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ABSTRACT

This project aim to build a framework for mobile application that is used to collect or record
data. The framework provides developer an easy and fast way to develop mobile application by using
the form that based on XML and use XML-Relational mapping technique to synchronize data with
organizational relational database. Required data from relational database will be converted to XML
according to predefined conditions and downloaded to mobile device automatically when user connects
to the “Sync Server” with valid username and password. XMLForm , the application that runs on Pocket
PC will be responsible for modifying XML document through a user interface generated form XML
configuration file. When the modification is done, the user can update the data by tapping on the

“Update” button. We developed the framework and an application, using such framework.
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I ? staff__idJ fist- name ; ; B ij’fks'tjnaﬁ'le. S RREEY, : j
1 Wara Songkran
5 Puwasit Sripoka
6 Manoch Thawornwong
7 Watis Achagunwisut
8 Ratthapon Phonpraprued
9 Yuri Ongsuwanov

<?xml version="1.0" encoding="UTF-8"?>
<ROOT>
<row>
<staff_id>1</staff_id>
<first_name>Wara</first_name>
<last_name>Songkran</last_name>
</row>
<row>
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<first_name>Puwasit</first_name>
<last_name>Sripoka</last_name>
</row>
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<Date>29.10.00</Date>
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_ <Part>A-10</Part>
<Quant|ty>1 2</Quantity>
: "f,< nce> 0.95</Price>

<ISales0rder>
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object SalesOrder {
number = 1234;: -
customer ="Gallagher Industnes H
date = 29.10.00; -
items = {ptrs to Item objects},

e

object Item { object Item {
number=1; number = 2;
2 , : part = "B-43";
P Hali: - quantity = 600;
price = 0. 95 . __price =3.95;
¥ }
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tes a3 computer SnATanily a1 1ddeyaaidnde

Taennadoyaii1491nn1s update vz hildgnlduiufiudszgnusananaidedugaiu

@

9 9
W AnTumnginshideyaIn mobile device 1Ava database Yoyariuazdslignlgaunite
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] b4
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sudeyaivzsaiuualinszuaumslumsianumiloudu Aed 1% download doyaidealdly
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¥ v
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Uszinnilazinldesdinsaunseaanauezninonsildlunisianun application 1du1n
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Luaamn‘uaga“lumﬂﬂsmu‘lmynnmu"lﬂu relational database ¥IN1N1UVU computer N3
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UszdmEnmga uailosnindeyaiies 19un PDA fivnadnuaz hidesmsguauialumsaiugu
] 7 < o
constraints ¥B3¥BYA NI relational database Sudeonld xmL 1l lumsifiudeyasansoum
. < 5 H < g o o
PDA uaztiiod91n XML Hvinaidnuag library 71197115 process XML ffivuanildalsevia
Ed ]
iAW wennnil XML uingnlfidludanarlumsuannlfsudeyaszuieszuunie
v .
application Aniumsiaenly XML Javildmisuann/asudeyasening application Uy PDA 1

4 oy &
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UNT 3
39Nl Flums e

3.1 Python Programming Language 2.3.4

1199910 framework Unaedwiideaiann programming language ﬁi‘ﬁﬂﬁmﬂmﬁﬂi%
o S Y _ 1 < P ¥ : 4 o & a
WAIUT application Tdet1esai5) Python Lﬂu iy object-oriented IANA LIAZIUDIVIN

[ 14 []
application code N1191UNIVU PC 11az Pocket PC programming language wiﬁaﬁ'eauﬂmﬁum
vy
cross-platform A7¥
- t:id wva o U Y o a d' ] 9y
UD9N Python widlu programming language NUAUANUAAINA1IAIYIY library nwelinis

Y
WAIL enterprise platform 4104821591 Pyro, XMLObject oz SQLObject

3.2 Python 2.3.4 for Window CE
Python for Window CE W Python interpreter U platform Pocket PC 494 Microsoft “?»1 Y
AuauAYNegMiloU Python Ul PC umdu library vssafinname litessin Python library 11
Auilums@iou wrap C library 19713 wazde lifins port 11/ platform Pocket PC
Python R platform ﬁmmzﬁmi" UNAIUT mobile application Lﬁ’miﬂﬂ
1. Non-proprietary Python T open source programming language U2 ®14150 redistribute 1@
Tﬂﬂhlijﬁsl"t)ﬂ‘l’f' commercial license (Java CDC virtual machine ﬁgﬂﬁqwu Pocket PC ﬁﬂ IBM
J9 fiaf license 6 dollar per installed device § muf}a Juay 2005)
2. Cross-platform n‘fmmn‘uu mobile platform Edlimﬁ}‘u Palm, Linux mobile i8¢ Nokia Series 60
A1aRd] Python interpreter
3. 58331 native user interface U1 Pocket PC H1U library pywin32 W¥ user interface Y94
application ﬁﬁmmﬁm Python UM Pocket PC 1 look and feel 11iijou Win32 application

M duazianu'lds

3.3 Pyro
e I ] 4 o & o

Python remote object (Pyro) (I distribute object library ¥aWimu Ine 14 Python I HUAM
Teansashans 18w Python interpreter U platform Saam1snldan Idun Python for Window
CE #1y

° Y o o o . 5 L) =i Yy vy

Pyro i ldinWansafam distribute system N3032UUNADI 1Y remote procedural

call 1doe195915 21109910 remote object AR Pyro sximiloufiy Python object 112 T1)uaz
. v

1130 call method 1AMiloU Python object 12'11) 1BNINTT Pyro 695095 authentication 1Az SSL

encryption Ay
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»
o a ' . o vy [
AiannTasams 1§ Pyro lumsAnsdessning client 18z server s9umald5enng

r o vy
management interface U server AY

3.4 SQLObject
W Python object-relation mapping library lFaulddeuazsessy one-to-many mapping
8% transparent many-to-many mapping Ay SQLObject § 9431 RDBMS o 1ﬁ'fyc] NAWAIHIU Python

DB:API 1% Oracle, MySQL, Sybase, MS-SQL, PosgreSQL 44a¥ Firebird

class Person(SQLObject):

firstName = StringCol()
middlelnitial = StringCol(length=1, default=None)
lastName = StringCol()

CREATE TABLE person (
id INT PRIMARY KEY AUTO_INCREMENT,
first_name TEXT,
middle_initial CHAR(1),
last_name TEXT

Ul 3-1 120619v09 SQLObject Class IANWUE Y Relational Table

v
TumsiannTasams igwann 1819 SQLObject 1514 library $20Tumsriam XML-

relational mapping library Y93AU1D9

3.5 XMLObject
. ¥ @ o 9y Yy o o g
i Python XML-object mapping library "/lﬂﬁéi‘lfﬁWﬁﬂi]ﬂﬂ‘l‘iﬂU XML document 18
miloufuiansiy Python object 5353A1 1A XMLObject 3¢ map XML element 191111 Python class

U8 map class properties i child node #5® XML attribute



class staff(XMLObject):
_name = 'staff’
id = StringAttribute()
firstname = StringAttribute()
lastname = StringAttribute()

<staff lastname="Songkran" id="1" firstname="Wara"></staff>

Vi1 3-2 20619909 XMLObject FUWUSHY XML Element

t4
TumsannTasems 1814 xMLObject 154 library $26lun1ssiam XML-

relational mapping library UD9AULDY

3.6 Cheetah Template Engine
RTn template engine L0 code generator deualy Python Cheetah ﬁﬁu template engine Nl

U000 syntax AR syntax 189 Python

<HTML>
<HEAD><TITLE>$title</TITLE></HEAD>
<BODY>

<TABLE>

<TR>

<TD>$client.surname, $client firstname</TD>

<TD><A HREF="mailto:$client.email">$client.email</A></TD>
</TR>

</TABLE>

</BODY>
</HTML>

<HTML>
<HEAD><TITLE>$title</TITLE></HEAD>
<BODY>

<TABLE>

<TR>

<TD>Puwasit, Sripoka</TD>

<TD><A HREF="mailto:psripoka@hotmail.com">psripoka@hotmail.com</A></TD>
</TR>

</TABLE>

</BODY>
</HTML>

31/ 3-3 420619909 Template MFIMa$19 HTML uaznadnsild
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o o { o y A °_ w A
Cheetah 1ilu library dffeyii 14 unswmnn Tnsemsiiiifess n module dffey 2 #afte Data

Exchanger 182 Authenticator 1% Cheetah 13y code generator

3.7 PyXML
24 o
ity Python XML library %939451 W3C DOM, minidom, SAX, Pull DOM, XML Marshaller
tag XPath

Tulnsensil PyXML Ry library 1131 process XML UHH4 Server

3.8 elementtree

11189910 PyXML 15114 XML library #i1] feature asuduuaiivuialvegta 5.14 MB uazds
° o 2 . o
an1ddruu Pocket PC it 1nssmsiadond elementiree Faifiu Python XML library 802

é .d 1 L) 1 H
WAl feature 100031 PyXML iy 1815 uffu XML library 19410104 Pocket PC

3.9 pywin32

i Python library ‘ﬁﬁﬂu wrap Win32 API 484 Microsoft Window 11114 Python
programmer aunsaada ﬂpplication m"‘i’; Win32 user interface latazdaeunsaisonly function
uag class T Win32 APL1éWanuasautemsidenduazaag COM object A2

pywin32 W library 19a$14 user interface YU Pocket PC Tulasanisil
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4.1 Mobile Application Framework Requirement

