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type value = [ `Array of value list| `Binary of string| `Boolean of bool| `DateTime of XmlRpDateTime.t| `Double of float| `Int of int| `Int32 of int32| `Nil| `String of string| `Strut of (string * value) list ℄Polymorphi variant type for XmlRp values:
• `Array: An ordered list of values
• `Binary: A string ontaining binary data
• `Boolean: A boolean
• `DateTime: A date/time value
• `Double: A �oating-point value
• `Int: An integer
• `Int32: A 32-bit integer
• `Nil: A null value
• `String: A string
• `Strut: An assoiation list of (name, value) pairsNote that base64-enoding of `Binary values is done automatially. You do not need to dothe enoding yourself.lass lient : ?debug:bool -> ?headers:(string * string) list -> ?inseure_ssl:bool -> ?timeout:float -> ?useragent:string -> string ->objetval url : stringUrl of the remote XmlRp server.val mutable debug : boolIf true, Xml messages will be printed to standard error.val mutable headers : (string * string) listList of ustom HTTP headers to send with eah request.val mutable inseure_ssl : boolIf true, SSL will be allowed even if the erti�ate is self-signed.val mutable timeout : float 2



Maximum time to wait for a request to omplete, in seonds.val mutable useragent : stringUser-agent to send in request headers.method url : stringGets url.method debug : boolGets debug.method set_debug : bool -> unitSets debug.method headers : (string * string) listGets headers.method set_headers : (string * string) list -> unitSets headers.method inseure_ssl : boolGets inseure_ssl.method set_inseure_ssl : bool -> unitSets inseure_ssl.method timeout : floatGets timeout.method set_timeout : float -> unitSets timeout.method useragent : stringGets useragent.method set_useragent : string -> unitSets useragent.method set_base64_enoder : (string -> string) -> unitSets an alternate Base-64 binary enoding funtion.3



method set_base64_deoder : (string -> string) -> unitSets an alternate Base-64 binary deoding funtion.method set_datetime_enoder : (XmlRpDateTime.t -> string) -> unitSets an alternate ISO-8601 date/time enoding funtion.method set_datetime_deoder : (string -> XmlRpDateTime.t) -> unitSets an alternate ISO-8601 date/time deoding funtion.method all : string -> XmlRp.value list -> XmlRp.valueall name params invokes an XmlRp method and returns the result, or raisesXmlRp.Error[1.1℄ on error.endClass for XmlRp lients. Takes a single mandatory argument, url.If url is of the form "http://username:password�. . .", basi authentiation will be used.If url starts with "https", Curl will be used instead of Oamlnet. The "url" ommand-lineprogram must be in your path for this to work. You an use the inseure_ssl setting toallow onnetions to servers with self-signed erti�ates; by default this is false anderti�ates must be valid.timeout an be used to speify the maximum amount of time elapsed before a onnetion isanelled. It defaults to 300.0 seonds.headers may ontain an array of (name, value) pairs of additional headers to send with eahrequest.The useragent setting provides a onvenient way to hange the User-Agent header, whihdefaults to "XmlRp-Light/<version>".The debug setting, if true, will enable verbose debugging output to the standard errorstream.lass multiall : lient ->objetmethod all : string -> XmlRp.value list -> XmlRp.value Lazy.tAdds a all to this multiall instane. If the all has already exeuted, the followingexeption will be raised: Failure "multiall#all: already exeuted".method exeute : unit -> unitFores the all to exeute immediately. If the all has already exeuted and ompletedsuessfully, the following exeption will be raised: Failure "multiall#exeute: alreadyompleted".method result : int -> XmlRp.value 4



