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1 globus rsl Main Page

The Globus RSL library is provides the following functionality:

RSL Predicategp. 2)

RSL Constructors(p. 6)

RSL Memory Managemeni{p. 8)
RSL Accessor Functiongp. 11)
RSL Value Accessorfp. 17)
RSL Display(p. 19)

RSL Parsing(p. 21)

List Functions(p. 16)

2 globus rsl Module Index

2.1

globus rsl Modules

Here is a list of all modules:

RSL Predicates

RSL Constructors

RSL Memory Management

RSL Accessor Functions

List Functions

RSL Value Accessors

RSL Display

RSL Helper Functions

RSL Parsing
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16

17

19

21
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3 globus rsl Module Documentation

3.1 RSL Predicates

The functions in this group return boolean values indicating whether an RSL syntax tree is of a particular type.

Functions

« int globus_rsl_is_relation(globus_rsl_tast)

« int globus_rsl_is_boolear{globus_rs|_t:ast)

« int globus_rsl_is_relation_eqglobus_rsl_tast)

« int globus_rsl_is_relation_lesstharfglobus_rsl_t«ast)

« int globus_rsl_is_relation_attribute_equal(globus_rsl_t«ast, chakattribute)
« int globus_rsl_is_boolean_andglobus_rsl_t«ast)

« int globus_rsl_is_boolean_ofglobus_rsl_tast)

« int globus_rsl_is_boolean_mult{globus_rsl_t«ast)

« int globus_rsl_value_is_literal(globus_rsl_value_tast)

« int globus_rsl_value_is_sequendglobus_rsl_value_tast)

« int globus_rsl_value_is_variablgglobus_rsl_value_tast)

« int globus_rsl_value_is_concatenatiofglobus_rs|_value_tast)

3.1.1 Detailed Description

The functions in this group return boolean values indicating whether an RSL syntax tree is of a particular type.

3.1.2 Function Documentation

3.1.2.1 intglobus_rsl_is_relation (globus_rsl_% as)
RSL relation test.

Theglobus_rsl_is_relation(Jp. 2) function tests whether the the RSL pointed to byas$imarameter is a relation.
The RSL syntax supports the following relation operations:

= Equal

I= Not Equal

> Greater Than

>= Greater Than or Equal
< Less Than

<= Less Than or Equal

<= Less Than or Equal
Some examples of RSL relations are

"queue” = "debug"
"queue" != "slow"
"min_memory" > "1000"
"max_wall_time" >= "60"
"count < "10"
"host_count" <= "5"



GRAM only supports equality relations.

Parameters:
ast Pointer to an RSL parse tree structure.

Returns:
Theglobus_rsl_is_relation(Jp. 2) function returns GLOBUS_TRUE if the RSL parse tree pointed tadty
is a relation; otherwise, it returns GLOBUS_FALSE.

3.1.2.2 intglobus_rsl_is_boolean (globus_rsl stas)
RSL boolean test.

Theglobus_rsl_is_boolean(p. 3) function tests whether the the RSL pointed to bya$igarameter is a boolean
composition of other RSL parse trees. The syntactically understood boolean compositions are "&" (conjunction),
“|" (disjunction), and "+" (multi-request). Some bexamples of RSL booleans are

& ( "queue" = "debug") ( "max_time" = "10000")

| ("count’ = "1")("count’ = "10")
+ ( &("executable" = "l.exe") ) ( & ("executable" = "2.exe" )
Parameters:

ast Pointer to an RSL parse tree structure.

Returns:
Theglobus_rsl_is_boolean(p. 3) function returns GLOBUS_TRUE if the RSL parse tree pointed tadty
is a boolean composition; otherwise, it returns GLOBUS_FALSE.

3.1.2.3 intglobus_rsl_is_relation_eq (globus_rsl # as
RSL equality operation test.

The globus_rsl_is_relation_eq(jp. 3) function tests whether the the RSL pointed to bydhkEparameter is an
equality relation. An example of an equality relation is

"queue” = "debug"

Parameters:
ast Pointer to an RSL parse tree structure.

Returns:
Theglobus_rsl_is_relation_eq((p. 3) function returns GLOBUS_TRUE if the RSL parse tree pointed to by
astis an equality relation; otherwise, it returns GLOBUS_FALSE.

3.1.2.4 intglobus_rsl_is_relation_lessthan (globus_rslxtas)
RSL less than operation test.

Theglobus_rsl_is_relation_lessthan(p. 3) function tests whether the the RSL pointed to byatgwarameter is
a less-than relation. An example of a less-than relation is

“count” = "10"

Parameters:
ast Pointer to an RSL parse tree structure.

Returns:
Theglobus_rsl_is_relation_lessthan(p. 3) function returns GLOBUS_TRUE if the RSL parse tree pointed
to by astis a less-than relation; otherwise, it returns GLOBUS_FALSE.



3.1.2.5 intglobus_rsl is_relation_attribute _equal (globus_rsl # ast char * attribute)
RSL attribute name test.

The globus_rsl_is_relation_attribute_equal(p. 4) function tests whether the the RSL pointed to by dkée
parameter is a relation with the attribute name which matches the string pointed to &iyrifmate parameter.
This attribute name comparision is case-insensitive.

Parameters:
ast Pointer to an RSL parse tree structure.

attribute Name of the attribute to test

Returns:
Theglobus_rsl_is_relation_attribute_equal(p. 4) function returns GLOBUS_TRUE if the RSL parse tree
pointed to byastis a relation and its attribute name matches dhteébute parameter; otherwise, it returns
GLOBUS_FALSE.

3.1.2.6 intglobus_rsl_is_boolean_and (globus_rslxtas)

RSL boolean and test.

Theglobus_rsl_is_boolean_and(p. 4) function tests whether the the RSL pointed to bydkeparameter is a
boolean "and" composition of RSL trees. An example of a boolean and relation is

& ( "queue" = "debug" ) ( "executable" = "a.out" )

Parameters:
ast Pointer to an RSL parse tree structure.

