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In recent years, the mineral applications dealing with more complex data in distri buted 
e nvironment have grown rapidly. Many .mineral and mining organization!> have to orgunizc 
inte!.nally and g12bally d~stributed manufacturing and experiment sites, which share die roles of 
databases and other multi-service s like s(lftware- progi1J.ni~. Thus, therc are-comi-n.erCial -ana 
technical pressures pushing the mineral .<Ooftware vendors 10 move their current service toward 
Web service. 

XML has gained wide acceptance ror representing, storing and transrerring structured data and 
documents of many kinds, especially in scientific communities. However, so far there is no such a 
Markup Languagc in mineral industry. A XML-based uniform encoding, which is called MlneML 
(lvlineral Markup Language), is proposed and developed .ill this project. The framework of the 
MineML specirication is cTCfIled. MineML will play the r()!c as shared pr(lt()eols within mineral 
domain fOI' archiving, tmnsJemng the multi -nafUre data between the software paekage.'i on the 
desktop over lhe Internet and sharing the serviees between users at different sites. 

Inspired by Ml A's (MineraJ Liberation Analyser. JKMRC, Univers ity of Quee nsland, 
Australia) Mineralogical Data Presentation Program, a proof-of-conccpt prOLOtype of Web Service 
is developed here to validate and demonstrate the MineML specification . Cerlain strategies, 
.~pecit1c technologies and tool s are adopted to create such an environment. Tu accomplish that, a 
set of experime ntal MineML documents inclUding correlated XML, XSD (schemas) and XSL 
(srylesheets) documents have been e laborated fo r archi ving, presenting and transferring the 
mineralogical data infonnatiou, with the persistence on neltibility and cxtensibility for generic 
mineral and mining data handling. 

Introduction 
The World Wide Web has emerged as an extraordinary 
successful medium for transferring infonmltion between 
computers and people. It is also changing the way we think 
and act in the world of science and impacting the traditional 
industries such as mining and mineral. Nowadays in this 
induslly many organizations have to organize intema!Ly and 
globally distributed manufacturing and experiment sites, 
which share the roles of database.~ and other multi-services 
like software programs. E.o;peciaUy in recent years, the 
llIinera l applications dealing with more complex data in 
distributcd environment have grown rapidly. 

Therefore, there are commercial and technical pressure 
pushing the mineral software vendors lo move their cUlrent 
service LOw3IU Web servi<..'C. 

Obviously. current available Web protocol like HTML 
cannot handle the requiremerus for Web service, where the 
d isparate information to be distributed across a wide 
geographical and ~ometimes low quality network facilities. 

It was until the coming of XMV - XML has gained 
acceptance ror representing structured data and dOCWllents 
of many kinds, especjaJly in scientific world. It did not take 
long for the scientific community to realize the benefits it 
could obtain from using XML. Loosely or closely referring 
to W3C's recummcndations and re-using these protocols 
and tools, a number of contenl-based MLs such as CML1, 
Ma thML3, and BSMV'. have been proposed and 

impleme nted as the 'XMl family'. To date, these MLs in 
their communities have already achieved significant results. 

Lack of XML-aware data encoding Rnd application in the 
industry, An XML-based uniform encoding, which is c:tlled 
MineML (Mineral Markup LanglL.'lge), is proposed as a new 
sllb-s~ r of XML. As the essential pan of MineI\.1L, it will 
allow mineral data in fo rmation in the form of soft ware 
capabiliti es to be distributed worldwide and plant process 
control to be supervised onJine and real-time. MineML will 
play the role as shared protocol~ witltin mineral domain ror 
archiving and transferring the multi·narure data between the 
software packages on the desktop over the Internet and 
sharing the services between users at different sites. 

Celtain strategies and specific techlwlogies are required 
to create such an environmenl. A sophisticated mineral 
domain model will be u.~cd LO build thc MineML schema 
language that is el aborated to desc ribe th e s ha red 
namespaces and metadata of thc mineral XML documcnls. 

