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 Introduction
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—————— 
CHAPTER 1  Introduction

 This document lists the enhancements and other changes contained in Sirius Mods
 version 7.3, which was released in October, 2008. The previous version of the Sirius
 Mods, 7.2, was available in February, 2008.
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CHAPTER 2  Maintenance and Support

 2.1 Model 204 support

 Sirius Mods version 7.3 supports all publicly available releases of Model 204 from
 V6R1.0 through October of 2008.

 2.2 Documentation

 ● The Sirius Mods Command and Parameter Reference Manual is now available; it
 describes all Model 204 commands and parameters and Model 204 Editor
 commands which are implemented as part of the Sirius Mods.

 ● The Janus Network Security Reference Manual and the HTML pages of the SSL
 certificate management application are copyedited as well as updated to include
 information about client certificates and intermediate server certificates.

 ● The FloatNamedArray class has been available since the earliest releases of the
 Janus SOAP ULI, but its documentation (in the Janus SOAP Reference Manual)
 was not available until this release of the Sirius Mods.
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CHAPTER 3  All or Multiple Products

 3.1 Several Janus SOAP classes available to all

 A number of Janus SOAP classes are now available to any Sirius Mods version 7.3
 customer. The following classes are not restricted to those with a Janus SOAP license:

 ● String, Float, and Unicode intrinsic

 ● StringList

 ● CharacterMap (new in version 7.3; see “CharacterMap class” on page 11)

 ● StringTokenizer (new in version 7.3; see “StringTokenizer class” on page 18)

 3.2 New Model 204 parameters

 Two new parameters that affect Model 204 retrieve key processing are added.

 3.2.1 RETRVBUF

 This User 0 parameter specifies the size of the buffer for the 3270 terminal PF key that
 retrieves previously input command lines. The larger the retrieve buffer, the more
 commands you can save for retrieval.

 The minimum and default setting of RETRVBUF is 288 bytes, and its maximum is
 32767. The parameter setting is always rounded down to the nearest 8-byte multiple, so
 the largest buffer allowed is actually 32760 bytes.

 3.2.2 RETRVOPT

 This user parameter is a bitmask parameter that controls some characteristics of the
 Model 204 retrieve key.

 The RETRVOPT bits are:

 X'01' The PF key that is 1 higher than the RETRVKEY setting is mapped to a forward
 retrieval operation, which returns the command in the retrieve buffer that follows
 the one that is currently displayed. For example, if this X'01' bit is set, and
 RETRVKEY is set to 6, PF7 will be a forward retrieve key.
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 X'02' The forward and backward retrieve keys will not wrap. With this bit set, if you
 retrieve all the commands stored in the retrieve buffer, your next retrieval is a
 blank (instead of wrapping to the beginning of the retrieval ring, as was the
 behavior prior to the availability of the RETRVOPT parameter).

 X'04' Do not add to the retrieve buffer any text typed in response to a screen-full
 prompt. For example, if you issue a VIEW, then type C or K to stop the output,
 the C or K is added to the retrieve buffer — unless RETRVOPT X'04' is set.
 RETRVOPT X'04' also prevents N, NP, or NEW commands (which clear the
 screen) from being added to the retrieve buffer.

 X'10' If the X'01' bit is also set, RETRVOPT X'10' maps the forward retrieve key to
 the PF key that is 12 greater than the current retrieve key (setting of
 RETRVKEY). This will be the shifted version of the current retrieve key if that
 current key is less than PF13, and it will be the non-shifted version if that key is
 greater than PF12.

 For example, if RETRVOPT is set to X'17' and RETRVKEY is 12, the forward
 retrieve key is PF24. And if RETRVOPT is set to X'17' and RETRVKEY is 21
 (Shift+PF9), the forward retrieve key is PF9.

 3.3 New bit settings for the FUNCOPTS system
 parameter

 Two new FUNCOPTS bit settings allow a site to ease or eliminate the restrictions on
 who can use the $PRIORTY function to change another user's priority:

 ● The X'40' bit means that any user can issue the $PRIORTY function.

 ● The X'20' bit means that a procedure invoked via the NEWSESCMD facility can use
 $PRIORTY function.

 If neither of these bits is set, then only a System Manager or System Administrator can
 use the $PRIORTY function.

 3.4 New default for the SCRNSTBL user parameter

 The default value of SCRNSTBL is increased from 4096 to 6144.

 This change has also been applied in maintenance to Sirius Mods versions 7.2 and 7.1.
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 3.5 Enhancement to Sirius regex

 The following feature is added to the Sirius regular expression support (the regex
 methods in the StringList and String intrinsic class, and the $RegexMatch and
 $RegexReplace $functions). The regex support is summarized in the “Regex
 Processing” chapters in the Janus SOAP Reference Manual and Sirius Functions
 Reference Manual.

 ● Support is added for the \b and \B multi-character escape sequences. They
 operate as they do under the Perl language.

 Note: They are not supported in the following cases:

 ▪ Within a character class specification.
 ▪ Within values in replacement-string arguments in those methods and $functions
 that have such arguments.

 \b A word boundary anchor: a position where there is a word character
 (member of the \w character class) preceded by a non-word-character, or
 where there is a word character followed by a non-word-character. That is, \b
 succeeds at the word break that starts or ends a word. The \w character class
 is any letter (uppercase or lowercase), any digit, or the underscore.

 For example, \b could match the following input string at the locations shown:

 =hello 987

 Matching locations:

 ▪ between “=” and “h”
 ▪ between “o” and blank
 ▪ between blank and “9”
 ▪ after “7”

 \B The inverse of \b: a position that is not a word boundary.

 For example, given the =hello 987 string, \B could match between “h” and
 “e” but not between “o” and blank.
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—————— 
CHAPTER 4  Janus SOAP ULI

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

 4.1 New system classes

 Three “smaller,” unrelated, system classes are added (and documented in a Janus
 SOAP Reference Manual “Utility Classes” chapter: the RandomNumberGenerator class
 (“RandomNumberGenerator class”), the CharacterMap class (“CharacterMap class” on
 page 11), and the UserStatistics class (“UserStatistics class” on page 12).

 4.1.1 RandomNumberGenerator class

 As its name suggests, the RandomNumberGenerator class is designed to generate
 random numbers. It is patterned after the Sirius functions $Random and
 $Random_Seed, described in the Sirius Functions Reference Manual.

 The class differs from the functions in these important ways:

 ● For flexibility, the seeds specified to the methods are arbitrary length longstrings, not
 numbers. The longstrings are MD5 hashed to be used as a seed.

 ● Salt values are available on some methods to provide additional random data for
 creating a random seed. Like the seed, the salt is MD5 hashed and then included
 as part of the initial random data.

 The methods in the class include a New constructor to instantiate an object, a Value
 method for printing as well as constraining the random number value range, and an
 UpdateSeed method to reset the value of an object.
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 As an example, the methods in this request create a reproducible sequence of ten
 numbers between 0 and 99:

 b

 %rand is object randomNumberGenerator
 %i is float

 %rand = new(seed='abcd')
 for %i from 1 to 10
 printtext {~} = {%rand:value(0, 99)}
 end for

 end

 The individual methods are described briefly in the following subsections.

 4.1.1.1 New constructor

 The New method creates a random number. The kind of random number depends on
 the parameters specified when New is invoked:

 ● If no parameters are specified, New returns an unpredictable random number each
 time it is called.

 ● If a Salt parameter is specified, New returns an unpredictable random number that
 is based on initial input that has an extra degree of randomness.

 ● If only a Seed parameter is specified, New returns the next number in a specific
 series of pseudo-random numbers. Subsequent identical calls produce the next
 items in the series; recreating or resetting the object with the same seed lets you
 reproduce the series.

 %rand = new([Seed=seed,] [Salt=salt]

 New syntax

 4.1.1.2 UpdateSeed subroutine

 This method sets a random number object to the number that would be created by the
 New method (“New constructor”) with the given Seed and Salt specifications.

 %rand:UpdateSeed([Seed=seed,] [Salt=salt])

 UpdateSeed syntax
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 4.1.1.3 Value function

 This method returns the value, within a default or explicit range, of the random number
 method object. Using this method is the only way to write the random number referred
 to by a RandomNumberGenerator object variable.

 %num = %rand:Value([min,] [max])

 Value syntax

 4.1.2 CharacterMap class

 A CharacterMap class object contains a mapping of characters to characters. Each
 character in an In string (the “input table”) is associated with, or mapped to, an individual
 character from an Out string (the “output table”). The output table may be supplemented
 with instances of a pad character to ensure a one-to-one mapping with the input table
 characters.

 CharacterMap includes a constructor, copy methods, and an update method for
 modifying the map. Most of these methods are shown in the following example, which
 features the Translate method for longstrings (“Translate function” on page 82). In the
 example, a new CharacterMap is the argument for the Translate method; then that map
 is copied and modified, and the modified map is used in a second Translate call:

 begin
 %map is object characterMap
 %map2 is object characterMap
 %ls is longstring

 %map = new(in='x-', out='!c')
 %ls = 'xu--exx'
 printtext {~} = '{%ls:translate(%map)}'

 %map2 = %map:copy
 %map2:update(in='x',out='s')
 printtext {~} = '{%ls:translate(%map2)}'

 end

 The result is:

 %ls:translate(%map) = '!ucce!!'
 %ls:translate(%map2) = 'success'

 The individual methods are described briefly in the following subsections.
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 4.1.2.1 Copy function

 This method returns a CharacterMap object that is a copy of the method object.

 %newmap = %map:Copy

 Copy syntax

 4.1.2.2 DeepCopy function

 This method returns a CharacterMap object that is a deep copy of the method object.

 %newmap = %map:DeepCopy

 DeepCopy syntax

 4.1.2.3 New constructor

 The New method creates a character map, which associates individual characters from
 an In string (the “input table”) with the characters in the corresponding position in the
 “output table”. The output table consists of the characters in the Out string (plus copies
 of the Pad character, if necessary).

 %map = New(In=string, [Out=string], [Pad=char])

 New syntax

 4.1.2.4 Update subroutine

 The Update method updates the method object's current character mapping. The
 method lets you modify existing character associations or add new ones. The method's
 parameters and mapping rules are the same as the New method.

 %map:Update(In=string, [Out=string], [Pad=char])

 Update syntax

 4.1.3 UserStatistics class

 Intended for performance work, the UserStatistics class is designed to replace $STAT
 and similar tools that return the values for selected Model 204 User statistics.
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 The UserStatistics constructor takes a snapshot of the user stat block at the time the
 constructor is invoked. You then use the UserStatistics methods to extract the statistical
 data from the instantiated object.

 The object holds two types of user statistics: Login and Request.

 ● Login statistics (also called “Final”) are those that keep data per user since the
 user's most recent login. The statistics available to the Model 204 $STAT function,
 as well as the OBJSWAP statistic for Janus SOAP objects, are valid.

 ● Request statistics are a combination of:

 ▪ Statistics that keep the current high-water marks for some work tables per user.
 Model 204 documentation includes these with “since last” statistics.

 ▪ Since last statistics, which keep data per user comprising only the user's most
 recent work unit (like compilation or evaluation); they are not accumulated.

 Login and Request statistics are not mutually exclusive. Both Login and Request data
 are kept for some activities, so many statistics appear in lists of both types and are valid
 in all methods that are restricted to one type or the other.

 The Model 204 System Manager's Guide and the SirMon User's Guide are good
 sources of information about the available statistics, although not all statistics shown in
 the SirMon User's Guide are included in a UserStatistics object. Where they
 occasionally differ in spelling the name of a statistic, the Model 204 System Manager's
 Guide is more likely to have what the UserStatistics methods require.

 You can also view all the individual statistics contained in a UserStatistics object by
 applying the ToString method to it, as follows:

 %statobject:ToString(Zeros=true)

 The longstring output from this ToString method invocation displays all the Login
 statistics followed by all the Request statistics.

 Note: The ToString method shown above can be applied implicitly: simply print or audit
 an object variable, and the ToString method is automatically applied to the object.
 Print %statobject is equivalent to Print %statobject:ToString.
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 The following is a simple example that shows how much CPU a request uses and how
 many DKRDs it did:

 b
 %statStart is object userStatistics
 %statEnd is object userStatistics
 %statStart = new
 ... processing
 %statEnd = new
 printText CPU: {%statEnd:difference(%statStart, 'CPU')}
 printText DKRDs: {%statEnd:difference(%statStart, 'DKRD')}
 end

 Specifying a statistic that is not a User statistic, or that is not the type of statistic (Login
 or Request) that a method calls for, triggers an UnknownStatistic exception (“New
 system exception class: UnknownStatistic” on page 32).

 The UserStatistics class methods are described briefly in the following subsections.

 The Daemon class also has a new method called UserStatistics (“Daemon class
 method: UserStatistics” on page 92) that returns the user statistics for a daemon thread.

 4.1.3.1 Copy function

 This method creates a copy of a UserStatistics object.

 %newUstat = %ustat:Copy

 Copy syntax

 4.1.3.2 DeepCopy function

 This method creates a “deep copy” of a UserStatistics object. DeepCopy is identical to
 the Copy method (“Copy function”).

 %newUstat = %ustat:DeepCopy

 DeepCopy syntax
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 4.1.3.3 Difference function

 This function returns the difference in Login statistic values between one UserStatistics
 object and another.

 The Difference method cancels the request if it is applied to a statistic that is exclusively
 a Request statistic.

 %dif = %ustat:Difference(%ustatOld, statistic)

 Difference syntax

 4.1.3.4 DifferenceToString function

 This method returns to a longstring the difference in values between one UserStatistics
 object and another for all Login statistics with non-zero values (by default) or for all Login
 statistics (as an option).

 %ls = %ustat:DifferenceToString(%ustatOld, [Zeros=bool])

 DifferenceToString syntax

 4.1.3.5 DifferenceToXmlDoc function

 This method returns to an XML document the difference in values between one
 UserStatistics object and another for all Login statistics with non-zero values (by default)
 or for all Login statistics (as an option).

 %doc = %ustat:DifferenceToXmlDoc(%ustatOld, [Zeros=bool,] -
 [AttributeValues=bool,] -
 [AttributeNames=bool,] -
 [NamestoLower=bool])

 DifferenceToXmlDoc syntax

 4.1.3.6 LoginToString function

 This function prints the values of the Login statistics in the method UserStatistics object.
 The method prints all Login statistics with non-zero values (by default), or it prints all
 Login statistics (as an option).

 %ls = %ustat:LoginToString([Zeros=bool])

 LoginToString syntax
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 4.1.3.7 New constructor

 This method creates a new instance of the UserStatistics class with a snapshot of the
 user's statistics.

 %ustat = New

 New syntax

 4.1.3.8 Rate function

 This function returns the difference in statistic values between one UserStatistics object
 and another divided by the number of seconds between the time the two UserStatistics
 objects were instantiated.

 The Rate method reports the rate of a Model 204 user Login statistic. The method
 cancels the request if it is applied to a statistic that is exclusively a Request statistic.

 RatePerSecond is a synonym for Rate.

 %num = %ustat:Rate(%ustatOld, statistic)

 Rate syntax

 4.1.3.9 RequestToString function

 This method prints the values of the Request statistics in the method UserStatistics
 object. It prints all Request statistics with non-zero values (by default), or it prints all
 Request statistics (as an option).

 %ls = %ustat:RequestToString([Zeros=bool])

 RequestToString syntax

 4.1.3.10 RequestValue function

 This function returns the value of a Request statistic.

 The method cancels the request if it is applied to a statistic that is exclusively a Login
 statistic.

 %val = %ustat:RequestValue(statistic)

 RequestValue syntax
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 4.1.3.11 ToString function

 This method prints the values of the statistics in the method UserStatistics object. It
 prints all statistics with non-zero values (by default), or it prints all statistics (as an
 option).

 %ls = %ustat:ToString([Zeros=bool])

 ToString syntax

 4.1.3.12 ToXmlDoc function

 This method returns in a Janus SOAP XmlDoc object the values of the statistics in the
 method UserStatistics object. It returns all statistics with non-zero values (by default), or
 it returns all statistics (as an option).

 %doc = %ustat:ToXmlDoc([Zeros=bool,] -
 [AttributeValues=bool,] -
 [AttributeNames=bool,] -
 [NamestoLower=bool])

 ToXmlDoc syntax

 The display of non-zero Login and Request statistics below is produced by a sequence
 of statements like the following:

 %doc is object xmldoc
 %ustat is object userstatistics
 . . .
 %doc = %ustat:ToXmlDoc
 %doc:Print

 The following are sample results:

 <UserStatistics id="40" time=20080902203110278
 userNumber="6" loginTime="20080902094309010">
 <login>
 <CNCT>38881</CNCT>
 <DKRD>7</DKRD>
 <DKWR>102</DKWR>
 <SQRD>79</SQRD>
 <SQWR>353</SQWR>
 <SGMTI>598</SGMTI>
 <SVRD>2</SVRD>
 <SVWR>2</SVWR>
 <CPU>27</CPU>
 <REQ>13</REQ>
 <MOVE>284</MOVE>
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 <AUDIT>136</AUDIT>
 <WAIT>286</WAIT>
 <DKAR>173</DKAR>
 <DKPR>421</DKPR>
 <SMPLS>1595</SMPLS>
 <BLKI>1000</BLKI>
 <SCREENS>54</SCREENS>
 <SVPAGES>172</SVPAGES>
 </login>
 <request>
 <NTBL>8</NTBL>
 <QTBL>32</QTBL>
 <STBL>3776</STBL>
 <VTBL>177</VTBL>
 <PDL>168</PDL>
 </request>
 </UserStatistics>

 A %doc = %ustat:ToXmlDoc(Zeros=true, NamesToLower=true) statement
 would return all the statistics, including those with a 0 value, and it would display the
 statistic names in lowercase.

 4.1.3.13 Value function

 This method returns the value of a Model 204 user Login statistic.

 The method cancels the request if it is applied to a statistic that is exclusively a Request
 statistic.

 %val = %ustat:Value(statistic)

 Value syntax

 4.1.4 StringTokenizer class

 The StringTokenizer class is used to divide an input string (method object) into
 substrings (tokens). The tokens are separated by either of two types of delimiters:

 ● Delimiters that are not tokens themselves (analogs of whitespace and quotation-
 mark characters in the English language)

 ● Delimiters that are also tokens themselves (token-characters, that may be of interest
 or significance, like a character escape, for example)

 A token is thus a sequence of consecutive characters that are not delimiters, or it is a
 single token-delimiter character. The delimiters are user definable, are specified per
 StringTokenizer object at creation time, and can be modified thereafter.
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 StringTokenizer operations maintain two positions within the method object string:

 ● The location of the most recent token's first character (the “current token position”)
 ● The location from which to begin parsing for the next token (the “tokenizing
 position”)

 You can also explicitly modify these positions individually.

 To navigate the simplest path through the given string, you “walk” forward (left to right)
 from the beginning of the string using token-sized steps (that is, from whole token to next
 whole token to next whole token, and so on). The following is a simple example of this
 in which three tokens are separated by blank, non-token delimiters:

 %tok = new
 %tok:string = 'a tokenization example'
 %tok:nextToken
 %tok:nextToken
 %tok:nextToken

 Each of the NextToken method calls above returns a token: respectively, “a”,
 “tokenization”, and “example”.

 The StringTokenizer class also has methods that let you take character-sized steps
 forward in the string, as well as methods that let you modify the position markers and
 thereby select tokens or sub-tokens in the order you require. You can also locate
 specified tokens, and you can return substrings that are the characters in the entire
 string that precede a position or that follow a position.

 The StringTokenizer class methods are described briefly in the following subsections.

 4.1.4.1 AtEnd function

 This method returns a Boolean value that indicates whether the present tokenizing
 position is immediately after the last token. The value is True if the position at after the
 last token; otherwise it is False.

 The tokenizing position is given by NextPosition (“NextPosition property” on page 22).

 %bool = %tok:AtEnd

 AtEnd syntax
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 4.1.4.2 CurrentQuoted function

 This method returns a Boolean value that indicates whether the current token is a
 quoted token. A quoted token contains all the characters between a pair of identical
 quotation characters.

 The CurrentQuoted value is True if the current token is quoted; otherwise it is False.

 %bool = %tok:CurrentQuoted

 CurrentQuoted syntax

 4.1.4.3 CurrentToken function

 This method returns the string value of the current token. The current token is typically
 the most recent token returned by NextToken (“NextToken function” on page 22) or
 FindToken (“FindToken function” on page 21). CurrentToken is invalid and cancels the
 request until one of these calls has been made.

 You can also update the current token by explicitly setting the CurrentTokenPosition
 value.

 %string = %tok:CurrentToken

 CurrentToken syntax

 4.1.4.4 CurrentTokenPosition property

 This readWrite property returns or sets the position of the first character in the current
 token.

 If you change the current token (by invoking NextToken or FindToken),
 CurrentTokenPosition is updated with a new value. If you explicitly set
 CurrentTokenPosition, the current token value (“CurrentToken function”) is adjusted
 accordingly.

 %pos = %tok:CurrentTokenPosition

 %tok:CurrentTokenPosition = %pos

 CurrentTokenPosition syntax
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 4.1.4.5 FindToken function

 This callable method returns a Boolean value that indicates whether it finds a specified
 token. The value is True if the token is found; otherwise it is False. The search starts
 from the tokenizing position, the value of which is returned by NextPosition
 (“NextPosition property” on page 22).

 If the token is found, the position in the string is advanced past the found token, and
 CurrentToken (“CurrentToken function” on page 20) will return the found token.
 Otherwise, AtEnd (“AtEnd function” on page 19) is set to True, and CurrentToken is set
 to the last token at the end of the string.

 The delimiters that are involved in determining the tokens are set initially by the New
 method (“New constructor”) that instantiates the StringTokenizer object. The delimiters
 can be modified by the Spaces (“Spaces property” on page 24), Quotes (“Quotes
 property” on page 23), and TokenChars (“TokenChars property” on page 26) methods.

 [%bool =] %tok:FindToken(string)

 FindToken syntax

 4.1.4.6 New constructor

 This method returns a new instance of a StringTokenizer object. It has three optional
 arguments that let you specify the delimiter characters that determine the tokens in the
 string that is being tokenized.