Returns a multiall result, exeuting the all if neessary. The results are numberedstarting with zero.method exeuted : boolTrue if the all has exeuted, whether or not it sueeded.method ompleted : boolTrue of the all has exeuted and ompleted suessfully.endConveniene lass for system.multiall alls.Instanes take an XmlRp.lient[1.1℄ as an argument:# let m = new XmlRp.multiall lient;;val m : XmlRp.multiall = <obj>The "all" method works like lient#all, but it returns a lazy value:# let a = m#all "demo.addTwoNumbers" [`Int 3; `Int 4℄;;val a : XmlRp.value Lazy.t = <lazy># let b = m#all "demo.addTwoNumbers" [`Int 42; `String "oh noes!"℄;;val b : XmlRp.value Lazy.t = <lazy># let  = m#all "demo.addTwoNumbers" [`Double 3.0; `Double 4.0℄;;val  : XmlRp.value Lazy.t = <lazy>At this point, the all has not been exeuted yet:# m#exeuted;;-- : bool = falseAs soon as one of the return values is fored, the all is exeuted:# Lazy.fore a;;-- : XmlRp.value = `Int 7# m#exeuted;;-- : bool = trueOne a all has been exeuted, this instane annot be used to make any further alls;instead, a new multiall instane must be reated:# m#all "demo.addTwoNumbers" [`Int 2; `Int 2℄;;Exeption: Failure "multiall#all: already exeuted".5



If an XmlRp fault ourred, the exeption will be thrown when the lazy value is fored:# Lazy.fore b;;Exeption: XmlRp.Error (-32602, "server error. invalid method parameters").This will not prevent further methods from exeuting suessfully:# Lazy.fore ;;-- : XmlRp.value = `Double 7.It is possible for a multiall to be exeuted but not ompleted, for example if a trans-port error ours. Aside from athing the exeption, the ompleted property indiatesif the all atually went through or not:# m#ompleted;;-- : bool = trueIt is not neessary to use lazy values. Instead, the all an be exeuted expliitly, andthe results an be retrieved by number:# let m = new XmlRp.multiall lient;;val m : XmlRp.multiall = <obj># ignore (m#all "demo.addTwoNumbers" [`Int 2; `Int 2℄);;-- : unit = ()# ignore (m#all "demo.addTwoNumbers" [`Int 3; `Int 3℄);;-- : unit = ()# m#result 1;;-- : XmlRp.value = `Int 61.2 Utility funtionsval dump : value -> stringConverts an XmlRp value to a human-readable string.1.3 Low-level interfaetype message =| MethodCall of (string * value list)| MethodResponse of value| Fault of (int * string) 6



Type for XmlRp messages.val message_of_xml_element :?base64_deoder:(string -> string) ->?datetime_deoder:(string -> XmlRpDateTime.t) -> Xml.xml -> messageConverts an Xml Light element to an XmlRp message.val xml_element_of_message :?base64_enoder:(string -> string) ->?datetime_enoder:(XmlRpDateTime.t -> string) -> message -> Xml.xmlConverts an XmlRp message to an Xml Light element.val value_of_xml_element :?base64_deoder:(string -> string) ->?datetime_deoder:(string -> XmlRpDateTime.t) -> Xml.xml -> valueConverts an Xml Light element to an XmlRp value.val xml_element_of_value :?base64_enoder:(string -> string) ->?datetime_enoder:(XmlRpDateTime.t -> string) -> value -> Xml.xmlConverts an XmlRp value to an Xml Light element.1.4 Server toolsval serve :?base64_enoder:(string -> string) ->?base64_deoder:(string -> string) ->?datetime_enoder:(XmlRpDateTime.t -> string) ->?datetime_deoder:(string -> XmlRpDateTime.t) ->?error_handler:(exn -> message) ->(string -> value list -> value) -> string -> stringCreates a funtion from string (Xml representing a MethodCall) to string (Xml representinga MethodResult or Fault) given a funtion of the form: (name → params → result), wherename is the name of the method, params is a list of parameter values, and result is theresult value.This funtion an be used to build many di�erent kinds of XmlRp servers sine it makes noassumptions about the network library or other ommuniations method used.If an exeption other than XmlRp.Error[1.1℄ ours, the exeption is passed toerror_handler. If error_handler returns a message, the message will be used as the result.If an XmlRp.Error[1.1℄ is raised by either the main funtion or error_handler, it will beonverted to an XmlRp Fault. Any other exeption raised by error_handler is allowed toesape.For a full-featured, easy-to-use, network-apable server implementation, see theXmlRpServer[2℄ module. 7



