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Introduction

chaPTER 1 Introduction

This document lists the enhancements and other changes contained in Sirius Mods
version 7.1, which was released in July, 2007. The previous generally-released version
of the Sirius Mods, 6.9, was available in August, 2006. An intermediate version, 7.0,
was released to some customers in February, 2007.

Because 7.0 was an intermediate version, all customers running that version are
expected to upgrade to Sirius Mods 7.1 as soon as possible. Also, because Sirius Mods
7.0 was not a general release, these release notes describe all enhancements to the
Sirius Mods including those that were available in 7.0.
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Maintenance and Support

ciartEr2  Maintenance and Support

2.1 Model 204 support

As of version 7.1, Sirius Mods supports only Model 204 version V6R1.
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ciaprters  All or Multiple Products

3.1 Mixed case options for $Field_*

The $Field_Image, $Field_List, and $Field_Listl functions now allow the options
argument to be specified in any combination of uppercase or lowercase letters.

3.2 Argument name provided on request cancellation
messages

Many internal Sirius methods (that is, those in the Sy stem namespace) provide an error
message if an argument is valid. Previously, for named arguments, an argument
number was provided to identify the argument. Now, the name of the argument is
provided in the error message.

This feature was implemented in version 6.9 of the Sirius Mods; however, it was not
mentioned in the release notes until long after the release of version 6.9.

3.3 SIRPRMPT=2 for step name in command line
prompt

The X'@2" bit in the SIRPRMPT parameter will cause the name of the job step to be
added to the Model 204 command line prompt. Note that if the X'01' bit is on, the X'02'
bit is ignored. The X'02' bit should not be used under CMS.

3.4 MAXBG system parameter

The MAXBG parameter is a userO parameter that must be set in the CCAIN stream. It
specifies the maximum number of background or independent daemon requests that
may be running at once. Before Sirius Mods 7.0, the only way to create a background
daemon request was with the $commbg function. Under Sirius Mods 7.0 and later,
independent daemon requests can also be created using the Daemon class
Runindependently method. Daemons running either as a result of Runindependently or
$commbg are counted the same way against the MAXBG limit.

If a $commbg request would exceed the MAXBG limit (or there are no daemon threads
immediately available to run the request) the request is enqueued and run later when
daemon threads are available and the number of running background/independent
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requests drops below MAXBG. If a Runindependently request would exceed the
MAXBG limit, the request is cancelled.

The default value of MAXBG is the number of daemon (SDAEMDEV) threads divided by
two or minus 10, whichever is greater. For example, if there are 10 daemon threads
defined in the Online, MAXBG defaults to 5. If there are 40 daemon threads, MAXBG
defaults to 30. While there was no explicit MAXBG parameter before Sirius Mods 7.0,
the default MAXBG was used “under the covers” by $commbg, anyway.

Setting MAXBG to a value greater than or equal to the number of daemon threads
allows background/independent requests to use up every single available daemon
thread, if they wish. Setting MAXBG to 0 indicates that the default value of MAXBG,
calculated from the number of daemon threads is to be used. This means that the
lowest explicit value of MAXBG that will be honored is 1.

3.5 Initial clause for Longstring variables

As of Sirius Mods 7.0, the Initial clause may be used for Longstring variables. The
length of the initial value must be 255 or less. For example:

Begin
%alLottaDots Longstring Initial($Lstr_Left('.', 250, '.'))
%alLottaDots = %alLottaDots With %alottaDots

Print %alottaDots
End

3.6 FUNCOPTS system parameter X'02' bit
As of Sirius Mods 7.0, the X'02' bit of the FUNCOPTS system parameter causes all $list
functions that encounter CCATEMP full conditions to act as if the LISTFC $sirparm were

set to 1, that is, to cancel the request with a CCATEMP full condition.

This feature was also implemented via maintenance zaps in versions 6.8 and 6.9 of the
Sirius Mods.

3.7 NOCHECK parameter for $sir_login

A new option, NOCHECK, can be specified on a $sir_login invocation:

%rc = $sir_login('PUBUSER", , , ,'NOCHECK")
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This option indicates that the user should be logged in without checking whether the
userid is defined in CCASTAT or the external authorizer database.

A NOCHECK login is a trusted login, since for such a login there is no userid lookup and
therefore no password to check. NOCHECK is similar to GUEST, except NOCHECK
doesn't even do a lookup for the user. This means a NOCHECK login is more efficient
than a GUEST login, especially if an external authorizer is being used. The downside
with a NOCHECK login is that the user cannot gain additional privileges if the userid
happens to be defined in CCASTAT or the external authorizer database. Of course this
downside might be considered an upside if the userids used in a particular $sir_login call
are independent of userids in CCASTAT or the external authorizer database.
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ciarter4  Janus Debugger and Sirius Debugger

The Janus Debugger is a tool designed for software developers who create and maintain
Janus Web Server applications. The Sirius Debugger is designed to debug classical
screen-based 3270 applications as well as BATCH2 applications. Though the two
debuggers use different thread types on the host, they can run concurrently, and they
both use the same Windows-based GUI client. For more information about the
debuggers, see the Janus/Sirius Debugger User's Guide on the Sirius web site
Documentation page.

The debuggers were first available with Version 6.8 of the Sirius Mods and have been
steadily enhanced since. Some enhancements are delivered solely by new releases of
the GUI client, while other enhancements depend upon features added to new releases
of the Sirius Mods. Each of the GUI releases is capable of working with all versions of
the Sirius Mods. Many of the features described below were introduced with Sirius
Mods interim release 7.0, while others were introduced with release 7.1 of the Sirius
Mods. Some of these features also require the latest release of the client GUI.

4.1 Assembler language replaces User Language

In order to hasten initial delivery, the Model 204 (server-side) support for the debuggers
was originally provided by User Language programs in conjunction with Janus Sockets
and a special set of dollar functions. This User Language code has been converted to
assembler and integrated within the Sirius Mods as of Version 7.0.

4.1.1 SIRDEBUG file no longer needed

Downloading a User Language dump file (SIRDEBUG) to install the server-side support
for the debuggers is no longer necessary.

4.1.2 Workstation client available from Sirius Web site

The Windows Installer program (setup.exe) for the Debugger workstation client, which

was distributed within the SIRDEBUG procedure file for Sirius Mods prior to version 7.0,
is now downloadable from the Sirius web site.
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4.1.3 Licensing simplified

As of version 7.0 of the Sirius Mods, users of Janus Debugger and Sirius Debugger are
no longer required to license Janus SOAP and Janus Sockets. Instead, a new
Debugger Server port type (DEBUGGERSERVER) replaces the SRVSOCK type that is
required for earlier versions of the Sirius Mods, and a new port type
(DEBUGGERCLIENT) replaces the CLSOCK type that is required for the Sirius
Debugger for earlier versions of the Sirius Mods.

Using the new STATUS option of the SIRIUS DEBUG command produces a simple
status report of the Debugger worker threads.

4.2 Set multiple breakpoints with one command

Options are added to set multiple breakpoints at once: on all lines that match a search
string or regex, or on executable statements that follow comment lines that begin with
*Break.

4.3 Maximum number of breakpoints increased

The breakpoint maximum is increased from 40 to 1000 per User Language request.

4.4 New mappable commands for Client GUI

The debugger Client GUI allows the end user to customize the assignment of commands
for common functions to buttons and hot keys. The following new GUI commands are
delivered with Version 7.1 of the Sirius Mods:

4.41 Dbreaks

Sets breakpoints on lines after comments that have the form *break.

4.4.2 breaksAt

Sets breakpoints on lines that match a search string.

10
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4.4.3 runWithoutDaemons

Runs until end-of-request, or untill an error or breakpoint is encountered; does not pause
at daemon code.

44.4 stepOut

Steps out of a subroutine or method.

4.4.5 turnOffDebugging

Allows the GUI to stop debugging, equivalentto a STIRIUS DEBUGG OFF command.

4.5 Improved GUI display of variables
The client GUI has been enhanced on a more frequent release schedule than the Sirius

Mods. While some GUI enhancements are independent of the Sirius Mods version, the
following enhancements are delivered with Version 7.1 of the Sirius Mods:

4.5.1 FEO Loop value

The current occurrence value can be displayed for any active FEO loop.

4.5.2 Relaxed variable name parsing

The Debugger will recognize %variable names that include question marks (?) and
single-quotation marks (').

4.5.3 Screen and ScreenField objects

Screen and ScreenField objects are added to the list of Sirius system classes whose
class Variables you can display in the Debugger Client.
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4.6 Enhancements to SIRIUS DEBUG command

Invocation of the Sirius Debugger has been simplified. Two new User 0 parameters may
be used to set system-wide default values for two operands required by the STRIUS
DEBUG ON command. Additional commands allow debugging to be temporarily
suspended and later resumed.

4.6.1 SDEBGUIP system parameter

This User 0 parameter may be reset by a System Manager. If set to a non-zero value it
provides a default for the workstation port number listened to by the Debugger Client. If
SDEBGUIP is set to 0 (its default), then there is no default value and every SIRIUS
DEBUG ON command must specify a port number for connecting with the debugger GUI
on the client's workstation.

4.6.2 SDEBWRKP system parameter

This User 0 parameter may be reset by a System Manager. If set to a non-zero value it
provides a default for the port number listened to by the current online for spawning
debugger worker threads. If SDEBWRKP is set to O (its default), then there is no default
value and every SIRIUS DEBUG ON command must specify a port number for spawning
Model 204 debugger worker threads.

4.6.3 SIRIUS DEBUG ON examples

Given that the Debugger Client port is likely to be standardized at an installation, and for
a given online there is probably only one port for spawning debugger worker threads,
providing system-wide defaults for these values allows debugging to be started just by
providing the IP address for the workstation being used by the programmer to run the
debugger GUI client.

the Debugger Client is configured to listen to port 8080, the name of the Sirius Debugger
client port is DEBUGC, and the IP address for the workstation running the debugger GUI
is 198.242.244.235.

V SDEBGUIP,SDEBWRKP
SDEBGUIP 8080 SIRIUS DEBUG DEFAULT GUI PORT NUMBER
SDEBWRKP 3226 SIRIUS DEBUG DEFAULT WORKER PORT NUMBER

SIRIUS DEBUG ON DEBUGC 198.242.244.235
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4.6.4 SIRIUS DEBUG SUSPEND

The new SUSPEND subcommand temporarily discontinues debugging of a session.

4.6.5 SIRIUS DEBUG RESUME

The new RESUME subcommand resumes the debugging of a session that was
previously suspended.

4.7 DebuggerTools DebugOff method

A new DebuggerTools method, DebugOff, provides a procedural way for a User
Language request to terminate debugging for a session.

Notes for Sirius Mods Release 7.1
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CHAPTER 5

Janus Sockets

5.1 HttpRequest class Get method can send content

Under Sirius Mods versions before 7.1, certain “post-oriented” actions were not allowed
with an HTTP Get, and they resulted in request cancellation if detected by Get function
error checking:

e An AddXML call added Post data to the request.
e An AddLongString call added Post data to the request.
e The MultiPartFormEncoding property set to True enabled multipart form encoding.

Under Sirius Mods 7.1 and later, these methods are allowed before a Get method call.
While unusual, passing content in a Get method is not strictly forbidden by the HTTP
specification.

Notes for Sirius Mods Release 7.1
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CHAPTER 6

Janus SOAP ULI

The following sections describe changes in the Janus SOAP ULI since version 6.9 of the
Sirius Mods.

The first section in this chapter lists changes which are not changes to any specific class
(in the System namespace) provided with the Janus SOAP ULI. Other sections list
changes specific to the various Janus SOAP ULI classes in the System namespace.

6.1 User Language Enumerations

It is now possible to define Enumeration classes in User Language. This is done via the
Enumeration statement/block, which is very similar to the Class statement/block.

The Enumeration block can contain Public, Private, Public Shared, and Private Shared
blocks, just like any other class. However, because enumeration classes don't really
describe objects, there can be no instance variables. That is, the Public and Private
blocks cannot contain Variable declarations.

Instead, the Public block must contain one or more Value declarations:

value <value>

Value declaration syntax

Each value declared by a Value declaration becomes one of the values of the
enumeration. No values are allowed in the Private or Shared blocks.

Note: The value in a value clause is unusual in that the case (lower or upper) of the
characters in its value are saved and used in the implicit ToString method.
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The following is an example of a simple enumeration:
enumeration shape
public
value triangle
value square
value rhombus
value rectangle
value quadrilateral
value pentagon
value circle

end public
end enumeration

User Language defined enumerations can be used just like system enumerations. That
is, variables can be declared with the enumeration class:

%cookieShape is enumeration shape
And enumeration values can be assigned to an enumeration variable:

%»cookieShape = circle
More commonly, enumerations can be used as method parameters:

class cookie

éﬁBroutine cut(%shape is enumeration shape)

end.éiass
And, typically, literal values are used as the arguments when invoking such a method:

%»biscuit is object cookie

%5%écu1t:cut(pentagon)
Enumeration values are not strings, so they are case insensitive. While the class of an
enumeration value can almost always be determined from context, the class name can
always be explicitly specified for a value:

%cookieShape = %(shape):circle

%biscuit:cut(%(shape):pentagon)

Like system enumerations, User Language enumeration variables can be in a state
where they have no value, that is, they can be null. In fact, that is the initial value of any

18
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enumeration variable. As with system enumerations (as of Sirius Mods 7.1), this default
initial value can be changed with the Initial clause on the variable declaration:

<variable> [is] enumeration <enumerationName> -
[Initial(value)]

Initial value clause
This can be done for local variables:
%cutout is enumeration shape initial(square)
as well as for variables in class blocks:

class cookie
public
variable shape is enumeration shape initial(round)

end public
end class

Of course, instance-specific (non-Shared) initial values are set for each instance of the
class when it is created.