A set of correlated XML, XSD (scbem as) and XSLT 
(stylcsheets6,8 will be developed. Mi neML itself is not 
designed to deliver application software; howevcl', in Ihis 
project a proof-of-collcepl Web service prototype will be 
built to validate and demonstrate the MineML specification. 

The outline of the pape r is as follow: 
We give an overview of XML and other MLs in scientific 

domains in tbe second section. In the third sec ti on we 
briefJy discuss the MineML. A de tailed description of 
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MineM L-based Weh service prototype will fo llow in the 
fourth :\Ceti an. A number of MineML documenL examples 
will be prcsented in the fifth section for belter and cLcarer 
understanding of MineML. In the final sectlon we conclude 
and explore the further work. 

Overview 

XML-a ' do it yourself' markup Janguugc 
Promoted by the World Wide Web Consortium (W3C), the 
elttensible markup language (XML) was introduced in 1996 
as a simple, flexi ble, and powerful way for computers to 
exchange metadata and control jnfo[mation interactively. 
Very soon it was adopted in different domains as a new 
data strucUlre standard fOf data publis hing, duta exchauge 
and cl'oss-platform computing, particularly in the scientific 
world. 

Similarly to HTML, XML is a language based on tags. 
H(lwever, in XML, the tags are defined by the user, and 
they can be used to describe the rendering, but also to 
ass ig n meanin g, to Ihe documen t. In a s imple word, 
XML was designed 10 describe dala, and 10 fQCus 011 what 
dala is .17 

XML has been designed for maxim um flexib ility. 
maxim um teachability, and maximu m ease of 
implementation. The syntax rules of XML are very simpl e 
and very slIict. Because of thi s, creating software that can 
re.)d and manipulate XML is very easy too. 

As a meta- la ng uage. XML pro vi de!!' a fo rmat fo r 
iden tifyi ng the data infollllatioll , bot doc.'m ' t assure the 
correct availability of the data information to the recipi.ent. 
Thu s , XML Schema is needed to help 10 ob tain this 
a!!'!!'urance. The set of uscr-defined tags and their structure 
(Le. how to use and nest the Lagged elemcl1('~) are generally 
described in a separate fil e called a Definition Language 
(XSD), wh ich is a model desc ribing the s tructure of 
information_ The purposc of a schema is to allow machine 
v:l lidlltion of document Slructurc, to enable large volume 
XML transactions over the Web. Now XML Schema has 
become a W3C Recommendation. 

Modelling the real world 

In the plast decade, scientists used XML to develop the 
intermediate solutions to many of the problems they were 
fac ing when exchan ging dat a. thus capita li zed many 
adv:lutages of XML such a.~ human readability, simplicity, 
fl exibility, system und language independence, wide used 
XML--aware browserss. etc. 

In fact, technica ll y, XML provides (Jn ly data syntax. 
Before exchanging dahl in XML, however, all agreement 
inside a scientifi c community on a common scmantics­
.~chema, needs to be callied out. The definilion of a schem:t 
is it long and diffi cult process that requires a sc ientific 
community to specify the definition of the vocabulary and 
the grammar used ill their fiel d. That is probably the main 
barrier that slows down the wide adoption of XlvIL. 

Thc W3C has developed and continues to develop a wide 
range of generic protocols based on the XM L syntax to 
suppoftthc Ml fami ly, such as XML Scheml1_t6, XMI. Query 
language7, Namespm:cs sI'ec({icatioll. XSL]'6, XLinftJ, elc. 
However, in general, 1he W3C does no! create domain ­
based MLs, just leaving that Lo approprinle organizations 
and authorities with in the domains. So fa r there are some 
sllccessfu l development and implementatio n of Markup 
Lunguage.~ like CML (Chemical). MathML (mathematics). 
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BSML (The bioinfonnatics sequcnee markup language), 
BioML (The hioJXllymer markup lrmgullge), etc. 