Returns:
Theglobus_rsl_is_boolean_and(p. 4) function returns GLOBUS_TRUE if the RSL parse tree pointed to
by astis a boolean and of RSL parse trees; otherwise, it returns GLOBUS_FALSE.

3.1.2.7 intglobus_rsl_is_boolean_or (globus_rsl«tasf)

RSL boolean or test.

The globus_rsl_is_boolean_or(p. 4) function tests whether the the RSL pointed to by akeparameter is a
boolean "or" composition of RSL trees. An example of a boolean or relation is

| ( "count" = "2") ( "count" = "4" )

Parameters:
ast Pointer to an RSL parse tree structure.

Returns:
Theglobus_rsl_is_boolean_or(p. 4) function returns GLOBUS_TRUE if the RSL parse tree pointed to by
astis a boolean and of RSL parse trees; otherwise, it returns GLOBUS_FALSE.

3.1.2.8 intglobus_rsl_is_boolean_multi (globus_rsl st as)
RSL boolean multi test.

Theglobus_rsl_is_boolean_multi(p. 4) function tests whether the the RSL pointed to byasigarameter is a
boolean "multi-request" composition of RSL trees. An example of a boolean multie-request relation is



+ ( &( "executable"
( &( "executable"

"exe.1") ( “count"
exe.2") ( "count"

non
NN
——
——

Parameters:
ast Pointer to an RSL parse tree structure.

Returns:
Theglobus_rsl_is_boolean_multi(p. 4) function returns GLOBUS_TRUE if the RSL parse tree pointed to
by astis a boolean multi-request of RSL parse trees; otherwise, it returns GLOBUS_FALSE.

3.1.2.9 intglobus_rsl_value_is_literal (globus_rsl_value st as)
RSL literal string test.

Theglobus_rsl_value_is_literal(fp. 5) function tests whether the the RSL value pointed to byattiparameter
is a literal string value. An example of a literal string is

"count"

Parameters:
ast Pointer to an RSL value structure.

Returns:
Theglobus_rsl_value_is_literal(fp. 5) function returns GLOBUS_TRUE if the RSL value pointed tcalsy
is a literal string value; otherwise, it returns GLOBUS_FALSE.

3.1.2.10 intglobus_rsl_value_is_sequence (globus_rsl_value s
RSL value sequence test.

Theglobus_rsl_value_is_sequencéf). 5) function tests whether the the RSL value pointed to byagtparam-
eter is a sequence of RSL values. An example of a sequence of values is

B R

Parameters:
ast Pointer to an RSL value structure.

Returns:
Theglobus_rsl_value_is_sequencéf). 5) function returns GLOBUS_TRUE if the RSL value pointed to by
astis a value sequnce; otherwise, it returns GLOBUS_FALSE.

3.1.2.11 intglobus_rsl_value_is_variable (globus_rsl_valuextasi
RSL value variable test.
Theglobus_rsl_value_is_variable()p. 5) function tests whether the the RSL value pointed to ba#tparameter
is a variable reference. RSL values. An example of a variable reference is
$( "GLOBUSRUN_GASS_URL" )

Parameters:
ast Pointer to an RSL value structure.

Returns:
Theglobus_rsl_value_is_sequencéf). 5) function returns GLOBUS_TRUE if the RSL value pointed to by
astis a value sequnce; otherwise, it returns GLOBUS_FALSE.



3.1.2.12 intglobus_rsl value is_concatenation (globus_rsl_value: &s)
RSL value concatenation test.

The globus_rsl_value_is_concatenation({. 6) function tests whether the the RSL value pointed to byaste
parameter is a concatenation of RSL values. An example of an RSL value concatenation is

$( "GLOBUSRUN_GASS_URL" ) # "linput"

Parameters:
ast Pointer to an RSL value structure.

Returns:
Theglobus_rsl_value_is_concatenation(p). 6) function returns GLOBUS_TRUE if the RSL value pointed
to by astis a value concatenation; otherwise, it returns GLOBUS_FALSE.

3.2 RSL Constructors

Functions

 globus_rsl_t globus_rsl_make_boolearfint operator, globus_list stchildren)

« globus_rsl_t« globus_rsl_make_relation(int operator, chakattributename, globus_rsl_valuexvalue_-
sequence)

 globus_rsl value # globus_rsl_value _make_literalcharxstring)

 globus_rsl_value i globus_rsl_value_make_sequendglobus_list tkvalue_list)

 globus_rsl_value_# globus_rsl_value _make_variabld€globus_rsl_value_tsequence)

 globus_rsl _value % globus_rsl_value_make_concatenatioriglobus_rsl_value_kleft_value, globus_-
rsl_value_tright_value)

3.2.1 Function Documentation

3.2.1.1 globus_rsl 4 globus_rsl_make_boolean (inbperator, globus_list_t« children)
RSL boolean constructor.

Theglobus_rsl_make_boolean(p. 6) function creates a boolean composition of the RSL nodes in the list pointed
to by children The new RSL node which is returned contains a reference to the list, not a copy.

Parameters:
operator The boolean RSL operator to use to join the RSL parse tree list pointed to blyiltheenparameter.
This value must be one of GLOBUS_RSL_AND, GLOBUS_RSL_OR, GLOBUS_RSL_MULTIREQ in
order to create a valid RSL tree.

children Pointer to a list of RSL syntax trees to combine with the boolean operation describecopethtor
parameter.

Returns:
The globus_rsl_make_boolean(p. 6) function returns a new RSL parse tree node that contains a shallow
reference to the list of values pointed to by tildrenparameter joined by the operator value in tiperator
parameter. If an error occurglobus_rsl_make_boolean(p. 6) returns NULL.

3.2.1.2 globus_rsl 4 globus_rsl_make_relation (intoperator, char * attributename globus_rsl_value_tx
value_sequende

RSL relation constructor.



The globus_rsl_make_relation(fp. 6) function creates a relation between the attribute named battitileute-
nameparameter and the values pointed to bytakie sequendist. The new RSL relation node which is returned
contains a reference to tlatributenameandvalue_sequengearameters, not a copy.