1.
2.

aunsalifimiannsdmuauuuesudmsuligldnsendeyalfie
aunsofmuagiiuunisidon Toadoyasznite XML Uy Pocket PC 13 relational
database Y0904 1Ay XML configuration file 18

Server ﬁ‘h’f"lumsuanul?iaui’faym’fmmmmsmi”umsﬁ;amiamﬂ user HA1WI 10
wiouiuld

ssuudosamsasesiumsdon Tosdoynszning database az XML 1dnatouuy
wiouiy

A0l interface Wimiannansodmuanaziisgumsidou Tosdoyasznia

XML uaz database 18 lagfo3e315 R 1842 U network

4.2 Tnsearamasmsmanvesssuy

( Mobile Application Framework

Application Developer

3 il 4-1 dau)5zneundnves Mobile Application Framework

uazglva
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ssulsyneudae

1. XMLForm Ju application U4 PDA W%Qilx’d%’ N UI 919 XMLForm configuration file
(Form.xml) ttag XML lookup file (Lookup.xml) a9 user mmmuﬁ"lmi’faaga‘lu
XML file 14 muﬁyammsdn’fagaﬁvﬁ%’uﬁ"lm‘lﬁ server tifog 1Aty “Update”

2. Server iiu application Weu1 Tag 19 Pyro ‘ﬁm‘ﬁh'ﬁﬂﬂﬂ; 1 connection 91 user
(XMLForm) ig1f@n5403414 unzi3un module data exchanger 3uuanduns
uamﬂévu%’agas:ﬁin XML file 49¢ relational database

3. Management Interface 1§11 application e 1#F19A20qUMsaLYe4 Server A
network 18

4.3 Server

Server ifuifallunsiauaes framework Taovzil module nnde

1. Data Exchanger (generated code) T XML-relational mapper “v“imﬁﬁ map data Tu
relational database 11]u XML udadalef client uaz map XML 910 client update a3
relational database

2. Authenticator (generated code) ﬁmfl’”l‘ﬁ'ﬁq %ﬁaﬂﬁ%mm‘ﬁﬂﬂﬂmﬂ?ﬂmﬁﬂn username
1ag password mﬂﬁzﬁn"ﬁ"lu relational database IAOH1UAQ Data Exchanger Iﬂﬂm‘i’f

:é’fmizu column U database ‘f’ilﬁ'u username 4@ password W14 XML configuration
file

3. Application Module Generator n‘fmmn Module Data Exchanger i8¢ Authenticator i
Python code ‘fisﬁﬂmnms generate 91 template ‘ﬁ’d $9'13 Application Module Generator
S uRnrEUNMIS A3 module (AT 1Ay parameter U84 template 9% 1411191 XML-
relational mapping configuration XML file

4. Remote Connector (i1 Pyro remote object ﬁ”lﬁmﬁﬂﬂﬂiw U connection 910 client LAY
ﬁq %ﬁﬁﬂﬁﬂ o1 Authenticator ‘ﬁﬂidﬁu Data Exchanger ﬁ client 1%

5. Remote Management i Pyro remote object ¥ ﬁ1ﬁﬂ08§ﬂ connection 91

Management Interface Lﬁaﬂmﬂumiﬁmwm Server

4.3.1 Data Exchanger
i1 module n&nves Server Tnuanmsudimihiflifiu XML-relational mapper Tay
retrieve data 910 database u1a3 1954 XML file A3 condition AfMua 13N client Haz sy XML 910

Client 1 update VU relational database
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Data Exchanger 3¢ map XML i\ relational table #1134 XML-relational mapping configuration
XML file ﬁ application developer !ﬂuﬂfﬁmuﬂ Tay Application Module Generator 9814 XML file
udaa 10U Python code 3 file M30ANABYDS mode] B9 3 file sznoudan
®  Python code ﬁ map SEHIN XML iy object w3l “xmlobj” directory
® Python code ‘71 map TEUIN object N1 relational 13y “sqlobj” directory
® Python code ﬁ map 3¥NI XML 11U relational TaomsiSunly Python code 2 file e iy
13 “xchobj” directory
aﬁ"a client ANAIBAY server Remote Connector 3% import module c?a%amﬁauﬁu Data
Exchanger ﬁ client %’awacﬁwzatj‘lu package “xchobj”
13 load Python module “/‘;"G 3 ‘T;umv'iwmiwmﬁ’wﬁnmi load module Y94 Python Tﬂmfia

A L
module §f import Python interpreter 9¢AUMT module T4 PYTHONPATH FIManMInde

]
=) []

14 14
JAVAPATH @311Y directory 114 3 flo xmlobj, sqlobj tag xchobj wwaoald1ilu directory ﬁilag
k4
1 PYTHONPATH A8 uazezgnuaaiiu Python package 1A8N1S set PYTHONPATH 1u

w5011 18 Taun 151 environment variable Y94 operating system 130 1Y PYTHONPATH

.
o

luvme run-time 7 18 Taoldmd

import sys

sys.path.append(‘C:\\ApplicationDir\\’)

é - o -, H
F9I5n3uuI5N Server 19/

61376



<?xml version="1.0" encoding="UTF-8"7>
<model name="supply” desc="Test Model" dbAdaptor="mysql" ...

</model>
\ 4
Application Module
Generator
e amaml —

supply.py supply.py supply.py
xmlobj xchobj sqlobj
Package Package Package

FUN 4-2 M3SAURY Python Module fiar319910 Application Module Generator 30138350

4.3.1.1 amauiﬁuaszafﬁﬁmm XML-Relational Mapping

11199910 XML-relational mapping 711914 Server M lumsuann/doudoyaszning relational

] b4 b4
database 22 Wpplication XMLForm W#111uu Pocket PC Tau14lumsiiudindoyamniugaiy

XML-relational mapping 7119y Server amﬁqmanﬁﬁmwm XML-DB middleware 1 11fie

1.

i XML-relational mapping H1/1) object-based mapping IWS A Iiause map
dhi XML Tvaogiuuuiasiiuns map Tugeves logical Data 1319 physical data
(MIDUAY table-based mapping

39950 SQL data type 4 type fi® Sring(VARCHAR, TEXT), INTEGER,
FLOAT(DOUBLE) ttag DATETIME

Root node Y84 output XML 9¢A89 map 171 row U94 table 1@ table 11ig

Map table 1314 XML element 48 column 1§14 XML attribute tvinfu lisnnso map
column uﬂu child element 14

Child table 92Qn map 1T child node

é H o
foamusnns XML Tamudeu luiidimua'ls
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(iip991ndBea M50 Update Joyanuln relational database 1R atuudaz XML
element "71 map 4191 relational table 93AB3] attribute ID )0 element

M1y XML document 118910115 map e19amnsanldeun/asdoyalu attribute 14
)0 attribute 63 attribute ID 1Ay child node I8lAvzAB LW Inssadauss XML
Waeulnndifmua’ls

1uns Update table Data Exchanger 921915841 4@ia¢ XML element 313 attribute ID
30 lilagnndl attribute ID 1@A3313 row 811 table 11&21¥¥1MS update A0 row
ﬂyumu%’agaiu attribute #AN N 1% attribute ID me'inﬂm’fauva“lwﬁvfa element 11

MM3a319 row Inaiu table

4.3.1.2 M348 XML-Relational Mapping

Data Exchanger aulagofonannis XML-relation mapping {111 object-based mapping

Tumswadimun Insan1s 18iden14 library SQLObject taz XMLObject 153elumsiau ns

v
14 library 2 Miiivedne

1.

MINAUI XML-relational mapping #2635M13 map XML 134 object ADUUEIV map

911 object (114 relational table 113 NerzAINAN map 911 XML (1 relational table

1y

M5 14 library e udanasz 19auersunsvatovzsir v application 114 stable
2

1N

v lidea@ousidalumsadia SQL query 199

A1W159 process XML 18419031115 19% DOM 1130 SAX

vy
anra UM NN INEUAUM T AAIUUDINIV LA

Object-Relational Mapping
(SQLObject)

Tables
BRS

Table A

Objects
===E=sS===E=sSs
Object A {
B="bbb"
C="ccc”
D="ddd"”
}

XML
TSSTTSEES==EE
<A>
<B>bbb</B>
<C>ccc</C>
<D>ddd</D>
</A>

bbb ccc ddd

XML-Object Mapping
(XMLObject)

U7 4-3m13%51 XML Object ttaz SQLObject ¥1130119114n15%i6u41 XML-relational mapping
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o . a2 &
SQLObject t1ag XMLObject QnL3 onldlay Exchanger class object 43714 class Y139 3 3120

a51lay Application Module Generator

4.3.1.3 Condition 14013 Retrieve ¥03ya21n Database
° 3 9
Data Exchanger 11130118 condition 1un1s retrieve Y3910 database 18 lnvaunse

f‘imumflu condition XML file fi®

<condition>

<Entity name="Staff” conditionString="Staff.id==1 and Staff.firstName=="Wara’ and

Staff.lastName=="Songkran’"/>
<Entity name="Task” conditionString="DATE(Task.assignedTime)==TODAY()"’/>

</condition>

Tumsfmua condition § 19 1m1501% function Y89 Python fULARE property U4 entity 14
BANTIGaT function Y94 variable 15210 DateTime #1714 14d0

