTER><TD>7</TD>

<TD><INPUT TYPE=“Text” NAME=“PortName?3,7” Value=*Port_7” Size=20></TD>
<TD><INPUT TYPE=*“CHECKBOX” NAME=*“‘PortActive?3,7” CHECKED></TD></TR>

<TR ALIGN=CENTER><TD>8</TD>

<TD><INPUT TYPE=“Text” NAME=*“‘PortName?3,8” Value=*‘Port_8” Size=20></TD>
<TD><INPUT TYPE=*“CHECKBOX” NAME=*“‘PortActive?3,8”></TD></TR>

</TABLE>

peat groups — Radio buttons

Within arepeat group, it may be desirable to have aradio button group with one button for each member of the
group. This capability can be useful for selecting an item within a repeat group.

HTML comment tag

<I— RpFormRadioGroupDyn NAME=n RpGetType=gt RpGetPtr=gp
RpSetType=st RpSetPtr=sp —>

The RpFormRad i oGroupDyn tag specifies aradio button group that spans the range of the repeat group with

one

button associated with each index value of the repeat group. The NAME keyword specifies the HTML name

of the radio button group.

When a page is displayed, the RomPager engine can use the access functions described as follows to retrieve a
value. If the value matches the current index of the repeat group, the button is highlighted. When aformis
submitted, the RomPager engine passes the value of the submitted button (the repeat group index) to the storage
functions.
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Function prototypes

GetType = Function
typedef rpOneOfSeveral (*rpFetchRadioGroupFuncPtr)(void);
GetType = Complex

typedef rpOneOfSeveral (*rpFetchRadioGroupComplexPtr)(void *theServerDataPtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);

SetType = Function

typedef void (*rpStoreRadioGroupFuncPtr)(Unsigned8 theValue);

SetType = Complex

typedef void (*rpStoreRadioGroupComplexPtr)(void *theServerDataPtr,
Unsigned8 theValue, char *theNamePtr,

Signedl16Ptr thelndexValuesPtr);

Sample

celect Port o Configure

Fort Humber | Port Hame

1 Port_1

2 Apcounting

Q3 Fort 5

Q4 Fort_4

(35 Marketing

6 Port_&
& 7 Port 7
() 8 Port_&
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Commented HTML

<I-- RpDataZeroTerminated -->
<TABLE BORDER=*1" CELLPADDING = “5” CELLSPACING= “0”’>
<TR ALIGN=CENTER><TD COLSPAN=2>Select Port to Configure</TD></TR>
<TR ALIGN=CENTER><TD>Port Number</TD>
<TD>Port Name</TD></TR>
<I-- RpEnd -->
<I-- RpRepeatGroup RpStart=1 RpLimit=8 Rplncrement=1 -->
<I-- RpDataZeroTerminated -->
<TR ALIGN=CENTER><TD>
<I-- RpEnd -->
<I-- RpFormRadioGroupDyn NAME=SelPort
RpGetPtr=SelectedPort RpSetPtr=SelectedPort -->
<I-- RpIndexDisplay 0 text=“&nbsp;”-->
&nbsp;
<I-- RpEnd -->

<I-- RpDataZeroTerminated -->
</TD><TD>
<I-- RpEnd -->
<I-- RpDisplayText RpGetType=Complex RpGetPtr=GetPortName -->
Port_1
<I-- RpEnd -->
<I-- RpDataZeroTerminated -->
</TD></TR>
<I-- RpEnd -->
<I-- RpLastltemInGroup -->
<I-- RpDataZeroTerminated -->
<TR ALIGN=CENTER><TD COLSPAN=2>
<I-- RpEnd -->
<INPUT TYPE=*Submit” VALUE=*“Configure”>
<I-- RpDataZeroTerminated -->
</TD></TR>
</TABLE>
<I-- RpEnd -->

Internal structures

/* Element List ltems */
{ eRpltemType_ DataZeroTerminated, &PgSample_Item 1 },

{ eRpltemType_ RepeatGroup, &PgSample_Item 2 },
{ eRpltemType_ DataZeroTerminated, &PgSample_Item 3 },
{ eRpltemType_ FormSubmit, &PgSample_Item 4 3},

{ eRpltemType_ DataZeroTerminated, &PgSample_Item 5 },
/* Structures */

static char PgSample_Item 1[] =
C_OTABLE_BORDER “\”1\”* C_CELLPADDING ““ \”5\”* C_CELLSPACING “ \”0\”>\n”
C_oTR_ALIGN_CENTER “>* C_oTD_COLSPAN “2>Select Port to Configure”
C_XTD C_XTR C_oOTR_ALIGN_CENTER “>*“ C_oTD ““Port Number” C_xTD C_oTD
“Port Name” C_XxTD
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C_XTR;

static rpRepeatGroupltem PgSample Item 2 = {
11
81
11
PgSample_ltem_2 Group
};

static char PgSample_Item 3[] =
C_OTR_ALIGN_CENTER “>* C_oTD_COLSPAN “2>\n"’;

static rpButtonFormltem PgSample Item 4 = {
“Configure”

¥

static char PgSample_Item 5[] =
C_XTD C_XTR C_XTABLE;

static rpltem PgSample Item 2 Group[] = {

eRpltemType DataZeroTerminated, &PgSample_ltem 6 },
eRpltemType FormRadioGroupDyn, &PgSample ltem 7 1},
eRpltemType_IndexDisplay O, &PgSample_Item 8 },
eRpltemType DataZeroTerminated, &PgSample_ltem 9 },
eRpltemType DisplayText, &PgSample_ltem 10 },
eRpltemType DataZeroTerminated, &PgSample_ltem 11 3},
eRpltemType LastltemlnList }

M P P e e P

3

static char PgSample_Iltem 6[] =
C_OTR_ALIGN_CENTER “>*“ C_oTD;

static rpRadioGrouplnfo PgSample Item 7 = {
“SelPort”,
&SelectedPort,
&SelectedPort,
eRpVarType_Direct,
eRpVarType_Direct
};

static char PgSample_ltem_8[]
C_NBSP;

static char PgSample_ltem 9[]
C_XTD C_oTD;

static rpTextDisplayltem PgSample Item 10 = {
GetPortName,
eRpVarType_Complex,
eRpTextType_ ASCII,
20
};
static char PgSample_Iltem_11[] =
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C_XTD C_XTR;
/* Variables and Functions */
rpOneOfSeveral SelectedPort = 7;

char thePortNameArray[4]1[8]1[21];

char *GetPortName(void *theServerDataPtr,

char *theNamePtr,

Signedl16Ptr thelndexValuesPtr) {
Signedl16 theSlotlIndex = *thelndexValuesPtr;
Signedl16 thePortindex = *(thelndexValuesPtr + 1);

return thePortNameArray[theSlotiIndex][thePortindex];

}

Sample generated HTML

<TABLE BORDER=*1" CELLPADDING = *6 CELLSPACING= “07>

<TR ALIGN=CENTER><TD COLSPAN=2>Select Port to Configure</TD></TR>

<TR ALIGN=CENTER><TD>Port Number</TD><TD>Port Name</TD></TR>

<TR ALIGN=CENTER>

<TD><INPUT TYPE=*“RADIO” NAME=“SelPort”
<TD>Port_1</TD></TR>

<TR ALIGN=CENTER>

<TD><INPUT TYPE=*“RADIO” NAME=“SelPort”
<TD>Accounting</TD></TR>

<TR ALIGN=CENTER>

<TD><INPUT TYPE=“RADIO” NAME=“SelPort”
<TD>Port_3</TD></TR>

<TR ALIGN=CENTER>

<TD><INPUT TYPE=“RADIO” NAME=“SelPort”
<TD>Port_4</TD></TR>

<TR ALIGN=CENTER>

<TD><INPUT TYPE=“RADIO” NAME=“SelPort”
<TD>Marketing</TD></TR>

<TR ALIGN=CENTER>

<TD><INPUT TYPE=*“RADIO” NAME=“SelPort”
<TD>Port_6</TD></TR>

<TR ALIGN=CENTER>

<TD><INPUT TYPE=*“RADIO” NAME=“SelPort”
<TD>Port_7</TD></TR>

<TR ALIGN=CENTER>

<TD><INPUT TYPE=*“RADIO” NAME=“SelPort”
<TD>Port_8</TD></TR>

<TR ALIGN=CENTER>

<TD COLSPAN=2><INPUT TYPE=*Submit” VALUE=*Configure”></TD></TR>

</TABLE>

VALUE=*1>&nbsp;1</TD>

VALUE=*2>&nbsp;2</TD>

VALUE=**3"">&nbsp; 3</TD>

VALUE=*4>&nbsp;4</TD>

VALUE=**5">&nbsp;5</TD>

VALUE=*6">&nbsp; 6</TD>

VALUE=*7" CHECKED>&nbsp;7</TD>

VALUE=*8>&nbsp;8</TD>
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Page and form objects

The RomPager engine uses object structures to manage the ROM -based pages. When a browser requests a URL,
the server finds the object in a master object list and determines how to process the request. The PBuilder
compiler creates object structures as part of compiling an HTML page. A page without aform will create asingle
object structure. A page with aform will create two object structures — one for the page and one for the form.
The headers described as follows are optional and used for overriding the default val ues that the compiler creates.
Certain types of special processing require these tags so that the appropriate flags are set in the object structure.

HTML comment tag

<I— RpPageHeader RpUrl=url RpObjectType=ot
RpRefreshTime=rt RpRefreshPage=pgid RpServerPush RpAccess=aa
RpFunctionPtr=Ffp RpStructuredAccess DebugFlow Disposition —>

<I— RpFormHeader Action=url Enctype=et Method=m RpNextPage=pgid RpAccess=aa
RpFunctionPtr=fp RpDirect —>

The RpPageHeader tag is used to supply information that is stored in the page object structure. The RpUrl
keyword is used to specify the URL that is used to match a request from a browser. If the RpUr 1 keyword is not
specified, the PBuilder compiler creates the URL in the form /xxxxx where xxxxx is the name of the page
(xxxxx-html). The RpObjectType keyword specifies how the page should be cached, the allowed values are
Static and Dynamic. If the keyword is not specified, Dynamic is used. Dynamic pages are served to the browser
with HT TP headers to indicate that the page should not be cached. Static pages are served to the browser with
HTTP headers indicating that the page was created on the ROM image date of the device and can be cached.

Pages can be served dynamically using client pull techniques. The RpRefreshTime keyword specifies that
dynamic page techniques should be used on this page and the time to wait before a page is served again. If the
RpRefreshPage keyword is specified, it identifies the page to be served when the time expires. If the
RpRefreshPage keyword is not specified, the current page is redisplayed when the time expires. The pgid
parameter for the RpRefreshPage keyword specifies the internal PBuilder generated name of the next page to
be served. This nameis of the form Pgxxxxx where xxxxx is the name of the page.

If the RpStructuredAccess keyword is defined, the PBuilder compiler creates structured access routines and
storage for accessing and storing the variables. See the Stub Routines section and the Configure Network Info
Page (Example 2 in Appendix A) for more details.

If the Disposition keyword is defined, the compiler setsthe kRpObjFlag_Disposition flag for the page
object structure. Thisflag is used to identify a page object that should be treated as an attachment. If theflagis
set, the RomPager engine will serve the page with a Content-Disposi tion: attachment header. Some
browsers recognize this header and save the page to the user’ s disk rather than interpreting the HTML and

displaying the page.

The RpFormHeader tag is used to supply information that is stored in the form object structure. The Action
keyword is used to specify the URL that is used with the Action keyword of the <FORM> tag. This URL is sent
by the browser when aform is submitted and used by the server to find the object that handles the form items. If
the Action keyword is not specified, the PBuilder compiler creates the URL in the form /Forms/xxxxx
where xxxxx is the name of the page (xxxxx.html).

The Enctype keyword specifies the encoding of the form data. The allowed values are APPLICAT ION/X-
WWW-FORM-URLENCODED (the default) and MULT IPART/FORM-DATA. The Method keyword specifies the
HTTP method for sending the form data. The allowed values are POST (the default) and GET.
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The RpNextPage keyword specifies the page to be served after the form is processed. If the RpNextPage
keyword is not specified, the page that the form is on will be served again. The pgid parameter for the
RpNextPage keyword specifies the internal PBuilder generated name of the next page to be served. This name
is of the form Pgxxxxx where xxxxx is the name of the page.

Normally the RomPager engine uses HT TP redirection techniques (using the 302 Moved Temporarily header) to
serve the page after aform is processed. The redirection techniques allow the browsers to maintain more accurate
history lists. The optional RpDi rect keyword specifies that the next page is to be served directly and not
redirected.

The RpAccess keyword specifies the security realm for both page and form objects. The allowed values are:
Unprotected, Realml, Realm2, ... Realm8. The RpAccess keyword can be specified multiple times to
indicate the page is allowed in multiple realms. If RpAccess is not specified, avalue of Unprotected is used.

The RpFunctionPtr keyword specifies a pre-processing function to be called before the page items are
displayed or a post-processing function to be called after the form items are processed.

Object structure definitions and prototypes

/* Required for Page and Form objects */

typedef struct rpObjectDescription {

char * TURL;

rpltem * fltemsArrayPtr;
rpObjectExtensionPtr fExtensionPtr;
Unsigned32 fLength;

rpAccess fObjectAccess;
rpDataType fMimeDataType;
rpObjectType fCacheObjectType;

} rpObjectDescription, *rpObjectDescriptionPtr;
/* Required for Form objects, optional for Page Objects */

typedef struct rpObjectExtension {
rpProcessDataFuncPtr fProcessDataFuncPtr;
rpObjectDescription *  fPagePtr;
rpObjectDescription *  fRefreshPagePtr;
Unsignedl16 TfRefreshSeconds;
rpObjectFlags fFlags;

} rpObjectExtension, *rpObjectExtensionPtr;

/* Page object pre-processing, Form object post-processing */

typedef void (*rpProcessDataFuncPtr)(void *theServerDataPtr,
Signedl16Ptr thelndexValuesPtr);

Sample

Empty Page and Form
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Commented HTML

<I-- RpPageHeader RpRefreshTime=17 RpFunctionPtr=SamplePagePreProcessing
RpAccess=Realml RpAccess=Realm2 -->
<I-- RpDataZeroTerminated -->
<HTML>
<HEAD>
<TITLE>Sample Page</TITLE>
</HEAD>
<BODY>
<I-- RpEnd -->
<I-- RpFormHeader RpNextPage=PgSample2 RpFunctionPtr=SampleFormPostProcessing
RpAccess=Realml -->
<FORM METHOD=*POST”” ACTION=*“/Forms/Sample”>
<I-- RpEnd -->
<I-- RpDataZeroTerminated -->
<P><CENTER>Empty Page and Form</CENTER></P>
</FORM>
</BODY>
</HTML>
<I-- RpEnd -->

Internal structures

rpObjectDescription PgSample = {
“/Sample”,
PgSample_Iltems,
&PgSample_ObjectExtension,
(Unsigned32) O,
kRpPageAccess _Realml | kRpPageAccess Realm2,
eRpDataTypeHtml,
eRpObjectTypeDynamic
};
static rpObjectExtension PgSample_ObjectExtension = {
SamplePagePreProcessing,
(rpObjectDescriptionPtr) O,
(rpObjectDescriptionPtr) O,
17,
kRpObjFlags None
};
static rpltem PgSample Items[] = {
{ eRpltemType_ DataZeroTerminated, &PgSample_Item 1 },
{ eRpltemType_ FormHeader, &PgSample_Form 3},
{ eRpltemType_ DataZeroTerminated, &PgSample_Item 2 },
{ eRpltemType LastltemlnList }
}:
rpObjectDescription PgSample Form = {
“/Forms/Sample”,
PgSample_Formltems,
&PgSample_FormObjectExtension,
(Unsigned32) O,
kRpPageAccess Realml,
eRpDataTypeForm,
eRpObjectTypeDynamic
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rpObjectExtension PgSample FormObjectExtension = {
SampleFormPostProcessing,
&PgSample2,
(rpObjectDescriptionPtr) O,
01
kRpObjFlags None
};

static rpltem PgSample_Formltems[] = {
{ eRpltemType LastltemlnList }
};

static char PgSample_Item 1[] =
C_OHTML_OHEAD OTITLE “Sample Page”
C_XTITLE_xHEAD_oBODY;

static char PgSample_Item 2[] =
C_oP C_oCENTER “Empty Page and Form” C_XCENTER C_xP C_xFORM
C_xBODY_XxHTML;

/* Variables and Functions */

void SamplePagePreProcessing(void *theServerDataPtr,
Signedl16Ptr thelndexValuesPtr) {

}

void SampleFormPostProcessing(void *theServerDataPtr,
Signedl16Ptr thelndexValuesPtr) {

}

Sample generated HTML

<HTML>

<HEAD>

<TITLE>Sample Page</TITLE>

</HEAD>

<BODY>

<FORM METHOD=*POST”” ACTION=*“/Forms/Sample”>
<P><CENTER>Empty Page and Form</CENTER></P>
</FORM></BODY></HTML>
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Server-side image maps

Image maps are used to support selection of URL links from an image. With Client-side image maps, the
coordinate processing is done on the browser, and the browser determines which URL to request next. Client-side
image maps can be specified with standard HTML, so no special RomPager tags are needed.

With Server-Side image maps, when the user selects a point by clicking on the image, the browser sends the
coordinates of the point to the server, which uses an internal map to determine which part of the image has been
selected and which URL link to serve. The following tags are used to describe the image map and the selection
coordinates.

HTML comment tags

<I— RpFormImageMap RpUrl=u RplImgKeywords=ik RpDefaultPage=pgid
RpSetType=st RpSetPtr=sp —>

<I— RplmageMapCircle RpltemPage=pgid RpltemNumber=i
RpCenter=(X,Y) RpRadius=r —>

<I— RplmageMapRectangle RpltemPage=pgid RpltemNumber=i
RpCorners=(X1,Y1),(X2,Y2) —>

<I— RplmageMapPolygon RpltemPage=pgid RpltemNumber=i
RpPoints=(X1,Y1),(X2,Y2),.., (Xn,Yn) —>

<I— RpEndImageMapAreas —>

The RpFormImageMap tag specifies the information used to generate the image map HTML and the processing
of the server-side image map. The RpUr 1 keyword specifies the URL that isthe ACTION parameter used to
process the map. If the RpUrl keyword is not specified, the PBuilder compiler creates the URL in the form
[Forms/xxxxx where xxxxx is the name of the page (xxxxx . html). When the RomPager engine builds an
image map, it generates an <IMG 1SMAP> tag. The Rp ImgKeywords keyword specifies a string that contains
the keyword attributes to associate with the <IMG> tag. The string must contain the URL of the image and can
contain other attributes such asWIDTH or HEIGHT. Individual selection areas within the map are specified by the
RpImageMapCircle, RplmageMapRectangle, and RpImageMapPolygon tags.