val serve_message :?error_handler:(exn -> message) ->(string -> value list -> value) ->message -> messagePerforms the same funtion as serve, but operates on typed messages instead of strings.val default_error_handler : exn -> messageThe default error handler for serve.This error handler athes all exeptions and onverts them into faults by wrapping them inXmlRp.Error.val quiet_error_handler : exn -> messageA "quiet" error handler for serve.This error handler simply re-raises the exeption. Use this if you want exeptions to remainunhandled so that they will esape to the error log. The lient will reeive a generi"transport error", whih is more seure sine it does not reveal any information about thespei� exeption that ourred.2 Module XmlRpServer : XmlRp Light server.Example:let server = new XmlRpServer.gi () inserver#register "demo.sayHello"(fun _ -> `String "Hello!");server#run ()By inheriting from XmlRpServer.base[2.1℄, all servers provide the following introspetion fun-tions by default: system.listMethods, system.getCapabilities. To prevent their use, useserver#unregister.Additionally, the methods system.methodHelp and system.methodSignature will be madeavailable if at least one method help or method signature is provided.type param_type = [ `Array| `Binary| `Boolean| `DateTime| `Double| `Int| `String| `Strut| `Undefined ℄Type of parameters used in method signatures.8



2.1 Base lasseslass virtual base :objetval methods : (string, XmlRp.value list -> XmlRp.value) Hashtbl.tHashtable mapping method names to implementation funtions.val mutable base64_enoder : string -> stringBase-64 binary enoding funtion.val mutable base64_deoder : string -> stringBase-64 binary deoding funtion.val mutable datetime_enoder : XmlRpDateTime.t -> stringISO-8601 date/time enoding funtion.val mutable datetime_deoder : string -> XmlRpDateTime.tISO-8601 date/time deoding funtion.val mutable error_handler : exn -> XmlRp.messageHandler for unhandled exeptions.method set_base64_enoder : (string -> string) -> unitSets an alternate Base-64 binary enoding funtion.method set_base64_deoder : (string -> string) -> unitSets an alternate Base-64 binary deoding funtion.method set_datetime_enoder : (XmlRpDateTime.t -> string) -> unitSets an alternate ISO-8601 date/time enoding funtion.method set_datetime_deoder : (string -> XmlRpDateTime.t) -> unitSets an alternate ISO-8601 date/time deoding funtion.method set_error_handler : (exn -> XmlRp.message) -> unitSets an alternate handler for unhandled exeptions. SeeXmlRp.default_error_handler[1.4℄ and XmlRp.quiet_error_handler[1.4℄ forexamples.method serve :(string -> XmlRp.value list -> XmlRp.value) -> string -> string9



For use in sublasses; alls XmlRp.serve[1.4℄ with the urrent enoders, deoders, anderror handler.method serve_message :(string -> XmlRp.value list -> XmlRp.value) ->XmlRp.message -> XmlRp.messageLike serve, but operates on messages instead of strings.method register :string ->?help:string ->?signature:XmlRpServer.param_type list ->?signatures:XmlRpServer.param_type list list ->(XmlRp.value list -> XmlRp.value) -> unitRegisters a method with the server.If a help string is spei�ed, its ontents will be returned for alls tosystem.methodHelp for this method.If signature is spei�ed, this method's signature will be published bysystem.methodSignature and (shallow) type-heking will be enabled for parameterspassed into this method.Multiple signatures an be supplied via signatures if desired to provide for overloadedmethods.Signatures are of the form return-type; param1-type; param2-type; ... whereeah type is an instane of the XmlRpServer.param_type[2℄ variant.method unregister : string -> unitRemoves a method from the server.method virtual run : unit -> unitStarts the main server proess.endAbstrat base lass for XmlRp servers.lass type server =objetinherit XmlRpServer.base [2.1℄method run : unit -> unitStarts the main server proess.endType of onrete XmlRp server lasses. 10