 %tok = New([TokenChars=chars,] -
 [Spaces=chars,] -
 [Quotes=chars])

 New syntax

 4.1.4.7 NextChar function

 This method returns the value of the character that is at the tokenizing position, and it
 advances the tokenizing position past that character to the next character. The
 tokenizing position is the value returned by NextPosition (“NextPosition property” on
 page 22).

 %string = %tok:NextChar

 NextChar syntax
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 4.1.4.8 NextPosition property

 This readWrite property returns or sets the tokenizing position, the position of the
 character from which the parsing of the next token begins. Unless you explicitly set it
 otherwise, the tokenizing position is the position that follows the (last) character in the
 value returned by the most recent call of NextToken (“NextToken function”), FindToken
 (“FindToken function” on page 21) or NextChar (“NextChar function” on page 21).

 %pos = %tok:NextPosition

 %tok:NextPosition = %pos

 NextPosition syntax

 4.1.4.9 NextToken function

 This method returns the string value of the next token forward in the current tokenizer
 string. The next token parsing begins from the tokenizing position, which is the value
 returned by NextPosition (“NextPosition property”).

 When the next token is determined, NextToken advances the tokenizing position to the
 position following that token, then returns the token value.

 The delimiters that are involved in determining the tokens are set initially by the New
 method (“New constructor” on page 21) that instantiates the StringTokenizer object. The
 delimiters can be modified by the Spaces (“Spaces property” on page 24), Quotes
 (“Quotes property” on page 23), and TokenChars (“TokenChars property” on page 26)
 methods.

 %string = %tok:NextToken

 NextToken syntax

 4.1.4.10 NotAtEnd function

 This method returns a Boolean value that indicates whether or not the present tokenizing
 position is after the last token in the tokenizer string. The value is True if the position is
 not after the last token; otherwise it is False.

 The tokenizing position is given by NextPosition (“NextPosition property”).

 %bool = %tok:NotAtEnd

 NotAtEnd syntax
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 4.1.4.11 PeekChar function

 This method returns the value of the character that is at the tokenizing position. The
 tokenizing position is the value returned by NextPosition (“NextPosition property” on
 page 22).

 After returning the character value, PeekChar does not advance the tokenizing position,
 which remains what it was when PeekChar was called.

 %string = %tok:PeekChar

 PeekChar syntax

 4.1.4.12 PeekToken function

 This method returns the string value of the next token forward in the current tokenizer
 string. The next token parsing begins from the tokenizing position, which is the value
 returned by NextPosition (“NextPosition property” on page 22).

 When the next token is determined, PeekToken does not advance the tokenizing
 position, which remains what it was when PeekToken was called.

 The delimiters that are involved in determining the tokens are set initially by the New
 method (“New constructor” on page 21) that instantiates the StringTokenizer object. The
 delimiters can be modified by the Spaces (“Spaces property” on page 24), Quotes
 (“Quotes property”), and TokenChars (“TokenChars property” on page 26) methods.

 %string = %tok:PeekToken

 PeekToken syntax

 4.1.4.13 Quotes property

 This readWrite property returns or sets the characters that are recognized as quotation
 characters. The text between each disjoint pair of identical quotation characters (a
 “quoted region”) is treated as a single token, and any delimiter characters (Quote,
 Space, or TokenChar) within a quoted region are treated as non-delimiters.

 %chars = %tok:Quotes

 %tok:Quotes = %chars

 Quotes syntax
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 4.1.4.14 RemoveQuotes property

 This readWrite property returns or sets the Boolean value that indicates whether to
 remove the quote characters from the returned values of quoted tokens. The default
 value for a new tokenizer is True.

 %bool = %tok:RemoveQuotes

 %tok:RemoveQuotes = %bool

 RemoveQuotes syntax

 4.1.4.15 RestOfString function

 This method returns the current non-tokenized substring of the tokenizer string. This
 substring starts from the position after the next token (“NextPosition property” on page
 22), and it includes the remaining characters going forward to the end of the string.

 %string = %tok:RestOfString

 RestOfString syntax

 4.1.4.16 Spaces property

 This readWrite property returns or sets the characters that are recognized as
 “whitespace”characters, that is, as characters that separate tokens. Such a character is
 also called a “non-token delimiter,” because it is a delimiter that is not itself a token.

 You can specify “token delimiters,” which are delimiters that are also tokens, using the
 TokenChars method (“TokenChars property” on page 26) or the New constructor (“New
 constructor” on page 21) TokenChars parameter.

 One or multiple consecutive whitespace characters mark the end or beginning of a
 token, except when these spaces are part of a quoted region. In that case, the spaces
 become non-delimiters.

 %string = %tok:Spaces

 %tok:Spaces = %string

 Spaces syntax
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 4.1.4.17 StartOfString function

 This method returns the substring of the tokenizer string that precedes the first character
 of the current token.

 %string = %tok:StartOfString

 StartOfString syntax

 4.1.4.18 String property

 This readWrite property returns or sets the string to be tokenized.

 %string = %tok:String

 %tok:String = %string

 String syntax

 4.1.4.19 StringLength function

 This method returns the length of the current tokenizing string. This string is the value of
 the String method (“String property”).

 %num = %tok:StringLength

 StringLength syntax

 4.1.4.20 SubString function

 This function returns a substring that is a specified length and starts at a specific position
 in the tokenizing string. The substring may be padded on the right.

 %string = %tok:Substring(start, length, [Pad=char])

 SubString syntax
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 4.1.4.21 TokenChars property

 This readWrite property returns or sets the characters that are recognized as token-
 delimiter characters, that is, as single-character delimiters that are also tokens
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 A SortOrder object consists of two kinds of information:

 ● A sort ordering direction (ascending or descending)

 ● A sort key (function on the items in the list being sorted)

 For a sort in ascending order by price for the items in a %orders Arraylist, you might
 specify:

 %orders = %orders:SortNew(ascending(price))

 where ascending is a SortOrder constructor (“Ascending and Descending
 constructors” on page 30) with parameter price, a method defined to operate on the
 items in %orders.

 The Price method above is applied to each of the items in %orders, and the resulting
 values are sorted in ascending order, alphabetically or numerically according to the Price
 return value type. Price must return an intrinsic (number, string, unicode) value. For
 more about the method in a SortOrder, see “Specifying a SortOrder's sort key method”
 on page 28.

 If %sord is a SortOrder instance returned by the Ascending constructor with the price
 method as argument:

 %sord = Ascending(price)

 Then the SortNew statement above is equivalent to the following:

 %orders = %orders:SortNew(%sord)

 To provide multiple sort criteria for a sort, a SortOrder object may be a collection of
 multiple SortOrders. However, to construct such a SortOrder collection, you must use
 the SortOrder class List constructor (“List constructor” on page 31). List takes
 SortOrders as inputs and returns a SortOrder object that contains them.

 For example, to sort in ascending order by quantity and price for %orders:

 %sord = List(ascending(quantity), descending(price))
 %orders = %orders:SortNew(%sord)

 The SortOrder object in the preceding example contains two sort criteria; you may
 specify as many as seven.

 The syntax for declaring a SortOrder object variable is:

 <objvar> Is Object SortOrder For <itemtype>
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 Where:

 <objvar> The name of the SortOrder object variable.

 <itemtype> The datatype of the items in the collection to be sorted.

 SortOrders are immutable objects. You can assign a sort order to a SortOrder object:

 %myOrder is object sortOrder for longstring
 ...
 %myorder = ascending(length)

 But thereafter you cannot modify the object — although, you may assign a different
 value to a SortOrder object variable:

 %myorder = ascending(length)
 ...
 %myorder = descending(reverse)

 4.1.5.1 Specifying a SortOrder's sort key method

 The following examples show different method types, actually “method values,” as the
 sort key in a SortOrder. A method value is a value assigned to a method variable
 (“Method variables” on page 61). And for a SortOrder, the method variable's implicit
 declaration is:

 Is Function (<itemtype>):<methname> Is <intrinType>

 Where:

 <itemtype> The class of the items in the collection to be sorted.

 <methname> A method name, but merely a placeholder in an actual declaration.
 Any method (system or user), class Variable or Property, local method,
 or method variable that fits the declaration can be used in the
 SortOrder.

 <intrinType> A User Language intrinsic class type returned by the function.

 In the examples below, the method values are respectively a class Variable, a method
 variable, a local method, and a special method value, all of which satisfy the Function
 template described above.

 1. The sortorder in the following example specifies a class Variable as the sort key:
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 class info
 public
 variable name is string len 32
 variable rank is float
 variable serialnumber is string len 8
 end public
 end class
 ...
 %order is object sortOrder for info
 ...
 %order = ascending(name)

 2. The following example outlines the use of a method variable as a SortOrder sort
 key. Hypothetical user class Order has two Variables to sort its data by, and they
 are conditionally assigned to method variable %sortMethod.

 ...
 %sortMethod is function (order):number is float
 ...
 If ..
 %sortMethod = totalprice
 End if
 If ..
 %sortMethod = totalProductionCost
 End if
 ...
 %orders = %orders:sortnew(descending(%sortMethod))

 3. In this example, a Local method (“Defining and invoking a local method” on page
 36) is used to accommodate a SortOrder function that requires a parameter. The
 SortOrder syntax does not provide for specifying a parameter for the method
 parameter.

 Say the totalPrice method is a function that accepts a parameter ("clientRating")
 which is used in its calculation of the total price. You can define a local method
 (tprice) to be used in the SortOrder instead of totalPrice:

 %clientRating is float

 local function tprice is float expose
 return %this:totalprice(%clientRating)
 end function

 %orders = %orders:sortnew(descending(tprice))
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 If ClientRating was already a member of the Order class, you would specify:

 local function tprice is float
 return %this:totalprice(%this:clientRating)
 end function

 %orders = %orders:sortnew(descending(tprice))

 If tprice was used in many places, you could move it into the Order class without
 changing the Sort calls.

 4. The SortOrder in the following fragment uses the special method value This as the
 sort key. Valid only when applied to User Language intrinsic method objects, This
 simply returns the value of the method object.

 ...
 %foo is arraylist of longstring
 %foosrt is arraylist of longstring
 ...
 %foosrt = %foo:sortNew(ascending(this))
 ...
 %foo:sort(descending(this))
 ...

 4.1.5.2 Ascending and Descending constructors

 These shared methods create a new instance of the SortOrder class. The ordering
 direction of the new instance is given by the constructor name: Ascending is low-to-
 high; Descending is high-to-low.

 The sorting key of the new instance is specified by the input parameter to the
 constructor. This parameter is a function that gets applied to each item in the collection
 that is being sorted, and it must be a method that operates on the item type and returns
 a User Language intrinsic datatype (Float, String, Longstring, or Unicode) value.

 %sord = [%(sortorder):] Ascending(function)

 %sord = [%(sortorder):] Descending(function)

 Ascending/Descending syntax

 Notes:

 ● For more information about the function parameter, see “Specifying a SortOrder's
 sort key method” on page 28.
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 ● Ascending and Descending are constructors and as such can be called with no
 method object, with an explicit class name, or with an object variable, even if that
 object is null:

 %sord = Descending(function)
 %sord = %(sortorder):Descending(function)
 %sord = %sord:Descending(function)

 ● The Ascending or Descending parameter is a method value, not a User Language
 expression, and you may not specify a function that itself has an argument.
 Example “3.” on page 29, however, shows a way to apply such a function in a sort.

 ● A special SortOrder function value is This, a method value that is valid for User
 Language intrinsic method objects only. The identity method This returns the value
 of the method object to which it is applied.

 4.1.5.3 List constructor

 This shared function is a virtual constructor, or factory method, for SortOrders. The List
 method invokes the creation of a new SortOrder instance, then populates that instance
 with items from an input list that are themselves SortOrder instances. Designed for
 specifying multiple sort criteria, the SortOrders in the object that List returns are applied
 consecutively by the sorting method that uses the SortOrder.

 %sord = [%(sortorder):] List(sordlist)

 List syntax

 List is a constructor and as such can be called with no method object, with an explicit
 class name, or with an object variable, even if that object is null:

 %sord = List(sordlist)
 %sord = %(sortorder):List(sordlist)
 %sord = %sord:List(sordlist)

 The typical way to use SortOrder lists is in a Sort or SortNew method invocation:

 %orders:sort(%myorder)

 Where, for example:

 %myorder = list(ascending(quantity), descending(price))
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 Since the arguments to the SortOrder List method are also SortOrders, you could also
 pass the %myorder variable in another List call. The following List statement inserts the
 %myorder criteria into the middle of two other sort criteria:

 %mynewOrder = list(ascending(length), %myorder, -
 descending(reverse))

 You can even pass a List call within a List call:

 %myorder = list(ascending(change), -
 list(ascending(quantity), descending (price)))

 4.1.5.4 New constructor

 This method creates a new instance of the SortOrder class. The SortOrder created by
 New is empty, that is, without a sorting order or sorting key. Applied as the parameter of
 a Sort or SortNew method, an empty SortOrder produces a copy of the input collection.

 %sord = New

 New syntax

 4.2 New system exception class: UnknownStatistic

 The UnknownStatistic exception class describes an exception associated with finding a
 string identifier that is not a valid or not an appropriate Model 204 statistic name.

 To produce an UnknownStatistic exception, you typically use a User Language Throw
 statement with an UnknownStatistic constructor (New). For example, the following
 statement throws an UnknownStatistic exception for the value ABCD:

 throw %(unknownStatistic):new(Name='abcd')

 In addition to the New constructor that creates an object instance, the class includes a
 Name property that returns the invalid statistic name.

 4.3 Constant methods

 Constant methods are methods that belong to system classes but are unique because
 they are evaluated at compilation time. These methods require constant inputs and may
 have no parameters, but they have no run-time overhead.
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 For example, the following Constant method sets %x to a string with hex value x'0678':

 %x = '0678':x

 The hex conversion is done at compilation time. The method in this example (named X)
 is a compile-time-only equivalent of the String intrinsic class HexToString method.

 As other intrinsic methods, the term “method object” is used for the constant value to
 which a Constant method is applied, even though the value is not really an object.

 Unlike other intrinsic methods, Constant methods may be invoked only against
 constants. A variable as method object is not allowed:

 %x = %y:x

 Also, a statement like %x = 1234:x is not allowed, because a Constant method
 requires the constant to have the correct datatype (in this case, String).

 Once a Constant method is evaluated, the expression compilation is replaced by the
 constant result of the evaluation, and all intermediate work quads/variables are deleted.
 Thus, '0d25':x is basically a hex constant.

 The X function and the Unicode Y function (on page 118) are the only Constant methods
 as of Sirius Mods version 7.3.

 %out = string:X

 X syntax

 4.4 Local and Common Entities

 Many methods are useful in a wide variety of applications. System methods usually fall
 into this category, as they are intended to provide basic services that are useful in many
 applications. Methods that are widely useful will usually be contained in a class, often as
 Public or Private methods, but sometimes as enhancement methods, and sometimes as
 non-enhancement shared methods.

 On the other hand, some methods have only relatively local applicability. That is, while
 useful in a specific application context, they are not likely to be useful in other contexts.
 The following are cases where using such essentially-local methods might be beneficial:

 ● As a substitute for a large block of code in the main line of application processing,
 increasing code readability.

 ● As a container for application-specific code that is repeated exactly or almost
 exactly several times in a block of code, yet does not lend itself to a loop construct.

——————————————————————————————————————————
Notes for Sirius Mods Release 7.3 33



——————————————————————————————————————————
Janus SOAP ULI
——————————————————————————————————————————

 ● As an alternative way to implement a locally recursive process.

 There are many other situations where locally applicable methods would be useful.

 Sirius Mods version 7.3 introduces local methods to facilitate writing of locally
 applicable methods.

 Local methods provide all the functionality of simple subroutines, and more:

 ● They can be nested inside other methods.

 ● They can have local variables.

 ● They can have access to containing context variables or not as one wishes.

 ● They have all the capabilities of method calls including optional and named
 parameters and the ability to return values or even be settable (a property).

 ● They are invoked with object-oriented syntax.

 Accompanying local methods are additional entities that have local scope as of Sirius
 Mods version 7.3:

 ● Classes, enumerations, and structures have local counterparts (“Local classes,
 enumerations, and structures” on page 49).

 ● Local aliases (“Local aliases” on page 50) are a simplified way to call a non-local
 method in a local context.

 ● Local variables (“Persistent and Shared local variables” on page 43) are variables
 that can be used only within a local method but that have greater persistence than
 simple percent variables.

 Also as of Sirius Mods version 7.3, Common methods and aliases (“Common methods
 and aliases” on page 54) are variations of local methods and aliases that are designed
 to be similar enough to User Language Common variables and complex subroutines to
 replace them in existing applications.

 4.4.1 Scope and locality

 One important thing to understand about local methods is the concept of scope. A
 scope is a block of code whose variables are isolated from other scopes. For example,
 the outermost scope in User Language: the block of code inside the Begin and End
 block for a request, but not inside a method or complex subroutine, is one scope.

 Each complex subroutine is another scope, and each method, yet another. This means
 that a particular variable name, say, %foo, can only be declared once in a given scope,
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 and that variable is distinct from an identically named variable in another scope. So, in
 the following example, %foo is a Stringlist object variable in the outermost scope, a
 Unicode variable in complex subroutine WorkHarder, and a Float variable in function
 Cipher in class Neat.

 begin
 %foo is object stringlist
 ...
 subroutine workHarder
 %foo is unicode
 ...
 end subroutine
 ...
 class neat
 ...
 function cipher is float
 %foo is float
 ...
 end function
 ...
 end class
 ...
 end

 Because the outermost, complex subroutine, and method scopes are isolated, there is
 no danger of confusion for the %foo variables in the preceding example. In fact, there is
 no way to access the outermost scope %foo stringlist from the inside of complex
 subroutine WorkHarder or function Cipher, even if no local %foo had been defined in
 these scopes. Scope applies to what are termed local variables, that is, variables that
 are local to the scope.

 Class variables are always accessed via an object variable of the class, so they are not
 affected by local scoping. That is, a variable in class Clever called Junk can only be
 accessed via an object variable of class Clever. So, if %smart is an object of class
 Clever, variable Junk could be accessed via %smart:junk.

 Sometimes, the object variable is implicit. For example, inside an instance (non-shared)
 method inside of class Clever, a %junk would be interpreted as %this:junk if no local
 variable called %junk were defined. Similarly, if function Piggledy on local object
 variable %higgledy produced a Clever object, the Junk variable in that object could be
 accessed via %higgledy:piggledy:junk. Again, the Clever class variable is implicit here.

 Shared variables in a class are global in scope, that is, they maintain their value and can
 be accessed from inside of any scope. This can be done using the
 (<classname>):<variable> syntax or the %<object>:<variable> syntax.
 Because, the class distinguishes the variable from other identically named variables in
 other scopes, there is no need to scope such variables: they can be accessed from any
 scope inside a User Language request.
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 Of course, private variables in a class can only be accessed from methods inside the
 class. So, in some sense, a class is, itself, a scope where private variables in the class
 might be accessed. However, for the purposes of most discussion, scope will refer only
 to the scope for local variables, so it will only refer to the outermost (Begin/End) scope,
 complex subroutine scope, and method scope.

 It is worth mentioning common variables with regard to scoping. Common variables,
 as their name might suggest, can be accessed from many different scopes. However,
 they must be declared as common in each scope in which they are to be accessed.

 For example, to change the previous example slightly:

 begin
 %foo is object stringlist common
 ...
 subroutine workHarder
 %foo is unicode
 ...
 end subroutine
 ...
 class neat
 ...
 function cipher is float
 %foo is object stringlist common
 ...
 end function
 ...
 end class
 ...
 end

 In this example, the %foo variables in the outermost scope and in the scope for method
 Cipher in class Neat reference the same Stringlist object variable. On the other hand,
 %foo in the complex subroutine WorkHarder is a local variable, so the %foo common
 variable cannot be accessed in that scope.

 4.4.2 Defining and invoking a local method

 The local method facility lets you create methods that are not part of a class and are only
 available inside the scope within which their definition is contained. A local method does
 not require a separate declaration block before it is defined. Typically, a local method's
 declaration begins the method definition.

 Local methods are declared with the keyword Local, followed by the method type,
 followed by the method name and description:

 Local <methodType> <methodName> <methodDesc>

 Local method declaration syntax
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 Where:

 <methodType> The method type, which has the following syntax:

 Subroutine | Function | Property

 The types of local method are like those of class methods:

 Subroutine Returns no value.

 Function Returns a value, but cannot be set to a value.

 Property Can return a value or be set to a value.

 <methodName> The method name, which can be any name that follows the rules for
 User Language %variables, possibly preceded by the class that the
 method enhances (locally). However, like variable declarations
 inside of Class blocks, the name does not start with the percent (%)
 sign.

 In addition, the name cannot be the same as a simple percent
 variable in the same scope (though it can be the same as a class
 variable or method, as discussed in “Using Defer and Expose” on
 page 39).

 The method name syntax is:

 [(<className>):] <methodname>

 If a class name is not specified, the method is assumed to be a
 shared, non-enhancement local method.

 <methodDesc> The method description, which has exactly the same structure as the
 method descriptions for class variables. That is, a local method has
 an optional parameter list which can contain required and optional,
 named and unnamed parameters, and their types. The parameter
 list is followed by a method result type (for functions and properties)
 and then possibly by further qualifiers.

 The method description syntax is:

 [(<parameters>)] [is <datatype>] [<qualifiers>]

 While most qualifiers can be used for both local and class methods,
 some qualifiers (such as Public) make no sense in local method
 declarations, so they are not allowed, while a few others, like Expose
 (discussed later), only make sense for Local and Common methods.
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 An example of a local function declaration follows:

 local function (float):addAndMult(%what is float) is float

 Unlike class methods, local methods can and must be declared inside some other
 scope. And unlike complex subroutines, local methods can be contained inside any
 scope, not just the outermost scope.

 Like simple variables, local methods, themselves, have scope. That is, they can only be
 called inside the scope in which they are defined. This is different from complex
 subroutines, which must be declared in the outermost scope, but can be called from any
 scope.