Parameters:
operator The RSL operator to use to relate the RSL attribute name pointed to byttieitenameparameter
and the values pointed to by thalue sequencparameter. This value must be one of GLOBUS -
RSL_EQ, GLOBUS_RSL_NEQ, GLOBUS_RSL_GT, GLOBUS_RSL_GTEQ, GLOBUS_RSL_LT, or
GLOBUS _RSL_LTEQ in order to create a valid RSL node.

attributename Pointer to a string naming the attribute of the new RSL relation.
value_sequencéPointer to a sequence of RSL values to use in the new RSL relation.

Returns:
The globus_rsl_make_relation(fp. 6) function returns a new RSL parse tree node that contains a shallow
reference to the attribute name pointed to bydtigsbutenamgparameter and the RSL value sequence pointed
to by thevalue_sequengearameter. If an error occurglobus_rsl_make_relation(fp. 6) returns NULL.

3.2.1.3 globus_rsl_value stglobus_rsl_value_make_literal (charx string)
RSL literal constructor.

Theglobus_rsl_value_make_literal(jp. 7) function creates a string literal RSL value node containing the value
pointed to by thestring parameter. The new RSL value node which is returned contains a referencestartge
parameter, not a copy.

Parameters:
string The literal string to be used in the new value.

Returns:
The globus_rsl_value_make_literal(fp. 7) function returns a new RSL value node that contains a shallow
reference to the string pointed to by teing parameter. If an error occurglobus_rsl value_make_-
literal() (p. 7) returns NULL.

3.2.1.4 globus_rsl_value stglobus_rsl_value_make sequence (globus_list tzalue_lis)
RSL value sequence constructor.

Theglobus_rsl_value_make_sequencégf) 7) function creates a value sequence RSL node referring to the values
pointed to by thevalue_listparameter. The new node returned by this function contains a reference/tduke-
list parameter, not a copy.

Parameters:
value_list A pointer to a list of globus_rsl_value_t pointers.

Returns:
Theglobus_rsl_value_make_sequencéf) 7) function returns a new RSL value node that contains a shallow
reference to the list pointed to by tivalue_listparameter. If an error occurglobus_rsl_value_make_-
sequence()p. 7) returns NULL.



3.2.1.5 globus_rsl_value stglobus_rsl_value_make_variable (globus_rsl_value stsequencg
RSL variable reference constructor.

The globus_rsl_value_make_variable(p. 8) function creates a variable reference RSL node referring to the
variable name contained in the value pointed tsbguencgarameter. The new node returned by this function
contains a reference to tisequenc@arameter, not a copy.

Parameters:
sequenceA pointer to a RSL value sequnce.

Returns:
Theglobus_rsl_value_make_variable(p. 8) function returns a new RSL value node that contains a shallow
reference to the value sequence pointed to bysdmrienc@arameter. If an error occurglobus_rsl_value_-
make_variable()p. 8) returns NULL.

3.2.1.6 globus_rsl_value st globus_rsl_value_make_concatenation (globus_rsl_value & left_value
globus_rsl_value_t« right_value

RSL concatenation constructor.

Theglobus_rsl_value_make_concatenation(). 8) function creates a concatenation of the values pointed to by
theleft_valueandright_valueparameters. The new node returned by this function contains a reference to these
parameters’ values, not a copy.

Parameters:
left_value A pointer to a RSL value to act as the left side of the concatenation. This must be a string literal
or variable reference.

right_value A pointer to a RSL value to act as the right side of the concatenation. This must be a string literal
or variable reference.

Returns:
The globus_rsl_value_make_concatenation(). 8) function returns a new RSL value node that contains a
shallow reference to the values pointed to by lgfe valueandright_valueparameters. If an error occurs,
globus_rsl_value_make_concatenation(). 8) returns NULL.

3.3 RSL Memory Management
Functions

 globus_rsl_t globus_rsl_copy_recursivgglobus_rsl_tast_node)

 globus_rsl_value_# globus_rsl_value_copy_recursivéglobus_rsl_value_tglobus_rsl_value_ptr)

« int globus_rsl_value_freg(globus_rsl value stval)

« int globus_rsl_free(globus_rsl_txast_node)

« int globus_rsl_value_free_recursivéglobus_rsl_value_tglobus_rsl _value_ptr)

« int globus_rsl_free_recursivgglobus_rsl_tast_node)

* int globus_rsl_value_list_literal_replacgglobus_list_txvalue_list, charstring_value)

« int globus_rsl value_eval(globus_rsl_value_t<ast node, globus_symboltablexsymbol table, char
xxString_value, int rsl_substitution_flag)

« int globus_rsl_eval(globus_rsl_tast _node, globus_symboltable:symbol_table)



3.3.1 Function Documentation

3.3.1.1 globus_rsl_# globus_rsl_copy_recursive (globus_rsl_# ast_nodé¢
Create a deep copy of an RSL syntax tree.

The globus_rsl_copy_recursive(p. 9) function performs a deep copy of the RSL syntax tree pointed to by the
ast_nodeparameter. All RSL nodes, value nodes, variable names, attributes, and literals will be copied to the
return value.

Parameters:
ast_nodeAn RSL syntax tree to copy.

Returns:
The globus_rsl_copy_recursive(p. 9) function returns a copy of its input parameter that that can be used
after theast_nodeand its values have been freed. If an error occgtsbus_rsl_copy_recursive(p. 9)
returns NULL.

3.3.1.2 globus_rsl_value st globus_rsl_value copy_recursive (globus_rsl_value xtglobus_rsl_value pir

Create a deep copy of an RSL value.

Theglobus_rsl_value_copy_recursive(p. 9) function performs a deep copy of the RSL value pointed to by the
globus_rsl_value_ptparameter. All variable names, attributes, literals, and value lists will be copied to the return
value.

Parameters:
globus_rsl_value_ptrA pointer to an RSL value to copy.

Returns:
Theglobus_rsl_value _copy_recursive(p. 9) function returns a copy of its input parameter that that can be
used after thglobus_rsl_value ptand its values have been freed. If an error occgishus_rsl_value -
copy_recursive(p. 9) returns NULL.

