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Abstract Web service implementations are now rapidly growing. Web services are casily achieved
by XML messaging for most programming languages. Applications usually utilize web services
through APIs tied to a specific implementation of SOAP. nML is a dialect of SML and OCaml made
in ROPAS. The soaptype type in nML is defined for the value of SOAP encoding. SOAP encoding
specification defines rules for serialization of a graph of typed objects using XML Schema. XML
Schema validates XML SOAP value. The scaptype type is encoded to XMI. and decoded from XMI..
It is necessary to guarantee safe encoding and decoding. So, the definitions for element and tvpe
definition in XML Schema are specified by element type and typeinfo type, which include the part
of the definitions of XML Schema specification.
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type soaptype = S ANYTYPE of string (* magic
type *)
| S DECIMAL of real
| S_STRING of string
| S_FLOAT of real
| S_BOOL of bool
| S_HEXBINARY of string
| S_BASE64BINARY of string
| § BYTE of int (* 8-bit signed
integer *)
| S SHORT of int (* l16-bit
signed integer *)
| S _INT of int (* 32-bit signed
integer *)
| S LONG of int64 (* 64-bit
singed integer *)
| S _SIMPLE of string (*
user-defined simpleType *)
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type soaptype = S_RECORD of type id *
(contents type 1iId * soaptype)
list - -

| S_ARRAY of soaptype array
and type id = string

and contents type id = string
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type soaptype = S_FAULT of faulttype
| S UNIT
and faulttype = { faultcode : t gname,

faultstring : string,
string,

faultactor :
detail : string }
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type element = element name * typeinfo

and element name = t gname

and t gname = QName of (t namespace * t_name}
{ UQName of (t_name)

and t namespace = string

and t name = string
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type typeinfo = T ANYTYPE (* magic type *)
| T DECIMAL
| T_STRING
| T FLOAT
| T BOOL
| T HEXBINARY
| T BASE64BINARY

|

| T _SIMPLE of type gid *
derivation type * typeinfo *
(string -» unit)
{* user defined type *)
| T_ENUM of type_gid * (soaptype)
list (* enumeration type *}
and derivation type = NONE
| RESTRICTION
| EXTENSION
and type gid = t gname
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type typeinfo = T RECORD of type gid * element
list
T_RECORD_CHOICE of type gid *
element list -
T_RECORD_ALL of type gid.*
element Tist
T_REPEAT of element list *
minOccurs * maxOccurs

| T_ARRAY of element * dimen_index
and type gid = t_gname
and minoccurs = string
and maxoccurs = string
and dimen index = string
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T_ARRAYE ¥ 4 ok
<arrayl soapenc:arrayType="xsd:string[][1]">
<array2 soapenc:arrayType="xsd:string[2]">
<Item>string</Item>
<Item>string</Item>
</array2>
</arrayl>
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<arrayl soapenc:arrayType="xsd:string[l, 2]">

<Item>string</Item>

<Item>string</Item}>
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A9 XMLAEA diaiA] oS3 @& element E}
de Y & A

"arrayl", T ARRAY (("Item", T STRING),

- UNIT ©4

soaptype B}l s UNIT Elqlel sigsls ede
2 ohe gol Felgn

type typeinfo = T_UNIT

T_SIMPLE AQAE FAE w, F5HAT obd A4
ol typeinfo Bfde] T_UNIT AAAE AE3HAl Ht
D Al ghol gl Al T_UNITS ARSI

", 2")

4. 78 ¥ HAE

2 FolM= nML SOAP Zepo|dEe 187 38
4 HZE] iz AdHEc SOAPL 08t $Ae
TE §l°o] FAShE Ao)mE MEzbe] ZEA HAE
7F Fast. @4 H2EE oE $§ Z2afe]
o] xst §) Hul2 2AL AJ(WSDL)[41E 538l o
27 & TRt =Ad] disiA =3