 In general, as in the following example, a local method declaration is followed by the
 definition of the method (although as described in “Using Defer and Expose” on page 39,
 you can declare a method and then define it later in the request if need be).

 local function (stringlist):bytes is float
 %i is float
 %bytes is float
 for %i from 1 to %this:count
 %bytes = %bytes + %this:itemLength(%i)
 end for
 return %bytes
 end function

 When you invoke a local method (that operates on a specific object instance) you do not
 qualify the method name with a classname. The syntax for the invocation is simply:

 <object>:<method>

 A different syntax is warrented for methods that do not operate on a specific object
 instance, as discussed in “Using non-enhancement and recursive local methods” on
 page 41.

 The following request is a simple example that features a local method. The local
 function in this program calculates the number of bytes in all the items in a Stringlist:

 b

 local function (stringlist):bytes is float
 %i is float
 %bytes is float
 for %i from 1 to %this:count
 %bytes = %bytes + %this:itemLength(%i)
 end for
 return %bytes
 end function

 %sl is object stringlist
 %sl = new
——————————————————————————————————————————
38 Notes for Sirius Mods Release 7.3



——————————————————————————————————————————
 Local and Common Entities
——————————————————————————————————————————

 text to %sl
 The noise
 Of worldly fame is but a blast of wind,
 That blows from diverse points, and shifts its name,
 Shifting the point it blows from.
 end text

 printtext {~} = {%sl:bytes}

 end

 4.4.2.1 Using Defer and Expose

 As described in the previous section, a local method does not require a declaration
 separate from its definition. However, you can do so in a situation where it is warranted
 to declare a method before defining it (because method A calls method B which calls
 method A). In such a case, you specify a separate method declaration, append the
 keyword Defer to it, then repeat the declaration later in the program as part of the
 method definition:

 local function (stringlist):bytes is float defer
 ...
 other code
 ...
 local function (stringlist):bytes is float
 %i is float
 %bytes is float
 for %i from 1 to %this:count
 %bytes = %bytes + %this:itemLength(%i)
 end for
 return %bytes
 end function

 A local method has its own scope and its variables are not visible to the containing code.
 Similarly, variables in the containing code are not visible to the local method — unless
 the keyword Expose is specified on the method declaration. In the following example,
 the Multiply local method references the %multiplier variable in the containing code:

 b

 %multiplier is float

 local function (float):multiply is float expose
 return %multiplier * %this
 end function

 %multiplier = 1.5
 printtext {~} = {17:multiply}

 end
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 When you specify Expose, the %variables (and local methods) that are exposed are
 those in the containing context that are declared before the method definition. Labels,
 images, and screens are not exposed.

 A percent variable inside an exposed method “hides” a same-named variable in the
 exposed context. In the following request, the %multiplier inside the local Multiply
 method is the one that is used inside the method — not the %multiplier declared in the
 exposed context and assigned later:

 b

 %multiplier is float

 local function (float):multiply is float expose
 %multiplier is float initial(1.2)
 return %multiplier * %this
 end function

 %multiplier = 1.5
 printtext {~} = {17:multiply}

 end

 You are allowed to reference a hidden variable before it is hidden, as in this example:

 b

 %multiplier is float

 local function (float):multiply is float expose
 printText {~} = {%multiplier}
 %multiplier is float initial(1.2)
 printText {~} = {%multiplier}
 return %multiplier * %this
 end function

 %multiplier = 1.5
 printtext {~} = {17:multiply}

 end

 The first PrintText statement in the Multiply method prints the %multiplier. in the
 exposed context. The second PrintText statement prints the %multiplier declared in the
 Multiply method.

 While the value of this tactic in a small local method like the one above may be
 questionable, it might be useful in a larger local method. You might want to access a
 containing context's data after writing a great deal of code that uses the same variable
 name internally for something else.
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 Local methods that expose the containing context are nestable. Consider the following
 fragment:

 b
 ...
 local subroutine (stringlist):a expose
 ...
 local subroutine (stringlist):b
 ...
 local subroutine (stringlist):c expose
 ...
 local subroutine (stringlist):d expose

 In this example, method A can access the outermost scope's variables. Neither
 methods B, C, nor D can access the outermost scope's variables, nor can they access
 method A's because method B is not exposed. Methods C and D can both access
 method B's variables, and method D can access method C's. Probably this level of
 nesting will be quite rare.

 4.4.2.2 Using non-enhancement and recursive local methods

 In all the examples in the preceding subsection, the local methods are enhancement
 methods, which is likely to be the most common type of local method. Local methods
 can enhance intrinsic, system, or User Language classes. You can also define a non-
 enhancement local method.

 If you define a non-enhancement local method, you can invoke it in either of two ways:

 ● With %(local):, the syntax for invoking a shared method with the term Local in
 parentheses instead of a class name.

 ● With simply a percent sign (%) preceding the method name.

 Here is an example:

 b

 %a is float
 %b is longstring
 %c is fixed dp 2

 local subroutine debug expose
 printText {~} = {%a}
 printText {~} = '{%b}'
 printText {~} = {%c}
 end subroutine

 %(local):debug

 %a = 12
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 %b = 'north'
 %c = .99

 call %debug

 end

 The result is:

 %a = 0
 %b = ''
 %c = 0.00
 %a = 12
 %b = 'north'
 %c = 0.99

 Note:

 ● For a local subroutine as in the example above, the keyword Call is also legal
 before %(local):, but it is required if using just the %.

 ● The name Local is not allowed as a class name as of Sirius Mods version 7.3.

 ● As stated earlier, the name of a local method cannot be the same as a percent
 variable in the same scope.

 As a special case to support recursive local methods, unexposed methods are allowed
 to call themselves. The following definition is valid:

 local function (float):factorial is float
 if %this le 1 then
 return %this
 end if
 return %this * (%this - 1):factorial
 end function

 4.4.2.3 Using locally inherited methods

 Like enhancement methods, local methods never automatically apply to any extension
 classes. For example, if the declaration of local function bytes is:

 local function (stringlist):bytes is float

 Simply applying bytes to object %foolist (%foolist:bytes) is not allowed if object
 %foolist is of class MyStringlist which extends Stringlist. But the following is valid:

 %foolist:(stringlist)bytes
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 You can use %foolist:bytes, however, if you first specify an explicit Local Inherit
 statement:

 Local Inherit (<extensionClass>):<method> -
 From <baseclass> [<baseMethod>]

 Local Inherit statement syntax

 Where:

 <extensionClass> The name of the extended class for which you want the local
 method to be inherited.

 <method> The name of the local enhancement method that you want to be
 inherited for <extensionClass>.

 <baseClass> The class that <extensionClass> extends.

 <baseMethod> The base method name, which is assumed to be the same as
 <method>, the inherited name.

 In the case of the preceding example, the appropriate Local Inherit statement is:

 local inherit (myStringlist):bytes from stringlist

 Then the local (stringlist):bytes method is invoked by:

 %foolist:bytes

 If you want to use a different name, say characters, for the inherited method (bytes,
 above), you specify:

 local inherit (myStringlist):characters from stringlist bytes

 And to invoke the method, you specify:

 %foolist:characters

 Note: You can only locally inherit local methods.

 4.4.3 Persistent and Shared local variables

 Included in the Local features introduced in Sirius Mods 7.3 is support for two types of
 variable that can be used only within a local method. These method-specific variables
 have local scope: they can only be accessed inside the local method in which declared,
 and they have no meaning outside that method.
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 A Persistent local variable is set to its initial value every time the method that contains
 the local method is invoked. This unusual characteristic is elaborated further, below. A
 Shared local variable is never reset to its initial value; it maintains its value over the
 entire request (everything between Begin and End) regardless of where it is contained.

 A simple %variable in a local method is initialized (and stacked as needed) every time
 the local method is entered. A Persistent local variable, however, is initialized and
 stacked during entry to the context that contains the local method that contains the
 variable. This context may be a method (local or not), a User Language complex
 subroutine, or a Begin/End block.

 For example, when the Sleep method below is called, %timesSnored is initialized to 0:

 class person
 ...
 subroutine sleep
 ...
 local function snore is float
 %timesSnored is float persistent
 %consecutive is float
 ...
 %timesSnored = %timesSnored + 1
 return %timesSnored
 end function
 ...

 If Snore is called:

 ● %timesSnored is not initialized.

 ● The Sleep method is not initialized (that would make it useless for counting snores).

 ● Simple local variable %consecutive is initialized.

 If Sleep is called recursively, however, the current value of %timesSnored is stacked, as
 are all simple variables within Sleep's context. They are then restored upon the return
 from the recursive call.

 If you do want a local variable to persist over recursion, you declare it a Shared variable,
 and like a Common %variable, it will never be reinitialized or stacked:

 local function snore is float
 %timesSnored is float shared
 ...
 %timesSnored = %timesSnored + 1
 return %timesSnored
 end function
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 Note: If the code that contains the local method that contains a Persistent variable is
 the Begin/End block or a complex subroutine, no variable value re-initialization occurs —
 in this case, there is no difference between a Persistent local variable and a Shared local
 variable.

 The syntax for declaring a Persistent or Shared local variable is:

 %<name> Is <type> [Persistent | Shared]

 Where:

 <name> The name of the local variable.

 <type> The variable's datatype definition.

 Note: Persistent and Shared local variables may be declared inside a Local Property
 block but outside the Get/Set blocks:

 local property concat is longstring
 %shadow is longstring persistent
 set
 %shadow = %shadow with %concat
 end set
 get
 return %shadow
 end get
 end property

 Prior to the introduction of Persistent variables in Sirius Mods version 7.3, only the
 Get/Set blocks were allowed inside a Property block.

——————————————————————————————————————————
Notes for Sirius Mods Release 7.3 45



——————————————————————————————————————————
Janus SOAP ULI
——————————————————————————————————————————

 4.4.3.1 Working with Persistent variables

 Persistent variables provide a way for a method to locally maintain some value that
 needs to be remembered from call to call. The following examples show how this
 capability can be used to make local variables and properties interchangeable.

 For example, suppose one subroutine locally manipulates %balance, and a local
 function BalanceChange returns the change since the last time you checked:

 subroutine calculate
 ...
 %balance is float
 ...
 local function balanceChange is float expose
 %lastBalance is float persistent
 %return is float
 %return = %balance - %lastBalance
 %lastBalance = %balance
 return %return
 end function
 ...

 Persistent variable %lastBalance in balanceChange gets initialized to 0 whenever
 Calculate is entered, at the same time that %balance gets initialized.

 Now, suppose you want to change %balance, as above, into a property. You can use
 Persistent variable shadow to maintain the value of %balance:

 subroutine calculate
 ...
 local property balance is float
 %shadow is float persistent
 get
 return %shadow
 end get
 set
 %shadow = %balance
 end set
 end property
 ...

 Once you have the local property definition above, then inside subroutine Calculate,
 references to the Balance property can simply use a percent sign instead of using a
 %(local) qualifier (introduced on page 41). For example:

 %balance = %balance + %adjustment

 Consequently, you can change a local variable to a property and vice versa without
 affecting any of the code that uses the property.
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 Carrying this reversibilty concept further, you could also readily change a Common
 variable to a property. For example, to turn Common variable %foo into a property, you
 might do something like the following:

 class common
 public shared
 property foo is longstring
 ...
 end public shared
 ...
 end class

 Where you want to access the property locally as %foo, you specify a local alias (as
 described in “Local aliases” on page 50):

 local alias foo for (common):foo

 Then when you type %foo in that scope, you access the property common):foo.

 4.4.3.2 Using Persistent versus exposing the local method

 A Persistent variable maintains its value across subsequent invocations of the local
 method that contains it, but only until the next time the container of that method is called.
 A Shared variable maintains its value for the duration of the request.

 Consider the method called MonthlyPayment:

 class labor
 public
 ...
 function monthlyPayment is float
 ...
 end public
 ...
 end class

 Suppose inside MonthlyPayment you want a local property to keep track of the total
 payments, but which will never return a value larger than 2000. The property might look
 like:
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 class labor
 ...
 function monthlyPayment is float
 ...
 local property amount is float
 %currentAmount is float persistent
 get
 if %currentAmount gt 2000 then
 return 2000
 end if
 return %currentAmount
 end get
 set
 %currentAmount = %amount
 end set
 end property
 ...
 end function
 ...
 end class

 Because %currentAmount is Persistent, it will get set to 0 every time MonthlyPayment is
 entered. If it was Shared, its value would be preserved between invocations of
 MonthlyPayment, which is not what is wanted here. And if it was a simple local variable
 inside Amount, it would get set to 0 every time Amount was invoked.

 Compare the solution above to the following alternative. You can accomplish the same
 end if you make %currentAmount a simple variable inside of MonthlyPayment, and if you
 make Amount an “exposed” method (introduced on page 39):

 class labor
 ...
 function monthlyPayment is float
 ...
 %currentAmount is float
 ...
 local property amount is float exposed
 get
 if %currentAmount gt 2000 then
 return 2000
 end if
 return %currentAmount
 end get
 set
 %currentAmount = %amount
 end set
 end property
 ...
 end function
 ...
 end class
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 But this approach has weaknesses:

 ● %currentAmount can be set or retrieved throughout MonthlyPayment, which may be
 inviting a problem.

 ● Making Amount exposed opens the door to problems or bugs caused by variables
 shared between Amount and MonthlyPayment.

 The latter of these is not necessarily a weakness — you might prefer that Amount is able
 to see MonthlyPayment's variables, or you might want %currentAmount to be
 manipulated in code outside of Amount. But Persistent can occasionally be a superior
 way to provide just the right level of isolation of a local variable.

 4.4.4 Local classes, enumerations, and structures

 It may be advantageous in rare cases to define an entire class for use for a local scope.
 Janus SOAP ULI support for local tools introduced in Sirius Mods version 7.3 includes
 local classes, as well as for local enumerations, and local structures.

 A local class is a class whose members and objects are available only inside the scope
 within which their definition is contained. For example, within the definition of a method
 in a class, you might want to make use of a local class:

 class myclass
 ...
 public
 function foobar is float
 end public
 ...
 function foobar is float
 ...
 local class mumble
 public
 subroutine spec5(%newval is float)
 end public

 subroutine spec5(%newval is float)
 ...
 end subroutine
 end class mumble
 ...
 call spec5(19)
 ...
 end function
 ...
 end class myclass

 A local class block is no different from a normal class block except that the class name
 must be preceded by the keywords Local Class.
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 You may define a local class in any scope in a program, including within a local method
 and within the outermost scope (directly within Begin and End statements). A local class
 in the outer scope is different from a normal class in that it can only be referenced by
 outer scope code, simple subroutines, and local “exposed” subroutines.

 A local class “hides” any same-named class in the global scope. That is, within the local
 scope, local class member and variable names take precedence, and out-of-scope
 same-named methods and variables cannot be accessed. Similar hiding was discussed
 for variables in local methods (see “Using Defer and Expose” on page 39), but unlike
 local methods, which have a workaround for this hiding, there is no way to unhide a
 hidden class.

 Local structures and enumerations

 Just as you can prepend the keyword Local to a class block, define the class, then
 apply the class contents in the local scope, you can also define a locally-scoped
 enumeration or a locally-scoped structure as of Sirius Mods version 7.3.

 Within a method or complex subroutine, only such a local enumeration or structure is
 allowed: the keyword Local is required for any enumeration or structure block you
 declare inside a method or complex subroutine.

 The syntax of enumeration blocks and structure blocks are described in the Janus
 SOAP Reference Manual.

 4.4.5 Local aliases

 In certain circumstances, you can improve code readability and possibly coding
 efficiency by mapping an alternative name to an existing method for a local scope. You
 do this by declaring a local alias.

 For example, consider a case where you have a class named Utility that contains an
 enhancement method named Shift that operates on strings:

 class utility
 public shared
 function (string):shift(%number is float) is longstring
 ...
 end public
 end class

 Suppose that in some context in your program, you use many statements like these to
 operate on objects that belong to another class:

 %a = %b:(+utility)shift(1)
 %c = %d:(+utility)shift(2)
 %e = %f:(+utility)shift(3)
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 As a way to eliminate the repetition of the qualifying classname, you can define an alias:

 local alias (string):shift for (+utility)shift

 Then the statements above that are in the same local scope as the alias statement can
 be shortened to:

 %a = %b:shift(1)
 %c = %d:shift(2)
 %e = %f:shift(3)

 An alternative way to accomplish the same economy with a little more effort is to define
 a local function:

 local function (string):shift(%number is float) is longstring
 return %this:(+utility)shift(%number)
 end function

 Although you can declare and use a local alias for system and user class methods, they
 are probably most suited for enhancement methods. Because of the potential confusion
 caused by aliases, you probably should use them sparingly.

 Formally, the syntax for an alias declaration is:

 Local Alias [(<class>):]<alias> For -

 [(+<enhancingClass>) | (<containingClass>):]<method>

 Local alias declaration syntax

 Where:

 <class> The class of the objects on which the actual method, <method>,
 is defined to operate.

 If the alias is for an instance method, you must specify the class
 before the alias name. If for a shared, non-enhancement
 method, you do not specify a class before the alias name.

 <alias> The name of the method alias. This name typically is the same
 as <method>, but it does not have to be.

 +<enhancingClass> The name of the class in which <method> is a member. Specify
 this class if <method> is an enhancement method.

 <containingClass> The name of the class in which <method> is a member. Specify
 this class if <method> is a shared method.

 <method> The name of the actual method for which the alias is to be used.

——————————————————————————————————————————
Notes for Sirius Mods Release 7.3 51



——————————————————————————————————————————
Janus SOAP ULI
——————————————————————————————————————————

 Examples

 The following series of examples demonstrates how to use local aliases in a variety of
 contexts.

 1. The following fragment shows an alias for an instance method (Stringlist Count):

 local alias (stringlist):number for count
 ...
 %sl is object stringlist
 ...
 print %sl:number

 2. In the following example, local alias Foolish is used for public subroutine Silly in
 class Absurd:

 class absurd
 ...
 public
 ...
 subroutine silly
 ...
 end public
 ...
 end class
 ...
 local alias (absurd):foolish for silly
 ...
 %whacky is object silly
 ...
 %whacky:foolish
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 3. In the following example, a local alias is used for an enhancement method in class
 Util for Stringlists. This is likely an atypical case where the local alias name is not
 the same as the enhancement method name.

 class util
 ...
 public shared
 ...
 function (stringlist):hash is longstring
 ...
 end public shred
 ...
 end class
 ...
 local alias (stringlist):digest for (+util)hash
 ...
 %sl is object stringlist
 ...
 print %sl:digest

 4. As shown in this example for the System class method Arguments (from the Janus
 SOAP Reference Manual), a local alias statement for a non-enhancement, shared
 method must not have a class name preceding the alias name:

 local alias args for (system):arguments
 ...
 printtext Input arguments: {%args}

 Note that a non-instance alias is simply accessed by the alias name preceded by a
 percent sign (%args) — just like a local non-instance method (see “Using non-
 enhancement and recursive local methods” on page 41, for example). The
 alternative access to this is to use the keyword Local, as in:

 printtext Input arguments: {%(local):args}

——————————————————————————————————————————
Notes for Sirius Mods Release 7.3 53



——————————————————————————————————————————
Janus SOAP ULI
——————————————————————————————————————————

 You can also use the simple percent-sign access for an alias for a non-instance
 User Language method, as in the following:

 class foobar
 ...
 public shared
 ...
 property mostFoo is float
 ...
 end public shared
 ...
 end class
 ...
 local alias maxFoo for (foobar):mostFoo
 ...
 %maxFoo = 77
 ...
 print %maxFoo

 5. You can also use a local alias to provide an alias for a hidden method. For
 example, suppose your program has many Stringlist Add calls in a local context,
 and you are required to make the same modification to each of those Add calls.
 Rather than changing each Add call “by hand,” a convenient solution is to create a
 local Add method that applies the modification:

 local function (stringlist):add(%what is longstring) -
 is float
 ...
 end function

 To call the system Stringlist Add method from within the local Add function, you can
 use an alias like the following — otherwise an Add call inside the function is a
 recursive call to itself:

 local function (stringlist):add(%what is longstring) -
 is float
 local alias (stringlist):realAdd for add
 ...
 return %this:realAdd(%what)
 end function

 4.4.6 Common methods and aliases

 As of Sirius Mods version 7.3, you can define Common methods and Common
 aliases. The only methods you can declare as Common are properties and subroutines.
 The only Common alias you can declare is for a Shared Property.

 Common properties and Common subroutines are designed to ease the migration of
 existing User Language code elements to comparable Janus SOAP ULI object-oriented
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 constructs. You can define a Common property, for example, that is largely
 interchangeable with a User Language Common variable. Similarly, a Common
 subroutine can be used interchangeably with a User Language complex subroutine.
 Common functions do not exist, because prior to Janus SOAP ULI there were no user-
 created User Language functions (so no functions to migrate).

 4.4.6.1 Declaring and invoking a Common method

 Like a Local method, a Common method is not part of a class and its contents are not
 visible to the containing code. A Common Property is only available inside the scope
 within which its definition is contained, but a Common Subroutine (which must be at the
 outermost scope) is available throughout the request.

 A Common method does not allow a separate declaration block before it is defined; its
 declaration always begins the method definition. Its declaration syntax is like that for a
 Local method (“Defining and invoking a local method” on page 36). A Common method
 is declared with the keyword Common, followed by the method type, followed by the
 method name and description:

 Common <methodType> <methodName> <methodDesc>

 Common method declaration syntax

 Where:

 <methodType> The method type, which has the following syntax:

 Subroutine | Property

 <methodName> The method name, which can be any name that follows the rules for
 User Language %variables, but it cannot be the same as a simple
 percent variable in the same scope.

 <methodDesc> The method description, which has the same structure as the method
 descriptions for Local methods:

 [(<parameters>)] [is <datatype>] [<qualifiers>]

 An Initial clause is not allowed. The qualifier Defer is not
 allowed. The qualifier Expose is allowed only for Common
 subroutines.