3.3.1.3 intglobus_rsl_value_free (globus_rsl_value xtval)
Free an RSL value node.

Theglobus_rsl_value_free(p. 9) function frees the RSL value pointed to by tted parameter. This only frees
the RSL value node itself, and not any sequence or string values associated with that node.

Parameters:
val The RSL value node to free.

Returns:
Theglobus_rsl_value_free(p. 9) function always returns GLOBUS_SUCCESS.

3.3.1.4 intglobus_rsl_free (globus_rsl % ast node¢
Free an RSL syntax tree node.

Theglobus_rsl_free(Ip. 9) function frees the RSL syntax tree node pointed to byaitenodegparameter. This
only frees the RSL syntax tree node itself, and not any boolean operands, relation names, or values associated with
the node.



Parameters:
ast_nodeThe RSL syntax tree node to free.

Returns:
Theglobus_rsl_value_free({p. 9) function always returns GLOBUS_SUCCESS.

3.3.1.5 intglobus_rsl_value_free_recursive (globus_rsl_valuexiglobus_rsl_value_pir
Free an RSL value and all its child nodes.

Theglobus_rsl_free_recursive((p. 10) function frees the RSL value node pointed to byglbus_rsl_value_-
ptr, including all literal strings, variable names, and value sequences. Any pointers to these are no longer valid
afterglobus_rsl_value_free_recursive(p. 10) returns.

Parameters:
globus_rsl_value_ptrAn RSL value node to free.

Returns:
Theglobus_rsl_value_free_recursive(p. 10) function always returns GLOBUS_SUCCESS.

3.3.1.6 intglobus_rsl_free_recursive (globus_rsl stast _nodé
Free an RSL syntax tree and all its child nodes.

Theglobus_rsl_free_recursive((p. 10) function frees the RSL syntax tree pointed to byasie nodeparameter,
including all boolean operands, attribute names, and values. Any pointers to these are no longer valid after
globus_rsl_free_recursive({p. 10) returns.

Parameters:
ast_nodeAn RSL parse tree to free.

Returns:
Theglobus_rsl_value_free_recursive(p. 10) function always returns GLOBUS_SUCCESS.

3.3.1.7 intglobus_rsl value_list_literal_replace (globus_list st value_list char « string_valug
Replace the first value in a value list with a literal.

The globus_rsl_value_list_literal_replace((p. 10) function replaces the first value in the list pointed to by the
value_listparameter with a new value node that is a literal string node pointing to the value sifitige value
parameter, freeing the old value.

Parameters:
value_list The RSL value list to modify by replacing its first element.

string_value The new string value to use as a literal first element of the list pointed to byailue _list
parameter.

Returns:
Upon succesglobus_rsl_value_list_literal_replace(p. 10) returns&GLOBUS SUCCES®ees the current
first value ofvalue_listand replaces it with a new literal string node pointing to the value oéttieg value
parameter. If an error occurglobus_rsl_value_list_literal_replace(p. 10) returns 1.



3.3.1.8 int globus_rsl _value_eval (globus_rsl_value # ast_node globus_symboltable tx symbol_table
char «x string_value int rsl_substitution_flag

Evaluate RSL substitions in an RSL value node.

Theglobus_rsl_value_eval(p. 11) function modifies the value pointed to byat®_nodgyarameter by replacing

all RSL substitution variable reference nodes with the literal values those variables evaluate to based on the current
scope of the symbol table pointed to by tanbol_tablgparameter. It also combines string concatenations into
literal string values. Any nodes which are replaced by this function are freed gkbgs_rsl value free -
recursive()p. 10).

Parameters:
ast_nodeA pointer to the RSL value node to evaluate.

symbol_tableA symbol table containing current definitions of the RSL substitutions which can occur in this
evaluation scope.

string_value An output parameter which is set to point to the value of the string returned by evaluating the
value node pointed to bgst_nodeif it evaluates to a literal value. list pointed to by tkelue_list
parameter.

rsl_substitution_flagA flag indicating whether the node pointed to by e nodeparameter defines RSL
substition variables.

Returns:
Upon succesglobus_rsl_value_eval(p. 11) returnsGLOBUS_SUCCES&nd replaces any RSL substitu-
tion values in the node pointed to by thet_nodeparameter. If the node evaluates to a single literal, the
string_valueparameter is modified to point to the value of that literal. If an error ocglobus_rsl_value_-
eval()(p. 11) returns a non-zero value.

3.3.1.9 intglobus_rsl_eval (globus_rsl # ast_nodeglobus_symboltable_t symbol_tablg

Evaluate an RSL syntax tree.

Theglobus_rsl_eval(fp. 11) function modifies the RSL parse tree pointed to bgsts nodgarameter by replac-

ing all RSL substitution variable reference nodes with the literal values those variables evaluate to based on the
current scope of the symbol table pointed to bysimabol_tablgparameter. It also combines string concatenations

into literal string values. Any nodes which are replaced by this function are freedglsings_rsl_value_free -
recursive()p. 10).

Parameters:
ast_nodeA pointer to the RSL syntax tree to evaluate.

symbol_tableA symbol table containing current definitions of the RSL substitutions which can occur in this
evaluation scope.

Returns:
Upon succesglobus_rsl_eval(fp. 11) return&sLOBUS_SUCCESS&nd replaces all RSL substitution values
and concatenations ast_nodeor its child nodes with the evaluated forms described above. If an error occurs,
globus_rsl_eval(Jp. 11) returns a non-zero value.