1. DATE(datetime), DATE(string) : return 1833410 String (A29819 DATE(“2005-03-
06™)) N50AU99 749N DateTime variable (ﬁaathq DATE(Task.assignedTime) )

2.  TIME(datetime), TIME(string) : return 19044281910 String (#2984
TIME(“12:00:00”)) 150198374910 DateTime variable (A20819
TIME(Task.assignedTime) )

3. DATETIME(string) : return 1984 DateTime 910 String (A29819 DATETIME(*“2005-
03-06”) 39 DATETIME(“2005-03-06 12:00:00") )

4.4 Application Module Generator
I Module #11% Cheetah Template Engine Tumsasha Python module Tag parameter Tunis

a9z 1du1910 XML configuration file

4.4.1 XML-Relational Mapping Configuration File

14
Tns9a519999 XML-relational mapping configurations file Usznou ludud1ua19e fail

<?xml version="1.0" encoding="UTF-8"?>
<model name="supply" desc="Test Model" dbAdaptor="mysql" host="localhost" database="supply"

user="root" password="CL2a7537">
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model element Li‘luﬁauﬁﬂszmﬁi’faymm database ﬁazﬁﬂdaﬁ’w 1l52noVAW attributes
®  name : {{uFou03 model FavziirluladrufluFeves Python module ign generate i
® desc: fi19TUIBYDI model
® dbaAdaptor : 30993 DBMS fi9Ansiadu 3991992181 Oracle, MySQL, Sybase, MS-SQL,
PosgreSQL 1730 Firebird ‘?Qﬂ'ﬂ DBMS ﬁ SQLObject 5 GRBET
® host: ‘?'f’t) hostname 3© IP address ¥4 computer‘ﬁ DBMS 'ﬁNT’HEJQ'
® database : %B database 114 DBMS
® user: ‘T;ﬂ username ﬁi‘ﬁumi log-in 19114 DBMS

® password : fio password #l3lums log-in 19119 DBMS

<entity name="Supplier" tableName="supplier">
<id columnName="supplier_id"/>
<property name="name" columnName="name" type="String"/>
<property name="address" columnName="address" type="String"/>
<one-to-many name="tasks" refEntity="Task" joinColumn="supplier_id"/>
<many-to-many name="products" refEntity="Product" otherColumn="product_id"
intermediateTable="supply_product"/>

</entity>

entity element ({1 child element Y84 model element 85 U10UARY entity 14 model Taoil
attributes
) é ° o
® name : ¥0U04 entity ¥99:A0111 11/ 11U 15 map 1Ty XML menda

® tableName : (i1 physical name U814 relational Table f entity LANGEGN

o

14 t4
uoNINTIHI52n0UADY child element AT
id UDN primary key U489 Table Tawl attributes

® columnName : ¥ primary key column

property GEATRL property 1150 attribute ‘AIN map €y physical column u table Ysznoudaw
attributes
® pame: %ﬂﬂlm property
® columnName : ’?}mm physical column

® type : data type UDJ property




one-to-many oA NUTURUT I one-to-many 3 TNIN entity i attributes
4 ; 2 o .4
® name: ¥0U09 relationship #9151uM3 reference T1dia entity DU
S A 5o ; .
® refEntity : ¥0904 entity Tt child entity

4 & i
® join-column : ¥® physical column gy foreign key UH child table

many-to-many 95 10AINTURUT LV many-to-may 3 LUIN entity 1) attributes

® name: %E)’UEN relationship éa‘la’f‘lums reference 1164 entity Su

® refEntity : oo entity fAifn ALY many-to-many

® intermediateTable : ‘?;0‘116\3 physical table ﬁzi‘_lu intermediate table 5¥11914 table ‘ﬁ,:Q 2 ﬁf}
AMUFUNUTUVY many-to-many U

4 & A .
® otherColumn : ¥© physical column Fuilu foreign key N9Y1U intermediate table

22

<xmlroot name="staff" entity="Staff" clientusername="Staff.username",
clientpassword="Staff.password">
<attribute property="id" name="id"/>
<attribute property="firstName" name="firstname"/>
<attribute property="lastName" name="lastname"/>
<element name="task" entity="Task">
<attribute property="id" name="id"/>
<attribute property="assignedTime" name="assignedtime"/>
<attribute property="finishedTime" name="finishedtime"/>
<attribute property="supplier.address" name="address"/>
<element name="item" entity="Item">
<attribute property="id" name="id"/>
<attribute property="quantity" name="quantity"/>
<attribute property="ppu" name="priceperunit"/>
<attribute property="product.name"
name="productname"/>
</element>
</element>

</xmlroot>
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xmlroot 148 element 11U child element Y94 model element ﬁa%mumi map 7 2171 XML
document 1182 ER model fifiual3udadhadu 1sznoudae attributes
® npame: %ﬂ‘um root node Y83 XML '?iiw map U ER entity
® entity: a"'fa*vm entity 910 ER model "7;‘0:,’ map (911 XML element

vy
UoNIINIGIY child node AD

attribute element 95119M3 map FEWI attribute U9 element 11 property U4 entity i
attributes
® property : ¥oU04 property Tu entity

® name : ¥8Y09 XML attribute

<staff>
<task>
<item>
<item>

<item>
<task>

<task>
<Istaff

Ui 4-4 M3 Map 554319 XML U8 Object 92309 XML 134 Graph Y09 Object

Element xmlroot 9% attribute 80 2 A2A1D
. < . ad 2 v o/ .
® clientusername : UBANA property LAY entity NNV username Feldd THUIUNIT authenticate
L‘i’h@:’ Server
] = . oag L ave o p )
® clientpassword : UBANA property 440 entity MAY password B9 1¥d1M5UN1S authenticate 191

’Cj Server

4.4.2 SQLObject Class Generation

4 o :
iy template ¥392 31 element model 910 configuration file W& Hafly Python code TAY9Y

18 SQLObject class 1 class @0 1 ER entity
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#def sqlObjectClass($entity)
class ${entity.name}(SQLODbject):

Table Name
and ID

Property
A

A

Foreign Key
x

" #if $entity.tableName
_table = "${entity.tableName}"
#end if
#if $entity.id and $entity.id.columnName
_IdName = "${entity.id.columnName}"

#end if
#for $prop in $entity.properties
#if $prop.type == "String" N

#set $constructString = "StringCol("

#elif $prop.type == "Integer” }

#set $constructString = "IntCol(" y

#elif $prop.type == "Float" 7~ #3908 Type Y03 Property
#set $constructString = "FloatCol(" !

#elif $prop.type == "DateTime" |

#set $constructString = "DateTimeCol(" J

#end If

#if $prop.columnName

#set $constructString = $constructString + "dbName="" + $prop.columnName +"," ™
#end if

#if $prop.default

#set $constructString = $constructString + "default="" + $prop.default + **, "

#elif not $prop.required == "True" LERN) Property tazMvua

e e e

#set $constructString = $constructString + "default=None, "
#end if Column Name
#if $prop.alternatelD
#set $constructString = $constructString + "alternatelD=True, "
#end if |
${prop.name} = ${constructString}) -/

- #end for

~ #for $foreignKey in $entity.foreignKeys
#if $foreignKey.columnName
#set $constructString = "ForeignKey("" + $foreignKey.refEntity + ™, " + "ﬁlame#" + $foreignKey.columnName + ™™
#else > °
#set $constructString = "ForeignKey("" + $foreignKey.refEntity + "'" { L e L
#end if > Column Name laz Referenced
${foreignKey.name} = ${constructString} ,default=None) A

> #end for Entity

One-To-Many
A

Many-To-Many

-

~ #for $one in $entity.oneToManys
#set $constructString = "MultipleJoin('" + $one.refEntity + ", " ~
#if $one.joinColumn | a%19 One-To-Many i i1uA Join
#set $constructString = $constructString + “joinColumn="" + $one.joinColumn + ™, " >
#end if } Column Ua2 Referenced Entity

${one.name} = ${constructString}) -/

- #end for

#for $many in $entity.manyToManys

#set $constructString = "RelatedJoin(™ + $many.refEntity + ™, -~

#if $many.intermediateTable ﬁ

\

ble + ™, "

319 Many-To-Many fiiua

#set $constructString = $constructString + "intermediateTable="" + $many.intermediateT
#end if

#if $many.otherColumn !
#set $constructString = $constructString + “otherColumn="" + $many.otherColumn + ™, " 7~ Other Column, Referenced
#end if |

${many.name} = $constructString) _/  Entity U Intermediate Table

\.. #end for

#end def

Ui 4-5 Template N151umsa319 SQLObject Class

#29613 Python code a3 1990n11AD

class Task(SQLObject):

_table = "task"

_idName = "task_id"

assignedTime = DateTimeCol(dbName="assigned_time', )
finishedTime = DateTimeCol(dbName="finished_time', default=None, )
description = StringCol(dbName='description’, default=None, )

staff = ForeignKey('Staff', dbName="staff_id' ,default=None)

supplier = ForeignKey('Supplier', dbName="supplier_id' ,default=None)
items = MultipleJoin('ltem’, joinColumn="task_id", )




4.4.3 XMLObject Class Generation
(¥ Template 711414158314 class Y99 XMLObject TAsaza319910 element xmlrool Tu

XML mapping configuration file
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#def xmlObj($element)
class ${element.name}(XMLObject):