6.1.1 Enumeration methods

Enumeration classes can also contain methods that operate on or are related to the
enumeration values. For example, the Shapes class can have a method that returns the
number of sides in a shape:

enumeration shape
pubTlic

function sides is float
end public
function sides is float
if %this eq circle then
return 0
end if
if %»this eq triangle then
return 3
end if

end function
end enumeration

As this example illustrates, the implicit %this variable for enumeration methods contains
not an object reference but an enumeration value.
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Enumeration methods can be applied to enumeration values as well as enumeration
variables. This is one case, however, where the enumeration value must be qualified
with the class name, because it appears in a context where the class cannot be
determined otherwise:

print %(shape):rhombus:sides

And, as with objects, an enumeration method could be applied to the output of another
method that returns an enumeration value. For example, if the PickCookie method of
the Jar class returns a Cookie object, and the Shape method of the Cookie class returns
a Shape enumeration value, the following prints the number of sides of a picked cookie:

%jar is object jar

print %jar:pickCookie:shape:sides

6.1.2 Automatic methods

There are several methods that are automatically provided for User Language
enumeration classes. Some of these are identical to common methods available in most
system enumerations. These methods are:

Copy Performs a “copy” of the enumeration value. Since enumeration variables
simply have values, a Copy or DeepCopy is no different from an
assignment, so enumerations are always copyable and deep copyable.
As such, there is no real reason to do a Copy or DeepCopy of an
enumeration variable, and the presence of these methods simply makes
the copyability of enumeration variables explicit.

DeepCopy Performs a “copy” of the enumeration value. Since enumeration variables
simply have values, a Copy or DeepCopy is no different from an
assignment, so enumerations are always copyable and deep copyable.
As such, there is no real reason to do a Copy or DeepCopy of an
enumeration variable, and the presence of these methods simply makes
the copyability of enumeration variables explicit.

Ordinal Returns the ordinal position of the Value clause associated with the value
of the enumeration. For example, if an enumeration was declared as

enumeration shot
public
value rock
value paper
value scissors
end public
end enumeration

the ordinal for a value of Rock is 1, for Paper 2, and Scissors 3. By
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default, the Ordinal method behaves as if it is a private method. That is, it
can only be accessed inside the class. This can be overridden by
specifying AlTow Ordinal in the Public block.

ToString Returns a string representation of the enumeration value. The value
returned uses the same case for the characters as was used on the Value
declaration.

The Ordinal method, especially, bears a bit more discussion. It can be very useful in
writing enumeration methods, especially in conjunction with the Jump statement. For
example, the Sides method in the Shapes class above could have been written like:

function sides is float
jump to (three, four, four, four, four, five, none) -
%this:ordinal
three: return
four: return
five: return
none: return
end function

RO~ W

While this might justifiably be disparaged as questionable programming technique, it is
very efficient and simple.

One of the down sides of such a technique is that the code is now highly dependent on
the order of the value declarations. This means that it becomes difficult to rearrange the
value declarations, or to insert one into the list after there is code that uses the Ordinal
method on an enumeration class. For this reason, the Ordinal method behaves like a
private method, by default. That is, it's only available to methods inside the Enumeration
class block.

One use of the Ordinal method that you might want to make public occurs when the
enumeration values have a natural ordering. Consider, for example, the following
enumeration:

enumeration volume
pubTlic
value Tow
value medium
value high
value deafening
end public
end enumeration

With such an enumeration, one might want to use an enumeration value's ordinality in
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comparisons. To allow this to be done, the Allow Ordinal directive must be placed in the
Public block of the enumeration definition:

enumeration volume
pubTic
allow ordinal
value Tow
value medium
value high
value deafening
end public
end enumeration

Then, code like the following can be used outside the class:

%leftSpeakerVolume 1is enumeration volume
%»rightSpeakerVolume is enumeration volume

if %leftSpeakerVolume:ordinal gt -
%rightSpeakerVolume:ordinal then

end if
Of course, the same effect could be achieved by adding a different method to the

enumeration, called perhaps Level, that returned a non-ordinal value that could still be
used for comparisons:

%leftSpeakerVolume is enumeration volume
%»rightSpeakerVolume is enumeration volume

if %leftSpeakerVolume:level gt -
%rightSpeakerVolume:level then

end if
The advantage of this approach is that a non-ordinal value is less likely to be misused
for computed jumps, and the levels leave space to add values associated with new

enumeration values. Another approach that avoids exposing the ordinal values of an
enumeration is to provide a comparison method to compare two enumeration values.

6.2 Initial/Default values for Enumeration variables

As of Sirius Mods 7.1, enumeration variables, including Booleans, can have a compile-
time initial value as specified by an Initial clause:

%myAim  is boolean initial(true)
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Such a clause can also be placed on variables in a class Public, Private, or Shared
block:

class alison
public
variable myaim is boolean initial(true)

end public
end class

As with other variable types, an Initial clause in a Public or Private block sets the initial
value for the variable when the containing object is instantiated.

As of Sirius Mods 7.1, default values can also be specified for Enumeration parameters,
including Booleans. The following method indicates a default value of Share for a
LockStrength enumeration parameter:

function getRecord(%key is string len 10, -
%1s is enumeration Tockstrength default(share)) -
is object record in file foo

6.3 Construct statement rules enforced at run-time
There are three basic inheritance-specific rules for constructors:

e ltisinvalid to refer to a base class member until the constructor for that base class
has been entered, that is, until a Construct statement has been issued for that base
class.

e ltisinvalid to invoke multiple Construct statements against the same base class for
the same object instance.

e  When exiting from an extension class constructor, Construct statements must have
been issued for all base classes for the object.

Before Sirius Mods 7.1, these rules were enforced at compile-time. The benefit of this
was that a program that compiled successfully was known to follow the rules.
Unfortunately, to make it practical for the compiler to ensure that the inheritance-specific
constructor rules were being followed, a variety of other restrictions had to be added to
constructors. In practice, some of these restrictions proved to be impediments to solving
certain problems. As a result, Sirius Mods 7.1 removed almost all of these restrictions
and changed the checks for rules violations to run-time checks. This allowed more
flexibility in writing constructors but, unfortunately, eliminated the compile-time checks
for rules conformance.
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The one perhaps somewhat arbitrary rule that still remains is that a Construct statement
must be physically placed inside a constructor.

Any program that followed the compile-time enforced rules in Sirius Mods releases
before 7.1 are guaranteed to meet the run-time tests introduced under Sirius Mods 7.1.
This ensures that there are no backward compatibility issues — any constructor that
worked before Sirius Mods 7.1 would continue to work under Sirius Mods 7.1 and later.

The following is an example of some of the greater flexibility in constructors in Sirius
Mods 7.1:

class foo extends bar inherit
public
variable x is float
constructor new(%x is float)
end public
constructor new(%x is float)
%»this:x = %x
construct %(bar):new
end constructor
end class

In this example, the extension class variable x is set before the base class Bar has been
constructed. This would not have been allowed before Sirius Mods 7.1 and would have
produced a compile-time error. While perhaps not a compelling example of the utility of
the new flexibility, this example does illustrate the somewhat arbitrary appearance of
some of the pre-Sirius Mods 7.1 rules for extension class constructors.

6.4 Is [Not] Defined | Visible tests

Two new forms of tests (and their negations) are available as of Sirius Mods 7.0 for any
field in a Model 204 file. These tests are not in any way based on an object in the File
classes, but they are closely related to the features described in “Request cancelled if
group field reference nonsensical for file” on page 38.

The tests are useful for User Language code which is (or may be) in the context of a
Model 204 group (of files) when that code contains field references which may be
nonsensical in one or more members of the group. They allow you to bracket field
accesses, and certain updating statements, in group context if the rules described in
“Request cancelled if group field reference nonsensical for file” on page 38 would cause
undesirable request cancellation.

Examples of the tests are shown below with I blocks:

If GRPFLD1 Is Defined Then Add GRPFLD1 = %val
End If

If GRPFLD2 Is Visible Then Delete GRPFLD2
End If
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The tests can be used wherever User Language tests can be made, which is, loosely
speaking, as a User Language expression (not including the Print/Audit statement,
nor “values” in the Find and field update statements), but typically the tests will be used
inthe If, Elself, and Repeat statements.

These tests, like the I's Present test, can only be used in a record context, such as a
For Each Record loop. The syntax is:

fl1d Is [Not] Defined
fld Is [Not] Visible

Where:

fld is either the name of a field or is a fieldname variable (%%yvar)
containing the name of a field.

Is Defined This test returns the value “1” if the field is defined in the current file

(as given by the $CurFile function); otherwise it returns the value “0”.

Is Not Defined This test returns the value “@” if the same Is Defined test would
return 1, and returns the value “1”if Is Defined would return .

Is Visible This test returns the value “1” if the field is defined in the current file
(as given by the $CurFile function) and does not have the INVISIBLE
field attribute in that file; otherwise it returns the value “@”.

Is Not Visible  This test returns the value “@” if the same Is Visib]le test would
return 1, and returns the value “1”if Is Visible would return .

See “Using Is Defined/Visible to avoid cancellation” on page 42 for more examples of the
use of Is Definedand Is VisibTe.

Note: If a fieldname variable is used in any of the above tests and it contains a string
which is not defined in the current file nor any member of the current group (when the
reference is in group context), the request is cancelled. This cancellation is consistent
with the handling of fieldname variables throughout User Language and has nothing to
do with the request cancellation introduced for Janus SOAP UL protection against
nonsensical field references.

6.5 Stringlist class enhancements

6.5.1 Named Parameters for Print Method
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The Print method now supports named parameters. The new Print method template is:

%rc = %s1:Print([NumWidth=] itemnumlen,
[LenWidth=] itemlenlen,
[Start=] firstitem,
[MaxItems=] maxitems)

where all the parameters are optional. For example, to display the contents of a
Stringlist with 6 bytes to be used for the column containing the item width, and limiting
the display to 20 items, one can use positional parameters:

%1ist:print(,6,,20)
As of Sirius Mods version 7.0, one can do the same thing with named parameters:

%list:print(lenWidth=6, maxItems=20)

6.5.2 RegexSplit method

Added in Sirius Mods 7.0, this method repeatedly applies a regular expression, or
“regex,” to a given input string until it has tested the entire string. This splits the string
into the substrings that are matched by the regex (the "separators") and the substrings
that are not matched. By default, the method saves each unmatched substring as a
separate item in the Stringlist method object. The leftmost unmatched substring is the
first item in the Stringlist, the next leftmost is the second item, and so on.

A simple application of the method default is to extract only the data items from a string
of comma-separated data items. If the specified regex is a comma, each of the resulting
Stringlist items will contain one of the data items.

The Stringlist that is returned by a default invocation of RegexSplit will contain at least as
many items as there are instances of matched substrings. Upon each match, the input
string characters preceding the matched ones (and since the previous matched ones)
are saved as a Stringlist item. If there are consecutive matching substrings (no
unmatched characters between the matching ones), the corresponding Stringlist item for
the second matching substring is empty.

RegexSplit also has non-default options that let you save the following in the Stringlist:

e only the matched substrings

e both the matched and unmatched substrings

e only the substrings that are matched by capturing groups in the specified regex
e the unmatched substrings and the substrings matched by capturing groups
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[%retcode =] %s1:RegexSplit( inStr, regex -
[, Options=%str] -
[, Add=output] -
[, Status=%num] )

RegexSplit Function
%retcode, if specified, is a number that is 0 if the regular expression was invalid
or no match was found or some error occurred, or it is the number of items
added to the method Stringlist %sl.

6.5.3 Enhancements to support for regex methods

As of Sirius Mods 7.0, the following features are added to the Sirius regular expression
support. This support is offered by the five regex methods in the Stringlist class and by
the $RegexMatch and $RegexReplace $functions, and it is summarized in the “Regex
rules” sections where these methods and $functions are described in the Janus SOAP
Reference Manual and Sirius Functions Reference Manual.

e The PDL space requirement recommended when using Sirius regex methods and
$functions is reduced from a minimum LPDLST setting of 8000 to one of 3000.

e “Lazy,” or “non-greedy,” matching (the lazy quantifiers like *?, +7?, 7?7 etc.) is now
supported. This support mimics that provided in the Perl language.

e Asin Perl, \w and \W multi-character escape sequences are supported (except
within values in replacement-string arguments in those methods and $functions that
have such arguments):

\w  Matches any letter (uppercase or lowercase), any digit, or the underscore
\W  The inverse of \w: any non-letter or non-digit except the underscore.

This support for “word characters” does not include awareness of locale or Unicode
considerations, however.

e The handling of square bracket characters ([, 1) is now supported in Sirius regex as
it is in Perl, except when Sirius methods or $functions use the Options="C"
argument (XML Schema mode).

Previously, square bracket characters (from any of the several character codes that
produce a left or right square bracket in EBCDIC) were legal in a Sirius regex only
as metacharacters indicating a character class; otherwise, they had to be preceded
by an escape character. As of version 7.0 of the Sirius Mods, a square bracket
character that is not being processed in XML Schema mode does not require a
preceding escape character if it is:
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=  Aright bracket (1) that is outside of, not part of, a character class expression.
So, (1]9) matches 0001]19zzz.

=  Aright bracket that is the first character (or the second, if the first is a caret (7)
in a character class expression. So, [ ]xxx] and [~ ]xxx] are legal.

= Aleft bracket that occurs anywhere in a character class expression. So,
[abc[ ] is legal and matches any of these four characters:a b ¢ [

A left bracket that occurs outside of a character class expression must always
be escaped.

Although not required, escape characters may be used in the cases cited above. If
XML Schema mode is used, however, these cases are compiler errors unless the
cited bracket characters are escaped.

e Multi-character escape sequences (for example, \'s, \c) are now legal within a
character class — but not as either side in a range.

e A character class may now contain an unescaped hyphen (-) as a simple character,
if it occurs as the first character (or the second, if the first is ”) or as the last
character. An escaped hyphen (\ -) remains legal.

All the following are legal:

e The Status argument return value for a regex expression compilation error is
changed from -1 to - 1nnn, where the absolute value of the return minus 1000
gives the 1-based position of the character being scanned when the error was
discovered. An error occurring at end-of-string will have a 1-based value equal to
the length of the string + 1.
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6.5.4 Patch method

This method is designed to work with Unix-style diff formatted text lines that are stored
in Stringlists. A diff utility creates a report (a “patch file”) of the lines that differ
between two “files,” a base file and an updated version of the base file: that is, patch =
diff(base, updated).

The Patch method applies a given patch file (in the form of a Stringlist) to a base file
(also a Stringlist), and it returns a Stringlist that is the base file updated by the
differences contained in the patch file. If the base file is the same in the original diff
and in the Patch method, the Patch method thus returns a copy of the original updated
version of the base file.

