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Abstract

Distance learning is a flourishing area, with the number of programs, pfovided via
remote delivery, ihcreasing dailjr. At the same time, however, progress in the field of
accessibility and support for lear_nefs, who want to pursue education and training in the
area of materials scienée and engineeﬁng, has not always kept pace. An individual
intereste‘dAin taking a materials course, or in simply finding out what is available, may
find himself/herself forcéd'to locate and then plough through ‘many unwieldy online
course listings. This may diséburage many Iéaﬁ;ers from pursuing the distance leaming
. option,. | | o - | o
- In recent years, more and more distance learning databases have been developed and

made ayéilable on the World Wide Web. These distance-léaming databases are aimed to
| offer an information pool on many courses and programs that are available online and to
cater for users’ specific needs of locating information. This need is equally é.pplicable to
the area of materials science and engineering. - '

The purpose of this current research has been to explore Information and Technology
aspects of materials databases and closely study .dista.nce learning aspects. The
exploration of IT aspects of materials databases focuses on discussion of existing
technolo gies,‘ tools and computer packages that have been involv.ed in the development of
online packages. This thesis concentrates on literature reviews of past, current and future
developments in distance learning, preceded by an overview. A close look is then taken
of some distance.leaming-programs fbllov(red by an evaluation of distance learning
databases. Finally, a riev_v type of materials database is proposed and discussed.

' The developmerit of the proposed novel materials databases focuses on exploration of
- user-friendliness, search capability and éoni;ecﬁvity of distance leanﬁng materials, Using
existing éomputer 'packéges, computer technologies and software products, each part of
~ the database is discussed and developed in terms of its utility in the materials study
process. This is done from the perspective of learners, or potential learners, with basic
computer proficiency. Based on literature searches, development of databaSes‘, and

evaluation, the research concludes with several novel recommendations for further



development of distance learning databases relevant to the study of materials science and

engineering.
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Introduction

“Distance” learning is one type ‘o.f “open” learning and con'si.sté. of a variety of forms of
learning at al! levels, Distance learning is regarded as non—contiguoué’ learning, in which
- the teachmg and learning occur separately, in contrast to contiguous classroom learmng
where teachmg and learning occur simultaneously. |

Distance learning systems are many and various. It is possible't.o regard ‘them as
~ encompassing - a range of possible teacﬁing-leénﬁng arrangements,  including:;
correspondence study, ,educatiohal_broadcasting, individualised instructioh, face-to-face
tuition, self-help study groups, online distance léaxhing. A variety of instructional
téchniqiies and settings are availdble to teachers and students in such systems. ‘

Online distance learning is currently available using the World Wide Web and other
compatible technologies. It serves a widely distributed community of students and
researchers who are engaged in study and for those who need éollege credits but cannot
 either attend regularly scheduled classes or who cannot register for a class at their home
campus. Online distance learning uses the most popular communication technology to
‘support learning and knowledge exchange, communication between practmoners in
laboratories, and training and educational divisions. It is also a method of learning that is
both enjoyable and flexible for students. The concept of the online campus has facilitated
- communication between students, tutors and the academic administration.

_' Distancé lear'ning- databases allow detailed dest:ﬁptions of accredited courses, plus
information about institlutes‘ all over the world that offer refnotely' accessible learning
programs. The information contained in such databases comes from collections of
course-Speciﬁé data offered at approved institutions or educational organizations. _

The integrat_ion of such database to the process of distance learning is shown in this
thesis to be an effective and practical way to promote its deveiopment. Databases can be
used to contain abstracts of books; journal articles, research reports, conference papers,
dissertations and other typés of literature relating to all aépects of the theory and practice

of distance learning. They can also offer links to searchable databases providigg study

- support and links to mailing lists for online teachers offering help and assistance.



Many universities 'andeducational organizations are working in this area. They are
developing databases, which can provide access to open and distance learning literature
for planning, decision-making aﬁ_d study, both for students and more mature adults. They -
can encourage practitioners to become better informed in open and distance learning |
theory and practice worldwide. This is also happening in Materials Sciet_lce study areas.
For example, the Cambridge Scientific Abstract Itltemet Database Service_ is widely
accepted in the scientific field. It provides comp.rehensive coverage of all aspects of |
) materials science and its contents include: international literature on ferrous and non-
ferrous metals, pol}?mers, cer‘axilics, plastics and composite materials; the practices of -
materials science and engineer'ihg' as .they relate to these substances; technical and
_ commercial developments in materials science.

It is proposed in this thesis that there is scope for the design of a new Web 51te
- dedicated to specific apphcatlon needs and capable of co-ordinating subjects
comprehensively. It would be data-intensive and have the primary purpose of being able
to deliver large amounts of materials related information to a varietyr of users in a
harmonious fashion. - ' ' -

ThlS online distance learmning web site is proposed to consist of HTML Web pages, the
SQL Server database and use an Internet Information Server (IIS) application. Almost all
of the Web pages would have Active Server Pagers. The database for this application
* would be SQL format, With minor modification the database would be ported to

“Access™ or any other ODBC-comphant database server. The Actlve Server Pages would
‘be placed on the server in a common d1rectory structure and would be installed as an
application within IIS. - B | | |
~ There would be several aspects to the proposed Web 'site. It would consist of five basic

modules: Courses, Tutorial System, Online Assessments, Showcases and Virtual

Workshop; Each module would have interconnection with the others. A search engine

working with each of them would allow exchange with most commercially available
" databases.‘ There would be a common interface to make all modules look and “feel” the
same, The use of Intemnet resources such as MS NetMeeting and Ms Media Player could
offer enhanced learning and understanding, modify the leamning environment, reduce the

* barriers which time, space and culture differences may create, be a source of motivation,




and redefine the role of teachers and learners. With the use of “Question Mark” type
softWare; it would lbe'possible to create tests, suﬁéys, questionnaires, and assess_ménts for
use via the Web or Intranet, ' ‘ | ‘

The proliferation of databases has led to a growing demand for skills in navigating and
manipulation of them.  These online databases can be said to require. considerable
expéx_tise to manipulate them.. When users are searching databases, and decide that they
are not making the progress they would like,"t‘hey need to know what to donext. ma
physical library, they might go to a help desk and talk to a librarian. When surfing on the
~ Internet, they may wish to communicate with an expert by telephone or email. The expert
would then “call up” a resume of the users’ search history and compose suitable advice.
This advice could be specific, generé.l or remedial. It could, for example, help to solve the
current task, explain‘ a generic browsing technique and also correct. any apparent
‘misconceptions. As paft of the explanation, :the expert would pass on an annotated
searching procedure which the users could view and even use on their own terminals

Thus it is envisaged that an expert system could be int_rodticed_ and set up as a small

rule-based system. It could be developed to handle classification and selection problems.
It would be backward 'c_:haining in the éense that rules would be used in order to determine .
app'ropriate values for the search goal. The mle$ would be grouped together in one set
and then be examined them simultaneously.
_ This distance leaming :‘fmateﬁals study” web site is envisaged to provide an
alternative approaéh to tfaditional methods by allowing access to all learning material at a
single location and to be sufficiently feasible for students to. attend courses from ‘
wherever and whenever they like. The sté.rting point for all students would be an
appropriately designed browser to give access to the “courses”, “tutorials” and
“assessments” sections . _ ‘

All learning material would be “virtually” available via the database itself. It would be
very easy to add new material at any point (by “links”) or by direct insertion and display

it in HTML format l'ater. Thus there is inherent ﬂéxibility_ for both designer and
| iﬂétructor. Thére would also be freedom to modify of correct datzi later to meet the
requirements of new students. It is envisaged that this concept of a new type of

coordinating database could be extended into other ;subject fields.




Chapter 1 therature Review

1.1 Review of Database
1.11 Definition of a Database _ :
| ‘Computer databases came into existence to overcome the limitations of file systerns
and to reduce the burden on programmers and users. They al_so alleviate the unnecessaxy
rewriting. of sections of code when changes oécur. in data structure or application
requirements, _ . _
Databases are large collectlon of structured data stored in one or several computers m. |
order to serve several data processing applications. ;1) Facts and figures can be stored data
and can be 'rep'resented as numbers, text strings, images, a.nd.voi.ce stored in files on disks
or other media. '
A database system is an integtated collection of related files, ainong with details of the
interpretatidn of the data contained therein. |21 A database mtmagement system (DBMS)

is é.softwa:e system that allows access to data contained in a database. 21

1.1.2 Formats of Détabase
1.1.2.1 Data _
A major purpose of a database system is to prov1de users with an abstract view of the

. data. 31 Data are‘known facts, such as names, telephone numbers, addresses and so on,
that can be recorded and that have irnplicitmean'ing. 141 A collection of related data with
'impIicit meaning forms a database.

1.12.1.1 Data Abstraction _ |

Data abstraction can be diVided into three levels, known respectively as iriew,

logical, and physical level. Phystcal level is the lowest and describes how he data are
- actually stored. ].fogical level describes whét data are stored in the database_, and what
relationships exist among those data. The highest level of abstraction is view level, which
 describes only part of the entire database. (3 The interrelationship amdng_these three
levels of abstractiort is illustrated in Figure 1.1.




. three different groups of the various data models, which are obj ect-baaed logical models,'
record-based logical models and physical data models,
11.2.2.1 Object-based logical models: ,
- Object-based models are used in describing data at the loglcal and v1ew levels. They
_ are characterized by the fact that they provide faurly structuring capabilities and allow
data constrains to bespeciﬁed explicitly. 31 The most widely known ones are entity-
relationship model and the obj ect- oriented model. | | :

(a) The entity-relationship model was developed by Chen to facilitate database |
design by allowing the demgner to express the logical propertles of the database in an
enterprise schema. (5] The word enterprise means the organization for which the database -
is ke'pt.‘E'htity is any object that exists and can be distinguished from other objects-.lThe
entities are linked by associations or rel‘atior‘lships, which are connections or interactions

between the entities.

An entity

A relationship

.Figure 1.2 A Entity-Relationship Data Model




'(b) The object-oriented model is based on a collection of the object-oriented-
| programmtng, which was first introduced by the language Simula 76 designed for
programming of simulations. 1) The object-oriented model provides a higher level of
abstraction and more powerful modelling capabilities with respect to a traditional
‘database’ system An object-oriented database has not only structured data but also
 representations for abstractions, as shown in Figure 1.3. _

. At the top of the figure, a traditional database with a data pool can be seen. The data
pool is passive in sense that there is no code associated with the data in the files. All the
code appears in the user 's application program. Several tables of data can be used in the
passive database and a package of database queries can be written to the model, which is
an object in all application programs If a change is reqmred all these apphcatlon

programs must be updated
At the bottom of the figure, the object- based version of the same apphcatlon can be
seen, in which active object instances are stored in the database. The database can be
used to represent data as well as code for implementing all characteristics. In an object -
‘base, objects can interact by sending messages to each other, (An example is an
automated office where each object instance is an office object, i.e., a workstation, clerk,

etc.) Application programs can also interact with the object base using messages.

Traditional Base

APPLICATION
PROGRAM
Process, Manipulate




~ Object Base

'METHOD

MESSAGE

Figure 1.3 A Object-Oriented Paradigm

11.2. 2.2 Record-based loglcal models
Record-based models are used in descnbmg data at the loglcal and view levels, In
contrast to object-based data models, they are used to specify the overall logical structure
of the database and to provide a higher-level description of the implementation. (3 The
“three most widely éccepted record-based .data models are the relational, network, and
hierarchical models. | -

(a) The relational model was first introduced by Ted Codd of IBM Research in
1970 in a classic paper “Codd 1970”, and attracted immediate attention due to its

simplicity and mathematical foundations. The model uses the concept of a mathematical




'relatiori, which looks somewhat like a table of valués, as its basic building block, and ité |

theoretical basis in set theory and first order predicate logic. 4

(b) The retwork model was the basis of one of the oldest database management

_system, Integrated Data Store (IDS), developéd by Bachman at General Electric during
the 1960s. [5) The network model uses the network or plex- structure as its basic data
structure. A network is a directed graph consisting of nodes connected: by links or

directed arcs. The nodes correspond to record types and the links to pointers. 5l

Figure 1.4 A Network Structufe :

(c) Hierarchical Model is the oldest of the three record-based data models, dating
from the 1960s. Unlike the relational model, which was firmly grounded in theoretical

research, and the network rnbdel, ‘which developed- along with carefully written -

specifications, the hierarchicél model simply grew out of practice_:. (s; The hierarchical

model uses the tree as its basic structure. Atreeis a data structure that consists of a |




hierarchy of nodes, with a sigglé node, called the foot, at the highest level. The nbde mziy
have any number of children, but each child node may have only one parent node on
which it is dependent. The parent-to child relationship in a tree is thus a 0ne~to-many

relatlonshlp, but thc chlld-to-parent is one-to-one. (5]

root

Level 1 nodes-
children of the
root D) Level 2 nodes-
o _ ' children of level
G) _ _ 1 nodes
Leaves

Level 3 nodes-
children of level 2
nodes

Figure 1.5 A Hierarchical Model

1.1.2.2.3 Physical Data Models .
Physical data models are used to describe data at the lowest level. g3‘| Two of the
widely known ones are unifyihg model and the frame-memory model.
'1.12.3 Database Languages ' |
A database system prcvides two different tijes of languages: one to specify the
'database schema, and the other to express database queries and update. ;31 The data
‘definition language is used to define the 10g1ca1 external, and physical schemas and
access authorizations. (¢} The data mampuIatlon language (DML) is used for querying and
updating database instances. (6
'1.1.2.4 Transaction Management _ |
A transaction is a collection of operations that performs a single logical functxon ina
database application. Each transaction is a unit of both atomicity and consistence. The

all-or-none requirement is called atomicity. The correctness requirement is called




~ consistence. The persistency requirement is called dﬁrability Ensuring the atomicity and
durability propertxes is the responsibility of the database system 1tse1f — specifically, of
the transaction-management component (3] |
1.1.2,5 Storage Management
A storage manager is a program module that provides the interface between_the low-
level data stored in the database and the application programs andlqueries submitted to
the system. The storage manager is responsible for the interaction with the file manger,
that is storing, retrieving, and updating of data in the database. 3 .~
'1.1.2.6 Users and Designers | - _
Various categones of people can mteract with a database or with a DBMS They are
database administrator (DBM), application de51gners and programmers, users (end users, '

and casual users).

1.1.3 Types of Databases
1.1.3.1 Analytic Databases

Analytlc databases are primarily statlc, read-only databases, which. store archived,
historical data used for analy51s (71 For example, a hospital mlght store pat1ents records .
over the last ten years and use it to analyse health in relationship to demographics.

On the Web, it is possible to see analytic databases in the form of inventory catalogues.
An inventory catalogue analytical database usually holds descnptlve information about‘
all avallable products in the inventory. o

Web pages are generated dynam1cally by querying the list of avallable products in the
inventory against some search parameters. The dynamically. generated page will dlSplay
the mformatlon about each item (such as title, author ISBN), which is stored.
1.1.3.2 Operatlonal Database _

Operanonal databases were created to manage more dynamic data. These types of
databases allow more than simple viewing of archived data and modification of data
(adding, changing or deleting data). These types of databases are usually used to track
real-time information, (s} _

According to different logical data structure, it is possible to represent an operational

database with three main divisions: relational database, hierarchical database and network

database.




1-.1.3.2.1. Relational databases , ,
-~ Definitions: relational databases are based on the relational model whose base is the
mathematical theory of relations. The relational structure can be depicted as shown in

Figurel.6. A collection of relations constitutes a relational database, and relations are like

tabl_és, which have columns, called attributes, 'arid'rows, called tuples. Therefore,‘in a

relational database, a part of a relation identifies an entity and its attributes.

STAFF -
SNO NAME DEPTNO SALARY
S0001 M. Gilbert IPTME 40,000
S0002 M. Richardson ' IPTME : 35,000
S0003 Z. Zhang IPTME 30,000
S0004 J. Zhang IPTME 30,000
Figure 1.6 A STAFF Relation
Definition, Schema, Ihtention ‘ }
> s
STA . |
SNO NAME DEPTNO SALARY
S0001 M. Gilbert IPTME 40,000
[~ Tuples
) (Rows -
® Values)
Set of Attribute Values
Set of Tuples (Rows)

Figure 1.7 A Multidimensional Set Structure of A Relation

Columns have labels, called attribute names. An example of a relation, STAFF is

shown in Figure 1.6. There are four rows in the relation, one row per individual described
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as a staff. A number of concepts have beeﬁ used to describe relations and restrictions,
which impose upon the relational structure.

- Figure 1.7 shows the multidimensional set structure ofa reIation, that is several sets
make up a relation. There is.tuple-oriented relational calculus, in which the set of rows or
tuples is the base of the relational set theory and t_hé domain-oriented relational calculus
who_se variables are columns. However, multisets can exist: as sets of tuple vaiues within
each tuple and set of attribute'values in each column, or sets with duplicates. In shdﬂ, a
relation is a set-rich structure with a firm mathematical -basis._‘ |

A relation can come in various forms, as shown in Figure 1.8 and 1.9.

N

st | STAFF
SNO " [ENO NAME
so001 |  [sooor M. Gilbert
50002  [50002 | M. Richardson
50003 $0003 Z. Zhang
$0004 50004 | J. Zhang
Figure 1.8 S# and STAFF

STAFF - STA-DEPT

C SNO | DEPTINFO
SNO | NAMES . DEPTNO | DEPTSIZE
'S0001 | M. Gilbert S0001 | IPTME _ | 100
S0002 | M. Richardson | |S0002 |IPTME . | 100
S0003 | Z. Zhang - 0003 |IPTME | 100
(80004 | J. Zhang S0004 [IPTME  [100

* Figure 1.9 STAFF and STA-DEPT

It is conceivable to have a relation consisting of a single column, or two columns (as

seen in the relations of Figure 1.8, S# and STAFF. It is possible to continue adding more
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columns as in Figure 1.6 and 1.7. Thérefore, relations can be unary, binary, ternary... andl
n'ary, corresponding to the count of colﬁmns: one, two, three, ... and n, respectively.
These numbers show the degree (or arity) of relations. In Figure 1.9, other structural
variations can be seen: i.e,, in STAFF the NAMES column. "Attﬁbufe" in relational
_ terminolbgy can take a set of values whenever applicable to indicate all the légal names a
‘person had in the records due to name change or marriage. STA-DEPT shows a nested
relation where DEPTINFO is a relation, which consists of DEPTNO and DEPTSIZE
attributes. Both relations in Figure 1.9 are not normalized because NAMES in STAFF is
set-valued and DEPTINFO is a compound (i.e., composed of two atomic attributes).
.The STAFF table, Figure 1.7 is a _normélised relation, which does not allow multiple
- values at any of its column¥row intersections. For exampie Staff M. Gilbert has one staff
_number, one name, one department number and one salary in her record (row). It is not
possible to represent M. Gllbert s salary history by stormg all the salaries she was pa1d in
the salary entry. '
Relations and Key: an importanf feature of a rélatiohal structure is that attribute -
'values come from a homogeneous pool of values, called the domain, which represents all -
- possible values in a finite set. HoweVexj, more than one attribute can assume values from
the same domain and a single attribute can take several values from a domain. In Figﬁre

- 1.10(a), both research students and supervisors’ names are collected in the name domain,
These names can take the roles of RNAME and SNAME in all forms of _ fhe RST-SPR -
relation. However, the way to build the relétional structure is to form the domain sets for
research. students Figure 1.10(b), and supervisors Figure 1.10(c), and take the cross
product Figure 1.10(d), of these sets. This prod'uct shows the exhaustive set of name
pairings. However, if 'a research student can work for only one supervisor, then two of the
four possible pairings are irrelevant. After crossing these out, the relational structure
RST-SPR is reached. It is important that each student-supervisor pairing is unique to -
arrive at the correct relational structure.

Because names may not be unique, it is possible to have the same name pair from a
different research student and supervisor. However, sets cannot have duplicates. To
identify each tuple uniciuely; an attribute must be assigned, such as student number, ID,
for-evexy: tuple, as shown in RST-SPR 2 and RST-SPR 3. Such an attribute is called a

11




key. Sometimes a combination of attributes is needed to make up a key. Certairi relations
can have more than one key, such as the social security number, SSN, in RST-SPR 3. In

that case, one key was chosen as the basis for identifying (and

Colin’ P! Yat

Sue Izerin
Namie Names of L Names of -~ Names &
®  ® © @

RST-SPR1

Figure 1.10 A Relational Structure Concept _

-_retrieving). tuples and this key is the primary key, whereas the others are candidate keys.
The clue in this désignation is fhat values must'always be available for the priméry key,
for obvious reasons, whereas there may be unknown values, or nulls, fof the candidate
keys. For example, in RST-SPR 3, research studént R003 's SSN was not immediately

available.