About MineML 

The motivation 

In recent years, the minera1 applications handling wi th more 
complex data has gll)wn rapidly. Considering the scenarios 
like these-

• The data with non-restric ted fo rmats, which are 
collected from heterogeneous sources, are sent to Lab 
to be analysed. processed and modclled. However, they 
may be converted for multi-times before gelling to the 
process ing to meet t he documem form ats o f 
experimental requi rement 

• The source dl1l:t may re submitted for archiving (11 :my 
time, via the We b o r Intr anel. within softw:l re 
Ifpplicatitm'S' irrdtrfcrelTcIO~utic!fi bf befWee-n-(\it1B'etn 
applications 011 multi-sites. The dflta are then validated 
and processed on real limc, aut'omatieall y upon 
submission. If accepted they arc loaded directly in[Q a 
data warchouf;C. 

• A system of Web services that delivers customi,cd 
remote-sensing data to Intefllel/ lntranet connected 
c lien ts, provides the services of remote system 
monitorin g, technical support /ind supervision, gives 
the on-demanding feedback. 

XML has actually already become the de jacto standard 
protocol for communication and information delivery.!3 
However, it is not practicably applied without an agreement 
inside a scicllIifi c community on a common semantics. 
Thus. an XML-bascd data encoding is needed in mineral 
industry. This Markup Language needs to be specified for 
the definition of the vocabulary and the grammar used in 
this industry, based on the generic protocols and tools 
provided by W3C's XML and Sehema recommendations. 

The design strategy 

The vocabulary and syntax: are th e highest priori1 Y of 
consideration in designing the encoding structures. It may 
concern the key areas like geology, mineralogy, mineral 
behaviour, process an d flowsheet, equipmenT and sizing , 
even economic allalysis, etc. 

Therefore. not o nl y the profess ional word s and 
terminology, bUI also proficiency in !Ochema . data Iree 
ltierarchy, Hyperli nk structure. Metadata (the data which 
defines the fonn of data stored in a database), multi-layer 
system hierarchy are all the issues that should be considered 
for this encoding language. 

The goal 

Bu ild in g on 10 1' of the Wo rld Wide Web Consortium 
(W3C) encoding recommendations, ISO mi nend standards 
:l.l1 d current mineral implementations. a sophistiCAted 
mineral domain model is adopted to develop the MineML 
specification which is elaborated to describe the sh:lred 
namespaces and mel;1dala of the mineral XML documents. 

MineM L is iniTia lly intended to be an encodi ng for 
mineral data information, however, it can easily convert 
MineML data~ct into presentation formats, sueh as HTML 
Web page. chart :lnd splTIld<;heet. by working with some 
th ird part y compone nt likc SVG (Scal able Vector 
Graphics).HI 

In genernl, eompl ying with that in Xl\.1L specification, tile 
design goals fo r MincML are; 

• MineMI. should be comJXIliblc with XML 
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• Min cML document should be easy lO create and 
process 

• MineML should be easily hand led by wide variety of 
minernl soflwnre application 

• MineML should be designed in formal and concise hut 
open \'0 all for widespread aCl:Cptance 

o MincML's option reatures will be kepl lo lIle absoluTe 
minimum, ideally zero 

oMineML document like XML and XSD shou ld be 
humnn-understandabl.e and reasonably clear 

• Min eML can fu lly interoperlllc with other MLs lik.e 
GML (Geography Markup Lunguage) lli. 

Here are some examples of the potential advantages of 
MineML applications. 

• Software de velopers can focus on th e distinctiv e 
fun c tionality or thei r program pack ages. witho ut 
considering too much about the data rormats and the 
information loss by reformatuug and cotiver~ion wnile 
interoperatcs with other applications. 

o Data collectors and Value -adding service providersl 
Jahoratolies will be communicating with il single and 
simple machinc-readab le format, thu s the working 
efficiency will be improved significantly. Tt is also 
happy for databnse cuslodian and regulators who can 
receive thc repons in uni-to rmat and eXI)e(lite the repmt 
procc."''' . 