Note: The patch file Stringlist you use is assumed to be in well-formed, line-oriented
diff output format. Only diff,diff -u,ordiff -U 0 commands are supported,
and any further processing of the output is likely to cause a cancellation of the method
request.

Conversion to Stringlist form must preserve the output format exactly. The reference
source used for this format is the GNU diff manual, Comparing and Merging Files
(http://www.gnu.org/software/diffutils/manual/html_mono/diff.html).

updStrL = %sl:Patch(patchStrL [, Options = '"ErrRet'])

Patch syntax
Syntax Terms

updStrL A Stringlist object that reproduces the original updated file, that is,
%sl updated by the patchStrL updates.

%sl A Stringlist object. The base file, each line stored as a %s/ item.
patchStrL A Stringlist object. The patch file (one line per patchStrL item).

Options = 'ErrRet' The optional Options argument (name required) is the string value
ErrRet, which may be specified in uppercase or lowercase.

If you specify Options = "ErrRet', Patch method errors return
a null updStrL Stringlist instead of cancelling the request. If you
do not specify Options = 'ErrRet' and a method error

occurs, the run is cancelled.
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6.5.5 FindimageltemUp method

The FindlmageltemUp method is a variation of the existing Findimageltem method. Like
Findimageltem, FindimageltemUp locates a Stringlist item that exactly matches the
contents of an image item or of a value converted to the image item format at the offset
and length of the image item. The difference between Findlmageltem and
FindimageltemUp is the direction of the search: Findimageltem searches from the
starting point in ascending item number order, while FindlmageltemUp searches in
descending item number order.

%rc = %sl:FindImageltemUp(item, [searchvaluel], -
[startitem], [operator])

FindimageltemUp syntax

Syntax Terms

%rc A numeric variable that is set to the number of the first item in the
Stringlist that matches the search criterion, or it is set to 0 if no Stringlist
items matched the search criterion.

%sl A Stringlist object.

item The image item to be matched. This is a required argument.

searchvalue The value to be found. This is an optional argument. When this
argument is not specified, the current contents of the image item

specified by item is used as the match value.

startitem A number that indicates the item number at which the search is to begin.
If this argument is not specified, searching begins at the last item.

operator A string comparison operator that indicates the required relationship
between the match value and the item in the %s/ Stringlist. Valid
comparison operators are EQ, NE, LE, LT, GE, and GT.

If this argument is not specified or null, an equality test (EQ) is done on
all Stringlist items.
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6.6 Daemon class enhancements

Support was added in Sirius Mods version 7.0 for asynchronous and independent
running of daemon requests. This included two new daemon methods,
RunAsynchronously and Runindependently:

%»pantalaimon is object daemon
%»pantalaimon = new
%»pantalaimon:runAsynchronously(%commands)

%pantalaimon:runIndependently(%commands)

As the names suggest, both of these methods return immediately, before the daemon
has completed processing its input commands. With RunAsynchronously, when the
daemon commands are all processed, the daemon goes back to waiting for the master
to tell it what to do next. To do this, the master thread has to make sure the daemon
thread has completed processing by issuing the (also added in Sirius Mods 7.0)
WaitAsynchronous method against the daemon object:

%pantalaimon is object daemon
%pantalaimon:runAsynchronously(%commands)

%»pantalaimon:waitAsynchronous

Even if a daemon thread running asynchronously has completed processing its
commands, a WaitAsynchronous method must be issued against the daemon object
before further commands can be sent to the daemon. Most methods applied to a
daemon object that is running asynchronously will result in request cancellation. Once
the daemon that had been running asynchronously has be resynched with the master
thread via WaitAsynchronous, the master thread can treat it just as any other daemon
thread and issue further Open, Run, RunAsynchronous, Runindependently or other
methods against the daemon.

With Runindependently, when the daemon commands are all processed, the daemon
logs off. This means that a daemon thread for which Runindependently is issued can no
longer be controlled by its master thread (as the method name would suggest). In fact,
upon return from the Runindependently method, the daemon object is set to null, so any
further methods invoked against it would result in request cancellation.
Runindependently is roughly analogous to the $commbg function with some important
differences:

e The Runindependently method allows interaction with the daemon before it does its
independent processing.

e RunlIndependently operates on a daemon object that already has a daemon thread
associated with it. $commbg obtains a daemon thread as part of its processing and,
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if one is not available or the maximum independent/background daemons are
already running, the request is enqueued. This is a good news bad news thing. If
the master thread wants to be sure that the daemon thread is actually running, the
Runindependently has the preferred behavior. If the master thread doesn't care
whether the request runs immediately and, in fact, would prefer that the request be
run later if/when it's convenient, then $commbg's behavior is preferable. Note,
however, that there is no guarantee that a request enqueued by $commbg will ever
be run — it is quite possible that the request remains enqueued until the ONLINE is
brought down.

Despite their similarities, 5commbg and Runindependently use different terminology for
the daemon threads. $commbg refers to the threads running “in the background” while
Runindependently refers to them running “independently”. As alluded to above, there is
a limit to the number of background or independent requests that may be running at a
time. When this limit is exceeded for $commbg requests (or when there are simply no
daemon threads available to run the requests), the requests are enqueued, until a
daemon thread is available to run the request and the limit for background/independent
requests would not be exceeded. Runlndependently, on the other hand, causes a
request cancellation if the limit for background/independent requests is to be exceeded.
Runindependently cannot fail because there are no daemon threads available because
the daemon thread is assigned to the object at the time it's instantiated (with the New
method) so Runindependently does not have to allocate a daemon thread for the
request.

Before Sirius Mods 7.0, the limit for background/independent requests was one half of,
or ten fewer than the number of daemon threads, whichever was greater. That is, if
there were 10 daemon threads defined in an ONLINE, no more than 5 of them could be
running $commbg requests. If there were 40 daemon threads defined, no more than 30
could be running $commbg requests. Under Sirius Mods 7.0 and later, there is a system
parameter call MAXBG that indicates the maximum number of simultaneously running
background/independent requests that will be allowed at a time. For backward
compatibility with previous Sirius Mods versions, the default value for MAXBG is one half
of, or ten fewer than the number of daemon threads defined to the ONLINE, whichever
is greater.

Daemon threads running asynchronously and threads that are about to run
independently, but aren't yet, are counted against the master thread's MAXDAEM limit.
When, a thread switches to running independently, it is no longer counted against the
master's MAXDAEM limit.

RunAsynchronously can be used to allow a thread to do parts of large, complex tasks in
parallel. The master thread could be doing some of the work at the same time a
daemon thread is asynchronously doing some of it. In fact, multiple daemon threads can
be running asynchronously at the same time for a given master thread. When the
master thread is done with its work, it can then do a WaitAsynchronous for each daemon
running asynchronously until all the work is completed. If the work being run in parallel
is very CPU intensive, there is not likely to be any benefit in running work
asynchronously unless the ONLINE is using multiple tasks (MP/204 authorized and
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AMPSUBS>0). On the other hand, if the work being performed asynchronously is I/O
intensive, a significant reduction in the time required to perform the work can be
achieved over doing all the 1/O serially in the master thread. Work involving network
delays is an ideal candidate for running asynchronously, especially if multiple such
delays are present in a batch of work.

6.6.1 RunAsynchronously subroutine

This method runs on the daemon thread the command or set of commands specified by
its first argument. Unlike the Run method, this method returns immediately and the
thread issuing the RunAsynchronously method can run in parallel with the daemon
thread.

%»daem:RunAsynchronously(command, [%inputObj])

RunAsynchronously syntax
Syntax Terms
%daem A previously defined Daemon object.

command A string or Stringlist that is the required command or the set of commands
executed by the daemon.

%inputObj  The object passed to the daemon method object. This optional argument
is passed by deep copy and not by reference, so %inputObj must be
deep copyable.

Usage Notes

e Issuing RunAsynchronously against a transactional daemon results in request
cancellation.

e If the daemon thread and its daemons hold record locks that conflict with the parent
thread's family (excluding the daemon thread and its daemons),
RunAsynchronously results in request cancellation.

e This is an example RunAsynchronously call:
%strlist = %daem:runAsynchronously(%1ist2, %x)
e After a RunAsynchronously method, the daemon thread is considered to be running
asynchronously until a WaitAsynchronous method (“WaitAsynchronous function” on

page 36) is issued against the daemon object. This is the case, even if the daemon
thread has completed processing all of the input commands.
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e  While the daemon thread is running asynchronously, methods that require
interaction with the daemon thread cause request cancellation. These methods
include Run, RunAsynchronously, Runindependently, Open, and
LastCommandErrorCount.

e The WaitAsynchronous method can be used to retrieve any output from the
commands run via RunAsynchronously. This includes the terminal output and any
output or info object.

e RunAsynchronously's Stringlist argument can pass multiple commands to the
daemon.

e The passing of objects and command to daemons is identical whether the method is
a Run or RunAsynchronously.

e If the daemon object associated with an asynchronously running daemon is
discarded either explicitly or implicitly, the daemon thread is bumped by the parent
thread. An implicit discard can happen at request end for non-global daemon
objects or at user logout.

e The inputs and outputs from the combination of RunAsynchronously and
WaitAsynchronous are identical to the inputs and outputs from the Run method. As
such, it should be a relatively simple task to split a Run into a RunAsynchronously
and WaitAsynchronous, allowing the daemon processing to be performed in parallel
with parent thread processing or the processing on another daemon thread. For
example, if a request has the following:

%»outl
%»out?

%daeml:run(%cmdsl, %inobjl, %outobjl)
%daem2:run(%cmds2, %inobj2, %outobj?)

it can be easily split up into:

%daeml:runAsynchronously(%cmdsl, %inobjl)
%»daem?2:runAsynchronously(%cmds2, %inobj2)
%outl = %daeml:waitAsynchronous(%outobjl)
%»out?2 = %daem2:waitAsynchronous(%outobj2)

and the processing on the two daemons would be performed in parallel with each
other. Note that this will buy nothing if the requests are CPU-intensive and the
request is not running with AMPSUBS>0 (requires MP/204). Note also that if the
daemons hold or require record locks that might conflict with each other, such a split
will not work. Finally, since RunAsynchronously is not allowed for a transactional
daemon, such a split is not feasible for transactional daemons.
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6.6.2 Runindependently subroutine

This method runs on the daemon thread the command or set of commands specified by
its first argument. Unlike the Run method, this method returns immediately and the
thread issuing the Runindependently method can run in parallel with the daemon thread.
Unlike the RunAsynchronously method, this method makes the daemon thread
completely independent of the parent thread so that the output from the commands can
never be retrieved.

%daem:RunIndependently(command, [%inputObj])

Runindependently syntax
Syntax Terms
%daem A previously defined Daemon object.

command A string or Stringlist that is the required command or the set of commands
executed by the daemon.

%inputObj The object passed to the daemon method object. This optional argument
is passed by deep copy and not by reference, so %inputObj must be
deep copyabile.

Usage Notes

e Issuing Runindependently against a transactional daemon results in request
cancellation.

e If the daemon thread and its daemons hold record locks that conflict with the parent
thread's family (excluding the daemon thread and its daemons), Runindependently
results in request cancellation.

e This is an example Runindependently call:
%hstrlist = %daem:runlndependently(%1ist2, %x)

e The Runindependently method is the rough Daemon class equivalent of the
$commbg function.

e After a Runindependently method, the daemon object is set to null. This is because
the daemon thread runs completely independently of the parent thread once a
Runindependently method is invoked so there is nothing useful the parent thread
can do with such a daemon object, anyway.

e Even if the parent thread of an independently running daemon logs off, the daemon
thread can continue to run.
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e No daemon class mechanism is provided for a parent thread to retrieve the output
from an independently running daemon.

e Runindependently's Stringlist argument can pass multiple commands to the

daemon.

e The passing of objects and command to daemons is identical whether the method is
a Run or Runindependently.

6.6.3 WaitAsynchronous function

This callable method waits for the completion of the commands issued on a daemon
thread by the RunAsynchronously method (“RunAsynchronously subroutine” on page
33) and retrieves various outputs from those commands.

[%strL =] %daem:WaitAsynchronous([%outputObj] -

[, Info=%infoObj])

WaitAsynchronous syntax

Syntax Terms

%strl

%daem

%outputObj

Info=

If specified, a Stringlist object that contains the terminal output from the
command or commands run on the daemon thread.

A previously defined Daemon object.

The object returned from the daemon method object by the ReturnObject
method invoked on the daemon thread. This optional argument is passed
by deep copy and not by reference, so %outputObj must be deep
copyable.

Because %outputObjis an output variable, it cannot itself be contained
inside an object: that is, it must be a local or a common %variable.

An optional, name required parameter that indicates a second output
object returned from the daemon method object by the ReturninfoObject
method invoked on the daemon thread. This optional argument is passed
by deep copy and not by reference, so %infoObj must be deep copyable.

Because %infoObjis an output variable, it cannot itself be contained
inside an object: that is, it must be a local or a common %variable.
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Usage Notes

e If WaitAsynchronous is issued against a daemon object that is not currently running
asynchronously (RunAsynchronously was issued against it), the request is
cancelled. Note that this does not mean that the daemon must actually still be
running — if the daemon thread has run all the commands in the
RunAsynchronously call, not only is WaitAsynchronous allowed, it is required before
anything else can be done with the daemon. And, in any case, it's the only way of
retrieving the outputs from the asynchronous request.

e This is an example WaitAsynchronous call:

%daem:runAsynchronously(%commands)

%strlist = %daem:waitAsynchronous(%1ist2)

e The output Stringlist and parameters from WaitAsynchronous are identical to the
output Stringlist and parameters for the Run method.

e The inputs and outputs from the combination of RunAsynchronously and
WaitAsynchronous are identical to the inputs and outputs from the Run method. As
such, it should be a relatively simple task to split a Run into a RunAsynchronously
and WaitAsynchronous, allowing the daemon processing to be performed in parallel
with parent thread processing or the processing on another daemon thread. For
example, if a request has the following:

%»outl
%»out?