3.4 RSL Accessor Functions
Functions

« int globus_rsl_boolean_get operatofglobus_rsl_tast_node)
« globus_list_t« globus_rsl_boolean_get operand_ligglobus_rsl_tast_node)
« globus_list_t«x globus_rsl_boolean_get operand_list_rdfylobus_rsl_tboolean_node)



 charx globus_rsl_relation_get_attribute(globus_rsl_tast_node)

« int globus_rsl_relation_get_operator(globus_rsl_tast_node)

 globus_rsl_value i globus_rsl_relation_get_value_sequendglobus_rsl_t<ast_node)

« globus_rsl_value i globus_rsl_relation_get single_valuéglobus_rsl_tast_node)

« charx globus_rsl_value_literal_get_string(globus_rsl_value_tliteral_node)

 globus_list_t globus_rsl_value_sequence_get value_l{gfiobus_rsl_value stsequence_node)

« globus_rsl_value i globus_rsl_value_variable_get _sequendglobus_rsl_value #variable node)

« charx globus_rsl_value_variable_get_namélobus_rsl_value #tvariable_node)

« charx globus_rsl_value_variable_get_defaulfglobus_rsl_value_tvariable_node)

« int globus_rsl_value_variable get_sizfglobus_rsl value stvariable_node)

 globus_rsl_value_tx globus_rsl_value_concatenation_get_lef{globus_rsl_value_t«xconcatenation_-
node)

« globus_rsl_value_t# globus_rsl_value_concatenation_get righ{globus_rsl _value_tconcatenation_-
node)

 globus_list_t«x globus_rsl_value_sequence_get_list_réflobus_rsl_value tsequence_node)

3.4.1 Function Documentation

3.4.1.1 intglobus_rsl _boolean_get operator (globus_rslxtast nodé

Get the RSL operator used in a boolean RSL composition.

The globus_rsl_boolean_get_operator(p. 12) function returns the operator that is used by the boolean RSL
composition.

Parameters:
ast_nodeThe RSL syntax tree to inspect.

Returns:
Upon succesglobus_rsl_boolean_get_operator(p. 12) returns one of GLOBUS_RSL_AND, GLOBUS -
RSL_OR, GLOBUS_RSL_MULTIREQ. If an error occurglobus_rsl_boolean_get operator(p. 12) re-
turns -1.

3.4.1.2 globus_list # globus_rsl_boolean_get_operand_list (globus_rsl«tast_nodé

Get the RSL operand list from a boolean RSL composition.

The globus_rsl_boolean_get_operand_list(p. 12) function returns the list of RSL syntax tree nodes that is
joined by a boolean composition.

Parameters:
ast_nodeThe RSL syntax tree to inspect.

Returns:
Upon succesgylobus_rsl_boolean_get_operand_list(). 12) returns a pointer to a list of RSL syntax tree
nodes that are the operand of a boolean composition operation. If an error gtobus,_rsl_boolean_get_-
operand_list()(p. 12) returns NULL.

3.4.1.3 globus_list #x globus_rsl_boolean_get_operand_list_ref (globus_rslstboolean_nodg
Get a reference to the RSL operand list from a boolean RSL composition.

The globus_rsl_boolean_get_operand_list_ref({). 12) function returns a pointer to the list of RSL syntax tree
nodes that is joined by a boolean composition. If this list is modified, then the value of boolean syntax tree is
modified.



Parameters:
boolean_nodeThe RSL syntax tree to inspect.

Returns:
Upon succesgjlobus_rsl_boolean_get_operand_list_ref({). 12) returns a pointer to the list pointer in the
RSL syntax tree data structure. This list can be modified to change the oprands of the boolean operation. If
an error occurgglobus_rsl_boolean_get_operand_list_ref(. 12) returns NULL.

3.4.1.4 chak globus_rsl_relation_get_attribute (globus_rsl_t« ast_nodg

Get an RSL relation attribute name.

Theglobus_rsl_relation_get_attribute((p. 13) function returns a pointer to the name of the attribute in an RSL
relation. This return value is a shallow reference to the attribute name.

Parameters:
ast_nodeThe RSL relation node to inspect.

Returns:
Upon succesglobus_rsl_relation_get_attribute()p. 13) returns a pointer to the name of the attribute of the
relation. If an error occurgjlobus_rsl_relation_get_attribute(p. 13) returns NULL.

3.4.1.5 intglobus_rsl relation_get operator (globus_rsl : ast node
Get an RSL relation operator.

Theglobus_rsl_relation_get_operator(fp. 13) function returns the operation type represented by the RSL rela-
tion node pointed to by thast _nodeparameter.

Parameters:
ast_nodeThe RSL relation node to inspect.

Returns:
Upon succesgjlobus_rsl_relation_get operator(fp. 13) returns one of GLOBUS RSL_EQ, GLOBUS -
RSL_NEQ, GLOBUS_RSL_GT, GLOBUS_RSL_GTEQ, GLOBUS_RSL_LT, or GLOBUS_RSL_LTEQ. If
an error occurgglobus_rsl_relation_get _operator(jp. 13) returns -1.

3.4.1.6 globus_rsl_value stglobus_rsl_relation_get_value_sequence (globus_rsk aist_node
Get the value of an RSL relation.

Theglobus_rsl_relation_get value_sequencéf) 13) function returns the value of an RSL relation node pointed
to by theast_nodeparameter.

Parameters:
ast_nodeThe RSL relation node to inspect.

Returns:
Upon succesgglobus_rsl_relation_get_value_sequencéf). 13) returns the value sequence pointer in the
RSL relation pointed to by thast _nodeparameter. If an error occurglobus_rsl_relation_get value_-
sequence(p. 13) returns NULL.



3.4.1.7 globus_rsl_valuestglobus_rsl_relation_get single value (globus_rsltast_nodé
Get the single value of an RSL relation.

Theglobus_rsl_relation_get_single_value(p. 14) function returns the value of an RSL relation node pointed to
by theast_nodeparameter if the value is a sequence of one value.

Parameters:
ast_nodeThe RSL relation node to inspect.

Returns:
Upon succesglobus_rsl_relation_get_single_value(p. 14) returns the value pointer at the head of the RSL
relation pointed to by thast_nodegparameter. If the value sequence has more than one value asttheode
points to an RSL syntax tree that is not a relatigiopus_rsl_relation_get_value_sequencéf). 13) returns
NULL.

3.4.1.8 chak globus_rsl value_literal_get string (globus_rsl_value s literal_nodé
Get the string value of an RSL literal.