_name = '${element.name)’ UsznA¥ov3 Element

#for $attr in $element.attributes

${attr.name} = StringAttribute(optional=True) ;» sz Attribute
#end for

#for $element in $element.elements .
${element.name} = ListNode('${element.name}’, optional=Tr

XMLObject Class

#end def

#def createXMLObject($node)

i $xmlObj($node)

' #if $node.elements :

j #for $element in $node.elements
$createXMLObject($element)
#end for
#end if
#end def

Recursive Function
A
&

)
#end for ‘ﬁ 13209 Child Element

7 il 4-6 T emplate flumsain XMLObject class

Recursive function 9219113 parse tree Y93 XML Afmua 314 element xmiroot Tag 1%

NANNIIVOY infix tree parsing

] i 4-7 Infix Tree Parsing
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class staff(XMLObject):

_name = 'staff’

id = StringAttribute(optional=True)
firstname = StringAttribute(optional=True)
lastname = StringAttribute(optional=True)
task = ListNode('task', optional=True)

class task(XMLObject):

_nhame = 'task’

id = StringAttribute(optional=True)
assignedtime = StringAttribute(optional=True)
finishedtime = StringAttribute(optional=True)
address = StringAttribute(optional=True)

item = ListNode('item', optional=True)

class item(XMLObject):

_hame = 'item'’

id = StringAttribute(optional=True)

quantity = StringAttribute(optional=True)
priceperunit = StringAttribute(optional=True)
productname = StringAttribute(optional=True)

4.4.4 Exchanger Class Generation

method

Hu Class Nison 1y XMLObject class a1z SQLObject class 1oz XMLObject class Tagazil

select(self, conditionDict) : ﬁd XML file 114 condition ‘ﬁﬁ]ﬁ‘uﬂ

update(self, xmlobj) : update table mm’:’ayaiu xmlobj

_relational ToXML(self, relObj, conditionDict) : utility method ¥ lunsone
Toudioyav1n object Y89 SQLObject class 184 object ¥89 XMLObject class
_xmlToRelational(self, xmlObj, relObj) : utility method 1 lumsone

Tau%’agamn object U8 XMLObject class Tuda object YB3 SQLODbject class




Select Method

Update Method

Exchanger Class

Relational-to-XML
Conversion

XML-to-Relational
Conversion

class Exchanger(object):
def __init_ (self):
pass

; def select(self, conditionDict):
| from data.sqlobj import ${model.name} as rpkg
f #set $entity = $map.root.entity

result = rpkg. ${entity}.select()

execStr = 'if ' + conditionDict['${entity}] + ":\n${makelndent(4)}robject = ${entity}'
print execStr

for ${entity} in result:
exec execStr

xmlobj = self._relationalToXML(robject, conditionDict)
return xmlobj

def update(self, xmlobj):
from data.sglobj import ${model.name} as rpkg
#set $entity = $map.root.entity

; robject = rpkg.${entity}.select(rpkg.${entity}.q.id == xmlobj.id)[0]
= self._xmiToRelational(xmlobj, robject)

,~  def_relationalToXML(self, relObj, conditionDict):
from data.xmlobj import ${map.name} as xpkg
#set $nodeName = 'x' + $map.root.name
#set $nodeCon = $map.root.name
#set $relObj = 'r' + $map.root.entity
J ${relObj} = relObj
& ${nodeName} = xpkg.${nodeCon}()
#for $attr in $map.root.attributes
${nodeName}.${attr.name} = str(${relObj}.${attr. property})
#end for
$createElements($map.root, 2)
return ${nodeName}

def _xmiToRelational(self, xmlObj, relObj):
from data.sqlobj import ${model.name} as rpkg
#set $nodeName = 'x' + $map.root.name

T, #set $entity = $map.root.entity
N #set $relObj = 'r' + $entity

f ${nodeName} = xmIObj

; ${relObj} = relObj

. $createRelObj($map.root, 2)

J i 4-8 T emplate nl7lunsa$19 Data Exchanger Class
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4.4.4.1 Relational To XML Function Generator

class

({u Function mﬁau%gamn object UB3 SQLODbject class Tudia Object Y93 XMLObject

Recursive Function

XML Node Creation

Iterate Child Object Property and Assigned to XML

>,

#def createElements($parent, $i)
#for $element in $parent.elements
$initNodes($parent, $element, $i)
#if $element.elements
$createElements($element, $i+1)
#end if

#end for

#end def

#def initNodes($parentNode, $childNode, $i)

#set $parentNodeName = 'x' + $parentNode.name

#set $childNodeName = 'x' + $childNode.name

#set $childNodeCon = $childNode.name

#set $relObj = 'r' + $parentNode.entity

#set $initRObj = $findReferrenceName($parentNode.entity, $childNode.entity)
#if $initRObj[-1:] =="'s'

#set $ritemName = $initRObj[0].upper() + initRObj[1:-1]

#else

#set $ritemName = $initRObj[0].upper() + initRObj[1:]

#end if

${makelndent(i)}for ${ritemName} in ${relObj}.${initRObj}:
${makelndent(i+1)}match = False

${makelndent(i+1)}try:

${makelndent(i+2)}execStr = if ' + conditionDict['${childNode.entity}] + *: match = True'
${makelndent(i+2)}exec execStr

${makelndent(i+1)}except KeyError:

${makelndent(i+2)}match = True

${makelndent(i+1)}except AttributeError:

${makelndent(i+2)}match = False

${makelndent(i+1)}if match:

${makelndent(i+2)}${childNodeName} = xpkg.${childNodeCon}()

#for $attr in $childNode.attributes

${makelndent(i+2)}try:

${makelndent(i+3)}if ${ritemName}.${attr.property}:
${makelndent(i+4)}${childNodeName}.${attr.name} = str(${ritemName}.${attr.property})
${makelndent(i+2)}except:

${makelndent(i+3)}print 'attribute access error'

#end for
${makelndent(i+2)}${parentNodeName}.${childNode.name}.append(${childNodeName})
#if $childNode.elements

${makelndent(i+2)}r${childNode.entity} = ${ritemName}

${makelndent(i+1)}if not match:

${makelndent(i+2)}continue

#end if

#end def

gl/ﬁ 4-9 Template l¥lunsa319 Data Exchanger Class
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for Task in rStaff.tasks:
match = False
try:
execStr = if ' + conditionDict['Task'] + *: match = True'
print execStr
exec execStr
print Task
print match
except KeyError:
match = True
except AttributeError:
match = False
if match:
print ‘match’
print Task
xtask = xpkg.task()
try:
if Task.id:
xtask.id = str(Task.id)
print str(Task.id)
except:
print ‘attribute access error'
try:
if Task.assignedTime:
xtask.assignedtime = str(Task.assignedTime)
print str(Task.assignedTime)
except:
print ‘attribute access error’
try:
if Task.finishedTime:
xtask.finishedtime = str(Task.finished Time)
print str(Task.finishedTime)
except:
print ‘attribute access error’
try:
if Task.supplier.address:
xtask.address = str(Task.supplier.address)
print str(Task.supplier.address)
except:
print ‘attribute access error'
xstaff.task.append(xtask)
rTask = Task
if not match:
continue

29



4.4.4.2 XML to Relational Function Generator
(#u function 14 TumsdiwToudoyanin object ¥99 XMLObject class 11/ object voa

SQLObject class
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#def createRelObj($parent, $i)
#for $element in $parent.elements
$initObjects($parent, $element, $i)
#if $element.elements
$createRelObj($element, $i+1)
#end if

#end for

#end def

JUN 4-10 Fucntion illylumsa$1s SQLObject 910 XMLObject

#def initObjects($parentNode, $childNode, $i)

#set $parentElementName = 'x' + $parentNode.name

#set $childElementName = 'x' + $childNode.name

#set $parentElement = $parentNode.name

#set $childElement = $childNode.name

#set $childEntity = $childNode.entity

#set $parentEntity = $parentNode.entity

#set $childEntityName = 'r' + $childNode.entity

#set $parentEntityName = 'r' + $parentNode.entity

#set $parentiDName = $findParentForeignKey($parentEntity, $childEntity) + 'ID'

UM 4-11 @3uiuilums Set A1Y849 Function InitObjects

${makelndent(i)}for ${childElementName} in ${parentElementName}.${childElement}:
${makelndent(i+1)}if ${childElementName}.id:

${makelndent(i+2)}${childEntityName} = rpkg.${childEntity}.select(rpkg.${childEntity}.q.id ==
int(${childElementName}.id))[0]

#for $attribute in $childNode.attributes

#if not $attribute.name == 'id'

${makelndent(i+2)}if ${childElementName}.${attribute.name}:

#if $propertyType($childEntity, $attribute.property) == "String"
${makelndent(i+3)}${childEntityName}.${attribute.property} = ${childElementName}.${attribute.name}
#elif $property Type($childEntity, $attribute property) == "Integer"
${makelndent(i+3)}${childEntityName}.${attribute.property} = int(${childElementName}.${attribute.name})
#elif $property Type($childEntity, $attribute.property) == "Float"
${makelndent(i+3)}${childEntityName}.${attribute.property} = float(${childElementName}.${attribute.name})
#elif $propertyType($childEntity, $attribute.property) == "DateTime"
${makelndent(i+3)}${childEntityName}.${attribute.property} =
DateTimeFrom(${childElementName}.${attribute.name})