%daeml:run(%cmdsl, %inobjl, %outobjl)
%daem2:run(%cmds2, %inobj2, %outobj2)

it can be easily split up into:

%daeml:runAsynchronously(%cmdsl, %inobjl)
%daem2:runAsynchronously(%cmds2, %inobj2)
%»outl %»daeml:waitAsynchronous(%outobjl)
»out? %»daem?Z:waitAsynchronous(%outobj?2)

and the processing on the two daemons would be performed in parallel with each
other. Note that this will buy nothing if the requests are CPU-intensive and the
request is not running with AMPSUBS>0 (requires MP/204). Note also that if the
daemons hold or require record locks that might conflict with each other, such a split
will not work. Finally, since RunAsynchronously is not allowed for a transactional
daemon, such a split is not feasible for transactional daemons.
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6.7 Enhancements to File classes

The following sections either list changes specific to the various File classes, or changes
which apply to all of the four File classes.

6.7.1 Request cancelled if group field reference nonsensical
for file

One of the benefits of the Janus SOAP ULI File classes is easier migration between file-
context and group-context User Language. In most cases, this is provided by allowing
the same User Language code to operate whether in file or group context.

However, there is an opportunity for undetected errors when migrating an application
from file to group context. One flexibility of Model 204 groups is that field definitions of
the individual files can differ. In particular, a field can be missing in file “A” yet defined in
at least one other group member, or it can be defined as INVISIBLE in file “A” and yet
defined and not INVISIBLE in at least one other group member. When “A” is the current
file, both of these situations can result in nonsensical references to the value of that field,
or nonsensical updates to that field.

With version 7.0 of Janus SOAP ULI, your applications are protected against nonsense
field references when done in the context of Janus SOAP ULI File objects. The general
(but not exact - see “Exact rules of group field cancellation” on page 40) guideline is that,
when both these conditions exist:

e arecord is referenced in a group context bound to an object of one of the File
classes

and

e afield in the record is referenced which would not be allowed if it were made in
single file context using the current file

then the request will be cancelled.
For example, consider the following field definitions and group definition:

IN FILE F1 DEFINE FIELD ONLY1

IN FILE F1 DEFINE FIELD VISI

IN FILE F2 DEFINE FIELD VISI WITH INVISIBLE ORDERED
CREATE TEMP GROUP G FROM F1, F2

PARAMETER UPDTFILE F1

END GROUP
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Each of the User Language statements within the following For Each Record will
result in compilation errors:

In File F2 For Each Record
Print ONLY1
Add ONLY1 = 'Field only in file F1'

Print VIS1
Delete VISI
End For

These are illegal because:

e You cannot refer to a field which is not defined (Print ONLY1 and Add ONLY1).
e You cannot refer to the value of a field which is INVISIBLE (Print VIS1).

e You cannot delete, by occurrence, a field which is INVISIBLE (Delete VIS1).

If you convert this application (which does not use the Janus SOAP UL/ File classes) to
use a group, it compiles and evaluates without any complaint:

In Group G For Each Record
Print ONLY1
Add ONLY1 = 'Field only in file F1'

Print VIS1
Delete VISI
End For

However, when the current file in the For Each Record loop is F2, the following occur,
which may be an application error:

e Thevalue (Print ONLYI) of an undefined field is the null string.

e Updates to undefined fields (Add ONLY1) are ignored.

e Thevalue (Print VISI) of an INVISIBLE field is the null string.

e Acertain class of updates to undefined fields (Delete VIS1) are ignored.

The Janus SOAP ULl takes a more conservative approach to handling fields which are

undefined or INVISIBLE in some members of a group, when the field references are in
records which are bound to an object in one of the File classes.
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Using this protection, the following request is cancelled when the first record in file F2 is
processed:

Begin
%»rs Object Recordset In Group G
In Group G Find To %rs
End Find
For Each Record In %rs
Print ONLY1
End For
End

Similarly, the request is cancelled when processing the first record in file F2 if the
statement in the For Each Record loop is any of the following:

Add ONLY1 = 'Field only in file F1'
Print VIS1

Delete VISI

There are two likely errors which the above request cancellations detect; either the field
definitions in the group members are incorrect, or the application should have some way
to determine when it makes sense to execute statements with references to fields
undefined or INVISIBLE in some members of the group. One way your application can
make this latter determination is shown in “Using Is Defined/Visible to avoid cancellation”
on page 42.

The exact request cancellation conditions introduced are shown in the next subsection.
As mentioned in “Request cancellation due to nonsense group field usage” on page 88,
this feature can create an incompatibility with existing use of Janus SOAP ULI File
classes.

6.7.1.1 Exact rules of group field cancellation

When the following conditions exist:

e arecord is referenced in group context;

and

e arecord is referenced in a group context bound to an object of one of the File
classes;

and
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e using that record reference, a field referenced in a statement (or expression) other
than one of the following:

Count Occurrences (CTO)
For Each Occurrence (FEOQ)
Delete Each
Is [Not] Present
Is [Not] Defined
Is [Not] Visible
$Field_Image (i.e., an item of the argument 1 Image)
$Field_LitstI(i.e., an item of the argument 2 Image)
Sort Records
and
e one of the following conditions exist:
= the field is not defined in the current file
or
= the field is INVISIBLE in the current file and the value of the field is referenced
or
= the field is INVISIBLE in the current file and is referenced in a Note statement

or

= the field is INVISIBLE in the current file and the field is updated by a “CHANGE
field To newval” (not “CHANGE field = oldval To newval’) statement

or

= the field is INVISIBLE in the current file and the field is updated by a “DELETE
field occurrence” (not “DELETE field = vale”) statement

then the request will be cancelled.

Note: In addition to the list of statements (CTO, FEO, etc.) above which do not cause
request cancellation, a few updating statements are shown in the next list, and updating
statements for INVISIBLE fields in the list after that, which do not cause request
cancellation.

Other statements which do not cancel request
One of the conditions that are necessary for request cancellation due to nonsensical

field references is that a record referenced in a group context is bound to an object of
one of the File classes, and that a field is referenced using that record. There are other
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statements which refer to fields, but which are not in a record context, and so are not
subject to the Janus SOAP ULI nonsensical field reference protection:

e Store Record

e File Records Under

e For Each Value

e Find Records

e Find And Print Count

e “Where” and “Order By” clauses of For Each Record

Find Values

Also, the following updating statements are allowed for INVISIBLE fields, and so do not
cause request cancellation if the field is INVISIBLE in the current file:

e Add
e Change field = oldval To newval
e Delete field = value

° Insert

6.7.1.2 Using Is Defined/Visible to avoid cancellation

Using the same field and group definitions from “Request cancelled if group field
reference nonsensical for file” on page 38, here is a User Language request which skips
nonsensical field references:

Begin
%rs Object Recordset In Group G
In Group G Find To %rs
End Find
For Each Record In %rs
If ONLY1 Is Defined Then
Print ONLY1
Add ONLY1 = 'Field only in file F1'
End If
If VIS1 Is Visible Then
Print VISI
Delete VISI
End If
End For
End
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Note that this is not the same result as the second User Language example (“In Group G
For Each Record”) in “Request cancelled if group field reference nonsensical for file” on
page 38; in that example, two blank lines are printed for each record in file F2 (by the
Print ONLY1 and Print VIS1 statements).

6.7.2 File classes may now be extended

Under Sirius Mods 7.0 and later, it is possible to extend a file class in a specific context.
For example, the following Class statement extends the Recordset class for file
FOOBAR:

class fooRecords extends recordset in file foobar

It is not possible to generically extend any file classes. For example, the following is not
allowed:

class myRecordSet extends recordset

6.7.3 AddRecordsetNew, AndRecordsetNew, and
RemoveRecordsetNew

These new methods are available in the Recordset class. They are functionally
equivalent to the AddRecordset, AndRecordset, and RemoveRecordset methods, with
the exception that they produce new instances of the Recordset class and they do not
modify either of the input objects. This makes them useful if you want to perform one of
the indicated operations without modifying any of the input objects. This could be
accomplished before Sirius Mods 7.1 by copying the method object and then performing
the required operation on the copied object. The new methods eliminate the need to do
a Copy for this purpose.

These new methods might be especially useful in data-mining type applications where
Recordsets might be combined in many different ways. In this case, there is a need to
preserve the input Recordsets, while there is also a premium on performance, since so
many operations might be performed on each Recordset.
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The following is an example of an AddRecordsetNew operation:

»hreview is object recordSet in file orders
%pending is object recordSet in file orders
%»both is object recordSet in file orders

find records to %review
status = '"REVIEW'
end find

find records to %pending
status = '"PENDING'
end find
%both = %review:addRecordsetNew(%pending)

The following is an example of an AndRecordsetNew operation:
%review is object recordSet in file orders
%bigCust is object recordSet in file orders
%»bigReview is object recordSet in file orders
find records to %review

status = "REVIEW'
end find
find records to %bigCust
company ='TOXICO'
end find
%bigReview = %review:andRecordsetNew(%bigCust)

The following is an example of a RemoveRecordsetNew operation:

%arrears is object recordSet in file orders
%bigCust is object recordSet in file orders
%»threaten is object recordSet in file orders

find records to %arrears
status = 'ARREARS'
end find

find records to %bigCust
company ='TOXICO'
end find

%»threaten = %arrears:removeRecordset(%bigCust)
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6.7.4 Clear subroutine

Clear removes all of the records in a Recordset object, without discarding the object. It
provides functionality identical to the User Language CLEAR LIST statement, but it does
so for Recordset objects.

%»rs:Clear

Clear syntax
Syntax Terms
%rs A non-null Recordset object variable.
Usage Notes

e If an active For loop references a Recordset object, either via a direct reference to
the Recordset object or via a RecordsetCursor instantiated against the Recordset,
and that RecordSet is cleared by the Clear method, its record will be closed.

e Any RecordsetCursor object instantiated against a Recordset object that is cleared
has its State property set to the new CursorState enumeration value of NoRecord,
described in “CursorState enumeration value “NoRecord™.

6.7.5 CursorState enumeration value “NoRecord”

A new value, NoRecord has been added to the CursorState enumeration. This value
corresponds to the state where the cursor had a valid position identifying a record in a
Recordset, but a subsequent operation (Recordset Clear or RemoveRecord method)
removed the record identified by the cursor from the underlying Recordset.

6.7.6 LoopLockStrength property

There is a new property called LoopLockStrength for the Recordset, Record, and
RecordsetCursor classes. This property can be set at any time, and it can also be set
via the LoopLockStrength named parameters on most methods that create instances of
the indicated classes.

6.7.6.1 LoopLockStrength for Recordsets

In addition to the LockStrength property, in Sirius Mods 7.0 and later, all Recordset
objects also have a LoopLockStrength property. Like the LockStrength property, the
LoopLockStrength property's values are of the LockStrength enumeration. The
LoopLockStrength property indicates the minimum lock strength for the record being
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processed in an iteration of a loop (For Each Record or For <n> Records) on a
Recordset object. If the LoopLockStrength is the same as or weaker than the
LockStrength of a Recordset object, no action is required at each iteration of a loop —
the record in the iteration is known to be locked at the strength of the Recordset which is
greater than the LoopLockStrength.

If, however, the LoopLockStrength is stronger than the LockStrength, each iteration of a
For loop on a Recordset object tries to obtain a LoopLockStrength level lock on the
record in the iteration. If successful, the iteration is processed and the lock is released
at the end of the iteration. The default value of LoopLockStrength is None, which means
that no additional locking is performed for the records in a Recordset during loop
processing.

There are two common scenarios where LoopLockStrength might be useful:

1. An application doesn't wish to hold a lock on a set of records (or a single record
foundset) for a long time, but wishes to ensure that any processing inside a For loop
on those records sees a consistent picture of the record being processed. A
LockStrength of None and a LoopLockStrength of Share would prevent other
threads from updating a record while inside a For loop on the record, but would
leave all other records in the Recordset unlocked.

There is no guarantee, however, that if a record is processed in multiple For loops
on a Recordset that it wouldn't be updated by another thread between the two For
loops.

2. An application knows that it will (or almost certainly will) update a set of records but
it doesn't want to get an exclusive lock on each record until it's processed in a For
loop on the Recordset. A LoopLockStrength of Exclusive would get an exclusive
lock on the record at the start of any For loop which ensures that the record is
updateable before any processing is performed on the record.

Using a LoopLockStrength of Exclusive on a Recordset that has a LockStrength of
Share can produce deadly embraces between two threads. This is also true of any
updates performed on Recordsets locked in Share mode. This risk exists because if
two threads get Share locks on a record in their respective Recordsets, and if both
try to promote their locks on the record to Exclusive for LoopLockStrength for a
record update, they will each be blocked by the other's shared lock.

This suggests that, as a general policy, upgrading a lock from Shared to Exclusive is
a bad idea and it's best to use no lock until it is known that a record is likely to be
updated at which point an Exclusive lock should be obtained. Note that if a
LoopLockStrength of Exclusive is used to “pave the way” for a record update in a
For loop on a Recordset, one might wish to Commit the transaction inside the For
loop. Otherwise, if an update had been done, the pending update would hold an
exclusive lock on the record until the update is committed.
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LoopLockStrength locking is somewhat unusual in that it can cause a record lock to be
obtained at every iteration of a For loop on a Recordset. As such, it's possible to get a
record locking conflict at each iteration of a For loop on a Recordset. This, in turn,
imparts special meaning to certain statements in an On Record Locking conflict unit:

Bypass  Causes the loop to continue at the next record in the Recordset.

Retry Causes the loop to stay on the current record in the Recordset and to try
again to lock the record at the LoopLockStrength level.

Following are templates for methods that accept a LoopLockStrength parameter to set
the LoopLockStrength for an output object:

%newSet = %recSet:Copy( [lockstrength] -
[, LoopLockStrength= lockstrength] )
%newSet = %recSet:DeepCopy( [lockstrength] -

[, LoopLockStrength= lockstrength] )
%rscursor = %rs:Cursor([LoopLockStrength= lockstrengthl])

%»newSet = [class:INew( [Tockstrength] -
[, LoopLockStrength= Tockstrength])

Methods with LoopLockStrength Parameter

Note that the Cursor method actually sets the LoopLockStrength for an output
RecordsetCursor object, not a Recordset object.

6.7.6.2 LoopLockStrength for Records

In addition to the LockStrength property, in Sirius Mods 7.0 and later, all Record objects
also have a LoopLockStrength property. Like the LockStrength property, the
LoopLockStrength property's values are of the LockStrength enumeration. The
LoopLockStrength property indicates the minimum lock strength for the record being
processed in an iteration of a For Record loop on a Record object.