The RpDefaultPage keyword specifies the page to serveif apoint is clicked outside the specified selection
areas. If the RpDefaul tPage keyword is not specified, the default page will be set to the page that the image
map is contained on.

The Set function specified by the RpSetType and RpSetPtr keywordsis used to store a value associated with
the selected map area. PBuilder creates a special RomPager form object that is used to process the map.

The image area tags specify the page to serve with the Rp 1 temPage keyword and use the Rp 1 temNumber
keyword to specify the value to be passed to the Set function when the areais selected. If the Rp 1temNumber
keyword is not specified, PBuilder generates a value for each map area starting at 1.

The RpImageMapCircle tag specifies the information for processing an image map circle. The RpCenter
keyword specifies the pixel coordinates of the center of the circle. The RpRadius keyword specifies the radius
of thecircle.

The RpImageMapRectangl e tag specifies the information for processing an image map rectangle. The
RpCorners keyword specifies the left, top, right, and bottom coordinates of the rectangle.
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The RpImageMapPolygon tag specifies the information for processing an image map polygon. The RpPoints
keyword specifies the coordinates of the points of the polygon.

Thelist of image map areatagsthat is associated with an RpFormImageMap tag is terminated when the
RpEnd ImageMapAreas tag is encountered.

The pgid parameter for the RpDefaultPage and Rp 1 temPage keywords specifies the internal PBuilder-
generated name of the page to be served in response to an image map query. This nameis of the form Pgxxxxx
where xxxxx is the name of the page.

Function prototypes
SetType = Function
typedef void (*rpStorelLocationPtr)(rpMapLocation theValue);
SetType = Complex
typedef void (*rpStoreLocationComplexPtr)(void *theServerDataPtr,
rpMapLocation theValue,
char *theNamePtr,

Signedl16Ptr thelndexValuesPtr);

Sample

Commented HTML

<I-- RpFormlmageMap RpDefaultPage=PgSample
RpSetType=Direct RpSetPtr=ImageMapValue
RpImgKeywords=*“SRC=\""/Images/ABImageMap\” WIDTH=109 HEIGHT=55" -->

<A HREF=*“/Forms/ImageMapValidation”>

<IMG SRC=*“/Images/ABlImageMap” WIDTH=109 HEIGHT=55 ISMAP></A>

<!l-- RpEnd -->

<I-- RplmageMapRectangle RpltemPage=PgSample RpltemNumber=1
RpCorners=(9, 9),(45,45) -->

<I-- RplmageMapRectangle RpltemPage=PgSample RpltemNumber=2
RpCorners=(63,9),(96,45) -->

<I-- RpEndlmageMapAreas -->
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Internal structures

/* Structures */

rpObjectDescription PgSample = {
“/Sample”,
PgSample_Iltems,
(rpObjectExtensionPtr) O,
(Unsigned32) O,
kRpPageAccess_Unprotected,
eRpDataTypeHtml,
eRpObjectTypeDynamic

};

static rpltem PgSample ltems[] = {
{ eRpltemType DataZeroTerminated, &PgSample_ Item 1 },
{ eRpltemType LastltemlnList }

rpObjectDescription PgSample Form = {
“/Forms/Sample”,
PgSample_Formltems,
&PgSample_FormObjectExtension,
(Unsigned32) O,
kRpPageAccess_Unprotected,
eRpDataTypeMap,
eRpObjectTypeDynamic

}:

rpObjectExtension PgSample FormObjectExtension = {
(rpProcessDataFuncPtr) O,
&PgSample,
(rpObjectDescriptionPtr) O,
01
kRpObjFlags None
}:

static rpltem PgSample _Formltems[] = {
{ eRpltemType_ FormlmageMap, &PgSample ltem 2 1},
{ eRpltemType LastltemlnList }

¥

static char PgSample_Item 1[] =
C_OANCHOR_HREF “/Forms/Sample\”>*“ C_olIMG_SRC “/Images/ABImageMap\”“
C_WIDTH *109” C_HEIGHT “55 I1SMAP>*
C_XANCHOR;
static rplmageMapFormltem PgSample Item 2 = {
&PgSample,
&PgSample_ltem 2 Option_1,
&ImageMapValue,
eRpVarType_Direct

3
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rplmageMapLocation PgSample_ltem 2 Option_1 = {
&PgSample_ltem 2 Option_2,
&PgSample,
eRpLocationType_Rectangle,
(rpPointPtr) O,
9,
45,
9,
45,
1

3

rplmageMapLocation PgSample_ltem 2 Option 2 = {
(rplmageMapLocationPtr) O,
&PgSample,
eRpLocationType_Rectangle,
(rpPointPtr) O,
9,
45,
63,
96,
2

3
/* Variables and Functions */

rplmageMapLocation ImageMapValue;

Sample generated HTML

<A HREF=*“/Forms/Sample”><IMG SRC=*/Images/ABImageMap”’

WIDTH=109 HEIGHT=55 ISMAP></A><BR>
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HTML referer tag

HTML comment tag

<I— RpHtmIReferer RpText=t -->

When a browser sends in arequest, it usually sends a HT TP header (Referer) that indicates the page the request
came from. The RpHtmIReferer tag is used to generate a dynamic HTML link to the referring page. PBuilder
generates the link using the format <A HREF="‘xxxxxx’>Link_Text</A>. The RpText keyword definesthe
text to be used to replace Link_Text portion of the format. The xoxxx portion of the format is replaced at runtime
by the value of the HTTP Referer header.

Sample

Return to: last page

Commented HTML

<I-- RpDataZeroTerminated -->
<BR>Return to:
<I-- RpEnd -->
<I-- RpHtmlReferer RpText=*“last page”-->
<A HREF=“http://www.device.com/Sample”>last page</A>
<I-- RpEnd -->
<I-- RpDataZeroTerminated --><BR><!-- RpEnd -->

Internal structures

/* Element List ltems */
{ eRpltemType_ DataZeroTerminated, &PgSample_Item 1 3},
{ eRpltemType_ HtmlReferer, &PgSample_Item 2 },
{ eRpltemType_ DataZeroTerminated, &PgSample_Item 3 },
/* Structures */

static char PgSample_ Item 1[]
C_oBR “Return to: *

static char PgSample_ltem_ 2[]
“last page”;

static char PgSample_Item_ 3[]
C_oBR;

Sample generated HTML
<BR>Return to: <A HREF=“http://www.device.com/Sample”>last page</A><BR>
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URL state tag

HTML comment tag
<I— RpUrlState RpText=t —>

The RpUrlState tag isused to generate alink with the current URL state. The URL state is appended to the
text defined by the RpText keyword. See the State M anagement callback routines for more information.

Sample

Proceed to: the next page.

Commented HTML

<I-- RpDataZeroTerminated -->
<BR>Proceed to:
<I-- RpEnd -->
<I-- RpUrlState RpText=*<A HREF=\""*" -->
<A HREF=*/US/12345
<I-- RpEnd -->
<l-- RpDataZeroTerminated -->/NextPage’”>the next page</A>.<BR><!-- RpEnd -->

Internal structures

/* Element List ltems */
{ eRpltemType_DataZeroTerminated, &PgSample_Item_ 1 3},
{ eRpltemType UrlState, &PgSample_ltem 2 },
{ eRpltemType_DataZeroTerminated, &PgSample_Iltem 3 },

/* Structures */

static char PgSample_ltem_1[]
C_OBR “Proceed to: “;

static char PgSample_ltem_2[]
C_OANCHOR_HREF;

static char PgSample_ltem_3[]
“/NextPage\”>the next page” C_XANCHOR “.”
C_o0BR;
Sample generated HTML
<BR>Proceed to: <A HREF=*“/US/12345/NextPage’’>the next page</A>._<BR>
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File insert HTML tag

HTML comment tag
<I— RpFile RpFileName=fn —>

TheRpFi le tag is used to specify the name of afile whose contents will be dynamically inserted into the HTML
stream. This can be useful for creating a page to display contents that are dynamically created elsewherein the
device, such aslogging streams.

Sample
The data log
00:02:25 Page Served fherverStatus
00:02:03 Page Served fServer Status
0o0:01:01 Page Served fServerStatus
00:00:22 Page Served f8erverStatus
00:00:14 Page Served fierver Status
00:00: 07 Image Serwved fImages Bedlot
00:00:03 Page Served fHlenn
00:00: 0z Image Serwved HmagesSlain
00:00: 05 Image Serwved fImages Bluslot
00:00:05 Page Served fHain

Commented HTML

<I-- RpDataZeroTerminated -->
<BR>The data log:<BR><PRE>

<I-- RpEnd -->

<I-- RpFile RpFileName=*“DataLog” -->
00:00:05 Page Served /Main

<I-- RpEnd -->

<I-- RpDataZeroTerminated -->
</PRE><BR>

<I-- RpEnd -->

Internal structures

/* Element List ltems */
{ eRpltemType_ DataZeroTerminated, &PgSample_Item 1 3},
{ eRpltemType File, &PgSample_Item 2 },
{ eRpltemType_ DataZeroTerminated, &PgSample_Item 3 },

/* Structures */

static char PgSample_Item 1[] =
C_oBR “The data log:” C_oBR “<PRE>*;

static char PgSample_Iltem_ 2[]
“DatalLog™;

static char PgSample_Item_ 3[]
“</PRE>*“ C_OBR;
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Sample generated HTML
<BR>The data log:<BR><PRE>

00:02:25 Page Served /ServerStatus
00:02:03 Page Served /ServerStatus
00:01:01 Page Served /ServerStatus
00:00:22 Page Served /ServerStatus
00:00:14 Page Served /ServerStatus
00:00:09 Image Served /1mages/RedDot
00:00:09 Page Served /Menu

00:00:06 Image Served /1mages/Main
00:00:06 Image Served /1mages/BlueDot
00:00:05 Page Served /Main
</PRE><BR>

Image source tag

HTML comment tag
<I— RplmageSource RpObjectPtr=op —>

TheRpImageSource tagis used to create the beginning portion of the HTML <IMG> tag. The RpObjectPtr
keyword provides the name of a RomPager internal image object created with PBuilder. When the RomPager
engine creates the HTML, it creates <IMG SRC=*“objecturl” where objecturl isthe URL of the image object.
This tag can provide some compression of an HTML page by eliminating the need to store the URL name of the
image multiple times.

Sample

@ This iz a blue dot.

Commented HTML

<I-- RplmageSource RpObjectPtr=PgBlueDot -->
<IMG SRC=*“/Images/BlueDot”>

<I-- RpEnd -->

<I-- RpDataZeroTerminated -->
&nbsp;This is a blue dot.<BR>

<I-- RpEnd -->

Internal structures

/* Element List ltems */
{ eRpltemType_ImageSource, &PgBlueDot 1},
{ eRpltemType_DataZeroTerminated, &PgSample_ltem 2 },

/* Structures */

static char PgSample_ltem 2[] =
C_NBSP “This is a blue dot.” C_OBR;
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Sample generated HTML
<IMG SRC=*“/Images/BlueDot”’>&nbsp;This is a blue dot.<BR>

Structure sharing tags

The PBuilder compiler takes standard HTML pages with special RomPager comment tags to create the internal C
structures for the ROM-based pages. There are afew tags used to share structures within a page and across pages.

HTML comment tag

<I— RpUseldentifier Rpldentifier=i RpltemType=t —>

<l— RpUseld Rpld=i RpltemType=t —>

<I— RpFormltem Rpldentifier=i RpltemType=t —>
When PBuilder compilesan HTML page, it generates aset of C structures and creates default identifiers for the
structures based upon the name of the page. Since substantial memory savings can be achieved by sharing
common structures, it is necessary to specify an identifier for the structuresin order to share them. The
Rpldentifier keyword is used in the RomPager comment tags so that PBuilder uses the supplied identifier
instead of creating one.

TheRpUseldentifier tag indicates that an item with the given Rpldentifier and RpltemType is
defined elsewhere, but should be used here. RpUseld isan dlias for RpUseldentifier andRpldisanalias
for Rpldentifier.

Normally, when PBuilder encounters a comment tag describing aform item, it adds an item to the current form
item list aswell asto the current pageitemlist. If aRpUseldentifier tagisused that specifies a group,
PBuilder cannot determine the types of items contained within the group. Therefore, if there are form itemsin the
group, PBuilder will not have enough information to add the form item pointers to the current formitem list. The
RpFormltem tag is used to tell PBuilder to add aform item with the given Rpldentifier and RpltemType
to the current form item list.

TheRpltemType keyword specifies the internal object type used in the element list. The keyword valueis
formed by removing the leading constant from the RomPager internal item type. So, for example, the
eRpltemType_DisplayText itemtypeis specified with a keyword value of DisplayText. The possible
keyword values are:

RpltemType = [DataZeroTerminated, DZT, DatalengthEncoded, DisplayText,
DynamicDisplay, ExtendedAscii, File, FormAsciiText, FormButton, FormCheckbox,
FormCheckboxDyn, FormFile, FormFixedMultiDyn, FormFixedMultiSelect,
FormFixedSingleDyn, FormFixedSingleSelect, FormHeader, FormHiddenText,
FormHiddenDyn, FormlmageMap, FormNamedSubmit, FormPasswordText, FormPasswordDyn,
FormRadioGroupDyn, FormRadioButton, FormRadioButtonDyn, FormReset, FormSubmit,
FormTextArea, FormTextAreaBuf, FormTextDyn, FormVariableMultiDyn,
FormVariableMultiSelect, FormvVariableSingleDyn, FormVariableSingleSelect,
FormVarValueMultiDyn, FormVarValueMultiSelect, FormVarValueSingleDyn,
FormVarValueSingleSelect, HtmlReferer, ImageSource, IndexDisplay O,
IndexDisplay 1, IndexDisplay 2, IndexDisplay 3, IndexDisplay_4, IndexDisplay_5,
ItemGroup, NamedDisplayText, QueryDisplay, RepeatGroup, RepeatGroupDynamic,
RepeatGroupWhile, Slaveldentity, UrlState]

Sample

The third examplein Appendix A (Printer Status Page) shows an example of the RpUseldentifier tag, as
does the sample in the Repeat Groups Dynamic Form Items section.
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Miscellaneous formatting tags

The PBuilder compiler takes standard HTML pages with special RomPager comment tags to create the internal C
structures for the ROM-based pages. In order for the pages to be properly viewed with browsers or page editors,
there are afew tags used to help with formatting.

HTML comment tag

<l— RpHiddenDataZeroTerminated RpText=h —>

<l— RpHDZT RpText=h —>

<I— RpSample —>
TheRpHiddenDataZeroTerminated tag is used when thereisHTML text isto be included in the internal C
structures, but that a browser isto ignore when displaying the sample page. Usually thistag is used with the
RpDynamicDisplay tag, when there are multiple choices that could be displayed, but only one will be shown
on the sample page. The RpText keyword supplies the HTML to process. RpHDZT isan alias for
RpHiddenDataZeroTerminated.

TheRpSample tag is used when thereis some HTML that a browser or page editor should show during the page
design process, but that PBuilder isto ignore since there will be dynamically created HTML by other tags. The
sample HTML follows thistag, and is terminated by the <!— RpEnd —> tag.

Sample

The third example in Appendix A (Printer Status Page) shows examples of these tags.
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Using the PBuilder Compiler

Once you have built your HTML pages, you need to turn them into compilable source code. The internal format
of apage consists of an Object Header structure, alist of Object elements, and the actual object elements with the
variable access structures. PBuilder will convert HTML pages, aswell as GIF, JPEG, PICT, PNG images and
Java appletsinto C source code files. The PBuilder program is distributed as a Microsoft Windows 95 application
and as a Macintosh application. Copy the appropriate version of the program to the directory containing your
HTML pages. Start the PBuilder program and type the name of afileto be converted. PBuilder will find thefile
and create the internal format C source file with a . c extension. PBuilder will also create a C source file with a
_v.c extension. Thisfile contains stub routines for your Set/Get routines.

When you specify afile, if there is no path, Pbuilder assumes the fileisin the current directory or folder. If a path
is specified, it must use adlash (/) asthe path separator character. If you specify afile without specifying afile
extension, PBuilder tries to open files with extensions that it knows about. The first extension it triesis .pbb or
.txt, for abatch file. It then tries extensions for HTML, image, and applet files.

If afile hasan HTML extension (.htm, .html, . js, or .css), PBuilder requires a user dictionary file,
RpUsrDct.txt, which containsthelist of itemsthat are to be in the RomPager user dictionary. PBuilder uses
the contents of RpUsrDct. txt to compress the output of the converted HTML. PBuilder also creates two files
from RpUsrDct.txt that must be part of the RomPager project: RpUsrDct.h and RpUsrDct.c.

The file extensions for image files can be:

Image File File Extension
GIF _gif

JPEG -jpegor .jpg
TIFF .tiffor . tff
PICT -pict or .pct
PNG -png

Thefile extensions for Javafiles can be:

.class
-jar
.cla or .cls
To process a batch of filesin Pbuilder, set up a batch file with the. pbb or . txt extension. Each line of the batch
file should contain a separate name of afile to parse. When you run PBuilder, specify that file as the filename to
process. For example, to process thefilesMain._html, Logol.gif, and Logo2.gifin one pass, the batch file
would contain:
Main
Logol
Logo2
If abatch fileis processed, the CreateSingleSourceFile flagin PbSetUp.txt controlswhether the
batch output goes to one combined C source files or separate files. Additionally, PBuilder creates a master object
listin afile called RpPages.c. Thisobject list isthe list that RomPager requiresto find the objects that are
stored in ROM. On startup, PBuilder looks for a default batch file named PBui Ider . pbb. If thisfile exists,
PBuilder does not show a prompt dialog and proceeds to process the contents of thefile.
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Controlling the PBuilder compiler

There are two input files that modify the behavior of the PBuilder compiler. The first fileis named

PbSetUp. txt and is used to modify the PBuilder output for various requirements. Some C compilers have
different requirements for the format of the Page items. Other modifications may be desirable for different
editors. The PBuilder output can be modified by placing the PbSetUp - txt filein the same directory as
PBuilder. If thisfile does not exist, the default behaviors will be used. Each line of the PbSetUp. txt fileis
either empty, a comment line (the first non-whitespace character is aslash (/), or acommand line. Command lines
are used to modify the behaviour of Page Builder. A command line contains a keyword and avalue. The format

of acommand lineis:

XXXXX = YYyyy

where xxxxx is the keyword and yyyyy isthe value. A valueis a string, integer or flag depending on the
keyword. The valueis placed in quotesif it isastring. The following is alist of keywords, their types and default
values, and a description of their use.

PbSetup.txt

Keyword: AllowedCharactersPerLine
Type: integer
Default value: 80

Description: Determinesthe length of linesfor eRpltemType_ExtendedAscii and
eRpltemType DataZeroTerminated items.

Keyword: AllowMacroNameForNumbers
Type: flag
Default value: false

Description: If the flag is specified, no numeric checks are performed on numeric constants. This allows macro
names to be passed through PBuilder to the C compilation that follows.