 An example of a Common property declaration follows:

 common property foo is float
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 A Common Property may be contained inside any scope in a request; a Common
 Subroutine must be contained in the outermost scope. A Common Property must be
 called inside the scope in which it is defined. A Common Subroutine may be called from
 any scope.

 The way you invoke a Common method depends on whether the method is a Property
 or a Subroutine, as described in “Using a Common Property” and “Using a Common
 Subroutine” on page 57.

 4.4.6.2 Using a Common Property

 The principle reason for the existence of Common properties and aliases is to enable a
 Common variable declaration to be converted into a Common Property declaration
 without changing the code. You can only declare a Common property that has no
 parameters, but unlike common subroutines, you can declare a Common property within
 any scope in a request.

 As an example, consider the following Common property definition:

 common property notSmall is float
 %shadow is float shared
 set
 if %notSmall gt 10 then
 %shadow = %notSmall
 else
 %shadow = 10
 end if
 end set
 get
 return %shadow
 end get
 end property

 To access this property, since it is not a member of a class, you must declare as
 Common within a scope a variable with the same name as the property name:

 %notSmall is common

 Declaring a same-named Common variable is necessary even in the scope in which the
 Common property is defined. If you specify datatype attributes on the Common variable
 declaration, they must match the property datatype:

 %notSmall is float common

 If you are converting Common variables to properties, the Common Property definition
 block may well be in one Included procedure while the common variable declaration is in
 another. Or you might want a Common variable that is declared in some standard
 Include block to be a Property in a particular request. You might just have the Common
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 Property block at the top of the request (after the Begin) and let the Common variable be
 used wherever it is already declared.

 For an additional example featuring Common properties and variables, see “Using
 Common aliases” on page 59.

 4.4.6.3 Using a Common Subroutine

 Just as Common properties enable a fairly straightforward conversion of User Language
 Common variables to properties, so Common subroutines simplify the conversion of
 User Language complex subroutines to Janus SOAP ULI subroutines. Such a
 subroutine conversion is advantageous because, without having to change the
 invocation of a formerly complex, now Common, subroutine, you gain the benefits of
 object-oriented methods:

 ● Automatic initialization of local variables.

 ● Optional and named parameters.

 ● Better recursion behavior.

 Since Local subroutines are tightly scoped and restricted to the scope in which they are
 defined, they are not suited to the conversion task because complex subroutines are
 available throughout the request, that is, essentially common.

 A Common Subroutine is like a Local Subroutine except:

 ● It is invoked like a complex subroutine:

 Call <subroutineName>

 Note that no percent sign (%) precedes the subroutine name.

 ● It may be contained only in the outermost (Begin/End) scope of a request; it cannot
 be nested.

 ● It is in the same namespace as complex subroutines, so Common and complex
 subroutines may not have the same name.

 Invoking a Local method that has the same name as a Common subroutine does not
 preempt (hide) the invocation of the subroutine, because the Common subroutine must
 be preceded by the Call keyword. This is true even if the Local method is a subroutine.
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 4.4.6.4 Using Common aliases

 As of Sirius Mods version 7.3, you can declare a Common Alias for a shared, non-
 enhancement property. The most likely use of this alias is to provide a property inside a
 class that replaces a common variable. This might be advantageous by providing
 access to private class variables from within the property:

 class util
 public shared
 ...
 property goofy is longstring
 ...
 end public shared
 ...
 end class
 ...
 common alias pluto for (util):goofy
 ...
 %pluto is common
 ...

 The format of the Common Alias statement is straightforward:

 Common Alias <aliasName> For (<class>):<sharedProperty>

 Common alias declaration syntax

 Where:

 <aliasName> The name of the shared method alias.

 <class> The name of the class in which <sharedProperty> is a member.

 <sharedProperty> The name of the property for which the alias is to be used.

 The following example shows two common properties sharing private data via a class.
 In the example, you enforce a condition that the request is cancelled if the sum of two
 common variables exceeds 100:

 b

 class util
 public shared
 property foo is float
 property bar is float
 end public shared
 private shared
 variable shadowFoo is float
 variable shadowBar is float
 end private shared
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 property foo is float
 get
 return %shadowFoo
 end get
 set
 assert (%foo + %shadowBar) le 100
 %shadowFoo = %foo
 end set
 end property
 property bar is float
 get
 return %shadowBar
 end get
 set
 assert (%bar + %shadowFoo) le 100
 %shadowBar = %bar
 end set
 end property
 end class

 common alias foo for (util):foo
 common alias bar for (util):bar

 %foo is common
 %bar is common

 %foo = 22
 %bar = 33
 printText {~} = {%foo}, {~} = {%bar}

 %foo = 44
 %bar = 55
 printText {~} = {%foo}, {~} = {%bar}

 %foo = 66
 %bar = 77
 printText {~} = {%foo}, {~} = {%bar}

 end

 The result is:

 %foo = 22, %bar = 33
 %foo = 44, %bar = 55
 *** 1 CANCELLING REQUEST: MSIR.0491: Assert: line 17 ...
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 4.5 Method variables

 As of Sirius Mods version 7.3, Janus SOAP ULI supports method variables. Method
 variables are variables that reference methods. They can be used to invoke varying
 methods with a particular, unchanging invocation. For example, to conditionally invoke
 the system intrinsic Right, Left, or Centre method (“String intrinsic methods” on page 77),
 you can do something like the following:

 %justify is function (string):justify(%amount is float) -
 is longstring
 ...
 if %x then
 %justify = right
 elseif %y then
 %justify = centre
 else
 %justify = left
 end if
 ...
 printtext {'Whatever':%justify(10)}
 printtext {%something:%justify(10)}

 As shown in the preceding example, to use a method variable you first declare it, then
 assign a method to it, then invoke it. The declaration specifies the type of method to
 which the method variable may refer. Functions and Subroutines are the two type
 options. A Function variable is required if the method (or class variable) you want to
 assign to the variable returns a value (this is always true for class variables). A
 Subroutine variable is used if the method to be assigned does not return a value or is
 Callable.

 The method you assign to a method variable can be a system method, a User Language
 method, (instance method, enhancement method, shared method, or local method), or a
 class variable. Invoking the method using the method variable employs the same syntax
 as invoking the method directly, except that the method variable is used.

 The following example shows assignment from a user class method, class variables,
 and a local method:

 b

 class junk
 public
 variable a is float
 variable b is string len 32
 function c is float
 end public
 function c is float
 return %this:a:toPower(3)
 end function
 end class
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 local function (junk):aTimesC is float
 return %this:a * %this:c
 end function

 %rubbish is object junk
 %rfunc is function (junk):whatever is float

 %rubbish = new
 %rubbish:a = 3
 %rubbish:b = 'Holy cow!'

 %rfunc = a
 printText {~} = {%rubbish:%rfunc:right(20, pad='*')}
 %rfunc = b
 printText {~} = {%rubbish:%rfunc}
 %rfunc = c
 printText {~} = {%rubbish:%rfunc}
 %rfunc = aTimesC
 printText {~} = {%rubbish:%rfunc}

 end

 The result is:

 %rubbish:%rfunc:right(20, pad='*') = *******************3
 %rubbish:%rfunc = Holy cow!
 %rubbish:%rfunc = 27
 %rubbish:%rfunc = 81

 Note: The second line of the result contains string output. Because of loose datatyping
 for intrinsics, a method variable declared as Float can return a String (or Unicode) value,
 if the method assigned to it returns such a value.

 Notice also that class Variables are used exactly like functions in the examples above.

 Function or Subroutine variables may not be passed between requests; they are always
 nullified between requests. Function or Subroutine variables may not appear inside of
 global objects.

 4.5.1 Declaring a method variable

 The syntax for the declaration of a method variable is shown below:

 <%var> [is] <methodType> <methodDesc>

 Where:
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 <%var> The name of the method variable, which can be any name that
 follows the rules for User Language %variables.

 <methodType> The type of method that is to be represented by the method variable.
 The options are Function and Subroutine. Function is required if
 the method (or class variable) returns a value. Subroutine is used if
 the method does not return a value or is Callable.

 Strictly speaking, Function and Subroutine are the classes of the
 method object that is is referenced by the method variable. There
 are currently no methods in the Function or Subroutine class.

 <methodDesc> The function or subroutine declaration template, which is essentially
 the same as a normal method declaration, consists of the method
 name followed by the method description:

 [(<class>):]<methname>[(<parms>)] -
 [Is <returnType>] [<methodQualifiers>] -
 [<methvarQualifiers>]

 ● <methname>, the method name, which can be any name that
 follows the rules for User Language %variables, is preceded by
 its class as necessary, and is followed by its parameters, if any.
 For more about the method name, see the example that follows
 the syntax terms description.

 ● <class> identifies the class of objects to which the method
 applies. Two method variables that are identically declared
 except for their class specifications are not equivalent. That is,
 given these declarations:

 %foo is function (stringlist):hash is float
 %bar is function (stringlist):hash is float
 %junk is function (xmlDoc):hash is float

 The following is valid:

 %foo = %bar

 But the following is not valid: %foo = %junk

 ● The class designation supplies context. Given the declarations
 in the previous item, the following assignment implies the Count
 method in the StringList class:

 %foo = count

 Note: Count above references the StringList Count method
 unless you had created a local Stringlist enhancement method
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 called Count, in which case method %foo references the local
 Count method.

 ● Omitting a class specification implies that the method referred to
 by the method variable does not operate on an instance of an
 object variable, that is, it is a shared method. Such a method
 variable may be assigned to a conforming shared method in any
 class.

 For example, the following declaration specifies a method
 variable that does not apply to an object instance:

 %debug is subroutine debug

 Consequently, valid assignments could take any of the following
 forms:

 %debug = (myclass):sharedSubroutine
 %debug = (yourclass):sharedSubroutine
 %debug = localMethod
 %debug = (object):garbageCollect

 ● The method parameter list can contain required and optional,
 named and unnamed parameters, and their types. The
 parameter list is followed by a method result datatype (for
 functions) and then possibly by further qualifiers.

 For example, a Calculate method in Myclass that takes a
 numeric value and returns a numeric value is declared as:

 function (myclass):calculate(%x is float) -
 is float

 ● As shown in the example in “Method variables” on page 61, a
 method variable declared with a <returnType> that is a User
 Language intrinsic datatype can return another intrinsic type if
 you assign a method to it that returns the other type. This is
 because User Language allows the assignment from one
 intrinsic type to another.

 ● Most of the qualifiers that can be used for a class method
 definition (like Common, Global, Auto, etc.) are valid for method
 variable declarations. Some qualifiers (such as Public) make no
 sense in method variable declarations, so they are not allowed.

 Throws clause qualifiers are also not allowed, although you may
 assign a method that throws exceptions to a method variable.
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 Since the method to which a method variable refers may have a
 qualifier in its definition, and you may want a qualifier for the
 operation of the method variable itself, you can use parentheses
 to separate the terms in the method type and description from
 the method variable qualifiers. For example:

 %x is (function (stringlist):stupid -
 is float default(-1)) common

 Or, for a method variable for methods that return a method:

 %x is (function (stringlist):stupid -
 is function (string):whatever is float) -
 common

 In the following example, the %stooge Function variable is declared for the Mayhem
 class:

 class mayhem
 public
 variable moe is float
 property larry is float
 function curly is float
 end public
 end class

 %stooge is function (mayhem):Number is float

 In this declaration:

 ● Function is used for the object declaration, indicating that the method returns a
 value.

 ● The name Number is actually nothing but a placeholder, and the above declaration
 is considered identical to:

 %stooge is function (mayhem):Placehold is float

 Some placeholder is needed in the Function name position to make the declaration
 read properly, and you may want to put a meaningful name there to suggest the
 intent of the method. But whether the name is specified as Number or as
 Placehold, the following assignments are all valid:

 %stooge = moe
 %stooge = larry
 %stooge = curly
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 The method values to which the method variable in this example refers are in fact
 class Variables, which fit the %stooge declaration: they are function-like, operating
 on a Mayhem object and returning a Float.

 ● If the method in the declaration has parameters, as in:

 %stooge is function (mayhem):meaningless(%x is float) -
 is float

 The parameter names do not get used, so the above declaration is equivalent to this
 one:

 %stooge is function (mayhem):meaningful(%y is float) -
 is float

 Thus, if two method variables contain references to methods on a Mayhem object
 that take a float input parameter and return a float, they can be assigned to each
 other, as in the following:

 %stooge is function (mayhem):meaningless(%x is float) -
 is float
 %stud is function (mayhem):meaningful(%y is float) -
 is float
 ...
 %stooge = %stud

 Note: For NameAllowed or NameRequired parameters, the parameter names are
 meaningful in the method object declarations.

 4.5.2 Assigning a method variable

 You assign a method value to a method variable using the following syntax:

 <%var> = [(+<classname>)]<methname>

 Where:

 <%var> The name of the method variable.

 <classname> The name of the class to which the method value to be assigned
 belongs. This name is necesary if the method is a shared method or
 an enhancement method; otherwise, the class specified in the method
 variable declaration is implied. The plus sign is necessary for an
 enhancement method.
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 <methname> The name of the method value to which the method variable will refer.
 This is a system or User Language method (instance method,
 enhancement method, shared method, or local method), a class
 member (Variable or read-only Property), or a method variable that fits
 the method description (<methodDesc>) in the method variable
 declaration (“Declaring a method variable” on page 62).

 This could even be the name of a method that returns a method value
 that fits the method description.

 Notes:

 ● You may assign a method that takes no parameters to a method variable that is
 declared as referring to a method with a parameter. For example, if function
 variable %goo is declared as:

 %whynot is function (silly):whatever(%x is float) -
 is float

 The following assignemnt is valid if Z is a variable in class Silly:

 %whynot = Z

 In such a case, the parameter, %x, in the method variable declaration is ignored.
 This is allowed because methods are allowed to ignore a parameter value.
 Similarly, say a function in class Silly is defined as:

 function stupid(%whatever is float, -
 %z is longstring optional) is longstring

 Then Stupid may also be validly assigned to %whynot:

 %whynot = stupid

 And whenever Stupid is invoked via %whynot, the optional parameter %z will not be
 present.

 ● Method variables follow the rules for NameAllowed and NameRequired parameters.
 If a method variable declaration specifies a method with one of these types of
 parameter, you may not assign to the variable a method that does not have the
 same parameter name type.

 ● A method variable may be assigned to an enhancement method. The following
 statement assigns to %whynot the float enhancement method in class Util called
 BigOnes which returns a float object:

 %whynot = (+util)bigOnes
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 ● If a method variable is declared as applying to a base class, you may not assign an
 extension class method to it. The method variable must be applicable to all objects
 of the base class, and setting it to a method of a specific extension class would
 violate this principle.

 ● You may not assign an overridable method to a method variable.

 ● In cases where a method variable is declared as operating on a User Language
 intrinsic datatype object (String, Float, Unicode) and returning a User Language
 intrinsic datatype value, the method variable may be assigned to the special value
 This, which is an identity method that simply returns its method object.

 For example, given the code fragment at the beginning of “Method variables” on
 page 61:

 %justify is function (string):justify(%amount is float) -
 is longstring
 ...
 if %x then
 %justify = right
 elseif %y then
 %justify = centre
 else
 %justify = left
 end if
 ...
 printtext {'Whatever':%justify(10)}
 printtext {%something:%justify(10)}

 You can validly change the third %justify assignment to:

 %justify = this

 If the Else logical path is followed, the PrintText statement will simply print the string
 to which it is applied, without justification or padding.

 The This value is especially useful for sorting and finding maximum and minimum
 values in collecitons. Using This in non-intrinsic contexts produces a compilation
 error.

 4.5.3 Invoking a method variable

 The syntax for invoking a method via a method variable is:

 <objvar>:<%var>[:<moreMethods>]
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 Where:

 <objvar> The object variable to which the method variable, %var, is applied.

 If %var is defined not to operate on instance objects of some class,
 the syntax you use is:

 %(local):<%var>[:moreMethods]

 <%var> The name of the method variable.

 <moreMethods> Additional methods that may be strung together, that is, applied to
 the result of applying %var to %objvar.

 Examples:

 ● In the following example, method variable %foo has this declaration:

 %foo is function (stringlist):subset is object stringlist

 This declaration indicates that %foo must contain a reference to a method that
 operates on a StringList object and returns a StringList object. The following local
 function is defined in the same scope as %foo, after which the function is assigned
 to %foo:

 local function (stringlist):everyOther is object -
 stringlist
 %outlist is object stringlist
 %i is float
 %outlist = new
 for %i from 1 to %this:count by 2
 %outlist:add(%this(%i))
 end for
 return %outlist
 end function
 ...
 %foo = everyOther

 To invoke the EveryOther method against Stringlist variable %list, you apply
 method variable %foo:

 %list = %list:%foo

 To invoke the EveryOther method against %list and then print the result, you use:

 %list:%foo:print
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 Stringing methods together can be taken further. To invoke EveryOther on %list,
 then apply EveryOther to the result of that, and finally print the output of those
 operations:

 %list:%foo:%foo:print

 ● In the following example, a method variable that is set to a shared class variable is
 invoked using %(local), the syntax for invoking a local shared method. A method
 variable requires some context against which to be invoked, and here this is the
 local context. For more information about the keyword Local, see “Defining and
 invoking a local method” on page 36.

 begin
 class Reply
 public shared
 variable validate is float initial(1)
 end public shared
 end class Reply

 %rc is float
 %rcMeth is function rcReturner is float

 %rcMeth = (Reply):validate

 %rc = %(local):%rcmeth
 if %rc then
 printText Error
 else
 printText Success
 end if
 end

 This request prints the word Error.

 4.6 Float intrinsic methods

 Multiple new methods are added, as described in the following subsections. Many of the
 examples use the PrintText statement, which was introduced in Sirius Mods version 7.2
 and is described in the Janus SOAP Reference Manual.

 4.6.1 Absolute function

 This function returns a number that is the absolute value of the method object.

 %value = number:absolute

 Absolute syntax
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 The following statement returns 6.4 to %y:

 %y = -6.4:absolute

 4.6.2 AntiLog function

 This function returns a number that is the natural anti-logarithm (or exponential) of the
 method object value. The result is the natural logarithmic base (e) raised to the power of
 the method object value.

 AntiLogE is a synonym for AntiLog.

 The AntiLog function is an object-oriented version of the $EXP function, which is
 described in the Sirius Functions Reference Manual.

 %value = number:antiLog

 AntiLog syntax

 The following statement returns '1':antilog = 2.71828182845905.

 PrintText {~} = {'1':antilog}

 4.6.3 AntiLog10 function

 This function returns a number that is the base-10 anti-logarithm (or 10's exponent) of
 the method object value. The result is (10), the base-10 logarithmic base, raised to the
 power of the method object value.

 The AntiLog10 function is an object-oriented version of the $EXP10 function, which is
 described in the Sirius Functions Reference Manual.

 %value = number:antiLog10

 AntiLog10 syntax

 The following statement returns '2':antiLog10 = 100.

 PrintText {~} = {'2':antiLog10}
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 4.6.4 AntiLog2 function

 This function returns a number that is the base-2 anti-logarithm (or 2's exponent) of the
 method object value. The result is (2), the base-2 logarithmic base, raised to the power
 of the method object value.

 The AntiLog2 function is an object-oriented version of the $EXP2 function, which is
 described in the Sirius Functions Reference Manual.

 %value = number:antiLog2

 AntiLog2 syntax

 The following statement returns '-3':antilog2 = 0.125.

 PrintText {~} = {'-3':antiLog2}

 4.6.5 Div function

 This function returns the integer part of the result of dividing the method object by the
 method argument.

 The numbers to be divided are first rounded to the nearest integer, including zero. Any
 remainder from the division is ignored.

 %quo = number:Div(num)

 Div syntax

 The following statement returns -95 to %z:

 %z = -191.4:div(2.3)

 4.6.6 IntegerToBinary function

 This function converts an integer to its binary string representation. Only integers that
 convert to a string no longer than four characters are allowed.

 %str = number:IntegerToBinary(num, [Signed=bool])

 IntegerToBinary syntax
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 Several examples follow.

 ● The following statement displays an a character:

 printText {129:integerToBinary(1)}

 ● The following statement displays ?? because the resulting binary string is two non-
 displayable characters:

 printText {32769:integerToBinary(2)}

 To view the hex equivalents of the non-displayable characters above, you can use
 the StringToHex intrinsic function:

 printText {32769:integerToBinary(2):stringToHex}

 The result is 8001.

 ● The following statement displays FF7F:

 printText {-129:integerToBinary(2,
 signed=true):stringToHex}

 4.6.7 IsPrime function

 This function returns a boolean value that indicates whether the method object value,
 rounded to an integer, is prime.

 %bool = number:IsPrime

 IsPrime syntax

 The following statement returns '113':isprime = True.

 PrintText {~} = {'113':isprime}

 The enumeration value is printed, above, as the result of an implicit ToString method
 call, as described in “Implicit ToString calls for printing enumeration values” on page 94.
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 4.6.8 Log function

 This function returns a number that is the natural logarithm (the logarithm base-e) of the
 method object value.

 LogE is a synonym for Log.

 The Log function is an object-oriented version of the $Log function, which is described in
 the Sirius Functions Reference Manual.

 %value = number:log

 Log syntax

 If number is not greater than zero, the request is cancelled.

 The following statement returns '3.14159':log = 1.14472904118518.

 PrintText {~} = {'3.14159':log}

 4.6.9 Log10 function

 This function returns a number that is the logarithm base-10 of the method object value.

 The Log10 function is an object-oriented version of the $Log10 function, which is
 described in the Sirius Functions Reference Manual.

 %value = number:log10

 Log10 syntax

 If number is not greater than zero, the request is cancelled.

 The following statement returns '3.14159':log10 = 0.497149505861123.

 PrintText {~} = {'3.14159':log10}
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 4.6.10 Log2 function

 This function returns a number that is the logarithm base-2 of the method object value.

 The Log2 function is an object-oriented version of the $Log2 function, which is described
 in the Sirius Functions Reference Manual.

 %value = number:log2

 Log2 syntax

 If number is not greater than zero, the request is cancelled.

 The following statement returns '3.14159':log2 = 1.65149491087943.