If the LoopLockStrength is the same as or weaker than the LockStrength of a Record
object, no action is required at the start of each loop — the record in the iteration is
known to be locked at the strength of the Record which is greater than the
LoopLockStrength. If, however, the LoopLockStrength is stronger than the
LockStrength, each execution of a For Record loop on a Record object tries to obtain a
LoopLockStrength level lock on the record in the iteration. If successful, the iteration is
processed, and the lock is released at the end of the loop execution.

The default value of LoopLockStrength is None, which means that no additional locking
is performed for the record at the start of a For Record loop.
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LoopLockStrength locking behavior is identical to the locking behavior of the For Record
Number (FRN) statement. The meanings of certain statements in an On Record Locking
conflict unit are identical to their meaning for a For Record Number statement conflict:

Bypass  Causes processing of the record to be skipped, which means that the For
Record loop is not processed.

Retry Causes the For Record statement to be re-executed and to try again to lock
the record at the LoopLockStrength level.

There are many similarities in LoopLockStrength processing for Record and Recordset
objects. For more information about the use of LoopLockStrength with Recordset
objects see “LoopLockStrength for Recordsets” on page 45. Following are templates for
Record methods that accept a LoopLockStrength parameter to set the
LoopLockStrength for an output object:

%»newRec %rec:Copy( [lockstrength] -

[, LoopLockStrength= Tockstrengthl])

%newRec = %rec:DeepCopy( [Tockstrengthl] -
[, LoopLockStrength= Tockstrength])

%rec = [%(Record):]CurrentRecord[(lockstr) -
[, LoopLockStrength= Tockstrength])

%filerec = [%filerec:] New(recnum, [lockstr] -
[, LoopLockStrength= Tockstrength])

%grouprec = [%grouprec:] New(recnum, filename, [lockstr])

Methods with LoopLockStrength Parameter

6.7.6.3 LoopLockStrength for RecordsetCursors

In addition to the LockStrength property, in Sirius Mods 7.0 and later, all
RecordsetCursor objects also have a LoopLockStrength property. Like the LockStrength
property, the LoopLockStrength property's values are of the LockStrength enumeration.
The LoopLockStrength property indicates the minimum lock strength for the record being
processed in an iteration of a For Record At loop on a RecordsetCursor object.

If the LoopLockStrength is the same as or weaker than the LockStrength of a
RecordsetCursor object (which is, in fact, the lock strength of the underlying Recordset
object), no action is required at the start of each loop — the record in the iteration is
known to be locked at the strength of the Recordset which is greater than the
LoopLockStrength. If, however, the LoopLockStrength is stronger than the
LockStrength, each execution of a For Record At loop on a RecordsetCursor object tries
to obtain a LoopLockStrength level lock on the record in the iteration. If successful, the
iteration is processed and the lock is released at the end of the loop execution.
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The default value of LoopLockStrength is None, which means that no additional locking
is performed for the record in the RecordsetCursor during loop processing.

LoopLockStrength locking behavior is identical to the locking behavior of the For Record
Number (FRN) statement. The meanings of certain statements in an On Record Locking
conflict unit are identical to their meaning for a For Record Number statement conflict:

Bypass  Causes processing of the record to be skipped, which means that the For
Record loop is not processed.

Retry Causes the For Record At statement to be re-executed and to try again to
lock the record at the LoopLockStrength level.

There are many similarities in LoopLockStrength processing for RecordsetCursor and
Recordset objects. For more information about the use of LoopLockStrength with
Recordset objects see “LoopLockStrength for Recordsets” on page 45.

6.7.7 LockStrength property for RecordsetCursors

This new read-only property for RecordsetCursor objects returns a LockStrength
enumeration that indicates the lock strength of the RecordsetCursor object. Since a
RecordsetCursor is simply a window, of sorts, into a Recordset or SortedRecordset
object, the LockStrength of a RecordsetCursor object is actually the LockStrength of the
underlying Recordset or SortedRecordset object. Since SortedRecordsets are not
locked, a RecordsetCursor on a SortedRecordset object has a LockStrength of None.

%1s = %cursor:LockStrength

LockStrength syntax
Syntax Terms
%ls A declared enumeration object of type LockStrength to contain the returned
value of %cursor's locking. The enumeration values (shared properties) that
may be returned (None, Share, or Exclusive) correspond to standard

Model 204 record-locking levels.

%cursor An instantiated RecordsetCursor object variable.
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6.8 Implicit class for virtual constructors

It is possible to have a non-constructor shared function return an instance of a class:

class resource
pubTlic
function newFromUrl(%url 1is string len 255) -
is object resource
end public
function newFromUrl(%url is string len 255) -
is object resource
%return is object resource
print 'In the factory'
%»return = new
end function

end class
%»res is object resource

%res = %res:newFromUrl('http://nfl.com/score')

Such functions are often called factory methods or virtual constructors. As the
example illustrates, two things distinguish factory methods from constructors:

e They can run code before the object is instantiated. In fact, in some cases, they
might not actually instantiate an object but return a reference to an existing instance.
Such a method may not truly be a factory method.

e Before Sirius Mods 7.0, they had to be invoked by the class name in parentheses or
by an object variable in the class.

Sirius Mods 7.0 allows virtual constructors to be invoked in much the same way that
regular constructors are invoked, that is, without specifying the class name if the class
name can be determined from context. For example, the above example of the
NewFromUrl virtual constructor can be changed to the following:

%»res is object resource

%res = newFromUrl('http://nfl.com/score")

Similarly, if a method called Send in class Coworker took a resource object as an input
parameter, the NewFromUTrl virtual constructor could also be used as follows:

%»sufjan is object coworker
%sufjan:send(newFromUr1('http://asthmatickitty.com'))

Because the naming rules for virtual constructors are now identical to that for regular
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constructors, the two can be used interchangeably, and one can be changed to the other
as requirements change, without breaking existing applications.

6.9 Screen classes

Screen objects, the Screen and Screenfield classes, are new with this release. Screen
objects are designed to make writing and maintaining User Language full-screen
applications easier. Since Screen objects allow screen definition to take place during
User Language request evaluation instead of compilation, you can take advantage of the
current screen size, and a single application can support many different screen sizes
without changing User Language code or resorting to special $functions to manipulate a
traditional screen layout.

The Screen class provides an object-oriented equivalent of the Model 204 full-screen
feature. An instance of a Screen object is equivalent to a screen you might define with
the User Language full-screen feature.

The Screen methods specify layout and certain visual attributes of each screen: where
screen items are to appear on the video display, and how they are to be highlighted or
colored.

Screen objects are composed of screen fields and not screenlines as in the full-screen
feature, and multiple screen fields may form the equivalent of a single screenline (or
row). These screen fields are themselves objects: instances of the ScreenField class.

The Screen and Screenfield classes are documented in the Janus SOAP Reference
Manual.
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charterz  Janus SOAP Xml API

The following sections describe changes in the Janus SOAP Xml API in this release.

7.1  Null string SelectionNamespace value now means
"no namespace”

In versions prior to 7.0 of the Sirius Mods, the following assignment statement:

%doc:SelectionNamespace('xxpref') = "'

caused the string xxpref to no longer be usable as a prefix in an XPath expression.
This was sensible, since the XPath recommendation specifies that a prefix used in an
XPath expression must be associated with the URI of a namespace, and the null string
is not a valid URI.

However, experience has shown that this aspect of the XPath recommendation creates
some difficulty in the coding of XPath expressions in Janus SOAP. If a section of User
Language code has the information about the namespace of a node it needs to select, it
must use two different forms, depending on whether the the node is in a namespace; for
example:

* %uri has null string or desired node's namespace URI:
If %uri EQ '' Then

%node = %inpNode:SelectSingleNode('infoChild")
Else

%doc:SelectionNamespace('inf') = %uri

%»node = %inpNode:SelectSingleNode('inf:infoChild")
End If

To make it easier to handle situations like this, we have extended the XPath
specification, allowing a prefix in an XPath expression to be associated with the null
string. When such a prefix is used in an XPath expression, it matches Element or
Attribute nodes which are not in a namespace. Now the above code can simply be
written as:

%doc:SelectionNamespace('inf') = %uri
%»node = %inpNode:SelectSingleNode('inf:infoChild")

As mentioned in “Null string SelectionNamespace doesn't mean "no association"” on
page 86, this creates a very small incompatibility if you are testing for a null value of a
SelectionNamespace prefix to see if the prefix has any association. The following two
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subsections (“IsSelectionPrefix: Check if prefix has XPath selection association” on page
54 and “DeleteSelectionPrefix: Delete any XPath selection association for prefix”)
describe two methods new in version 7.0 which can be used if you need to check or
delete a namespace association for a prefix.

7.1.1 IsSelectionPrefix: Check if prefix has XPath selection
association

This function of the XmIDoc class returns the Boolean value “True” if the string
argument is currently associated (either to the null string or to a namespace URI) as a
prefix which can be used in an XPath expression. Otherwise it returns “False”.

This method has no cancellation conditions other than the usual requirement that the
method object not be Null.

7.1.2 DeleteSelectionPrefix: Delete any XPath selection
association for prefix

This subroutine of the XmIDoc class removes any XPath selection association for its
string argument.

This method has no cancellation conditions other than the usual requirement that the
method object not be Null.

7.2 Next and Previous methods

Added in version 7.0 of the Sirius Mods, the Next and Previous methods, both in the
XmINode class, return the XmINode which is:

o for a non-Attribute node, the next and previous, respectively, sibling (in document
order) of the method object. This is exactly the same as the node returned by
SelectSingleNode with an argument of ' following-sibling::node()"' or
"preceding-sibling::node()'[1], respectively.

e for an Attribute node, the next and previous, respectively, Attribute node that would
be produced when the Element containing the method object is serialized in
“normal” (that is, not ExclCanonical) order.

As mentioned in “Fixed XPath “following” and “xx-sibling” axes” on page 80, the XPath
recommendation specifies that the following-sibling and preceding-sibling axes are the
empty nodeSet when the context node is an Attribute node. The Next and Previous
methods are available if you want to traverse the Attribute nodes of an Element, without
creating an XmINodelist.
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7.3 XPathNodelD method

Added in version 7.0 of the Sirius Mods, the XPathNodelD method was designed to
provide information when sending an error message to an XML client application so it
can identify which node in the request XML doc is invalid.

strLis = nr:XPathNodeID([selection_XP])

This returns, as the first item of the result Stringlist, an absolute XPath expression which
identifies the node selected by the argument. If this returned XPath expression contains
no prefixes, the Stringlist contains only that one item and no further explanation is
required.

However, if the returned XPath expression refers to elements and/or an attribute which
have non-null namespace URIs, prefixes are employed in the usual way, but they must
be associated with URIs. And so, after the first item in the Stringlist is a series of pairs of
items, the first in each pair being a prefix used in the expression, and the second being
the URI associated with it.

In most cases, the prefixes used will be taken from the document, which should facilitate
spotting the error. However, if a namespace URI is needed and the generated XPath
doesn't have a prefix from the document for that URI, or if a single prefix in the document
is used for two different URIs, then XPathNodelD can generate an "invented" prefix.
Assuming these are somewhat unusual cases, the examples below won't cover them.
For example, given the following document contained in an XmIDoc used as the method
object for XPathNodelD:

<a>
<?pl?>
<b>
<c n="1"/>
<c n="2"/>
</b>
<?p2?>
<x:a xmlns:x="u:a">
<x:b/>
</X:a>
</a>
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The following table shows the result's first item for various XPathNodelD arguments,
and, where there is more than one item, the number of additional items and their values:

Argument:

*/*/*

*/*x/*[2]
*/processing-instruction()
*/processing-instruction()[2]
*/*/* /@

/

*/*[2]

*/*%[27]/*

First item of result,
and any prefix/URI items:
/a/b
/a/b/c[1]
/a/b/c[2]
/a/processing-instruction()[1]
/a/processing-instruction()[2]
/a/b/c[1]/@n
/
/a/x:a
2 prefix/URI items:
X
u:a
/a/x:a/x:b
2 prefix/URI items:
X
u:a

7.4 ExclCanonical and WithComments options on

Serial method

As of version 7.0 of the Sirius Mods, these options are added to the Serial method so
that it can be used to create a Longstring “extract” from an XML document, in support of
digital signatures. In order to work with digital signatures, the information being signed

must be represented in a unique format.

Since there are many equivalent ways that a string serialization can represent the
information in a portion of an XML document, the W3C has produced a specification,
“Exclusive XML Canonicalization” (http://www.w3.org/TR/xml-exc-c14n/). This, in turn, is
based on another specification, “XML Canonicalization” (http://www.w3.org/TR/xml-

c14n).

“Exclusive XML Canonicalization” deals specifically with the placement of namespace
declarations in a document; for example, the following two documents contain the same
information (assuming that namespace declarations' only purpose is to support

referencing attributes and elements):

<a xmlns:p="urn:ppp">
<p:b></p:b>
</a>

<a>

<p:b xmlns:p="urn:ppp"></p:b>

</a>
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The latter of these two documents is in Exclusive Canonical form; the declaration of
prefix “p” is only placed where it is utilized (here, by element “p:b”).

With ExclCanonical, a namespace declaration is produced only if it is utilized by an
element or attribute in the subtree; it will be produced in the start-tag of an element
which uses it (or has an attribute using it) unless the parent of the element is in the
subtree and the declaration is in scope at the parent. An element utilizes an in-scope
namespace declaration in either of these cases:

e the element is prefixed and the declaration is of that prefix;
e the element is unprefixed and it is a default namespace declaration.

An attribute utilizes an in-scope namespace declaration if the attribute is prefixed and
the declaration is of that prefix.

There are two scenarios addressed by these rules; the first, exemplified above, is when
a namespace declaration is not needed on the element at which it occurs (it may either
be moved “down” to a descendant, or removed entirely if it is not utilized in the subtree).