Keyword: BufferSizeMultiplier
Type: integer
Default value: 1

Description: Determines the amount of memory to allocate for working buffers. Large files or files with many
form items may need alarger value.

Keyword: CreateSingleSourceFile
Type: flag
Default value: false

Description: If the flag specified, the output from all conversionsiswritten to asingle file; otherwise afileis
created for each conversion of afile.
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Keyword: DestinationPath
Type: string
Default value: “”

Description: If the string is specified the output from the conversions will be written to the directory specified.
Otherwise, the conversions will be written to the current directory. The URL path separator (/) is used in the path
name to separate directories.

Keyword: DontCreateVariablesFile
Type: flag
Default value: false

Description: If theflagis specified, the xxx_v . c file with stub or structured access routinesis not created.

Keyword: ExtendedAsciiEscapeChar
Type: integer
Default value: 251 (*\373')

Description: Thisvaueis used to quote extended charactersthat are not in an
eRpltemType ExtendedAscii item.

Keyword: ExtendedAsciiGroupSize
Type: integer
Default value: 10

Description: Determines the number of standard ASCII characters between extended ASCII characters before
terminating an eRpltemType_ExtendedAscii item.

Keyword: IgnoreWhitespaceAfterEol

Type: flag

Default value: false

Description: If theflagis specified, white space isignored after an end of line is detected.

Keyword: JustGenerateObjectList
Type: flag
Default value: false

Description: If theflagis specified and a batch fileisinput, only the RpPages. c file with the object list will
be created. This flag can be useful in an automated makefile environment.
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Keyword: LeadlInChar
Type: string
Default value: “char”

Description: The string valueisthe type of eRpltemType ExtendedAscii and
eRpltemType_DataZeroTerminated items. It may be useful to change thisto “const char” in some
environments.

Keyword: LeadlnUnsignedChar
Type: string
Default value: “unsigned char”

Description: The string value isthe type of eRpltemType DatalengthEncoded items. It may be useful to
change thisto “const unsigned char” in some environments.

Keyword: MaxBytesInltem
Type: integer
Default value: 498

Description: Determines the maximum number of bytesin the initializer for
eRpltemType ExtendedAscii, eRpltemType DataZeroTerminated, and
eRpltemType DatalengthEncoded items.

Keyword: MaxBytesPerLine

Type: integer

Default value: 16

_Deﬁcription: Determines the number of bytes to generate on aline for eRpltemType_DatalengthEncoded
items.

Keyword: MinimizeWhiteSpace

Type: flag

Default value: false

Description: If the flagis specified, white space that will be provided by the system dictionary is removed.

Keyword: TabLength
Type: integer
Default value: 4

Description: Should be set to the number of characters atab replacesin your source code editor.
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Keyword: UseFileNameForUrl

Type: flag
Default value: false

Description: If theflagis specified, the URL for an object includes the file name extension of the source file.
See the section called URL Names Created by PBuilder for more information.

Keyword: UseFilePathForuUrl

Type: flag
Default value: false

Description: If theflagis specified, the URL for an object includes the path of the file. See the section called
URL Names Created by PBuilder for more information.

Keyword: UseJavaScript

Type: flag
Default value: false
Description: Specifiesthat structures are to be generated with pointers to JavaScript.

RpUsrDct.txt

The user dictionary file contains frequently used phrases that are in the HTML but not in the system dictionary.
The format of the user dictionary fileis similar to that of the PBSetUp - txt file: Each line of thefileisauser-
dictionary element, a comment line (indicated by a slash as the the first non-whitespace character ), ablank line.
A user-dictionary element contains a macro name and a phrase. The format of a user-dictionary element is:

C_S_RomPager = ‘“RomPager”
where C_S RomPager isthe macro name and “RomPager” isthe phrase. PBuilder searches for the phrasesin the
HTML and replaces them with the macro names. It also generates two files: RpUsrDct.h and RpUsrDct.c.
TheRpUsrDct.h fileisrequired to compile the pages that PBuilder builds and contains lines like:

#define C_S_RomPager “\377\000” /* “RomPager” */
TheRpUsrDct.c filemust be compiled and linked with the RomPager engine. It contains a structure like this:

const char *gUserPhrases[] = {
/* \377\000 -- C_S RomPager */ “RomPager”,
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URL names created by PBuilder

When PBuilder creates the URL that is stored with an object, it uses a variety of ways to determine the URL
name. First, if the object is a page defined with HTML comments, a URL specified with the RpUrl keyword in
the RpPageHeader tag isused if it exists. If the source fileisnot an HTML file or does not use
RpPageHeader with RpUrl, the URL will be created from the filename of the source. The URL that is created
by PBuilder will take different forms depending on the settings of the UseFi IleNameForUrl and
UseFilePathForUrl flagsin the PbSetup. txt file.

The following table shows how PBuilder createsthe URL name for an HTML file with an input name of
/MyDirectory/MyPage.htm:

UseFilePathForurl

True False

UseFileNameForUrl | True | /MyDirectory/MyPage.htm | /MyPage.htm

False | /MyDirectory/MyPage /MyPage

For an image object with an input file name of /MyDirectory/MyGif.giT, the generated URL isshownin
the following table:

UseFilePathForurl

True False

UseFileNameForUrl | True | /MyDirectory/MyGif.gif | /Ilmages/MyGif.gif

False | /MyDirectory/MyGi T /1Images/MyGi T

Java applets — file extension.cla, -cls, or .class — are treated the same as image objects with the
exception that if the UseFi leNameForUrl flagisnot set, the URL will have a .class extension.

For form objects, the Action keyword in the RpFormHeader tag specifies the URL that is used to find the
form object. If RpFormHeader tag or the Action keyword is not specified, the URL is created from the source
filename without using the UseFi leNameForUr 1 and UseFi lePathForUrl flags.

If the HTML file above had a single form, the created URL would be /Forms/MyPage. If the HTML file had
two formsin it, the created URLs would be /Forms/MyPage_1 and /Forms/MyPage_2.

Note that special characters (non-al phanumeric) should be avoided in URL names (and in input file names) since
different browsers handle these names differently when presenting a request to the Advanced Web Server, which
can result in a URL abject not being found correctly.
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Phrase Dictionaries

The RomPager engine uses a phrase dictionary technique to provide compression for static ASCII text strings.
The PBuilder compiler searches the HTML input files for strings that match the phrase dictionaries and replaces
the strings with tokens as it is storing the static text elements.

Sample.htm
_>
—> PageBuilder RpUsrDct.c
_>
RpUsrDct.txt * *
RpUsrDct.h

Samplec Sample v.c

Compression

Standard HTML phrases are recognized by the PBuilder compiler and stored as single byte tokens in the
compressed text. User-specified phrases can also be recognized and are stored as two-byte tokens in the
compressed text.

The input phrase of:

<TITLE>The AS Group Ltd. C3PO Control Page</TITLE>
would be stored internally as:

static char PgTitle[] = C_oTITLE “The AS Group Ltd. C3PO Control Page” C_XTITLE;
TheRpUsrDct. txt file specifies the user-defined strings that the compiler should look for when compiling
HTML pages. Each entry is of the form:

MacroName = “Search Phase”

which would tell PBuilder to search for phrases matching the specified search phase and replace them with the
specified macro definition, which would represent a two-byte token.

User dictionary definitions can contain system dictionary definitions by specifying the system dictionary macro
name in the user dictionary definition. For example, in the provided RpUsrDct . txt, the definition —

C_S AllegroLogo = C_oHR C_oP C_oCENTER C_olIMG_SRC “/Images/Main\’** C_WIDTH “162”
C_HEIGHT “83>“ C_XCENTER

will tell the PBuilder compiler to look for all phrases of the form —
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<HR><P><CENTER><IMG SRC=/Images/Main WIDTH=162 HEIGHT=83></CENTER>
and replace them with the two byte token represented with thename C_S_Al legrolLogo.

If company name and device phrases were defined, the input phrase of:
<TITLE>The AS Group Ltd. C3PO Control Page</TITLE>

would be stored internally as:

static char PgTitle[] = C_oTITLE “The “ C_S _Company “ *“ C_S_Device

“ Control Page” C_XTITLE;

The compiler generates two C source files— RpUsrDct.c and RpUsrDct.h — for the user dictionary using
the RpUsrDct. txt file asinput. The individual entriesin the dictionary will be created in the order they are
specified in RpUsrDct . txt. The definitions of the user dictionary arein RpUsrDct. h with the data entriesin
RpUsrDct.c. Thesefiles must be compiled and linked with your project along with the RomPager engine and
the pagefiles.

TheRpUsrDct. txt file provided with RomPager contains definitions for two sets of entries. Thefirst 64
definitions are used to define error message strings that are used by the RomPager engine. These entries are
reserved. The definitions that follow the error message definitions are used in the demo pages that come with the
RomPager development environment and can be replaced in the production environment.

International support with dynamic user dictionaries

User dictionaries can be dynamically selected at runtime using the RpSetUserPhraseDictionary callback
routine. One use of thisfeature isto conveniently support international HTML pages. By defining all the phrases
on an HTML page that are to be internationalized as user dictionary phrases, the display language of the page can
be changed by selecting a different user dictionary while maintaining the graphical layout and access to device
variables. This technique means that for an application with six languages, the HTML page structure would be
stored only once, with a different user-phrase dictionary for each language. The different user-phrase dictionaries
can be stored in ROM or in afile system depending on product needs, since the
RpSetUserPhraseDictionary specifies a pointer to the table of string pointers at run-time.

The development processtypically isto define the HTML pages and the phrases to be internationalized in a
single language. For example, the English phrases to be translated are defined as user dictionary phrasesin the
RpUsrDct.txt fileand the HTML that defines the page layout and variable access using the English phrases
are defined in Sample.htm.

After running the PBuilder compiler, there will be four files created:
e Sample.c will contain the compressed and tokenized HTML
e Sample_v.c will contain the stub variable access routines
e RpUsrDct.h will contain theindex to the user dictionary
e RpUsrDct.c will contain the English version of the phrases (without the HTML)

It can then be given to trandlation teams to create alternate language versions of the phrases, without the
tranglation teams needing to worry about HTML.

The demonstration pages that come with RomPager include alternate language support for the internal error
messages. Currently, the included languages are French, German, Italian, Portuguese and Spanish as well as
English. Theinternational dictionary files are named RpFreDct.c, RpGerDct.c, RpltaDct.c,
RpPorDct.c, and RpSpaDct. c, respectively.
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Expansion

Asthe static text elements of type eRpltemType_DataZeroTerminated are served, they are examined for
characters with the high-bit set and replacement phrases are substituted. Standard ASCII characters are in the
range <000> to <177> and pass through the dictionary expansion process unchanged. For international pages
that use the high-bit characters (such as the SJIS form of Japanese), the international extended characters are
stored by PBuilder using the eRpl temType_ExtendedAsci i element type, and are not passed through the
dictionary expansion process.

There are two phrase dictionaries, the system dictionary, which uses single byte tokens, and the user specified
dictionary, which uses double byte tokens. The Extended ASCII characters of <200> to <372> are used by the
built-in system dictionary. Each of these charactersis adirect index to acommonly used HTML tag or other
phrase. There are 123 possible system dictionary entries of which 94 are currently used.

By default, there are 1024 available two byte tokens that can be used for the user specified phrase dictionary.
These tokens are stored in four sets of 256 entries of two byte tokens. The first 256 entries are selected with
charactersin the range <377><000> to <377><377>, the next 256 entries are selected with charactersin the
range <376><000> to <376><377>, and the fourth set of 256 entries are selected are selected with characters
in the range <374><000> to <374><377>. Thefirst 64 entries (<377><000> to <377><077>) are reserved
by the RomPager engine for error messages.

The Extended ASCII character defined by kRpCompressionEscape isused to signal that the character
following should not be passed through the dictionary expansion process. Thisis useful for storing asingle high-
bit international character in a phrase that is otherwise all standard ASCI|I.

If aphrase dictionary will contain many phrases that use high-bit characters such as a dictionary with many
Japanese or Chinese double-byte phrases, then the htheCompressionFlag variablein the
RpSetUserPhraseDictionary call should be set to False, so that no further expansion will be performed on
phrases in the dictionary being set.

Advanced Web Server Toolkit 91



Stub Routines

The PBuilder compiler produces two files for a Web page input file — afile containing the page data and
variable access structures, and afile containing stub routines for the variable access structures. For an input file
name, the PBuilder output files will be named MyPage . c for the page data and MyPage_ v . c for the stub
routines.

The stub routines are the Get and Set routines necessary to access the device variables. The engineer building the
Web application needs to compl ete the stub routines so that they store and retrieve the device variables. For each
variable on a page, there will be a Get routine and a Set routine if the variable is part of aform. The examplesin
Appendix A show the stub routines that are generated by PBuilder.

After the stub routines have been completed, the DontCreateVariablesFile flag can besetin
PbSetup . txt to prevent PBuilder from regenerating the stub routines file and overwriting the completed stub
routines.

Structured access

In some cases, it may be desirable to Get and Set all of the variables for a page in one routine. For example, if
each variable requires another task to retrieve the information, it can be more efficient to retrieve or store the
variables with one routine rather than to access the dynamic information one variable at atime. The RomPager
environment provides structured access routines to support this capability.

When a page is displayed, the structured access pre-processing routine is called by the RomPager engine (page
processing — step 5). This routine accesses all the variables for a page and stores them in atemporary structure
defined by PBuilder. The structure is stored in the user data area of the request control block. A stub version of
the structured access routine is created by PBuilder and needs to be completed by the device engineer.

When the RomPager engine executes the Get functions (page processing — step 10), it will call the routines
generated by PBuilder to retrieve the variables from the structure. The device engineer does not need to modify
these routines, since they are created by PBuilder specifically for the individual page structure.

When aform is processed, the engine uses the PBuilder generated Set routines (form processing — step 8) to store
the variables in the page structure. When the form post-processing structured access routine is called (form
processing — step 10), this routine takes the information from the structure and stores them in the device
variables. The stub version of thisroutine is created by PBuilder and must be completed by the device engineer.
The Configure Network Info Page (Example 2 in Appendix A) shows an example of using structured access
routines as well as normal variable access routines.
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Engine Exit Functions to the User Application

typedef Signedl6 (*rpFetchSignedl6FuncPtr)(void);
typedef Signedl6 (*rpFetchSignedl6ComplexPtr)(void *theServerDataPtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);
typedef void (*rpStoreSignedl6FuncPtr)(Signed16 thevalue);
typedef void (*rpStoreSignedl6ComplexPtr)(void *theServerDataPtr,
Signedl16 theValue, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr);

The RomPager engine makes calls to the device code at various points to build pages or process forms. Each
form item on a page contains a variable access structure that provides the ability to exit to the device for getting
or setting the parameter values. These prototypes show sample Set and Get functions for a signed 16-bit variable
with simple and complex functions. The simple functions provide a simple way to pass back avariable value for
a Get, or to receive avalue for a Set. The complex functions are passed additional information that may be useful
in the function. A void pointer, theServerDataPtr points to the engine internal data structures, and is passed
back to the engine in the callback routines described in the next section. Where applicable, the HTML name of a
form item is passed in a complex function using a char pointer (theNamePtr). The current state of the repeat
group index values is passed as a pointer (the IndexValuesPtr) to an array of signed 16-bit values. The first
item of the array isindex level 0, the next array item isindex level 1, and so on.

typedef void (*rpResetCheckboxArrayPtr) (void *theServerDataPtr,

char *theNamePtr, Signedl6Ptr thelndexValuesPtr);

If arepeating checkbox array (eRpl1temType_FormCheckboxDyn) is used, an exit function will be called at
the beginning of the form processing. This function should be used to reset al of the checkboxesin the array,
since the Set function will be called only for the checkboxes that have been checked on the form. The function of
type rpResetCheckboxArrayPtr is called with the server data pointer, a pointer to the name of the form
item and a pointer to the index variables array. This function isalso called if the
eRpltemType_FormFixedMultiDyn itemisused, so that the list of menu selections can be reset.

typedef void (*rpResetVarSelectPtr)(void *theServerDataPtr);

If a<SELECT MULTIPLE> HTML formitem with avariable list of menu itemsis used
(eRpltemType_FormVariableMultiSelect, eRpltemType_FormVariableMultiDyn,
eRpltemType_FormVarValueMultiSelect, or eRpltemType_FormVarValueMultiDyn), an exit
function will be called at the beginning of the form processing. This function should be used to deselect all the
itemsin the list, since the Set function will be called for only those items that have been selected in the list.
typedef void (*rpDynamicRepeatFuncPtr)(void *theServerDataPtr,

Signedl6Ptr theStart,

Signedl16Ptr thelLimit,

Signedl16Ptr thelncrement);

The repeat group dynamic page element (eRp I temType_RepeatGroupDynami c) allows the device to set up
an HTML table display based on current internal values. The device will be called with afunction

(rpDynami cRepeatFuncPtr) that passesin the server data pointer and pointers to the starting value, limiting
value, and increment value of the table.

typedef void (*rpRepeatWhileFuncPtr)(void *theServerDataPtr,
Signed16Ptr thelndexPtr, void ** theRepeatGroupValuePtr);
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The repeat group while page element (eRp 1 temType_RepeatGroupWhi le) aso allowsthe deviceto set up
an HTML table display based on current internal values. The device will be called with afunction
(rpRepeatWhi leFuncPtr) that passesin the server data pointer and a pointer to the index variables array.
The function also passes a pointer to an arbitrary value that the repeat while function may use. Initially, the
pointer pointsto the value (void *) 0. On subsequent calls, the pointer points to whatever the device stored
on the previous call. The repeat while function will continue building the table until the device set the pointer so
that it pointsto avalue of (void *) O.

Besides exits for each individual form element, the engine provides optional exits for page pre-processing and
form post-processing. If this exit is used the address of the function of type rpProcessDataFuncPtr is placed
in the fProcessDataFuncPtr field of the rpObjectExtension structure. This function will be passed the
server data pointer and the index values pointer. These optional functions are used for setting up a collection of
data before the page is served, or for validating form elements after all the individual form items have been
processed.

typedef void (*rpProcessCloseFuncPtr)(void *theServerDataPtr);

If the RpSetRequestCloseFunction routineis used to set up aclose function, afunction of type
rpProcessCloseFuncPtr will be called after the TCP connection has been closed.
extern rpPasswordState SpwdGetExternalPassword(void *theServerDataPtr,
Unsigned8 theConnectionld,
char *theRealmNamePtr,
char *theUsernamePtr,
char *thePasswordPtr,
Unsigned32 thelpAddress);

typedef void (*rpSessionCloseFuncPtr) (void *theServerDataPtr,
void *theUserCookie);

If the Web application will provide the URL authentication, the SpwdGetExternalPassword routine will be
called when the engine has a URL access to authenticate. For external password session timeouts, a function of
type rpSessionCloseFuncPtr will be called.
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Engine Callback Routines from the User Application

There are avariety of callback routines that are used to control various internal states of the Web server engine.
These routines can be called from the device Get/Set routines or the optional page/form processing routines. The
callback routines pass back to the engine the pointer to the engine global data and other variables as appropriate.