 PrintText {~} = {'3.14159':log2}

 4.6.11 Modulus function

 This function returns the remainder from the division of the method object by the method
 argument. The numbers to be divided are first rounded to an integer, including zero, so
 the remainder is always an integer or zero.

 Mod is a synonym for Modulus.

 %mod = number:Mod[ulus](num)

 Modulus syntax

 The following statement returns -1 to %z:

 %z = -191.4:mod(2.0)

 4.6.12 NextPrime function

 This function returns the next prime number after the method object value.

 %value = number:NextPrime

 NextPrime syntax

 The method object value is initially rounded to the nearest integer before the next prime
 is determined.
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 The following request displays the first one hundred prime numbers after 1000:

 b
 %i is float
 %n is float
 %n = 1000
 for %i from 1 to 100
 %n = %n:nextPrime
 printText {%n}
 end for
 end

 4.6.13 PreviousPrime function

 This function returns the prime number that immediately precedes the method object
 value.

 %value = number:PreviousPrime

 PreviousPrime syntax

 The method object value is initially rounded to the nearest integer before the preceding
 prime is determined.

 The following statement returns '2.8':previousPrime = 2.

 PrintText {~} = {'2.8':previousPrime}

 4.6.14 ToFloatPower function

 This function returns a number that is the method object value raised to the float power
 specified by the method argument.

 The ToFloatPower function is an object-oriented version of the $RXPR function, which is
 described in the Sirius Functions Reference Manual.

 %value = number:toFloatPower(exponent)

 ToFloatPower syntax

 ToFloatPower uses good-fit techniques that sometimes produce slightly different results
 from ToIntegerPower (“ToIntegerPower function” on page 77) with the same inputs. For
 example:

 3:toFloatPower(6) = 728.999999999999
 3:toIntegerPower(6) = 729
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 10:toFloatPower(7) = 9999999.99999997
 10:toIntegerPower(7) = 10000000

 Consequently, you should generally use ToIntegerPower unless you are working with
 Float powers.

 4.6.15 ToIntegerPower function

 This function returns a number that is the method object value raised to the power
 specified by the method argument. The argument value is initially rounded to the
 nearest integral value.

 ToPower is a synonym for ToIntegerPower.

 The ToIntegerPower function is an object-oriented version of the $RXPI function, which
 is described in the Sirius Functions Reference Manual.

 %value = number:toIntegerPower(exponent)

 ToIntegerPower syntax

 If number is 0 and exponent is less than or equal to 0, the request is cancelled.

 The following statement returns '-.1':topower(2.8) is -0.001.

 PrintText {~} is {'-.1':topower(2.8)}

 The following statement returns '2':topower(-2.2) is 0.25.

 PrintText {~} is {'2':topower(-2.2)}

 4.7 String intrinsic methods

 Multiple new methods are added, as described in the following subsections. Many of the
 examples use the PrintText statement, which was introduced in Sirius Mods version 7.2
 and is described in the Janus SOAP Reference Manual.
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 4.7.1 BinaryToInteger function

 This function treats a string as if it were binary and converts it to an integer. The string
 may contain no more than four characters.

 %num = string:BinaryToInteger([Signed=bool])

 BinaryToInteger syntax

 Several examples follow.

 ● The following statement displays 240:

 printText {'0':binaryToInteger}

 ● The following statement displays 61680:

 printText {'00':binaryToInteger}

 ● The result of the following pair of statements is -3856:

 %string = '00'
 printText {%string:binaryToInteger(signed=true)}

 ● The result of the following pair of statements is 0:

 %string = '00':hexToString
 printText {%string:binaryToInteger}

 4.7.2 Center function

 The Center function is introduced. For a given input string and suitable specified length,
 this function returns a string of the requested length that has the original string
 embedded in the center. If the requested length is larger than the length of the input
 string, pad characters are added to the input string to produce the returned string. If the
 requested length is shorter, the input string's front and end are cropped to produce the
 returned string.

 Centre is a synonym for the Center function.

 %out = string:Center(length, [Pad=char,] [OffsetLeft=bool])

 Center syntax

 Note: This method is much like the $Center function except in cases where an uneven
 number of characters is to be padded or cropped. $Center puts the extra character on
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 the right when padding and on the left when cropping. The Center method by default
 puts the extra character on the right in both cases, and it provides an optional parameter
 if you want to use the left side instead for the extra character.

 4.7.3 Char function

 The Char function returns one byte of the method object string, at the position requested
 by its argument.

 outStr = string:Char(position)

 Char syntax

 If the position exceeds the length of method object string, the request is cancelled;
 otherwise, Char is the same as the Substring function with the given position argument
 and with the length argument set to 1.

 4.7.4 IsOneOf function

 This function returns a Boolean value that indicates whether the method object string is
 matched by one of the strings in an input list of strings. The input list of strings is
 concatenated in a single delimited longstring argument to the method. A returned value
 of True signals a successful match.

 %bool = stringoneof:(stringSet)

 IsOneOf syntax

 4.7.5 MD5digest function

 Available to Janus SOAP or Janus Network Security users, this function returns the
 16-byte (always) binary string that is the MD5 digest (hash) of the method object string.

 MD5 (Message-Digest algorithm 5) is a well-known cryptographic hashing function which
 is used in the Janus Network Security product for digital signatures. A complete
 explanation of MD5 hashing can easily be found on the internet.

 %outStr = string:MD5digest

 MD5digest syntax

——————————————————————————————————————————
Notes for Sirius Mods Release 7.3 79



——————————————————————————————————————————
Janus SOAP ULI
——————————————————————————————————————————

 The 16-byte MD5 hash of a string is typically expressed as a 32-digit hex value. In the
 following example, the output string from the MD5digest method is converted to hex
 using the stringToHex intrinsic method:

 printText {'this is a test':md5digest:stringtohex}

 The result (displayed on two lines) is:

 'this is a test':md5digest:stringtohex is
 9034E10B7993EB846B6D127070E71E25

 4.7.6 RC4encrypt function

 This function returns a binary string that is the method object string encrypted or
 decrypted with the specified RC4 encryption key. The length of the returned string is the
 same as that of the object string.

 RC4 is the default stream cipher (algorithm) used in Janus Network Security, and it may
 be used by customers who license Janus Network Security or Janus SOAP.

 RC4 is a two-way, or symmetric, cipher, so encrypting a string with a key and then
 encrypting the result of that encryption with the same key produces the original string.
 That is, the following assertion should always hold:

 assert %string:rc4encrypt(%key):rc4decrypt(%key) eq %string

 RC4decrypt is a synonym for RC4encrypt. You can use the RC4decrypt synonym to
 “document” that you are decrypting rather than encrypting in a call.

 %outStr = string:RC4encrypt(%key)

 RC4encrypt syntax

 In the following example, the output string from the RC4encrypt method is assigned to a
 variable, converted to hex using the stringToHex intrinsic method to reveal its non-
 displayable characters, then decrypted to return the original input string:

 %string = 'this is a test':rc4encrypt('key')
 printText {~} is {%string:stringTohex}
 printText {~} is: {%string:rc4decrypt('key')}

 The result is:

 %string:stringTohex is E15655DAC416D10ACB3730FA22D2
 %string:rc4decrypt('key') is: this is a test
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 4.7.7 Replace and Remove functions

 The Replace method replaces one or multiple occurrences of a substring of an input
 string (the method object) with a substitute string, and it returns the modified version of
 the input string. The Remove method removes one or multiple occurrences of a
 specified substring from an input string, and it returns the modified version of the input
 string.

 %out = string:Replace(substring, replacement, [Count=num])

 Replace syntax

 %out = string:Remove(substring, [Count=num])

 Remove syntax

 4.7.8 Reverse function

 The Reverse function is introduced. This function returns the characters in the method
 object string in right-to-left order.

 outStr = string:Reverse

 Reverse syntax

 4.7.9 SHAdigest function

 Available to Janus SOAP or Janus Network Security users, this function returns the
 20-byte (always) binary string that is the SHA digest of the method object string.

 SHA (Secure Hash Algorithm) is a set of cryptographic hashing functions; SHAdigest
 provides SHA-1, the most commonly used.

 %outStr = string:SHAdigest

 SHAdigest syntax

 The 20-byte SHA hash of a string is typically expressed as a 40-digit hex value. In the
 following example, the output string from the SHAdigest method is converted to hex
 using the stringToHex intrinsic method:

 printText {'this is a simple test':shadigest:stringtohex}
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 The result (displayed on two lines) is:

 'this is a simple test':shadigest:stringtohex is
 BC38AA2D6769639946806616C14AF0C69477AABE

 4.7.10 ToUpper and ToLower functions

 The ToUpper and ToLower function are introduced. These functions return the
 alphabetic characters in the method object string as all-uppercase or all-lowercase
 characters, respectively. Non-alphabetic characters are returned as is, and the input
 string undergoes no other change.

 outStr = string:ToUpper

 outStr = string:ToLower

 ToUpper and ToLower syntax

 4.7.11 Translate function

 The Translate method for longstrings is a method that is roughly equivalent to
 $lstr_translate.

 The Translate method takes a CharacterMap object as input. A CharacterMap object
 (“CharacterMap class” on page 11) maps In (“input table”) characters to Out (“output
 table”) characters.

 %outStr = string:translate(charMap)

 Translate syntax

 In the following request, a's are translated to B's, and c's are translated to d's, as
 dictated by the character mapping in %map:

 Begin
 %map is object characterMap
 %ls is longstring

 %map = new(in='ac',out='Bd')
 %ls = 'aaaccc'
 printtext {~} = '{%ls:translate(%map)}'
 End

 The result is:

 %ls:translate(%map) = 'BBBddd'
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 4.7.12 Unspace function

 This function removes the whitespace characters from the method object string and it
 returns the resulting string. Options are available to:

 ● Define which character or characters are to be interpreted as whitespace

 ● Remove leading whitespace, trailing whitespace, both or neither

 ● Collapse to a single whitespace character any sequences of non-leading, non-
 trailing whitespace

 %outStr = string:Unspace( [Spaces=chars], -
 [Leading=bool], -
 [Trailing=bool], -
 [Compress=bool] )

 Unspace syntax

 The following are example Unspace statements:

 %ls is longstring
 %ls = ' so me chars '

 PrintText {~} = {%ls:unspace()}
 PrintText {~} = {%ls:unspace(Spaces='X ')}
 PrintText {~} = {%ls:unspace(leading=false)}
 PrintText {~} = {%ls:unspace(trailing=false)}
 PrintText {~} = {%ls:unspace(compress=false)}

 The results are respectively:

 %ls:unspace() = so me chars
 %ls:unspace(Spaces='X ') = soXmeXchars
 %ls:unspace(leading=false) = so me chars
 %ls:unspace(trailing=false) = so me chars
 %ls:unspace(compress=false) = so me chars

 4.7.13 X function

 This function returns the unencoded value of a hex-encoded string. It is a compile-time-
 only equivalent of the HexToString intrinsic method. Since in use the method acts like a
 hex constant, it is documented with the new Constant methods (“Constant methods” on
 page 32).
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 4.8 Unicode intrinsic methods

 Five new methods are added; see “Unicode intrinsic functions” on page 112.

 4.9 List method for collections and stringlists

 This release introduces the List method, which is a virtual constructor, or factory method,
 for StringLists and Arraylists. The List method is a shared function that invokes the
 creation of a new object instance and then populates that instance with list items that
 are, respectively, the values of the method arguments.

 For example, the following List method call creates a new StringList instance whose
 three items are, respectively, the strings Moe, Larry, and Curly:

 %sl is object stringlist
 %sl = list('Moe', 'Larry', 'Curly')

 The following List call creates a new ArrayList instance:

 class freight
 public
 variable a is float
 variable b is float
 constructor newf(%a is float, %b is float)
 end public
 ...
 end class
 ...
 %ark is arraylist of object freight
 %ark = list(newf(11, 14), newf(4, 6), newf(9, 77), -
 newf(-7, 1234))

 You can use the List method in contexts where a StringList or ArrayList object is a
 method parameter. For example, the Run method of the Daemon class takes a
 StringList object as an argument. A List method call can be used for such an argument,
 as shown below:

 %d is object daemon
 ...
 %d:run(%(stringlist):list('*LOWER', 'b', -
 'printText Whatever', 'printText More', 'end')):print

 It is necessary above to specify the class %(Stringlist): preceding the keyword
 List, because Strings are also valid in the first argument for Run, and List without a
 qualifier could be interpreted as a field called List.
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 However, in a case where a StringList or ArrayList argument is expected, you can
 specify the List keyword without a qualifier. For example, a user method called Stuffit
 takes a Stringlist input:

 %foo:stuffit(list('Hickory', 'Dickory', 'Doc'))

 The List method requires at least one argument, which may be null. The maximum
 number of arguments is 62.

 4.10 Collection maxima, minima, and sorting

 As of Sirius Mods 7.3, all collections have Maximum and Minimum methods. These are
 methods that let you find the collection item that returns the highest or lowest value,
 respectively, for the attribute you want to evaluate. That attribute must be in the form of
 a function you specify that is defined to operate on the type of items in the collection and
 to return a simple string or numeric value.

 ArrayLists and NamedArrayLists also have sorting methods that are similar to Maximum
 and Minimum but which sort a collection by the attribute function you specify.

 What distinguishes the maximum/minimum and sorting methods is:

 ● The use of a function you specify as a parameter to apply to the collection items

 ● The variety of types of function parameter you can specify

 The following series of examples introduces the maximum/minimum and sorting
 methods and displays many of the types of function parameter you can implement.

 Finding a maximum using a system method parameter

 In this request, the Maximum method first applies the class Count function (StringList
 class) to each item in in ArrayList of StringList items. The Count function is specified as
 a parameter to the Maximum method. Maximum then returns the position in the
 ArrayList of the StringList that has the most items. The List method (“List method for
 collections and stringlists” on page 84) simplifies the construction of the lists.

 b
 %I is float
 %list1 is object stringlist
 %list2 is object stringlist
 %list3 is object stringlist

 %list1 = List('the', 'quick', 'brown')
 %list2 = List('fox', 'jumped', 'over', 'the')
 %list3 = List('lazy', 'dog', 'yesterday', 'two', 'times')

 %arrayl is collection arraylist of object stringlist
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 %arrayl = List(%list1, %list2, %list3)

 Print 'The longest list is item ' %arrayl:maximum(count)
 end

 The result is:

 The longest list is item 3

 Finding a minimum using a class Variable parameter

 The function you apply to the collection items is not restricted to system class methods.
 More precisely, the function parameter is a method value: it can be the name of a
 system method, as above, or a user method or local method (“Local and Common
 Entities” on page 33). Or the function parameter can be a Function variable (“Method
 variables” on page 61), including a class Variable or Property. Any of these types of
 method value are valid as long as they 1) operate on the item type in the collection, and
 2) return a User Language intrinsic (number, string, unicode) value.

 In the following example, the Minimum method applies a class Variable to determine the
 Arraylist item with the minimum value. The List method (“List method for collections and
 stringlists” on page 84) simplifies the construction of the ArrayList.

 b

 class python
 public
 variable firstname is string len 16
 variable surname is string len 16
 variable birthdate is float
 constructor newpy (%sname is string len 16, -
 %name is string len 16, %bd is float)
 end public

 constructor newpy (%sname is string len 16, -
 %name is string len 16, %bd is float)
 %this:firstname = %name
 %this:surname = %sname
 %this:birthdate = %bd
 end constructor
 end class

 %lp is arraylist of object python

 %lp = list(newpy('Gilliam', 'Terry', '19401122'), -
 newpy('Cleese', 'John', '19391027'), -
 newpy('Idle', 'Eric', '19430329'), -
 newpy('Palin', 'Michael', '19430505'), -
 newpy('Chapman', 'Graham', '19410108'), -
 newpy('Jones', 'Terry', '19420201') )
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 print 'Item ' %lp:minimum(birthdate) ' has eldest Python'

 end

 The result is:

 Item 2 has eldest Python

 Sorting an ArrayList using one sort criterion

 The ArrayList of Python above can be readily sorted by birthdate as well. The Sort and
 SortNew methods of the ArrayList class take as input the sorting criteria, a combination
 of a sorting order direction (Ascending or Descending) and its sort key parameter (a
 function just like that in Maximum/Minimum which operates on the collection items).
 This direction and sort key combination is also known as a SortOrder (“SortOrder class”
 on page 26).

 For example, to sort the Python ArrayList in ascending order by birthdate, you can use
 the Sort subroutine:

 Call %lp:sort(ascending(birthdate))

 Or you can use the SortNew function:

 %lp = %lp:sortnew(ascending(birthdate))

 If you provide the Python class with a method to print a Python object, then loop through
 the sorted ArrayList returned by SortNew:

 class python
 ...
 function myprint is longstring
 return %this:firstname with ' ' with -
 %this:surname with ' ' with -
 '(born: ' with %this:birthdate with ')'
 end function
 end class
 ...
 %i is float
 %lp = %lp:sortnew(ascending(birthdate))
 for %i from 1 to %lp:count
 print %lp(%i):myprint
 end for
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 This is the sorted result:

 John Cleese (born: 19391027)
 Terry Gilliam (born: 19401122)
 Graham Chapman (born: 19410108)
 Terry Jones (born: 19420201)
 Eric Idle (born: 19430329)
 Michael Palin (born: 19430505)

 Finding minima using a method variable parameter

 The function-like method value parameter in Maximum, Minimum, and sorting may be a
 method variable (“Method variables” on page 61). %meth in the following simple
 example is assigned in turn to two local functions (“Defining and invoking a local
 method” on page 36):

 b
 %meth is function (string):func is longstring

 Local function (string):leftmost is longstring
 return %this:left(1)
 end function

 Local function (string):rightmost is longstring
 return %this:right(1)
 end function

 %l is arraylist of string len 30

 %l = list('Hickory, 'Dickory', 'Doc')
 %meth = rightmost
 print %l:minimum(%meth)

 %meth = leftmost
 print %l:minimum(%meth)
 end

 This request prints the number of the item that has the rightmost character that is
 alphabetically the earliest, then the number of the item that has the leftmost character
 that is the earliest (and closer to the beginning of the list):

 3
 2

 Note: Specifying the local functions themselves as the Minimum method parameter in
 the preceding example would also produce the same result. For example, the first
 print %l:minimum(%meth) call in the example is equivalent to print
 %l:minimum(rightmost).
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 However, explicitly specifying right(1) (the method and argument that local function
 rightmost invokes) as the Minimum parameter does not work. Specifying a method
 that itself requires a parameter as the Minimum (or Maximum or sort) parameter is a
 syntax violation and compilation error. The parameter for Minimum is a method value,
 not a User Language expression. You can use a local function as the Minimum
 parameter, as in the example above, to apply a method that requires an argument.

 Using the This function as the Maximum parameter

 Finding the Maximum, Minimum, and sorting are likely to be very common operations on
 collections of User Language intrinsic values. In these cases, you want the function
 parameter for the maximum/minimum and sorting methods to be an identity function like
 in the following:

 b
 %l is arraylist of float
 %l = list(9, 11, 4, -5, 17, 3, 4, 6)

 local function (string):thisVal is float
 return %this
 end function

 Print 'item ' %l:maximum(thisVal) ' has the maximum value'
 end

 To simplify such requests, a special method value introduced in Sirius Mods 7.3
 provides the identity function for intrinsic items. The method (named This) simply
 returns the value of the method object. It is valid only when applied to User Language
 intrinsic method objects.

 Using This, the previous request becomes:

 b
 %l is arraylist of float
 %l = list(9, 11, 4, -5, 17, 3, 4, 6)
 Print 'item ' %l:maximum(this) ' has the maximum value'
 end

 Sorting an ArrayList using two sort criteria

 The following request sorts an ArrayList by two sort criteria. A SortOrder object
 (“SortOrder class” on page 26) is explicitly defined to contain the sort criteria. The List
 method (“List method for collections and stringlists” on page 84) simplifies the
 construction of the ArrayList.

 b

 class polis
 public
 variable city is string len 16
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 variable dept is string len 10
 variable cost is float
 constructor newp (%city is string len 16, -
 %dp is string len 10, %cst is float)
 function myprint is longstring
 end public

 constructor newp (%city is string len 16, -
 %dp is string len 10, %cst is float)
 %this:city = %city
 %this:dept = %dp
 %this:cost = %cst
 end constructor

 function myprint is longstring
 return %this:city with ' (' with -
 %this:dept with '): ' with %this:cost
 end function
 end class

 %lp is arraylist of object polis
 %lp = list(newp('Gotham', 'DPW', 33125), -
 newp('Chatham', 'Fire', 21940), -
 newp('Wareham', 'Fire', 8444), -
 newp('Wareham', 'DPW', 5938), -
 newp('Chatham', 'DPW', 11651), -
 newp('Gotham', 'Fire', 41246))

 %so is object sortorder for object polis
 %so = list(ascending(city), ascending(dept))
 %lp:sort(%so)

 %i is float
 for %i from 1 to %lp:count
 print %lp(%i):myprint
 end for

 end

 The result is:

 Chatham (DPW): 11651
 Chatham (Fire): 21940
 Gotham (DPW): 33125
 Gotham (Fire): 41246
 Wareham (DPW): 5938
 Wareham (Fire): 8444
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 4.11 Collections of Collections

 New with this release, Collections may be members of Collections. The members of a
 collection of any type (ArrayList, NamedArrayList, FloatNamedArrayList) may
 themselves be collections of any single type.

 To declare a collection of a collection, you name the container collection, then as its type
 you fully identify the member collections. For example:

 %value is NamedArrayList of NamedArrayList of longstring

 As this declaration suggests, the collection members must all be the same type of
 collection and item datatype.

 Collections of collections are otherwise not different from other collections, although
 referencing them is more complicated. To operate on an item in a member collection,
 you might need to identify which item it is in its array, as well as which item the array is
 in the containing array.