The second scenario is when a namespace declaration is needed, but it is not present in
the serialized subtree (because it is only present in an ancestor of the subtree). This
case is exemplified by serializing the subtree with element “w” at the top from the
following document:

<a xmlns:p="urn:ppp">
<w>
<p:b/></p:b>
</w>
</a>

The exclusive canonical serialization of that subtree is:

<w>
<p:b xmlns:p="urn:ppp"></p:b>
</w>

Other than control on the placement of namespace declarations, the “Exclusive XML
Canonicalization” specification adopts various other features of the “XML
Canonicalization” specification, to ensure that the information in a portion of an XML
document is serialized uniquely. For example, it specifies that “Empty Element” tags are
not to be used, so that the element “p:b” above is not serialized as:

</p:b xmlns:p="urn:ppp">

Exclusive XML canonicalization can be obtained with the ExclCanonical option of the
Serial method, by itself or in combination with the WithComments option. In addition to
the namespace declaration placement discussed above, the result of using these
options is as follows:
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e Using the ExclCanonical option implies the results specified by the SortCanonical
and NoEmptyElt options.

e  Specifying WithComments without specifying ExclCanonical has no effect.

e  Specifying ExclCanonical without specifying WithComments causes all Comment
nodes to be suppressed from the result.

e  Specifying WithComments together with ExclCanonical causes all Comment nodes
in the subtree to be serialized.

In addition to the above, there are other rules in the “Exclusive XML Canonicalization”
specification (all of which are followed by the ExclCanonical option) to control:

e how certain special characters are serialized (some of these are enforced by the
Serial method regardless of options)

e linefeed insertion between children of the Root node

The changes to the Janus SOAP Reference Manual will provide details about these
rules, as well as more examples.

Other notes:

e Since use of both the the SortCanonical and NoEmptyElt options were baby steps
toward exclusive canonicalization, these options will be deprecated, but still
supported.

e XmiDecl is allowed with ExclCanonical, but it doesn't really make sense, since the
spec says that the "XML declaration" is not part of canonical output. For whatever
reason, if you use it to serialize the Root node of an XmIDoc which has a non-Null
Version property, the XML declaration is followed by a linefeed. Note that Serial
does not produce an XML declaration if the XmIDoc is empty.

e The canonical specs are based on the serialization of a subset of a document; the
Janus SOAP Serial method with the ExclCanonical option is based on a subtree.

e The specs also support an argument to canonicalization which is a list of
namespace declarations to be “forced" into the serialization; we don't provide that.

e Other features which might be of benefit in the overall process of digital signature
processing are described in “AddTrailingDelimiter argument of Serial method” on
page 59 and “LinefeedNoTrailingTabs option of deserialization methods” on page
59.
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7.5 AddTrailingDelimiter argument of Serial method

Added in version 7.0 of the Sirius Mods, this optional named Boolean argument
determines whether a final newline character is added to the result of Serial when one of
the “newline” options (LF, CR, or CRLF) is used.

The default value of AddTrailingDelimiter is True; if it is specified as Fal se, then the
final newline character is not added. This is the same purpose as the argument of the
same name of the Stringlist CreateLines method.

So, for example, given the following User Language fragment:

%doc:LoadXml ('<a><b/></a>")
%s = %doc:Serial(, 'LF', AddTrailingDelimiter = False)
Print $Substr(%s, 1, 3) And 'X"' With -
$C2X($Substr(%s, 4, 1)) With '"' And $Substr(%s, 5, 4) -
And 'X"' With $C2X($Substr(%s, 9, 1)) With '"'
And $Substr(%s, 10)
Print 'Length:' And $Len(%s)

The result is:

<a> X"25" <b/> X"25" </a>
Length: 13

This demonstrates that there is no trailing linefeed character; if the AddTrailingDelimiter
argument were omitted, a linefeed would be added after the final </a> end tag, and the
total length would be 14.

Note that specifying the AddTrailingDelimiter argument without one of the newline
options has no effect on the result.

This feature may be useful if a digital signature must be created which includes newline
characters between XML tags, but the XmIDoc does not contain those newline Text
nodes. See “ExclCanonical and WithComments options on Serial method” on page 56
for more information about serialization expressly designed for digital signatures.

7.6 LinefeedNoTrailingTabs option of deserialization
methods

As of version 7.0 of the Sirius Mods, the following option may be used in the XML
deserialization methods:

LinefeedNoTrailingTabs

This option can be used with any of the 3 “Wsp*” options, including the default
(WspNewline). The result is that if any Text node contains an initial linefeed followed by
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any number of tabs and nothing else, “before” any of the “Wsp*” handling, then the value
of that Text node will be a single linefeed character.

As one example of its use, this option may be useful if an input XML document is
deserialized and a digital signature is needed of a subtree in it, when

e the input subtree contains a linefeed and one or more tabs separating markup, and
the linefeed must be kept but the tabs discarded for the signature.

By itself, none of the “Wsp*” deserialization options obtain this result. See
“ExclCanonical and WithComments options on Serial method” on page 56 for
information about serialization expressly designed for digital signatures.

Note that the initial linefeed character can also be a carriage return followed by a
linefeed, or a carriage return by itself, since (within Text nodes) all of these are
normalized by the XML spec into a single linefeed character. So, in terms of the “raw”
data fed to the deserialization routine, when this option is used, then any of the following
“regex patterns” of a complete Text node:

\n\t*
\r\t*
\r\n\t*

will result in a Text node that contains exactly one linefeed character.

Given the following example:

%1f String Len 1 Initial($X2C('25'))

%tb String Len 1 Initial($X2C('@5"'))

%d:LoadXml('<a>" With %1f With %tb With '</a>"',
'"LinefeedNoTrailingTabs')

%s = %d:Serial(, "EBCDIC')

Print $Substr(%s, 1, 3) With ' X"' With -
$C2X($Substr(%s, 4, 1)) With '" ' With $Substr(%s, 5)

The result is:
<a> X"25" </a>

Continuing with the subtree digital signature discussion, this option may enable you to
use a “Wsp*” deserialization option which is appropriate for the nodes of your XmIDoc
outside the security subtree. It will not be able to perform the desired result if you have
Text nodes outside the subtree which must retain a linefeed followed by one or more
tabs and nothing else.
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If LinefeedNoTrailingTabs is successful except that it leaves a “residue” of linefeed Text
nodes which interfere with the rest of the document, you can remove these fairly easily
and efficiently:

%doc:LoadXml(%input, 'LinefeedNoTrailingTabs ...")
* Remove outer LF Text nodes:
%xpath = "//text()[.="" With $X2C('25"') With '"]'
%totLF = %doc:SelectNodes(%xpath)
%doc:SelectionNamespace('sec', 'http://...")
%»secNode = %doc:SelectSingleNode('/*/*/sec:SignedInfo')
%outer = %totLf:Difference(%secNode:SelectNodes(%xpath))
For %i From 1 To %outer:Count

%DeleteSubtree(%outer(%i))
End For

7.7 Support for numeric comparisons in XPath
predicates

Prior to version 7.0 of the Sirius Mods, the only form of comparison permitted in Janus
SOAP XPath predicates was of a locationPath expression to a quoted string; for
example:

»nlis = %nodl:SelectNodes('order[@date > "2007-01-01"1")

The support of comparisons has been extended in version 7.0, allowing comparisons to
numeric literals (which are unquoted); for example:

%Znlis = %nod:SelectNodes('order[item@price > 99.99]")

This section is divided into two subsections: one that describes the noteworthy aspects
of Janus SOAP support for XPath comparisons, and one that provides examples of
many of those aspects.

7.7.1 Highlights

This section discusses a few important observations concerning the support of XPath
comparisons.

Note: In discussing XPath functions, the name of the function followed by an empty pair
of parentheses (for example, number ()) is sometimes used to name the function,
whether or not the particular function being discussed takes arguments.

Direct numeric comparison
If an XPath expression contains a locationPath subexpression compared to
a literal numeric value, the result is true if any node in the subexpression

result, converted to a numeric value, has the specified relationship (“=", “<”,
etc.) to the literal value.
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In the following example, an order child will be in the result if it has an item
child whose price Attribute node is greater than 99.99:

%Znlis = %nod:SelectNodes('order[item@price > 99.99]")
See “Examples: Direct numeric comparison” on page 65 for more examples.

Support of numeric comparisons is new in 7.0 Janus SOAP.

Direct numeric comparison request cancellation

When a predicate indicates a numeric comparison, as above, the request is
cancelled if any node value used in the numeric comparison is non-numeric.

See “Examples: Direct numeric comparison request cancellation” on page 66
for examples.

number([locPath]) function for non-numeric data

The number( ) function takes an optional locationPath argument, and, if the
result of the argument is a single node, converts the value of the node, after
stripping leading and trailing whitespace, to a number, or to the special value
NaN (“Not a Number®) if the stripped value of the node is not numeric.

If the locationPath argument is the empty nodeSet, the result of the
number( ) function is also NaN.

Comparing the numeric result of number( ') to a literal gives a result
according to their relative values and the comparison operator; comparing
NaN to a literal is true if the operator is “I=" and it is false otherwise.

Thus number( ) can be used to avoid request cancellation for a numeric
comparison if the nodes evaluated by a predicate may be non-numeric.
However, see the next two items for special considerations when using
number( ).

See “Examples: number([locPath]) function for non-numeric data” on page
66 for examples.

Support of the number( ) function is new in 7.0 Janus SOAP.

number(locPath) != n, locPath result is empty node-set

If a predicate contains the number( ) function followed by the “I="
comparison, and the nodeSet result is empty, the result of the comparison is
true. This is a consequence of the rule for comparing NaN.

If you do not want this behavior (for example, you are using the “1="
comparison and the purpose of number( ) is to avoid the request cancellation
caused by non-numeric data), then you can filter out the nodes included by
empty nodeSet comparisons by expanding the locationPath expression from
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number(locPath) to TocPath and number(locPath) — adding
locPath and to the number( ) function causes this part of the predicate to
be false. Remember, expanding like this is only called for when “number( )”
is followed by “1=".

See “Examples: number(locPath) != n, locPath result is empty node-set” on
page 67 for examples.

number( ) request cancellation
When a predicate contains the number( ) function, the request is cancelled if
the value of the nodeSet argument to the number( ) function has more than
one node.

See “Examples: number( ) request cancellation” on page 69 for examples.

In XPath 1 (which has no exception conditions), if there is more than one

node in the nodeSet argument, the value of the first node (in document

order) is used.
number( ) default argument is “.”

If you omit the argument to the number( ) function, the default locationPath

used is “.”; that is, the node being filtered by the predicate is converted to a

numeric value.

See “Example: number( ) default argument is “.”” on page 69 for examples.

Numeric literals
In Janus SOAP, a numeric value (either a literal or a node value) may be of
any form available in User Language; in particular, “E-format” literals such as
1.003E-5 (even though they are not very common in XML documents) may
be specified. The same form of numbers is available in XPath 2.

XPath 1 only allows decimal numbers; it does not allow E-format literals nor
node values.

Ordered string comparison
If an XPath expression contains a locationPath subexpression and a quoted
string with an ordered comparison (that is, a comparison other than “=” and
“1="), the result is based on a byte-by-byte ordered comparison between
each item of the nodeSet result of the subexpression and the literal string
value. Repeating the earlier example:

»n1is = %nod:SelectNodes('order[@date>"2007-01-01"]")

If the value of the date Attribute node of an order Element child is, for
example, "2007-05-17", that order Element node will be included in the
result.
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This behavior has always been implemented in Janus SOAP. However,
since most practical ordered comparisons involve numeric values, version
7.0 implements numeric comparisons (using the XPath 2 standard). If a
comparison literal is bracketed in double or single quotation marks, a string
comparison is performed, whether or not the literal has a numeric format.

In XPath 1, any ordered comparison is done by first converting each operand
to a numeric value and then performing the comparison, and the result of
any ordered comparison of a non-numeric node value is false. Therefore,
the XPath 1 result of the above example would always be empty, because
the literal is a non-numeric value.

Other than the request cancellation conditions noted above and the
limitations noted in items that follow, the only difference between XPath
comparisons in Janus SOAP and the XPath 1 standard is that Janus SOAP
supports ordered string comparisons, while the XPath 1 standard does not.

Comparison syntax limitation

In Janus SOAP, the only forms of comparisons are the following:

e position( ) relOp integer

e locPath relOp "stringLiteral"

e locPath relOp numericLiteral

e number([locPath]) relOp numericLiteral

In the above list,

locPath  is an XPath location expression (which, as of version 7.0 of
Janus SOAP, still has the limitation that it may not contain a
predicate)

relOp is one of the comparisons “=”, “1=", “<”, “<=", “>” or “>="

Comparisons in the XPath standard (XPath 1 and XPath 2) are much more
general; either operand may be any form of XPath expression.

number( ) limitation

In Janus SOAP, the number( ) function must be immediately followed by a
comparison operator and a numeric literal. This limitation is not required by
either XPath standard (XPath 1 nor XPath 2).

Precision limitation

The precision used in Janus SOAP XPath support is that provided by User
Language — namely, 15 decimal digits.
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Long values/numbers out of range limitations
If the XPath support in Janus SOAP attempts to convert a long string (that is,
longer than 255 bytes) or a number whose absolute value is beyond the
capabilities of User Language (maximum absolute value approximately
7.237E75), then the request is cancelled. Note that this applies to both
direct numeric comparisons and comparisons involving the number( ')
function.

Summary: Janus SOAP uses XPath 2 comparisons
The XPath 1 standard does not provide for exception conditions and it does
not provide for ordered string comparisons. This is also true for Microsoft
.Net, which follows the XPath 1 standard.

Janus SOAP follows the XPath 2 standard by providing for exceptions
(implemented as request cancellation conditions) and providing for ordered
string comparisons.

7.7.2 Examples

The following sub-sections provide a number of examples of numeric comparisons that
help to clarify the observations made about comparisons in “Highlights” on page 61.
Most of the examples use the following “clothes” document:

<clothes>
<shirt size="32" type="dress" sku="100"/>
<shirt size="33" type="sport" sku="101"/>
<shirt size="M" type="sport" sku="1@2"/>
<shirt size="34" type="frilly" sku="103"/>
</clothes>

7.7.2.1 Examples: Direct numeric comparison

A predicate can contain a comparison of a locationPath to a numeric literal (called a
“direct numeric comparison” for the purposes of this discussion). The comparison is true
if the numeric value, after stripping leading and trailing whitespace, of any of the nodes
in the locationPath result has the specified relationship to the numeric literal. If none of
the nodes has the relationship (which includes the case that the locationPath result is
empty), the result of the comparison is false.

For example, using the “clothes” document described above in “Examples”, the following
statement prints sku="100".