2.2 Server implementationslass gi : unit -> serverCGI XmlRp server based on Netgi2.lass netplex : ?parallelizer:Netplex_types.parallelizer -> ?handler:string -> unit -> serverStand-alone XmlRp server based on Netplex.2.3 Utility funtionsval invalid_method : string -> 'aRaise an XmlRp.Error[1.1℄ indiating a method name not found.val invalid_params : unit -> 'aRaise an XmlRp.Error[1.1℄ indiating invalid method parameters.3 Module XmlRpDateTime : Date/time type.3.1 Typesexeption Parse_error of stringRaised by XmlRpDateTime.of_string[3.6℄ if a string ould not be parsed. The exeptionontains the input string.type t = int * int * int * int * int * int * intType of XmlRp-ompatible date/time values. (year, month, day, hour, minute, seond,time zone o�set in minutes)3.2 Comparisonval ompare : t -> t -> intStandard omparator for date/time values. Converts all values to UTC before omparing toensure orret behavior with values of di�ering time zones.val equal : t -> t -> boolStandard equality funtion for date/time values. Converts all values to UTC beforeomparing.val hash : t -> intStandard hash funtion for date/time values. Converts values to UTC before hashing.11



3.3 Current date and timeval now : unit -> tReturns the urrent date and time in the loal time zone.val now_ut : unit -> tReturns the urrent date and time in UTC.3.4 Time zone adjustmentsval set_tz_offset : int -> t -> tAdjusts the time zone o�set, preserving equality.val fix_tz_offset : int -> t -> tFores the time zone o�set to a di�erent value, ignoring all other �elds. Use this to orretthe time zone of a date/time value that was reeived without a time zone o�set and isknown not to be UTC.3.5 Conversionval from_unixfloat : float -> tBuilds a date/time value from epoh seonds in the loal time zone.val from_unixfloat_ut : float -> tBuilds a date/time value from epoh seonds in UTC.val to_unixfloat : t -> floatConverts a date/time value to epoh seonds in the loal time zone.val to_unixfloat_ut : t -> floatConverts a date/time value to epoh seonds in UTC.val from_unixtm : Unix.tm -> tBuilds a date/time value from a Unix.tm value in the loal time zone.val from_unixtm_ut : Unix.tm -> tBuilds a date/time value from a Unix.tm value in UTC.val to_unixtm : t -> Unix.tmConverts a date/time value to a Unix.tm value in the loal time zone.val to_unixtm_ut : t -> Unix.tmConverts a date/time value to a Unix.tm value in UTC.12



3.6 ISO-8601 parsing and generationval of_string : string -> tParses an (XmlRp-�avor) ISO-8601 date/time value from a string.val to_string : t -> stringGenerates an ISO-8601 string from a date/time value.4 Module XmlRpBase64 : Base64 ode.8-bit haraters are enoded into 6-bit ones using ASCII lookup tables. Default tables maps 0..63values on haraters A-Z, a-z, 0-9, '+' and '/' (in that order).exeption Invalid_harThis exeption is raised when reading an invalid harater from a base64 input.exeption Invalid_tableThis exeption is raised if the enoding or deoding table size is not orret.type enoding_table = har arrayAn enoding table maps integers 0..63 to the orresponding har.type deoding_table = int arrayA deoding table maps hars 0..255 to the orresponding 0..63 value or -1 if the har is notaepted.val str_enode : ?tbl:enoding_table -> string -> stringEnode a string into Base64.val str_deode : ?tbl:deoding_table -> string -> stringDeode a string enoded into Base64, raise Invalid_har if a harater in the input string isnot a valid one.val enode : ?tbl:enoding_table -> har Stream.t -> har Stream.tGeneri base64 enoding over a harater stream.val deode : ?tbl:deoding_table -> har Stream.t -> har Stream.tGeneri base64 deoding over a harater stream.val make_deoding_table : enoding_table -> deoding_tableCreate a valid deoding table from an enoding one.
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