 For example, to update the items in %scores, an Arraylist of Float, you might use:

 for %i from 1 to %scores:count
 %scores(%i) = %scores(%i) + 10
 end for

 To perform a similar operation for the items in %AllScores, an Arraylist of Arraylist of
 Float, you require an additional loop:

 for %i from 1 to %AllScores:count
 for %j from 1 to %AllScores:item(%i):count
 %AllScores(%i)(%j) = %AllScores(%i)(%j) + 10
 end for
 end for

 And for collection %x, a NamedArrayList of NamedArrayList of Float, you might specify
 the following to print the value of the bar item of the namedArraylist whose item name in
 %x is foo:

 print %x('foo')('bar')

 If you use the syntax of the New function that explicitly indicates the class for a collection
 of collections, both the collection and item datatypes must be specified just as on the
 collection variable declaration:

 %nal is collection namedArrayList of arraylist of longstring
 %nal = %(namedArrayList of arraylist of longstring):new
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 4.12 Daemon class method: UserStatistics

 The new UserStatistics method returns the Model 204 User statistics for the thread
 associated with the daemon object. It is useful for metering a daemon or for determining
 table usage by a compilation done on the daemon thread.

 The daemon cannot be running asynchronously when this method is invoked.

 The method takes no arguments and returns a UserStatistics object. For information
 about the user statistics that are returned and how to extract data from the returned
 object, see “UserStatistics class” on page 12.

 %ustat = %daem:UserStatistics

 UserStatistics syntax

 4.13 Record class method: ToXmlDoc

 The new ToXmlDoc function returns in a Janus SOAP XmlDoc object the fields and
 values of the method Record object. The method has options that let you:

 ● Display field names in uppercase or lowercase

 ● Output the field names as XML element names or as values of a name attribute of
 the field XML element

 ● Output the field values as XML attributes or as XML text of the field XML element

 The default is to display the field names as uppercase XML element names, with field
 values as XML text; for example: <APSUBUND>COMM</APSUBUND>.

 %doc = %rec:ToXmlDoc([AttributeValues=bool,] -
 [AttributeNames=bool,] -
 [NamestoLower=bool,] -
 [AllowUnreversible=bool])

 ToXmlDoc syntax

 Usage Notes

 ● If a field value contains non-displayable characters, the ToXmlDoc output data is
 automatically base64 encoded, and an attribute called encoding is added to the
 field's XML element with a value of base64.
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 ● The ToXmlDoc method will add BLOB values to the output XmlDoc, no matter how
 large they are. A BLOB field will have a reserved attribute added to the field
 element if more bytes were reserved in the BLOB than are in the actual value.

 ● The ToXmlDoc method insists that the record object be locked at least in share
 mode, therefore it gets no locks while it operates.

 No locks are required for a sorted record or in single-user mode.

 Examples

 The display of field data below is produced by the following request:

 OPENC FILE CCASYS
 b
 %r is object record in file ccasys
 %r = new(1)
 %r:toXmlDoc:print
 %r:toXmlDoc(namesToLower=true):print
 %r:toXmlDoc(attributeValues=true):print
 %r:toXmlDoc(attributeValues=true, attributeNames=true, -
 namestoLower=true):print
 end

 The following are sample results:

 <Record file="CCASYS" number="1">
 <APSURTYP>SDEF</APSURTYP>
 <APSUNM>SUBSYSMGMT</APSUNM>
 <APSUBUND>COMM</APSUBUND>
 <APSUERRC>ERROR</APSUERRC>
 <APSUEXIT>EXIT</APSUEXIT>
 ...
 <Record file="CCASYS" number="1">
 <apsurtyp>SDEF</apsurtyp>
 <apsunm>SUBSYSMGMT</apsunm>
 <apsubund>COMM</apsubund>
 <apsuerrc>ERROR</apsuerrc>
 <apsuexit>EXIT</apsuexit>
 ...
 <Record file="CCASYS" number="1">
 <APSURTYP value="SDEF"/>
 <APSUNM value="SUBSYSMGMT"/>
 <APSUBUND value="COMM"/>
 <APSUERRC value="ERROR"/>
 <APSUEXIT value="EXIT"/>
 ...
 <Record file="CCASYS" number="1">
 <field name="apsurtyp" value="SDEF"/>
 <field name="apsunm" value="SUBSYSMGMT"/>
 <field name="apsubund" value="COMM"/>
 <field name="apsuerrc" value="ERROR"/>
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 <field name="apsuexit" value="EXIT"/>
 ...

 4.14 Screen classes parameter change

 The default value of the SCRNSTBL user parameter is changed from 4096 to 6144.
 SCRNSTBL specifies the maximum amount of STBL space available to an application
 that uses a Screen object.

 This change is propagated by maintenance to versions 7.2 and 7.1 of the Sirius Mods.

 4.15 Implicit ToString calls for printing enumeration
 values

 Prior to this release, the ToString method was the only way to return a string
 representation of the value of a Janus SOAP ULI enumeration. As of Sirius Mods 7.3,
 however, you no longer need to explicitly specify ToString to print the value of a system
 or user-defined enumeration. You can now simply print (or audit) the value of an
 enumeration, as shown in the following example:

 b

 enumeration color
 public
 value red
 value white
 value blue
 value green
 end public
 end enumeration

 %x is boolean initial(true)
 %z is enumeration color initial(blue)
 %daem is object daemon

 %daem = new

 print %x with ' ' %z
 printText {~} = {%x}, {~} = {%z}
 print %daem:haveDaemon
 printText {~} = {%daem:haveDaemon}
 end
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 The Print and PrintText statements above produce these results:

 True blue
 %x = True, %z = blue
 True
 %daem:haveDaemon = True

 In addition, the implicit ToString feature extends beyond enumerations: upon any
 attempt to print or audit any object value, Janus SOAP ULI will try to apply a ToString
 method to the object. If the object is an enumeration (as shown above) or is an instance
 of a class that has a ToString method (say, a user-defined class) a ToString is implicitly
 applied and the result is a successful print or audit of the object value.

 For example, the user-defined class in the following request includes a ToString method.
 The request's printText statement prints %x = a=11, b=22.

 b

 class mumble
 public
 variable a is float
 variable b is float
 constructor new(%a is float nameRequired, %b is float)
 function tostring is longstring
 end public
 constructor new(%a is float nameRequired, %b is float)
 %this:a = %a
 %this:b = %b
 end constructor
 function tostring is longstring
 return 'a=' with %a with ', b=' with %b
 end function
 end class

 %x is object mumble
 %x = new(a=11, b=22)
 printText {~} = {%x}

 end

 If the object you try to print or audit directly is not an enumeration or is an instance of a
 class (system or user) for which no ToString method is written, you receive a compilation
 error. For example, if %sl is a StringList object, no user ToString method exists, and
 your request contains a Print %sl statement, you get a message like the following:

 *** 1 MSIR.0733: Member TOSTRING not found in class STRINGLIST
 print %sl
 (FILE = JALWORK, PROCEDURE = FOO, LINE = 28)
 *** M204.1042: COMPILATION ERRORS
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 Although Sirius intends to produce a generic ToString method you can use for your user
 classes, the following is another example of a user-written ToString. This example
 features a local function, more about which is found elsewhere in these Release Notes.

 b

 local function (stringlist):tostring is longstring
 %itemNumber is float
 %result is longstring
 %result = '{'
 for %itemNumber from 1 to %this:count
 if %itemNumber gt 1 then
 %result = %result with ', '
 end if
 %result = %result with -
 ('"' with %this(%itemNumber) with '"')
 end for
 %result = %result with '}'
 return %result
 end function

 %sl is object stringlist
 %sl = new
 text to %sl
 And did those feet in ancient time
 Walk upon England's mountains green?
 And was the Holy Lamb of God
 On England's pleasant pastures seen?
 And did the countenance divine
 Shine forth upon our clouded hills?
 end text

 print %sl

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

 5.1 ASCII subset of Unicode

 A pervasive change to XML processing in Janus SOAP is related to support of the full
 8-bit ASCII (ISO-8859-1) character set, that is, all Unicode code points with a value less
 than U+0256 (see “Unicode” on page 103). The changes to XML processing for full 8-bit
 ASCII character set support are described in this section.

 Many of the following subsections concern changes that result in compatibility issues. so
 they have corresponding compatibility subsections in “Janus SOAP Xml API” on page
 134. There are also a few compatibility subsections that do not correspond to any larger
 functional change.

 5.1.1 XPathOrder property removed

 Previously, the XPathOrder property was available (with a default value of Unicode) to
 allow EBCDIC ordered string comparisons in XPath.

 This has now been removed, and it is a compatibility issue, as mentioned in
 “XPathOrder property no longer supported” on page 134.

 5.1.2 InvalidChar property deprecated (null and untranslatable
 characters not allowed)

 Previously, setting the InvalidChar property of an XmlDoc to Allow let you store any
 EBCDIC character in the value of an Attribute or Text node (using any “storing” method,
 such as Value or AddElement). This toleration of any character did not apply to
 deserialization.

 XML 1.1 has a different approach than XML 1.0 regarding valid characters. For
 deserialization, it allows a character reference to any character, in particular including
 control characters (for example, &#x01;) — except not for the null character (x'00').

 Therefore, in view of this loosening of the validity standard, the InvalidChar property has
 no effect in version 7.3 of the Sirius Mods, and it is now deprecated. That is, Sirius
 recommends that InvalidChar not be used, and at some future date it may be removed
 from the Janus SOAP XML API.
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 In all cases in version 7.3, Janus SOAP deserialization allows references to all non-null
 characters, except those Unicode/ASCII characters that do not translate to an EBCDIC
 character. (With the default Unicode-to-EBCDIC table, the only characters that do not
 translate to an EBCDIC character were also disallowed — as “control characters” — in
 previous versions of Janus SOAP.)

 Any “storing” method in version 7.3 allows the storing of any non-null EBCDIC character
 that translates to Unicode.

 Note: This change in character validity is a compatibility issue, as explained in “Storing
 null/untranslatable characters with InvalidChar=Allow” on page 134. Previously, if the
 InvalidChar property is set to Allow, you were able to store any EBCDIC character,
 including the null character and including a character that does not translate to Unicode.
 The referenced section also exhibits one approach you could use if you have an XmlDoc
 with arbitrary EBCDIC byte streams.

 5.1.3 Reference used to serialize control characters

 Since the design of XML is to be human-readable, the serialization of all control
 characters (for example, U+0008, the Backspace character) now uses a character
 reference (in this example, &#x8;).

 This is a compatibility issue, as explained in “Serializing control characters” on page 135.
 Previously, when a control character (other than tab, carriage return, or linefeed) occurs
 in an XmlDoc (which could only happen if it were added using a “store” method while the
 XmlDoc InvalidChar property is set to Allow), it is serialized “directly,” using the octet
 containing the control character.

 5.1.4 Corrected translations

 When translating between EBCDIC and ASCII/Unicode, the Janus SOAP XML API now
 correctly does the following:

 ● Translates to and from EBCDIC for the ASCII/Unicode code points X'85' and X'A0'
 through and including X'FF'.

 ● Identifies the other code points in the range X'80' through and including X'9F' as not
 being translatable to EBCDIC.

 Previously, all translations in this ASCII range (X'80' – X'FF') except X'A2' were incorrect
 (“Unicode U+0080 - U+00FF: 8 bit ASCII” on page 110 mentions some of the types of
 characters in this range). For translation from EBCDIC, many code points now translate
 to a character in the range X'85' – X'FF'; previously these EBCDIC code points did not
 translate to an ASCII/Unicode character.

——————————————————————————————————————————
98 Notes for Sirius Mods Release 7.3



——————————————————————————————————————————
 ASCII subset of Unicode
——————————————————————————————————————————

 There are a small number of other translation corrections; they are listed in the
 discussion of these translation compatibility issues in “Corrected translations between
 ASCII/Unicode and EBCDIC” on page 135.

 Note that the above comments about translations apply for most of the codepages, with
 no additional customization. Both the codepage to use and any additional customization
 can be specified during Model 204 initialization with the UNICODE command (see
 “UNICODE command” on page 125).

 5.2 AllowXmlElement to deserialize "xml.." element
 names

 When this XmlDoc property is set to True, you can deserialize an XML document into
 the XmlDoc even if the document contains elements whose names use the reserved
 character sequence xml (in any case) as the start of the element name.

 Elements whose name begins with “xml” were restricted due to the following excerpt
 from the XML standard:

 Names beginning with the string "xml", or any string which would match (('X'|'x')
 ('M'|'m') ('L'|'l')), are reserved for standardization in this or future versions of this
 specification.

 Therefore you should use care with element names: using an element name such as
 XML makes you vulnerable to a change in the standards that would leave your document
 incompatible with them.

 Note: This property does not allow the AddElement method to add an element with a
 name that starts with “xml”. However, it is easy to use the LoadXml method to
 accomplish this:

 %doc:AllowXmlElement = True
 %node:LoadXml('<XML/>')

 This feature has also been provided by maintenance for version 6.8 and version 7.2 of
 the Sirius Mods.

 5.3 ToXpathString and ToXpathStringList methods

 Two new methods are added to the XmlDoc and XmlNode classes: ToXpathString and
 ToXpathStringList.

 ToXpathStringList is simply a synonym for the existing XpathNodeID method.

——————————————————————————————————————————
Notes for Sirius Mods Release 7.3 99



——————————————————————————————————————————
Janus SOAP Xml API
——————————————————————————————————————————

 ToXpathString performs the same function as XpathNodeid (returns an absolute XPath
 expression), but instead of returning a StringList like ToXPathStringList, it returns a
 string. If the Stringlist returned from ToXpathStringList would contain multiple items, the
 string returned from ToXpathString in the same context would contain blank-delimited
 substrings.

 The ToXpathString syntax, where %str is a string or longstring variable and nr is an
 XmlDoc or XmlNode object, is:

 %str = nr:ToXpathString([selection_XPath])

 ToXpathString syntax

 Note: The impetus for creating the ToXpathString method is to allow SirFact, Janus
 Debugger, and Sirius Debugger users to extract XPath information when needed. The
 XPathNodeID method does not work in those environments because of its object
 (StringList) output.

 5.4 OmitNullElement in serialization methods

 The new OmitNullElement option of the Xml serialization methods (Print, Serial,
 WebSend, Xml) has the following restrictions and effect:

 ● The OmitNullElement option may not be specified if ExclCanonical is specified.

 ● When OmitNullElement is specified, an Element node that has no children and no
 Attributes is not serialized, unless it is the top level Element in the subtree being
 serialized.

 ● Whether or not the serialization of an Element would contain Namespace
 declarations in its start tag has no effect on the suppression of the serialization of
 the Element.

 ● OmitNullElement is not “transitive”; that is to say, if a (parent) Element node has no
 Attributes, and has only Element children (and it has one or more) and all of its
 children are Attribute-free and child-free, then that parent Element is serialized,
 even though its content in the serialization is empty.

 ● If, in the previous case, an Element is serialized with empty content, it is serialized
 with a start tag and an end tag (and, if the serialization method inserts them, a line
 separator).
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 For example, given the following User Language fragment:

 %d Object XmlDoc Auto New
 %l Object Stringlist Auto New
 Text To %l
 <top>
 <middle>
 <empty/>
 <p:empty2 xmlns:p="uri:stuff"/>
 </middle>
 </top>
 End Text
 %d:LoadXml(%l)
 Print 'Entire XmlDoc:'
 %d:Print(, 'OmitNullElement')
 Print 'Empty Element as top of subtree:'
 %d:Print('*/*/*', 'OmitNullElement')

 The resulting output is:

 Entire XmlDoc:
 <top>
 <middle>
 </middle>
 </top>
 Empty Element as top of subtree:
 <empty/>
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CHAPTER 6  Unicode

 Traditional representation of characters has relied on 8-bit character codes, but an 8-bit
 character code only allows representation of at most 256 characters. With the need to
 represent many special-purpose characters and characters of many languages, 8-bit
 character sets have become strained to represent all necessary characters.

 This has led to the use of multiple 8-bit code sets: in EBCDIC, using multiple code
 pages, and in ASCII, a variety of ISO-8859-x character sets. It has also led to the use of
 escape sequences where it is absolutely necessary (for example, with Kanji characters)
 to use more than 8 bits to represent a single character.

 The Unicode standard (or ISO-10646) establishes a new character encoding scheme,
 and various representations for character codes, to allow for over 1 million characters.
 The first Unicode standard was published in 1990 (Unicode 1.0) and has evolved since
 then. The list of Unicode versions is available on the Internet at:

 http://www.unicode.org/versions/enumeratedversions.html

 A useful table of Unicode characters for version 5.1 can be found at:

 http://unicode.org/Public/5.1.0/ucd/UnicodeData.txt

 Unicode is becoming ubiquitous; it is used as the encoding scheme on most non-
 mainframe applications, and over time, more and more Model 204 applications will need
 to accept Unicode data. Unicode also provides an important reference point. For
 example, you can discuss the square bracket character codes, U+005B and U+005D,
 without concern about the code page being used.

 Version 7.3 of the Sirius Mods introduces support for Unicode, consisting of:

 ● A UNICODE command to allow:

 ▪ Customization, during Model 204 initialization, of Unicode tables (which specify
 translations between EBCDIC and Unicode/ASCII) and of replacement of
 Unicode characters.

 ▪ Display of these customizations.

 ● A new intrinsic data type: Unicode. A string of type Unicode can contain any of
 the characters in Unicode's Basic Multilingual Plane, consisting of the code points
 U+0000 through and including U+FFFD, which cover most languages and
 characters.
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 ● A set of functions that operate on Unicode strings, return Unicode results, or are
 based on the Unicode tables.

 ● Automatic conversion between Unicode strings and other User Language intrinsic
 types (String, Longstring, Float, Fixed).

 ● An exception class for cases in which a conversion fails, for example when an
 attempt is made to translate a character from one code set to another that does not
 have a corresponding character.

 ● Use of the Unicode tables to control XmlDoc serialization and deserialization, as
 well as XPath processing.

 6.1 Using the UNICODE command for some common
 problems

 Before the complete discussion of Unicode and its support in version 7.3 of the Sirius
 Mods, some applications of the UNICODE command are presented. For the full syntax
 of the UNICODE command and many UNICODE command examples, see “UNICODE
 command” on page 125.

 As discussed in “Corrected translations between ASCII/Unicode and EBCDIC” on page
 135, a number of incorrect translations involving XML in version 7.2 of the Sirius Mods
 have been corrected in version 7.3. These changes are intended to improve the quality
 of data that is handled by the Janus SOAP processing of XML documents, but there are
 some cases in which the changes can cause problems for customer applications.

 The following subsections present the workarounds to common problems that have
 occurred with customer usage of version 7.3, as of this writing.

 6.1.1 Invertible translations

 An invertible translation occurs when a code point in one code set translates to a code
 point in another code set, and the translation of that other code point is the original code
 point. It is strongly desirable that all translations being used are invertible. This helps
 enforce data quality, simplicity of application programming, understandability of the
 Unicode translation tables, and consistent “round-tripping” of XML documents. All
 translations in the supported codepages are invertible.

 Except for one section (“Consistent XPath predicate errors — wrong codepage?” on
 page 105), the UNICODE commands in the following subsections introduce
 “uninvertible” translations, which should be avoided (hence the recommendation is to
 correct your User Language applications).
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 In the UNICODE command, an invertible translation, or a two-way translation or
 mapping, is specified with the Map form of the UNICODE updating command. (Note,
 however, that specifying a Map subcommand can cause an existing mapping to become
 uninvertible; see “Vertical bar vs. broken bar” on page 107.)

 When a translation is uninvertible, unusual results can occur, and there can be cases of
 this in version 7.2 of Janus SOAP. For example, if you employ the dual square bracket
 workaround (“XPath predicate errors even after setting proper codepage” on page 106)
 and your base codepage is 1047, then the following request fragment shows how a
 character value can change merely by being serialized and then deserialized:

 %d Object XmlDoc Auto New
 %s Longstring
 * Value is "secondary" left square bracket:
 %d:AddElement('x', 'BA':X)
 Print 'Before round trip, hex value:' And %d:Value:StringToHex
 %s = %d:Serial
 %d = New
 %d:LoadXml(%s)
 Print 'After round trip, hex value:' And %d:Value:StringToHex

 The result of the above fragment is:

 Before round trip, hex value: BA
 After round trip, hex value: AD

 6.1.2 Consistent XPath predicate errors — wrong codepage?

 If you are receiving MSIR messages indicating “error processing XPath expression,”
 especially if that message is preceded by a message indicating “Invalid name character,”
 you may be using a different set of EBCDIC square brackets than those used by default
 in XML processing in version 7.3 of Janus SOAP.

 Probably the best way to determine this is to run the following ad hoc request:

 Begin
 Print $C2X('[]')
 End

 The result should be either BABB or ADBD.

 ● If the result is BABB, then your terminal is probably using codepage 0037 (or, in the
 United Kingdom, codepage 0285). You can change the Sirius Mods Unicode
 processing to use that codepage by inserting the appropriate following command as
 part of Model 204 initialization:

 UNICODE Table Standard Base Codepage 0037
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 or, in the UK:

 UNICODE Table Standard Base Codepage 0285

 If this resolves your XPath problems, all applications are likely to be consistently
 using square brackets from codepage 0037 or 0285. If there are still some XPath
 errors, then the applications may be inconsistent, with some using the 0037/0285
 brackets, and some using the 1047 brackets. See “XPath predicate errors even
 after setting proper codepage” for a discussion of this scenario.

 ● If the result is ADBD, then your terminal is probably using codepage 1047, the same
 as the Sirius Mods Unicode default. This is probably a good indication that your
 applications may be inconsistent, with some using the 0037/0285 brackets, and
 some using the 1047 brackets. See “XPath predicate errors even after setting
 proper codepage” for a discussion of this scenario.

 6.1.3 XPath predicate errors even after setting proper
 codepage

 If either of the following is true, you may benefit from temporarily using both common
 sets of square brackets in the Unicode tables:

 ● You have determined the proper codepage to use, as described in “Consistent
 XPath predicate errors — wrong codepage?” on page 105, and you are still getting
 the XPath errors described in that section.

 ● You have a mixture of codepages used by User Language programmers.

 In the longer term, you should attempt to standardize the codepages used by User
 Language programmers and correct the square brackets in User Language applications
 so that you can remove this workaround.