%doc:Print('/*/shirt[@size<@40@]/@sku')
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Note that the numeric value of the node and the numeric value of the literal are
compared, so the leading zero in @40 here is ignored. An equivalent comparison could
be @size<@40.00, etc. The following statement prints sku="101":

%doc:Print('/*/shirt[@size<4@ and @type="sport"]/@sku')

The following statement prints sku="103"; the comparison of the size Attribute is
processed for only one Element, which has a numeric size. As discussed below, this
request would fail if the order of the attribute subexpressions were reversed.

%doc:Print('/*/shirt[@type="frilly" and @size<40]/@sku")

7.7.2.2 Examples: Direct numeric comparison request cancellation

If any of the nodes used in a direct numeric comparison has a value that is non-numeric
after stripping leading and trailing whitespace, the request is cancelled.

For example, using the “clothes” document described in “Examples” on page 65, the
following statement causes the request to be cancelled when the size attribute ("M") of
the second sport shirt is compared to the number 40 (note the difference between this
XPath expression and the last one in “Examples: Direct numeric comparison” on page
65):

%doc:Print('/*/shirt[@size<4@ and @type="frilly"]/@sku")

The following statement causes the request to be cancelled (at the same Element),
because SelectNodes continues after the first selection, unlike the Print example with
the same XPath expression in “Examples: Direct numeric comparison” on page 65:

%»sh = %doc:SelectNodes( -
"/*/shirt[@size<4@ and @type="sport"]/@sku')

If you want the request cancellation to be avoided in theses cases, they are both good
candidates for using the number( ) function, as described in the next section, “Examples:
number([locPath]) function for non-numeric data”.

7.7.2.3 Examples: number([locPath]) function for non-numeric data

The number( ) function can often be used to avoid request cancellation due to the use of
non-numeric data in a direct numeric comparison.

For example, both examples from the previous section (“Examples: Direct numeric
comparison request cancellation”) can avoid request cancellation (when used with the
particular document shown at the end of “Support for numeric comparisons in XPath
predicates” on page 61) if the locationPath @s1i ze is “converted” using the number( )
function.
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The following statement prints sku="103", even though the size Attribute equal to
"M" is processed before the selected Element:

%doc:Print('/*/shirt[number(@size)<4@0 and -
@type="frilly"]/@sku')

Similarly, the following statement succeeds even though the s1ize Attribute equal to "M"
is processed (and not selected):

%sh = %doc:SelectNodes( -
"/*/shirt[number(@size)<4@0 and @type="sport"]/@sku')

Note that comparisons with the number( ) function are always false for a non-numeric
node value, unless the comparison is "I=". The following statements both print None
found:

Print %doc:ValueDefault( -
"/*/shirt[number(@size) < 40 and @sku="1@2"]1/@size', -
"None found')

Print %doc:ValueDefault( -
"/*/shirt[number(@size) >= 40 and @sku="102"]/@size', -
"None found')

The following, however, prints M — the size of shirt with this SKU; its size is not less than
40 nor greater than or equal to 40, but it is not equal to 40 (nor any other number):

Print %doc:ValueDefault( -
"/*/shirt[number(@size) != 40 and @sku="102"]/@size', -
"None found')

Note: The number( ) function should not be substituted into a direct numeric
comparison without first understanding the node-set differences described in the
following sections (“Examples: number(locPath) != n, locPath result is empty node-set”
and “Examples: number( ) request cancellation” on page 69).

7.7.2.4 Examples: number(locPath) != n, locPath result is empty
node-set

When a predicate contains the number( ) function followed by the “I=” comparison, if the
nodeSet result is empty, the result of the comparison is true; if any other comparison is
used, the result is false.
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For example, consider this document:

<t>
<w a="1"/>
<x a="PI"/>
<y a="e" b="1"/>
<z a="e" b="2"/>
</t>

If you are using a numeric comparison to search for Attribute a, you should use the
number( ) function to avoid request cancellation, because a has non-numeric values.
The following statement sets the result nodelist to the Element w:

»nlis = %doc:SelectNodes('/t/*[number(@a) = 1]1")
The following statement sets the result nodelist to the Elements x, y, and z:
»nlis = %doc:SelectNodes('/t/*[number(@a) != 1]")

The b Attribute, however, does not have any non-numeric values, so it can be used
without number(). Each of the following two statements sets the result nodelist to the
Element y:

%doc:SelectNodes('/t/*/[@b = 1]")
%»doc:SelectNodes('/t/*[number(@b) = 11")

%»n1is
%n1is

However, the following two statements differ in their result:

%»doc:SelectNodes('/t/*[@b != 1]")
%doc:SelectNodes('/t/*[number(@b) != 11")

%n1is
%n1is

The first sets the result nodelist to the Element z, while the second includes Elementsw
and x as well as the Element z. Since they do not contain the b Attribute, the result of
number(@b) =1 at elements w and x is true.

If you want to make number( ) similar to a direct comparison in this respect, you “and”
the locationPath argument with the number( ) factor in the predicate. So, for example,
the following sets the result nodelist to the Element z, just like the direct comparison
approach:

%n1is = %doc:SelectNodes('/t/*[@b and number(@b) != 17")

Note: The other way in which number( ) differs from direct comparison is described in
“Examples: number( ) request cancellation” on page 69.
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7.7.2.5 Examples: number( ) request cancellation

When a predicate contains the number( ) function, the request is cancelled if the value of
the nodeSet argument to the number( ) function has more than one node.

For example, consider this document:
<t>
<X a=ll1ll b=ll2ll/>

<y b="pi" a="3.14159265"/ >
</t>

If you are searching for all Elements that have any Attribute greater than one, you can
use the locationPath @* as a wildcard comparison for any Attribute. However, we
cannot use direct comparison, because some of the attributes are non-numeric.
So, you might try to use number (@*), as in the following example:

%Znlis = %doc:SelectNodes('/t/*[number(@*) > 1]")
However, this will cause a request cancellation, because the value of @* contains more
than one node. In such situations, you must decide which node is to be converted to a

number for the comparison. In this case you would probably want to use:

%nlis = %doc:SelectNodes( -
"/t/*[number(@a) > 1 or number(@b) > 11")

This would set the result nodelist to Elements x and y.

7.7.2.6 Example: number( ) default argument is “.”
If you omit the argument to number( ), the nodeSet that is converted is the context node.

So, for example: in the following XPath expression, the number( ) function converts the
value of the size Attribute to a number:

/*/shirt/@size[number() > 10]

7.8 Document deserialization relinquishes CPU

Prior to version 7.0 of the Sirius Mods, if a user is deserializing (WebReceive, ParseXml,
or LoadXml) a very large (for example, over 6MB) XML document, other users might find
response time to be extremely slow. This could be especially noticeable in a non-MP
Model 204 environment.
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Now the deserialization operation will periodically relinquish the CPU, if there are other
users of equal or greater priority ready to run.

7.9 Iéﬁadel now supports Stringlist items longer than

Prior to version 7.0 of the Sirius Mods, if the first argument to the LoadXml method were
a Stringlist, only the first 6,124 bytes of each of the Stringlist items were processed.
Now the entire value of each Stringlist item is processed by LoadXml.

Note: This may result in an incompatibility, as discussed in “LoadXml support of
Stringlist items longer than 6K” on page 86.

This feature has also been introduced by maintenance to version 6.9 of Janus SOAP, by
ZAP6940 and ZAP6949.

7.10 XmiDoc restored after parse errors

Prior to version 7.0 of the Sirius Mods, in the XML parsing methods, if the ErrRet option
was specified and there was an XML document parsing error, all nodes and properties of
an XmlIDoc were initialized, losing all information in the XmIDoc.

Now if there is a parse error and ErrRet is specified, all properties are retained; this
change applies to the LoadXml and WebReceive functions, and to the ParseXml
function of the HttpResponse class. Also, for the LoadXml method, if the method object
is XmINode, the nodes present in the XmlIDoc prior to the LoadXml are preserved.

As mentioned in “XmlIDoc not reinitialized after parse errors” on page 87, this can
represent a very slight incompatibility.

This feature has also been introduced by maintenance to version 6.9 of Janus SOAP, by
ZAP6913.

7.11 XML parsing cancels request if CCATEMP full

Prior to version 7.0 of the Sirius Mods, if a CCATEMP full condition occurred during
parsing of an XML document, the request was not cancelled if the ErrRet option was
present.

Now, when this condition occurs, the request is always cancelled. This change applies
to the LoadXml and WebReceive functions, and to the ParseXml function of the
HttpResponse class.
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712 Eng)alidCharacterPosition function (actually part of

The following shared function in the XmIDoc class:

%pos = xdocQual:InvalidCharacterPosition(string)
checks the characters in the string argument and returns 0 if they are all valid as
characters to be used as the value of an Element or Attribute node, or returns the
position of the first invalid character otherwise.
Notes:

e The invalid characters of an Element or Attribute node are the “control characters”.

e Like any shared method, the method object can be an object of the class of the
method (XmIDoc), null or not, or a class name qualifier:

* Example of first type, %myDoc may be null or non-null:
%»pos = %myDoc:InvalidCharacterPosition(%str)

* Example of second type:

%pos = %(XmlDoc):InvalidCharacterPosition(%str)

e  With the introduction of this method, the IsValidString function is being deprecated.
e This feature was actually introduced into version 6.9 of Janus SOAP, but the

documentation was missing for so long that it is documented here to give customers
an opportunity to learn of it.
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chAarTER8  Sirius Functions

The following are new or changed features in the Sirius Functions.

8.1 S$ListFindl_Up

The $ListFindl_Up function is a variation of the existing $ListFindl function. Like
$ListFindl, $ListFindl_Up locates a $list item that exactly matches the contents of an
image item or of a value converted to the image item format at the offset and length of
the image item. The difference between $ListFindl and $ListFindl_Up is the direction of
the search: $ListFindl searches from the starting point in ascending item number order,
while $ListFindI_Up searches in descending item number order.

$ListFindl and $ListFindl_Up are especially useful for $lists whose contents map to an
image.

%RESULT = $LISTFINDI_UP(1ist_identifier, image_item, -
search_value, start_item, comp_operator)

SLISTFINDI_UP syntax
%RESULT is set to the item number of the first item in the $list (starting from
the end of the list) that matches the search criterion, or it is set to a 0 if no $list
items matched the search criterion.

8.2 Custom zap so $Wakeup does not complete due to
BROADCAST URGENT

A later version of the Sirius Mods (that is, version 7.2) will accept an optional argument,
allowing you to control, for each invocation of $Wakeup, whether a BROADCAST
URGENT causes the $Wakeup function to complete.

If you wish to change $Wakeup in version 7.1 of the Sirius Mods so that a BROADCAST
URGENT does not cause $Wakeup to complete (without any control of an argument),
the following custom zap has been provided.

Notes for Sirius Mods Release 7.1 73



Sirius Functions

For Sirius Mods 7.1:

Special $Wakeup/NOURGMSG zap for Sirius Mods V7.1
This zap applies to both V6R1 and V6R3 of Model 204

* %k X ot

NOURG71 - Do not complete $Wakeup due to BROADCAST URGENT

Note - This feature is implemented in versions 7.2 and higher
of the Sirius Mods via an optional 3rd argument to
$Wakeup. A zap has also been written for version 6.7
of the Sirius Mods.

% ok ok X % ok X

@7-Feb-2007 Evans

F %k oF ok ok o ok o o 3k X o 3k X X F

NAME ONLINE SFUNO$
VER 1AB4 0003,0C67,0003,0367
REP 1AB4 9003,0C65,0003,0365

8.3 S$Lstr_Word return word longer than 255 bytes
The $Lstr_Word function now may return a Longstring, whose length exceeds 255 bytes.
Previously, attempting to return such a result either caused request cancellation, or

caused truncation to 255 bytes of the returned string.

This change was actually introduced by maintenance as ZAP71HO.
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chartEre SirFact

The following are new or changed features in SirFact.

Number of dumps

The SIRFACT DISPLAY command output now includes a
comment that reports the number of SirFact dumps taken since
the Model 204 online initialization. The comment is on the line
that follows the STRFACT MAXDUMP line. For example:

SIRFACT DISPLAY MAXDUMP
SIRFACT MAXDUMP TOTAL 2@
* 11 Number of dumps taken

The report of the number of dumps might let you automate a way
to ensure that you can get at least as many more SirFact dumps
as you need. For example, you could runthe STRFACT DISPLAY
MAXDUMP command on a Daemon object, then parse the result to
forma SIRFACT MAXDUMP command that increases the dump
maximum accordingly.
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chAaPTER 10 SirTune

10.1 SYSPARM data

As of version 7.0 of the Sirius Mods. SirTune issues an internal VIEW SYSTEM CWAIT
command and saves the output to the sample dataset. This data can then be used to
produce the SYSPARM report by the SirTune Report Writer.

10.2 System method quads
As of version 7.0 of the Sirius Mods, the SirTune data collector can distinguish system

methods from each other. Before this release, all system methods would show up as
$CLASS_METHOD in the QUAD reports.

10.3 Compatibility

A sample dataset collected by SirTune version 7.0 and later requires version 1.6 or later
of the SirTune Report Writer.
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chiarter 11 Compatibility/Bug fixes

This chapter lists any compatibility issues with prior versions of the Sirius Mods and any
bugs which have been fixed in this version of the Sirius Mods but had not, as of the date
of this release, been fixed in the immediately prior version (7.0).

In general, backward incompatibility means that an operation which was previously
performed without any indication of error, now operates, given the same inputs and
conditions, in a different manner. We may not list as backwards incompatibilities those
cases in which the previous behaviour, although not indicating an error, was “clearly and
obviously” incorrect, and which are introduced as normal bug fixes (whether or not they
had been fixed with previous maintenance).

11.1 Backwards incompatibilities

Backwards incompatibilities are described per product in the following sections.

11.1.1 Janus SOAP Xml API

The following backwards compatibility issues have been introduced in the Janus SOAP
XML API.

11.1.11 Indent option requires width

As discussed in “Xml serialization: Indent option requires width” on page 88, in older
versions of Janus SOAP, specifying the serialization methods' Indent option with a
missing width was sometimes allowed. As of version 7.1 of the Sirius Mods, it is no
longer allowed. If a User Language request invokes a serialization method with such an
option, the request will be cancelled.