Page flow and connection control

extern char * RpGetSubmitButtonValue(void *theServerDataPtr);

extern char * RpGetCurrentUrl(void *theServerDataPtr);

extern void RpSetNextPage(void *theServerDataPtr,

rpObjectDescriptionPtr theNextPagePtr);

extern void RpSetNextFilePage(void *theServerDataPtr, char *theNextPagePtr);

extern void RpSetRedirect(void *theServerDataPtr);

extern void RpSetRefreshTime(void *theServerDataPtr,
Unsignedl16 theRefreshSeconds);

extern void RpSetRefreshPage(void *theServerDataPtr,
rpObjectDescriptionPtr theRefreshPagePtr);

extern void RpSetRequestCloseFunction(void *theServerDataPtr,
rpProcessCloseFuncPtr theFunctionPtr);

extern void RpSetConnectionClose(void *theServerDataPtr);

The page flow callback routines are used to control the page state. The callback function
RpGetSubmitButtonValue returns acharacter pointer to the ASCII value of the Submit button. This routine
is useful with forms that have more than one Submit button so that the management application can determine
which button was pressed. The RpGetCurrentUr1 routine returns a character pointer to the URL that invoked
the page or form. This can be useful for processing routines that are common to multiple pages or forms.

The RpSetNextPage routine passesin an object pointer to the ROM-based page to be served next after
redirection. Thisroutine istypicaly called in the optional form post-processing routine to override the value in
the fPagePtr of the rpObjectExtension structure. The RpSetNextFi lePage callback works the same
way as RpSetNextPage, but passes a pointer to a null-terminated string that contains the next URL to be
served. In thisway, the next page to be served can be located in the file system, or on aremote host, aswell asin
ROM. If the RpSetNextPage or RpSetNextFi lePage functions are caled in the page pre-processing
routing, normally the page items pointed to by the “Next” page will be served directly. If it is desirable to have
the page served by browser redirection, then the RpSetRedi rect call should be used.

The RpSetRefreshTime and RpSetRefreshPage callback routines can be used to dynamically set up the
time in seconds and the page pointer to the next page. Setting the refresh timeto 0 will end the page refresh
cycle. The information may also be set up statically in the object extension fields. If these callback routine are
used, they will only be effective if called during page setup pre-processing. They are not effectiveif called during
page item processing, since the HT TP headers have already been sent. They also are not effective during form
processing, since forms handling provides redirection to a new page that will have its own refresh values.

The RpSetRequestCloseFunction calback is used to set up afunction that will be called after the HTTP
request has been completely processed and the TCP connection has been closed. The primary use for this
function is to trigger device reset functions after being assured that a page with a*“ Reset about to start” message
has been completely delivered.

The RpSetConnectionClose routineis used to force the TCP connection being used for the current HTTP
request to close after the current HTTP request is completed. Both Netscape “keep alive” support and HTTP 1.1
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persistent connections attempt to keep the TCP connection open for multiple HTTP requests from asingle
browser. In some cases, it may be useful for the server to free up a TCP connection for other users or for other
TCP applications.

ROM master object list

extern void RpSetRomObjectList(void *theServerDataPtr,
rpObjectDescPtrPtr *theMasterObjectListPtr);

The ROM object master list consists of alist of pointers to object lists each of which point to a set of ROM
objects. The lists are searched linearly, so there may be some small gains achieved by putting the popular pages
towards the front. The home or root page isthefirst object in thefirst list (index offset 0). Other than that, there
are no order dependenciesin thelists.

The RpSetRomObjectList callback routine can be used to tell the RomPager engine to use an aternative
ROM abject master list. Since the object master list is a set of pointersto individual ROM object lists, the entire
search list may be controlled at runtime by varying the contents of the object master list. This can be useful for
dynamically enabling/disabling feature sets.

Browser request

extern char * RpGetUserAgent(void *theServerDataPtr);
extern char * RpGetAcceptLanguage(void *theServerDataPtr);
extern char * RpGetHostName(void *theServerDataPtr);

The RpGetUserAgent routineis used to return the information from the User-Agent HTTP header that the
browser sends in with the request. This can be useful in distinguishing between browser types to decide which
kind of HTML to serve. The RpGetAcceptLanguage routine is used to return the information from the
Accept-Language HTTP header. This may be useful for internationalization support. The RpGetHostName
routine passes in the host name used by the browser to access the page. This may be useful for constructing fully
qualified URL references.

User data
extern void RpInitUserData(void *theServerDataPtr);
extern void RpSetCookie(void *theServerDataPtr, void *theCookie);
extern void * RpGetCookie(void *theServerDataPtr);
extern void RpSetRequestCookie(void *theServerDataPtr, void *theCookie);

extern void * RpGetRequestCookie(void *theServerDataPtr);
extern void * RpGetRepeatWhileValue(void *theServerDataPtr);

TheRplInitUserData routineis called by the RomPager engine at startup timeif global datais assigned
dynamically. This allows the device to perform any Web server specific data storage initialization.

The RpSetCookie routine is used to save a pointer to arbitrary user datain the engine data structure for
retrieval later with the RpGetCookie routine. The RpSetRequestCooki e routine saves a pointer to arbitrary
user datain the current request for retrieval later with the RpGetRequestCookie routine.
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The RpGetRepeatWhi leValue routine can be used in individual Get functions that are called during
processing of an eRpltemType_RepeatGroupWhi e item. The routine retrieves the current value that was
returned by the Repeat While function. This allows the individual Get functions to use the current repeat value as
an index or in any other way to modify the value the Get function returns.

Time access

extern Unsigned32 RpGetMonthDayYearInSeconds(Unsigned32 theMonth,
Unsigned32 theDay,Unsigned32 theYear);
extern Unsigned32 RpGetSysTimelnSeconds(void);

The RpGetSysTimeInSeconds routine is used internally by the RomPager engine and can also be used by the
device page or form routines. It returns the system time in internal format, which is seconds since 1/1/1901. The
RpGetMonthDayYear InSeconds call translates an external date into internal format.

Query index

extern Signedl16 RpPopQuerylndex(void *theServerDataPtr);

extern void RpPushQuerylndex(void *theServerDataPtr,
Signedl16 theQueryValue);

extern Signed8 RpGetQuerylndexLevel (void *theServerDataPtr);

The query index callback routines are used to modify the query index state. The callback function
RpPushQuery Index places a new value on the query index stack and the RpPopQuery Index routine pops a
value off the stack and returnsit to the caller. These routines can be used to control the index values that are
passed to other pages. The values used in these routines are internal index values and therefore are O-relative.

The RpGetQueryIndexLevel routine reports back the current index level in use starting at 0. If there are no
index levelsin use, the value returned will be -1.

Phrase dictionary

extern void RpSetUserPhraseDictionary(void *theServerDataPtr,
char **theUserDictionaryPtr,
Boolean theCompressionFlag);
extern void RpSetRequestUserPhraseDictionary(void *theServerDataPtr,
char **theUserDictionaryPtr,
Boolean theCompressionFlag);

TheRpSetUserPhraseDictionary routine allows the user to change the current user phrase dictionary. A
phrase dictionary isan array of char pointersindexed by characters used in the HTML text. Using alternate user
phrase dictionaries can be helpful in setting up pages that will have alternate appearances depending on the
dictionary.

The theCompressionFlag variableis used to signal whether the phrasesin the dictionary can contain other
compressed phrases. If theCompressionFlag is True, then the phrases in the dictionary being set may contain
additional compressed phrases, from either the system or user dictionaries. This can reduce the size of a phrase
dictionary if there are many common phrase fragments.
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If theCompressionFlag isFase, no further expansion will be performed on phrasesin the dictionary being
set. This means that any characters with high bits set will be passed directly to the browser. If a phrase dictionary
is being set up with many double-byte phrases (for example, Japanese or Chinese), setting
theCompressionFlag to False will reduce the overal size of the dictionary by eliminating the need for
kRpCompressionEscape characters.

To reset the current phrase dictionary to the default user phrase dictionary, use the following call:
RpSetUserPhraseDictionary(theServerDataPtr, &gUserPhrases, True);

This routine changes default user dictionary for the entire system. The

RpSetRequestUserPhraseDictionary routine changes the user dictionary for asingle page or form

reguest. This routine can be called from within the page pre-processing routine or from within the first item on a

page or form to set the dictionary that will be used for processing the rest of the items of that page or form.

HTTP event logging

extern Signedl16 RpGetHttpLogltemCount (void * theTaskDataPtr);

extern void RpBui ldHttpEventStrings (void * theTaskDataPtr,
Signedl16 thelndex,char * theEventTimeString,
char * theEventTypeString,
char * theEventObjectString);

The RomPager engine stores an event in amemory ring buffer for every page that is served, every form that is
processed, or other HTTP events. Two callback routines are available to query the log.

The RpGetHttpLogltemCount routine returns the number of items currently in the HTTP event log.

Given an item index, RpBui ldHttpEventStrings builds the event time, type, and object stringsin the string
buffers specified by the caller. The string buffers contain short messages about the event and are 32 characters
long. If theindex isinvalid, the strings will contain only anull terminator. If the index is valid, the event time and
type strings will be created but the event object string may be empty because some tyeps do not have an
associated object.

Form item handling

extern char * RpGetFormBufferPtr(void *theServerDataPtr);
extern void RpGetFormltem(char ** theBufferPtr,
char * theNamePtr,
char * theValuePtr);
extern void RpSetFormObject(void *theServerDataPtr,
rpObjectDescriptionPtr theObjectPtr);
extern void RpReceiveltem(void *theServerDataPtr, char *theNamePtr,
char *theValuePtr);

Normally, RomPager handles forms for the user application by processing items against aformitem list pointed
to by aform object. In some cases, an application may want to handle its own form items, or may want to use
some of the internal RomPager routines to do partial form processing.
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The RpGetFormBufferPtr cal returns a pointer to the form arguments passed in from the browser with a
GET Query command or a POST command. Request arguments from HTML forms are passed as a group of
name/value pairs encoded in aformat called Form URL Encoding. The RpGetFormltem routine is used to
decode and retrieve a name/value pair from the form buffer. The buffer pointer will be updated to point to the
next name/value pair and the values of the current name/value pair will be copied into the buffers passed as input
to the call. The RpReceiveltem routine passes the name/value pair against the current ROM-based form object
to use the standard RomPager processing to drive calls to the Set functions. The current form object may be set
up by the RpSetFormObject call.

Number to string conversion

extern Unsignedl16 RpConvertSigned32ToAscii(Signed32 theNumber,
char *theBufferPtr);
extern Unsignedl16 RpConvertUnsigned32ToAscii(Unsigned32 theNumber,
char *theBufferPtr);
extern Unsignedl16 RpConvertSigned64ToAscii(Signed64 theNumber,
char *theBufferPtr);
extern Unsignedl16 RpConvertUnsigned64ToAscii(Unsigned64 theNumber,
char *theBufferPtr);

TheRpConvertUnsigned32ToAscii and RpConvertSigned32ToAsci i routines are used internally by
the RomPager engine and can also be used by the device page display routines. These routines take parameters of
asigned or unsigned 32 bit number and a char pointer to the output buffer. The routines also return the number of
charactersin the converted string. Similarly, the RpConvertUnsigned64ToAsci i and
RpConvertSigned64ToAsci i routines are used internally by the RomPager engine and can also be used by
the device page display routines if 64 bit integers are used.

String to number conversion

extern void RpConvertHexString(void *theServerDataPtr,
char *theHexPtr, char *theValuePtr,
Unsigned8 theOutputCharCount, char theSeparator);

extern void RpConvertDotFormString(void *theServerDataPtr,
char *theDotFormPtr, char *theValuePtr,
Unsigned8 theOutputCharCount);

extern Signed8 RpConvertStringToSigned8(void *theServerDataPtr,
char *theValuePtr);

extern Signedl16 RpConvertStringToSignedl6(void *theServerDataPtr,
char *theValuePtr);

extern Signed32 RpConvertStringToSigned32(void *theServerDataPtr,
char *theValuePtr);

extern Signed64 RpConvertStringToSigned64(void *theServerDataPtr,
char *theValuePtr);

extern Unsigned8 RpConvertStringToUnsigned8(void *theServerDataPtr,
char *theValuePtr);

extern Unsignedl16 RpConvertStringToUnsignedl6(void *theServerDataPtr,
char *theValuePtr);

extern Unsigned32 RpConvertStringToUnsigned32(void *theServerDataPtr,
char *theValuePtr);

extern Unsigned64 RpConvertStringToUnsigned64(void *theServerDataPtr,
char *theValuePtr);
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extern rpltemError RpGetConversionErrorCode(void *theServerDataPtr);
extern void RpSetUserErrorMessage(void *theServerDataPtr,
char *theMessagePtr);

The string to number routines are used internally by the RomPager engine during the forms item handling and
can also be used by the device form item routines. These routines (RpConvertHexString,
RpConvertDotFormString, RpConvertStringToSigned8, RpConvertStringToSignedl6,
RpConvertStringToSigned32, RpConvertStringToUnsigneds,
RpConvertStringToUnsignedl16, and RpConvertStringToUnsigned32) are normally used by the
engine to perform the conversion according to the numeric type set in the fTextType fied.

In the case where the device form item handling routine wishes to examine the string before the conversion, or
look at the number after the conversion, the FTextType field should be set to eRpTextType ASCI I and the
function pointed to by the £SetPtr field can call the conversion routine. The RpGetConversionErrorCode
callback can be used to check the results of the conversion routine. The RpSetUserErrorMessage callback
can be used to trigger an error page display with a custom message.

Delayed functions — external tasks

extern unsigned char RpInitiateDelayedFunction(void *theServerDataPtr);

extern void RpCompleteDelayedFunction(void *theServerDataPtr,
unsigned char theConnection);

extern unsigned char RpGetCurrentConnection(void *theServerDataPtr);

extern unsigned char RpSetCurrentConnection(void *theServerDataPtr,

unsigned char theConnection);

The process of preparing a page or processing form results may require access to an external task that can incur a
delay. Such atask might be aread or write from a database, or arequest for information over an internal network.
To alow communications with these external tasks without suspending processing for other HTTP requests, the
RomPager engine provides these callback routines for controlling the state of a RomPager internal task or
connection.

TheRplInitiateDelayedFunction routineis called when a delayed function is started and returns the
connection number of the internal RomPager task that will be suspended.

The connection number should be saved away for use by the completion routine of the delayed function. When
the completion routine of the delayed function is ready to allow the RomPager internal task to resume processing,
it should issue the RpComp leteDe layedFunction cal with the saved connection number.

If the completion routine of the delayed function needs to issue any other RomPager callback routines such as
RpSetNextPage, it heedsto issue an RpSetCurrentConnection cal to set up RomPager for the correct
RomPager internal connection. The RpSetCurrentConnection cal returnsthe old current connection, which
will need to be restored with another RpSetCurrentConnection cal before the completion routine finishes.

The RpGetCurrentConnection cal can be used to determine which connection is being used by the internal
RomPager task.

TheRplInitiateDelayedFunction function can be called from within the optional page pre-processing
routine to set up local variables that will be accessed when the page is served or from the optional form post-
processing routine to store away variables that were entered.
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Thefollowing is an example of the processing flow:

RomPager
task

Spawned
external
task

RomPager
task

/* begin page pre-processing */

/* spawn host OS task to do delayed processing */

/* suspend RomPager processing for the current connection */
theSuspendedConnectionld=RpInitiateDelayedFunction(theDataPtr);

/* allow RomPager task to process other connections */

return;

/* begin external task execution */

/* do external tasks */

/* wait for external task completion */

/* Tinish external tasks */

/* set the RomPager current connection to the suspended connection */

theCurrentConnectionld=RpSetCurrentConnection(theDataPtr,
theSuspendedConnectionld);

/* issue engine control calls for the suspended connection */
RpSetNextPage(theDataPtr, &PgResultsPage);

/* the suspended connection */
RpCompleteDelayedFunction(theDataPtr, theSuspendedConnectionld);
/* restore the RomPager current connection */

theCurrentConnectionld=RpSetCurrentConnection(theDataPtr,
theCurrentConnectionld);

/* end external task execution */

return;

/* Ffinish page pre-processing */
/* start page display */
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Dynamic Pages

The Web Application Toolkit supports the client pull method devel oped by Netscape. (The method is fully
supported by Microsoft Internet Explorer.) With the client pull method, when an object is served to the browser,
it is sent with an HTTP Refresh header that tells the browser when to ask for the next page to be served. The
browser maintains atimer. If the user has not clicked on another link, the browser will automatically request the
next page after the timer has expired. The next page is either the same as the previous page, or the Refresh header
can optionally specify a different page to be served when the timer expires. In a Web-based management
application, this can be useful to set up a series of pages that each point to the next one. For example, status page
A would be displayed for 15 seconds, then status page B would be displayed for 10 seconds, followed by status
page C, which would be displayed for 30 seconds. After this, status page A would be displayed again and the
whole process would repeat.

To use the client pull method, arefresh time in seconds must be specified for the page. This can be specified
when the page is created by specifying the RpRefreshTime keyword in the RpPageHeader tag. A page
refresh cycle can also be started at runtime by using the RpSetRefreshTime callback routine. If a page other
than the current page is to be refreshed, the new page can be specified at page creation by using the
RpRefreshPage keyword or at runtime by using the RpSetRefreshPage calback routine. The page refresh
cycle can be ended by serving a page that has arefresh time of 0, or by calling the RpSetRefreshTime routine
with avalue of 0.

An aternative method for using the client pull refresh technique isto use the <META HTTP-EQUIV> tag in the
page that is sent to the browser. The purpose of thistag isto send a header inside the HTML page. This header is
ignored by the server but treated by the browser asif it received this header with the rest of the HTTP headers
from the server.

To use thistechnique, <META HTTP-EQUIV> is placed in the <HEAD> section of the page as shown in the
following examples.

<HTML>

<HEAD>

<TITLE>Refresh this page in 10 seconds</TITLE>
<META HTTP-EQUIV=*Refresh” CONTENT=*“10"">
</HEAD>

<BODY>

Refresh this page in 10 seconds

</BODY>

</HTML>

<HTML>

<HEAD>

<TITLE>Refresh another page in 5 seconds</TITLE>

<META HTTP-EQUIV="Refresh” CONTENT=“5;URL=http://www.allegrosoft.com/index.html”>
</HEAD>

<BODY>

Refresh another page in 5 seconds

</BODY>

</HTML>
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State Management

The HTTP protocol is a stateless protocol. Each request from a client browser to a Web server is an individual
request from the point of view of the protocol. From the point of view of a Web application written on the server,
it may be desirable to identify multiple requests from the same user and group them into a session. The server
creates a session by assigning a“ State” or a“ Session ID” and sending it with the response. If the browser
supports the technique the server is using, then the browser will return the “ State” on subsequent requests,
allowing the server to recognize subsequent requests from the same user.