A key contains the minimum number of attrib_utes or attribute compounds to distinctly
identify all possible tuples that can be stored in a relation. 6] In Figure 1.10, RST-SPR 3
has keys ID and SSN. An 1dent1ﬁer consisting of research student ID and name
| . combmed i.e., ID-RNAME, can still 1dent1fy each tuple uniquely. Such 2 combination is
called a superkey Akeyofa relatlon or a set of attributes that include the key is referred
to as a superkey. (6] With these key notlons, it is p0351ble to emphasise that every tuple in
-~ a relation must be distinct, and so a key must have the property of uniqueness (1t is not
-‘possrble to store a research student record more than once).
- InFigure 1.6 to Figure 1.10, every row of a relation has represented an instance of an

entity set whether it is a staff (STAFF), a staff identifier (S#), or an assoc1at1on (RST- |
SPR). In that notation, a relation corresponds to an entity set. For each entity, its primary
key must always be present to be representable and retnevable This is conﬁnned by the
restnctlon that primary key values must be non-null

1 1.3.2.2 Hierarchical Database

Definitions: a hierarchical database structures its data by using the hierarchical data
model. In the hierarchical data model, hierarchies of record types are conStructed A

'.hlerarchy is a tree structure where record types are the nodes of the tree and are
connected by arcs denoting parent-child reiatlonshlps 5]

In Figure I.11(a), five record types DEPARTMENT, ADMINISTRATION, -
MANAGER, ENGINEER, and PROJECT define a hierarchical database, a hierarchical
schema of the definition tree. The schema is about departments in a company. A
department model is made for its composmon of administrative staff, managers, and

- engineers. Here it is convenient to use the first letter to represent a h1erarchy |

| Figure 1.11(a) indicates a generic connect1on between pairs of record types. Figure
1.11(b) is an exemplar of a hierarchical darebase, a population of hierarchical database
records (HDR). There are three HDRs, which has its own specific form. These are all
legal. In ether‘words, whatever i_s' present conforms to the schema and there is no rule

forcing the presence of a certain number of instances of all the types.
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(a) A Hierarchical Schema

COMPUTER SCIENCE PLASTICS ENGINEERING MANAGEMENT

(D) - )
MAR | EWART
L | | | F
@ @ (F) (HKATHY  (A) ®» ® O

JOHNSON - BEVERLY KEN JOHN
WILLIAMS ALLEN TAYL

HEATHER JIM
SMITH ADAMS

2\

L

® - ©® O | O )
JOE - VALERIE ANGELA : PAQO SUNIL
. CLLARK PAYSON HART LIN DATTA

(b) A Population Database with Three HDRS |

Figure 1.11 A Hierarchical Database




Hierarchical databases’ héire their idiosyncrasies They can be useful for some
applications, i.e. the functional mappmg between parent and children and the h1erarch1cal
structure, whereas others pose restnctlons To be spec1ﬁc, in a hlerarchical or tree data -
structure, there is ,“rnany-to -one” mapping (wh1ch include one-to-one) from  children |
nodes (records-type instances) to the root instance. e

This must be total functional mapping. It is not possible to have "dangling” children
unconnected to a parent. Therefore, every child must have a parent even if a dummy
* parent has to be made up. The hierarchy must obey the tree structure in the sense t}iat
node canrexist without a parent except the root. s Theréfore, if a parent is deleted, so is
~all its ciiildren. In Figure 1.11(b), if faculty member JIM ADAMS in COMPUTER
SCIENCE is deleted, then his advisees, JOE CLARK and VALERIE PATSON, must
also be deleted. Similarly, deletion of MANAGEMENT in the third HDR would totally
delete the entire HDR consisting of seven instances.

Compared to “many-to-many” relationships, many-to-one relationship between pairs "
of récordllypes (introduced earlier) is a primitive strui:turei It is possible to represent a
complex structure in terms of a primitive structure by duplication. For examplé, a “many-
to-many” relationship is among SUPPLIER and PART record types. _ |

To represent this structure by a hierarchy, the hierarchy must be defined, making one
péxent record type and the other child type. As shown in Figure 1.12(a), there are two
possibilities for this because of two record types. Figure 1.12(b) and (¢} show example
populations for each of the two possibilities. Both of them have all the instances of the
database with aipplicable connections, but no symmetry in 6perations, and thus there will
be a difference in search time. For example, the query “what is supplier S2 supplying”
can be answered fast by the database of Figure 1.12(b), since oﬁly one tree below root S2

is. needed to access, whereas scanning of all the database must be taken in Figure 1.12(c) =

to look for S2 and output their correspondixig roots. On the other hand, the query “who
_supplies P2”, which is si(mmehical to the first query, can be answered much easier by the
database of Figure 1.12(c) than by that of Figure 1.20(b). To provide symmetry, two
versions of the database must be stored, Figure 1.20(a) and (b), by introducing. -
“duplication. However, in actuality, it is (inly possible to store only one, biasing the

database to certain types of queries.
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SUPPLIER PART

OR
PART SUPPLIER
(2) Two Possible Schema
2 s3os4 $5 86
Pl P2 P3 Pl P3 - P4 P5 P2 P4 P5

(b) Database Populated with Respect to the First Schema

St S2 51 85 St s2  S3 S5 S84 S5

(c) Database Populated with Respect to the Second Schema

(d) Physmal and Logical Parents Between the First and Second HDRs of (b)
Figure 1.12 “Many to Many” Relatlonshlp by Dupllcatlon




.He‘re a pointer méchanism has been introduced. Instead of duplicating a record

instance, it is stored once in one tree and others point to that instance, hence sharing it. (5]
For ekample, in Figure 1.10(d), this is shown between the first two HDRs of Figure
1.10(5). While PI, P2 and P3 are stored under the parent S1, P1 and P3 are not stored
under S2, rather, they point to those 6f S1. As such, S2 becomes the logical parent of P1
and P3, whereas S1 is referred to as the physical parent. |

1.1.3.2.3 Network Database | |

Definition: A network database can be represented as a graph. The nodes in thé graph
are record types and arcs between nodes indicate relationships. 51 Unlike hjerarchiéai
databases that have a tree form graph, network databases are not restricted. It is possib'le.
to have a general graph1 at least theoretlcaily This means that a glven node can have
more than one arc, each for a different relationship, and there is no mapping restriction
among pairs of nodes on an arc, In hierarchical databases, however, only a parent-child :
type reIationship exists. A network can present many-to-many relationships. Compared to
a network, a hierarchy is a more primitive structure. There are two typical network
databases: DBTG network database and set-oriented network: The committee that
 standardised the business language, Cobol, introduced the DBTG network database. The
DBTG gained its name from a subcommittee called DBTG (Data Base Task Group).
Now the DBTG has become a guideline for many network database management
systems. ' - | _
~ Network ' databases were created to ‘imp'lement. many-to-many and complek
relationships and so forth, which cannot be easily performed by hierarchies. The basic
building block of the DBTG networ_k. mbdel is simple. A DBTG network database
consists of a collection of set types, owner and member record. types. Set types relate
- owner and member record types. The record type on one side of théreiatiohship is the
owner whereas that on the many sides is the member. The concise.requirements aré'
"e there must be a one-to-many relationship between paxrs of record types with respect |
to an owner-with-member relationship.
* agiven owner must possess a unique set member,

* agiven record type can only be the owner or member of the same set type. -
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The différences between hierarchical relationships and hierarchical databases are as

- follows: | | . o

‘s - the total functional mapping from children to parent is relaxed to partial functional -

. mapping in DBTG. It is possible to have a member instance not currently attachéd to
* an owner (parent). ' - | o ,

. there can be more than one relationship'beﬁNeen. pairs of record types, unlike the
singular parent-child relat10nsh1p in hlerarchles Each owner and member relationship
defines a separate set type whose name is placed asa Iabel on the arc representmg the
set type between owner and member record-type nodes. ‘

In the merarchxcal database, it has been demonstrated how to represent a “many-to-
many” map in terms of a hierarchical database. Now it is possible to do a similar thing by
constructing a “many-to-many” map to show a DBTG network schema. It is ‘assum'ed that
SUPPLIER and PART record types are related in a “many-to-many” maﬁher, and the
“many-to-many” network schema is shown by link Lsp in Figure 1.13(a). On the right
side of the figure, the cdrresponding database extension is shown. In Figi.lrell.13(b); it
can be a DBTG equivalent of the “many-to-many” network schema. To obtain a “many- -
to-one” map between owners and members, a link record type is introduced between
SUPPLIER and PART. Therefore it is possible' to convert the Lsp link into two DBTG set -
types, Lssp and Lpsp, each of which isonthe1's side, and member SP for both, on the n's

" side. - ' _l '

As can be seen in Figure 1. 13(b), the DBTG rule (b) is also satisfied siné_e no owner of

a set shares a SP instance .with the others. Linked lists between owner and members

usually implement DBTG networks, In this way, each DBTG set occurrence forms a ring

structure, as shown in Figure 1. 13(c), for set types Lssp and Lpsﬁ. In the implemeritation of

< the ring, the key of the owner is embedded in all the members in the set instance.
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Figure 1.13 Conversion into a DBTG Network Database

1.1.3.24 Chent/Server Databases _

A client/server database works like this: a database server is left running 24 hours a
day, and 7 days a week. Thus, the server can handle database requests at any hour.
Database requests come in from "clients" who access the database through its command
line interface or by connectlng to a database socket. Requests are handled as they come in
~ and multiple requests can be handled at any one t:lme For Web applications, which must
be available for worldw1de time zone usage, it 1s essential to bUIld upon 2 client/server
database, which can run contmuously ' '

1.2 Review of Distance Learning

'1.2.1 Definition of "Distance Learning" -

“Distance” learning is ‘one type of “opén” learning and has a lot of definitions and

interpretations. It consists of a van'ety.of forms of learning at all levels. Distance learning
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s regarded as nbn-contiguous leaming, in which the teaching and learning occur

separately, in contrast to contiguous classrooms learmng where teaching and learmng _ -

occur simultaneously. (9] In contiguous learning, teachers and students are present in the-
lecture rooms. In this teaching system students benefit from this teaching system's
planmng, guldance and tutoring, and instantaneous motlvatlon

In distance learning students spend a lot of their time alone working on materlals
alone. Teachers do not ‘necessarily know personally for whom they have prepared these
materials. Students choose their desired studying pro‘gram.s and study when and where
they w1sh and at a pace to suit their circumstances. ‘Learners and teachers mostly
communicate through written, mechanical or electronic means.

The most notable characteristic of distance educatron is that normal communication
~ between learners and teachers is through an artificial medium. Ongmally, the medrum_
was print or writing, followed by broadcasts and audlo or video recordmg, then cable,
satellite, or microwave “narrowcasts,” and most recently, interactive teleconferences via
‘computer audio, or vrdeo networks A second significant charactenstrc of distance
education arises from the first. Effectlve use of media requires a new approach to
- instruction, with the process of teaching being broken into its constituent parts. Some or
all of these parts are prepared away from the learner and communicated through a range
of media; exactly which parts will depend on the nature of the subject matter,‘the_location' ‘

 of the learners, and the resources of the providing agency. f10)
-1.2.2  Distance Learning and Open Learning
Although the terms are -often used intérchangeably, there are | important

differences. Open leaming is an umbrella term for any scheme of education or -

| training that seeks systematically to remove barriers to learning, whether they are
.. concerned with age, time, place or space. With open learning; individuals take
responsibility for what they learn, how they learn, where they learn, how quickly they
~ learn, who helps them, and when they have their learning assessed.
* Distance learning, on the other hand, is one particular form of open learning in which -

tutors and learners are separated by geographical distance. This is sometimes called a

home study or correspondence course. But many modes of communication are used for




distance learning, not just postal correspondence. Most of people use distance-leaming
| teéhniqucs in some form in their daily lives: reading books and newspapers, watching
programs on television and requesting information over the telephone. These are all

leaming experie_nces, which 'educate’ in the broadest sense.

1 2.3 Types of Distance Learmng _ _

. Distance learning systems are manj and various. It is possible to regard distance

leamning as encompassing a range of possible teaching-learning arrangements, within

which there are: correspondence study, educational broadcasting, individualised
instruction, face-to-face tuition, self-help study groups, online distance learning. Here,

" distance can be regarded as a variable simply in teaching-learning systems, which show

real distance in terms of teacher-student interaction, student-student dialogue, and the

geographical separation of institution and learner. | ' |
A variety of instructional tét:hniques and settings are available to teachers and students

- in distance learning systems. In the earlier years, the most common were: students
working at home on centrally produced correspondt-:nce courses; and students combining
correspondence course work with periods of face-to-face tuition. Thén broadcasting and
study discussion groups were widely accepted. Now the most popular is oniine distance
learning, with which most of this thesis is concerned. Before examining online distance -
learmng in detail, it is possible to con51der the educative potential of other modes of
leammg “at a distance”.

. 1.2.3.1 Broadcasting |
_ Broadcastmg was, and is, valuable in several ways. The greatest V1rtue is its
accessxblhty, which is one of the chief criteria used to judge the quallty of any dlstance
Iearmng system Because of this uniquely favourable aspect, a lot of open umversmes use

‘it, combined with face-to-face tuition. - '
1.2.3.2 Study Discussion Groups _

Study discussion groups are one consequence of broadcasting and face-to-face tuition.
Usually, it is linked to a particular broadcast or series and is composed of self-help
Iearnmg groups. In Sweden and North America, these groups are associated with radio

- listening-groups formed among scattered rural populatlons The earliest self help groups

occurred in Britain in 1927 to encourage the local_ wireless listening groups in
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conjonction with some special radio programs, such as “Modem Britain in the Making”,
“Mmd and Body” and “The Changing World” - '

1 2.3.3 Informal mdependent learmng | o
Outside formal education classes and courses, there is informal independent learnmg

Learners associate w1th fellow learners and enthusiasts and form themselves into. a

varlety of learmng groups, some of Wthh take the form of hobbyists' and enthus1asts R

societies. Sometimes, these learnmg groups develop both range and depth. They use '.

libraries and broadcasting as resources and aids to learning. Fellow learners, intimates,

~ and work colleagues, are consistently cited as being the most important resources. L

Another feature of this kind learning is that independent learners request and seek more
help than they are actually able to get. So such people are unhkely to remain isolated.
1.2.34 'Online Distance leammg _ '

In recent years, there have been major technologlcal advances offenng new
opportunities and approaches in the use of a wide range of technology to support leaming
and knowledge transfer more generally. With the growing trend towardr geographical -
dispersion in today's global society, an explosion has occurred in the use of both the
Internet and Intranet to facilitate corrlputer-based learning. Online leaming has been set
up with using World Wide Web and other competible technologies. It serves a widely
di_stﬁbuted comrriunlty of students and researchers who are engaged in study and for
those who need college credits, but cannot either attend regularly scheduled classes or
who could not register for a class at their home campus. It can out-reach to those who .
. cannot be resident at a umver51ty and institute, enabling them to reglster as students or -
scholars to get an equivalent opportumty to follow university courses. ‘ o

Online distance learning uses this currently most popular commumcatlon technology to
'_ support leammg and - knowledge exchange, commumca.txon between practitioners in
laboratories, and training and educational divisions. Practitloners include researchersina -
wide range of disciplines and all kinds of students. It's also a rich source of material for
research students in areas such as collaborative learning, artificial intelligence and -
- research themes requiring detailed evaluations. o S
Online distance learning is also a method of learmng that is both enjoyable and flexible

for students. Only a multimedia capable computer system is required to participate.
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- Classes can be offered excluswely online and use a varlety of technologies to deliver

‘instructional materials. Typlcally students can register for classes at any time during the

‘year by- selecting the online reglstratlon option and filling out all of the necessary

: mformatlon

~ The - Online - Campus (assoc1ated w1th online' distance ieérhing) facilitates

communication between students tutors and. the academic administ'ration It is an

uncomplicated environment that makes. studymg online possfole While proneenng the

- convenience of online studies, online distance learmng has created a strong framework '

for student support and service. Online students also can receive support from_ a team of |

professional staff who provide a wide range of services including study consultation and

counselling, techmcal advice and addition_al training.

1.24 Early Developments of Distance Learning

The concept of distance learning is not a new one. The first instance of pseudo
structured distance learning correspondence courses__came through letters created by
St Paul, Similarlv there were 'shorthand courses offered by the Pitman organisation at
the end of the 19th century. By i962, an estimated half a million adults in the UK
were taking some forms of correspondence course. Many of these were courses led to
professional qualifications, Universitv of London external degrees, or GCE O- and A-
Ievels._ At that time, however, most of the providers of correspondence courses were
private colleges, and many course providers seemed more concerned with profit paid

than providing a comprehensive service.

125 Current Growth Areas

New prov1ders have come onto the market as the demand for courses offenng

-vocatlonal and managerlal skills, many of them leading to professmnal qualifications,
has snowballed. One of the most prolific areas is for courses leading to a Master’s
Degree in anin_ess Administration_ (MBA). Another trend is the increasing interest in
providing on-the-job training through distance learning. In the UK, companies like
) Coca-Cola Schweppes, Ford and IBM are taking distance learning very s'eriously.'No
longer limited to a few specialist institutions, open and distance learni'ng.provisionis

becoming part of mainstream delivery.




.More further education colleges and universities now offer mixed—mode delivery of
courses, which enable people to learning at their own pace and i in their own time. Ten
. years ago, few people would have understood the terms distance learning’ or open
learning’; now they are part of the educational vocabulary. ' '
Distance learning has changed form being the last choice for people who couldn’t .
attend college or university to being the first choice for people who want flexibility '
and guaranteed quality. It has also pioneered the concept of leamer-centred education.
The future is one where learning boundaries will disappear, and distance learnmg

_ Opp'ortunities continue to expand.

1.2.6 Benefits from dlstance leammg
Elght possible aspects of distance learmng have been identified by students

= Flexibility generated by self-pacing.

* Distance learning in professional and in-s'ervice training courses permits students to
make direct connections with their own work experience.

"= Distance learning helps the development of transferable study sIulls

. The accessibility stimulates participation for 1nexper1enced people, and encourages
contact with other students from around the world. |

* Online distance learning lets students v1s1t different parts of a v1rtua1 campus for
mformanon and search advice. '

= Online distance learning can link to other important sites.

* Online distance learning allows the download of freeware and shareware or links to -

other sites for additional programming applications. |

Browsing the hypet-linked shelves of an electrenic library.



Chapter 2 IT Aspects of Database

2.1 Some Background
: 211 Internet '

* The Internet is a vast network of mterconnected computers It 1s 11ke local telephone . |

o “network, countrywrde telephone network and 1ntemat10nal telephone network, which are L .

B joined together to form- a global telephone ' network: Hundreds and thousands of -

- computers network make up the Internet and are Jomed together to a umversal scale, s0

: they can commumcate each other

2.1 2 World Wlde Web
2.1 2. 1 Slmple use of the Web -

As an 1llustratlon of 51mp11ﬁcat10n, the author is able to read from the UK the dally o

- news in ShenZhen, a famous C1ty m Chma thousands of mlles away. It is available on . |

B _' hitp://www.szonline.net as a senes of Web "pages" on the Internet. This can be initiated "

- using a World Wide Web browser which i is a plece of software that allows the dlsplay'
. certam kmds of mformatlon from the Internet | ' B _
4 A network card or modem allows connectron of a computer to the telephone hne
: and access to the 'net’. Via the mterface prov1ded by the Web browser it is pos31b1e to.
) enter the Internet address, 0therw15e known as the URL or Unlform Resource Locator, of
the file contammg the front page of szonline.

HTTP (HyperText Transfer Protocol) is the name of the Web's own transmlssmn

.' protocol Web pages are sent through the Internet to computers under HTTP |

" 2122 What is the World Wide Web? - - _ o
_ The World Wide Web is a means of onhne pubhshmg, a way of accessmg, stormg o
- and retnevmg mformatlon as well as a means of sendlng, acqumng and querying data '

across the Intemet 1) Most 1rnportantly, the Web allows the use of hypertext lmks that 3

can channel to any computer on the. Internet All these functlons work by usmg o

appropnate hardware the w1res the cables, the computers and the satellite 11nks that are

used to send 1nformat1on from computer to computer us1ng Internet protocols
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2.1.2.3 How Did the World Wide Web Begin? : )
The World Wide Web began life in a place named CERN, the European Laboratory

~ for Particle Physics in Geneva, Switzerland, CERN is a meeting place for physicists from .

- all over the world. It was T;’m‘ Berners-Lee who invented the Web. In 1989, Tim was
working in a computing service section of CERN. He got the idea of enabling researchers

' from remote sites in the world to do collaboration. But far from simply inaking available

a large number of research documents as files that could be downloaded to individual |

computérs; he suggested to actually link the texf in the files themselves. In other words,

there could be cross-references from one research paper to another. This could mean that .

* while one research paper was being read, another paper holding directly relevant text or

diagfams could be displayed quickly. Documentation of a scientific and mathematical

“nature would thus be represented as a ‘web’ of information held in electronic form on

| computers across the world. This, Tim thought, could be done by using some form of

hypertext, some way of linking text clicked on to jump from one paper to another.

_2..1.3 The difference between the World Wide Web and the Internet
 There is a common mistake that the Web and Internet are the same thing. The

Internet simply provides the medium for the Web to run oﬁ, just as a telephone line

provides the medium for telephone conversations. What the Web does is provide the -

technology for publishing, sending and obtaining information over the expanse of the
| Internet. How the Internet actually works may be a matter of interest, but the Web user

. does not need to know about it in any detail.

2.14 " Basic components of the World Wide Web

The basic components of the Web are: _

a) Web servers (computers that hold information for distribution over the Internet)

b) Servers (all kinds of computers, like PCs, Macmtosh systems or Unix workstatlons,
which are installed with special software and commection)

c¢) Web clients (computers, which are connected to the Internet and can retrieve
information from Web servers) - |

d) HTTP protocel (used to transmit files between servers and 61ient)

‘€) Browser (software that is needed by the client to display messages)
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Figure 2.1 Basic Components of World Wide Web -

2. 2 Interface De51gn

An application interface is a means of prowdmg access to the use of a product. It
defines the nature and experience of the product and limits its use. A ma_;or task is that
of maximising this experience for the learner; that is, of describing and creating an
interface that is intrinsically motivating, interactive, intuitive and_ corréqundingly,
impose a minimum cognitive load on the user. ' - "

Essentially, an interface must be demgned to provide the user with a functional (if
incomplete) cognitive model of the learning task, the content or domain material and
the procedures or processes that can be explored and tested to realise the task(s).
Elements such as 1nteract1v1ty, functlonallty, and learner control and cognitive load are
central considerations in designing an interface, and all potentlally cross-arbitrary
boundaries, which are often drawn between an instructional and an interface design.