#end if

#end if

#end for

[ v
v v

Ui 4-12 aauiildlunisa$1a SQLObject lun3difiil Row Adasius iy XML Element

og/lu Table uda
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${makelndent(i+1)}else:

${makelndent(i+2)}${childEntityName} = rpkg.${childEntity}()

${makelndent(i+2)}

#for $attribute in $childNode.attributes

#if not $attribute.name == "id'

${makelndent(i+2)}if ${childElementName}.${attribute.name}:

#if $propertyType($childEntity, $attribute.property) == "String"
${makelndent(i+3)}${childEntityName}.${attribute.property} = ${childElementName}.${attribute.name}
#elif $property Type($childEntity, $attribute.property) == "Integer”
${makelndent(i+3)}${childEntityName}.${attribute. property} = int(${childElementName}.${attribute.name})
#elif $property Type($childEntity, $attribute.property) == "Float"
${makelndent(i+3)}${childEntityName}.${attribute.property} = float(${childElementName}.${attribute.name})
#elif $property Type($childEntity, $attribute.property) == "DateTime"
${makelndent(i+3)}${childEntityName}.${attribute.property} =
DateTimeFrom(${childElementName}.${attribute.name})

#end if

#end if

#end for

${makelndent(i+2)}${childEntityName}.${parentiDName} = ${parentEntityName}.id

#end def

.
v

FUN 4-13 daunlslumsaira SQLObject lunseifi13iil Row RFUWUEAY XML Element

oglu Table uda

BaTIgr iR T o .
A18019e UM TH3981 routine N1151uMs update Fo3a910 XML file 04 relational database fio

for xtask in xstaff.task:
if xtask.id:
rTask = rpkg.Task.select(rpkg.Task.q.id == int(xtask.id))[0]
if xtask.assignedtime:
rTask.assignedTime = DateTimeFrom(xtask.assignedtime)
if xtask.finishedtime:
rTask.finishedTime = Date TimeFrom(xtask.finishedtime)
if xtask.address:
rTask.supplier.address = xtask.address
else:
rTask = rpkg.Task()

if xtask.assignedtime:

rTask.assignedTime = DateTimeFrom(xtask.assignedtime)
if xtask.finishedtime:

rTask.finishedTime = DateTimeFrom(xtask.finishedtime)
if xtask.address:

rTask.supplier.address = xtask.address
rTask.stafflD = rStaff.id

4.5 Remote Connector

" A [l A o < Y Y
W remote object Tﬂﬂmﬂﬂ1ﬁu%$ﬂﬂﬂﬂgiu loop 1B client connect 411 Pyro 930519
14 y
instance Y94 remote connector i’juuﬂﬂUﬂzﬁ%ﬁﬁumﬁmuagnu thread Y9IA DY ﬁﬂﬁ' Server

" DL a0 ] 4 i
N¥oUFV connection BAATY Remote Connector Va3 N Data Exchanger instance welduannlaou

k4
Y ' : @ v o & ° . {a 1 [
Yoyafiuszning client iy database Aniuluvanilen vzl client NAadedwMAUS UL

Data Exchanger object
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Data
Exchanger

Data Remote

Exchanger Connector

Data
Exchanger

J il 4-14 mm?aufmszm'n Client, Remote Connector #ag Data Exchanger

Ta® Remote Connector 921 2 method A9
® select(modelName)

14#1un15A XML 970 DB f Data Exchanger 1%0A 591U model name
® update(modelName, xmlContent)

1Hlumsde XML nauIN update WU Data Exchanger

4.6 Authenticator

19 feature authentication Y84 Pyro Tawvz 19 code generation @ $74 Class authenticatorf’i
inherit 41910 class Pyro.protocol DefaultConnValidator 1A832A84 override method ﬁ'd‘l{
® acceptHost(self,daemon,connection)

gnifeniitensanmen host vzoyanAliAndeiy server 18 1au01992A3 29001 IP address
5 Hostname 91 parameter connection
® acceptldentification(self, daemon, connection, token, challenge)

QNI3UN11N server BATIVABY pass phrase 971 client 1gndoanie i
® createAuthToken(self, authid, challenge, peeraddr, URI, daemon)

QN300 190010 server une client i 19314 token 1m3 validate connection
® createAuthChallenge(self, tcpserver, conn)

gniSun19o1n server figsegraifivaiiled connection 134131 method 719 return challenge
code ﬁ%zv’fmtfﬂﬁ’ client

® mungeldent(self, ident)
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Li‘lu utility method 119lums 1/aou identification string (plain text) Ty cipher text Tae
91992 19 hash algorithm 150 encryption method ald
® setAllowedIdentifications(self, ids)

U®N Pyro deamon 1 identification string 1111971 valid

4.7 Remote Management
d' = o dy
BT remote object ﬂ“l‘i’f‘lunﬁmuﬂunﬁmﬂumm Server U method AU
® addDataExchanger(xmlModelContent, conditionDict)
(WY Data Exchanger Tavdl parameters fio
O xmlModelContent : string Y89 XML configuration file
O conditionDict : condition 14M3 retrieve %agamn database
® removeDataExchanger(exchangerName)
AU Data Exchanger 890910 Server 1) parameter flo
O exchangerName : ¥oU04 data exchanger Nvzavosn
® changeRetrieveCondition(exchangerName, conditionDict)
= o . ¥ a A
1Javu condition 11NT retrieve UBYAIN database U parameter AD
O exchangerName : ¥oU04 data exchanger Nvzavoen

O conditionDict : condition 1113 1UnT retrieve %'ay,amn database

4.8 XMLForm

]
o

] v
4 application M9 MLY Pocket PC 11911 Tnuiiioidladuvzinisfnrefu Remote
4 4 ' o o [} 1Y ]
Connector 11074 XML file uaztilof14natjy update fvgsimsds XML ndu'lyl update F1u Server
1 4
. 4
Tag user interface 92qn319¥1 At XMLForm configuration file 4893 lookup file Fai5iy XML

file iMTNE lookup table

4.9 Management Interface

Management Interface it Gur application ﬁﬁmia 11 Server W11 Remote Management
module S 17iifnazAIURY Data Exchanger

Management Interface function

1. 17‘1;11 Data Exchanger

2. Lﬂéﬂu condition 115 retrieve data Y84 Data Exchanger

. ¥
3. @sw%mm Data Exchanger NNHUAAY condition 11A1T retrieve data UBIUADLA?
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4.10 uvvve4 Database schema 1i framework 38931

. o { g o ' 9 .4
Database schema U914 application ﬁ‘h’f"lumsmuﬁaga%:ﬁ;ﬂtmuiﬂn"lﬁ’ummmﬁ entity N
LUNUAT user AIAIDEIUTY

: e Postman
Mail Tk .7 ““DeliveryPoint
PK | postman_id
PK |mail i I~ PK iv int id |

; g first_name
FK1 | delivery_point_id FK1 | receiver_id last_name
FK2 | postman_id username

\ / password

PK

receiver_id

name
address

3 i 4-15 ER Diagram Y04 post office database




job
PK |job_id
comment
FK1 | servicepoint_id

/
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‘équiment_usag

PK [equipment usage id FK1
name
quantity FK2
FK1 [job_id

customer_id
finished_time
assigned_time
staff_id
comment
price
description

PK

customer_id

first_name
last_name
address

\

first_name
last_name
username
password

F] iil 4-16 ER Diagram Y0\ service database



product

PK | product_id

name
description

supply_product

PK,FK1 | supplier_id
PK,FK2 | product_i

A
3

FK1

task_id

ppu
required_quantity
recieved_quantity
product_id

FK2
FK1

36

staff

PK

taff id

finished_time
assigned_time
supplier_id
staff_id
description

\

PK

supplier ig'

name
address

J Ui 4-17 ER Diagram Y0\ supply database

first_name
last_name
username
password

=4 ' - { o [} [}
zmu"lﬁamn schema 923 entity NUNUAT user 15U U schema 15U Tu post office database

a 2 % = o ad 4 o a &
923 postman iU entity HunuaaysyT1lsudld uazlu supply 1o service database izl staff ¥

T entity NunuFIminaL
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4 o o -] é o
tieMaouMsiauues Data Exchanger fiirlnssanuldnannsadha database @adinn

M3N9IU959 1aenAaeald Data Exchanger 113 select 11a2 update database H14 XML

5.2 Sample ER Diagram

9y
Taol schema A1

product_id

§' Vrupgligr id '

product. . . PK |item_id
PK | product_id 1 FK2 |task_id
ppu
name required_quantity
description recieved_quantity
FK1 | product_id

task_id

FK2
FK1

Tumsnageuldaudimnlénaasanirs database nadow 2 #1fe “supply” 1z “ubc”

staff id

finished_time
assigned_time
supplier_id
staff_id
description

PK

s_uupiier_&

name
address

J 17 5-1 ER Diagram Y®3 Supply Database

first_name
last_name
username
password




38

=] o ] 24 v @ 2
Database supply mui’fﬂgamimmawm mega store UHINU TavTuusaziu supervisor 3¢
vounnes s ofudaveuaaziu lU5uvean supplier vaws W WBINSUINAGUINE
@ 4 a o ] ] s o ;Y °
Induivvessamitenszarefudiesnlisamvidig delu Taowiinnudusarsdesszysiuam

[

{ a ' a wva =} J -
VBINTUL1959970 supplier AR Y sazawna lumsiaauadsluuday supplier