Theglobus_rsl_value_literal_get_string(fp. 14) function returns the string value of an RSL literal node pointed
to by theliteral_nodeparameter.

Parameters:
literal_node The RSL literal node to inspect.

Returns:
Upon succesgylobus_rsl_value_literal_get_string(fp. 14) returns a pointer to the string value of the lit-
eral pointed to by thditeral_nodeparameter. If the value is not a literglobus_rsl_value_literal_get_-
string()(p. 14) returns NULL.

3.4.1.9 globus_list # globus_rsl_value_sequence_get value_list (globus_rsl_value gequence_node
Get the value list from an RSL value sequence.

The globus_rsl_value_sequence_get value_ligff) 14) function returns the list of globus_rsl value_t pointer
values associated with the RSL value sequence pointed to Isgtheence_nodearameter.

Parameters:
sequence_nodé’he RSL sequence node to inspect.

Returns:
Upon successglobus_rsl_value_sequence_get value_ligt{) 14) returns a pointer to the list of values
pointed to by thesequence_nodgarameter. If the value is not a sequergiepus_rsl_value_literal_get_-
string()(p. 14) returns NULL.

3.4.1.10 globus_rsl_valuext globus_rsl_value_variable_get sequence (globus_rsl valuext variable_-
node

Get the value sequence from an RSL variable reference.
The globus_rsl_value_variable_get_sequencég) 14) function returns the sequence value associated with the
RSL variable reference pointed to by thariable_nodeparameter.

Parameters:
variable_nodeThe RSL variable node to inspect.



Returns:
Upon succesgylobus_rsl_value_variable_get sequencégg) 14) returns a pointer to the rsl value sequence
pointed to by thevariable_nodeparameter. If the value is not a variable refererglepus_rsl_value_-
variable_get_sequence(p. 14) returns NULL.

3.4.1.11 char globus_rsl value_variable_get _name (globus_rsl_valuextvariable_nod¢
Get the name of an RSL variable reference.

The globus_rsl_value_variable_get_name(). 15) function returns a pointer to the name of the RSL variable
name pointed to by theariable_nodearameter.

Parameters:
variable_nodeThe RSL variable node to inspect.

Returns:
Upon succesgjlobus_rsl_value_variable_get_name(). 15) returns a pointer to the string containing the
name of the variable referenced by thariable_nodeparameter. If the node is not a variable reference,
globus_rsl_value_variable_get_sequencéf) 14) returns NULL.

3.4.1.12 chak globus_rsl_value_variable_get default (globus_rsl_value «tvariable_nodg
Get the default value of an RSL variable reference.

The globus_rsl_value_variable_get_default(p. 15) function returns a pointer to the default value of the RSL
variable pointed to by theariable_nodeparameter to use if the variable’s name is not bound in the current
evaluation context.

Parameters:
variable_nodeThe RSL variable node to inspect.

Returns:
Upon succesglobus_rsl_value_variable_get_ default(p. 15) returns a pointer to the string containing the
default value of the variable referenced by tagiable_nodegarameter. If the node is not a variable reference
or no default value exists in the RSL nodgobus_rsl_value_variable_get_default(p. 15) returns NULL.

3.4.1.13 intglobus_rsl value variable get_size (globus_rsl value: ¥ariable _nod¢
Get the size of the value list within an RSL variable reference node.

Theglobus_rsl_value_variable get_sizg(). 15) function returns the number of nodes in the RSL variable ref-
erence node pointed to by thrariable_nodeparameter.

Parameters:
variable_nodeThe RSL variable node to inspect.

Returns:
Upon succesglobus_rsl_value_variable_get_size). 15) returns the list of values within a RSL variable
reference, or -1 if the node pointed to bgriable_nodds not a variable reference. If the return value is 1,
then the variable has no default value included in the reference.



3.4.1.14 globus_rsl_valuext globus_rsl_value_concatenation_get_left (globus_rsl_value t =«
concatenation_nodg

Get the left side of a concatenation value.

Theglobus_rsl_value_concatenation_get_lef{). 16) function returns the left side of an RSL value concatena-
tion pointed to by the&oncatenation_nodparameter.

Parameters:
concatenation_nodeThe RSL concatenation node to inspect.

Returns:
Upon succesgglobus_rsl_value concatenation_get_lefi). 16) returns a pointer to the left value of the
concatenation values pointed to by t@ncatenation_nodgarameter. If an error occuiglpbus_rsl_value_-
concatenation_get_left(jp. 16) returns NULL.

3.4.1.15 globus_rsl_valuext  globus_rsl_value_concatenation_get_right (globus_rsl_value_t =
concatenation_nodg

Get the right side of a concatenation value.

Theglobus_rsl_value_concatenation_get_right(p. 16) function returns the right side of an RSL value concate-
nation pointed to by theoncatenation_nodearameter.

Parameters:
concatenation_nodeThe RSL concatenation node to inspect.

Returns:
Upon succesglobus_rsl_value concatenation_get_right(p. 16) returns a pointer to the right value of the
concatenation values pointed to by t@ncatenation_nodgarameter. If an error occurglobus_rsl_value_-
concatenation_get_right(fp. 16) returns NULL.

3.4.1.16 globus_list s« globus_rsl_value_sequence_get list_ref (globus_rsl_valuex $equence_node
Get a reference to the list of values in a sequence.

Theglobus_rsl_value_sequence_get _list_reff) 16) function returns a reference to the list of values in a value
sequence. Any changes to the elements of this list will affecéélogience_nodearameter.

Parameters:
sequence_nod&he RSL sequence node to inspect.

Returns:
Upon succesgjlobus_rsl_value_sequence_get_list_refjf) 16) returns a pointer to the list of the globus_-
rsl_value_t pointer values contained in geguence_nodearameter. If an error occurglobus_rsl_value_-
sequence_get list_ref(p. 16) returns NULL.

3.5 List Functions

Functions

* globus_list_t« globus_list_copy_reverséglobus_list_txorig)



3.5.1 Function Documentation

3.5.1.1 globus_list # globus_list_copy_reverse (globus_list st orig)
Create a reverse-order copy of a list.