An interface to instruction is more than a link between learners and learning materials,

it creates and embodies the form, functions and processes of learning.




o 2. 3 ‘User Interface Domam

“User Interface Domam is the technologles that allow users to effectrvely percerve and.' o Sl

: \_'express 1nformatlon

The User Interface Domam seeks to 1mprove all user/computer communrcatlons on the o

' '-.*“Web In partrcular the Domarn works on formats and languages in way that wrll present..'- i

S 1nformat10n to users w1th more accuracy and a hrgher level of control [12] R

Domam Actlvmes [121

Hypertext Markup Language (HTML)

B Hypertext Markup Language -- known as HTML -- 1s the lmgua ﬁ‘anca for publlshlng"":_ o
" on the. Web. Followmg the: success of HTML 3. 2 and HTML 4.0, the Consortrum 1s‘_ T
- de51gnmg the next generatlon of the Markup language The new HTML called XHTML o

'. | : s re- cast in XML and is bemg demgned $0 that it can be used in combmatron with other .
XML appllcat1ons o : ‘ ' ' - Lo -
. Style Sheets . i _ _

| Style sheets offer preclse control over the presentatron of Web pages Not only can o
| ‘Web desrgners specrfy the vrsual effects they want, but also oral style sheets glve control
e over v01ce, pltch and other aspects of how the text will sound when rendered 1nto speech o

After the pubhcanon of two recommendatlons CSSland CS82, the Cascadmg Style

v Sheets (CSS) language contmues to be evolved to prov1de even ncher styhstlc control -

wh1le emphas1s1ng the 1mportance of the thorough 1mplementat1on of CSS on browsers )
For more complex pubhshmg tasks, such as automatlcally produclng a' table’ of :

contents, and for convertmg documents written in XML 1nto HTML for pubhcat1on, the o

Extensrble Style Sheets Language (XSL) is bemg developed and bullds upon expenence - L

. '__of CSS and DSSSL. ‘
Document Object Model (DOM) ‘ : y -
The Document Object Model is a platform neutral and language-neutral 1nterface that'_‘ =

":allows programs and scrlpts to. be dynam1cally accessed and updates the. content '

structure and style of docurnents ‘The document can be further processed and the results : _ T L

o '_ of that processmg can be 1ncorporated back mto the presented page




"~ Synchronised Multimedia .

Synchronised Multimedia Activity focuses on the design of a language for scheduling -

_ multimedia presentations where audio, video, text and graphics are combined in real-

'tim"e The language, the Synchronised Multimedia Integration Language (SMIL) is

wntten as an XML appllcation Slmply put it enables authors to spec1fy what should be

presented and when .
e Math _ _ Ce
Communicating mathematical and other technical notation is a challenging and

important task. The demand is high for an effective means of electromc scientific

communication. To address the needs of the scientific commumty, a core specification ~

for embedding mathematical expressions in HTML and XML documents has' been -

~ developed. In April 1998, a Recommendation entitled Mathematical Markup Language

(MathML) was published, which provides a way of encoding both mathematical content
| and visual presentation for mathematics at all _1eVe1$, from elementz_ny school to scientific
- research. | | | - '
e Graphlcs o .

Graphics are the most v151ble part of the modern Web and a.rguably one of the primary
reasons for its popularity and explosive growth. Successful use of graphics on the Web
depends on mteroperablhty across platforms, - output resolutlons, color spaces, and
software products. '

In October 1996, a format for bitmapped i images Portable Network Graphlcs (PNG)

was recommended. Then 1nter0perab1e methods of mtegratmg CGM vector gl“clphlcs '
,were developed and constitute the WebCGM Profile Recommendatlon Now Scalable |
Vector Graphics (SVG) are being developed, an open vector graphics format wntten in

XML,' and designed to work across platforms, output resolutions, colour spaces, and a

range of available bandwidths. -
e Voice Browser | |

A lot of work has been done now to expand access to the Web to allow people to
interact with Web sites‘v'ia spoken eommands, and listen to pre'-recorded speech, music

and synthetic speech. This will allow any‘teleﬁhone to be used to access Web-based
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‘services, and will be a boon to people with wsual 1mpa1rments or needmg Web access

~ while keepmg theirs hands & eyes free for other things.

* Internationalisation

- The Web was originally developed to enable people throughout the world to |
communicate with one another. Having a single system that can deal with all languages'

- and cultures has many advantages: when the same protocols are used everywhere the

same software can be used likewise.

The role of Umcode, the basis for 1dent1fy1ng characters in documents, has been
“stressed. Work is contmumg on providing Markup and style components for international
needs.

o Mobile Access _

~ Mobile access technology has gained a lot of attention recently, There are strong
interests in mobile Web access among a wide range of .people and organisatrons involved
in mobile access technology, such as hardware manufacturers, software providers,
communication service providers, content providers, and end user 'organilsations.

. Open Source Code '

Amaya is a highly advanced and powerful Web client, which acts as both a browser
and an authoring tool. It has been de51gned with the primary purpose of being a test-bed
for experimenting with, testing and demonstrating new specifications and extensions of
Web protocols and formats.

231 Review of other available Sofhvare and Difference between Them

Besides HTML, there are many programs to build Web pages. They are a collection of
HTML commands. It is not necessary to write every HTML code by hand. Everything is

* carried out behind the screen and makes the creation of Web pages easier and more

interesting. It is also an easy-way and fast-way to build Web pages. People can choose a

suitable program to create their Web page- There are six top programs: Allaire HomeSite,

Adobe PageMill, FileMaker HomePage, HotDog Professional, HotMeta Pro, Netscape '

Composer and Mrerosoft FrontPage Express.
Allaire HomeSite: makes it easy for beginners to create impressive Web pages. It also
gives a lot of control over the look of pages, and because the HTML is always in view, it

_ helps in putting the site together. HomeSite comes with a number of colour palettes, and
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where it is possible_ to click a menu to select the right shade. Toolba_rs can be customised
- and new ones added, while the extended search-and-replace function allows repIacements |
across entire subdirectories and folders. '
.- Adobe PageMlll is a powerful yet easy—to-use tool for creating Web pages Theres no
need to leam HTML or _master complex applications. With its drag-and-drop simplicity, -
" PageMill integrates seamleSsly with current ofﬁce'applieations. Onee the site is built,
delivery to the Web is easy using the bullt—m Uploader |
FileMaker HomePage' Makes it easy to create and manage great lookmg Web pages.
Easy-to-use 'Assistants' step users through the entire process in minutes, handling all the
complex HTML work behind the scenes. And, w1th the new FileMaker Pro 4.0
connection built into Home Page 3.0, it is possible to dynam1cally pubhsh data over the
Internet by linking web pages to FileMaker Pro 4.0 database. New management tools
easﬂy track all files, pages and links. For posting pages to the Web, Home Page 3.0
automates consolidating the files and uploading them to designated Web server.

HotDog Professional: is a good package for all aspiring Web designers. It takes into
~account all Web browsers when creating a page and so allows for greater brewser
compatibility With a huge archive of animated images, plus hi-resolution movie files and
sound files for really improving page. |

HotMetal Pro 5: is the most powerful version vet of SoftQuad's award-wmmng HTML
development tool. Aimed at both professional Web developer, and new HTML users, it
now offers more features and an integrated suite of authoring and site-management tools -
in 'one application. The prograrh offers three editing views: a WYSIWYG (what you see
is what you get) view for quickly prototyping pages, a source code view for control over
a page's HTML, and "Tags On' view for precision source editing with the convenience of
WYSIWYG. Version 5.0's advanced site-management includes powerful Iink-checkilag
~ and management, site-wide search and “replace” for text and an FTP program for getting
sites online. - '. o I
Netscape Composer: is a relatively small Web-authoring program built into the.
.Netscape Communication suite, along with _ Netscape's Navigator - Web browser.

Composer has a very straightforward interface, similar to a word processor. Composer
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can easily get a Web site online by simply clicking the Publish’ icon and entering a few

details.

Mlcrosoft FrontPage Express. is another fully featured Web authonng package given

_ away as part of the Microsoft Internet Explorer suite. It's a cut-down vers10n of the

powerful FrontPage authoring package, and contains all the functions that needed to

create a good starter site. Users can then upgrade to FrontPage if they decide their need

all that extra power.
24 Review of Related Tools for User Interface Des1gn
24. 1 DHTML

Dynamic HTML gives a creative control to rhanipulate any page element and change

styles, poéitioning, and content at any time. It provides a richer, more dynamic

experience on web ‘pages, makmg them more like dynamic applications and less like
static content. [13) Dynamic HTML presents richly formatted pages and lets the user
interact with the content on those .pages without having to download additional content
from the server. This means that a page can respond immediately to user actions, such as

a mouse click, without having to retrieve an entire new page from the server.

242 VRML

VRML is an acronym: for "Vlrtual Reahty Modelmg Language". It is the Intematlonal
Standard (ISO/IEC 14772) file format for describing interactive 3D multimedia on the
Internet. 14 The VRML: was created by Silicon Graphics, Inc. and based on the Open
Inventor file format. In December 1997, VRML97 replaced VRML 2.0 and was formally

- released as Intematlonal Standard ISO/IEC 14772

2.43 XML

Extens1b1e Markup Language (XML) is a human readable, machme-understandable _

: general syntax for describing hierarchical data, apphcable toa w1de range of applications |

(databases, e-commerce, Java, web development, searching, etc.). 11s] The purpose of

XML is to provide ‘an easy to use subset of SGML that allows custom tags to be

processed. Custom tags will enable the definition, transmission and interpretaﬁon of data

structures between organisations. .




2.4.4 CGI

- The Common Gateway Interface or CGl, permits interactivity between aclientand a
host operatmg system through the World Wide Web via the HyperText Transfer Protocol
(HTTP) 116) It's a standard for external gateway programs to mterface with mformatlon
.~ servets, such as HTTP or Web servers A plain HTML document that the Web server '
‘delivers is static, which means it doesn't change. A CGI program, on the other hand is
executed in real-time, so that it can output dynamrc information - perhaps weather_ ‘
reading, or the latest results from a database query. CGI allows someone visiting a Web
site to run a program on that site machine that performs a specified task.

Gateways are programs, which handIe information requests and return the appropnate '
: document or generate a document on the fly. The server can serve information, which i is
' not in a form readable by the clrent (e g. an SQL database), and actasa mediator between 5
.-the two to produce something, whlch clients can use, : |

Gateways can be used for a vanety of purposes, the most common being the handhng
of FORM requests for HTTP. An HTTP server is often used as a gateway to_ a legacy
information system; for example, an existing body of documents or an existing database
application. The Common Gateway Interface is a convention between HTTP server
implementers about how to integrate such gateway scripts and programs.

| Gateway programs, or scripts, are executable programs, which can be run by
themselves_. They have been made _lexter'n'alr programs in order to allow them to run under

various (possibly very different) information servers interchangeably.

245 Java | |
" Java is an object-oriented programming language that resembles a simplified form of
~ C++. Java code displays graphics, accesses the network, and interfaces with users via a |
set of capabilities--known as classes—that define similar states and common methods for
an object's behaviour, nn Unlike other programming languages, though, Jaya programs
are not compiled into machine code; instead they are converted into an architecture-
" neutral bytecode forrnat This collectlon of bytes represents the code for an abstract Java_ B
vntual machine (VM) In order for these bytes to execute on a physical machme a Java
| 1nterpreter running on that physical machine must translate those bytes into local actions,

such as printing a string or drawing a button.
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.2._4.6 JavaScript | o _

JavaScript is a compact, object—ba.éed scripting language for developiilg client and
server Internet applicaﬁons; [_151 JavaScript statements can be embedded directly in an
HTML page. These statements can recogliiée and respond to user events such as mouse
clicks, form input, énd page navigation. JavaScript is a programmable API that éliows

cross-platform scripting of events, objects, and actions,

247 Perl | o .
“Web developers most frequently use Perl in the context of CGI. Per] can "speak” CGI.
ﬂuently and happens to be well suited to manipulating data, which is exactly why Perl is

* the most common language used in developing CGI interactions. 115}

2.4.8 Active Server Page _ |

Activé Server Page is a language- independenf framework designed by Microsoft for
efficient doding of server-side script that are designed to be executed by a Web server in
respohsé to a user’s request for a URL. 1201 Active Server Page is currenﬂy available for
the following Web server: | "
e _Microsoft Internet Informatioﬂ Server (IIS) 3.0
e Microsoft Internet Informatidn Server (IIS) 4.0
"o O’Reilly WebSite Pro
249 SQL | |

SQL is a data sub-language used to organize, manage, and retrieve data from a

relational database, which is managed by a relational database management system
(RDBMS). [21] - ' ' ' ' B




Chaptel"' 3 Di_s_tance___Learning Aspects of Databas'e_

3.1 Background

In the last decade, the World Wide Web has enjoyed remarkable growth and made a _'
vast 1mpact on learnmg technology and higher education teachmg. The network of -
HTML, which ‘makes up the Web, allows a high degree of cross-platform compatibility

. opening up many new opportunities for teaching and learning. (221 The new developments
~in the Web make it possible to have many types of learning technology availa_blé online,

: 1nclud1ng s1mu1atlons assessment and computer-based communication. (221

The educational use of Web grants new development of distance Ieammg and change.

the role of academic from bemg a deliverer of knowledge to being a facilitator of
learning. The new ﬂounshmg of powerful software brings richer content to the learmng
process and forms a completely integrated learning and teaching envxronment

3.2 - The Use of WWW in Distance Learning

3.2.1 Resource—based Learning (RBL)

3211 What is Resource-Based Learning

One main way of using WWW in teaching and leamning is Resource-based lea.mmg

The term ‘resource-based learning’ is a broad one, encompassing a wide range of means

by which students are able to learn in ways and on a scale from those that are mediated
by tutors, and to where the students are learning mdependently 23] Resource-based
learnmg has’ been used mcreasmgly within higher education to produce more quality
education and training, It focuses on the students’ needs, so everything in learning
resources is specified clearly. In this learning mode, it is up fo the student to demonstrate
~ leaming, not the teaching. team to show what has been delivered. Distance leatrling isa
| paxticular mode of RBL where the.re isa physieal distance between the instructor and the

student. Dlstance leamers receive these learning matenals via some means of dehvery at

a remote locatlon When doing this via WWW, the learner can access the learning '

materials through the Internet. This requlres IT development to support RBL.
3 2.1.2 Current Development of RBL in UK ngher Education

Higher education providers in the UK are increasingly turmng to RBL as a means of

- coping with the conflicting demands to produce ever higher standards of curriculum

delivery when, at the same time, the conditions of work for both students and staff are
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 declining, for well-rehearsed reasons. (231 The Higher Educatlon Fundmg Councll funded

the ‘Course des1gn for resource—based learmng pl‘o_] ject, which focused on collectmg
examples of best practice in course de31gn to use new resources in ways that overcame a
range of problems associated with increased student numbers, decllnmg resources and
strained library facilities. (24 It defined a range of different types of RBL and -
accompanying course designs and sought examples of each for each subject area. -
Institutions in the UK are implementing RBL in a variety of ways: (249
¢ The University of Luton set a target of 20% of all courses being delivered through -
- RBL by 1995/6. It used little control or central support to make implementation. -
¢ The University of North London is integrating a range of learner support services
in a new ‘Learning Center’. It helps users while course design and delivery may
be mostly unchanged. ' o
¢ Norfolk College and Wirral Metropolltan College have combmed small
classrooms into a large resource center, obliging lecturers to change the1r teachmg

methods. Tt may force staff to develop teaching materials to cope with the change.

e Oxford Brookes University has succeeded in developing a great deal of RBL
without normal institutional support requirements. However, there may be little :
clear direction and the infrastructure may be unsuoportive or even obstructive and
as a consequence change may be slow and patchy. .

e Many universities such as Sunderland and De Montfort are developing students as.
independent learners with extending induction programs, special study skills
courses or packages providing Iearnihg skills. These have little productive impact
and generalized learning skills development transfers poorly onto specific courses "

. within vaned disciplines. | .
e Some 1nst1tut1ons are pushmg smgle solution or technology such as open learmng '
o or computer-ass1sted leammg These include major investment 1n spec1allsts of
open learning and team of experts using sophlsncated technology '
3213 RBL with WWW |
Over last ten years Information Technology has been developed dramatically, The new
development of IT brings new development of RBL. It gives RBL the ability and .

potential to cross campus and gain access to local and remote library, networked CD- -
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ROMSs, Internet and so on. ‘Web-based RBL and electronic RBL are going to replace
print-based RBL. To keep trace of students’ progress and get feedback of resource,
effective contact between students and staff is useful. This has led to computer-based

assessment and onhne assessment in some RBL. It may also requlre security systems to

| protect the resource. Typlcally a student would use a usemame and password to logln for o

a1l aSSESSMeNt OT aCCESs A FESOUTCE. Although RBL gives students autonomous leammg, it

doesn’t mean that students can learn effectively and better. In formal class learning, |
students can go to staff or other students when problems arise. In Web-based RBL, there

" may be an absence of formal contact with staff and other students. Correspondence and
Email-based communication are common in some Web-base RBL. However, despite IT

having been developed 50 dramatieally over the last decade, basic IT tools such as word-

process, desktop publishing database and email, are still seldom exploited fully. Learni_ng

rnaterial delivery is still oﬂen via conventionally printed hard copy even where facilities

exist. ' e EE _ _ |
On the other hand, since there is an enormous amount of 1nformat10n exlstmg on the

Web; it is also meanmgful to know how to use such information as a 11brary resource,

* The Web provides various-starting points for locating subject-specific material including
search engines and subject-specific indices and gateways. (221 These search activities
bring out results according to the relevance of the site to the topic or how far these
contain information on the content and quality of catalogued sites. When doing these
search activities, many sites need to be recovered and evaluated thoroughly before

| including them i 1n a reference list, It is effective to use electromc “bookmarks” to record

“all relevant and quallty sites. In addition, it is a good 1dea to mclude additional notes with

" the reference list to relate the sites to the context of courses, enabhng students to make

informed choices on the sites they visit.

3.2.2 Oniine Distance Learning .

As mentioned before, distance learning is a particular mode of RBL where a physical
distance exists between tutors and learners. To overcome this physical obstacle, direct
correspondence was used in the past. Now correspondence is still a main communication
tool in many distance-leéming programs. New IT developments have brought Internet

and WWW to distance learning. With Internet and WWW, learning resources can be
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easily published and delivered to remote learners via Internet. It can serve a widely -

- distributed community of students‘ and researchers who are engaged in study and for. . -
- those who need college credits, but cannot either attend regularly scheduled classes or
who could not register for a class at their home campus. It can out-reach to those who

cannot be resident at a umvers1ty or institute, enabllng them to reglster as students or

scholars to get an equlvalent opportunity to follow umversrty courses.

3.2.3 Dlstance Learnmg/Educatlon Associations and PrOJects

A considerable number of associations and projects have been founded and funded to
improve distance learning/education technologies and universities’ awareness and use of
technological innovations in teaching, Iearning and assessment. ALT [2s; (Associ'ation for

Learning Technology) aims to promote good. practice in the use and development of

learning technologies in higher and further education; facilitate interchange between |

practitioners, developers, researchers and policy makers in education and industry; and

represent the membership in areas of policy such as infrastructure provision and resource

allocation. COL [26) (Commonwealth of Learning) was founded by Commonwealth

Heads of Government at their meeting in Vancouver in 1987. It has a mandate to-

encourage the development and sharing of open learning/distance education materials,
expertise and technologies, and other resources for learners throughout the

| Cornrnonw_ealth and other countries. The purpose of The Commonwealth of Learning is

to create and widen access to education and to improve its tmatity,,utilising distance_'
education techniques and associated communications technologies to meet the particular

reqmrements of member countrres The agency's programs and actlvrtles aim to

strengthen member countnes capacltres to develop the human resources required for thelr

economic and social advancement and are carried out n collaboratron w1th Govermnents

relevant agencles umversmes colleges and other educational and trammg establishments

among whom it also seeks to promote co-operattve éndeavours. CTI 127] (Computer in

Teaching Initiative) ct)mprises 24 subject-Centres ‘working to "'Support'_ the use of

communication and informal technologies in UK higher education. Each Centre is based

within a department or specialist unit of a UK university. CTI Centre has been de\teloped .

by subject specialists whose teaching experience is combined with expertise in computer

based learning, to support academics and departments through the process of .change., and




to help ensure that each subject area exploits. to the full the oppommilies offered by

communication and mformatlon . technology. - The ETS

(http://www. warw1ck ac. uk/ETS/resource{} provides extensive dissemination of relevant

. information via the ETS web site. There is an Educatlonal Technology User Group forum
for exchangmg ideas and expenences ‘The Web-based journal of the ETS advises and
. suppons‘technology-based teaching and learning initiatives throughout Universities, It

provides resources to assist staff in producing computer-assisted learning materials more

efﬁciently and effectively. ICDL 28) (Intemctional Centre for Distance Learning) is an

: 1nternat10nal centre for research, teaching,. consultancy, information and pubhshmg .

activities based in the Institute of Educational Technology, and which has received a

- world class rating in England. ICDL promotes international research and collaboration by

providing information from  its library and databases. ITTI po) (the Information

- Technology Training Initiative) was founded by the University Funding Councils in 1991 -

to improve the availability of tra_ining materials for the use of IT in UK higher education

* Institutions. LTDI p30; (Learning Technology Dissemination Initiative) was a project

funded by the Scottish Higher Education Funding Council from August 1994 until
August 1999 to promote the use of learning technology and computer based 1earnlng
materials in SHEFC funded Higher Education Institutes. The emphasis was on

' educational issues and pedagogy, and the implementation and integration of learning

technology rather than technical and programming aspects. TLTP 1) (Teaching and

Learning Technology Program) was Iaunchecl in 1992 by the Universities Funding

Council (UFL) and then continued by its four successor funding bodies in 1993, the =

Higher Education Funding Council for England (HEFCE), the Scottish Higher Educat1on
Funding Council (SHEFC), the ngher Education Funding Council for Wales (HEFCW)
. and the Department for Education Northern Ireland (DENI). The program was launched
to encourage the hlgher educat1on sector to work collaboratively and explore how new
technologles could be exploited to 1mprove and maintain quahty within teaching and
learmng TLTSN 132 (Teaching and Learning Technology Support Network) was made
| up of nine support centres, funded by the four UK higher education fundmg bodxes,
HEFCE, SHEFC, HEFCW and DENI. There are many other sources of expertise in the

field of learning technology, and relevant workshops and conferences. The four UK




hlgher education fundmg bodles promote and fund high-quality, cost-effectwe teachmg

and research in universities and colleges in UK. The Pennsylvama State Umvers1ty 133],

American Centre for the Study of Distance Education provides a practical foundation for

' planhing, developing, and implementing effective distance education progi‘ams It also -~
offers suggestlons, advice, and encouragement for those using distance educatxon as a

“form of instructional dehvery WWW Services discipline mdex B4)isa good place to start

and WWW Virtual Library entry for Educational Technology 135] and Dlsmplmes index to

national support centres (36} offers lots of resources.