Table staff : 111 Table MAVIWAZBUAVBININNUTUVDA

Column Mosue
staff_id primary key U89 staff
first_name FoupIminau
last_name HIWANAYBINUNAY

s ]
username username w‘li’ﬂums log-in
password password Al lums log-in

aa { o ° 3 o
Table task : l'ﬂu Table mﬂuiwazlﬁﬂmmamﬁwufmu#’fﬂmﬂmmamu

Column Sl B © ety

task id primary key U®4 task

; s = ) ¥
assigned_time nahueuninsaiaa lasdueunue

U
{ o o a wva
finished_time naiihaudivezasm laofufiaeu
i . L 5 - o Aay

supplier_id foreign key U914 supplier oz ldsuaud
staff id foreign key U4 staff Nuouvuoa 11
description fefusanldlasdueuninsau

adg a a ydy o 1 .
Table item : 111 Table ninuswazdoavesdumnass lUsuunnnudas Supplier

Column i ; ﬁ]i’)‘l‘imﬂ
item_id primary key U84 item
task_id foreign key U®9 task
ppu ’ Price per unit S1A1ABMHILUBITUA
required_quantity Iuvesfudiiidesns
receive_quantity Suvesfudinunee
product_id foreign key U84 product
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{ g a
Table product : 111 Table AUT W BuavoIRUM

Column ALEAIRY]
product_id primary key U84 product
name %mmwﬁﬂﬁmcﬁ
description feSuovesnandudl

Table supplier : T4 Table ﬁtﬁmwamﬁumm Supplier

Column fA951e
supplier_id primary key U89 supplier
name "a"'fmm supplier
address ﬁﬂéﬂﬂd supplier

Table supply_product : i Intermediate Table 5$¥1319

Column Mo
supplier_id foreign key U84 supplier
product_id foreign key Y84 product
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et job - 1

PK |job_id ~_
comment

FK1 | servicepoint_id

. servicepoint.
: \ B = T Customer
oquiment.bisade.. - o PK | customer id
: : FK1 | customer_id
PK | equipment usage_id : fi
lpmen . finished_time £ first_name
assigned_time last_name
name FK2 | staff_id address
quantity
FK1 | job_id aomyment
price
description

/

PK | staff_id

first_name
last_name
username
password

37U 5-2 ER Diagram ¥e3 UBC Service Database

o a [ 2 v o
Database ubc 1iudoyan1s AT Msvosaluszuy Cable TV T1omila Taoluudas3u
supervisor vz3adsTNUvRIgNMsaz IS alduTmsuAaziu Taslundazyan i ldusms
Y y ' 1 duye PATEY ' S v -
winnuezdeeszyauudazed i ldviuazginssiilFlundaz nusmisdeslsafiusaenis

a : H a =1 o ' 4 a o/
Tusmsnanuanaznah IusmsmSeauyseiluudazyain T 1¥uSmstiufinas PDA §au
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Table staff : 14 Table MUAUswazBoavesminamldusms

Column feue
staff id primary key Y94 staff
A o
first_name FOUDINWUNITY
last_name WAnaveIMinau
=g 9 .

username username N 1% 1UN15 log-in
password password M lums log-in

Table servicepoint : (i1 Table ffluswaziBoavesgafiviinauazdeslUldusms

Column

MBI

servicepoint_id

primary key Y94 service point

assigned_time

= v 9
l’Jﬁ"l‘VliJ’E]Uﬁll'lUQ'lu‘lH ﬁdl']ﬁﬂﬂw‘jllﬂﬂﬁlﬂﬂ

U

finished time

A o =4 Y 1ava
naihauaTvezawra lagduiiaau

customer_id

foreign key 494 customer ezl lusTans

staff _id foreign key ¥4 staff Nuouneau 1y
description MeTuvald Tasduounioau
k4
price 51MY89n1s IHuTmsnanuailsiiuTag
o Y a
winuldusms
2 ] o gy a
comment comment %3 1d Taowiinam 1usas

Table job : 111 Table MifiuTwaziBraves ARz MINON LT Msh lunsazyait T

Tusms
Column Masing
job_id primary key U84 job
description fefuisnuld Taswinauldusas

servicepoint_id

foreign key U014 service point
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5.3XML Relational-Mapping Configuration File
] 1 4 Y
inarda database YunmaanalFauuds vimiudumsadis XML-relational mapping

¥
configuration file §1M5UNA 2 database

<?xml version="1.0" encoding="UTF-8"?2>
<model name="supply" desc="Supply Model" dbAdaptor="mysql" host="localhost"
database="supply" user="root" password="CL2a7537">
<entity name="Staff" tableName="staff">
<id columnName="staff id"/>
<property name="firstName" columnName="first name" type="String"/>
<property name="lastName" columnName="last_name" type="String"/>
<property name="username" columnName="username" type="String"/>
<property name="password" columnName="password" type="String"/>
<one-to-many name="tasks" refEntity="Task" joinColumn="staff id"/>
</entity>
<entity name="Task" tableName="task">
<id columnName="task_id"/>
<property name="assignedTime" columnName="assigned_time"
type="DateTime"/>
<property name="finishedTime" columnName="finished time"
type="DateTime"/>
<property name="description" columnName="description" type="String"/>
<foreignkey name="staff" refEntity="Staff" columnName="staff id"/>
<foreignkey name="supplier" refEntity="Supplier"
columnName="supplier_id"/>
<one-to-many name="items" refEntity="Item" joinColumn="task_id"/>
</entity>
<entity name="Item" tableName="item">
<id columnName="item id"/>
<property name="requiredQuantity" columnName="required quantity"”
type="Integer"/>
<property name="receivedQuantity" columnName="received quantity"
type="Integer"/>
<property name="ppu" columnName="ppu" type="Float"/>
<foreignkey name="task" refEntity="Task" columnName="task id"/>
<foreignkey name="product" refEntity="Product"
columnName="product_id"/>
</entity>
<entity name="Product" tableName="product">
<id columnName="product_id"/>
<property name="name" columnName="name" type="String"/>
<property name="desc" columnName="description" type="String"/>
<one-to-many name="items" refEntity="Item" joinColumn="product_id"/>
<many-to-many name="suppliers" refEntity="Supplier"
otherColumn="supplier_id" intermediateTable="supply product"/>
</entity>
<entity name="Supplier" tableName="supplier">
<id columnName="supplier_ id"/>
<property name="name" columnName="name" type="String"/>
<property name="address" columnName="address" type="String"/>
<one-to-many name="tasks" refEntity="Task" joinColumn="supplier id"/>
<many-to-many name="products" refEntity="Product"
otherColumn="product_id" intermediateTable="supply product"/>
</entity>
</model>

U1 5-3 XML File 3u#i051181 ER 09 Supply Database
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<?xml version="1.0" encoding="UTF-8"?>
<model name="ubcservice" desc="UBC Service Model" dbAdaptor="mysql"
host="localhost" database="ubc" user="root" password="CL2a7537">
<entity name="Worker" tableName="worker">
<id columnName="worker id"/>
<property name="firstName" columnName="first name" type="String"/>
<property name="lastName" columnName="last_ name" type="String"/>
<property name="username" columnName="username" type="String"/>
<property name="password" columnName="password" type="String"/>
<one-to-many name="servicepoints" refEntity="ServicePoint"
joinColumn="worker id"/>
</entity>
<entity name="ServicePoint" tableName="servicepoint">
<id columnName="servicepoint id"/>
<property name="assignedTime" columnName="assigned_ time"
type="DateTime"/>
<property name="finishedTime" columnName="finished time"
type="DateTime"/>

<property name="description" columnName="description" type="String"/>

<property name="comment" columnName="comment" type="String"/>
<property name="price" columnName="price" type="Float"/>

<foreignkey name="worker" refEntity="Worker" columnName="worker id"/>

<foreignkey name="customer" refEntity="Customer"
columnName="customer_id"/>
<one-to-many name="jobs" refEntity="Job"
joinColumn="servicepoint_id"/>

</entity>

<entity name="Job" tableName="job">
<id columnName="job_ id"/>
<property name="comment" columnName="comment" type="String"/>
<foreignkey name="servicePoint" refEntity="ServicePoint"
columnName="servicepoint id"/>
<one-to-many name="usedEquipments" refEntity="UsedEquipment"
joinColumn="job_id"/>

</entity>

<entity name="UsedEquipment" tablename="used_equipment">
<id columnName="used_equipment_id"/>
<property name="name" columnName="name" type="String"/>
<property name="quantity" columnName="quantity" type="Integer"/>
<foreignkey name="job" refEntity="Job" columnName="job_id"/>

</entity>

<entity name="Customer" tableName="customer">
<id columnName="customer id"/>
<property name="firstName" columnName="first name" type="String"/>
<property name="lastName" columnName="last name" type="String"/>
<property name="address" columnName="address" type="String"/>
<one-to-many name="servicePoint" refEntity="ServicePoint"
joinColumn="customer_ id"/>