11112 XPath with “!=" and Element with more than 1 child

Prior to version 7.0 of the Sirius Mods, the processing of the not equals comparison in
XPath predicates was, in some cases, incorrect. If the comparison was done to an
Element with more then one child, and in fact the value of the Element was different from
the literal being compared, the Element was not included in the result, although it should
have been.
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For example, given the following XML document:
<top>
<emphasis>Crazy</emphasis> bug
</top>
The result of the following statement should be True:
Print %d:Exists('*[. I= "0K"]"):ToString

However, prior to this bug fix, the result was False.

Note: This fix has also been introduced by maintenance to version 6.9 of Janus SOAP,
by ZAP69DO.

11.1.1.3  Fixed XPath “following” and “xx-sibling” axes

The change described in this section was delivered as maintenance (ZAP69B9) for
Sirius Mods version 6.9.

These behaviors, which did not conform to the XPath standard, have been fixed:

e Previously, using XPath's folTowing axis (for example, following: :*) resulted
in the incorrect selection of extra nodes, in particular, Attribute and descendant
nodes of the step's context node(s). Selecting these nodes is explicitly excluded by
the XPath standard.

e Previously, using the following-sibling and preceding-sibling axes with
an Attribute context node (for example, @x/following-sibling::* or
@x/preceding-sibling: :*), which by the standard should not select any
nodes, might incorrectly select nodes.

As of version 7.0 of the Sirius Mods, the ability to navigate from one Attribute node
to its sibling (and in turn, to the rest of the sibling Attribute nodes), is provided by the
Next and Previous methods (which can be used from nodes other than Attribute
nodes, as well). See “Next and Previous methods” on page 54.

For information about the performance implications of the axes discussed above, see

“Performance considerations: Document order, certain axes” on page 82.

11.1.1.4  Corrected XPath results with unusual axes

Prior to this version 7.0 correction, errors might occur in some cases using these axes:

following
descendant
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descendant-or-self (which can be obtained with //)
ancestor

ancestor-or-self

preceding-sibling

and in some unusual cases using these axes:

parent (which can be obtained with . .)
following-sibling

The errors that can occur are:

e Return of an incorrect node, or return of a node other than the first node in
document order

Occurs with methods that return the first selected node, such as Value and
SelectSingleNode

e Incorrect, duplicate, and/or out-of-order result nodes
Occurs with methods that return an XmINodelist (SelectNodes and UnionSelected)

For example, given the following document:

<t>
<a a="aa" n="@">
<a a="ab" n="1">
<b n="1"/>
<b x="1"/>
</a>
<b n="2"/>
<c n="2"/>
</a>
</t>

The result of Serial('//a[2]") before the code fix was:

<a a:llabll n:lllll><b n:lllll/><b X:lllll/></a>
This result element is the first child of its parent; it is not the second "a" child as specified
in the XPath expression. In fact, the request in this example should be cancelled,

because the XPath result is empty — there is no second "a" child of any element in the
document.

With the same document, the result of Serial('//self::node()[@a]l/b"') before
the code fix was:

<b n="2"/>
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However, this is not the first element satisfying the XPath expression; the correct result
is the element <b n="1">.

The result of SelectNodes('t/a/a/@*/following::*"') with the same document
before the code fix was:

<b n="1"/>
<b x="1"/>
<b n="2"/>
<c n="2"/>
<b n="1"/>
<b x="1"/>
<b n="2"/>

<C n:ll2ll/>

Notice that the last four items in the XmINodelist (duplicates of the first four) should not
be present.

For information about the performance implications of using the axes discussed above,
see “Performance considerations: Document order, certain axes”.

This change was also delivered as maintenance (ZAP69B9).

11115 Performance considerations: Document order, certain axes

The “A.5. Order of nodes: performance,” section in the Janus SOAP Reference Manual
prior to November 9, 2006 discussed the performance implications of using different
axes in the XPath expressions in Janus SOAP XML method arguments. That section
has been revised and expanded to incorporate the two changes listed below, and the
rewritten version of the section is displayed here, below. The section's title and number
are changed to “A.4. Performance considerations: Document order, certain axes” as of
December 28, 2006) in the Janus SOAP Reference Manual.

The main changes incorporated in the revised section of the manual are:

1. In addition to the axes and axis combinations specified in the preceding appendix
subsections, extra processing can occur for these axes and circumstances:

Axis Circumstances
ancestor, ancestor-or-self Regardless of anything else in the XPath expression

attribute If it is subsequentto a parent axis that is not the first
step in the expression

following If it is not the first step in the expression
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2. There is a special case that is an exception to the general rule for the
descendant-or-self axis followed by child. An exampleis //chapter.

Revised version of “A.5 Order of nodes: performance”

This section discusses the performance implications of evaluating certain XPath
expressions. The expressions of concern have a common characteristic — they are not
simple XPath expressions.

Simple XPath expressions, which have no special performance considerations, are
any of these:

e  One or more steps containing only child, attribute, or self axes.

e A parent axis used in the first step, after which may be one or more steps
containingonly child, attribute, or self axes.

e Afollowing-sibling axis used alone.

The rest of this section considers XPath expressions that are not simple and therefore
might have negative performance implications. If your use of XPath is confined to the
simple expressions defined above, the following discussion is not your concern.

The XPath expression arguments of methods like SelectNodes and UnionSelected in the
XmlINodelist class designate a set of nodes. In addition to these “set-valued” methods,
XPath expressions can be used in many Janus SOAP XML document methods
(SelectSingleNode, Value, DeleteSubtree, QName, and more) to operate on a single
node that satisfies the expression. For the simple XPath expressions (described above),
the “single node“ methods scan fewer than or as many nodes before determining the
desired node, thus give better performance than the set-valued methods.

The single-node XPath selection by Janus SOAP returns the first node in document
order, but with non-simple XPath expressions, this is not the same as the first node
found by the XPath internal selection algorithm, which may visit nodes in a different
order. In those cases, Janus SOAP examines an entire subtree to determine the first
node, in document order, that the XPath expression selects.

In other words, given an XPath expression expr that uses any of the axis cases
described below in “The extra-processing expressions” on page 84, and given any
single-node selection method XMeth, this expression:

%obj:XMeth(expr)

scans as many nodes as:

%obj:SelectNodes(expr):Item(1):XMeth
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For all other XPath expressions, the number of nodes scanned by the first of these two
approaches may be significantly lower, because the first node internally selected will
also be the first node in document order.

For example, consider the following document:

<top>
<a>
<b x="1"/>
</a>
<b x="2"/>
</top>

When, say, Value('/*/*/b/@x") is evaluated, the document search ends when the
first match is found (and the Value method returns 1).

But when Value('//b/@x") is evaluated, the document search first finds the match
x=2, then it continues searching the entire document for all matches, to ensure that the
match which is lowest in document order (x=1) is the result.
The performance implications of the expressions that involve extra processing apply to
the set-valued methods as well. The set methods must produce their results in
document order, but the nodes selected during XPath evaluation may be selected in an
order (due to the selection algorithm) that differs from document order.
The extra-processing expressions
Extra processing can occur in the following cases:
1. The presence of the preceding-sibling axis
2. The presence of the ancestor axis
3. The presence of the ancestor-or-self axis
4. The presence of the following axis, if it is not the first step in the expression
5. The presence of any of these axis-combinations:

One of the following axes:
descendant
descendant-or-self

following
parent, if it is not the first step in the expression

followed, in a subsequent step, by any of these axes:

e parent
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e child

e following-sibling
e descendant

e descendant-or-self

The

e parent axis, if it is not the first step in the expression,
followed, in a subsequent step, by the

e attribute axis.

In addition to the cost of the actual XPath search performed with the above expressions,
they can incur an additional cost for XPath evaluation. If the document has been
modified in such a way that the internal order of the nodes cannot be guaranteed to be
the same as document order (this will always happen with any of the XML
Insert..Before methods, and usually will happen with any of the Add. . methods),
then the entire document (not only the subtree being searched) must be scanned so that
the order is adjusted. This does not involve any internal movement of the nodes, but
does require a full scan.

Note:

1. One important exception to the above rules is the descendant-or-
self::node( ) step followed immediately by the chi1d axis without any
predicate. An example of the usual way to specify this is:

//chapter

In this case, the internal node selection algorithm operates in document order, and
no extra processing is incurred.

Even with this special case, it is better to avoid the descendant-or-self step
(specified explicitly or by using //) if your document structure lends itself to
explicitly specifying the “intermediate” elements (and, even better, their names) that
should be matched.

2. The considerations described in this section only apply to the “outer” XPath
expression; they do not apply to any expression within a predicate. Although it is
still better, for the sake of efficiency, to prune the search by explicitly specifying
“intermediate” elements rather than using //, there is no efficiency concern due to
the internal order of node selection with an XPath predicate such as the following:

Print %d:Value('/book/chapter' With -
'"[.//credit/details/@auth="Dave"]")
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3. In conclusion, except when you must use the “//chapter” exception discussed in
Note 1, above, avoid these extra-processing axes and axis combinations (especially
in outer XPath expressions) if your documents are relatively large and performance
is a consideration.

11.1.1.6 LoadXml support of Stringlist items longer than 6K

Prior to version 7.0 of the Sirius Mods, if the first argument to the LoadXml method were
a Stringlist, only the first 6,124 bytes of each of the Stringlist items were processed.
Now the entire value of each Stringlist item is processed by LoadXml.

The previous behavior could result in a combination of the following incorrect behaviors:

1. Apparent successful deserialization of a well-formed XML document, with omission
of some of its contents.

2. Apparent successful deserialization of a non-well-formed XML document.

3. Report of a deserialization error (either by request cancellation or by a non-zero
result value of LoadXml) of what is in fact a well-formed XML document.

With the enhancement to LoadXml that processes all of the Stringlist items' values, the
above cases will now result in different behaviors to applications. The new behavior

corresponding to the respective above cases will be:

1.  The formerly apparent successful deserialization will now report an error, either by
request cancellation or by a non-zero result value of LoadXml.

2. The value of the XmIDoc will change.

3. The formerly failed deserialization will now successfully deserialize.

Note: This feature has also been introduced by maintenance to version 6.9 of Janus
SOAP, by ZAP6940 and ZAP6949.

11.1.1.7 Indent option limited to 254

For the various serialization methods (for example, Print, or Serial without the

ExclCanonical option), the Indent width is limited to 254 as of version 7.0 of the Sirius
Mods.

11.1.1.8  Null string SelectionNamespace doesn't mean "no association"

As mentioned in “Null string SelectionNamespace value now means "no namespace
on page 53, the null string may now be associated with a prefix string, which can then be
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used in XPath expressions to select Element and Attribute nodes that are notin a
namespace.

Prior to version 7.0 of the Sirius Mods, the null value assigned to or returned by the
SelectionNamespace property of a prefix indicated that the prefix does not have an
XPath selection association.

In some unusual cases, you may be using this previous behavior to manage the use of
XPath prefixes. For example, the following rather strange code could formerly use the
old behavior to find and use a “new” prefix, without changing any existing prefix
associations:

**%*x**  Note: This code only works prior to the 7.0 mods ****
For %i From 1 To 100

If %doc:SelectionNamespace('p" With %i) EQ '"' Then

Loop End

End If
End For
%doc:SelectionNamespace('p" With %i) = 'urn:Tocalxxx'
%node = %inpNode:SelectSingleNode(%p With %i -

With ":infoChild")
* Done with prefix:
%doc:SelectionNamespace('p' With %i) = "'
Generally speaking, there is no need to discover (as done in the “For” loop above)
whether a prefix has an association, nor to remove (as done in the last line above) the
association for a prefix; you can always “save and restore” a prefix as in the following
code:

**x%**  This code works in all versions of the mods ****
%savURI = %doc:SelectionNamespace('tPrefix"')
%doc:SelectionNamespace('tPrefix') = 'urn:localxxx'
%node = %inpNode:SelectSingleNode('tPrefix:infoChild")

* Restore tPrefix:

%doc:SelectionNamespace('tPrefix') = %savURI

However, if either need arises, it can now be accomplished with new methods described
in “IsSelectionPrefix: Check if prefix has XPath selection association” on page 54 and
“DeleteSelectionPrefix: Delete any XPath selection association for prefix” on page 54.

11.1.1.9  XmliDoc not reinitialized after parse errors

As mentioned in “XmlDoc restored after parse errors” on page 70, the XML parsing
methods no longer re-initialize the entire XmIDoc when a parsing error occurs and the
ErrRet option is specified; rather, the XmIDoc is restored to its state prior to the
deserialization operation.
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In very odd cases, this could affect the behavior of programs which depend on the old
initialization behavior of parse errors. In the unlikely event that you want the old
behavior, you can use the New or Discard method (as appropriate for your application)
when a parsing error occurs.

11.1.2 Janus SOAP ULI File classes

The following backwards compatibility issues have been introduced in the Janus SOAP
ULI File classes.

11.1.21 Request cancellation due to nonsense group field usage

As mentioned in “Request cancelled if group field reference nonsensical for file” on page
38, as of version 7.0 of the Sirius Mods, your applications are protected against
nonsense field references when done in the context of Janus SOAP ULI File objects.

If this causes an existing application to fail, you should decide whether to change field
definitions, or change the User Language code to determine when it makes sense to
execute statements with references to fields undefined or INVISIBLE in some members
of the group. One technique for accomplishing the latter is shown in “Using Is
Defined/Visible to avoid cancellation” on page 42.

11.2 Fixes in Sirius Mods 7.1 but not in 7.0

This section lists fixes to functionality existing in the Sirius Mods version 7.0 but which,
due to the absence of customer problems, have not, as of the date of the release, been
fixed in that version.

11.2.1 Xml serialization: Indent option requires width

Previously, the Indent option of the serialization methods of the XmIDoc and XmINode
classes (for example, the Print method) allowed an Indent option and a missing width
specification, if the Indent option was followed by another option. In that case the
serialization was done with an indentation width of 0.

For example, the following was allowed:
%doc:Print(, 'Indent Expanded')

As of version 7.1, this is an invalid option, because no width is specified for the Indent
option.
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As mentioned in “Indent option requires width” on page 79, this represents a small
upwards incompatibility.

11.3 Version corequisites

This section lists any restrictions on usage of various products (including Sirius Mods
itself) that will be imposed by use of version 7.1 of Sirius Mods.

e There are no corequisites associated with Sirius Mods 7.1.
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