Theglobus_list_copy_reverse(p. 17) function creates and returns a copy of its input parameter, with the order
of the list elements reversed. This copy is a shallow copy of list nodes, so both the list pointeorig &yd the
returned list point to the same list element data.

Parameters:
orig A pointer to the list to copy.

Returns:
Upon succesgjlobus_list_copy_reverse(p. 17) returns a new list containing the same elements as the list
pointed to byorig in reverse order. If an error occugdpbus_list_copy_reverse(p. 17) returns NULL.

3.6 RSL Value Accessors

Functions

« int globus_rsl_value_concatenation_set_lef{globus_rsl_value_txconcatenation_node, globus_rsl_-
value_txnew_left_node)

 int globus_rsl_value_concatenation_set_righ{globus_rsl_value_tconcatenation_node, globus_rs|_-
value_txnew_right_node)

« int globus_rsl_value_list_param_ge{(globus_list txast _node_list, int required_type, chas«value, int
xvalue_ctr)

« globus_list_t« globus_rsl_param_get_valuegglobus_rsl_tast_node, charparam)

* int globus_rsl_param_get(globus_rsl_tast_node, int param_type, chararam, chakxxvalues)

3.6.1 Function Documentation

3.6.1.1 int globus_rsl_value_concatenation_set_left (globus_rsl_valuex tconcatenation_nodeglobus_-
rsl_value_tx new_left_nodg

Set the left-hand value of a concatenation.

The globus_rsl_value_concatenation_set_lef(f). 17) sets the left hand side of a concatenation pointed to by
concatenation_nod® the value pointed to byew_left_nodelf there was any previous value to the left hand side
of the concatenation, it is discarded but not freed.

Parameters:
concatenation_nodeA pointer to the RSL value concatenation node to modify.

new_left_nodeA pointer to the new left hand side of the concatenation.

Returns:
Upon succesglobus_rsl_value_concatenation_set_lef{f). 17) returnsGLOBUS_SUCCES&hd modifies
the value pointed to by theoncatenation_nodparameter to use the value pointed to by hieev_left node
parameter as its left hand side value. If an error ocayichus_rsl_value_concatenation_set_lef(). 17)
returns -1.



3.6.1.2 int globus_rsl value_concatenation_set_right (globus_rsl_valuex toncatenation_nodeglobus_-
rsl_value_tx new_right nodé

Set the right-hand value of a concatenation.

Theglobus_rsl_value_concatenation_set_right(p). 18) sets the right-hand side of a concatenation pointed to by
concatenation_nod the value pointed to bygew_right_nodelf there was any previous value to the right-hand
side of the concatenation, it is discarded but not freed.

Parameters:
concatenation_nodeA pointer to the RSL value concatenation node to modify.

new_right_nodeA pointer to the new right hand side of the concatenation.

Returns:
Upon succesgylobus_rsl_value_concatenation_set_right({. 18) returnsGLOBUS_SUCCES&nd mod-
ifies the value pointed to by theoncatenation_nodparameter to use the value pointed to by tiesv_-
right_nodeparameter as its right hand side value. If an error ocglobus_rsl_value_concatenation_set_-
right() (p. 18) returns -1.

3.6.1.3 int globus_rsl_value_list_param_get (globus_list  ast_node_list int required_type char sxx
valug int * value_ctp

Get the values of an RSL value list.

The globus_rsl_value_list_param_get(p. 18) function copies pointers to literal string values or string pairs
associated with the list of globus_rsl _value_t pointers pointed to byshenode_lisparameter to the output
array pointed to by thealue parameter. It modifies the value pointed to by ttedue_ctrparameter to be the
number of strings copied into the array.

Parameters:
ast_node_listA pointer to a list of globus_rsl_value_t pointers whose values will be copied toahe
parameter array.

required_typeA flag indicating whether the list is expected to contain literal strings or string pairs. This
value may be one d6LOBUS_RSL_VALUE_LITERAI GLOBUS_RSL_VALUE_SEQUENCE

value An output parameter pointing to an array of strings. This array must be at least as large as the number
of elements in the list pointed to kast_node_list

value_ctr An output parameter pointing to an integer that will be incremented for each string copied into the
valuearray.

Returns:
Upon success, thglobus_rsl value_list_param_get(p. 18) function returns GLOBUS SUCCESS and
modifies the values pointed to by tkelueandvalue_ctrprameters as described above. If an error occurs,
globus_rsl_value_list_param_get()p. 18) returns a non-zero value.

3.6.1.4 globus_list # globus_rsl_param_get values (globus_rsl st ast_nodechar x param)
Get the list of values for an RSL attribute.

Theglobus_rsl_param_get_values(p. 18) function searches the RSL parse tree pointed to bgghenodepa-
rameter and returns the value list that is bound to the attribute named pgrdraparameter.

Parameters:
ast_nodeA pointer to an RSL syntax tree that will be searched. This may be a relation or boolean RSL string.

param The name of the attribute to search for in the parse tree pointed to lagtheodeparameter.



Returns:
Upon success, thglobus_rsl_param_get values(p. 18) function returns a pointer to the list of values as-
sociated with the attribute named pgramin the RSL parse tree pointed to bgt_node If an error occurs,
globus_rsl_param_get_values(p. 18) returns NULL.

3.6.1.5 intglobus_rsl_param_get (globus_rsl it ast_nodeint param_typechar x param char xxx value9

Get the value strings for an RSL attribute.

Theglobus_rsl_param_get(fp. 19) function searches the RSL parse tree pointed to bashenodeparameter
and returns an array of pointers to the strings bound to the attribute namedgsrameparameter.

Parameters:
ast_nodeA pointer to an RSL syntax tree that will be searched. This may be a relation or boolean RSL string.

param_typeA flag indicating what type of values are expected for the RSL attribute named tpathe
parameter. This flag value may &LOBUS_ RSL PARAM_SINGLE_LITERAELOBUS_RSL -
PARAM_MULTI_LITERALor GLOBUS_RSL_PARAM_SEQUENCE

param A string pointing to the name of of the RSL attribute to search for.

values An output parameter pointing to an array of strings that will be allocated and contain pointers to the
RSL value strings if they match the format specified bypheam_typelag. The caller is responsible
for freeing this array, but not the strings in the array.