A MineML-based 'Web service 
Whcn we plan to :<!ystemati7.c know-how we should model 
the target accordillg to the fea s ibili ty. To te s t t he 
experime ntal encoding language. a prototype or MineML­
based Weh application is designed to approach delivering 
service fo r current u!tcrs of MLA (Mine ra l Liberation 
Analyser . JKMRC. Uni vers ity o f Queensland, Australia) 
DPP (Da ta Presentation Program). It is our initiative to 
present the qllantitative mineralogical data. which were 
collected from the MLA system, via the Internet. 
Two d irfere nl vel'$ions are developed fm Ihis prototype: 

Data retrieve from 08 

Non-.NET version and .NET version. A set of experimentaL 
MineML documenL<i of XML. XSD and XSL have been 
drafted and elaboraled for the demollstwlion. 

Basle concept a nd inronllation infrastructure 

Certaill strategies and specific technologies are required to 
create such an e nvironment. The mechan ism wi ll focus on 
how tu convert the data source into XML archi tecture and 
how such arch itecture can be implemented and consumed 
by the Web page. 

As Figure I shows. XML can bc created and con.~ u11led 
by a browser. Figure 2 shows how the MineML d:.ta are 
deflned by schema. XSD itself is stored on server sile and is 
referred to when requ ested. A framework of proposed 
system architecture is presented in Figure 3. 

Considering the maSf; weight of instances of sou rce 
dalabases (some arc as big as le ns of Megabytes) , a 
' temprate dalab-ase was created- from tire Windows-based 
DPP program. It was reformatted acc(lrding to the MLA 
DPP result report int erfllcc and pla ys the ro le ns an 
inte rmed iate da tabase. This stage is called Data 
Pretreatment. and all the .~equent procedures can acce~s the 
database via the ADO (Aeli veX Data Objecls)12 interface. 

TIle Non-.NET version prOTotype is based on the WWW 
(World Wide Web) augmented by ASP and Microsort XM L 
DOM (Documen t Object M()dd)13. Other langu<lges and 
tools involved here are JavuScript, VB Script, CII and MS 
XML Pars er to proc es~ th e data and convert XML 
document on the server. The .NET vcrsion is based on MS 
AS P.NET Fra me work. T he whole syste m is bu il t 011 

Mi c rosoft TI S Server 5.0 and MS SQ L Serve r 2000. 
B asically lhe prototype is a ~crver s ide appli cati on, 
however, specific fonnat report such as Spreadshcel is sent 
(0 the uscrs' browser by working on hoth servcr and the 
c1icnt envinlllment. 

System architecture 

The actual system architecfure dlitgram fo r this prototype is 

~_~JaVaScr i Pt 
XML 

HTML page with 
ADO intertace 

XML can be created directly from a Web page wilh ADO (Active Data Objects) interlace 10 
connect with DB, which is through a JavaScript parser embedded in the page. 

XML 

Serve side with 
XML parser 

HTML, etc 

Browser 

XML can be processed on the server with the support of an XSL styleshee t, to create the 
human-readable documents or forms 

lil1:ure 1. How XML ctl ll be cl1~a lcd and consumed hy a browse.' 
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~ + 
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Other protocol 

Figllrt' 2. How the MiiteML data are defined by u htma (XSD), XSD il'ielr is stored on Il server si lt 1100 is referred IQ when l'Ctjucsted 

• 
Other protol::OI 

I _.--. , DB , 
Service 1 • , • · , , · " • , , , , 

t , ,',' • • , " , , 
• • • 
I "" 

, , . • I , J ' • 
" I' • 

MneML l • 
Mineral ' . • , . • • • -H-> modelling 

MineM Integration ' , " Clients Manager ' :/ , · -. , 
sel\lice service -' . • I I...i. , 

V '. , 
" 

, 
• • Legacy Other J, ,- f-

I, " 
application fie lds ' . , : ' , 

I GIS,elc . .' 
,( A Met "'I ' uter 
" Service 2 " ( • 

HTTP • • Data • r 1 archive 
Ciient tier Middle f [er 

I 
Server r Server tier 

• --- _ .. - --- _. -- -- • . _-
• 

- . -- -+-
• 

MineML development Application for Web s8(\11ee 

Fil!:ure3. The poolJOSCd prototype of MineML-bru;OO Web service 

shown in Figure 4. Basically, it ronsists of 3 components: 
Server component, Client component, and ExcelWriter 
component. 