User 1 Server User 1 A Server
€ —
User 2 Server User 2 B Server
€ —
A
User 1 Server User 1 A Server
] ¢
A
User 1 Server User 1 A Server
——— ]
B
User 2 Server User 2 B Server
] ¢
A
User 1 Server User 1 A Server
——— ]
Normal Requests with no States Requests with States

The Advanced Web Server supports two techniques for state management. The first technique isto hide the state
information in the URL, and the second technique isto use HTTP cookies.

Hiding information in the URL is alow-overhead technique that works with any browser but is limited in the
amount of state information that can be passed. The HTTP cookies technique was invented by Netscape and is
supported by most recent browsers. HT TP cookies have somewhat higher overhead than URL hiding, but allow
greater amounts of state information to be passed back and forth.

The RomPager URL hiding technique works by prepending the URL in alink with asignal sequence and a state
value. When the Web application wants to set a state for a user, it uses the RpSetUr 1State call to store a string
into the Web server. When alink or pathname is generated with RpUr 1State, it will have the form
http://deviceaddress/US/SSSSS/pathname where SSSSSis the value of the state string. On
subsequent requests, the URL is examined to seeif it isin thisformat. If it is, the state information is stripped off
from the URL and stored where the application can retrieve it using RpGetUrState. Therest of the URL
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pathname is passed to the engine for action. The URL state can be cleared at the server by using the
RpSetUrlIState call to set the state to a null string. When the browser quits, it will stop using the special
URLSs and the session will be terminated.

The HTTP cookies technique works by sending state information in special HT TP headers. While these headers
are non-standard, most recent browsers will support them. The HTTP cookie headers allow multiple states to be
passed between the server and the browser. In the Advanced Web Server, if HTTP cookies are enabled, an array
of character stringsis available for storing and retrieving state information. The size of the array is 6 and the
cookie sizeis64. The RpSetHttpCookie cal isused to set a cookie value that will be passed to the browser
and the RpGetHttpCookie call isused to retrieve the cookie that the browser has sent in. These calls use
thelndex as a parameter to choose which string in the array to reference. Once a cookie has been sent to a
browser, it will send it in with each subsequent request. When the user quits the browser, it deletes the stored
cookies, and the session is completed.

With both techniques, a session is a series of independent requests that the server has asked the browser to tag
with state information. There is no notification to the server by the browser when the session completes. The
server can deduce that a session has completed by observing that no requests from a tagged user have come in for
awhile. Application timers can be used to determine session ends so that session resources can be freed up on the
server side.

104 Advanced Web Server Toolkit



Security Control

Overview

The internal Web server security environment consists of a user database, a set of security realms, and the
individual pages and other resources to be protected. A security realmis a collection of objects (pages, forms,
images, and so on) that are grouped together with a common security level. An individual page may belong to one
or more realms, and an individual user may have access to one or more realms.

Thefirst time a browser request (GET, POST, and so on.) is made for an object in agiven ream, the user is
challenged to provide their known username and password. When a user successfully logs on, a security session
is established for that user. Subsequent requests are negotiated by the browser on behalf of the user, so that the
user doesn’t have to re-enter the username-password for each request, but the request is still authenticated, since
the browser will carry the user’ s authentication credentials for each subsequent request.

The HTTP protocol currently supports two authentication methods — basic and digest.

The basic method encodes the username-password using the Base64 encoding scheme and sends it over the wire
to the server that decodes it and compares it with the known username-password. The basic method is supported
by all browsers, and provides some protection, in that another browser user can not access the protected realm
without knowing the username-password. Since a determined attacker can use a packet sniffer to gain the
encoded username-password string and since the Base64 algorithm is a widely known reversible encoding
scheme, this method provides minimal protection, but is better than plain text passwords.

The digest method provides stronger protection, since it uses one-way encoded hash numbers and never sends the
username-password over the wire. With the digest method, the server creates a challenge code and sendsiit to the
browser. The browser uses the MD5 one-way hash algorithm to create a response based on the challenge plus the
user provided username-password. The server calculates what the expected response should be using its copy of
the username-password and challenge and compares it with the actual response. If they match, accessto the
object is granted. Since the challenge can change with each transaction, and the username-password is never sent
over the wire, this method provides fairly strong protection. The challenge is usually made unique by
incorporating such things as the device IP address and the time, so that each device will send out unique
challenges. The digest method provides strong authentication and is appropriate for an embedded environment,
but at present has not been widely implemented by most browsers. Internet Explorer 5.0 and above supports part
of the digest authentication specification.

The Advanced Web Server supports both basic and digest authentication. Pages and forms may be assigned to
eight different realms. The realms may be overlapping, thus allowing the creation of supersets and sidesets. Y ou
may have one realm for regular users, another for supervisory users, and athird for field engineering users, for
example. The supervisory and field engineering users might each have accessto all the pages and forms of the
regular users but no access to each other’ s unique pages and forms.

An additional security method uses the Secure Socket Layer (SSL) protocol or alater version, Transport Layer
Security (TLS) to provide an encryption layer between the TCP protocol and the HTTP protocol. If SSL/TLS
encryption is used, HTTP basic authentication is usually sufficient for identifying the authorized user. The
RomPager Secure Web server provides SSL/TLS capabilities aswell as HTTP basic and digest authentication.
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Implementation

The security database contains a user data base and a realm data base. Each user has a username, password, an
access code that indicates the realms that the user has access to and a session timer that indicates how long the
user has access to the realm without being rechallenged. Each username is unique in the database. The number of
usersto allow in the security database is 12.

There are amaximum of 9 realms that each have arealm name, and a security level. The realm nameis passed to
the browser so that it can be displayed in security dialogs to the user. Realms are accessed by an index of 0to 8
in the security callback access routines. The security level indicates what services the Advanced Web Server
should provide.

The individual pages and forms have an access code that indicates which security realms that the object belongs
to. The access codes for an object are specified in the HTML source using the RomPager comment tags. The
access code for apage is set using the RpAccess parameter of the RpPageHeader comment tag, and the
access code for aformis set using RpAccess of the RpFormHeader comment tag. The internal storage of the
object access codesisin the fObjectAccess field of the rpObjectDescription structure. The default for
each object is kRpPageAccessUnprotected. An object may belong to multiple realms by setting multiple
flags. The User Settings (PgUsers) page in the sample pagesis an example page that belongs to the first and
second realms. Using overlapping reams allows the creation of superuser realms where one realm has complete
access and another realm has only partial access.

When an object that belongs to a protected given realm is accessed, the Advanced Web Server will send a
challenge to the browser the first time an object in the realm is accessed. The browser will display arequest to
the user that shows the realm name and asks for a username and password to be entered. Different browsers will
use different dialog formats for the password request, but all display the username in clear text and the password
in obscured form. With HT TP basic authentication, the username-password combination is returned to the server
in the Base64 encoding scheme. When the server receives a valid username-password, it establishes a security
session for that user. Aslong as the session is active, the user will have access to the objectsin al the realms for
which that user is authorized.

If an object belongs to more than one realm, RomPager uses the security method of the least secure realm to
determine which realm to issue a challenge for. If an object belongs to multiple realms that all have the same
security method, the lowest numbered realm is used in the challenge. If the application is going to use different
security levelsfor different realms, a good way to organize the realms is to assign the highest level of security to
the highest numbered realm.

As the user makes additional requests, the browser will send along the encoded username-password combination
that was last entered. If the user has requested another object in the same realm, the server will use the received
username-password combination to authorize the request. If the user requests an object in another realm, the
server will issue another challenge to the browser, which will in turn ask the user for a new username-password
combination.

The RomPager engine provides a series of callback routines that can be used to dynamically administer the
security database. The intialization of the security tablesis performed using these callback routines by the
RpInitializeBox routine (in RpUser .c). The security callback routines are used for realm database
manipulation, user database manipulation, session control and feature access control. These routines may be
called at initialization, at various exit points in the Web application, or from other device management functions
such as SNMP or Telnet environments.
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Realm manipulation routines

extern char * RpGetRealmName(void *theTaskDataPtr, unslgned charthelndex);
extern void RpSetRealmName(void *theTaskDataPtr, unslgned charthelndex,
char * theRealmNamePtr);
extern rpSecuritylLevel RpGetSecuritylLevel(void*theTaskDataPtr,
unsigned char thelndex);

extern void RpSetSecuritylLevel (void*theTaskDataPtr,

unsigned char thelndex,

rpSecuritylLevel theSecuritylLevel);
extern void RpRealmLocking (void *theTaskDataPtr,

Boolean thelLockState);

The RpGetRealmName routineis passed an index (0-8) of the realm and returns a pointer to an ASCII string
containing the current realm name. The RpSetRealmName routine is passed an index (0-8) of therealm and a
pointer to an ASCII string containing the new realm name. The realm name is sent to the browser when a
protected object is accessed, so that the name can be displayed in security dialogs to the user.

TheRpGetSecuritylLevel routineispassed anindex (0-8) of the realm and returns a security level code.
TheRpSetSecuritylLevel routineispassed anindex (0-8) of the realm and a security level code indicating
the new security level for the realm. The available security level codes are:

eRpSecurity Disabled

eRpSecurity PasswordOnly

eRpSecurity PasswordAndlpAddress

eRpSecurity DigestPasswordOnly

eRpSecurity DigestAndlpAddress

eRpSecurity StrictDigestPasswordOnly

eRpSecurity StrictDigestAndlpAddress

eRpSecurity SecureSocketOnly

eRpSecurity SecureSocketPasswordOnly

eRpSecurity SecureSocketAndlpAddress

TheeRpSecurity_Disable security level turns off security for a particular realm. Pages and objects
belonging to arealm with this level are unprotected.

The eRpSecurity_PasswordOnly security level allows a user with knowledge of the username and
password access to the realm. The HT TP basic authentication mechanism is used for this security level.

The eRpSecurity_PasswordAndIlpAddress security level requiresthat the user provide the username and
password and be running a browser from a specified |P address in order to gain accessto theream. The HTTP
basic authentication mechanism is used for this security level. The eRpSecurity_DigestPasswordOnly
security level allows a user with knowledge of the username and password access to the realm. The HTTP digest
authentication mechanism is used for this security level. A new challengeis created once per session. This
method is supported by Internet Explorer 5.0 and above.

TheeRpSecurity_DigestAndlpAddress security level requires that the user provide the username and
password and be running a browser from a specified IP address in order to gain accessto theream. The HTTP
digest authentication mechanism is used for this security level. A new challenge is created once per session. This
method is supported by Internet Explorer 5.0 and above.

TheeRpSecurity_StrictDigestPasswordOnly security level allows auser with knowledge of the
username and password access to the realm. The HTTP Digest Authentication mechanism is used for this security
level. A new challengeis created for every request. Currently there are no known browsers supporting this

capability.
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TheeRpSecurity_StrictDigestAndIpAddress security level requiresthat the user provide the
username and password and be running a browser from a specified |P address in order to gain accessto arealm.
The HTTP digest authentication mechanismis used for this security level. A new challenge is created for every
request. Currently there are no known browsers supporting this capability.

The last three security level codes are available only when you are using the RomPager Secure Web server,
which includes SSL/TL S support.

TheeRpSecurity_SecureSocketOnly security level setsup an encrypted connection between the server
and the browser for objects in arealm with this security level. It does not require any other additional user
authentication. The SSL protocol is used for this security level.

The eRpSecurity_SecureSocketPasswordOnly security level allows auser with knowledge of the
username and password access to the realm. The HT TP basic authentication mechanism within an SSL
connection is used for this security level.

The eRpSecurity_SecureSocketAndIpAddress security level requiresthat the user provide the
username and password and be running a browser from a specified IP address in order to gain access to the realm.
The HTTP basic authentication mechanism within an SSL connection is used for this security level.

If multiple users have access to the same realm, or if multiple users are using the same username/password
identifier, they will be able to access the same pages and resources from the Web server. For pages that only
display information, multiple accessis fine, but for pages that have forms to control parameter values this can
cause problems. If two users each access the same control page at the same time, and each makes changes based
on the information they see and then submit aform, the first set of changes will be lost, since the second user will
overide them.

To prevent this possibility and allow control of critical resources, the security system offers a concept called
realm locking, which is controlled by the RpSetRealmLocking callback routine. The RpSetRealmLocking
routineis called to enable and disable realm locking. If realm locking is enabled, when a user logs on
successfully, all the pagesin the realms the user has access to become reserved for that user until the user
completes the session. Other users who log on (even if they normally have access to a given realm) will be
blocked from accessing the pages and forms in that realm until the first user logs off or realm locking is disabled.
This capability is useful to protect device information from being changed by multiple users at the same time.

User database manipulation routines

extern Boolean RpSetUserAttributes(void *theTaskDataPtr, char *theUsernamePtr,
char *thePasswordPtr, rpAccess theAccessCode
Unsigned32 thelpAddress,
Unsigned16 theTimeoutSeconds);
extern void RpGetUserAttributes(void *theTaskDataPtr, Unslgnedl6 theUserlndex,
char **theUsernamePtr, char **thePasswordPtr,
rpAccess *theAccessCodePtr,
Unsigned32 *thelpAddressptr,
Unsigned16 *theTlmeoutSecondsPtr);

extern void RpDeleteUser (void*theTaskDataPtr, cchar *theUsernamePtr);

extern char * RpGetCurrentUserName(void *theTaskDataptr);

extern void RpSetPasswordCookie(void *theTaskDtrPtr, char *theUsernamePtr,
void *theCookie);

extern void* RpGetPasswordCookie(Void *thetaskDataPtr, char *theUsernamePtr);
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TheRpSetUserAttributes routineis called to create a user entry for anew user or modify the attributes of
an existing user. Each username in the user database must be unique. Thefirst time RpSetUserAttributesis
called for a specific username, a new entry will be set up in the user database. Additional calls with the same
username can be used to change the attributes for a specific user. RpSetUserAttributes return Falseif
there is no more room in the user database. If the value of the 1 pAddress parameter is 0, any |P address will be
acceptable. If an IP address is specified, then objects that belong to arealm with an appropriate security level
code (such as eRpSecurity_PasswordAndlpAddress) will require the user to be running a browser at the
specified address in order to access the object. If the value of the theTimeoutSeconds parameter isO, the
server’s master security session timeout value will be used.

TheRpGetUserAttributes routineis passed an index (O-based)into the user routine and returns the
username, password, realm access code, | P address, and session value for the given user entry. If thereis no user
entry for the requested index, the return value of theUsernamePtr will be NULL. Thisroutineis useful for
sequentially accessing the RomPager security database in order to store the information somewhere else. The
user database entries are returned sequentially, so once an empty user entry is returned, no more user entries with
ahigher index.

The RpDeleteUser routineis passed a pointer to an ASCII string containing the name of the user to be del eted.
Thisroutine is used to remove an active entry from the user database. If the user being deleted has an active
security session, it will be terminated and the user entry will be deleted.

The RpGetCurrentUserName routine can be called from within a page to determine the name of the user that
has authenticated access. It returns a pointer to an ASCII string containing the name of the current authenticated
user.

Theinternal user security database can store an opague variable that can be used for communicating with
external password servers such as Radius servers. The opaque variable (or cookie) is set using the
RpSetPasswordCookie routine and retrieved using the RpGetPasswordCookie routine.

Session manipulation routines

extern void RpSetCurrentSessionCloseFunction(void *theTaskDataPtr,
rpSessionGloseFuncPtr theFunctionPtr, void *theUserCookie);

typedef void (*rpSes sionCloseFuncPtr) (void *theTaskDataPtr,

void *theUserCookie);
extern void RpSetServerPasswordTImeout(vold*theTaskDataPtr,

Signedl16 theTimeoutSeconds);

extern Boolean RpCheckSession(void *theTaskDataPtr,rpAccess theAccessCode);
exter void RpResetCurrentSession(void*theTaskDataPtr,

Signedl16Ptr thelndexValuesPtr);
extern void RpResEtUserSession(Void *therask9ataPtr, char*theUsernamePtr);

Use RpSetCurrentSessionCloseFunction to set up aroutine that will be called when the current user
security session completes. Typically, this happens when the user’s security session timer expires. The value of
the security session timer is set when the user entry is created or modified with RpSetUserAttributes. An
opagque variable (theUserCookie) can be passed with RpSetCurrentSessionCloseFunction. This
variable will be returned by a completion function (of type rpSessionCloseFuncPtr) when the session times
out.

Advanced Web Server Toolkit 109



TheRpSetServerPasswordTimeout routine is used to change the server’s master security session timeout
value. The master security session timeout value is used as the default timeout value for callsto the
RpSetUserAttributes routine that have the theTimeoutSeconds parameter set to 0. The RomPager
engine maintains timeout counters for each user session. The timeout counter is initialized to the timeout value
for the user each time a protected object is accessed. If the counter hits O, the server will force a challenge to the
browser, even if the correct username-password combination was sent in with the request. This technique can be
used to protect objects from access by an unauthorized user who uses an unattended browser at an authorized
user’s desk.

The RpCheckSession routineis used to find out the current access state for arealm or realms, The call passes
in an access code containing the realms to be checked and receives back a Boolean indicating whether accessis
currently authorized for the realms.The RpResetCurrentSession routine can be called from within a page to
reset the security session for the current authenticated user. The user security session will be reset and any locked
realms will be released. Further access by the user will result in are-challenge. This call usesthe
rpProcessDataFuncPtr format so that it may beissued directly from from a page or form to terminate a
security session for the current user.

The RpResetUserSession routine may be called from any point within the device and will force the reset of
a specific user security session.

Access control routines

extern void RpSetPutAccess(void *theTaskDataPtr, rpAccess theAccessCode};

The security access codes specifies arealm or realms that a given object or function belongs to. The format of the
access code uses flags such as kRpPageAccessRealml, kRpPageAccessRealm2, and so on, to identify the
realms. Each realm in the realm database in turn contains the security level code used to control accessto the
object or function.

Access codes for pages and forms that are stored in ROM are assigned by using HTML comment tagsin the
pages that are compiled with PageBuilder. For objects stored in the file system, the access codes are returned
when the file is opened.

The RpSetPutAccess routineis used to assign the security realm or realms that control access by the HTTP
PUT command. Since the PUT command can directly load afile into the device, only users that are authorized for
the realms specified by the theAccessCode parameter will be able to upload files to the device.
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External security validation

extern rpPasswordState SpwdGetExternalPassword(void*theTaskDataPtr,
Unsigned8 theConnectibnld;
char *theUsernamePtr,
char *thePasswordPtr,
Unsigned32 *thelpAddressPtr,
rpAccess *theRealmAccessPtr);

Normally, the RomPager engine maintains internal security databases for handling HTTP user authentication
requests. Another approach to user authentication isto have the RomPager engine handle the HT TP security
protocols and pass the actual authentication request to a process elsewhere in the device.