IT should also be noted that many universities and colleges hai_/e developed their own :

distance learning centres. Centre for Advanced Instructional Media in Yale University,

) Centre for Digifal Multim_edia' Projecté in New York University, Communications
.Technology Centre in Washington Community & Technical Colleges, Centre for
Ins'tructionall Technology Development in University of Toronto, 'Educational
Technologies Assistance Group in University of Ilinois, IT Learning Systems Group in
Washington State University, Institute for Learning Technologies in Columbia University

and so on are promoting and supporting educational products.

3.2.4 Distance Learning Programs

With the efforts of the institutes and associations, more and more distance learning

programs have been produced.
3.2.4.1 The Open Un1vers1ty,

There are five single-mode institutions in European Umon which have 500, 000_

. enrolled students. (371 The UK Open University is the blggest one with 257,000 students.

However, there are only 12 courses of most popular subjects available from most of |

counties in the world making use of the Internet, email and electronic conference. Tutor

guidance on many aspects of the course and marking and commenting on written work is .

given throughout whole program, The learner is taught and assessed through printed

materials and a combination of media, including e-mail, computer conferencing and the o

World Wide Web. Contact between learners and tutors is via e-mail or WWW forms.

Some courses still ask learners to report to a Regional Central to discuss their progress

and future study plans with their tutors and other options with advisory staff.




3.2.4.2 The University of Cataloma (UOC)
UOC (http://www.uoc.es) is a Web-based 1nst1tut10n and regionally focused 1nst1tut10n

based in Barcelon_a. It is supported by reglonal bodies and mdustty, offenng courses in
Catalan. A number of programs are being developed with the support of members of
other universities. | - -
3.24.3 The Unwersnty Licensing Program (TULIP) _
. The Umvers1ty chensmg Program (TULIP), 1381 which- started in early 1991 and
concluded at the end of 1995, was a collab_oratwe project of Elsevier Science and nine ,
: teaehing universities, Inanrlely Carnegie Mellon University, Cornell University, Georgia
‘I_nst‘itute of Technology, Massachusetts Institute of Technology, Uﬁiversity of California
(all campuses), University of Michigari,‘ University of Tennessee, Universify of
Washington and Virginia Polytechnic Institute and State University (all in the USA). The
goal of the project was to jointly test systems for networked delivery to, and use of
_]OLII’llaIS, at the user’s deslctop It has an important impact on the implementation of the
d1g1ta1 library. However, both the universities and Elsevier Science were not able to
resolve one critical issue, how to make the transition to digital libraries work
economically. _
3.2.4.4 University of Phoenix Online
University of Phoenix, 139 the world‘s leadmg umversny for adult students, offers
continuing education and degree programs to working adults around the world through
- multiple campuses and the Online Degree Program. University of Phoenix Online was .
formed in 1989 and currently enrols degree-seeking adult students from all over the U.S.
and the world. Itis a group—based leamirrg environment uses the power of the Internet ro
~ deliver online leanﬁng The communication is many-to-many rather than one-to-one.
Each class shares its own group mailbox, which serves as an eIectronic clessroom "
While communication between individuals is common, each class uses a group forum
where students put their work and ideas before classmates for comment. Thrs upgrades
the quality of most Work_ before its more formal, academic review by the instructor.
Students can access research material from the University’s Electronic Library.
The Online program is designed to benefit working professionals only. Therefore

classes are offered one at a time, in sequence and there are no semesters.
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3.2.4.5 UT TeleCampus

UT TeleCampus (http'//www telecampus utsystem.edu/telecampus) is a centre of

dlstance education and provision of online degrees among Umversny of Texas system
and its fifteen component campuses. The onlme courses have involved some new features
such as pre-test, post-test and hyper linked glossanes of course technology. The courses
are divided into three groups: computer moderated codrses with newsgroups, instruction
moderated c.ourses,' and computer moderated coufses to meet the different requirements
of learners. Communication is via a conferencing system, which allows students to post
_ questions to a public. forum, in_structors to post additional assignments or discussion.
topics, and students to share experiences with one another, Web-based and instructor led
training takes place in Web-based training environment with a facilitator and students.
Computer moderated courses allow learners to take the pt'ogi'ams at their own pace at
whatever time is most convenient. It obviously designed with the learner in mind. The
course information is complete enough to allow the user to make informed decisions
about which course to take, and links to the Web sites of course providers facilitate the
reglstratlon process. [49) _ | _

UT TeleCampus demonstrate how to organize online dlstance leammg courses and
how to exploit new IT. The innovative features of the site highlight the attraction of
d1stance learnmg and show future prospects, but it demands higher system and hardware
requlrements
3.24.6 World Lecture Hall

The World Lecture Hall (WLH) (http://www.utexas.edwworld/lecture) contains links
to pages created by faculties worldwide who ate using the Web to deliver university-level
academic coursés in various languages. There are 18 fields and 700 courses currently |
being delivered by higher educational institutions via the Web. The programs are
presented with one or more hypertext pages for course components such the syllabus,
assignments, exams, lecture notes, grades, or links to related materials. WLH is a good
example of how to edit onhne courses and how to orgamze distance-learning materials. .
It's also a good resource for people wondering what distance learning is all about. '

' However, almost all of the courses are nnp]emented as static, text-based sites. The

communication between lecturers and students is limited to correspondence and email.




Also the format and orgamzatlon of lectures are unstructured and it is dlfﬁcult to

.dlfferentlate between features of subjects and courses. So it not particularly useful for |
people lookmg for a course that meets their needs. To attract rnore learners and to
complete the studymg process, more mteractwe contents ‘should be’ explmted Some
 providers have realized this and use chat rooms, class bulletin boards and mmlmg lists,

QuickTime movies, and Internet course-management software Brent Iversons "Orgamc
- Chemistry” site (http /fwrww.cm.utexas. edu/courses/Spnng98/CH6lOB/1verson/Spnng98)‘

1soneofthem o

3.2.5 Overview of Dlstance Learnmg :
In Afnca, the open university of Tanzama is one of the most recently established ina -
long line of autonomous, degree-granting distance-teaching universities across the world.
1401 The oldest established open university'of all is the universlty of South Africa, which
current finds itself only one of a number of djrnarnic single- and dual-mode distance
'teachlng institutions in South Africa. [411 In general distance educat1on has been widely
developed widespread. At present, many mternatlonal agencres are involved in the
development of distance education in Africa. | i
In Amenca, dlstance education also has a long hlstory The West Indres Dlstance |
Education Experiment uses teleconference technology for facﬂltatmg contact betweeén
students and university tutors. [42; In Lat1n Amenca, two open un1ver51t1es have been |
established and other similar institutions. 1431 Distance education in Ca_nada offers degree
programs at all levels and many universities offer distance —taught courses. In the.Unite:d
States, distance education has extensive and disparate nature. Many uni.\.rer_'sities have_
their own distance education systems and provide distance-taught_courses as in _Canada. It
is characterized by extensive usage of audio- and videoconferencing, cable and satellite
television and computer applications of many different kinds. 1441 | B
During the 1970s and 1980s, Asia has featured the largest: growth area of s1ngle- .

mode open universities. The global trend towards the emergence of dual-mode

institutions can also be observed in many countries. us] The demands on education are so
great that inore_ and more institutions are developing distance education programs.
In Europe, there are five regional open universities based in Germany, the

‘Netherlands, Portugal, Spain and the United Kingdom are well established. Europe is one
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- of the world’s regions where the trend towards dual-mode provision is most pronounced

137 This applies across Western and Central and Eastern Europe

Distance education and open Jearning in Austraha are w1dely available from a high

proportion of higher education institutions. The term ‘external studies’ has trad1t1onally 7
been Widely used in Australia and neighboring countries, but one of the eymptoms of
- change has been in the emergence and use of additional terms such as ‘open lealning’; '
“flexible learning’ and “flexible delivery’ which reflect not only a general conceptual
move towards more student-centered prov1s1on, but also a demand for institutions to.
produce course materials very qmckly utilizing the whole ava::lable range of technologles ‘
461 It is similar in New Zealand ' '
33 Dlstance Learmng Database

The World Lecture Hall (hitp: [www, utexas edw/world/lecture/) grew from hundreds of

course links to thousands of other. The old publishing method became too cumbersome
for WLH edltors, leaving them insufficient time to maintain the collection while
.rev1ew.'1ng and adding new sites. WLH chose database technology to solve this problem.
The data in the WLH index filee was imported'into Mlcrosoft Accees, and a prototy‘pe
Web site was developed on local machines running Windows 95, Cold Fusion .Server
Cold Fus1on Studlo, and Personal Web Server. The future publishing scheme will involve
database services, upgradlng the Windows NT and Cold Fusion servers, and convertmg
the MS Access database to a MS SQL database.

| As vlrith the WLH example, the integrlation of databases into distance learning would
be an effective approaeh for reviewing and adding new materials. These databases are
accessible databases that include detailed descriptions of materials offered at a distance.
The information contained in the WLH database comes from a collection of learning-
specific data offered at accredited institutions or education organisations or edited by.' -
staff worldwide anrl providee information on high qualilies accredited distance-leaming N
matenals Search engines help to explore the databases. |

The Open University's website (http: //www op_en ac. ul/frames html ) is currently
changing. A new structure has recently put in place. Initially there is a gateway to the

collection of Open University websites. To support this gateway, a powerﬂ.il search

 engine and a database of catalogued OU websites have been have built.




In recent years; 2 number of such distance learning databases have been developed and
- made available on the World Wide Web These online databases are intended to both
provide a central repository of up-to-date information on the many courses and programs
that are available remotely and to make it easy for users to locate information about
- courses meeting their specific needs. 149) TeleEducation NB in Canada did a final report
of an evaluation of 20 distance education databases that are currently available online
(http: //teleeducatlon nb.ca/media/03. 2000fdbr§gort/1ndex html). This report ranks these
20 distance education databases by using a standard set of cntena which are User-
| Friendliness, Search Capabilities, Rehablhty, Course Offerings, Course Information and
Connectivity. Within each criterion, there are several sub-criteria. The satisfactofy for
each of cnterlon of 20 databases rated from 80% (hlghest) to 15% (lowest). Five highest
scored databases are the Canadian TeleCampus Online Course Database (44) 1501
California Virtual Campus (33) [51], In_ternet Umvers1ty (32) 1s21; CURSUS (a database of

courses primarily in French) (31) is31; eCollege (http://www.ecollege.com), America’s

Learning  Exchange (http://www.alx.org/learnersite.html), Hungry  Minds
(http://www.hungrymids.com) (28). The lowest scored databases are Pangaea Network:

(t_l'gtp. ://www.gangaeanetwork.com) (3), Canadian Association for University Continuing
Education (http://cauce-aepuc.ca/english/) and CISAER _Catalogue. of Web Courses

(http://home.nettaskolen.nki.no/~morten/cisaer) (6), GetEducated.com
(http://www.geteducated.com) and World . Lecture - Hall

(http://www.utexas. edu/world/lecture/) 9.

According to the report, it is poss1b1e to conclude what is a good distance-learning
database. A good distance-learning database should to user-fnendlmess, including easy of
use, clarity of display, familiarity of terminology, online help, information storing and
- distance learning informaﬁon. Next this database should offer search capabilities, such as
"k'eywo'rd search, advanced search and broWse; Then it should provide reliability to
B system, informatioﬁ and accﬁracy to search. It aIsQ should contain course offerings and
course information. Finally t_his database should provide connectivity to potential
learners, which can be accessibility, links to other database, conferencing and information

" sharing.

46




More and more universities and educational organizations are thinking about their -

future development and have realised that distance learning is_- unavoidable. For this
reason, they have started to develop their own distance programs and databases to support

/it. They also provide access to open and distance learning literature for planning,

.dec1s1on making and learnmg, both for students and adults. As a further consequent1a1 .

databases encourage practmoners to become better 1nformed in open and distance
learning theory and practlce across the world. ‘

34 Distance Learning Aspects of Matenals Database

341 Matenals Databases

- Databases are probably among the most excxtmg mnovatlons in the computer world _

because they enable users to easily store volumes of data on computers. The combination
of Internet and World Wide Web databases make them even more useful. The world of
Materials Science and Engineering is a good example. The use of databases can expand

horizons espec1ally in support of research. -

For example, Cambridge Sc1ent1ﬁc Abstract Intemet Database Service 1551 is w1dely '

accepted in the scientific field. It provides comprehensive coverage of all aspects of
materials science and contents include:; international literature on ferrous and non-ferrous

metals, polymers, ceramics, plastics and composite materials; the practices of materials

“science and engineering as they relate to these substances; technical and commercial |

developments in materials science. Databases are also available which focus on:
processes and process development; products and manufacturing; fuel energy; usage and
raw materials; engineering apphcattons management and economics; environmental

issues and world mdustry news.

- There are several “Matenals Sclence Collectlon” titles covermg chosen areas. -

Aluminum Industry Abstracts (s6 provides comprehenswe coverage of the world’
technical literature on aluminum, production processes, products, applications, and

business developments. Engineered Materials Abstracts (s7) provides in depth coverage of

polymers, ceramics, and composites in a varlety of structural and other advanced '

applications. Materials Business File 581 focuses on industry news, international trade
data, government regulations and management issues related to the metals and materials

industries. Mechanical Engineering Abstracts 1591 surveys and summarizes the worldwide
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literature  in mebhanical. engineering, engineering managemerit, énd_ production
engineering. Métadex 1601 is a source for information on metals and alloys: their
properties; manu.facturing;‘ applications; and development. WELDASEARCH e is a
- database covering the areas of joining metals, plastics and ceramics, metal and cefamic
_spraylng, thermal cutting, brazmg, _ soldermg and related toplcs World Ceramics
~ Abstracts 162) provides in depth coverage on the ceramics and other materials-based
industries 1nc1ud1ng traditional and advanced cerarmcs, metals, compos:tes, and cements.
Database-Japanese Materials Science and Engineering [63] presents the databases that are
in paﬂly expenmental DemoBase- Materials S<:1ence Demonstration Database [64]
'7 consists of three main divisions and several sub-divisions, prov1dmg details on a wide '
‘range of chosen materials. The IDS Database List [¢5) available through the Internet
_' Database Service includes current abstracts combined W1th five years of back-volume
~ data. The Materials Scwnce and Technology database, an arch1ve file containing more
extensive back-volume' data is available as a subscription option. Instructlonal Materials
Database for Materials Sciénce and Technology 166) provides a primary site for people to
find current information on available materials. It consists of a database in a structural
form that allows searches/links to existing databases and/or sources of educational
- materials. The forgoing are going are given as examples and not intended as an

exhausting list of available Materials Science Databases.

3.4.2 Distance Learning Aspects of Materlals Database

~ Distance learmng aspects of materials database could be a matenals database which
can also provide a central repository of up-to-date information on the materials courses
and programs .that are available rémotely and can mak'e it easy for users to locate
" information about coursesr'r.néeting their specific needs. This materials database could be
a any subject database with distance learning package, or a specific distance learning
-materials database. As a distance learning materials database or a materialé database with
distance learning feature, they should satisfy the criteria: User—Friendlinéés, Search |
Capability, Reliability, Course Offerings, Course Information and Connectivity. Before |
evaluating these distance-learning materials databases or materials databases offering

distance learning information, a collective table of 84 examples is presented in Appendix




o Ato deScribe current situation. The table can provide answers to critical queries. The
query criteria are: ' S IR |
0 how many databases are for an academlc purpose‘7 (30)

o how many academlc databases are provrdmg courses‘? {6)

o how many databases are prov1dmg mformatlon of courses, pubhcatlons, pl'O_]eCtS, -

B _ _and institutions? (3) |

how many databases are prov1d1ng degree programs‘7 (0)
how many databases are for general purpose‘? (36)

how many general subj ect databases are servmg courses‘7 3).

how many general sub_]eet databases are serving 1nformat10n of courses,

=R = T = R =

.pubhcatlons projects and mstrtut:lons? (3)
o how many databases are for commercial purpose" (1 8)
] how many databases are speclﬁed as dlstance learning databases? (0)
Eight query results (see Appendlx A) are produced acc_ordlng to the criteria above.
- Among the 84 databases 30 are for academic purposes. Six academic databases have
courses or training programs and three of them prov1de 1nformatlon of publlcatlons,
projects and- institutions. In 36 general subject databases, only three offer course

~ information. They _also offer publication, project and institution information. Apart from

academic and general databases, there are 18 commercial databases. None of 84

databases is specified as distance learning database. ‘
The table and queries assoc1ated with it illustrates how hard it is to find specific

matenals databases which would be dn'ectly relevant to distance learning. Those, which

are avallable focus on course information and have very limited options on courses. It is
also very hard to find any degree level programs hnked them Based on this current
-study, a satisfied “distance learning materials database would greatIy benefit both. |

students and professmnals in this area. Clearly it would be very useful to develop such a -

site with- structured links to other mate'rials related sites. Even more useful would be
- materials databases linked together as a dlstance-leamlng package
3.5 A New Distance Learnmg Matenals Database _

A new database is proposed in this research to prov1de support for students who are

dlstance learners i in the area of materials science and engmeermg The development of
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this database is intended to focus on user-friendliness, search capability and connectivity. |
Since distance learmng materials database is developed as a tool for potent1al users it
should stand to reason that it will be developed with the needs and abilities of the user in
mmd o1, User’s needs and particularly the needs of the user who is relatlvely new to the
onlme world should be appeared to the layout and funct10nal1ty of the content. These
needs would be addressed and visualized through use of hypertext graphlcs and
animation. Learner would then interpret the 1nterface s actions and structure. This
mterface would be an unportant part of the distance education transactlon and the learner
~ who cannot interact successfuIly with the interface would be inhibited regardless of his

proficiency in other domain (75, Accordmgly all options should be clearly 1dent1ﬁed and

easily accessed; user would usually have a clear sense of “where they are” in the o

directory and could navigate eas1ly through it 491. In addltlon dlspIay should be clarity
and terminology should be familiar to most users. 7
No matter how extensive the distance-learning database, it is ultimately only as good
as its search engine 491. The database should allow users to perform a full text keyword
search or narrow down their search according ‘to other criteria. Besides, many existing |
‘researches are intended to intelligent the search engine so that it could locate information
more precisely.
In traditional university study, students attend lectures and teachers present materials
step by step. After the lecture, the teacher assigns coursework and organizes the tutorials.

When a suitable stage of learning is completed, students 'tal_(e exams and teachers get the

feedback on their learning outcomes. Physical contact can happen (in theory) at any time -

~ the students feel the need. They can approach lecturers individually and ask them in a
lecture or tutorial. There is also discussion and conversation among students. These all
are very common aspects of face-to-face learning. But in distance learning, students work
geherally in isolated and don’t know each other. They can’t attend lectures, tutoriats,
exams and expetiments because of the physical distance and for other reasons. Online
distance learning provides an alternative approach to the traditional method by supplying
all course materials from a single location and furnishing the flexibility for students to
attend courses from wherever and whenever they like. Thus all that the student needs is

an onhne browser to view lectures, read a531g1nnents attend tutorlals, present




expenments and take qu1zzes The proposed new database would have ab111ty to connect

users with course providers and each other. It would not smply prov1de course and

contact information but make it easy for users to register for O access a Course, or request

more information via hypertext links j491. It would also offer links to other related

resource. This new database should cater tools for users to ask questions or share

" information with other users.




Chapter 4 The Experimental Development of a DL
Materials Database
~ Following the conclusions drawn in section 3.3, 3.4 and 3.5, it is proposed here to

explore the 'possibility ef developing an innovative distance leaming materials database.

The Web is not a unified source of information; there is no coherence in the form in

which the information is offered, in its quality, substance or usability. It is possible to -

: cohsider the Web as a set of ‘independent pages’, each of which constitutes a speciﬁc
 source of information. This is the criterion associated with bookmarks managed by
- browsers and search engines, which select links to smgle pages. The deS1gn of this new
Web site would have to concentrate on using a system dedicated to the specific
. application needs and under the control of variotns coordinated subjects objectively
K sharmg the same design goals. .

The primary purpose of the s:te would be to dellver relevant (and possible large)
amounts of information to a wide variety of users, ideally with a very regular and user-

friendly structure. Given this requirement, it would be convenient to design portions of

 the site with techniques similar to those used to design databases.