Server component: Construct MineML docrtmelttfrom 
database 

Microsoft XML Document Object Model (DaM) syntax 
are used to access and manipulate the data 011 the server. 
Storing data natively in XML is inefficient, and the whole 
scale conversion (If existing database is expensive, leaving 
o n-the- fly database to XML conversi on the optimal 
solution. 

A design decision was made 10 use an XML parser on tne 
server, but in some cases (such as directly building XML 
for crea ti ng spreads hcct), parseless altcrnmi ve is aJso 
nee<ioo.. For both, I implemented three diffcrc nt methods to 
cQnverL data in to XML doc ument or o n-thc -fly XML 
stream: 

• Constructing an XML tree using the DOM 
• Directly constructing XML text withoul u.~ ing the XML 
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control 
• Buildi ng XML by complex: DaM me thod of Microsoft 

parser. 

Client component: Bufld Web table and report from XML 
document 
In the cl ient's, MS XML pm·ser are used to extract data 
from server. In Non-.NUT version, the data comes in XM:l 
ronnal and is processed by DHTML using !he DOM, CSS 
(Cascading Style Sheets),J4 and Data-binding to crollc the 
HTML pagc table. For instance, the data island as shown 
below is created to t ake care of this task, in whic h 
'rccordXML' holds th e result data that comes from the 
server. 

Simply said, the DHTML document is m uctured in the 
following way: all HTML elcments that have to do wi th the 
pres entation are located at lhc beg inning of the code, 
followed by the JavaScl"ipt, and finally the data island for 
USl."'T'S option to usc . 

In .NET version, XSL styJesheet is adoptcd to work. with 

APCOM 2003 



><ML SOL mediate dala.asp ... • dala.hlml dala 2 xml. js (Web server) ~ database 

L XML xml2table.asp 
D~ta retreatment 

~ 
xmldisp.asp 

sJ source 
database 

dala 1. asp 
(Web SelVer) 

_--------------------~~Ll ...... - ---- -..... 
r " Excel' XmI2xls"1isp- ...... '<-

(, works heel (W b ) ) ......... El server ..-
- <------- ---------~~~-~--------------- ----~-

Client component Server component ExcelWrlter component 

Figure 4. Serve .. , Wenl, sessions and services l.'ommuoirnting with XMI. 

schema in creating the Web page. As the syntax shown 
below, Lhc command assigns an XSL ~ty lcshcct to an XML 
document, enabling XSL Transformation or rendering by 
an XML-compatible browser. 

<XML ID:"recoroXML "> 
<locI<ln9_ Table!> 
<fXML> -~ 

ExulWri/er component: L'reate excel spreads/Jeetfrom 
XMLtlocumelJ1 

After the transformation of data tu XML, some issues are 
considered all what the interface will be and what kind of 
format of report will be: 

• Easy to view and fast download for clients 
• Ability to generate charts real-time ontine and easy to 

format the chrut appearance 
• Server-side component- does not require client to 

ins tall something on their compUler to support the Web 
page 

<?xml-styleslleet hIe!", "MineraIAelarence.xsr 1ype=1axtlxsr7> 

• Fully editable data table for client 
• Extcnsibll! feature allows client-server interaclion such 

as online modelling by user 's ott-demanding 
• Allows client to save the data to disk for their futme 
rcfcrencc~. 

To achieve tbat functionality, a third-party component 
called ExcelWriler (SoftA tt isans)lI is used llere to create 
online Excel spreadsbeel. Excc!Writer is a server-side DLL 
cont ro l for gene ra ti ng high- s peed M ic roso ft Exce l 
sprcadshccL'O and charts. ]n this prototype, prcscnlation­
quality Excel repot1s are generated by COM programming. 