The SpwdGetExternalPassword routineis called to obtain the external information that the server needs to
validate the information supplied by the browser. SpwdGetExternalPassword provides a pointer to the
username that needs to be validated, and pointers for the routine to return validation information. The external
validation routine is also provided with a connection number that may be used to aid in processing multiple
simultaneous validation requests.

The external validation routine needs to return three pieces of information so that the Advanced Web Server can
finish the validation process. The valid password must be copied to the buffer pointed to by the
thePasswordPtr parameter. If the user should be restricted to making accesses from a particular 1P address,
this address should be placed in the area pointed to by the the IpAddressPtr parameter. If no restrictions are
placed on the IP address, the value of the address should be set to 0. Lastly, the validation application should
provide the realm access code that specifies which realms the user has access to.

The external validation routine is called the first time that the browser provides user credentials after being
challenged. For subsequent requests for the same user session, the Advanced Web Server will use the information
provided by the external validation routine to validate these requests. If the user session isterminated, or timed
out for inactivity, or if adifferent user attempts access, the external password function will be called again to
provide the validation information.

From the point of view of the host operating system, the RomPager engine is a single task. The engine contains
its own scheduler and control blocks for supporting multiple HTTP requests. The call it makes to the external
password routine must be asynchronous for any activity that will incur delay in order to allow the engineto
service other requests. The call return state is used to determine whether the external password function has been
completed. If the username is to be validated on an external password server, any verification operation that can
incur delay needs to create a separate operating system task that can block on call completion.

The possible return states from theSpwdGetExternal Password call are:

eRpPasswordPending — The external authorization process is not yet complete. The RomPager engine will
call the SpwdGetExternalPassword routine again to retrieve the validation information.

eRpPasswordNotAuthorized — The external processis complete, the user is not authorized because the
username was not recognized. The Advanced Web Server will reject the request.

eRpPasswordDone — The external processis complete. The user is partially authorized. The string pointed to
by thePasswordPtr has been filled in with the authorized password from the external database. The realm
access flag has been set. The IP address (if any) has been set. The Advanced Web Server will complete the rest of
the authorizaton process.
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Internal Object Structures

ROM object list

The ROM object list is used by the RomPager engine to find the stored ROM objects (pages, forms, graphics,
applets, etc.). The ROM abject list consists of a master object list that points to individual object lists, each of
which point to a set of ROM objects. The lists are searched linearly, so there may be some small gains achieved
by putting the popular pages towards the front. The home or root page is the first object in the first list (Index
offset 0). Other than that, there are no order dependenciesin the lists.

The ROM object list for asingle page application is shown in RpPagel. c and lookslike this:
rpObjectDescPtrPtr gRpMasterObjectList[] = {

gRpObjectList,
0
};
rpObjectDescriptionPtr gRpObjectList[] = {
&PgFirstPage,
0
};

The ROM object list for the multi-page demo application is shown in RpPages . ¢ and looks like this:

extern rpObjectDescriptionPtr gRpValidationObjectList[];
extern rpObjectDescriptionPtr gRpChassisObjectList[];
extern rpObjectDescriptionPtr gRpJavaDemoObjectList[];
extern rpObjectDescriptionPtr gRpRomPopObjectList[];

rpObjectDescPtrPtr gRpMasterObjectList[] = {
gRpObjectList,
gRpValidationObjectList,
gRpChassisObjectList,
gRpJavaDemoObjectList,

gRpRomPopObjectList,
0
};
rpObjectDescriptionPtr gRpObjectList[] = {
&PgMain,
0
};
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Object headers

The object header is used by the RomPager engine to analyze the HTTP request and prepare the necessary HTTP
headers in the response. The source definitions of the object header structures can be found in the RpPages.c
file. The structure of the rpObjectDescription isas shown asfollows:

typedef struct rpObjectDescription {

char * fURL;

rpltem * fltemsArrayPtr;
rpObjectExtensionPtr fExtensionPtr;
Unsigned32 fLength;

rpAccess fObjectAccess;
rpDataType fMimeDataType;
rpObjectType fCacheObjectType;

} rpObjectDescription, *rpObjectDescriptionPtr;
The FURL field contains the path used to find the object.

The FltemsArrayPtr pointsto thelist of elements used to process the object.
The FExtensionPtr pointsto an optional extension structure, which is discussed below.

The fLength field contains the length of the object if known. Images and applets are usualy fixed length items
whose length will befilled in by PBuilder. The length of HTML pages with dynamic text or formitemsis
calculated at run time.

The FObjectAccess field contains the security realms for the object. An unprotected object has the value
kRpPageAccess_Unprotected in thisfield, while an object belonging to both realms 1 and 4 has the value
kRpPageAccess_Realml+kRpPageAccess Realm4 in thisfield.

The fMimeDataTypefield containsthe MIME type of the HTTP aobject. Typical values are
eRpDataTypeHtml and eRpDataTypelmageGif.

The fCacheObjectType fied contains info used to control browser caching. Static objects are allowed to be
cached by the browser, while dynamic objects are forced to be updated, as the information on the page may have
changed. The values stored in thisfield are eRpObjectTypeStatic and eRpObjectTypeDynamic.

The optional rpObjectExtension structureis used by all form objects and by other objects that need
additional capabilities. The structure looks like this:

typedef struct rpObjectExtension {
rpProcessDataFuncPtr fProcessDataFuncPtr;
rpObjectDescription *  fPagePtr;
rpObjectDescription *  fRefreshPagePtr;

Unsignedl16 fRefreshSeconds;
rpObjectFlags fFlags;
char * fJavaScriptPtr;

} rpObjectExtension, *rpObjectExtensionPtr;

The FProcessDataFuncPtr pointsto an optional processing routine that can be called for the object. If the
object is apage, the routine is called before any element processing occurs. If the object isaform, theroutine is
called after all the individual form elements are processed.

The FPagePtr pointsto the page that will be served after the form is processed. Thisfield can be overridden
using the RpSetNextPage or RpSetNextFi lePage callback routine.
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The FRefreshSeconds field is used to specify the length in seconds of the refresh time. The
fRefreshPagePtr pointsto the object to be served after the refresh time expires. For afuller discussion of
refreshing pages with the client pull method, see the Dynamic Pages section.

The FFlags field contains optional flags that control special behavior for the object.

o IfthekRpObjFlag _Direct flagisset on aform object, the HTML for the following page object will
be sent directly. Normally, the HTML for the following page object is sent using HTTP redirect
commands to preserve the browser cache and history information.

e ThekRpObjFlag Aggregate flagis used to identify a page that will be sent by RomMailer with
embedded images.

e ThekRpObjFlag Disposition flagisused to identify a page that is sent to the browser with an
HTTP header of Content-Disposition: Attachment. Some browsers use this header to store a page directly
as afilerather than interpreting it.

The fJavaScriptPtr field contains a pointer to the Java Script that isinserted into the <FORM> tag if
JavaScript is being used.
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Appendix A
PBuilder HTML Comment Tag Examples

These example pages are taken from the demonstration pages shipped with the Advanced Web Server. To see the
pages in action, compile the demo pages with your device and use a standard browser to view the pages.

Example 1: Single text validation page

= Metscape: S5mgle Text (Falidation Hi
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HTML with comment tags

<I-- RpPageHeader RpUrl=/SingleTextValidation -->

<HTML>

<HEAD>

<TITLE>Single Text Validation</TITLE>

</HEAD>

<BODY>

<H1 ALIGN=CENTER>RomPager Single Text Validation</H1>

<P>This page has an entry field for text that is not converted.</P>

<I-- RpFormHeader ACTION=*/Forms/SingleTextValidation” -->

<FORM METHOD=*“POST” ACTION=*“/Forms/SingleTextValidation”>

<I-- RpEnd -->

<I-- RpFormlnput TYPE=“TEXT” NAME=“Textlnput” SI1ZE=*“20"" MAXLENGTH=*20"
RpGetType=Direct RpGetPtr=theTextValue

RpSetType=Direct RpSetPtr=theTextValue RpTextType=ASCII -->
<INPUT TYPE=“TEXT” NAME=“Textlnput” SIZE=*20" MAXLENGTH=*20" VALUE=*Initial
Text”>
<I-- RpEnd -->
<BR>
<BR>

<!-- RpFormlnput TYPE=“SUBMIT” NAME=“Submit” VALUE=“Submit” -->
<INPUT TYPE=“SUBMIT” NAME=*““Submit” VALUE=*““Submit”>
<I-- RpEnd -->
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<!-- RpFormlnput TYPE=“RESET” VALUE=“Reset” -->

<INPUT TYPE=“RESET” VALUE=*‘Reset”>

<I-- RpEnd -->

<P>&nbsp;</P>

Return to: <A HREF=*“ValidationSuite”>Validation Main Page</A>
</FORM>

</BODY>

</HTML>

C source file generated by PBuilder
#include ‘““RpExtern_h”

extern rpObjectDescription PgSingleText;

static char PgSingleText Item_1[] =
C_OHTML_OHEAD oTITLE “Single Text Validation” C_XTITLE_xHEAD oBODY “<H1”
C_ALIGN_CENTER “>* C_S RomPager “ Single Text Validation” C_xH1 C_oP
“This page has an entry field for text that is not converted.”
C_xP;

extern char *theTextValue;
static rpTextFormltem PgSingleText Item_3 = {
“Text”,
&theTextValue,
&theTextValue,
eRpVarType_Direct,
eRpVarType_Direct,
eRpTextType_ ASCII,
20,
20
}:
static char PgSingleText Item_4[] =
C_oBR
C_oBR;
static rpButtonFormltem PgSingleText_ltem 5
“Submit”
}:
static rpButtonFormltem PgSingleText_ltem_ 6
“Reset”
}:
static char PgSingleText Item_7[] =
C_oP_NBSP_xP “\n”
“Return to: “ C_oANCHOR_HREF “ValidationSuite\”>Validation Main Page”
C_XANCHOR C_xFORM
C_xBODY_XxHTML;
static rpltem PgSingleText Formltems[] = {
{ eRpltemType FormAsciiText, &PgSingleText Item 3 },
{ eRpltemType FormSubmit, &PgSingleText Item 5 },
{ eRpltemType_ FormReset, &PgSingleText_ltem 6 },
{ eRpltemType_ LastltemlnList }

¥

1l
e

1l
e
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static rpObjectExtension PgSingleText FormObjectExtension = {

(rpProcessDataFuncPtr) O,

&PgSingleText,

(rpObjectDescriptionPtr) O,

0,

kRpObjFlags None
};
rpObjectDescription PgSingleText Form = {

“/Forms/SingleTextValidation™,

PgSingleText Formltems,

&PgSingleText FormObjectExtension,

(Unsigned32) O,

kRpPageAccess_Unprotected,

eRpDataTypeForm,

eRpObjectTypeDynamic
};
static rpltem PgSingleText Items[] = {
eRpltemType DataZeroTerminated, &PgSingleText Item 1 1},
eRpltemType FormHeader, &PgSingleText Form 1},
eRpltemType FormAsciiText, &PgSingleText Item 3 1},
eRpltemType DataZeroTerminated, &PgSingleText Item 4 1},
eRpltemType FormSubmit, &PgSingleText ltem 5 },
eRpltemType FormReset, &PgSingleText ltem 6 },
eRpltemType DataZeroTerminated, &PgSingleText Item 7 1},
eRpltemType_ LastltemlnList }

P P P e e e P

}:

rpObjectDescription PgSingleText = {
“/SingleTextValidation”,
PgSingleText ltems,
(rpObjectExtensionPtr) O,
(Unsigned32) O,
kRpPageAccess_Unprotected,
eRpDataTypeHtml,
eRpObjectTypeDynamic

}:

C stub routines file generated by PBuilder

#include ‘“RpExtern_h”
char *theTextValue = “ “;

HTML without comment tags as served by the Advanced Web Server

<HTML>

<HEAD>

<TITLE>Single Text Validation</TITLE>

</HEAD>

<BODY>

<H1 ALIGN=center>RomPager Single Text Validation</H1l>

<P>

This page has an entry field for text that is not converted.</P>
<FORM METHOD=*“POST” ACTION=“/Forms/SingleTextValidation”>

<INPUT TYPE=“TEXT” NAME=“Text” SI1ZE=*“20" MAXLENGTH=“20" VALUE=“Initial Text”>
<BR><BR>

<INPUT TYPE=“SUBMIT” NAME=*““Submit” VALUE=*“Submit”>

<INPUT TYPE=“RESET” VALUE=*‘Reset”>
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<P>&nbsp;</P>

Return to: <A HREF=*“ValidationSuite”>Validation Main Page</A>

</FORM>
</BODY>
</HTML>

Example 2: Configure network info page
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HTML with comment tags

<HTML>
<HEAD>

<TITLE>RomPager Configure Network Info</TITLE>

</HEAD>
<BODY>
<p>

<H2><CENTER>Configure Network Address</CENTER>

</H2>

<I-- RpFormHeader ACTION=*“/Forms/NetworklInfo” -->
<FORM METHOD=*“GET” ACTION=*“/Forms/Networklnfo’>

<I-- RpEnd -->
<pP>
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<HR>
Return to:&nbsp;<A HREF=*/Menu”>The RomPager Menu</A>&nbsp;oré&nbsp;
<A HREF=*“/Main”>The RomPager Main Page</A><HR>
<P>
Variables in a form can be entered and displayed in dotted decimal format and hex
format, as well as other numeric formats. This page is formatted using table
commands, and will look best with Netscape 1.1 or other browsers that support
tables.
<BLOCKQUOTE>
<BR>
<TABLE><CAPTION><B>TCP/IP Address Information</B></CAPTION><TR><TD>IP
Address:</TD>
<TD>
<l-— RpFormlnput TYPE=“TEXT” NAME=“IpAddress” SIZE=*“15" MAXLENGTH=*15"
RpGetType=Direct RpGetPtr=thelpAddress
RpSetType=Direct RpSetPtr=thelpAddress RpTextType=‘“DotForm” -->
<INPUT TYPE=“TEXT” NAME=*“lpAddress” SIZE=*15" MAXLENGTH=*15" VALUE=*“0.0.0.0"">
<I-- RpEnd -->
</TD>
<TD>X~
<I-- RpDisplayText RpGetType=Direct RpGetPtr=thelpAddress
RpTextType=Hex RpSize=8 -->
00000000
<I-- RpEnd -->
“</TD>
<P>
</TR>
<TR><TD>Subnet Mask:</TD>
<TD>
<l-— RpFormlnput TYPE=“TEXT” NAME=‘“SubnetMask™ SI1ZE=*“15" MAXLENGTH=*15"
RpGetType=Function RpGetPtr=GetSubnetMask
RpSetType=Function RpSetPtr=SetSubnetMask RpTextType=‘“DotForm” -->
<INPUT TYPE=“TEXT” NAME=*“SubnetMask™ SI1ZE=*“15" MAXLENGTH=*15" VALUE=“0.0.0.0">
<I-- RpEnd -->
</TD>
<TD>X~
<I-- RpDisplayText RpGetType=Function RpGetPtr=GetSubnetMask
RpTextType=Hex RpSize=8 -->00000000
<!-- RpEnd -->“</TD>
<P>
</TR>
<TR><TD>Default Gateway:</TD>
<TD>
<l-— RpFormlnput TYPE=“TEXT” NAME=“DefaultGateway” SIZE=*“15" MAXLENGTH=*15"
RpGetType=Complex RpGetPtr=GetDefaultGateway
RpSetType=Complex RpSetPtr=SetDefaultGateway RpTextType=“DotForm” -->
<INPUT TYPE=“TEXT” NAME=“DefaultGateway” SIZE=*“15" MAXLENGTH=*“15"
VALUE=*“0.0.0.0"">
<I-- RpEnd -->
</TD>
<TD>
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<I-- RpDisplayText RpGetType=Complex RpGetPtr=GetDefaultGateway
RpTextType=HexColonForm

RpSize=11 -->

00:00:00:00

<I-- RpEnd --></TD>

<P>

</TR>

</TABLE>

<P>

</BLOCKQUOTE>

<BLOCKQUOTE>

<BLOCKQUOTE>

<BLOCKQUOTE>

<!-— RpFormlnput TYPE=“RESET” VALUE=“Reset” -->

<INPUT TYPE=“RESET” VALUE=*‘Reset”>

<I-- RpEnd -->

&nbsp;&nbsp;&nbsp;&nbsp;

<!-— RpFormlnput TYPE=*“SUBMIT” NAME=“Submit” VALUE=“Configure” -->
<INPUT TYPE=“SUBMIT” NAME=*“Submit” VALUE=*“Configure”>

<I-- RpEnd -->

</BLOCKQUOTE>

</BLOCKQUOTE>

</BLOCKQUOTE>

<HR>

<P>

<CENTER><IMG SRC=*/Images/Main” WIDTH=160 HEIGHT=80></CENTER>
</FORM>

</BODY>

</HTML>

C source file generated by PBuilder
#include ‘“RpExtern_h”

extern rpObjectDescription PgConfigureNetwork;

static char PgConfigureNetwork ltem 1[] =
C_OHTML_oOHEAD oTITLE C_S RomPager “ Configure Network Info”
C_XTITLE_xHEAD oBODY C_oP C_oH2 C_oCENTER “Configure Network Address”
C_XCENTER
C_xH2;

static char PgConfigureNetwork ltem 3[] =
C_oP C_oHR “Return to:” C_NBSP C_oANCHOR_HREF “/Menu\”’>The *
C_S RomPager “ Menu” C_xANCHOR C_NBSP “or” C_NBSP ‘“\n”
C_OANCHOR_HREF “/Main\’>The *“ C_S_RomPager “ Main Page” C_XANCHOR
C_oHR C_oP “Variables in a form can be entered and displayed in dotted “
“decimal\n”
“format and hex format, as well as other numeric formats. This page is\n”
“formatted using\n”
“table commands, and will look best with Netscape 1.1 or other browsers\n”
“that support tables.\n”
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C_oBLOCKQUOTE C_oBR C _OTABLE “<CAPTION>*“ C_oB “TCP/IP Address “
“Information” C_xB “</CAPTION>*“ C_oTR C_oTD “IP Address:” C_xTD
C_oTD;

extern char *thelpAddress;

static rpTextFormltem PgConfigureNetwork Item 4 = {
“IpAddress™,
&thelpAddress,
&thelpAddress,
eRpVarType_Direct,
eRpVarType_Direct,
eRpTextType_DotForm,
15,
15

};

static char PgConfigureNetwork_ltem_5[] =
C_XTD C_oTD “X\”\n”’;

extern char *thelpAddress;

static rpTextDisplayltem PgConfigureNetwork Item 6 = {
&thelpAddress,
eRpVarType_Direct,
eRpTextType_Hex,
8