‘4.1 Online Distance Learning Contponents _

. The online distance learning components would consist of HTML Web pages, the SQL

Server database and an Internet Information Server (IS} application. _
Although almost all Web pages would be Active Server Pages (ASP), many

applications would start out as HTML. Some Web pages would contain forms that post’

their inputted and hidden data fields to ‘other forms or to themselves Other pages use the
“Get” method to provide a dynamic link to Spec1ﬁc content. No frames would be used in
the appI1cat10n but tables would be used extenswely, which would help space items in an
| exact location on the Web page. |
“The database for this application would be SQL based. With minor modlficatlon the
database could be ported to Access or any other ODBC-compliant database server.
All of the pages within this application would be Active Server Pages (ASP) supplying
the dynamic content from the SQL Server database. The Active Server Pages would be



placed on the server in a common directory structure and together installed as an
'applicaﬁon within IS,

‘4.2 General Process

* Online Assessment | | . IIS Retrieves - S
N ASP :
Consultation v /_\
o ' : Internet . .
ASP Showease IS Interprets || U
: - ASP and uses = Expert
Tutorial System | components 1 System
: ‘ ~ Internet :
Virtual Worksho - , DB
. s N
HTML in Browser

Figure 4.1 A General Process

The current proposed Web site is designed for both students and the professionals_an&
would cover all aspects of materials research. This new site could be launched as a
platform to bring together the basic principles of materials and research studies from
around the world. Tt would provide a medium for all kinds of students in educational

o institufes, researchers in laboratories and for practitioneré who are the users of research

- cllat'a in a wide range of areas. To meet these requirements, interactive multimedia and

specific telematicé applic.ations are proposéd to develop programs and the methods and

tools and to support the pedagogicrpr_ocess'. Some of these would also be based on some

of the pn'nciples of 'object-oriented design ' as it is known in the field of software
engineéring. | ' o | _ _

Several sections are proposed in order to develop and specify this Web site, They lcan '
be summarized into five basic modules: Courses, Tutorial System, Online Assessment,

Showcase and Virtual Workshop. Each module has interconnection with the others. A




search engine working with each of them would allow exchange with most commercially :

“available databases. They could be “access prescnbed content” or allow response to a

_ keyword search ‘using any of the popular WWW browser apphcatmns There Would be a
common 1nterface to make all the modules look and “feel” the same. The result of the

| _eurrent research suggests the followmg spec1ﬁc format. The 1nterface would be language- .
" 1ndependent, an 1mportant consrderauon for online distance leammg. Each module would

- be constructed with an opening motivation page to introduce the topic and_ehgage the
uSers’ interest. The next page would list the niodule’s learning objectives, any pre-
requisite modules the user should study first, any subsequent modules that follow on, and

~ alist of the module’s contents. The followmg pages would contain the teaclung material,
whilst the final page would contain a summary of the materlal drawing out the salient

pomts of the toplc Users would navigate through the rnodules by chckmg to progress

- page-by-page, forward or backward The learning env1romnent would be supported bya . -

glossary and keyword index, enabling the user to find easily those modules that contain
material covering a term selected from the index. Communication facilities need to be
included, such as email to subject experts, discussion group and chatting area.
43 HTML Site Hierarchy | |

Figure 4.2 displays the Online Distance Learning Web page hierarchy. Each box in the
site hierarchy contains the name of the page and name of the file. All the pages except the
Index page are in a subdxrectory called HTML.- The boxes with heavy border are the

placeholders for the Contents. The Tutonal Router page has no HTML i m 1t and is used to

| record in the database that the student has been to that spec1ﬁc tutor.

Once a qulz is completed the answers are submltted to the Qulz Results page. That

page displays the quiz results.
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Figure 4.2 HTML Sites Hierarchy
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| 4.4 The Content of Web Site
'4.4.1  Courses
Aﬁer'signing up for a course the students can attend lectures, which involve text and
1nstruct1on in materials. science and englneermg The course is designed to transfer
~ existing teaching material to web-based format. In traditional methods, teaching is based

on the assumption that knowledge in the teacher’s mind is linked to some ‘correct’

- structure, and the objective of the teaching is to place facts and relationships between

them into the minds of students with minimal distortion. (s7) In this new approach, the
objectives and the means of instruction, the decisions about the level of interaction, the
management of time, and evaluation of the student’s activity and perfonnanee will be
done by computers and delivered by Internet. So in this human-computer dialogue, which
simulates the dialogue between a teacher and a student, the student is mainly a passive
partner and the computer is an active, leading partner. 7] ' '

The design of the computer-based course will involve some teaching strategies derived
from the learning styles and translated into teaching methods in a CBLE. i68] The basic
pedagogical method used in the design are:

1) setting goals: the knowledge or skills the learner is expected to acquire dunng the
lesson; '
2) providing instructions: uninterrupted presentations of any type of knowledge -
through text; | | |
3) providing demonstrations: illustration of a particular task, a worked example
- 4) prov1d1ng explanations: the rationale behind a particular action;
5) presentmg tasks: act1v1t1es presented through text or graphical representatrons, :
6) asking questions: quest1ons requiring spemﬁc answers are presented |
7) providing examples: a learner’s daily experlence related to the present learmng, ‘
8 prov1d1ng remlnders key words, such as commands or key concepts that ‘a.

learner needs during the performance ofa task, presented

- 44.2 Tutorial System'
4.4.2.1 What is the Tutorial System? o _
“Tutorial systems” are specially designed to connect tutors with students and focuses

on areas in which tutorials can reinforce the students' learning derived from Web
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‘materials or in class. In additibn, the online tutorial system proVides a more stimulating
and less stressful environment for learning. It can link users into a network of experts
. who can assist when a problem arises. It can also encourage students to discuss with each
other. Thus this is a system that can prov1de online support to students who needed extra
help in the leamning process. It is also a good way to stimulate learrung motivation
'.through one—to-one communication with the tutor. '
44.2.2 The Use of Microsoft NetMeeting in Tutorial Systems

The use of Internet resources “MS NetMeeting” can offer and enhance learnlng and
understanding, modify the leammg environment, reduce the barriers which time, space
and soc'ial difference may create, be a source of motivation, and redefine the role of
teachers and leamers. It enables communication between tutors and students over the
Internet or local Intranet, There are several features provided that can be very useful to
~ distance Ieammg These features are Video and Audio Conferencmg, Whiteboard, Chat
- Internet Directory, File Transfer Program Sharmg, Remote Desktop Shanng, Secunty
and Advance Calling. With Video and Audio Conferencmg, tutors can send and receive
real-time video images, and can also’ send video to students who don’t have video
hardware. Sometimes students can use a video camera to instantly view items, such as
experimental dewces and hardware, that are displayed in front of the lens. Tutors also can
talk with students and share ideas and conversations. The Whiteboard lets tutors
~ collaborate in real time with students using graphical information. With the Whiteboard,
tutors and students can review, create and update graphical information. The contents can
be copied, pasted and cut from any Windows-based application into the Whlteboard The
use of different-coloured pointers can differentiate between participants’ contents The
use of “Chat” allows real-time conversatlons using text \mth many people Tutors and

students who have had the expenence of using ICQ can more easily be involved in this

~“type of “text chat”. The contents of the chat can be saved to a file for future reference.

The Internet Directory helps tutors locate students connected to the Internet. Tutors can
view the IntemetDirectdt'y from a web page, and review a list of students currently
attending tutorials. It elso helps tutors connect to more of the listed students or select
another student by typing in his or her location information. File Transfer lets tutors -and

students send files to each other during a tutorial. When using NetMeeting’s Progi'am
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Sharing, a shared program frame is Showri, which makés it easy to distihguish betwéen

shared and local applications on users’ desktdﬁs. The tutors can choose students and

allow them to work in the shared program one at a time. It can also approve conference

 students; and requests to work in the program which the tutor has introduced. Remote

Déskt_op Sharing lets tutors and students call a remote computer to access its shared
desktbp and applibations. NetMeeting’s advance calling feature gives tutors the flexibility
to send a mail message to a NetMeeting student or to initiate a call directly from the mail
address book. ' | '
| 4. 4 2.3 Hostmg a Tutorlal
It is very easy to host a tutonal w1th NetMeetlng The tutors only need to arrange a
tlmetable about the tutorial and ask the students to call them at a specific time. The tutors
also can use Outlook and an Exchange Server to schedule the tutonal The detaﬂs of
 tutors are pr0v1ded in the web page. Students can access each tutor’s web page and find
out who they want to contact.
4,424 Embedding the N etMeetiﬁg into a Web Page

Figure 4.3 A Web Page with__Embed_ded NetMeeting

It is useful to embed NetMeeting into a Web page that can be used by each student. In

' the page, there are names of tutors and hyperlinks to their web pages. Students can access
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then' web pages and ﬁnd out useful information about the tutor and tutorials. There are
also timetables of each tutonal It is thus helpful to students in terms of arrangmg their
.time. '
443 Online Assessment
4.4.3.1 What is Online Assessment? |
" Online assessment isa computer;based test, which is associated with evaluating skills,‘ ,
~ which can be operated on the World Wide Web through sta.nda.rd browsers such as
._ Netscape. It can be used to dehver both summative and formatlve assessments in a w1de
- range of sub_] ects. Using online assessments a student can be assessed on his or her ab111ty.
to meet a requlred level of sk111 competence or understandmg
| Summative assessment is an ‘assessment in which tests and exammatlons are used to
'formally assess a student’s level of knowledge, skill or understandmg 69] Formative -
- assessment s where tests are used to simply gauge student understanding. The
infonnation obtained from formative assessments can be used to help students overcome
weaknesses and improve the quality of teaching, 1s9) o
Onlme assessment enables feedback and highlights how effectlve the training and

teaching is. The ability to access the Internet/intranet means that everyone is connected.
Any computer that can access the Internet or Intranet is a possible contender for use in
assessment or testing. Moreover gveryone can be connected in the same way. They don't
need special sof’twase- to login in, but can use standard software designed for that
particular Internet or Intranet system. In distance learning, an assessment or paper can be
‘_ | put on the Web site, perhaps protected by a password, and anyone connected to the Web
can take it. No spe.cial' computet' skills or connection are needed. When using online
assessment and testing, anyone can take a test at a place and time of their. choice..The _
results are stored on the server and available for collation and reporting instantaneously;
* 4432 Reason for Online Assessment - - |

The traditional method of assessment is using ben 'and-paper. The process of testing
| and marking assessed coursework is very tirne-consuming and can be unreliab_le-
sometlmes, w1th results being returned days or weeks later. | |
Fortunately, much of the testing and marking process has the potentlal to be

automated. Online assessment involves using computers for delivering assessments rather
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than by pen and paper. The participants sit before a computer screen and use a keyboard
or mouse to answer questions. The result can be returned instantly and accu:rately..‘

The greatest advantage of ‘online assessment is that feedback is automatic and
immediate. Online assessment can be designed to allow learners to control the selection
of assessment items they wish to use as a means of individualising theii‘ leamiﬁg. The big _.
disadvantage is that answers to the qUestiens have to be siinple, gither straightfemard
choices or unambiguous charscter strings. [69) | L |
4.4.3.3 Identification Problem:

Identification is an important issue in all assessment It is necessary to have a reliable

“way of 1dent1fy1ng a person, and checklng who they really are. For example, it is
important to stop someone from gettiﬁg a friend to do their test for them. Although this
isn‘t as common a problem in real life as some imsgine, it is important to identify people

in order to give credibility to an assessment.

Figure 4.4 Registration System

Although it is possible for computers to identify individual people .(by eye
characteristics, for example), for the moment the only reliable way of easily identifying
' someone is to have careful invigilation or proctoring of the test. This is the same

whether the test is on paper or on computer.
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When the testing is for hlgh stakes, a person needs to be checked 1nd1v1dually When

the stakes are lower, system checks canbeused.
4 4.3. 4 The Use of “Questlon Mark” in Assessment .

The commermal soﬂv__vare company “Question Mark” has been 1nvolved in the des1gn *' _ :

of online assessment databases. With the use of QM, itis pos51ble to create tests, surveys,

questionnaires, and assessments for use via the web or an Intranet. There are two

Windows applications, Question Manager and Session Manager; Questioﬂ Manager can B

" be used to create questions and organise these within a.hierafchiéal item bank. Session -

Manager can be used to construct tests and surveys around these questions. As questions

and tests/surveys are created, they are saved within databases and published to the master

ser.ve'r" database; The QM server then accesses this database and serves out the tests and .-

surveys to authorised individuals over the web or Intranet. The QM server also allows
online securify management and real-time analysis of respondents’ answers to the
surveys and tests.
4.4.3.5 Creatmg Question Database with QM

When starting to run Questlon Manager of Questlon Mark, A Welcome to Questlon
Manager dialog can be seen, which offers three optlons. When first launching Question
Manager, it is necessary to create a new database. By chbosing the appropriate option
from the dialog, the new question database is located. Questions can be stored in MS
Access or SQL databases, alfhoﬁgh the .question file sufﬁx is used for all question
databases created by QM. '

Question Mark’s author tool allows the creation and design of questions in a number of

dlfferent formats, which are called questlon types. “All questxons can include questlon—

spec1ﬁc graphics and styles. See Figure 4.5.
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Figure 4.5 A Design of Question Database

4.4.3.6 Assembling Questidns into Tests, Exams énd Quizzés

There is another Window application of Question Mark called Session Managei', which
can be used to create sessions. The sessions can encompass tests, quizzes and exams.
When questions are created within Question Manager, sessions are created within Session
Manager. The questions can be organised into topiés and sub-tbpics, and it is possible to
shuffle questions and answers for each participant. Then it is possible to grab questions
from various topics, individually; all within a topic, or randomly. But only questions held
within one.question database can be referenced by a session. All sessions are saved in a
MS database, although with a special .session file suffix. | _
. Sessions are stored individually within thé .session database, and are displayed as
separate items within Session Manager. Before creating a session, a new .session
database needs to be created, in which to house the session. ."At the start of Session

Manager and selecting File | New Database, the resulting dialog will be shown and one is




asked to_enter the name of this database (e.g. “WY™), then click Create to create a
.session database, which will draw questions from the defined .question database. S-inée
_ this is a new .session database a new session will be immediately created. When creating
anew session, 1t is possible to do this usmg “leard” or from scratch or by copying an -
' ex1stmg sessnon. '

The name of the session must be defined (and an optlonal message,) whlch w1ll be
displayed whenever the session is first run, At the same time, the feedback needs to be
chosen in order to display to the session, record answers, or display questions randomly.

~ The next step of the “Wizard” is to add a question. This can be done by clicking the
| Add... button to produce a dialog _whiéh enables interrogation of the question database
| selected via the Tool | Options... menu. .: . |

The final screen allows the score bands to be defined. Once dlfferent messages
(depending on pass/fail) have been selected, two score bands are produced. This is the

end of session creation. See Figure 4.6.

Congratulations, you have passed.|

Figure 4.6 A Score Band

When finishing session creation, it is possible to add questions later to the same
session. Question blocks must be built to house the question references. These question

blocks are able to override the feedback setting defined within the session Control Block




and shufﬂe the order that the questions are dlsplayed and to define an mtroductory- |
message when the question block is run. |
Generally, a simple session will contain only one question block, and maybe one or
two quest1on reference blocks within it. However, multlple question blocks are useful
Iwhen separatmg text is supplied between groups of questions, or to branch (1 e. “jump”)
to another question block dependmg on the results of another block. - '
Controllmg the ﬂow of a session between question blocks is accomphshed via the _‘
jump block To create a Jump block, it is first necessary to create two separate questxon
blocks within the session. Then the jump block is placed in-between these two quest:lon '
blocks. - | - | |
| Score bands are referred to as “end block” and are a means by which the conclusion of )
the session can be controlled. It is possible to use a score band to define unique feedback
messages, or Jump to another sessmn orevento a Web or Intranet address.
The final step is to publish sessions to the Web- -server, The Perception Server has to be
used. There are server databases: master.session and library.question, All sessions must
be made available to these databases in order to be deliverable across the Internet or: |

Intranet. This can be done by choosing File .| Publish Session... | to Access... connnand._

The publishing process copies the selected sessions to the server database. Sessions
prev1ously pubhshed remain in the database. '

When the pubhshmg process is ﬁmshed a message similar to figure 4.7 recelved.

- Figure 4.7 A Session Publishing Message

- 44.3.7 Dellvery of Sessnons
Once the sessions have been published to the server area, it is necessary to prepare

them for delivery to participants via an Intranet or the Web. To do this, it is necessary to

) access the Security Manager on http://www.questionmark.com/qm/security.dl.
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| In Secunty Manager, the participants’ access nghts can be assigned by followmg the
screen. After reg15termg the required participants, it is 1mportant to schedule them for the

appropnate sessions. From the pammpant listing one needs to select those participants to

schedule and then click the Assign button. Each schedule created is identified by a

unique chosen name. So the particular session name has to be specified as defining a

schedule. The number of attempts and time period in which the server software can
' administer the session also has to =be limited. After clicking the Add.'l.)utton,_ the.se'set'ting
can be defined and the selected pafticipants are immediétel& inclﬁded w1thm the
schedule. Now the participants can take a session via the Perception Server by enfering
their names and passwords. Once they have answered all of the presented questions and
clicked Submit button, the answers can be saved to the Perception Server’s
gmpanswer.mdb database file. At this time, any feedback text and/or score band
“branches are generated. See Appehdix B for examples of sirnpie questions and answers.. -
‘4438 Reporting | | .
There is a reporting module, which called “Enterprise Reporter”, installed as part of
the Perception Server. To view a session’s results it is necessary to launch the Web
browser and point it to Enterprise Reporter, located within the server’s ENTERPRISE
subdirectory. It can display detailed information. on-a siﬁgle session, including the
answers and scores for each question. It also can report statistics of difficulty,
discrimination, standard deviation and the frequency rates for choices within queetions.
The general statistics of all sessions on the server can be listed as well, such as the
number of sessions started and finished, low and high scores, mean score of all completed
sessions, and the standard deviation. It is possible to give an analysis of answers to
questlons, typlcally a frequency analysm for multlple choice and similar quest1ons and a
 listing of answers for text questions. In addition, it is possible to display a list of which
| participant has taken which session in score order, or other lists of information about each

attempt at a session.

4.4.4 Showcase Window ) . ,
" The “Showcase Window” is proposed to first present and highlight exemplary projects
in Materials Science and Engineel_'ing within the author’s department, and then extend it

to external institutes and educational organisations. Online application forms could be
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compiled and published on the Internet. The teachers and students then'complete the

apphcatlon forms online at the web site. This gives the teachers and students the -

' opportumty to describe thelr spec1ﬁc technology projects when filling out the forms. It is "
' p0551ble that these prolects would be reviewed and compiled into a database. ThlS could

be published on the Web for a specific period. Users can find Showcase and review

projects submitted in the past. The s_howcase. could be arranged into three categories:
“Winner”, “Previous” and “Searchable;’. The Winner Showcase would hold award;

winning projects by a ﬁaﬁicular technological organisation and be shared across the Web

51te. B o | _ _ | . | _
| Several field names need to be set for * search”.' _These woal'd”be project name, contact
person, school name, city, participating teachers, curricular areas, technologies, and short
~ description. The projects complied into these fields and would be stored into a relational
database, and would support the showcase Web pages. Shchase would ask for this
information on each project. The information would be typed into the database exactly as
received by the application. Users can simply fill out related messages, then click on
"Find" to view a list of prOJects that match their selection. Figure 4.8 is an example ofa

simple showcase Web page.

T Enraden Tanevinen - Samal Sfdine -

Figufe 4.8 A Showease Web Page '




The sample application forms is below (Figure 4.9):
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Figure 4.9 A Sample Application Form

44.5 Virtual Workshop
This provides links to those areas where it is pos51ble to get ongoing support for the
work the users wish to do in implementing a technology component of their course
~* Virtual Laboratories would be a place to let users to “attend” experiments.
* Direct Link would enable access to useful Web sites. |
44.5.1 Virtual Laboratories |
It is accepted that materials studies are generally accompamed by experimentation and
great importance is attached to laboratory work, where students have the opportunity to . -
develop their creative skills in a practical environment. Even a small mistake made in an
experiment can - ﬁotentially cause ulﬁmate failure. Students camnot be prepared
sufficiently for this activity by simple attendance at lectures in which basic principles are
| eprunded to large classes. Before .an experiment, a lot of preparation must be dohe. For
students and researchers studying or working in a conventional education iﬂstitute, it is

possible to do this preparation and perform these experiments, leading to an

67




understanding of the whole process of experimentation. Unfortunately, for various

reasons, very often it is not possible for the “distance learner” to attend an educational
institute although it is possible to read related textbooks. However, extracting and

understanding text, tables and graphics are not a substitute for practical experience

Although figures can be used to show the statlc process of an expernnent it is not

sufficient in itself. 4 ‘ _ _
~ The use of “Microsoft NetMeeting” or “Microsoft Media Player” can be a way to solve
this problem. It enables communication between tutors and students over the Internet or

local Intranet. The Video and Audio Conferencing feature could be used to transfer real-

time video images, and also send video materials to the students who don’t have video

hardware (other than a computer with appropriate software).
4.4.5.2 Direct Links

A vast amount of Materials Science and Engineering data already exists on the Web;
therefore there is great potential for using the information to support studies and research
. Subject-speclﬁc searches on the Web have become more and more popular in this area.
Many search engines return results ranked according to the relevance of the site to the
- search topic. The user needs to recover many sites to evaluate thoroughly before
including them in the refererlce list. It is a good idea to build up bookmarks and make
sure only relevant and quality sites have been included. Afterr some time there can be
hundreds of bookmarks recorded. This could be a burden to the computer memory and

hard disk. “Direct Links” performs as a bookmark and gives additional notes with the
| reference list to relate the sites to the context of fields 'cf Materials Science and
Engineering, enabllng users to make informed ch01ces on the sites they visit. The

- reference 31tes would be checked penodlcally to ensure that the address is still vahd as

Web pages may be frequently removed or_change location. Users can access required :

Web sites directly from the “Direct Links” and can repeet at any time. They don’t need to
keep hundreds of bookmarks in their computers, but only this one. -
4.5 The Distance Learning Database

The distance-learning database is effectively an integration of two “child” databases:

learning database and assessment database that has been compiled with Question Mark

and sent to Perception Servers.