Features 
This Web service application keeps the full functionality as 
the original Windows-based MLA DPP and the familiar 
interface for users. Users can sclect the database to be 

represented from the drop-dowJt list mcnu on the Wen page, 
II t1l1 select data report from the tree view control frame 
whieh is the driving seat for viewing all of the tables and 
graphs for these mineralogical data. The data in MineML 
rOmJat is converted and assembled into tile table on server 
side then presented on the Web page as the report. 
Spread.~heet format working report which contains both 
datu ~,"d chart is generated rea1-time and quickly without 
requiring clients to install any plug-ill. 

The expef.-1ed advantages can be readily implememed in 
the short-Ienn: 

• All the collected MLA mineralogical data can be 
available in the system 

• Up-tc-date data can be used at all times 
• Interactive feature will be implemented in the system 

and online modelling tool wjJ[ be built 
• System functionality can be shared between the server 

site and the user's browser site to work effeeti vely as a 
wbole. 

Modelling the mineral data information in 
MineML 

Not like the tabLes in the dat abase that only contain the 
dataset information, the cOllverted MineML document 
contains wcll separated chunks of information of tbe sorts 
such as: 

·Dutaset 
• Pmje<::l background 
• DAla source background 
• TIle people in volved 
• The concerned dale and lime 
• The operation/event for data Pl"occsS"ing 
• M,)rc. 

A set of experimentaL MineML documents are developed 
witlt considering all of Ihis information. 

Sample XML document syntax for MincML 

For better understanding MineML in a straightforward way, 
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a few instances are presented here to give a snapshot of the 
new encoding. 

In MineML document specified namespaees are used as 
the prefix, which arc preferred to corresponding sehemas. 
That is the way to apply schema in XML document-since 
element names in XML are not fixed, very often a name 
conflict wil I occur when two ditIerent documents use the 
same namcs describing two different types of elements. (see 
Panel A) 

The namespaee attribute is placed in the start tag of an 
element and has the following syntax: xmlns:namespace­
prefix="namespace". In the examples, the namcspace itsclf 
is defined using an Internet address like 
''xmlns:mml='http://*** *** ** ***/mml". 

The W3C namespace specification states that the 
namespace itself should be a Unifonn Resource Idcntifier 
(URT), which is a string of characters which identifies an 
Inlcmet Resource ._ WhetLa namespaeejs definedjn the start 
tag of an element, all child elements with the same prefix 
are associated with the same namespace. 

Another important usage of names pace is its application 
in XSL. In the XSL document, you will see that most of the 
tags are HTML tags. The tags that are not HTML tags have 
the prefix xsl, identified by the namcspace 
"xml ns: xsi=" http://www.w3.orgI200I/XMLSchema­
instancc" . 

In the following is a block (Panel B) which describes the 
whole featurc of 'document properties'. The 'Document 
Properties' clcment is 'defined in corresponding schema 
dppmd.xsd. 

Then further down is thc bloek (panel C) for the whole 
dataset with the element name 'table'. The example given 
shows the type of the 'table' element is defined in schema 

Panel A 

dppmd.xsd, whose name stands on 'MLA DPP Metadata'. 

Sample schemas 

The architecture 

The architecture for MineML sehemas are designed in 
multi-layer hierarchy, from top to bottom are the classes 
covering different scale in mineral industry. The base is a 
general class for whole industry wide. Although MincML 
was inspired by JKTeeh's MLA DPP Web ~ervice , I 
approach thi~ partly from the gcneral online-processing 
viewpoint, so it has the extensibility to provide support to 
indusuy wide applications. 

The specification I adopted is W3C XML Schema 
Definition Language6, which was released as the W3C 
Recommendation in May, 2001. 

Schema design view 
- - -

As described in former section, schema IS a model 
describing the structure of information. In MineML 
sehemas arc defined in terms of constraints: 

• The content model constraint which desetibes order and 
sequence of elements 

• The data type constraint which defines the valid units 
of data in the content model. 