}:

static char PgConfigureNetwork Item 7[] =
“N”” C_XTD_oP_XTR C_oTR C_oTD “Subnet Mask: C_xTD
C_oTD;

extern char *GetSubnetMask(void);
extern void SetSubnetMask(char *theValuePtr);

static rpTextFormltem PgConfigureNetwork Item 8 = {
“SubnetMask”,
GetSubnetMask,
SetSubnetMask,
eRpVarType_Function,
eRpVarType_Function,
eRpTextType_DotForm,
15,
15

};

static char PgConfigureNetwork Item 9[] =
C_XTD C_oTD “X\’\n”’;

extern char *GetSubnetMask(void);
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static rpTextDisplayltem PgConfigureNetwork Item 10 = {
GetSubnetMask,
eRpVarType_Function,
eRpTextType_Hex,
8

};

static char PgConfigureNetwork Item 11[] =
“N”” C_XTD_oP_xTR C_oTR C_oTD “Default Gateway:” C_xTD
C_oTD;

extern char *GetDefaultGateway(void *theServerDataPtr, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr);

extern void SetDefaultGateway(void *theServerDataPtr, char *thevValuePtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);

static rpTextFormltem PgConfigureNetwork Item 12 = {
“DefaultGateway”,
GetDefaul tGateway,
SetDefaul tGateway,
eRpVarType_Complex,
eRpVarType_Complex,
eRpTextType_DotForm,
15,
15
};
static char PgConfigureNetwork_ltem_13[] =
C_XTD
C_oTD;

extern char *GetDefaultGateway(void *theServerDataPtr, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr);

static rpTextDisplayltem PgConfigureNetwork Item 14 = {
GetDefaul tGateway,
eRpVarType_Complex,
eRpTextType_ HexColonForm,
11
}:
static char PgConfigureNetwork Item 15[] =
C_XTD_oP_xTR_XTABLE C_oP C_xBLOCKQUOTE C_oBLOCKQUOTE C_oBLOCKQUOTE
C_oBLOCKQUOTE;

static rpButtonFormltem PgConfigureNetwork Item 16 = {
“Reset”

}:

static char PgConfigureNetwork ltem 17[] =
C_S_NBSP4 “\n”’;

static rpButtonFormltem PgConfigureNetwork Item 18 = {

“Configure”

3
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static char PgConfigureNetwork Item 19[] =
C_XBLOCKQUOTE C_xBLOCKQUOTE C_xBLOCKQUOTE C_S_AllegroLogo C_xFORM
C_xBODY_XxHTML;

static rpltem PgConfigureNetwork Formltems[] = {

eRpltemType FormAsciiText, &PgConfigureNetwork ltem 4 },
eRpltemType FormAsciiText, &PgConfigureNetwork ltem 8 },
eRpltemType FormAsciiText, &PgConfigureNetwork ltem 12 },
eRpltemType FormReset, &PgConfigureNetwork Item 16 1},
eRpltemType FormSubmit, &PgConfigureNetwork ltem 18 },
eRpltemType_ LastltemlnList }

P P P P e e

3

static rpObjectExtension PgConfigureNetwork FormObjectExtension = {
(rpProcessDataFuncPtr) O,
&PgConfigureNetwork,
(rpObjectDescriptionPtr) O,
01
kRpObjFlags None
};

rpObjectDescription PgConfigureNetwork Form = {
“/Forms/NetworkInfo”,
PgConfigureNetwork Formltems,
&PgConfigureNetwork FormObjectExtension,
(Unsigned32) O,
kRpPageAccess_Unprotected,
eRpDataTypeForm,
eRpObjectTypeDynamic

};

static rpltem PgConfigureNetwork Items[] = {
eRpltemType_DataZeroTerminated, &PgConfigureNetwork ltem 1 },
eRpltemType_ FormHeader, &PgConfigureNetwork Form 3},
eRpltemType_DataZeroTerminated, &PgConfigureNetwork ltem 3 },
eRpltemType FormAsciiText, &PgConfigureNetwork ltem 4 },
eRpltemType_DataZeroTerminated, &PgConfigureNetwork ltem 5 },
eRpltemType DisplayText, &PgConfigureNetwork Item 6 },
eRpltemType_DataZeroTerminated, &PgConfigureNetwork ltem 7 },
eRpltemType FormAsciiText, &PgConfigureNetwork ltem 8 },
eRpltemType_DataZeroTerminated, &PgConfigureNetwork ltem 9 },
eRpltemType DisplayText, &PgConfigureNetwork Item_ 10 1},
eRpltemType DataZeroTerminated, &PgConfigureNetwork ltem 11 },
eRpltemType FormAsciiText, &PgConfigureNetwork ltem 12 },
eRpltemType DataZeroTerminated, &PgConfigureNetwork ltem 13 },
eRpltemType DisplayText, &PgConfigureNetwork Item_ 14 1},
eRpltemType DataZeroTerminated, &PgConfigureNetwork ltem 15 },
eRpltemType FormReset, &PgConfigureNetwork Item 16 1},
eRpltemType DataZeroTerminated, &PgConfigureNetwork ltem 17 %},
eRpltemType FormSubmit, &PgConfigureNetwork ltem 18 },
eRpltemType DataZeroTerminated, &PgConfigureNetwork ltem 19 },
eRpltemType_ LastltemlnList }

P P P P P ey o o e Ay o o e e A oy e A A
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rpObjectDescription PgConfigureNetwork = {
“/NetworkInfo”,
PgConfigureNetwork_ltems,
(rpObjectExtensionPtr) O,
(Unsigned32) O,
kRpPageAccess_Unprotected,
eRpDataTypeHtml,
eRpObjectTypeDynamic

};

C stub routines file generated by PBuilder
#include ‘““RpExtern_h”

char *thelpAddress = * “;
extern char *GetSubnetMask(void);

extern char *GetSubnetMask(void) {
char * theResult;

return theResult;

}

extern void SetSubnetMask(char *theValuePtr);
extern void SetSubnetMask(char *theValuePtr) {

return;
}
extern char *GetDefaultGateway(void *theServerDataPtr, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr);

char *GetDefaultGateway(void *theServerDataPtr, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr) {
char * theResult;
return theResult;
}
extern void SetDefaultGateway(void *theServerDataPtr, char *theValuePtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);

void SetDefaultGateway(void *theServerDataPtr, char *theValuePtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr)

{
}

return;

If the HTML file includes the following comment tag, PBuilder will use structured access techniques to build the
Source and Stub Routines files:

<I— RpPageHeader RpUrl=/NetworklInfo RpStructuredAccess RpMaxltems=20 —>
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C source file generated by PBuilder (structured access)

Thisfileisthe same as the source file without structured access except for the object header structures.

extern void RpStorePgConfigureNetwork Form_Data(void *theServerDataPtr,
Signedl16Ptr thelndexValuesPtr);

static rpObjectExtension PgConfigureNetwork FormObjectExtension = {
RpStorePgConfigureNetwork Form Data,
&PgConfigureNetwork,
(rpObjectDescriptionPtr) O,
0,
kRpObjFlags_ None
}:

rpObjectDescription PgConfigureNetwork Form = {
“/Forms/NetworkInfo”,
PgConfigureNetwork_Formltems,
&PgConfigureNetwork_FormObjectExtension,
(Unsigned32) O,
kRpPageAccess_Unprotected,
eRpDataTypeForm,
eRpObjectTypeDynamic

}:

extern void RpFetchConfigureNetworkData(void *theServerDataPtr,
Signedl16Ptr thelndexValuesPtr);

static rpObjectExtension PgConfigureNetwork ObjectExtension = {
RpFetchConfigureNetworkData,
(rpObjectDescriptionPtr) O,
(rpObjectDescriptionPtr) O,
0,
kRpObjFlags None
}:

rpObjectDescription PgConfigureNetwork = {
“/NetworkInfo”,
PgConfigureNetwork_ltems,
&PgConfigureNetwork_ObjectExtension,
(Unsigned32) O,
kRpPageAccess_Unprotected,
eRpDataTypeHtml,
eRpObjectTypeDynamic
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C stub routines file generated by PBuilder (structured access)
#include ‘““RpExtern_h”

/* Built from “ConfigureNetwork_html” */

typedef struct {

char * FflpAddress;
char * fDisplay_1;
char * fSubnetMask;
char * fDisplay_2;
char * fDefaultGateway;
char * fDisplay_3;

} ConfigureNetworkData, *ConfigureNetworkDataPtr;
/* Structured Access Form Storage routine (to be fleshed out) */

void RpStorePgConfigureNetwork Form_Data(void *theServerDataPtr,
Signedl16Ptr thelndexValuesPtr);

void RpStorePgConfigureNetwork Form_Data(void *theServerDataPtr,
Signedl16Ptr thelndexValuesPtr) {
ConfigureNetworkDataPtr theDataPtr;
char * theEmptyCharPtr;

theDataPtr = (ConfigureNetworkDataPtr) RpGetRequestCookie(theServerDataPtr);
theEmptyCharPtr = theDataPtr->flpAddress;

theEmptyCharPtr = theDataPtr->fSubnetMask;

theEmptyCharPtr = theDataPtr->fDefaultGateway;

return;

}

/* Structured Access Page Access routine (to be fleshed out) */

void RpFetchConfigureNetworkData(void *theServerDataPtr,
Signedl16Ptr thelndexValuesPtr);

void RpFetchConfigureNetworkData(void *theServerDataPtr,
Signedl16Ptr thelndexValuesPtr) {
ConfigureNetworkDataPtr theDataPtr;

theDataPtr = (ConfigureNetworkDataPtr) RpGetRequestCookie(theServerDataPtr);

theDataPtr->flpAddress = ““;

theDataPtr->fDisplay_1 = “*;

theDataPtr->fSubnetMask = “*;

theDataPtr->fDisplay 2 = “*;

theDataPtr->fDefaultGateway = “*;

theDataPtr->fDisplay_3 = “*;
return;

}
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/* Automatic Structured Access Page and Form routines */

extern char *RpGet_IpAddress(void *theServerDataPtr, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr);

char *RpGet_IpAddress(void *theServerDataPtr, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr) {
ConfigureNetworkDataPtr theDataPtr;

theDataPtr = (ConfigureNetworkDataPtr) RpGetRequestCookie(theServerDataPtr);
return theDataPtr->flpAddress;

}

extern void RpSet_IpAddress(void *theServerDataPtr, char *theValuePtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);

void RpSet_ IpAddress(void *theServerDataPtr, char *thevValuePtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr) {
ConfigureNetworkDataPtr theDataPtr;

theDataPtr = (ConfigureNetworkDataPtr) RpGetRequestCookie(theServerDataPtr);
theDataPtr->flIpAddress = theValuePtr;
return;

}

extern char *RpGet_Display_1(void *theServerDataPtr, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr);

char *RpGet_Display 1(void *theServerDataPtr, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr) {
ConfigureNetworkDataPtr theDataPtr;

theDataPtr = (ConfigureNetworkDataPtr) RpGetRequestCookie(theServerDataPtr);
return theDataPtr->fDisplay_1;

}

extern char *RpGet_SubnetMask(void *theServerDataPtr, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr);

char *RpGet_SubnetMask(void *theServerDataPtr, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr) {
ConfigureNetworkDataPtr theDataPtr;

theDataPtr = (ConfigureNetworkDataPtr) RpGetRequestCookie(theServerDataPtr);
return theDataPtr->fSubnetMask;

}

extern void RpSet_SubnetMask(void *theServerDataPtr, char *theValuePtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);
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void RpSet_SubnetMask(void *theServerDataPtr, char *theValuePtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr) {
ConfigureNetworkDataPtr theDataPtr;

theDataPtr = (ConfigureNetworkDataPtr) RpGetRequestCookie(theServerDataPtr);
theDataPtr->fSubnetMask = theValuePtr;
return;
}
extern char *RpGet_Display 2(void *theServerDataPtr, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr);
char *RpGet_Display 2(void *theServerDataPtr, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr) {
ConfigureNetworkDataPtr theDataPtr;

theDataPtr = (ConfigureNetworkDataPtr) RpGetRequestCookie(theServerDataPtr);
return theDataPtr->fDisplay_2;

}

extern char *RpGet_DefaultGateway(void *theServerDataPtr, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr);
char *RpGet_DefaultGateway(void *theServerDataPtr, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr) {
ConfigureNetworkDataPtr theDataPtr;

theDataPtr = (ConfigureNetworkDataPtr) RpGetRequestCookie(theServerDataPtr);
return theDataPtr->fDefaultGateway;

}

extern void RpSet_DefaultGateway(void *theServerDataPtr, char *theValuePtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr);
void RpSet DefaultGateway(void *theServerDataPtr, char *theValuePtr,
char *theNamePtr, Signedl6Ptr thelndexValuesPtr) {
ConfigureNetworkDataPtr theDataPtr;

theDataPtr = (ConfigureNetworkDataPtr) RpGetRequestCookie(theServerDataPtr);
theDataPtr->fDefaul tGateway = theValuePtr;
return;

}

extern char *RpGet_Display_ 3(void *theServerDataPtr, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr);
char *RpGet_Display 3(void *theServerDataPtr, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr) {
ConfigureNetworkDataPtr theDataPtr;

theDataPtr = (ConfigureNetworkDataPtr) RpGetRequestCookie(theServerDataPtr);
return theDataPtr->fDisplay_3;

}
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HTML without comment tags as served by the Advanced Web Server

<HTML>

<HEAD>

<TITLE>RomPager Configure Network Info</TITLE>
</HEAD>

<BODY>

<p>

<H2><CENTER>Configure Network Address</CENTER>

</H2>

<FORM METHOD=*“POST” ACTION=*/Forms/Networkinfo’>

<p>

<HR>

Return to:&nbsp;<A HREF=*/Menu”>The RomPager Menu</A>
&nbsp;or&nbsp;<A HREF=*/Main”>The RomPager Main Page</A><HR>
<p>

Variables in a form can be entered and displayed in dotted decimal format and hex
format, as well as other numeric formats. This page is formatted using table
commands, and will look best with Netscape 1.1 or other browsers that support
tables.

<BLOCKQUOTE>

<BR>

<TABLE><CAPTION><B>TCP/IP Address Information</B>
</CAPTION><TR><TD>IP Address:</TD>

<TD><INPUT TYPE=“TEXT” NAME=“glpAddress” SIZE=*15"
MAXLENGTH=*15" VALUE=*“0.0.0.0"">

</TD>

<TD>X~00000000”</TD>

<p>

</TR>

<TR><TD>Subnet Mask:</TD>

<TD><INPUT TYPE=“TEXT” NAME=“gSubnetMask” SIZE=*15"
MAXLENGTH=*15" VALUE=*“0.0.0.0"">

</TD>

<TD>X~00000000”</TD>

<p>

</TR>

<TR><TD>Default Gateway:</TD>

<TD><INPUT TYPE=“TEXT” NAME=“gDefaultGateway” SIZE=*15"
MAXLENGTH=*15" VALUE=*“0.0.0.0"">

</TD>

<TD>00:00:00:00</TD>

<p>

</TR>

</TABLE>

<p>

</BLOCKQUOTE>

<BLOCKQUOTE>

<BLOCKQUOTE>

<BLOCKQUOTE>

<INPUT TYPE=“RESET” VALUE=*‘Reset”>
&nbsp;&nbsp;&nbsp;&nbsp;

<INPUT TYPE=*SUBMIT” NAME=*Submit” VALUE=*“Configure”>
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</BLOCKQUOTE>
</BLOCKQUOTE>
</BLOCKQUOTE>
<HR>

<P>

<CENTER><IMG SRC=*‘/Images/Main” WIDTH=160 HEIGHT=80></CENTER>

</FORM>
</BODY>
</HTML>

Example 3: Printer status page

1 melecape: RomPager Printer Stalus |
. i . -
2 + 3 &% -~ £ a <4
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7| weeation - M [ramp /7999 230 81 100 Printersratus
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anties s dplarsd wrng Whis commands and cea et be men itk Matacapa o otlkeg
brorwrseTs that suppont tihles. The job Datwill charge sach e e page i displayed . In
Hertzcaps, nss the Relosd bofon fo mdisply the pags.