4.6 Conceptual Desngn of the Learnmg Database : ,
- The conceptual design of a database requlres the constructlon of an Entlty ReIatlonshlp

schema providing an optlmal ‘description of the user requlrements The ‘Entity- -

Relatlonshlp (E-R) model is a conceptual model and as' such provides a senes of
constructs capable of descrlbmg the data requlrements of an apphcatlon in a way that is )
| easy to understand and is mdependent of the criteria for the management and -
~ organization of data on the system. 6] ' |
The purpose of this is to represent the informal requirer_nents of the application in terms -
“of a formal and _complet'e description, but independent of the criteria for the
representation used in database management systems. The conceptual model allows the
__" descriptien of the organization of datal at a high level of abstraction Without taking into
account the implementation aspects. It is necessai'y to represent the infonnation content
of the database in this phase, without considering either the means-by which this -
information will be implemented in the actual system, or the efficiency of the programs "
that make use of this information. " . - .

After the analysis of requirements of thls database, it is possible to construct a
glossary of terms. The database will consist of a course part and a student part The
Courses part prov1des assignments, lectures, assessments, labs and tutorials and students
read ass1g11ments view lectures, take assessments, present tutorials and attend labs. The
skeleton schema can be presented as below (Figure 4.10) - | |

It is posmble to repeat the steps for all the schemas until every speclﬁcatlon is
presented It is necessary to carry out refinements and add new coneepts to the schema to
descnbe them and any new parts not yet represented.

An integration step is carried out to make a general schema with reference to the _
skeleton schema. After all the steps, a quality analysis is required. It is very important to

verify the correctness, completeness, .minimality and readability of the schema and carry

out any necessary restructuring.
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4.7 Loglcal Des1gn of the Consultatlon Database _

The aim of logical design is to construct a logical schema that correctly and efficiently .
represents all of the information described by an Entity-Relationship schema produced
during the conceptual design .phase. 161 Logical schema can be made by _assignihg details -
to each part. Then it is necessary to find the data for each part. The volume of data and

- the general characteristics of the operatlons can be described by using tables (see table

4.1).

_ Table of volumes .
Concept | _ Type . Volume
Student _ E 5000
Course E- 200
Assignment E 8000

| Lecture E 8000
Assessment - E 8000
Tutorial E 1000
Lab ‘ E 500
Current Attending |R 7000
Past Attending | R 200
Consisting R 4000
Viewing R~ 8000
Reading R 8000
Presenting R 8000
Taking R 8000
Including R 4000

[Assigning R 2000
Requiring - R. 4000

Table 4.1 Table of Volumes

The foIloWing operations were planned using the data déscrib_ed by the schema:
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e Operation 1: insert .a new student indicating all bis or her data;

o. Opefation 2: assigna student to .a course;

e Operation 3: display all the information of all courses; ‘

| s  Operation 4: display all the information of all assignments in a course; =
e Operation 5: display all the information of all lectures in a course; .

"o Operation 6: display all the information of all tutorials in a course;

e _Opefation 7 display all the ‘iilformatioﬁ of all assessments in a course; -

‘& Operation 8: display all the information of all labs in a course;

e Operation 9: carry out a statistical analysis of all information.

Table of opcrations

Operation

Type Frequency
Op! | 40 per day
Op2 I 40 per day
Op3 | 100 per day
Op4 I 100 per day
Op5 I 100 per day
Op6 i 100 per day
Op7 I 100 per day
Op8 i 100 per day
Op% B 10 per month

 Table 4.2 Table of Operations |
In the table of volumes, all the concepts of the schema are listed (entities and -
- relationships) with their estimated volumes. In the table of operations are the expected
'frmueﬂcies and symbols that indicate whether the operatibn fs interactive (I) or batch (B).
The number of occurrences of the relationship depends on two parameterﬁ: the volume of
the entities involved in the relationship and the number of times an occurrence of these |

entities

_participates (on average) in an occurrence of the relationship.




Moreover, it is possible to describe the data involved by means of a navigation schema

that consists of the fragment of the E-R schema relevant to the operation. On this schema,

it is'useful to draw the ‘logical path’ that must be followed to access the required:

information. All paths can be summed up in a table of accesses as shown below.

Table of accesses (for operation 3).

Concept Type Accesses | Type-
Course | Entity 1. R-
Consisting =~ Relation. 10 1R
Assignment - . | Entity | 2 R
Assessment _ Entity 2 R
Lecture Entity 12 IR
Tutorial - Entity 2. R
Lab ' Entity 2 R
Current Attending Relation |2 R
Past Attending Relation *© | 10 R~
Student - | Entity 1 R

Table 4.3 Table of Accesses

Next it is necessary to carry. out the various restructuring tasks. The various -

transformations are carried out and the redundancy is presented. Then it is pessible to
find disadvantages both in terms of storage and access tnne Lastly, it is necessary to
remove and merge concepts and reconstruct a new E-R schema

By following the technlques, the new E-R schema can be translated into the folIowmg
relational schema. '
Course (CourselD CourseName CourseDescription) -
"ASSlgnment (Asmg;tmentl Assi gnmentName Ass1gnrnentDecnpt10n A531gt1ment)
Lecture (LecturelD [ecmreNmne LectureDescnptlon LectureLocatton) .
- Assessment (AssessmentiD AssessmentName AssessmentDescription CorrectToPass)
Tutorial (TutoriallD TutorName TutorialDescription TutotlalLocatlon Turoial Time)




“Lab (_La_bID_ LabName LabDescnptlon LabLocatmn)
Student (StudentID StudentName StudentEmaﬂAddress StudentPassword)
4.8 Normalization
Next it is necessary to discuss some propeﬂies, known as nOMal forms, which can be
used to evaluate the quality ofa felatione} databasﬂe. For examplle,' it can be found thed: a' _
relation doee not satisfy a ﬁorrhal form, and it preseﬂts redﬁndaﬁcies and prc')duc'es “
undesirable behavior during update operations. This principle can be used to carry out
quality- analysis on schemas that do not satisfy a normal form and it can be applied as
normalizatz’bn 6] Normalization allows the non-nbrmalized schemas to be transforrﬁed
into new schemas for which the requlrements of a normal form are guaranteed |
 There are ‘two important points to be clarified. FII'St de51gn techmques allow schemas
to be obtained that satlsfy a normal form. In this, normalisation theory can constitute a
useful verification tool indicating amendments, but can’t constitute for the wider range of
analysis and design techniques. Second, normaliiatfén theOry has been developed in the
~ context of the relational model and for this reason, can prov1de means and techmques for
the analy51s of outcomes of loglcal des1gn ‘ '
Followmg conceptual and logical design, it is possible to produce the relational
databases. These allow the representatlon of mformatlon with a detailed structure.
49 The Table Def‘mltlon ‘ '
DLCourses _ - .
The DLCourses table is a main linking table across many other tables. The CourseName
and description fields are used on the Enrol/Drop form. The CourseName field is also
used on many of the other pages in the DL program to indicate which course the student

is currently workmg w1th

Field Name Fleld Type | -+ . Notes -
CourselD | int Identity column, seeded at 1 and incremented by 1
Provide resources, ‘
CourseName varchar Length=100
CourseDescription | text -

Table 4.4 DL.Course Field Specification
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. DLAssignmehts

‘The DLAssngnments table contains mformatlon about assngnments in each of the courses.

‘The A551gmnentName and A351gr1mentDescnpt10n fields are used in the Course Outline

table. The A351gnmentDescnpt10n contains the HTML displayed on the assignment page

itself.
Field Name Field Type - Notes - _

AssignmentID int . Identity column seeded at 1 and mcremented by 1
| . Provide resources.

CourselD . _ int Foreign Key

AssignmentName - varchar Length=100

AssignmentDescription | text

Table 4.5 DLAssignments Field Specification

. DLLectures

The DLLectures table haé fields identifying the lectures for each of the courses. The
_: LectureName and Lectur.eDescriptioh' are ‘used on the Course Outline page. The
LectureLocation is a fully qualiﬁed or relative path to the location of the lecture file.

Field Type

Notes

Field Name

LecturelD int Identity column, seeded at 1 and incremented By 1
_' Provide resources.

CourselD | int Foreign Key

LectureName varchar Length=100

LectureDescription text- | -

Leéturel_ocation text

Table 4.6 DLLectures Field Specification




o DLAssessments

E The DLAssessments table contains information about Assessments in each of the courses.

.The AssessmentName and AssessmentDescription fields are used on the Course Outline

table.
Field Name Field Type _ . Notes
AssessmentlD int . Identity column, seeded at 1 and incremented by 1
_ ' Provide resources:
CourselD - | int Foreign Key
AssessmentName varchar Length=100
AssessmentDescription | text
CorrectToPass int Score needed to pass
‘Table 4.7 DLAssessments Field Specification
' DLLabs

The DLLabs table has fields 1dent1fy1ng the Labs for each of the courses. The LabName
and LabDescription are used on the Course Outline page. The LabLocation is a fully

| qualified or relative path to the location of the Lab file.

Notes

Field Name Field Type _
LabID int Identity column, ‘seeded at 1 and incremented by 1
. - _ Provide resources. |
CoﬁrseID int i Foreign Key
LabName varchar Length=100 .
-| LabDescription text

LabLocation

text -

Table 4.8 DLLabs Field Specification




' DLTu_torials

The DLTutorials table has fields identifying the Tutorials for each of the courses. The
TutorialName and TutorialDescription are used on the Course Outline page. The
- TutorialLocation is a fully qualified or relative path to the location of the Tutorial file. -

Field Type

. Field Name - Notes
TutoriallD int Identity column, seeded at ! and incremented by 1
Provide resources.
CourselD int Foreign Key
TutorName varchar Length=100
| TutorialDescription text ‘
| TutorialLocation . text
" Table 4.9 DLTutorials Field Specification
DLStudents

The DLStudents table is the main table for the student information part of the database.

This table contains the personal information about the student and is linked to many other

" tables.
_ Field Name Field Type Notes
StudentID - | int Identity column, seeded at 1 and incremented by 1
| Provide resources. |
StudentName varchar | Length=100
StudentEmailAddress = | varchar Length=100
StudentPassword . varcha; Length=100

Table 4.10 DLStudents Field 'Speciﬁcation
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DLStudentCourses

'Contained in the DLStudentCourses is a list of all courses that the student is actlvely
taking and all courses that are completed ‘Note that courses that were dropped do not
appear in this table. If the status of the courses is InProgress then the StatusDate field
- contains the date the student signed up for the course. If the status is complete then the

' completibn date is contained in the StatusDate field.

- Field Name | Field Type | | Notes

CourselD . {int © | Identity column, seeded at 1 and incremented by 1}
o | ' Provide resources.

CourseName varchar . | Length=100

CourseDescription | text

Table 4.11 DLStudentCourses Field Specification

| ‘ DLStudentAssngnments
The DLStudentAssignments table keeps track of the Ass1gnments that a student has

viewed, The presence of a record is determined on the Course Qutline page.

Field Name Field Type. - - Notes ‘
StudentAssignmeﬁtID int Identity column, seeded at 1 and incremented by 1
_ | Provide resources. . |
StudentID int- Foreign Key
Assignmentlb : - | Int Foreign Key

Table 4.12 DLStudentAssigﬁments Field Specification

DLStudentLectures |
The DLStudentLectures table keeps track of the Lectures that a student has viewed. The
LectureRouter.asp file adds records to this table




- Field Name

Notes

Field Type
StudentLecturelD int. Identlty column, seeded at 1 and 1ncremented by 1
| ‘ o | Provide resources. '
StudentID_ int Foreign Key
Lecturelj) Int Foreign Key

_ DLStudentLabs

Table 4.13 DLStudentLeetures FieldlSpeciﬁcation B

- The DLStudentLabs table keeps track of the Labs that a student has viewed. The
“LabRouter.asp file adds records to this table.

Field Type

Field Name Notes .
StudentLabID int Identity column, seeded at 1 and incremented by 1
‘ | Provide resources |
StudentID int Foreign Key
LabID™ - Int Foreign Key

Tabl_e 4.14 DL‘StudentLabs'Field Specification

DLStudentTutorlals

The DLStudentTutorials table keeps track of the Tutonals that a student has v1ewed The
TutorlalRouter asp ‘file adds records to this table, -

Field Type

- Field Name Notes -
StudentTutoriallD int . Identity colu:mn seeded at 1 and 1ncremented by 1
o | Provide resources..
| StudentID int .| Foreign Key
TutoriallD Int Foreign Key -

Table 4.15 DLStudentTutorials Field Specification
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DLStudentAssessments - :
The DLStudentAssessments table tracks the qulzzes that the student has taken. The table

also store whether the student passed or failed the assessment. The pass/fa:l, aswellas

_ the preserice of a record are determined on the Course Outline page.. :

Field Name.

Field Type

Notes
StudentAssessmentID | int Identlty column, seeded at 1 and lncremented by 1
| S Provide resour_ces. '
StudentID int Foreign Key .
QuizID Int Foreign Key
Status varchar = | Length=20

Table 4.16 DLStudehtAssessments Field Specification

DLShowcases "

The DLShowcases table contains projects related to study and research. The Showcases

are categonzed into two groups Winner, Previous.

Field Name

Field Type Notes
ProjectiD int Identity column, seeded at 1 and incremented by 1
| Provide resources. - R
Proj_ectNamé | varchar Length=100
ProjectDescription varchar ‘Length=100
ParticipatorName vércha:r .. Length=100
Institution \}archar Length=100
'} Project text
Category varchar Length=100

_Table 4.17 DLShowcases Field Specification




* DLDireckLinks N .
The DI DireckLinks table contains related Web sites.

~ Field Name Field Type . " Notes

WebISiteID int . { Identity column, seeded at 1 and incfemented by 1
- : 7 | Provide resources. '

WebSiteName vlarchar Length=100

WebSiteDescription | varchar LengthﬂOO_

URL o * | varchar Length=100

Table 4.18 DLDireckLinks Field Specification

410 -A Lo.gical Model for Data-Intensive Hypertéxts N
After designing databases, it is necessary to describe how to adapt them to Web sites.
The design has to concentrate on a systelh that is dedicated to database need ahd under
the control of various co-ordinated subject areas sharing the same gbal, i.e. data-intensive
Web sites. That is, sife_s whose primary purpose is to deliver potentially large amounts of
relevant information foa variety of users. These needs are best served by sites with very |
regular structures. The organization for this site is specified as below. }
o “Welcome page” shows the entrance into the DL program. This is the ﬁrst page that
will be seen by anyone entering the DL program. A student who attempts to go |
straight to another page in DL program without first logging in is automatically |
redirected to this page. A student who has never been to the DL pfogram Befbr;e
* clicks on the class entrance, which brings up the sign-up form. A student who is a
return visitor just supplies name and passwdrd_ and clicks to enter. The name and
password are validated in the dafabaée before entry is allowed. |
e “New-Student page“. shows thé form used to add a new student. Here students supply
information about themselves. Most fields are réquired and their email address and

names are verified to confirm that they haven’t already been here before. Also their

passwords are checked to make sure both entries match. -




“Home page” is the main menu for the DL program, Once the sfudents successfully
submit this form or once they successfully log in from the Welcome page, they are
routed to the Home page. From here the student can change pcrsonal 1nformat10n
enrol o drop a course, go to class, showcase, direct links, or check a transcript. This
page is also linked to pages throughout the application to provide a way to escape the
current page. = o . o o
“EnroI/Drop_ page” displays the Enrol/Drop- fonﬁ._ On this form students are
presented first with a list of courses with course descripﬁon available. Clicking on
- course signé a student up for the course. This is accomplished by using the “Get”
method of Form object and submitting the form back to itself. On this page, students
also see a list of classes that they are currently active in, which excludes c_burses that

| they have completed. When they select a course form the lisf_and select Drop, the
course is removed from the active list. Either of the above actiohs returns a student to
the Home page, or the student can click on the Home icon to return fhere. |
“Transcript page” displays the status of all courses the student has been or is
involved in. The status column indicates whether the course ié InProgress or
Completed. The date column states the date that the students entered the course for
InPro'grt_ess, or the completion date for the completed courses. The Home icon returns
the student to the Home page.

When student selects the “Go To A Class” from Home page, the Course Selection
page is presented. The Course Selection page lists all the courses for which the |
student is listed as InProgress. | ' ' |
When student selects the “Go To Showcase” from Home page, the Showcase
Selection page is presented. |

When student selects the “Go To Dlrect Links” from Home page the Dlrect Links
Selection page is presented. '
The student will see the “Course Outline page” after clicking on course. -This’page
displays all the lectures, assignments, assessments, tutorials and labs associated with
the course. Clicking on each item will take the student to that particular page. |
“Lecture page” shows a lecture, which is stored within database. It can be any typé

of presentation file.




e “Assignment page” provides details about uvhat additional material is needed to
complete this part of course. Here would be information about reading asmgmnents,
exercises and poss1b1e items that need to be emailed to an instructor.

e “Lab page” provides the detalls_about experimentation needed to complete this part
of course. Here would be pre-record video and transfetred by computer
conferencmg ' o | |

e “Tutorial page’ prov1des the detalls about tutonals and names of tutors.

) “Questlons and answers in Assessment page are edlted by using QM A student who
has passed all the qulzzes for hls/her class is glven a dlfferent message one statmg
that the student has completed the course, and the course is marked as completed in
the student’s transcript.” , |

e “The Lecture Routér, Tutorial Router and Lab Router pages” have no HTML in them
and are used to record in the database that the stident has been to the specific lecture,
tutorial and lab. The pages redirect the student to the lecture, the tutorial and the
experiment. |

4.11 Setting Up the ASP Application _

As a student traverses the site and takes quizzes, it is necessary to keep track of who
that student is, otherwise the student would be required to log in on every page. So
keeping track of a student from page to page needs to be maintained. This can be done by
creating an ASP application within the Internet information Server. For an ASP
application to work correctly, all pages must be within the same directory structure.

The ASP code in the Welcome page is responsible for validation that the user exists
and for logging the user in. The code in the New Student page is responsible for adding )
new students to the database It vahdates the ﬁeld data and checks for an ex1st1ng entry
before addmg the student The Home page is a very important nav1gatlonal page. The
code in the Modify Information Active Server Page allows students to change their -
personal information. Before saving changes, the code. vahdates a student’s input. Since
the student may want to change only part of the information, the existing record is placed
in each field by default. The code in the Enrol/Drop page displays a list of all the courses
available and a list of courses that the student is active in. The code also registers the

student in a course and drops the student from a course. The code in the Transcript page
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displays all Completed and InProgress courses for the student The Class page dlsplaysl_
all the lectures, assignments, assessments, tutonals and labs for the course requested It
also dxsplays which items have been viewed and not viewed by the student. The code in :
the Lecture Router Tutorial Router and Lab Router pages are responsfble for addmg a
~ record to the DLStudentLectures, DLStudentTutonals and DLstudentLabs mdlcatlng that
. the student has viewed or attend them. They then route the student to the location of the |
lecture, tutorial orl :experimer_it. The‘code in Showcase'page_is responsible for creating an :
HTML table of all projects. The project ISag'e displays all the projects and related
_ _inforrhation "The Assighment Page 1s resporisible for adding data to the database -
md1cat1ng that the student has visited this ass1gnment and then dlsplays the requested,
" assignment. The Direct Links dlsplays all related Web sites.
4,12 Search Engines '
4,12.1 Searching Functions , _
- This section is for finding desired materials and properties in the most efﬁcient
manner. There would be two kinds of search engmes One responds to data, which can be -
structured as a small table and can be retrleved accordmg to one or two field values.
I_ Another deals with data requiring complex interrelations, and so a relational database is -
- needed. S ' | ) _
 Some Ba51c Searchers could be mvolved which allow users to search by keyword,
publication, toplc or subject. Each of these methods prov1des direct access to spec1ﬁc
information. Drop-down menus give users search options and make it easy to find
‘ spemﬁe information from this particular term of electronic database. |
The Qurck Search option allows searching of all databases. In addition to spec1fy1ng -
' keywords it is pos31b1e to restnct the search i m other ways such as spemfymg the ﬁelds _:
keywords must appear in, requiring the words to be near each other, and asking for words
that sound like the spec1ﬁed keyword S
To narrow down a search, it is necessary to search specific databases Itis also possible

to search for Full Text Reports and documents.‘ It is proposed that this new database "
would consist of many documents, and the full text of the documents would be available
online. Aliother useful search option is the Subject Categories engine. Keywords are not

- specified: rather, they are selected from a drop-down menu of categories and produce a
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list of documents. For example, selecting "courses" from courses menu would bring up
lectures menu, ' ' '

-4.12,2 Searching Prmclples
One of most useful CGI applications is a web server search/index gateway This allows

a user to sea.rch all of the ﬁles on the server for partlcular mfonnatlon (Fxgure 4 11)
* Search vith .AbiStract;Field_ |

1 Type the word vou want 1o use with the bstract field.

PDH(>08/26/1999 AND €09/26/1999) AND 4BS(| L )
s Chck Add to continue, '

Figure 4.11 Search with Abstract Field

The source file is:

khtmid
<head>

: (title)Searcn witn ABSTRACT Field(!title>

<body>

<ht>Search with (i)ﬂbstract(li) Field</h1>
<form actiuns“cgi bin/search.pl” method=' ‘post™y

<ol>

<1i3Type the word you want to use with the Abstract field. <br¥:

" PDN{>08/26/1990 AND <B9/2671998) AND ABS(<input type= text Rame="query" size=yey):
<1i>Click Rdd to centinue.<bry

<input type="Sufinit" value="Add">

<fol

</ Eorm¥.

</badyd _ ‘ . o
<html> ‘ : I

'Figure 4.12 HTML Source File of Abstract Field Search

The form contains one field to hold the search query. The following is a typical program.. .