For more clearly illustrating the structure of sehemas' 
content model, some examples of schema design view are 
shown in Figure 5 as the graphical representation of the 
components. The tree su"Uctures and annotations present the 
elements in the schema. 

So far the syntax of the sample MineML documents are 
only for experimental Web service purpose. Many of the 
constraints defined here are relatively arbitrary and 

I <dPpmd:-~;~~raIReference xmlns:xsi="htlp:!lwww.w3.org!2001/XMLSchema-instance" 
, xmlns:mml=''http://* .. • .. •• "'IMMUmmi" xmlns:mla="http://* .. • .. •• ... ·IMMUmla" I xmlns:dppmd="htlp:/r' *** .. ***/MMUdppmd" xsi:schemaLocation="http://***''''' '''/MMUmml mml.xsd 

http://''··'· .. ···/MMUmlamla.xsdhttp:// .. • .. ••• ""MMUdppmd dppmd.xsd"> 
- ------_. __ ._--_._---_._------------_. __ ._--_._-------- ---_._--------------

Panel B 

<dppmd:DocumenIProperlies documenIID="MLA-DPP-ZincRougherCOIlc. __ CS·001 "> 
<mla:description>An xml instance for Mineral ReferenceTable of MLA DPP result using DPP Maladata schema. 

Copyright (c) MLA, JKMRC, UQ, Australia. All rights reserved<imla: description> 
<mla:editor>Wally Xu<imla:editol"> 
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<mla:created>200 1..07 -29<1mla:created> 
<mla:evenl> 

<mla:operatioo>DataAnalysiS<!mla:operatioll> 
<mla:agent> 

<mla:program>MLA DPP<imla:program><mla:person/> 
<imla:agent> 
<mla:DbStatus phase="source">Jan01ZincRougherConc._C5.mdb<imla:DbStalus> 
<mla:DbStatus phase=' mediate''>MLA_DPP _Result.mdb<imla:DbStatus> 
<mla: EventDate>2001-07 -01 <lmla:EventDate> 

<imla:event> 
<mla:event> 

<mla: operation>DataTransfer<imia:operation> 
<mla:agent> 

<mla:program>ASP<imla:program><mla:person/> 
<lmla:agent> 
<mla:DbStatus phase="mediate">MLA_DPP _Result.mdb<lmla:DbSlatus> 
<mla:DbStatus phase="XML">MineraIReference.xml<imla:DbStatus> 
<mla: EventDate>2001-07 -01 <lmla: EventDate> 

<imla:event> 
<idppmd:DocumentProperlies> 
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Panel C 

<dppmcttable dppmd:TableName=-Mlneral Aeference- dppmd:TableLocallon="MineraJ set" dppmd:TabIeSorl=~ableGlid"> 
<dppmd:descriplion> The Mineral Reference Table under the Mineral Sel category lists Ihe minemls wflich l he MtA 

system has measuled ifl l he sample, the mineral abbrevia tion code, the mineral density, the mean atomic number (2') and lhe elemental 
composition lor each mineral.<ldppmd:descripl iofD-

<dppmd:MineraIReferenceTableGricb 
<dppmd:MineraIClass> 

<dppmd:MineraIName>Apatile<idppmd:MineraIName> 
<dppmd:AbbreviationCode.>Ap<ldppmd:AbbreviationCode> 
<dppmd:Density.>3.2<1dppmd:Density.> 
<dppmd:Mean~z> 14 . 1 <idppmd:Mean~z> 
~pmd:AI>{).O</dppmd:AI> 

~pmd:As>O<idppmd.As> 

~pmd:Ba:>O<Idppmd .Ba> 

<dppmd:P> 18.4<1dppmcl:P:> 

<~pmd:Zrt>O<ldppmd:Zr"l> 
<idppmd:MineralClass> 

<dppmd:MineraIClass/> 
<idppmd:Mlooral Reference T ableG rkl> 

<idppmd:table> 

,- _. ~- - - - -- '-"- .. - - -
I dppmtl:OppType 

1.l1dPpmd:MinerelReference 1tI 
dppmctDppTables 11 dppmd:LiberafionPerticleArea + 