41 78

2737 3NA A At 27l die FEAE A
dlo 2 npML Z229 doj2H +8E stk

411 AR 7=

23 8& nML SOAP A Zgzawo] FAwel)



nML Z 2127

— baseEABlnary Ehoie) & M
ca 0 T .. | &mu

S .
VAL caiE MB

19 8 nML SOAP =% 3%

AHE-AH= SOAP, CGL BASE64 288 53] SOAP
oA EE AAdEHA "t

nXMLI6] S 9Rela e XMLEANE YolM w4
(parsing)3he A3 ohA] XMLEAME ghEo] Fv A&
gl ahAg XMLol Az HUw=Ael digh f54
HARE 8hA] eketh BASE6Gd RE-S BASEG] o2l &
2lo] HpolE(byvte) G2 whto} Fa, 1 wke} AS

ok URLYIAME HTTPRE Heolets: Ruya Wy o
o2 g3t} a2la URLY o8& Aglshs ¢lary
(encoder)®}  tliti(decoder)E  AlFgch  CGle
SOAPS 93 S8x =z Yalx AZHek o4
*“1]5’]' SOAP :F‘Z:"ﬂ e A AHE A

2 SOAP g +&%

SOAP &g 2 7 7H4] REeq v 38
XMLZ THEoixd BUe FF XMLE wropr] nMLEk
°0g we FEo=z gk 12l o] § RES V1A
I AFHAHe g A8 4 Qe AFlow level) F3-3
gzl o] ofd FxF Ho JEA AFE A
%@Ekr‘ﬁjwmﬂmd)ﬁﬁgilkr1ﬁ°h

iy

—{ soap_method_call
— LEWLE HE e
{ s O] 2 eI} 2 e P WElgE
[ [zzuz 2 =

a3 9 nML SOAP B# 35319 @4
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soap _method call &
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dxoe tEd JYREV odImyg #H 4 AAW

Literalol M= SashA] dejlEr) s gt
<soap:Envelope xmlns:xsd
="http://www.w3.0rg/2001/XMLSchema"
xmlns:soap="http://schemas.xmlsoap.org/
socap/envelope/">
<soap:Body>
<DocumentLiteral xmlns
="http://www.contoso.com">
<address>
<Street>Street</Street><City>Secul</City>
</address>
</DocumentLiteral>
</soap:Body>

</soap:Envelope>

o7]4 addressibe AUE o5& vel Hold
W) sufelzo] weby & 47} Atk = g o)
nMLol|A Hlg Zfo]A SAdx dofle ofgel s
MBS oo g A8 & ode Aelth

val contoso = "http://www.contoso.com"

val address_typeinfo = T RECORD (QName
(contoso, "address"), [-])

val address element = (QName (contoso,
"address"), address typeinfo)

Encoded SOAP BAIM] e 1518 KFEE ol &
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2] Encoded®¥4e XMLE wE o g XML
Schema Aolol W& Ho] ofz}, F44HQ €] 4
ool wahx gHEol Xk Aol® Axgd FHefo oa)
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i XML& oS dfofl oh&3 go] t-go] Fch
<soap:Envelcpe zmlns:tnsTypes
="http://www.contoso.com/encodedTypes”
xmlns:scap="http://schemas.xmlsoap.org/
soap/envelope/">
<soap:Body socap:encodingStyle
= "http://schemas. xmlsoap.
org/soap/encoding/">
<tnsTypes:DocumentEncoded>
<address href="#1" />
</tnsTypes:DocumentEncoded>
<tnsTypes:Address id="1">
<Street id="2">string</Street>
<City id="3">string</City>
</tnsTypes:Address>
</soap:Body>
</soap:Envelope>
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Y 2so)zel FojEl elY] olFelth F ERglel o3
7Y i e A AEo] Yepd Aolch
val tnsTypes
= "http://www.contoso.com/encodedTypes"
val address typeinfo
= T_RECORD (QName (tnsTypes, "address™}, (-]}
val address_element = (UQName "address",
address typeinfo)
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val method name = QName (tns, "echoString")

val param list = [S_STRING "123"]

valparam_elementilist[(QName(tns, "str")),
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scap/encoding/"

xmlns:tns="http://schemas.xmlsoap.org/

soap/encoding/">
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</tns:echoString>
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<tns:echoString

[(UQName "str"),

SORAP-ENV:encodingStyle="http://schemas.
xmlsoap.org/soap/encoding/"
xmlns:tns="http://schemas.xmlsoap.org/
soap/encoding/">

<str xsi:type="xsd:string">123</str>

</tns:echoString>
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