Returns:
Upon success, thglobus_rsl_param_get(jp. 19) function return&SLOBUS_SUCCESS&nd modifies the
valuesparameter as described above. If an error ocglobus_rsl_param_get(fp. 19) returns a non-zero
value.

3.7 RSL Display
Functions

« int globus_rsl_value_print_recursive(globus_rsl_value tglobus_rsl_value_ptr)
 charx globus_rsl_get_operator(int my_op)

« int globus_rsl_print_recursive(globus_rsl_tast_node)

» charx globus_rsl_unparse(globus_rsl_trsl_spec)

 charx globus_rsl_value_unparsdglobus_rsl_value_trsl_value)

3.7.1 Function Documentation

3.7.1.1 intglobus_rsl value print_recursive (globus_rsl_value #tglobus_rsl_value pir
Print the value of a globus_rsl_value_t to standard output.

The globus_rsl_value_print_recursive(fp. 19) function prints a string representation of the RSL value node
pointed to by thgylobus_rsl_value_ptparameter to standard output. This function is not reentrant.

Parameters:
globus_rsl_value_ptrA pointer to the RSL value to display.

Returns:
Theglobus_rsl_value_print_recursive(jp. 19) function always returirSLOBUS SUCCESS



3.7.1.2 chak globus_rsl_get operator (intmy_op
Get the string representation of an RSL operator.

Theglobus_rsl_get_operator(fp. 20) function returns a pointer to a static string that represents the RSL operator
passed in via theny_opparameter. If the operator is not value, thggabus_rsl_get_operator(fp. 20) returns a
pointer to the string "??"

Parameters:
my_op The RSL operator to return.

Returns:
The globus_rsl_get_operator(jp. 20) function returns a pointer to the string representation ofrtiieop
parameter, or "??" if that value is not a value RSL operator.

3.7.1.3 intglobus_rsl_print_recursive (globus_rsl_& ast_nodé¢

Print the value of an RSL syntax tree to standard output.

Theglobus_rsl_print_recursive()Xp. 20) function prints a string representation of the RSL syntax tree pointed to
by theast_nodeparameter to standard output. This function is not reentrant.

Parameters:
ast_nodeA pointer to the RSL syntax tree to display.

Returns:
Theglobus_rsl_print_recursive()p. 20) function always returfSLOBUS_SUCCESS

3.7.1.4 chak globus_rsl_unparse (globus_rsl_& rsl_speg
Convert an RSL parse tree to a string.

The globus_rsl_unparse(fp. 20) function returns a new string which can be parsed into the RSL syntax tree
passed as thesl_specarameter. The caller is responsible for freeing this string.

Parameters:
rsl_specA pointer to the RSL syntax tree to unparse.

Returns:
Upon success, thglobus_rsl_unparse(jp. 20) function returns a new string which represents the RSL parse
tree passed as thisl_spegarameter. If an error occurglobus_rsl_unparse(p. 20) returns NULL.

3.7.1.5 chak globus_rsl_value_unparse (globus_rsl_value strsl_valug
Convert an RSL value pointer to a string.

The globus_rsl_value_unparse(p. 20) function returns a new string which can be parsed into the value of an
RSL relation that has the same syntactic meaning assthealueparameter. The caller is responsible for freeing
this string.

Parameters:
rsl_value A pointer to the RSL value node to unparse.

Returns:
Upon success, thgobus_rsl_value_unparse(). 20) function returns a new string which represents the RSL
value ndoe passed as ti#¢ valueparameter. If an error occurglobus_rsl_value_unparse(p. 20) returns
NULL.



3.8 RSL Helper Functions

Functions

« int globus_rsl_assist_attributes_canonicalizéglobus_rsl_t«rsl)
« void globus_rsl_assist_string_canonicalizé&harxptr)

3.8.1 Detailed Description

The rsl_assist library provide a set of functions to canonicalize RSL parse trees or strings.

3.8.2 Function Documentation

3.8.2.1 intglobus_rsl_assist_attributes_canonicalize (globus_rsk tsl)
Canonicalize all attribute names in an RSL parse tree.

The globus_rsl_assist_attributes_canonicalize(). 21) function performs an in-place canonicalization of the
RSL parse tree pointed to by itsl parameter. All relation attribute names will be changed so that they lower-case,
with all internal underscore characters removed.

Parameters:
rsl Pointer to the RSL parse tree to canonicalize.

Returns:
If globus_rsl_assist_attributes_canonicalize). 21) is successful, it will ensure that all attribute names in
the given RSL will be in canonical form and return GLOBUS_SUCCESS. If an error occurs, it will return
GLOBUS_FAILURE.

Return values:
GLOBUS_SUCCESSSuccess

GLOBUS_FAILURE Failure

3.8.2.2 void globus_rsl_assist_string_canonicalize (charptr)
Canonicalize an attribute name.

Theglobus_rsl_assist_string_canonicalize(f). 21) function modifies the NULL-terminated string pointed to by
its ptr parameter so that it is in canonical form. The canonical form is all lower-case with all underscore characters
removed.

Parameters:
ptr Pointer to the RSL string to modify in place.

Returns:
void

3.9 RSL Parsing
Functions

* globus_rsl_t globus_rsl_parse(charxbuf)



3.9.1 Function Documentation

3.9.1.1 globus_rsl_# globus_rsl_parse (charx buf)
Parse an RSL string.

Theglobus_rsl_parse(jp. 22) function parses the string pointed to by It parameter into an RSL syntax tree.
The caller is responsible for freeing that tree by callyhgbus_rsl_free_recursive((p. 10).

Parameters:
buf A NULL-terminated string that contains an RSL relation or boolean composition.

Returns:
Upon success, thglobus_rsl_parse(p. 22) function returns the parse tree generated by processing its input.

If an error occursglobus_rsl_parse(jp. 22) returns NULL.
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