 6.1.3.1 If your base codepage is 1047

 If your base codepage is 1047, you can use the following commands to add the alternate
 square brackets:

 * Support codepage 0037 square brackets when 1047 is base
 * codepage - used until setting consistent square brackets:
 UNICODE Table Standard Trans E=BA To U=005B
 UNICODE Table Standard Trans E=BB To U=005D
 * Since codepage 1047 usually maps E=BA/BB to U=DD/A8, make
 * those Unicode points invalid, rather than have yet more
 * uninvertible translations:
 UNICODE Table Standard Trans U=00DD Invalid
 UNICODE Table Standard Trans U=00A8 Invalid
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 6.1.3.2 If your base codepage is 0037

 If your base codepage is 0037, you can use the following commands to add the alternate
 square brackets:

 * Support codepage 1047 square brackets when 0037 is base
 * codepage - used until setting consistent square brackets:
 UNICODE Table Standard Trans E=AD To U=005B
 UNICODE Table Standard Trans E=BD To U=005D
 * Since codepage 0037 usually maps E=AD/BD to U=DD/A8, make
 * those Unicode points invalid, rather than have yet more
 * uninvertible translations:
 UNICODE Table Standard Trans U=00DD Invalid
 UNICODE Table Standard Trans U=00A8 Invalid

 6.1.3.3 If your base codepage is 0285

 It is somewhat unusual to have mixed codepages among User Language programmers
 when the base codepage is 0285, but since the square bracket mappings for 0285 are
 the same as 0037, you can use the same approach as shown above in “If your base
 codepage is 0037”. For the sake of consistency, you should change “0037” in the
 comment to “0285”.

 6.1.4 Vertical bar vs. broken bar

 The common translations for the vertical bar character (|) and for the broken bar
 character (¦) are shown in the following excerpt of the output of the UNICODE Display
 Codepage xxxx command (where xxxx is any of the common codepages: 1047, 0037,
 or 0285):

 * .. Map E=4F Is U=007C Vertical bar
 * .. Map E=6A Is U=00A6 Broken bar

 For these common codepages, the above translations are used in version 7.3 of Janus
 SOAP for XML processing.

 However, in version 7.2, the translations are not correct:

 ● EBCDIC vertical bar (X'4F') is correctly translated to ASCII X'7C'.

 ● ASCII vertical bar (X'7C') is incorrectly translated to EBCDIC X'6A', the broken bar.

 ● EBCDIC broken bar (X'6A') is incorrectly translated to ASCII X'7C', the vertical bar.

 ● ASCII broken bar (X'A6') is incorrectly translated to EBCDIC X'50', the ampersand
 (this is actually in version 7.1, or version 7.2 without ZAP72F1 and ZAP72F2).
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 Note: This is but one example of the fact that in version 7.2, almost all translations
 of ASCII code points greater than X'7F' are incorrect.

 The concern is that you may have applications that depend on these incorrect
 translations. In the following discussion, the term “solid bar” is used for the vertical bar
 character, to help contrast it with the broken bar character.

 Search your applications for instances of broken bars:

 ● If the broken bar is being used, for example, as a delimiter of items of a value in an
 XmlDoc received in ASCII, UTF-8, or UTF-16 (say, with the XmlDoc WebReceive
 method or the HttpResponse ParseXml method), then the document was probably
 sent with an ASCII solid bar, which was incorrectly translated to EBCDIC broken bar
 by version 7.2 of Janus SOAP.

 ● If the broken bar is being used, for example, to populate an XmlDoc that will be sent
 in UTF-8 (say, with the XmlDoc WebSend method, or the HttpRequest AddXml
 method), then in version 7.2 of Janus SOAP, the document was sent with an ASCII
 solid bar.

 The proper long-term fix to your application is probably to use solid bar rather than
 broken bar in the above two cases.

 The next two subsections discuss the technique for searching your applications for
 broken bars, and a workaround to use if you are not able to fix your applications at the
 time that you install version 7.3 of the Sirius Mods.

 6.1.4.1 Searching for broken bar

 1. Run the following ad hoc request:

 Begin
 Print $C2X('6A')
 End

 2. “Copy” the result character to your clipboard, for example, by highlighting it and
 pressing ctl-C.

 3. Go to a procedure search facility, such as SirPro, and “paste” the character as the
 search string.

 Note: Probably due to odd behavior in some tn3270 packages, you should place
 the cursor after the broken bar in the search string and delete the blank.

 4. After you have a list of procedures containing the broken bar, edit them and paste
 the broken bar after a slash (/) in the editor command line to locate the specific
 lines where they occur.
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 6.1.4.2 Perpetuate bad vertical/broken bar translations

 If you have applications with broken bars that need to be fixed when using version 7.3 of
 Janus SOAP, but you are unable to make those changes at that time, you can use the
 UNICODE command as follows to modify the Unicode tables to mimic some of the
 version 7.2 translations.

 Place the following lines in your Model 204 initialization stream:

 * EBCDIC broken bar goes to Unicode vertical bar, and
 * vice-versa (used until setting consistent vertical/
 * broken bars) - note that EBCDIC vertical bar
 * translates to Unicode vertical bar in the base table:
 UNICODE Table Standard Map E=6A Is U=007C

 Note: The above Map subcommand causes uninvertible translations in the Unicode
 tables: neither the translation from EBCDIC X'4F' to Unicode U+007C, nor the translation
 from Unicode U+00A6 to EBCDIC X'6A' is invertible (but unlike, say, the example in “If
 your base codepage is 0037” on page 107, these translations are still necessary and
 should not be made invalid).

 6.2 Code points, character set mappings

 A code point is simply one of the numeric values in the range of a character set
 encoding scheme.

 In EBCDIC, an 8-bit character set, code points vary from X'00' through and including
 X'FF'. As an example, the character “A” is mapped to the EBCDIC code point X'C1'.

 In ASCII, also an 8-bit character set, code points also vary from X'00' through and
 including X'FF'. As an example, the character “A” is mapped to the ASCII code point
 X'41'. The first 128 code points (X'00' through X'7F') have well-defined mappings; for
 code points X'80' through X'FF', the mappings depend on the “flavor” of ASCII being
 employed (ISO-8859-1 through ISO-8859-9).

 In Unicode, the customary way to represent a code point is U+hhhhhh, where hhhhhh is
 the hexadecimal representation of the value of the code point. As an example, the
 “trademark” character is mapped to the code point U+2122. Note that the first 256 code
 points in Unicode have the same mappings as the code points in ISO-8859-1; for this
 reason, we may use the U+hh notation to refer to ASCII code points.
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 Some characters are simple to deal with; here are some common EBCDIC and
 corresponding ASCII mappings (note that these ASCII code points are all less than
 X'80'):

 EBCDIC X'40' <-> ASCII X'20' (space)
 EBCDIC X'F0' <-> ASCII X'30' (zero)
 EBCDIC X'C1' <-> ASCII X'41' (uppercase A)
 EBCDIC X'81' <-> ASCII X'61' (lowercase A)

 6.3 Unicode U+0080 - U+00FF: 8 bit ASCII

 In previous versions of the Sirius Mods, all translation between EBCDIC and ASCII
 (other than the customization available with the JANUS LOADXT command) was based
 on tables that ignored all but one ASCII code point greater than X'7F' (the code point for
 the “cent sign”). This is discussed in “Corrected translations between ASCII/Unicode
 and EBCDIC” on page 135, along with some translations that were also incorrect.

 As of 7.3 of the Sirius Mods, parsing an XML document and non-EBCDIC serialization of
 an XmlDoc is performed using the corrected translation tables. The actual translations
 used can be controlled with the UNICODE command during Model 204 initialization,
 chiefly by selecting the codepage to use.

 The common codepages are:

 0037 For the USA, Australia, Canada, ...

 0285 For the UK

 1047 Latin/1 Open Systems for USA, Australia, Canada, ...

 If it is not changed by the UNICODE command, codepage 1047 is used. You can see
 the EBCDIC code point mappings using the “IBM yellow card”:

 http://publibfp.boulder.ibm.com/epubs/pdf/dz9zs000.pdf

 EBCDIC column 5 of that yellow card corresponds to codepage 1047.

 Here are some examples of Unicode characters in the range U+80 through U+FF:

 ● U+A2: cents sign

 ● U+A3: pound (sterling) sign

 ● U+A5: Chinese Yuan or Japanese Yen
 (See ISO 4217 for actual currency designations such as USD for “US Dollars,” JPY
 for “Japanese Yen,” CNY for “Chinese Yuan,” and so on.)
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 ● U+A9: copyright symbol

 ● U+BC: small fraction 1/4

 ● U+C1: acute capital A

 6.4 Unicode: a new User Language type

 Version 7.3 of the Sirius Mods introduces a new intrinsic data type, Unicode. A string
 of type Unicode can contain any of the characters in Unicode's Basic Multilingual Plane
 (any of the code points U+0000 through and including U+FFFD) which covers most
 languages and characters.

 Each character in a Unicode string occupies 2 bytes.

 Values X'D800' through X'DFFF' are used in Unicode for surrogate pairs (not supported
 in version 7.3 of the Sirius Mods). Values X'FFFE' and X'FFFF' are not characters. So
 the valid code points of a character in a Unicode string are as follows:

 ● U+0000 through U+D7FF

 ● U+E000 through U+FFFD

 6.4.1 UTF-8 and UTF-16

 Any Unicode character can be represented using UTF-8 or UTF-16. As their names
 imply, these representations use items of 8 or 16 bits in length, respectively.

 When using one of the User Language intrinsic functions (“Unicode intrinsic functions”
 on page 112) to convert between a Unicode string and a UTF-8 or UTF-16 stream,
 UTF-8 or UTF-16 is stored as a byte stream, in a User Language String or
 Longstring value.

 For conversion from a Unicode string to UTF-8, each character of the UTF-8
 representation uses from 1 to 3 bytes per character. This is the most common encoding
 of Unicode sent over the Internet and usually results in the most compact byte stream.

 For conversion from a Unicode string to UTF-16, each character of the UTF-16
 representation uses 2 bytes per character. For most commonly used characters, this
 representation is longer than a UTF-8 representation.
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 6.5 ASCII conversion

 User Language programs and Janus Web Server operations have employed translation
 between ASCII and EBCDIC for many years. As discussed in “Corrected translations
 between ASCII/Unicode and EBCDIC” on page 135, these translations are incorrect for
 many seldom-used code points.

 Version 7.3 of the Sirius Mods corrects these translations for XmlDocs, and it also
 provides two String intrinsic functions to perform correct translation: EbcdicToAscii
 (“EbcdicToAscii” on page 121) and AsciiToEbcdic (“AsciiToEbcdic” on page 120).

 Since they are both 8-bit code sets, in principle there need not be untranslatable
 characters between ASCII and EBCDIC. In fact, however, there are about 30 code
 points in each which represent characters that do not have representations in the other
 character set. For example, the EBCDIC code point X'FF' is the EO (“Eight Ones”)
 control character; there is no ASCII EO control character (ASCII X'FF' is the small letter
 “y with diaeresis” which corresponds to EBCDIC X'DF').

 Besides providing correct translations when they exist, the EbcdicToAscii and
 AsciiToEbcdic functions throw an exception (“CharacterTranslationException exception
 class” on page 124) when a character cannot be translated.

 AsciiToEbcdic alternatively allows encoding of untranslatable characters using the XML
 “character reference” mechanism. UnicodeToEbcdic (described on page 113) also
 allows this. The character references can be converted back to ASCII or Unicode by,
 respectively, EbcdicToAscii or EbcdicToUnicode (“EbcdicToUnicode” on page 117).

 6.6 Unicode and Unicode-related intrinsic methods

 Janus SOAP support for the Unicode data type includes intrinsic functions that operate
 on Unicode strings, return Unicode results, or are based on the Unicode tables. These
 functions are described in the sections below.

 6.6.1 Unicode intrinsic functions

 These methods treat their method object as a string of type Unicode.
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 6.6.1.1 UnicodeReplace

 This function gets the Unicode string resulting from applying the Unicode replacement
 table to the input Unicode string.

 %unicode = unicode:UnicodeReplace

 UnicodeReplace syntax

 Where:

 ● The intrinsic method object input is a Unicode string.

 ● The result is the input Unicode string, with those characters specified in the Unicode
 replacement table replaced by their corresponding Unicode strings.

 By default (that is, when there is no Unicode replacement table), this function merely
 copies its input.

 Example:

 UNICODE Table Standard Rep U=2122 '(TM)'
 Begin
 %u Unicode Initial('Cool&#x2122;':U)
 Print %u:UnicodeReplace
 End

 The result is:

 Cool(TM)

 Note that an updating UNICODE command is shown here “in-line” with a User Language
 request, to make the example concrete. In actual usage, updating UNICODE
 commands should only be issued from your Model 204 initialization stream.

 The U constant function used in the example is described on page 118.

 6.6.1.2 UnicodeToEbcdic

 This function converts a Unicode string to EBCDIC.

 %ebcdic = unicode:UnicodeToEbcdic([CharacterEncode=bool])

 UnicodeToEbcdic syntax

 Where:
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 ● The intrinsic method object input is a Unicode string.

 ● The optional (name required) CharacterEncode argument is a Boolean:

 ▪ If False, the default, an exception is thrown if the input contains any Unicode
 character not translatable to EBCDIC.

 ▪ If True, any Unicode character not translatable to EBCDIC is replaced with the
 hexadecimal character reference of the character, and the ampersand
 character is replaced with &amp;. For example, the eight characters
 &#x201C; replace the Unicode “left double-quotation mark.”

 ● The result is the input string translated to EBCDIC — with untranslatable characters
 represented with character references, if CharacterEncode=True.

 This function throws a CharacterTranslationException exception
 (“CharacterTranslationException exception class” on page 124).

 Note: Unless the CharacterEncode argument is used, or you want to Catch a
 CharacterTranslationException, this function is generally not needed, because a
 Unicode string is implicitly converted to EBCDIC when used in an EBCDIC context.

 Example:

 %u Unicode Initial('&#x31;':U)
 * Note: "Print %u" gives the same result as the following:
 Print %u:UnicodeToEbcdic

 %u = '1&#x80;2':U
 Print %u:UnicodeToEbcdic(CharacterEncode=True)
 * Note: "Print %u" cancels the request as well:
 Print %u:UnicodeToEbcdic

 The result of the above fragment is:

 1
 1&#x0080;2
 CANCELLING REQUEST: MSIR.0751: Class STRING, function
 UNICODETOEBCDIC: CHARACTER TRANSLATIONEXCEPTION
 exception: Unicode character U+0080 without valid
 translation to EBCDIC at byte position 5 ...

 The U constant function used in the example is described on page 118.
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 6.6.1.3 UnicodeToUtf16

 This function converts a Unicode string to a UTF-16 Longstring byte stream.

 %utf16Stream = unicode:UnicodeToUtf16([InsertBOM=bool])

 UnicodeToUtf16 syntax

 Where:

 ● The intrinsic method object input is a Unicode string.

 ● The optional (name required) InsertBOM argument is a Boolean. If its value is
 True, the “Byte Order Mark” (U+FEFF) is inserted at the start of the output stream.
 If False, the default, no Byte Order Mark is inserted.

 ● The result is the input Unicode string transformed to a UTF-16 Big-Endian byte
 stream (that is, any Unicode point U+wxyz results in the pair of bytes X'wx' and
 X'yz', in that order).

 Example:

 %u Unicode Initial('&#x31;':U)
 Print %u:UnicodeToUtf16:StringToHex

 The result of the above fragment is:

 0031

 The U constant function used in the example is described on page 118.

 6.6.1.4 UnicodeToUtf8

 This function converts a Unicode string to a UTF-8 Longstring byte stream.

 %utf8Stream = unicode:UnicodeToUtf8([InsertBOM=bool])])

 UnicodeToUtf8 syntax

 Where:

 ● The intrinsic method object input is a Unicode string.

 ● The optional (name required) InsertBOM argument is a Boolean. If its value is
 True, the “Byte Order Mark” (U+FEFF, encoded as X'EFBBBF') is inserted at the
 start of the output stream. If False, the default, no Byte Order Mark is inserted.
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 ● The result is the input Unicode string transformed to a UTF-8 byte stream.

 This method throws a CharacterTranslationException exception
 (“CharacterTranslationException exception class” on page 124).

 Example:

 %u Unicode Initial('&#xB2;':U)
 Print %u:UnicodeToUtf8:StringToHex

 The result of the above fragment is:

 C2B2

 6.6.1.5 UnicodeUntranslatablePosition

 This function finds the character position of the first character in the input Unicode string
 that is not translatable to EBCDIC.

 %position = unicode:UnicodeUntranslatablePosition

 UnicodeUntranslatablePosition syntax

 Where:

 ● The intrinsic method object input is a Unicode string.

 ● The result is either of the following:

 ▪ 0, indicating that all of the input Unicode characters are translatable to EBCDIC.

 ▪ The character position of the first character that is not translatable to EBCDIC.
 Position 1 is the first character in the string.

 Example:

 %u Unicode Initial('A&#x80;B':U)
 Print %u:UnicodeUntranslatablePosition

 The result of the above fragment is:

 2
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 6.6.2 String intrinsic functions with Unicode result

 These methods return a string of type Unicode.

 6.6.2.1 EbcdicToUnicode

 This function converts an EBCDIC string to Unicode.

 %unicode = string:EbcdicToUnicode([CharacterDecode=bool])

 EbcdicToUnicode syntax

 Where:

 ● The intrinsic method object input is a Longstring, presumed to contain an EBCDIC
 character string.

 ● The optional (name required) CharacterDecode argument is a Boolean. If its value
 is True, an ampersand (&) is allowed in the input EBCDIC string only in two ways:

 ▪ As the substring &amp;. This substring is converted to '&'.

 ▪ At the start of a hexadecimal character reference (for example, the eight
 characters '&#x201C;' for the Unicode “Left double quotation mark"). The
 character reference is converted to the referenced character.

 The default is False.

 ● The result is the input string translated to Unicode — with character references and
 &amp; references converted to the represented Unicode character, if
 CharacterDecode=True.

 This function throws a CharacterTranslationException exception
 (“CharacterTranslationException exception class” on page 124).
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 Example:

 %e String Len 20
 %u Unicode
 %e = '12'
 %u = %e:EbcdicToUnicode
 Print %u:UnicodeToUtf16:StringToHex

 %e = '1&#x2122;2'
 %u = %e:EbcdicToUnicode(CharacterDecode=True)
 Print %u:UnicodeToUtf16:StringToHex

 %e = 'F1FFF2':X
 %u = %e:EbcdicToUnicode

 The result of the above fragment is:

 00310032
 003121220032
 CANCELLING REQUEST: MSIR.0751: Class STRING, function
 EBCDICTOUNICODE: CHARACTER TRANSLATIONEXCEPTION
 exception: EBCDIC character X'FF' without valid
 translation to Unicode at byte position 2 ...

 6.6.2.2 U constant function

 Similar to the hexadecimal constant function (X, described on page 32), U is a constant
 function that allows you to specify a Unicode constant.

 %unicode = stringWithRefs:U

 U syntax

 Where:

 ● The constant character string method object of the U function can contain character
 references. An ampersand (&) is allowed in the following cases:

 ▪ As the substring &amp;. This substring is converted to '&'.

 ▪ At the start of a hexadecimal character reference (for example, the eight
 characters '&#x201C;' for the Unicode “Left double quotation mark"). The
 character reference is converted to the referenced character.

 Example:

 * Constant for trademark symbol:
 %tm Unicode Initial('&#x2122;':U)
 Print %tm:UnicodeToUtf16:StringToHex
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 The result of the above fragment is:

 2122

 6.6.2.3 Utf16ToUnicode

 This function converts a UTF-16 Longstring byte stream to Unicode.

 %unicode = utf16Stream:Utf16ToUnicode

 Utf16ToUnicode syntax

 Where:

 ● The intrinsic method object input is a Longstring, presumed to contain a UTF-16
 byte stream.

 ● The result is the input UTF-16 byte stream converted to Unicode.

 This function throws a CharacterTranslationException exception.

 Note: The input UTF-16 stream may contain a Byte Order Mark (U+FEFF). If one is
 present, that controls the conversion from UTF-16 to Unicode. If a Byte Order Mark is
 not present, the input stream is considered to be a Big Endian stream, that is, it is the
 same as if the stream were preceded by the two bytes X'FE' and X'FF', in that order.

 For example:

 %u Unicode
 %u = '0032':X:Utf16ToUnicode
 Print %u

 The result of the above fragment is:

 2

 6.6.2.4 Utf8ToUnicode

 This function converts a UTF-8 Longstring byte stream to Unicode.

 %unicode = utf8Stream:Utf8ToUnicode

 Utf8ToUnicode syntax

 Where:
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 ● The intrinsic method object input is a Longstring, presumed to contain a UTF-8 byte
 stream.

 ● The result is the input UTF-8 byte stream converted to Unicode.

 This method throws a CharacterTranslationException.

 Example:

 %u Unicode
 %u = '32':X:Utf8ToUnicode
 Print %u

 The result of the above fragment is:

 2

 6.6.3 Other Unicode-related intrinsic functions

 These intrinsic String methods rely on the Unicode translation tables.

 6.6.3.1 AsciiToEbcdic

 This function converts an ASCII (ISO-8859-1) string to EBCDIC.

 %ebcdic = asciiString:AsciiToEbcdic([CharacterEncode=bool])

 AsciiToEbcdic syntax

 Where:

 ● The intrinsic method object input is a Longstring, presumed to contain an ASCII
 string.

 ● The optional (name required) CharacterEncode argument is a Boolean:

 ▪ If its value is False, the default, an exception is thrown if the input contains any
 ASCII character not translatable to EBCDIC.

 ▪ If its value is True, any ASCII character not translatable to EBCDIC is replaced
 with the hexadecimal character reference of the character, and the ampersand
 character is replaced with &amp;. For example, the six characters '&#x84;'
 replace the ASCII “INDEX" control character.

 ● The result is the input string translated to EBCDIC — with untranslatable characters
 represented with character references, if CharacterEncode=True.
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 This function throws a CharacterTranslationException exception (further described on
 page 124).