Jorh Himss: Ty Owner B Pages
Rt Prisdig  CEC ks
Heahly Swhis Repont  Waitng 000 5
Pary Armouncemmest  Held CEQ 1

HTML with comment tags

<HTML>
<HEAD>

<TITLE>RomPager Printer Status</TITLE>

</HEAD>
<BODY>
<p>

<H2><CENTER>RomPager Printer Status</CENTER>

</H2>
<p>
<HR>

Return to:&nbsp;<A HREF=*/Menu”>The RomPager Menu</A>&nbsp;or&nbsp;<A
HREF=*/Main”>The RomPager Main Page</A><HR>

<P>
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This page is a simulation of a print job queue with a variable number of entries.
The entries are displayed using table commands and can best be seen with Netscape
or other browsers that support tables. The job list will change each time the
page is displayed. In Netscape, use the Reload button to redisplay the
page .<CENTER>
<I-- RpDynamicDisplay RpGetType=function RpGetPtr=gTestPrintJobs RpltemCount=2 --
>
<I-- RpHiddenDataZeroTerminated RpText=*“<P>&nbsp;</P>There are no jobs in the
print queue<P>&nbsp;</P>*“ -->
<I-- RpltemGroup -->
<I-- RpDataZeroTerminated -->
<TABLE CELLPADDING=5>
<TR>
<TH ALIGN=left>Job Name</TH>
<TH ALIGN=left>Status</TH>
<TH ALIGN=left>0Owner</TH>
<TH># Pages</TH>
<p>
</TR>
<I-- RpEnd -->
<I-- RpRepeatGroupDynamic RpFunctionPtr=gGetPrinterStatusLimits -->
<l-- RpDZT --><TR><TD><!-- RpEnd -->
<I-- RpDisplayText RpGetType=complex RpGetPtr=gGetPrintJobName -->
Resume
<I-- RpEnd -->
<I-- RpDataZeroTerminated Rpldentifier=gRpEndCellStartCell -->
</TD><TD><!-- RpEnd -->
<I-- RpDisplayText RpGetType=complex RpGetPtr=gGetPrintJobStatus -->
Printing
<I-- RpEnd -->
<I-- RpUseldentifier Rpldentifier=gRpEndCellStartCell
RpltemType=DataZeroTerminated -->
</TD><TD>
<I-- RpEnd -->
<I-- RpDisplayText RpGetType=complex RpGetPtr=gGetPrintJobOwner -->
CEO
<I-- RpEnd -->
<I-- RpDZT --></TD><TD ALIGN=center><!-- RpEnd -->
<I-- RpDisplayText RpGetType=complex RpGetPtr=gGetPrintJobPages
RpTextType=Unsigned8 -->
2
<I-- RpEnd -->
<l-- RpDZT --></TD><P></TR><!-- RpEnd -->
<I-- RpLastltemInGroup -->
<I-- RpSample -->
<TR><TD>Monthly Status Report</TD>
<TD>Waiting</TD>
<TD>CO00</TD>
<TD ALIGN=center>5</TD>
<p>
</TR>
<TR><TD>Party Announcement</TD>
<TD>Held</TD>
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<TD>CEO</TD>
<TD ALIGN=center>1</TD>
<p>
</TR>
<I-- RpEnd -->
<l-- RpDZT --></TABLE><!-- RpEnd -->
<I-- RpLastltemInGroup -->
<I-- RpLastltemInGroup -->
</CENTER>
<HR>
<p>
<CENTER><IMG SRC=*“/Images/Main” WIDTH=160 HEIGHT=80></CENTER>
</BODY>
</HTML>

C source file generated by PBuilder

#include ‘““RpExtern_h”

extern rpObjectDescription PgPrinter_Status;

static char PgPrinter_Status_Iltem 1[] =
C_OHTML_OHEAD oTITLE C_S RomPager “ Printer Status”
C_XTITLE_xHEAD oBODY C_oP C _oH2 C_oCENTER C_S RomPager “ Printer Status”
C_XCENTER C_xH2 C_oP C_oHR “Return to:” C_NBSP C_oANCHOR_HREF “/Menu\”>*
“The ** C_S_RomPager *“ Menu” C_xANCHOR C_NBSP *“or” C_NBSP
C_OANCHOR_HREF “/Main\’>The *“ C_S_RomPager “ Main Page” C_XANCHOR
C_oHR C_oP “This page is a simulation of a print job queue with a
“variable number of\n”
“entries. The entries are displayed using table commands and can best be\n”
“seen with Netscape or other browsers that support tables. The job list\n”
“will change each time the page is displayed. In Netscape, use the\n”
“Reload button to redisplay the page.” C_oCENTER “\n”’;

113

static char PgPrinter_Status_ltem 3[] =
C_OoP_NBSP_xP “There are no jobs in the print queue”
C_oP_NBSP_xP;

static char PgPrinter_Status_ltem 5[] =
C_OTABLE_CELLPADDING “5>\n”
C_oTR “\n”
C_OTH_ALIGN_LEFT ““>Job Name” C_xTH C_oOTH_ALIGN_LEFT “>Status” C_XxTH
C_OTH_ALIGN_LEFT “>Owner” C_xTH C_oTH “# Pages” C_xTH C_oP C_xTR;

static char PgPrinter_Status_ltem 7[] =
C_oTR
C_oTD;

extern char *gGetPrintJobName(void *theServerDataPtr, char *theNamePtr,
Signed16Ptr thelndexValuesPtr);

static rpTextDisplayltem PgPrinter_Status_Iltem 8[] = {
gGetPrintJobName,
eRpVarType_Complex,
eRpTextType_ ASCII,
20
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3

extern char gRpEndCellStartCell[] =
C_XxTD
C_oTD;

extern char *gGetPrintJobStatus(void *theServerDataPtr, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr);
static rpTextDisplayltem PgPrinter_Status_Item 10[] = {
gGetPrintJobStatus,
eRpVarType_Complex,
eRpTextType_ ASCII,
20
};
extern char gRpEndCellStartCell[];
extern char *gGetPrintJobOwner(void *theServerDataPtr, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr);

static rpTextDisplayltem PgPrinter_Status_Item 12[] = {
gGetPrintJobOwner,
eRpVarType_Complex,
eRpTextType_ ASCII,
20

¥

static char PgPrinter_Status_Item 13[] =
C_XTD C_oTD_ALIGN_CENTER *“>*;

extern Unsigned8 gGetPrintJobPages(void *theServerDataPtr, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr);

static rpTextDisplayltem PgPrinter_Status_Iltem 14[] = {
gGetPrintJobPages,
eRpVarType_Complex,
eRpTextType_Unsigned8,
20

3

static char PgPrinter_Status_ltem 15[] =
C_XTD_oP_xTR;

rpltem PgPrinter_Status Item 6 Group[] = {

eRpltemType DataZeroTerminated, PgPrinter_Status ltem 7 1},
eRpltemType DisplayText, PgPrinter_Status_Item 8 },
eRpltemType DataZeroTerminated, gRpEndCellStartCell 3},
eRpltemType DisplayText, PgPrinter_Status_ltem 10 },
eRpltemType DataZeroTerminated, gRpEndCellStartCell 3},
eRpltemType DisplayText, PgPrinter_Status_ltem 12 },
eRpltemType DataZeroTerminated, PgPrinter_Status lItem 13 },
eRpltemType DisplayText, PgPrinter_Status_ltem 14 },
eRpltemType DataZeroTerminated, PgPrinter_Status Item 15 },
eRpltemType_ LastltemlnList }

P P P P e P o e e e
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extern void gGetPrinterStatusLimits(void *theServerDataPtr, Signedl6Ptr theStart,
Signedl16Ptr theLimit, Signedl16Ptr thelncrement);

extern rpRepeatGroupDynltem PgPrinter_Status Item 6[] = {
gGetPrinterStatusLimits,
PgPrinter_Status_Item_6_Group

3

static char PgPrinter_Status_ltem 16[] =
C_XTABLE;

rpltem PgPrinter_Status Item 4[] = {
{ eRpltemType DataZeroTerminated, PgPrinter_Status Item 5 },
{ eRpltemType_ RepeatGroupDynamic, PgPrinter_Status ltem 6 },
{ eRpltemType DataZeroTerminated, PgPrinter_Status ltem 16 },
{ eRpltemType LastltemlnList }

¥

rpltem PgPrinter_Status Item_2 Group[] = {
{ eRpltemType DataZeroTerminated, PgPrinter_Status Item 3 },
{ eRpltemType_ltemGroup, PgPrinter_Status ltem 4 },
{ eRpltemType LastltemlnList }

}:
extern Unsigned8 gTestPrintJobs(void);

extern rpDynamicDisplayltem PgPrinter_Status Item 2[] = {
gTestPrintJobs,
eRpVarType_Function,
21
PgPrinter_Status_ltem_2 Group
}:

static char PgPrinter_Status_Iltem 17[] =
C_XCENTER C_S AllegrolLogo
C_xBODY_XxHTML;

static rpltem PgPrinter_Status ltems[] = {
{ eRpltemType DataZeroTerminated, PgPrinter_Status lItem 1 },
{ eRpltemType DynamicDisplay, PgPrinter_Status ltem 2 },
{ eRpltemType DataZeroTerminated, PgPrinter_Status Item 17 },
{ eRpltemType LastltemlnList }

¥

rpObjectDescription PgPrinter_Status = {
“/Printer_Status”,
PgPrinter_Status_Iltems,
(rpObjectExtensionPtr) O,
(Unsigned32) O,
kRpPageAccess_Unprotected,
eRpDataTypeHtml,
eRpObjectTypeDynamic
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C stub routines file generated by PBuilder
#include ““RpExtern.h”

extern char *gGetPrintJobName(void *theServerDataPtr, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr);

char *gGetPrintJobName(void *theServerDataPtr, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr) {
char * theResult;
return theResult;
}

extern char *gGetPrintJobStatus(void *theServerDataPtr, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr);
char *gGetPrintJobStatus(void *theServerDataPtr, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr) {
char * theResult;
return theResult;

}
extern char *gGetPrintJobOwner(void *theServerDataPtr, char *theNamePtr,

Signedl16Ptr thelndexValuesPtr);

char *gGetPrintJobOwner(void *theServerDataPtr, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr) {
char * theResult;

return theResult;
}

extern Unsigned8 gGetPrintJobPages(void *theServerDataPtr, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr);

Unsigned8 gGetPrintJobPages(void *theServerDataPtr, char *theNamePtr,
Signedl16Ptr thelndexValuesPtr) {
Unsigned8 theResult;

return theResult;
}

extern void gGetPrinterStatusLimits(void *theServerDataPtr, Signedl6Ptr theStart,
Signedl16Ptr theLimit, Signedl16Ptr thelncrement);

void gGetPrinterStatusLimits(void *theServerDataPtr, Signedl6Ptr theStart,
Signedl16Ptr theLimit, Signedl6Ptr thelncrement) {

*theStart = 1;
*theLimit = 10;
*thelncrement = 1;
return;

}
extern Unsigned8 gTestPrintJobs(void);

extern Unsigned8 gTestPrintJobs(void) {
Unsigned8 theResult;
return theResult;

}
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HTML without comment tags as served by the Advanced Web Server

<HTML>

<HEAD>

<TITLE>RomPager Printer Status</TITLE>

</HEAD>

<BODY>

<p>

<H2><CENTER>RomPager Printer Status</CENTER>

</H2>

<p>

<HR>

Return to:&nbsp;<A HREF=*/Menu”>The RomPager Menu</A>&nbsp;or&nbsp;
<A HREF=*“/Main”>The RomPager Main Page</A><HR>

<p>

This page is a simulation of a print job queue with a variable number of entries.
The entries are displayed using table commands and can best be seen with Netscape
or other browsers that support tables. The job list will change each time the
page is displayed. In Netscape, use the Reload button to redisplay the page.
<CENTER>

<TABLE CELLPADDING=5>

<TR>

<TH ALIGN=left>Job Name</TH>

<TH ALIGN=left>Status</TH>

<TH ALIGN=left>0wner</TH>

<TH># Pages</TH>

<p>

</TR>

<TR><TD>Resume</TD>

<TD>Printing</TD>

<TD>CEO</TD>

<TD ALIGN=center>2</TD>

<pP>

</TR>

<TR><TD>Monthly Status Report</TD>

<TD>Waiting</TD>

<TD>CO00</TD>

<TD ALIGN=center>5</TD>

<p>

</TR>

<TR><TD>Party Announcement</TD>

<TD>Held</TD>

<TD>CEO</TD>

<TD ALIGN=center>1</TD>

<p>

</TR>

</TABLE>

</CENTER>

<HR>

<p>

<CENTER><IMG SRC=*“/1Images/Main” WIDTH=160 HEIGHT=80></CENTER>
</BODY>

</HTML>
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Index

A
authentication methods, 105

B

basic authentication, 105
batch conversion of HTML files, 83
buttons, 22

radio buttons, 18, 64

Reset buttons, 24

Submit buttons, 24, 25

C

callback routines

access control, 110

browser requests, 96

connection control, 95

conversion

number to string, 99
string to number, 100

delayed function, 100

external security, 111

form handling, 98

HTTP event logging, 98

page flow, 95

phrase dictionary, 97

query index, 97

realm security, 107

ROM object master list, 96

session security, 109

time access, 97

user data, 96

user database security, 108
client pull method, 102
client-side image maps, 73
compile process, 2
compression process, 89
contact information, viii
conventions, documentation, vii
converting from HTML to C source code, 83
customer support, viii

D

demonstration pages, 115-36
development process for embedded Web
applications, 3
dictionary expansion process, 91
dictionary files, 83, 87, 89, 90, 97
digest authentication, 105
documentation
contact information, viii
conventions, Vii
related, vii
dynamic text, 7, 49, 59, 79, 102

E

examples
network address configuration page, 118
printer status page, 130
single text validation page, 115

exit functions, about, 93

expansion process, 91

F

file extensions, 83
file, batch, 83
files output by PBuilder, 92
files, inserting into HTML, 79
forms, 9
buttons, 22
radio, 18, 64
Reset, 24
Submit, 24, 25
checkboxes, 16
file upload fields, 21
hidden fields, 14
lists
multiple choice, 30
single choice, 27
with variable item number values, 39
with variable string values, 33
password fields, 14
text areas, 44
text entry fields, 10
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G

grouping HTML elements
item groups, 47
repeat groups, 52—68

H

HTML comment tags

about, 4-5
RpDataZeroTerminated, 6
RpDisplayText, 7
RpDynamicDisplay, 49
RpDZT, 6

RpENd, 6
RpEndimageMapAresas, 74
RpENndSelect, 27, 30

RpFile, 79

RpFormHeader, 69
RpFormlmageMap, 73
RpFormlnput, 9-24, 59
RpFormitem, 81
RpFormMultiSelect, 30, 59
RpFormNamedSubmit, 25
RpFormRadioGroupDyn, 64
RpFormSingleSelect, 27, 59
RpFormTextArea, 44
RpFormTextAreaBuf, 44
RpFormV ariableSelect, 33, 59
RpFormVarVaueSelect, 39, 59
RpHDZT, 82
RpHiddenDataZeroTerminated, 82
RpHtmIReferer, 77
RplmageMapCircle, 73
RplmageM apPolygon, 74
RplmageM apRectangle, 73
RplmageSource, 80
RplndexDisplay_n, 57
RpltemGroup, 47

RpL astiteminGroup, 47
RpM ulti SelectOption, 30
RpNamedDisplayText, 7
RpPageHeader, 69
RpQueryDisplay, 57
RpRepeatGroup, 52
RpRepeatGroupDynamic, 52
RpRepeatGroupWhile, 52
RpSample, 82
RpSingleSelectOption, 27
RpUrl State, 78

RpUseld, 81
RpUseldentifier, 81

HTML file extensions, 83
HTTP cookies, 103
HTTP referer header, 77
HTTP refresh header, 102

image file extensions, 83
image maps, 73

image source, 80
internationalization, 90
item groups, 47

J

Javafile extensions, 83
JavaScript, 5, 22, 25, 87, 114

N
NetSilicon Web site, viii

O

object headers, 113
object structures, 69-72, 81, 112-14

P

PbSetup.txt, 84, 92
PBuilder.pbb, 83
phrase dictionary, 87

R

radio buttons, 18, 64

refresh technique, 102

repeat groups, 52—68

Reset buttons, 24

ROM object list, 112
RpBuildHttpEventStrings routine, 98
RpCheckSession routine, 110
RpCompleteDelayedFunction routine, 100
RpConvertDotFormString routine, 100
RpConvertHexString routine, 100
RpConvertSigned32ToAscii routine, 99
RpConvertSigned64ToAscii routine, 99
RpConvertStringT 0Signed16 routine, 100
RpConvertStringT 0Signed32 routine, 100
RpConvertStringT 0Signed8 routine, 100
RpConvertStringToUnsigned16 routine, 100
RpConvertStringToUnsigned32 routine, 100
RpConvertStringToUnsigned8 routine, 100

Index-2

Advanced Web Server Toolkit



RpConvertUnsigned32ToAscii routine, 99
RpConvertUnsigned64ToAscii routine, 99
RpDataZeroTerminated tag, 6
RpDeleteUser routine, 109
RpDisplayText tag, 7
RpDynamicDisplay tag, 49

RpDZT tag, 6

RpENd tag, 6

RpEndimageMapAreas tag, 74
RpENdSelect tag, 27, 30

RpFiletag, 79

RpFormHeader tag, 69
RpFormlmageMap tag, 73
RpFormlnput tag, 9-24, 59
RpFormitem tag, 81

RpFormM ulti Select tag, 30, 59
RpFormNamedSubmit tag, 25
RpFormRadioGroupDyn tag, 64
RpFormSingleSelect tag, 27, 59
RpFormTextAreatag, 44
RpFormTextAreaBuf tag, 44

RpFormV ariableSelect tag, 33, 59
RpFormVarVaueSelect tag, 39, 59
RpFreDct.c, 90

RpGerDct.c, 90

RpGetA cceptL anguage routine, 96
RpGetConversionErrorCode routine, 100
RpGetCookie routine, 96
RpGetCurrentConnection routine, 100
RpGetCurrentUrl routine, 95
RpGetCurrentUserName routine, 109
RpGetFormBufferPtr routine, 99
RpGetFormitem routine, 99
RpGetHostName routine, 96
RpGetHttpL ogltemCount routine, 98
RpGetM onthDayY earlnSeconds routine, 97
RpGetQuerylndexLevel routine, 97
RpGetRealmName routine, 107
RpGetRepeat\WhileValue routine, 97
RpGetRequestCookie routine, 96
RpGetSecurityLevel routine, 107
RpGetSubmitButtonV alue routine, 95
RpGetSysTimelnSeconds routine, 97
RpGetUserAgent routine, 96
RpGetUserAttributes routine, 109
RpHDZT tag, 82
RpHiddenDataZeroTerminated tag, 82
RpHtmIReferer tag, 77
RplmageMapCircletag, 73

RplmageM apPolygon tag, 74

RplmageM apRectangletag, 73
RplmageSource tag, 80
RplndexDisplay_n, 57

RplnitiateDel ayedFunction routine, 100
RplnitUserData routine, 96
RpltaDct.c, 90

RpltemGroup tag, 47
RpLastitemInGroup tag, 47

RpMulti SelectOption tag, 30
RpNamedDisplayText tag, 7
RpPageHeader tag, 69

RpPages.c, 83, 85, 113
RpPopQuerylndex routine, 97
RpPorDct.c, 90

RpPushQuerylndex routine, 97
RpQueryDisplay tag, 57
RpReceiveltem routine, 99
RpRepeatGroup tag, 52
RpRepeatGroupDynamic tag, 52
RpRepeatGroupWhile tag, 52
RpResetCurrentSession routine, 110
RpResetUserSession routine, 110
RpSample tag, 82
RpSetConnectionClose routine, 95
RpSetCookie routine, 96
RpSetCurrentConnection routine, 100

RpSetCurrentSessionCloseFunction routine, 109

RpSetFormObject routine, 99
RpSetNextFilePage routine, 95
RpSetNextPage routine, 95
RpSetPutA ccess routine, 110
RpSetRealmLocking routine, 108
RpSetRealmName routine, 107
RpSetRedirect routine, 95
RpSetRefreshPage routine, 95
RpSetRefreshTime routine, 95
RpSetRequestCloseFunction routine, 95
RpSetRequestCookie routine, 96

RpSetRequestUserPhraseDictionary routine, 98

RpSetRomObjectList routine, 96
RpSetSecurityLevel routine, 107
RpSetServerPasswordTimeout routine, 110
RpSetUserAttributes routine, 109
RpSetUserErrorM essage routine, 100
RpSetUserPhraseDictionary routine, 97
RpSingleSelectOption tag, 27
RpSpaDct.c, 90

RpUrlState tag, 78

RpUseld tag, 81

RpUseldentifier tag, 81
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RpUsrDct.c, 83, 87, 90
RpUsrDct.h, 83, 87, 90
RpUsrDct.txt, 83, 87, 89, 90

S

sample HTML pages, formatting, 82
Secure Socket Layer protocol, 105
security database, 106

server-side image maps, 73

server-side includes, 7

setup file for PBuilder, 84
SpwdGetExternal Password routine, 111
SSL. See Secure Socket Layer protocol
static text, 6

stub routines, about, 92

Submit buttons, 24, 25

T

technical support, viii
translation process, 90

Transport Layer Security, 105

U
URL state, 78, 103

URLsfor filenames and paths, 88

user dictionary file, 87

w

Web application development process, 1-3
Web site, NetSilicon, viii

X

XXX.C, 92
XXX_V.c, 85, 92
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