</entity>

</model>

Ui 5-4 XML File aaufio5 110 ER Y89 UBC Service Database




<xmlroot name="staff" entity="Staff" clientusername="Staff.username"
clientpassword="Staff.password">
<attribute property="id" name="id"/>
<attribute property="firstName" name="firstname"/>
<attribute property="lastName" name="lastname"/>
<element name="task" entity="Task">
<attribute property="id" name="id"/>
<attribute property="finishedTime" name="finishedtime"/>
<attribute property="supplier.address" name="supplieraddress"/>
<attribute property="supplier.name" name="suppliername"/>
<element name="item" entity="Item">
<attribute property="id" name="id"/>
<attribute property="requiredQuantity"
name="requiredquantity"/>
<attribute property="receivedQuantity"
name="receivedquantity"/>
<attribute property="ppu" name="priceperunit"/>
<attribute property="product.name" name="productname"/>
</element>
</element>
</xmlroot>

J 1/l 5-5 XML File @3u#i05110 XML-Relational Mapping VY03 Supply Database

<xmlroot name="worker" entity="Worker" clientusername="Worker.username"
clientpassword="Worker.password">
<attribute property="id" name="id"/>
<attribute property="firstName" name="firstname"/>
<attribute property="lastName" name="lastname"/>
<element name="servicepoint" entity="ServicePoint">
<attribute property="id" name="id"/>
<attribute property="customer.firstName" name="customerfirstname"/>
<attribute property="customer.lastName" name="customerlastname"/>
<attribute property="customer.address" name="customeraddress"/>
<attribute property="assignedTime" name="assignedtime"/>
<attribute property="finishedTime" name="finishedtime"/>
<attribute property="description" name="description"/>
<attribute property="comment" name="comment"/>
<attribute property="price" name="price"/>
<element name="job" entity="Job">
<attribute property="id" name="id"/>
<attribute property="comment" name="comment"/>
<element name="usedequipment" entity="UsedEquipment">
<attribute property="id" name="id"/>
<attribute property="name" name="name"/>
<attribute property="quantity" name="quantity"/>
</element>
</element>
</element>
</xmlroot>

3111 5-6 XML File @3u71051181 XML-Relational Mapping 03 UBC Service Database
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5.4 XMLForm Configuration File

1 4
Jumsnaneaada user interface d1M5U XMLForm dIM5UN4 2 database

<?xml version="1.0" encoding="UTF-8"?>
<startpage name="Welcome" label="Please Select Supplier" match="/staff/task"
combobox="@suppliername" username="Staff.username"
password="Staff.password">
<description row="2" label="Name" match="@suppliername"/>
<description row="4" label="Address" match="@supplieraddress"/>
<form name="Supplier" match="/staff/task">
<static row="2" label="Name" match="@suppliername"/>
<static row="4" label="Address" match="@supplieraddress"/>
<form label="Items" name="Items" match="item" combobox="@productname">
<static label="Name" match="@productname"/>
<static label="PPU" match="@priceperunit"/>
<static label="Required Qty" match="@requiredquantity"/>
<edit label="Received Qty" match="@receivedquantity"/>
</form>
</form>
</startpage>

J Uil 5-7 XML 110518 User Interface Y04 Supply Database

<?xml version="1.0" encoding="UTF-8"?>
<startpage name="UBC Services" label="Please Select Service Point"
match="/staff/servicepoint" combobox="Q@customerfirstname"
username="Worker.username" password="Worker.password">
<description label="Firstname" match="Q@customerfirstname"/>
<description label="Lastname" match="@customerlastname"/>
<description row='l' label="Address" match="@customeraddress"/>
<description row='2' label="Description" match="@description"/>
<form name="Service Point" match="/staff/servicepoint">
<static label="Firstname" match="@customerfirstname"/>
<static label="Lastname" match="@customerlastname"/>
<static row='l' label="Address" match="@customeraddress"/>
<static row='2' label="Description" match="@description"/>
<form label="Click to show/add jobs" name="Jobs" match="job"
combobox="@comment" addtext="Add a job">
<form label="Click to show/add Equipments" name="Equipments"
match="usedequipment" combobox="@name" addtext="Add a
equipment">
<lookup label="Name" match="@name"
from="/equipments/equipment"/>
<edit label="Quantity" match="@quantity"/>
</form>
<edit row='3' label="Comment" match="@comment"/>
</form>
<edit label="Price" match="@price"/>
<edit row='3' label="Comment" match="Q@comment"/>
</form>
</startpage>

F} Ui 5-8 XML #io5118 User Interface Y03 UBC Service Database
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5.5 NATOUA314 Data Exchange Class
y 14
Fupauiiitlunsad1e Data exchanger Y94 supply database UaZ ubc database W1U Interactive
shell Toiilun1sa$raTau1d Remote Management udiilun1snaaelsf Remote Management Taoass

Taghirunalnves Pyro

>>> from xmf.runtime import remotemanagement

>>> manage = remotemanagement.RemoteManagement ()

>>> £ = file('E:\\work\\project\\samples\\xml\\supplymodel.xml')
>>> xmlContent = f.read()

>>> manage.addDataExchanger (xmlContent, '')

begin add data exchanger

vrite to file E:\work\xmf\userdir\sqlobj\supply.py complete
write to file E:\work\xmf\userdir\xmlobj\supply.py complete
vrite to file E:\work\xmf\userdir\xchobj\supply.py complete
write to file E:\Uork\xmf\userdir\upsobj\supply.py complete
finish add data exchanger

>>>

>>> £ = file('E:\\work\\project\\samples\\xml\\ubcmodel.xml')
>>> XxmlContent = f.read()

>>> manage.addDataExchanger (xmlContent, '')

begin add data exchanger

write to file E:\work\xmf\userdir\sqlobj\ubcservice.py complete
write to file E:\work\xmf\userdir\xmlobj\ubcservice.py complete
write to file E:\work\xmf\userdir\xchobj\ubcservice.py complete
write to file E:\work\xmf\userdir\upsobj\uhcservice.py complete
finish add data exchanger

>>>

910 Output HAAIIIAINITON3 1 Data Exchanger class, SQLObject class 14812 XMLObject class

1dgndumiisves directory

5.6 NAABUNIT Retrieve XML 910 Database
{unsnaneums retrieve i’l’agamn database Tat319 instance U4 class Exchanger 111UA

condition tuUeAD 11 select staff 1% ID = 1
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>>> from xchobj import ubcservice
>>> exchanger = ubcservice.Exchanger ()
>>> conditionDict = {"Worker":"Worker.id==1"}
>>> xml = exchanger.select{conditionDict)
>>> print xml
<worker lastname="Songkran" firstname="wara" id="1">
<servicepoint description="router failed" customerfirstname="Tim" customeraddress="MUFC
America" customerlastname="Howard" assignedtime="2005-03-22 09:00:00.00" id="1"/>
<servicepoint description="speed of network slow" customerfirstname="Carlo"
customeraddress="Chelsea FC Italy" customerlastname="Cudicini" assignedtime="2005-03-22
11:45:00.00" id="5"/>
<servicepoint description="router failed" customerfirstname="Juseppe"
customeraddress="MUFC Italy" customerlastname="Rossi" assignedtime="2005-03-22
14:00:00.00" id="10"/>
</worker>
>>>

910 output &A1 Data Exchanger d11150asdoyalded19sgnAns uaasin Application Module

Generator tu1501h19u Idgnaes

5.7 NAAOUMS Retrieve XML 910 Database 1ag/l¥ Condition NinNNTUToH
9y
Taosmuald condition ﬂ'N‘]ﬁm Staff.id = 1 1ag ServicePoint.assigedTime = DATE(*2005-03-

06”) AnlH Staff1d = 1 waz SunveunmsamlifeSufi 02-03-2005

>>> conditionDict = {"Worker":“"Worker.id==1", "“ServicePoint":
"DATE (ServicePoint.assignedTime)>DATE('2005-03-06")"}
>>> xml = exchanger.select(conditionDict)
>>> print xml
<worker lastname="Songkran" firstname="wara" id="1">

<servicepoint description="router failed" customerfirstname="Tim"
customeraddress="MUFC America" customerlastname="Howard" assignedtime="2005-03-08
09:00:00.00" id="1"/>

<servicepoint description="speed of network slow" customerfirstname="Carlo"
customeraddress="Chelsea FC Italy" customerlastname="Cudicini" assignedtime="2005-03-09
11:45:00.00" id="5"/>
</worker>
>>>

910 output Data Exchanger 11130 select 1nu14 condition 11An71 1 entity Tagludaed1a

Y
10150/ IMUA Londition V1N Staff entity ¢ ServicePoint entity

5.8 NATOUMST Retrieve XML 910 Database 1ag/l¥ Condition 118149484 Entity il Foreign key
mnﬁaadmﬂumsﬁmuﬂ condition 1n&1¥ select ServicePoint 7 Address U849 Customer I3UAUAY
“MUFC”

Condition NfYUAfA® Staff.id = 1uaz ServicePoint.customer.address.startswith(‘ MUFC?)
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>>> conditionDict = {"Worker":"Worker.id==1", "ServicePoint":
"ServicePoint.customer.address.startswith('MUFC')"}
>>> xml = exchanger.select(conditionDict)
>>> print xml
<worker lastname="Songkran" firstname="wara" id="1">

<servicepoint description="router failed" customerfirstname="Tim"
customeraddress="MUFC America" customerlastname="Howard" assignedtime="2005-03-08
09:00:00.00" id="1"/>