 Example:

 %a String Len 20
 %a = '31':X
 Print %a:AsciiToEbcdic
 %a = '318032':X
 Print %a:AsciiToEbcdic(CharacterEncode=True)
 Print %a:AsciiToEbcdic

 The result of the above fragment is:

 1
 1&#x80;2
 CANCELLING REQUEST: MSIR.0751: Class STRING, function
 ASCIITOEBCDIC: CHARACTER TRANSLATIONEXCEPTION
 exception: ASCII character X'80' without valid
 translation to EBCDIC at byte position 1 ...

 The X constant function used in the example is described on page 32.

 6.6.3.2 EbcdicToAscii

 This function converts an EBCDIC string to ASCII (ISO 8859-1).

 %ascii = string:EbcdicToAscii([CharacterDecode=bool])

 EbcdicToAscii syntax

 Where:

 ● The intrinsic method object input is a Longstring, presumed to contain an EBCDIC
 character string.

 ● The optional (name required) CharacterDecode argument is a Boolean: If its value
 is True, an ampersand (&) is allowed in the input EBCDIC string only in two ways:

 ▪ As the substring &amp;. This substring is converted to '&'.

 ▪ At the start of a hexadecimal character reference (for example, the six
 characters '&#x84;' for the ASCII “INDEX" control character). The character
 reference is converted to the referenced character.

 The default is False.
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 ● The result is the input string translated to ASCII — with character references and
 &amp; references converted to the represented ASCII character, if
 CharacterDecode=True.

 This function throws a CharacterTranslationException exception (further described on
 page 124).

 Example:

 %e String Len 20
 %a String Len 20
 %e = '12'
 %a = %e:EbcdicToAscii
 Print %a:StringToHex

 %e = '1&#x0A;2'
 %a = %e:EbcdicToAscii(CharacterDecode=True)
 Print %a:StringToHex

 %e = 'F1FFF2':X
 %a = %e:EbcdicToAscii

 The result of the above fragment is:

 3132
 310A32
 CANCELLING REQUEST: MSIR.0751: Class STRING, function
 EBCDICTOASCII: CHARACTER TRANSLATIONEXCEPTION
 exception: EBCDIC character X'FF' without valid
 translation to ASCII at byte position 2 ...

 The X constant function used in the example is described on page 32.

 6.6.3.3 EbcdicRemoveNonUnicode

 This function removes the bytes from the EBCDIC input string that do not translate to
 Unicode.

 %string = string:EbcdicRemoveNonUnicode

 EbcdicRemoveNonUnicode syntax

 Where:

 ● The intrinsic method object input is a Longstring, presumed to contain an EBCDIC
 character string.
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 ● The result is the input string with the bytes removed that are not translatable to
 Unicode.

 This function is useful because there is no way to convert to Unicode an EBCDIC string
 that contains untranslatable characters.

 Example:

 %e String Len 20
 %e = 'C1FFC2':X
 Print %e:EbcdicRemoveNonUnicode

 The result of the above fragment is:

 AB

 The X method in the example above is described on page 32.

 6.6.3.4 EbcdicTranslateNonUnicode

 This function replaces any bytes from the EBCDIC input string that do not translate to
 Unicode. Non-translatable bytes are replaced with the character specified as the
 function argument.

 %string = string:EbcdicTranslateNonUnicode(char)

 EbcdicTranslateNonUnicode syntax

 Where:

 ● The argument is a one-character EBCDIC string, which is used to replace
 untranslatable input characters.

 ● The result is a copy of the input string, but with each input byte that is not
 translatable to Unicode replaced by an occurrence of the specified argument
 character.

 This function throws a CharacterTranslationException (if the argument character is not
 translatable to Unicode).

 EbcdicTranslateNonUnicode is useful because there is no way to convert to Unicode an
 EBCDIC string that contains untranslatable characters.

 Example:

 %e String Len 20
 %e = 'C1FFC2':X
 Print %e:EbcdicTranslateNonUnicode('?')
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 The result of the above fragment is:

 A?B

 6.7 CharacterTranslationException exception class

 Various methods throw a CharacterTranslationException exception when they encounter
 character translation problems. To avert request cancellation, you can catch such an
 exception, optionally catching to an object of this class.

 This class has the following read-only properties:

 Reason A TranslationExceptionReason enumeration instance (further
 described on page 125).

 BytePosition A number that indicates the postion (starting with 1) of the byte at
 which the exception was thrown.

 CharacterPosition A number that indicates the position (starting with 1) of the
 character at which the exception was thrown. The number of
 bytes that constitute a character depends on the type of string that
 causes the exception:

 ● If EBCDIC, one byte corresponds to one character.
 ● If Unicode, two bytes correspond to one character.
 ● If UTF-16, two bytes correspond to one character.
 ● If UTF-8, the relationship between bytes and characters is
 variable, depending on the code points.

 HexValue A string that contains the hexadecimal representation of the bytes
 that caused the exception to be thrown.

 Description A string that contains a brief description of the exception.

 This class has the following constructor:

 New This constructor's syntax follows. The arguments set the values of the
 properties of the class that have the corresponding names.

 %charTransExceptObj = [(CharacterTranslationException)]: -
 New ( [Reason = reasonEnum,] -
 [BytePosition = number,] -
 [CharacterPosition = number,] -
 [Description = string] -
 )
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 6.8 TranslationExceptionReason enumeration

 The values of this class are returned by the Reason function of the
 CharacterTranslationException exception class, described in the preceding section. The
 enumeration values in this class are as follows:

 InvalidEncoding
 An example of invalid encoding is UTF-16 string input to Utf16ToUnicode
 (“Utf16ToUnicode” on page 119) that contains bytes whose hexadecimal
 value is D800 (that is, in the surrogates range).

 InvalidCharacterReference
 For example, EbcdicToUnicode (“EbcdicToUnicode” on page 117) is called,
 it specifies CharacterDecode=True, and the input contains an ampersand
 (&) followed by a space.

 UntranslatableCharacter
 As examples (with the translation tables as delivered by Sirius):

 ● The EBCDIC input to the EbcdicToUnicode method contains a byte
 whose hexadecimal value is X'FF.

 ● The Unicode input to UnicodeToEbcdic (“UnicodeToEbcdic” on page
 113) contains one of the many Unicode characters that is not translated
 to an EBCDIC character (for example, U+20AC, the Euro currency
 symbol).

 As do all enumeration classes, this class also contains the ToString method, which
 converts an enumeration value to a character string whose value is the name of the
 enumeration value. For information about an enhancement to ToString, see “Implicit
 ToString calls for printing enumeration values” on page 94.

 6.9 UNICODE command

 The UNICODE command is used to manage the Unicode tables, effecting the following:

 ● Translation between Unicode and EBCDIC and between ASCII and EBCDIC.

 ● Replacement of Unicode characters by designated character strings.

 In the descriptions of the UNICODE command that follow:

 ● h2 is two hexadecimal digits.

 ● hex4 is four hexadecimal digits, excluding FFFE, FFFF, and the surrogate areas
 (D800 through and including DFFF).
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 ● As a Model 204 command, the term “UNICODE” that starts the UNICODE command
 must be entered entirely in uppercase letters. The other keywords of the UNICODE
 command may be entered in any mixture of uppercase or lowercase letters.

 The command descriptions below use an initial capital letter to indicate a keyword,
 and they use all-lowercase letters to indicate a term that is substituted for a
 particular value in the command.

 The various forms of the UNICODE command are:

 UNICODE List Codepages
 This form of the command obtains a list of all codepages.

 UNICODE Difference Codepages name1 And name2 [Range E=h2 To E=h2]
 This form of the command obtains a list of the differences between two
 codepages for the EBCDIC range specified (which defaults to the 00 to FF
 range).

 UNICODE Difference Xtab name1 And Codepage name2 [Range E=h2 To E=h2]
 This form of the command obtains a list of the differences between a JANUS
 XTAB table and a codepage for the EBCDIC range specified (which defaults
 to the 00 to FF range).

 UNICODE Display Codepage name
 This form of the command obtains, in commented form, the Maps of the
 specified codepage.

 UNICODE Display Table Standard
 This form of the command obtains, in command form, a display of current
 replacements and current Maps and/or translations (see Trans
 subcommands, below) that differ from the base.

 UNICODE Table Standard subcommand
 The updating forms of the UNICODE command begin with the keyword
 Table; they are described below.

 For the updating subcommands:

 ● The user must be a System Administrator (or user 0).

 ● These commands should only be invoked during Model 204
 initialization, because other users running at the same time as the
 change may obtain inconsistent results, including the results of
 UNICODE Display.

 You may test UNICODE command changes as part of a “private” test
 Online (that is, one which only you access), so no other users are
 running while you issue updating forms of the UNICODE command.
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 ● Changing the base codepage and changing translation or mapping
 points should be done before entering any replacement strings, because
 a replacement string is translated from EBCDIC to Unicode when the
 Rep subcommand is processed.

 The various subcommand values of the updating forms of the UNICODE
 command are:

 Base Codepage name Replace the current translation tables with those
 derived from the named codepage.

 Trans E=h2 To U=hex4 Specify one-way translation from EBCDIC point
 h2 to Unicode point hex4.

 Trans E=h2 Invalid Specify that the given EBCDIC point is not
 translatable to Unicode.

 Trans E=h2 Base Remove any customized translation or mapping
 specified for the given EBCDIC point.

 Trans U=hex4 To E=h2 Specify one-way translation from Unicode point
 hex4 to EBCDIC point h2.

 Trans U=hex4 Invalid Specify that the given Unicode point is not
 translatable to EBCDIC.

 Trans U=hex4 Base Remove any customized translation or mapping
 specified for the given Unicode point.

 Trans All Base Remove any customized translation or mapping
 specified from all Unicode and EBCDIC points.

 Map E=h2 Is U=hex4 Specify mapping from EBCDIC point h2 to
 Unicode point hex4, and from Unicode point hex4
 to EBCDIC point h2.

 Map U=hex4 Is E=h2 Same as Map E=h2 Is U=hex4.

 Rep U=hex4 'str' Specify replacement for Unicode point hex4 by
 the Unicode string str. str may be a series of the
 following:

 ● Non-ampersand EBCDIC characters (which
 must be translatable to Unicode).

 ● &amp; (for an ampersand).

 ● A character reference of the form &#xhhhh;.
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 The length of the resulting Unicode replacement
 string is limited to 127 characters. No character in
 the replacement string may be the U=hex4 value
 in any Rep subcommand.

 Norep U=hex4 Specify that there is no replacement string for
 Unicode point hex4.

 Norep All Specify that there is no replacement string for any
 Unicode point.

 6.9.1 Examples of display forms of UNICODE

 Here are examples of the display forms of the UNICODE command:

 ● Listing the names and descriptions of all supported codepages:

 UNICODE List Codepages

 ● Listing the differences between the UK and Latin/1 codepages:

 UNICODE Difference Codepages 0285 And 1047

 ● Listing the differences between the Janus XTAB named PROD and the Latin/1
 codepage:

 UNICODE Difference Xtab prod And Codepage 1047

 ● Listing all translation mappings in the Latin/1 codepage:

 UNICODE Display Codepage 1047

 ● Listing the differences between the current translation tables and the base
 codepage, and listing all Unicode replacements:

 UNICODE Display Table Standard

 6.9.2 Examples of update forms of UNICODE

 As noted earlier, it is intended that you use the updating forms of the UNICODE
 command only as part of Model 204 initialization. You may test UNICODE command
 changes as part of a “private” test online, that is, one which only you access, so that no
 other users are running while you issue updating forms of the UNICODE command.

 Sirius strongly recommends that any translation changes that you make with the
 UNICODE command be invertible; see the discussion in “Invertible translations” on page
 104.
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 Here are examples of the updating forms of the UNICODE command. Many of the
 examples are for illustration purpose only, and they are not likely to be used in this way.
 In addition to these examples, see “Using the UNICODE command for some common
 problems” on page 104; that section exhibits UNICODE commands to work around
 known issues which have been encountered with customers' use of version 7.3 of the
 Sirius Mods.

 ● Changing to the UK codepage:

 UNICODE Table Standard Base Codepage 0285

 ● Make an “uninvertible” translation from EBCDIC to Unicode:

 * For no good reason, translate EBCDIC null to space:
 UNICODE Table Standard Trans E=00 To U=0020

 ● Designate an EBCDIC character that is not to be translated to Unicode:

 * For no good reason, no translation of EBCDIC
 * "1/2" symbol:
 UNICODE Table Standard Trans E=B8 Invalid

 ● Revert translation of an EBCDIC character to be the same as the base codepage:

 * Restore EBCDIC "1/2" base translation:
 UNICODE Table Standard Trans E=B8 Base

 ● Make an “uninvertible” translation from Unicode to EBCDIC:

 * For no good reason, translate Unicode null to space:
 UNICODE Table Standard Trans U=0000 To E=40

 ● Designate a Unicode character that is not to translate to EBCDIC:

 * For no good reason, no translation of Unicode
 * "1/2" symbol:
 UNICODE Table Standard Trans U=00BD Invalid

 ● Revert translation of a Unicode character to be the same as the base codepage:

 * Restore Unicode "1/2" base translation:
 UNICODE Table Standard Trans U=00BD Base

 ● Make an “invertible” two-way mapping between Unicode and EBCDIC:

 * For no good reason, map EBCDIC new line and Unicode
 * linefeed - normal map of EBCDIC new line is Unicode
 * nextline (U+0085), and map of EBCDIC linefeed (X'25')
 * is Unicode linefeed:
 UNICODE Table Standard Map E=15 Is U=000A
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 ● Revert translation of all Unicode and EBCDIC characters to the same as the base
 codepage:

 * Finished experimenting with translations:
 UNICODE Table Standard Trans All Base

 ● Designate a Unicode character to be replaced by a string:

 * Replace trademark character with '(TM)':
 UNICODE Table Standard Rep U=2122 '(TM)'

 ● Revert a Unicode character to having no replacement string:

 * Undo replacement of trademark character:
 UNICODE Table Standard Norep U=2122

 ● Revert all Unicode characters to having no replacement strings:

 * Finished experimenting with replacement strings:
 UNICODE Table Standard Norep All
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CHAPTER 7  Sirius Functions

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

 7.1 $Lstr_Word may 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 caused either request cancellation or
 truncation to 255 bytes of the returned string.

 This change was also introduced as maintenance in versions 7.1 and 7.2 of the Sirius
 Mods
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CHAPTER 8  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 (7.2).

 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).

 8.1 Backwards incompatibilities

 Backwards incompatibilities are described per product in the following sections.

 8.1.1 Janus SOAP ULI intrinsic methods

 The following backwards compatibility issues have been introduced in Janus SOAP ULI
 intrinsic methods:

 ● Methods that have a single-character-only parameter

 The Right, Left, and Substring methods, which were available as of Sirius Mods 7.2,
 have a Pad parameter that is not allowed to be more than a single character.
 Longer values caused a request cancellation. In Sirius Mods 7.3, the compiler
 enforces the single-character-only rule for the Pad parameter for these methods, so
 such errors involving constants do not get to evaluation.

 In theory, a Sirius Mods 7.2 user may have a too-long constant pad character for a
 Right, Left, or Substring method invocation in some code that does not cause a
 problem because it hasn't been executed. With this version 7.3 change, such a
 request would suddenly get a compilation error.

 Note: Since the compiler can only detect bad constants, the single-character-only
 rule is still enforced at run time also.
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 8.1.2 Janus SOAP Xml API

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

 Please also see “Using the UNICODE command for some common problems” on page
 104 for known issues that have been encountered with customers' use of version 7.3 of
 the Sirius Mods.

 8.1.2.1 XPathOrder property no longer supported

 Previously, the XPathOrder property was available (with a default value of Unicode) to
 allow EBCDIC ordered string comparisons in XPath.

 This has now been removed, observing the following conclusions about ordered string
 comparisons in XPath:

 ● They are only a feature of the XPath 2 recommendation, which became a
 recommendation quite recently (January, 2007).

 ● Careful consideration and discussion with customers leads us to believe that
 ordered string comparisons are infrequently used.

 ● If they are used, it is felt that using the XPath 2 standard ordering rules (that is, the
 Unicode code point) is the proper approach.

 ● It seems somewhat unlikely that the differences between Unicode and EBCDIC
 comparisons would be material in most applications (for example, comparing
 decimal digits and alphabetics, and upper- vs. lower-case ordering issues).

 8.1.2.2 Storing null/untranslatable characters with InvalidChar=Allow

 Previously, if the InvalidChar property is set to Allow, you were able to store any
 EBCDIC character, including the null character and including a character that does not
 translate to Unicode.

 For example, the following fragment:

 %doc:InvalidChar = Allow
 %doc:AddElement('A', $X2C('FF00'))
 Print 'Value is (hex):' And $C2X(%doc:Value)

 Produced the following result:

 Value is (hex): FF00
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 Now, however, if AddElement (or another XML “storing” method) contains either the null
 character (X'00') or any EBCDIC character (such as X'FF') that does not translate to
 Unicode, it causes a request cancellation.

 If you have an XmlDoc with arbitrary EBCDIC byte streams, it is recommended that you
 store them in the XmlDoc using base-64 encoding. For example:

 %node:AddElement('binaryData', %data:StringToBase64)
 ...
 %val = %node:Value:Base64ToString

 8.1.2.3 Serializing control characters

 Previously, when a control character (other than tab, carriage return, or linefeed) occurs
 in an XmlDoc (which could only happen if it were added using a “storing” method while
 the XmlDoc InvalidChar property was set to Allow), it was serialized “directly,” using the
 octet containing the control character.

 Such characters are now serialized using a character reference.

 For example, the following fragment:

 %doc:InvalidChar = Allow
 %doc:AddElement('A', $X2C('01'))
 Print 'Serialization of hex 01 (hex):' And -
 $C2X(%doc:Serial('/*/text()')

 Produced the following result:

 Serialization of hex 01 (hex): 01

 A similar fragment, using version 7.3 of Janus SOAP:

 %doc:AddElement('A', $X2C('01'))
 Print 'Serialization of hex 01 (char):' And -
 %doc:Serial('/*/text()', 'EBCDIC')

 Produces the following result:

 Serialization of hex 01 (char): &#x1;

 8.1.2.4 Corrected translations between ASCII/Unicode and EBCDIC

 The Janus SOAP XML API now uses correct translations to and from EBCDIC for the
 ASCII/Unicode code points U+0080 – U+00FF. These corrected translations cause
 different behavior than previously.

——————————————————————————————————————————
Notes for Sirius Mods Release 7.3 135



——————————————————————————————————————————
Compatibility/Bug fixes
——————————————————————————————————————————

 For example, the British pound sterling sign is the Unicode character U+00A3, and the
 following fragment:

 %doc:LoadXml('<a>&#xA3;</a>')
 Print $C2X(%doc:Value)

 formerly gave the incorrect result:

 7B

 This fragment now correctly displays the hex value of the EBCDIC pound sterling sign:

 B1

 In addition to the ASCII/Unicode U+0080 – U+00FF characters which are now correctly
 translated to and from EBCDIC characters (which formerly in most cases did not
 translate to ASCII/Unicode characters), there are the several other translation
 corrections shown in the following list (using the label “ASCII” for brevity):

 ASCII X'7C' (non-broken vertical bar)
 ● formerly translated to EBCDIC X'6A' (broken vertical bar)
 ● now translates to EBCDIC X'4F'
 (Note that EBCDIC X'4F' always translated to ASCII X'7C'.)

 EBCDIC X'41' (no-break space)
 ● formerly translated to ASCII X'5B' (left square bracket)
 ● now translates to ASCII X'A0'

 EBCDIC X'42' (small letter “a” with circumflex)
 ● formerly translated to ASCII X'5D' (right square bracket)
 ● now translates to ASCII X'E2'

 EBCDIC X'6A' (broken vertical bar)
 ● formerly translated to ASCII X'7C' (non-broken vertical bar)
 ● now translates to ASCII X'A6'

 EBCDIC X'8B' (right-pointing double-angle quotation mark)
 ● formerly translated to ASCII X'7B' (left curly brace)
 ● now translates to ASCII X'BB'

 EBCDIC X'9B' (masculine ordinal indicator, “o underscore”)
 ● formerly translated to ASCII X'7D' (right curly brace)
 ● now translates to ASCII X'BA'

 EBCDIC X'B1' (pound [sterling] sign)
 ● formerly translated to ASCII X'5B' (left square bracket)
 ● now translates to ASCII X'A3'
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 Please also see “Using the UNICODE command for some common problems” on page
 104 for known issues which have been encountered with customers' use of version 7.3
 of the Sirius Mods.

 8.1.2.5 EBCDIC X'B1' is not an XPath square bracket

 Consistent with the corrected translations, the EBCDIC character X'B1' is no longer
 treated as a left square bracket; it is the British pound sterling symbol. Previously it
 could be used as the left square bracket character that marks the start of an XPath
 predicate.

 8.1.2.6 EBCDIC X'BA'/X'BB' vs X'AD'/X'BD' square brackets

 For codepage 1047, the default, the EBCDIC square brackets are X'AD' and X'BD'. For
 codepage 0037 (which is the older version of 1047) and for codepage 0285 (the
 codepage for the United Kingdom), the EBCDIC square brackets are X'BA' and X'BB'.
 The codepage can be specified during Model 204 initialization with the UNICODE
 command (see “UNICODE command” on page 125).

 Please also see “Using the UNICODE command for some common problems” on page
 104 for known issues which have been encountered with customers' use of version 7.3
 of the Sirius Mods.

 8.2 Fixes in Sirius Mods 7.3 but not in 7.2

 This section lists fixes to functionality existing in the Sirius Mods version 7.2 but which,
 due to the absence of customer problems, have not, as of the date of the release, been
 fixed in that version.

 ● There are no fixes in Sirius Mods 7.3 that are not available in previous versions.

 8.3 Version corequisites

 This section lists any restrictions on usage of various products (including Sirius Mods
 itself) that will be imposed by use of version 7.3 of Sirius Mods.

 ● There are no corequisites associated with Sirius Mods 7.3.
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