1] Iusrllucal!hxnlperl

$wehmaster = “wangyan {wangyan\@bu\euu)";
§$fgrep = “/usr/Yocal/bin/fgrep™;
$document-root FSENU {'DOCUMENT_ROOT'};
&parse_form_data (*SEARCH) ;
" $query = $SEARCH {* query’};
if ($query eq ") ¢ 7
&return_error {508, “Search Error”, “"Please enter a search query.")'_
} elsif ($query /" (ui)$/){
~ &return_ervor {560, “Search Error, “Invalid characters in query."),
} else {print “Content-type: text!html“ “\n\n“'
print "<{htmld™, “\n";
print "(head)(title)Search Result(!title><fhead>“'
print “<body>", *\n";
print *<h1X>Result of searcning For'“ ,squery, "<Ih1>'
print "<hed"; ¥ -
open {SEARCH, "SFgrep -A2 -B2 —i -n -5 $query Sdnucment root[*[“)'
/abc/cde/Filename.abc-57-Previous, previous line
/abc/cde/Fielname.3be-58-Previous, previous line
/abc/cde/fielname. abc-59 : Matéhed line
Iahcfcde[Flelname abe- ﬁﬂ-Folloming line
/abc/cde/fielname .abc-610- Fnlluuing, Follnuing line
$count = 0;
$matches = 0;
$accesssed_files = ();
uhile {(SEHRCH)) {7
if ( ($file, $type, $line) = m["(/\S+) ([N-2]Nd\2(.%)[)
‘unless ($count) { ) o
if (deFine 9$accessed Flles{SFlle}}) 4
next;
} else { $accessed_files{§file} = 1;

-

$File =~ s/ $doucment_root\/(.*)/$1/;
$matches++-

print gq|<a hFEF“"?SF119“>$File</a}<br>(br>].

-Scount++-

$1ine. = s!((([ )]l\n)*))&lt $1&gt !g,

1f($1ine =v/" [“A-Za-28-9]%§/){

next -y
o print $11ne wehEdt s
3. else.f if(Scounty { print LhryT;
Scount = .8
' N % N

pr1nt "<p>" “<hr>"; ' o o
print “Total nunber of Fil1és seéarched: *';, $matches, *'<pr>**;
print “<he>'; L

print "</body></html>, *Ynf;'

close (SEARCH); :

¥

exit{o);

Figure 4.13 Source Code




Chapter 5 Expert Systems
5. 1 What is Art:ﬁcnal Intelligence (AI)?

~ Artificial 1ntelllgence can be viewed from a variety of. perspectives. From the

_perspective of intelligence, art1ﬁc1al mtelhgence is making machines “intelligent” and

acting as one would expect people to act. The inability to distinguish computer reSponses"

from human responses is the Turing Effect. From a research perspedtive,- artificial

“intelligence is the study of how to make computers do things, which are currently better

done by people From a business perspectlve artificial 1nte111gence is a set of very
_ powerful tools, and methodologies for using those tools to solve business problems. From
a prograruming perspective, artificial intelligence includes the study uf symbolic
programming, problem solving and searching. 77
5.2 What is an Expert System (ES)?

An expert system is a compufer system, which emulates the decision-making ability of
a human expert. (70] Expert systems can be defined narrowly or broadly. Narrowly, expert
systems techniques maké computer programming easier and more 'effective. Broadly,
- they represent the first step in a process that will transform computing by moving
programming technology beyond numerical programming into the realm of logical,
symbolic programming. (71 They can solve prbblems efficiently and effectively in a

: narrow.problem area, They have the ability to perform at the level of an expert and match

a competent level of human expértise in a particular field. They can offer intelligent -

advice or make an intelligent decision about a processing function. They also can address
the problem normally thought to require human specialists for their solution.

5.3 Basic concepts of an Expert System Function

| - The expert system is composed of two main components: the knowledge base (or rule-
base) and the inference engine. The knowledge base is the source of facts that the
inference eﬁginé uses tu draw uonclusions or expertise about the user’s quéry. In
developing an expert s.ystem, an IF THEN rule-base is fc)rmulated initially frpm the
knowledge of a human expert. After the knowledge base is created, the inference engine
'is programmed to select the appropriate IF THEN rules from its knoWledge base,

dependlng on the facts {or symptoms) provided by the user Finally, the inference engine

formulates advice and returns it to the user.




It is 1mportant to remember that the knowledge domam 1s a complete subset of the. B 3

- problem domam [72] So 1n th1s hght the des1gn of an expert system is very dtfferent than-' e |

 that of a conventlonal computer program Smce inference engmes rely on mferences to

solve problems it is 1mportant for expert systems to have an explanatron fac111ty whwh E
_ 'explams the engme 'S reasoning. A . '
.8, 4. Basnc Elements of Rule-Based Expert System f "

ELEMENTS OF RULE BASED EXPERT SYSTEM

1 || INFERENCE ]
FACTS [ ® ENGINE [ | RULES

- CONCLUSION

Figure 5.1 Basic Elements of Rule-Based E'xpert_ System

. RULED BASED EXPERT S'YS"I.‘EM: contains a set 'of problem specifle information. -
~ (facts) in the working rnemory,' shown by the box (FACTS) "and a set of rules in the ‘

knowledge base, as shown by the box (RULES) The 1nference englne is used to derlve ) o

new knowledge or make a conclusmn

o FACT° are a type of declarattve knowledge, whrch descrlbes what is known about al

| gtven problem. They are statements, which- are asserted into the workmg memory, . |
- shown by the FACTS box wrth either a true or false value Therefore the ‘memory

N contalns the facts about the problem during the consultatlon For example, snow is whlte '

RULES: contains the domain knowIedge, which s represented by a set. of IF-THEN .

 rules. For example, IF condrtton > THEN actron, or IF premlse 4 THEN conclusmn




Rule1: .
. IF mfromauon is_ matenals = true AND
1nformat1on is_ceramics = true
THEN mformatlon needed
Rule 2: :
IF infromation is_materials = true AND
information_is ceramics =true
' THEN mformatlon needed (conﬁdence—90) _
INFERENCE ENGINE: makes 1nference by dec1d1ng which rules are satlsﬁed by facts, -
and fires the rules 'I'wo 1nferenc1ng methods are commonly used
o Forward Chalmng reasoning from the facts to the conclus1on The medical d1ag11031s
-~ system is an example of the reasoning model It makes diagnosis (concluswn) about
the patient, based on the syndromes (facts) supphed by patxents and its medlcal‘
knowledge (rules). ‘
¢ Backward Chaining: reasomng in reverse from a hypothes1s a potential conclusmn
~ to be proved, to gather the facts, which support the hypothesis. For example, if the
doctor thought that the patient had a certain disease (hypothesis), then he tried to
‘ make some tests to prove his hypothe51s |
' CONCLUSION is the response of the expert system to the user’s quenes for expertlse
It derives new knowledge or information. For example, the medlcal expert system gives
_ d1agnos1s of a particular disease. '
5.5 Creatmg Expert System .
: .Th15 expert system is a rule-based system which compnses of many definitional rules
anda few heuristic rules All rules in this expert system are placed together in one set and
then examined as a whole. The goal is to get necessary knowledge from a current
"expert" and put it into a system so that others can access that knowledge when they want.-
to soIve similar problems There are four phases to the procedure of developing this
| expert system: 1. define the problem; o
2, develop an initial set of rules,
3. enhance the rules;

4. customise inference and control.
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Phase 1. Define the Problem
"The expert system is developed to help users to select needed materials information.
‘Users. can access the system, which perfoxms the task by asking users about their -
preferences and making recommendatrons The system w111 need to automate the
consultation process that a user Would normally to through It is necessary to observe the
consultmg between users and expert system and see that the .consultatlon begins with the
user indioating what is wanted. The system.asks a number of questions about needs and
* resources and makes a recorrnnendatlon : o .
The figure below summarises the analysis of the task, .
Next it is necessary to look at the factors that the expert system cons:ders when it
' determmes what information might be desnable or undemrable. Assume the discussions
with the expert system lead to five main characteristics: L
1. Their field (materials science, materials engmeenng)
2, Their type (ceramics, polymers, metals, composites, semiconductors)

3. Their subjects/audiences (general, academic, commercial)

USER o EXPERT - ADVICE
‘ PROBLEM
Input (Data) = ANALYSIS Cutput (Goal) _
User is looklng for an 1nformat10n Expert system asks questxons Expert system suggest
| and wants adv1ce onwhich  to determine user preference one or more information
‘| one to consider ' and constraints . by name '
'Expert system explain

suggestions as needed

Figure 5.2 A Process of Defining A Problem

4. Their producers (universities, companies, professional organizations)




5. Possible users (students, professionals, engineers, business men)

A diagram can be created to show a material as an object with attributes and potential

values.
: Attributes and values | |
"/;,;f’*/f Materials Science
Field o
‘Type / Ceramics
— | Students
OBJECT: Possible Users
material : Subjects/Audiences Academic
: Producers University

Figure 5.3 Factors of the Expert Systém

Phase 2. Developing an Initial Set of Rules
The first rule should apply directly to the goal.

. Rule 1: o
IF . Field = Materials Science AND
' Type = Ceramics AND

Subjects/Audiences = Academic AND
Producers = University AND
Possible Users = Students

THEN ' , R_ecommendation = peeded informatior_l

Rule 2: :

IF _ | Subjects/Audlences = 1mpor1ant

THEN " Rule 3, Rule 4, Rule 5, Rule 6, Rule 7 Rule 8 Rule 9, Rule 10,

o Rule 11, Rule 12, Rule 13
Rule 3: :
IF " Field = Materials Science AND

" Type = Ceramics AND
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THEN

"Rule 4:

THEN

Rule 5:
IF

THEN
Rule 6:

THEN
Rule 72

~ Subjects/Audiences = Academic AND

Producers = Companies AND
Possible Users = Students

Recommendation = needed information

Field = Materials Science AND

Type = Ceramics AND | .
Subjects/Audiences = Academic AND
Producers = Companies AND

Possible Users = Professionals

" Recommendation = needed information

Field = Materials Science AND

Type = Ceramics AND
Subjects/Audiences = Academic AND
Producers = University AND

Possible Users = Professionals

Recommendation = needed information

Field = Materials Science And

Type = Ceramics AND
Subjects/Audiences = Academic AND
Producers = University AND |

Possible Users = Business Men

Recommendation = needed information -

Field = Materials Science And

Type = Ceramics AND
Subjects/Audiences = Academic AND
Producers = University AND
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THEN
Rule 8:

~ THEN
‘: Rule 9:

THEN

Rule 10:

THEN

Rule 11:

IF

“THEN

~ Possible Users = Engineers .

Recommendation = needed information

Field = Materials Science And
Type Cerarmcs AND
Subj ects/Aud:ences = Acadermc AND

* Producers = Professmnal Orgamzatlons AND .
~ Possible Users = Students '

- Recommendation = needed information

Field = Materials Science And

Type = Ceramics AND
Subjects/Audiences = Academic AND

‘Producers = Professmnal Organizations AND

Poss1ble Users = Professwnals

Recommendatlon needed mfonnatmn

Field = Materials Science And

Type = Ceramics AND

Subjects/Audiences = Academic AND
Producers = Professional Organizations AND

Possible Users = Engineers

, Recommendation = needed information

‘ Fieid = Materials Sciencé A__nd ,

Type = Ceramics AND

Subjects/Audiences = Academic AND
Producers = Professional Organizations AND
Possible Users = Business Men

Recommendation = needed information




IF. . Field = Materials Science And
- Type = Ceramics AND o
| ‘Subjects/Audiences = Acadermc AND
" Producers = Companies AND =

- Possible Users = Engmeers

THEN = | Recommendatlon needed 1nformat10n
" Rule 13: _' o ‘ ’
. IF - Field = Materials Science And -

Type = Ceramics AND .
Subjects/Audiences = Academic AND =
Producers = Companies AND

.Possible Users = Business Men

- THEN " Recommendation = needed information
Rule 14; | |
‘IF. | Pfoducers = important
THEN - Rule 14, Rule 15, Rule 16, Rule 17, Rule 18, Rule 19, Rule 20, Rule 21,
| | Rule 22, Rule 23, Rule 24
Rule 14:
IF - : Field = Materials Science And
_ Typc Ceramics AND .
| Subjects/Audlences = Academic AND
Producers = University AND -
_ : Possible Users = Professmnals .
THEN Recommendation = needed mformatlon
 Rulels: R S
. IF Field=Materials Science And

Type = Ceramics AND |
Subjects/Audiences = Academic AND .-
Producers = University AND

Possible Users = Engineers

THEN - Recommendation = neede_d information




Rule 16:

TF

THEN

"Rule 17:

THEN
Rule 18:
IF

THEN
Rule 19;
IF

THEN
Rule 20:
IF

Field = Materials Science Ahd

Type = Ceramics AND
Subjects/Audiences = Academic AND
Producers = University AND

Possible Users = Businéss Men

Recommendation = needed information .

Field = Materials Science And
Type Ceramics AND
Sub_lects/Audwnces Acadermc AND

~Producers = Companies AND

Possible Users = Students

: Recommendatlon needed mformauon

Field = Materials Science And
Type = Ceramics AND
Subjects/Audiences = Academlc AND
Producers = Companies AND

" Possible Users = Professionals

- Recommendation = needed information

Field = Materials Science And

Type = Ceramics AND
Subjects/Audiences = Academic AND
Producers =.C0mpanies AND |
Possible Users = Engineers

Recommendation = needed information

Field = Materials Science And
- Type = Ceramics AND |




THEN .
Rule 21:
IF .

- THEN

Rule 22:

IF

- THEN
Rule 23:
. IF

‘THEN
Rule 24:
IF

~ Subj écts/Audiences = Academic AND

Producers = Companies AND
Possible Users = Business Men

Recommendation = needed information

Field = Materials Science And

Type = Ceramics AND
Subjects/Audiences = Academic AND |
Producers = Professional Organization AND
Possible'Users = Students |

Recommendation = needed information

Field = Materials Science And
Type = Ceramics AND

~ Subjects/Audiences = Academic AND
- Producers = Professional Organization AND

Possible Users = Professior_lalé '

Recommendation = needed information

Field = Materials Science And
Type = Ceramics AND -
Subjects/Audiences = Academic AND

* Producers = Professional Organization AND

Possible Users = Engineers

Recommendation = needed information

Field = Materials Science And

Type = Ceramics AND

- Subjects/Audiences = Academic AND -

Producers = Professional Organization AND

.. Possible Users = Business Men



THEN
“Rule 25:

F
 Then -
Rule 26:
IF

THEN "
" "Rule27:

IF

THEN
Rule 28:
IF

THEN -

Rule 29:
IF

Recommendation = needed information

Poss1b1e Users = important -

- Rule 26, Rule 27, Rule 28, Rule 29, RuIe 30, Rule 31 Rule 32, Rule 33.

Fleld Materials Science And

Type = Ceramlcs AND '

Subj ects/Audlences = Academlc AND
Producers = Professional Organization AND:
Possible Users = Students

Recommendation = needed information

| Field = Materials Scienée And

Type = Ceramics AND
Subjects/Audiences = Academic AND
Producers = Companies AND
Possible Users = Students

Recommendation = needed information

Field = Materials Science And

Type = Ceramlcs AND
Subjects/Audiences = Commercial AND |
Producers = Professional Organization AND
Possible Users = Students -

Recommendation = needed information

Field = Matérials Science And ‘

Type = Ceramics AND
Subjeéts/Audienccs = Commercial AND
Producers = University AND

Possible Users = Students




THEN

Rule 30: -

IF

THEN
Rule 31:
IF

THEN
Rule 32:

THEN
Rule 33:
IF

THEN

- Recommendation = needed information

Field = Materials Science And -
Typé =Ceramics AND

Subjects/Audiences = Commercial AND
~ Producers = Companies AND |

Possible Users = Students | .

'Récommendatioh = needed informatioh :

Field = Materials Science And
Type = Ceramics AND
Subjects/Audiences = General AND

- Producers = Professional Organization AND

Possible Users = Students

Recommendation = needed information

Field = Materials Science And
Type = Ceramics AND |
Subjects/Aundiences = General AND
Producers = University AND
Possible Users = Students

Recommendation = needed information

Field = Materials Science And
Type = Ceramics AND
Subjects/Audiences = General AND
Producers = Companies AND

Possible Users = Students

 Recommendation = needed information




It is neces'sary to have a goal- attribute‘ and  list * the goal-attribute,
RECOMMENDATION It is -also necessary create the knowledge base as a text
processor In this case, ‘the goal is listed like: Goal = Recommendation. -
" The consultation with the system usmg these rules would appear as follows ;
'Informatlon Consultatlon | |

What is the value of Fleld"

Matenals Science Materlals Engmeermg

| What is the value of Type"

Ceramlcs Polymers Composntes Metals Semlconductors
‘What is the value of SubjectslAudnences" '

. Academic Commerclal General

 Whati is the value of Producers"
_ .Umvers1ty Companies Professional Orgamzatlons
| What is the value of Possible Users"
| Students Professionals Business Men Engmeers
Phase 3. Enhancmg the Rules ‘
- The rules cover only a limited number of parameters In fact users may have needs
that have not been consu;lerec_l. It is necessary to _have enough rules to cover all of the
dif_t‘erent features that Iare available to develop this expert systern. There are several ways
to enhance the rule base system. The ﬁrst. is to ensure that the system _rnakes a"
reconnnendation, then add text for questions the system presents to the user. After that it
is necessary to. provide situations in which 'system can make more than one
recommendation After this, certain factors need to be added to express confidence in
. 'relatlonships expressed by the various rules The abstractlon can be added to 1mprove the
rules. Finally the rules need to be consohdated |
In the design of this expert system, it is possxble to add a rule when the system falls to
reach any recommendat1on |
Rule 34:
IF recommendation UNIGNTOWN

THEN DISPLAY “Sorry, but no recommendatlon is ava1lable

_Recommendatlon Not Available.




more sense to the user. The questions in Phase 2 are too crude for end users. When

everything is ready, it is possible to arrange for the system to ask friendlier questions and
to tailor questlons s1mp1y ask the text for each questlon the system mlght want to ask.

: Informatlon Consultation

Which Field of information do you. need?

I\_/Igteria_ts Sciencc M;iteﬁals _Engineering

‘What kind of information do you need?

Ceramics Polymers' Compcsites Metals Semiconductors
What is SubjectslAudiences of the information? - '
Academlc Commercial General |
Where does the mformatlon come from?
University Companies Professional Orgamzatlons
Who will use the information? o
Students Professmnals Busmms Men Engineers
In thls system, it is necessary to define the goal as multwalued Thls causes the
inference engine to continue trying rules until they run out, no matter how many passed.
When the system finishes, attribute RECOMMENDATION will have the names of all the
appropriate pieces of information. To get this, it is possible to add MULTIVALUED:

recommendation to the knoWIedge base. This would guarantee that the system would.
continue to seek values for RECOMMENDATION until it had exhausnvely exarmned all-

the rules that concluded with avalue forit. ‘
In ‘the .current form, the rules all hav.e. equal weight. In other words, every
recommendation is made with the same amount of certainty. When making the

_i'ecommendation, it is necessary to do so with varying degrees of confidence. By using

- certainty factors, the confidence the expert has can be codified in each recommendation. -

The number _O. ~ 100 can be added to the conclusion of ea,ch rule to indicate the expert’s

| certainty. '_The certainty can be used by users as a measure of the strength of the system’s )

recommendation. - With muItinle recommendations, certainty factors help users decide
~which one is the best. So the rule base can be modified to include a certainty factor with

each rule.

It is also necessary to provi'de_ specific question texts to the system and thus make much - - |



..Rulélz ‘

THEN
Rule 2:
- IF
THEN

Ru'l"e KHS

IF

THEN

Rule 4:
IF

'THEN

Rule 5:

| Sﬁbjects/Audiences = Academic AND |

Field = Materials Science AND
Type = Ceramics AND

Prodliceré = Univei'sity AND
P0551b1e Users = Students

Recommendatlon needed 1nformat10n (CF 40)

Subjects/Audlences = 1mportant
Rule 3, Rule 4, Rule 5, Rule 6, Rule 7, Rule 8 Rule9 Rule 10,
Rule 11, Rule 12, Rule 13 '

Field = Materials Scieﬁce AND

. Type = Ceramics AND

Subjects/Audiences = Academic AND
Producers = Companies AND

Possible Users = Students

" Recommendation = needed information (CF = 80)

Field= Materiais Sciénce AND

Type = Ceramics AND
Subjects/Audiences = Academic AND
Producers = Companies AND
Possible Users = Professionals -

Recommendation = needed information (CF = 80)

Field = Materials Science AND

Type Ceramics AND
| Subj ects/Audiences = Acadermc AND
Producers = University AND




“THEN
" Rule6:

THEN -

Rule 7:

THEN
Rule 8:
IF

THEN

Rule 9:.

IF

THEN

Rule 10:

Possiblé Users = Professionals -

Recommendation = needed information (CF = 80)

Fleld Materlals Sc1ence And

Type = CeraJmcs AND
Subjects/Audiences = Acadermc AND
Producers = Umver31ty AND

Possible Users = Business Men

Recommendation = needed information (CF = 80)

Field = Materials Science And

Type = Ceramics AND
Subjects/Aﬁdiences = Academic AND.
Producers = University AND

Possible Users = Engineers

Recommendation = needed information (CF = §0)

Field = Materials Science And

Type = Ceramics AND
Subjects/Audiences = Academic AND
Producers = Professional Orgamzatlons AND
Possible Users = Students

Recommendation = needed information (CF = 80)

Field = Materials Science And

Type = Ceramics AND
Subjects/Audiences = Academic AND
Producers = Professional Organizations AND
Pb_ssible Users = Professionals

Recommendation = needgd information (CF = 80)
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~ Field = Materials Science And -
Type = Ceramics AND
S.ubjects/Audi‘ences = Academic AND
Producers = Professionél_Organizations AND _
Possible Users = Engineers ' | o o | L o .‘

Recommendati(_)n = needed information (CF = 80)

~ Field = Materials Science And
Type = Ceramics AND
. Subjects/Audiences = Academic AND
Producers = Professional Organizations AND |

Possible Users = Business Men

Recommendation = needed information (CF = 80)

Field = Matéﬁals Science And.
‘Type = Ceramics AND

Subj ects/Audiences = Academic AND
Producers = Companies AND
Possible Users = Engineers

Recommendation = needed information (CF = 80)

| Field = Mat¢ri;'ils Science And
Type = Ceramics AND '
Subjects/Audiences = Academic AND
. Produceré = Companies AND |
Possible Users = Business Men

Recommendation = needed iﬁformation (CF=80)

Producers = important 7
Rule 14, Rule 15, Rule 16, Rule 17, Rule 18, Rule 19; Rule 20, Rule 21,
Rule 22, Rule 23, Rule 24 - '

|
|
|
|
|
|
|
\
|
\
|
|
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IR

* THEN

" Rule 15:

THEN

Rule 16:

. THEN

Rule 17:

THEN

- Rule 18; .