<servicepoint description="router failed" customerfirstname="Juseppe"
customeraddress="MUFC Italy" customerlastname="Rossi" assignedtime="2005-03-06
14:00:00.00" id="10"/>
</worker>
>>>

a 1

910 Output Data Exchanger #11150 select ‘i’llﬂgaiﬂﬂ condition N81984M U entity ou'ld

5.9 NAAEUMS Update Y03yar 11 XML

1AUNTISIAY child element job 141y element servicepoint 1 select mmnﬁﬁf@ﬁuﬁ”ﬂﬂuﬁ%y‘a

e 4:”
JU
<job comment="Very hard work :(" id="44">
<usedequipment quantity="10" name="Equipmentl" id="3"/>
<usedequipment quantity="20" name="Equipment2" id="4"/>
</job>
o day ya
HAANWE T 1AfD

>>> print xml
<worker lastname="Songkran" firstname="wara" id="1">
<servicepoint description="router failed" customerfirstname="Tim"
customeraddress="MUFC America" customerlastname="Howard" assignedtime="2005-03-08
09:00:00.00" id="1">
<job comment="Very hard work : (">
<usedequipment quantity="10" name="Equipmentl"/>
<usedequipment quantity="20" name="Equipment2"/>
</job>
</servicepoint>
<servicepoint description="router failed" customerfirstname="Juseppe"
customeraddress="MUFC Italy" customerlastname="Rossi" assignedtime="2005-03-06
14:00:00.00" id="10"/>
</worker>
>>> newxml = exchanger.update (xml)
>>> print newxml
<worker lastname="Songkran" firstname="Wara" id="1">
<servicepoint description="router failed" customerfirstname="Tim"
customeraddress="MUFC America" customerlastname="Howard" assignedtime="2005-03-08
09:00:00.00" id="1">
<job comment="Very hard work : (" id="44">
<usedequipment quantity="10" name="Equipmentl" id="3"/>
<usedequipment quantity="20" name="Equipment2" id="4"/>
</job>
</servicepoint>
<servicepoint description="router failed" customerfirstname="Juseppe"
customeraddress="MUFC Italy" customerlastname="Rossi" assignedtime="2005-03-06
14:00:00.00" id="10"/>
</worker>
>>>
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| % iobid | servicepaint id | comment —r

4 44 1 Very hard work ;[
l ? usede... l name o ' J quantity] job_id l
b 3 Equipment] 10 44
4  Equipment? 20 44

7 il 5-9 178%/@71! Database Ha4910 update

INMINANDY Data Exchanger #1130 update $03avY database Tnul XML 1dot1agndes
o J { o P ' ' {o o do
Taod N 31 XML element i return A§UI923] attribute ID itoriswen3uiiu element AaTUERY

row ﬁﬁacﬂu Database table 11372
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5.10 NATOUMIA319 user interface 910 XMLForm configuration file

v 4 4 ’
HAONT user interface 11 16910 XMLForm configurations file a1 mi’fﬂagamaa supply database
Tugil 5.7

..f.:? Wélcome oF 4% 12:59 °
Please Select Supplier
[Bhatara Progress Co.,Ltd M

Name Bhatara Progress Co.,Ltd

Address  4/6 soi Ramkhamhang30
Ramkhamhang Rd., Bangkapi
Bangkok 10240A

[ ok ]  [upDATE]

New|<File v b s o O e

<startpage name="Welcome" label="Please Select Supplier" match="/staff/task"
combobox="@suppliername" username="Staff.username"
password="Staff.password">

<description row="2" label="Name" match="@suppliername"/>
<description row="4" label="Address" match="@supplieraddress"/>

</startpage>

3 111 5-10 User interface U< XForm lunshusnves supply application



Name Bhatara Progress Co.,Ltd

Address 4/6 soi Ramkhamhang30
[Ramkhamhang Rd.,
Bangkapi ,Bangkok 10240A

Items

Caplico mini
Glico

51

<form name="Supplier" match="/staff/task">
<static row="2" label="Name" match="@suppliername"/>
<static row="4" label="Address" match="@supplieraddress"/>
<form label="Items" name="Items" match="item" combobox="@productname">

</form>
</form>

;l/ﬁ 5-11 User interface 483 XForm Tumihiia 0NV supply application
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£ 1tems & ¢ 12:55 €
Name Glico

PPU 200.0

Required Qty 12

Received Qty[12_ ]

:L’HI,A

<form label="Items" name="Items" match="item" combobox="@productname">
<static label="Name" match="@productname"/>
<static label="PPU" match="@priceperunit"/>
<static label="Required Qty" match="@requiredquantity"/>
<edit label="Received Qty" match="@receivedquantity"/>
</form>

F] Uil 5-12 User interface 8% XForm lumihfiauves supply application
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HOAWNS user interface 71 1A 10 XMLForm configurations file cm‘ld’f'uﬂﬂwagmm UBC service
database 11121] 5.8

UBC Services o 4¢12:50 €3
Please Select Service Point
[Lauren v]

Firstname Lauren
Lastname Etame
Address  Arsenal FC Cameroon
Description can't connect internet
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<startpage name="UBC Services" label="Please Select Service Point"

match="/staff/servicepoint” combobox="@customerfirstname"

username="Worker.username" password="Worker.password">
<description label="Firstname" match="@customerfirstname"/>
<description label="Lastname" match="@customerlastname"/>
<description row='1l"' label="Address" match="@customeraddress" />
<description row='2' label="Description" match="@description"/>

</startpage>

J N 5-13 User interface Q< XForm Tunsfusnves UBC service application



& £ 13:00 €3

Firstname  Lauren

Lastname  Etame

Address Arsenal FC Cameroon
Description  can't connect internet

Click to shovv/add jobs
Price B
Comment
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<form name="Service Point" match="/staff/servicepoint">

<static label="Firstname" match="Q@customerfirstname"/>

<static label="Lastname" match="@customerlastname"/>

<static row='l' label="Address" match="@customeraddress"/>

<static row='2' label="Description" match="@description"/>

<form label="Click to show/add jobs" name="Jobs" match="job"
combobox="@comment" addtext="Add a job">

</form>

<edit label="Price" match="@price"/>
<edit row='3' label="Comment" match="@comment" />

</form>

J 1Ml 5-14 User interface as XForm Tumihiiaesves UBC service application
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& ¢ 13:00 €9

Click to show/add Equipments

I -

Comment

<form label="Click to show/add jobs" name="Jobs" match="job"
combobox="@comment" addtext="Add a job">
<form label="Click to show/add Equipments" name="Equipments"

match="usedequipment" combobox="@name" addtext="Add a equipment">
</form>
<edit row='3' label="Comment" match="@comment"/>

</form>

J Uil 5-15 User interface Uag XForm Tl uves UBC service application
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nep
S

«{ 13:00 €3

Name Equipment3
Quantity Equipment1
quipment?2
quipment3
Equipment4
Equipment5

<form label="Click to show/add Equipments" name="Equipments"

match="usedequipment" combobox="@name" addtext="Add a equipment">
<lookup label="Name" match="@name" from="/equipments/equipment"/>
<edit label="Quantity" match="@quantity"/>

</form>

J 1l 5-16 User interface Uag XForm lushiidves UBC service application
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UNA 6

a d
unmsalazagyl

6.1 unn;tﬂummﬂaeﬂ%’ framework Wi application

MNNTNARDIAT 1 supply application 18& UBC service application Tuuniudvu framework

ATDABUAUBINIHMU application TR ued 197 g

1.

o a U o a2y o v d a o adg a

annseieuenanFuiunndeyauugnsainwanm Iddouaz s aioufuisms dou
14
Tlsunsueananua
{ LY 1 < {
aunsanfasugduuuvesesulumsiuiindeya ldedstaiadremsfon xmL
configuration file
o o a T o o

framework A3DIBITUMINAMWBNARTITUTINToyauugUnsainam Idnarnvane

z > % o L] [ R Ad o A o 1 o <
WUV application N1FTumstiuiinmsdadalusdld Tufinmssu-deves uaztiudin
¥ Y a ! ! o
doyalumsliuSmsgnivesieaeutig
amnsayeuTosdoyaiy relational database 1Apdagndealas s ifagiiuuves database
schema

server 8111305895 UNIH19IUYD4 application HanefInTousu 1§

6.2 uamalumsiannvuee 1y

1:

framework fla91iuriaufudeyaly relational table fihifins/asulasnasaszozinm
v 3 9y
AYUARY XML data 910 server 9UNTZI update Yoyandudiu w133 iszifivanede

= P [l [} J ady y 2 9y ] d'
application a3 Ing) udlunsdiiidesntsdoyauuy real-time nazdoyaimsnldounas
ARBANA1 94BN 1 transaction $NFIu1az server v UFUNAIINY transaction
3NN client A2Y

" a4 v pY o [ o o ' "
user interface °nfriN"lﬂ‘hﬁ]%quu’luaaumumaumnwauwm control HA1WAUYU spinner

9y
ua date-time chooser 13l1&Y 59 IMI IR WMUIYBS control Tunnvuaegda
user interface 4 lispesunsAT VTRV UINAYBITRY N Td 18 THnARS field iaz XML
[ B & o

lookup file farilu static file Fadparliurlyaliannsoasnaindoyaun datavase 14
MIARABITNIN client 118 server 841359951 data encryption 1aZN1558951 authentication
Taold directory service
M3 map ¥0YA3EM 319 XML Uz relational database f3a1unsnsi1&ifive 4 data type Ao

. . % 4 o v < 4 a ] 9/
string, integer, float {1Q% datetime FIYIADIUNY data type DUDMIYU BLOB Wudu
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