1 ______ _ 

~mml:other 

Loo 

n Ii I.I'\!I boI.!IIc &~'" of \he DPP m8!adltla element. 111&1" a", ~ i~ elernBnl. tordoe9cc1ptlon et tn i bblu 'M""""I Re/emnc.)' IJ1"td \.tIe(at!on PMio;W " r~a' 

dppmd:MlneralReferenceType 
,-------. --_. --_. _. - -

~ - ~ _~~~j~.C~~!~~.~~~~~ _ ~ 

MineralReference - E':':')-:J-r-[!O~o~c~u~l~n~e~n~t~p~ro~p~e~rt~ie~s~+~ 

L __ 

11 dppmd:table + 

Th~ d~fin;ll{ln h., rh( t ~bll! 

Glid (t/.« fl~ldt 4nd I1w:or&.). -, 
) mtil:nocumcntPropcl1icslypc 

--, 

DocumentProperties ~ 

'--

-1,1 created I 
) '~il:f:cn(Typ(;l 

- {"mla:e"ent $tB±J ) 
.• ~ I 
, .. (0 

It glvea the IntC>rm&l1oo aOOtJIlOO propertlelOlbacliground 01 thg XML document like peopk!, date. sponsor. ,*. 

Flgul"t~. 5. Some cxamlllcs or sthemu design \'iew 

I 
I 
I 
I 
I 
I 
I 
I 
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operati~ 
-------------, 

~lIentTYJle $---j~ 
rho twory- J,~ 01",.,..""",. 

of mo.tlrHj, 1''''&''1, 
' ....... '"'9. h'"'f~n~<tl tho 'ru. 

I mJa:AgtlnnllPCI 

I 
I 

-corporation 

"'group I 
fiCIn-ion I 

" prog ram I 
_instrument Ij 
ifmml:other 

l .. ____ __ _ ____ __ , 

The eVM t has its own pmperti..,; and is restrictw in a list of oporatioo such as ·SafTllloCe>lleGt. DataCoItect. DataAnalysis. DataTransfer. TabloChartGenerated. ""-s' 

"" description 

table 

The defini~ion for ~h!:! tabl!:! 
Gtid (th.~ Rdds .and tl!colO:ls). 

- MineralReferenceTableGrid + 

UberationParticleAreaTableGrid + 

1'0 mml:other 

Figure 5. Two more examples of schema design view 

expected to be revised and extended, but the content model 
presented here are flexible and rigorous for future 
development. 

Conclusions and further work 
In this project a experimental Markup Language-MineML 
is proposed as a new data encoding and the protocol 
between independent services in the mineral industry. A 
proof-of-concept prototype of Web service is developed to 
validate and demonstrate the experimental framework of 
MineML specification. 

The primary deliverable Web application will be the 
demonstration of MineML based Web application used for 
archiving and transferring the mineralogical data 
information. However, this prototype is just the preliminary 
work for MineML project. 

Pollowing the prcviou~ work, multi Web ~()Iuti()n~ can be 
tcsted such as XMLIXSDIXSLT, DircctXML/XSLT, and 
XML/.NET to approach the best performance. The 
consistcnt framework will be carried on to approach the 
project's final goal: keeping extension and consummating 
of MineML and developing MineML-ba~ed Web service 
solution, softwarc and APT for import/export to legacy 
applications. 

Thc \nteroperability between the application 's 
functionality and the data encoding structure will run 
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through the project. However, MineML itself is not 
designed with delivering any fini~hed, commercial-grade 
software-MineML need the widespread supporting by 
mineral software vendors to develop MineML-aware 
software applications. 

The software developers in the industry will have the 
priority to access the project results and all SOlU'ce code, and 
will be assisted and encouraged to begin development of 
implementations based on a widely acceptable MineML 
specification. 
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