F

o Rhle 1_4: -.

" Field = Materials Science And -
- Type = Ceramics AND

Subj ects/Audlenees = Academic AND

. Producers = Umver51ty AND
~ Possible Users = Professmnals ‘

' Recommendatlon needed 1nformatlon (CF 65)

* Field = Materials Science And

Type Cerarmcs AND .
Sub_]ects/Audwnces Academlc AND

Producers = University AND ;

Possible Users = Ehgineers "

Reeommendation = needed information (CF = 65)

Field = Materials Science And -

- Type = Ceramics AND
‘Subjects/Audiences = Academic AND

Produicers = University AND

Possible Users = Business Men

. Recommendation = needed information (CF = 65) : '

Field = Materials Science And

Type = Ceramics AND
Subjects/Audiences = Academlc AND
Producers = Companies AND

" Possible Users = Students '

Recommendation = needed mformatlon (CF= 65)

Field = Materials Science And
Type = Ceramics AND




THEN

Rule 19:

THEN

* Rule 20;

IF

THEN

Rule 21:

THEN

Rule 22:

Subjects/Audiences = Acadenﬁc AND'
Producers = Companies AND -

Possible Users = Professionals

' Recommendation = needed information (CF =65) -

- Field= Matenals Science And
‘_‘Type Ceramics AND

Subjects/Audiences = Academic AND
Producers = Compames AND :
Possible Users = Engineers’

Recommendation = needed information_' (CF=65)

Field = Materials Sc1ence And
Type= Ceramics AND
Sub_]ects/Audlences = Academic AND
Producers = Companies AND
Possible Users = Business Men |

Recommendatlon needed mformatxon (CF 65)

Field= Matex'ials Science And

- Type ~ Ceramics AND

Subjects/Audiences = Academic AND
Producers = Professional Organization AND
Possible Users = Students B

Recommendation = needed information (CF 65)

Field = Meterials Science And

Type Ceramlcs AND
Subjects/Audiences = Academic AND
Producers = Professional Organization AND

.- Possible Users = Pro_fessionals




THEN

Rule 23: -

 THEN

Rule2d:

IF

‘THEN

Rule 25;

Then
Rule 26:

. THEN
. Rule 27:
IF

Recommendation = néeded iﬁformation (CF = 65)

Field = Materials Science And

Type = Ceramics AND o
Subjects/Audiences = Academic AND
Producers = Professional Organization AND

Possible Users = Engineers

' Recommendation = needed information (CF =65)

Field = Materials Science And

.Type = Ceramics AND |

Subjects/Audiences = Academic AND
Producers = Professional Organization AND
Poss1b1e Users = Business Men

Recommendanon needed mformatlon (CF 65)

Possible Users = 1mportant
Rule 26, RuIe 27, Rule 28, Rule 29, Rule 30, Rule 31, Rule 32, Rule 33

Field = Materials Science And

Type = Ceranucs AND
Subjects/Audiences = Academic AND
Producers = Professional Organization AND
Possible Users = Students

Recommendation = needed information (CF = 95)

Field = Materials Science And

Type = Ceranﬁcs AND _
Subjects/Audiences = Abadenlid AND
Prodﬁcers - Companies AND

Possible Users = Stud.ents




THEN
Rule 28:

THEN

" Rule 29: .

IF

THEN
Rule 30:
IF

THEN

Rule 31:

IF

THEN

Ruje 32:

Recommendation = needed information (CF = 95)

Field = Materials Science And |

Type = Ceramics AND _
Subjects/Audiences = Commercial AND .
Producers = Profcssional Organization AND
Pos.sible Users = Students

Recommendation = needed information (CF = 95)

TField = Materials Science And

Type = Ceramics AND
Subjects/Audiences = Commercial AND
Producers = University AND

Possible Users = Students

Recommendation = needed information (CF=95)

Field = Materials Science And

Type = Ceramics AND

Subjects/Audiences = Commercial AND
Producers = Companies AND
Possible Users = Students -

Recommendation = needed information (CF = 95)

Field = Materials Science And

Type = Ceramics AND

Subj ects/Audiences = General AND -
Producers = Professional Organization AND
Possible Users = Students o

Recommendation = needed information (CF = 95)

Field = Materials Science And




Type Ceramlcs AND _
Subj ects/Aud1ences = General AND
Producers = University AND

- Possible Users = Students

_‘ THEN Recommendation = needed_infonnatidn (CF=95)
" Rule 33: : ' '
' IF - Field = Materials Science And -

Type = Ceramics AND
_ Subj ects/Audiences = Genefal AND
* Producers = Companies AND
Possible Users = Students |

THEN * Recommendation = needed information (CF =_95)' _
Rule 34: , '
IF recommendatlon UNKNOWN

THEN  DISPLAY “Sorry, but no recommendatmn is avallable ?

Recommendation = Not_Available.

ASK type: “Which Field of information do you need?”

CHOICE type Materials Science Materials Engineering

ASK type: “What kind of information do you need?”

CHOICE type: Ceramics_ Polymers Composntes Metals Semiconductors
ASK type: “What is Subjects/Audlences of the information?”

- CHOICE type: Academic Commercial General

ASK type: “Where doe_é the information come from?” |

CHOICE type: University Companies Professional Organizations

ASK type: “Who will use the information?” .

CHOICE type: Students Professionals Business Mén Engineers

MULTIVALUED: recommendation




In addmon to addmg questions and certamty factors 1t is posmble to add rules to.
| mtroduce more abst:racnon into the knowledge base to improve the rules themselves. The ‘
way to add abstraction to the knowledge base is to look for the rules that the users would_'
- not understand. This is why rule 2 rule 14 and rule 25 have been added to find more
accurate mfonnatmn L A . ‘ '

In th1s system, many ruIes have been created. Most of these rules share a smular
attribute structure, It is possible to consolidate them all into a smgle, general rule that can -
aeees_s' a database table_to get dif_ferent sets of values. A rule that aecesses a database to )
obtain sets of different values is often called a database rule. i) The database rule can -

‘make the knowledge base much more efficient.

' RuleDB: _ |
F ' Field=[ JAnd
. Type=[ ]AND
' Subjects/Audiences =[ JAND
Producers = ]AND o
| | Pessible Usersk= [1]
' '_ THEN  Recommendation=][ ]
o Database Records | S
-Field - Type | Subjects/Audien | Producef Possible Users | Recommendation -
. . . . | . 1 ces - | | | | .
Materials Science | Ceramics Academic | University Students | Needed infol. .
Materials Science | Ceramics Academic Company Students : Needed 1nf02
Materials Science Ceramics - Commercial University | Students Needed mfo3

Tahle 5.1 Database Records of Rules :
Tlus database ruIe can be linked to a table of specxﬁc values in a database ﬁle When
" the expert system is running and the database rule comes up for consideration, the system

goes to the database”ﬁle and retrieves each set of values, one after the other. Each set of

- values s plugged into empty spaces in the database rule, and the resulting rule is tested. It




- passes or fails, and then the system goes on to the next set of values. Th1s continues until
all the sets in the database file have been tested. " |

The built-in backward chammg inference engine that is the heart this expert system
and usually the expert system building tool is sufficient for modest applications. The
built-in inference engine works well eneugh to assure that it is not necessary to worry
about changing it. o o | |

56 Integratmg Expert Systems and Database

The process of evaluatmg the role of database and creatlng a linkage can be achieved
‘with three steps. _ '
~ Step 1. Decldmg on the role of the Database

The current expert system could be used as a front end for the database askmg
questlons ‘and then initiating a database query. The consultation with the expert system
proceeds in the usual way, with the system asking the user questions and using rules to
reach a final conclusion. But once the system reaches its conclus1on, it then takes an extra
step by going out to the database to find an even more specific recommendation to give.

_This approach is specially useful in systems where the set of actual recommendations

changes frequently, while the set of the underlying logic remains intact. | |

| Adding the expert s.ystem front end to the existing database can be especially useful |
Whenever users have trouble making effective database queries. In effect, the expert

system asks databases for information they can more readily provide, applies rules to’
analyze the information, and then generates the actual database query.

The consultation begins with the expert system, although the user usually does not
know that an expert system is actually involved. The system asks qﬁestions and uses rules
‘to analyze the user’s needs and to determine the final fofm_ of the database request that

| will. obtain the infenhatien the user wants from the database. Once the expert system

_determines the correct form of the database query, it passes the query to the database

program that then executes the command and produces a response. The response could be -

a single data item, but more commonly the response will be a report of some kind.
Step 2, Preparmg for Data Access
 Ltis unlikely that database data will be 1mmed1ate1y useful to the rules in the system In

general, there are five areas, which need to be addressed when bulldmg the expert system




that will use the database; file access, file format, data type, data abstractlon, and data
1nteg1'1ty ) .
Database files are not always 1mmed1ately accessﬂale from the expert system, they are
.ex1stmg on the network and néed to be moved to a PC. The expert system needs to access .
the database file over the network. External data, especmlly created by other applications,
usually is not stored in a form directly readahle by the expert system. Sometimes, it is
necessary to write a convehtional program to convert external data from a format that is
, unsupported by expert system toa format that canbe read The knowledge base then calls -
this program every time that the system needs to read in new data. Once the
establishment of the links between the expert system and database and the 1nformat10n

can be read in, various low-level transformations are needed to convert the data into the
format and type that the knowledge base can use. It is unlikely that external data will be
expressed in a way that can be used by the rules preparing to expert system. Typlcally,
 the expert system does not think in terms of the fields of the database records it is
necessary to translate the data into the higher levels of abstraction that the expert system
‘can accommodate. This' is always a problem when the database has been developed
independently of the knowledge base. When the expert system accesses a database, the
desired data is copied from the database file into a knowledge base structure.
Occasmnally, duplication of data can cause problems
Step 3. Making the Connection '
- There are two basic ways to establish a database eonnection: by including database
commands in a rule, or by attaching database sourrcing to an attribute.

In this prolect database commands have been used to make the connecnon The tool,
which has been used to develop the expert system can program the database connectlon
directly into the rules. A number of commands can be included to read the database file

. in “the conclusions of rules”. When a rule is passed, the database commands (in its
| conclusion) are executed, causing the database to be accessed.

When the rule fires, the database eommand is executed It causes the database file

name to be opened and searches for a record that has a field w1th a related name equal to

the variable in the rule. If such a record is found, then the value is loaded into the




it can gét only one record per call.

knowledge base. Using a different command, expert system can get the entire record, but - - '
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Chapter 6 Innovatlve Feature

6. 1 A New Model of Demgmng Dlstance Learmng Programs
The distance learnmg aspects of a materials database model presented in th1s thesis -

could be used as a basis for designing a wide range of database-learning systems. The_'

mode! is adaptable and is possible, for instance, to change table contents, (and study .

areas) whilst maintaining the same logical scheme. It is also possible to achieve different
objectives by changing learning materials and instructions. The datebase-driven- format -
- would provide more flexibility to designer to review, edit, and upgrade. Thus the model
could be used to produce and re-produce learning meterials to users of different levels. In -
_addition, it is easy to.add new materials in existing learning materials to follow new
development and new technologies. |
6.2 An Expert System | 7
The proliferation of databases has led to a growing demand for skills in navigating and
manipulation of them. These skills are important not just in order to study and research in
Higher Education, but as an important transferable skill likely to be expected of all
- graduates by industry and commerce. Online databases can be said to embody and require
considerable expertise just by themselves. They contain substantial knowledge related to
many fields. “Browsmg’ which has been used in a very restncted and precise manner by |
) mformatlon scientists, is a very useful and effective way to find information. It also is -
used to describe all search activities that involve a level of imprecis.ion about the de_siredl _
outcome of the search. These search activities start td locate subject-specific material on
the Web by means of search engines and sﬁbject—speciﬁc indices and gateways. Many
search engines return results ranked aecordihg to the relevance of the site to the seatch
topic. In contrast to Web indices, subject gateways contain information on ttxe content |
and  quality of the catalogued ‘sites. A _critical _ feature is that users refine their
requirements over time as more information becomes .available. and set subgoals to satisfy
them. Reseerchers have stressed the importanee' of “serendipity” 'and its effective |
exploitation in the browsing process. But it also seems that expemse is more useful.
When users are searchmg databases and they may demde that they are not makmg the
: progress they would like. In a physical library, they mlght go to a help desk and talk to a -

librarian, When surfing on the Internet, they may w1sh_ to communicate with an expert by -
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telephone or emall The expert calls up a representatton of the users’ searchmg hlstory |
and composes suttable adwce This advice can be specific, general or remedial. It can'__
help to solve the current task, explam a genenc browsmg techmque or correct any.
apparent mlsconcepttons As palt of the explanatlon the expert passes on an annotated '
searchmg procedure, wh1ch the Users can view and even use on their own termmals _
In present case it would seem appropnate to. establish how to make that knowledge
* much mote accessible; asif one were consulting an e)tpert face to face. An expert system
c_ould be introduced, using stnall .rule—Based protocols. It could be developed to handle
| classification and selection'problems and operate asa backward chaining system in which

rules are used in order to determine appropriate values for the search goal. The rules

. could be grouped together in one set and then examine simultaneously. This approach

‘would be best suited as a rule base to help a user find needed information,
6.3 - Virtual Workshop
The study and research of materials science and engineering covers nlany fields and
- often involves practising and - developing laboratory techniques. By choosing distance
learning, students have no opportunity to carry out these experiments. An understanding
of these laboratory techniques has then to be deduced from texts and limited ﬁgures. But
* these cannot cover the full processcf expeﬁmentation. A new web site is therefore
proposed to attempt to mix video experimental representation with special_ electrical
technologies and computing packages. The nevtr web site is proposed to be a dyhatnic in
‘nature. By accessing the virtual workshcp, it:“is poss.ibI.e to. follcw a real experitn_ents'
process and get to know every detait It can'be used to teach users how lto operate the
expenment mstru:ments how to adjust expenment processes, how to test the working -
results, and so forth It can also be a site to compare information in books and better
understand theoretlcal examples _ _ :

' . “MS NetMeeting” could be used to transfer real-time video to students and who don’t
need to have video hardware. Students can get timetables of experiments and arrange
their own v1rtual laboratory The video and audio feature also allows students to ask
questions during experlments Technicians . can pass their opinions to students -

simultaneously using the same software. The sources can be the pre-recorded v1deotapes

- -which can be re-played at the any time when students have questlons




64 Direct Links

A vast amount of Materials Science and Engineering databases already exists on the
Web; therefore there is a great potential for using the database to support studies and
researches. Subject-speciﬁc searches on the Web have become more and more popular in
this area. Many search engmes return results ranked accordmg to the relevance of site to

| the search topic. “The user needs to recover many sites to evaluate thoroughly before -

1nc1ud1ng them in the reference list. Therefore, it would be very useful to develop a site . .

with structured links to othe_r materials related sites. Even mote useful would be materials
databases linked together as a distance-learning package. It would enable users to make
infonned choices on the sites they visit and access required Web sites directly from the
“Direct Links” at any time.
6.5 The Routers

There would be three routers in this model: Lecture Router, Tutorial Router and Lab
Router. The router pages would have no HTML and would be used to record in the
database that the student has been_to the specific lecture, tutorial and lab. The pages
redirect the student to the lecture, the tutorial and the experiment. They would keep trace
of a Student if he/she has attended a lecture, tutorial and lab, It Wou_ld be important both
to teacher and designer. Teachers could inspect and superuise.students" studies, and k:new
- who are working hard and who not; hence teacher could _know the reason causing some
learners® failure. Furthermore, teacher could give special adv'ices' and warnings to those
who seldom come to lecture, tutorial or lab and make them more active and working
harder. . |

To designer, routers can give them feedback on which pat'ts are popular, which not.
Those, many students are working with or are like to werk with, are desired designs; and
those, with few students, are not. Designer would be aware of weakness and 1nadequacy
of hlS desrgn and what would be next step of his des1gn o ' |
6 6 The Useof NetMeetmg as a Tutorial System |

- The tutonal system 1s supported by visual aids made ava1lable usmg MS NetMeetmgl
to prov1d__e multl-pomt, shared appllcatlons. MS NetMeetmg is a software tool for linking |

several Windows PCs in a conference session to enable communication and

collaboration. Up to 32 participants in a ‘NetMeeting’ can join 2 common chat session




and share c_ontrol of the built-in whiteboard. The tutor can deploy 31 studen_ts into one
group with a timetable for the tutorial'. The tutor and one student can speak to each othef

using the audio facility, and see each other if their machines have suitable video - -

equipment. A very useful faclhty allows an app11cat10n running on one of the machines in
the tutorial to be ‘shared’ with all the others, This application can take up the whole
screen, allowing the tutor to control the displays on all the othel_' machines in the meeting.
‘In “collaborate’ mode, control of thts application can be nassed to anoth.er participant at
any remote site. The use of NetMeeting enables and enhances’ the. communication
between tutors and students over the Internet or local Intranet. Different style of tutorials
can be accommodated to meet the requirements of all kinds of students The tutorial

| system provides text, video, audio and other functlons, whlch can solve the sorts of _‘
problems that would happen during the tuto'n'als{ On t_he other hand, NetMeeting has been
shown to be a stable and effective platform for distributtng' multimedia material at a much
higher resolution than is possible using the video signals common with most
videoconferencing features. | S | '

6.7 The Use of Question Mark as Online Assessment _

 As mentioned earlier, the commercial software “Questlo'n' Mark” can be used as an
online assessment database. With the use of QM, it is possible to create tests,l surveys,
questionnaires, and assessments for use via the web or an Intranet. There are two |
Windows applicstions, Question Manager a.ndl Session Manager. Question Manager can
be used to create questions and organise these within a hierarchical item bank. Session
Manager can be used to construct tests and surveys around these questions. As questions

- and tests/ surveys are created, they are saved within databases and published to the mdSter
server database. The QM server then accesses this database and serves out the tests and

| surveys to authorised i.ndivi.duals over the web or Intranet. The QM server also allows

~online security management and real-time analysis of respondents’ answers to the

surveys and tests.



Chapter 7 Fleld Trial Web Slte
7.1 Access - Easy of Use

The database proposed in this thesis has been designed for use by students and -

professionals worldwide. The design employs_'_ the Web pag_es as main carrier o

accomplish communication between database and users. It is a relational dé.t_abase and

data is‘kept m tables. These tables have similar style, and connect to each other using.

keys. This makes it an easy matter to establish a data-intensive Web site. The site

processes many pages, designed to couple with the database, This can be a unified source

of information. There is coherence with the form in which the information is offered, and |

in its quality, substance and usability. All of these are cdnfrqlléd by the database. Each
page constitutes a specific source of information and gives usei_‘s a straight view of the
_ systein. Links have to be made to pages. There is no ﬁeed tokeyina cdmplicated syntax
to access the database. Related items are “clicked” and users can access related pages to

get the required information, see Figure 7.1.
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Figure 7.1 Demonstration

The data-intensive web pages can be published on Internet ahd it accessible 24 hours a -

day, and 7 days a week. It can handle database requests at any hour. Users can request

117




access to the database through its command line interface. Requésts are handled in the

sequence they come in and multiple requests can be handled at aﬁy one time.

The design of this new Web site has been predlcated on a system dedlcated to specific

appllcauon needs and under the control of various co-ordinated subjects shanng the same

design goals. The key feature of such a data-intensive Web site is the ablhty to deliver

large amounts of information to a variety of users,
7.2 Access - Ease of Searchmg

One design feature of this data-intensive web site is the use of a CGI program. It is

| tradltlonally used to process online transactions and provide dynamic elements to static -

Web pages. With the working of PERL, CGI programs can exchange data with 'client.f

Web browsers. The data exchange involves parsing text input and outputting formatted
text (HTML code). The basic way CGI works ié that the Web browser accepts input Idata
from the HTML document in a similar way that searching engines operate. The browser
encodes the data into text string, and passes this data string to the Web server, which in
turn runs the CGI program. Users simply have to type in searching items in the correct
place.and “cliék” the related icon. The browser combines the input data into the query
sfring to be passed to the server. - ‘ _

In this current data-intensive Web'sife, there are several choices of search protocol.
Users can choose a desired searching method to get the needed informaﬁon. Calling up

"‘Help”, figure 7.2, provides an introduction to search techniques.
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Figure 7.2 Search Help




o ltis very easy to make a successful search using an appropriate key word to meet the
searchmg requlrement figure7 2. The CGI program and PERL program behmd the Web

site completes the process
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 Figure 7.3 Search Field

7.3 . Access - Ease of Assessment

Students access Perception Server via the1r web browser. After entering their correct
~access details, the entry can be gained and the server will display all sessions assigned to
their account name. The students can execute a session by clicking on the syrnbol. When
the session is run the student is presented with the first question bIock’s‘questions Once
they have answered all of them the student only need to click the Submit button, then the
‘answers will be saved to the Perception Server’s database file At the same time, the
feedback text and/or score band branches are generated '
14 Expert System — Ease of Operatlon

The design of this database involves a variety of technological approaches The expert
system uses inference and emphasizes making explicit judgements. The system is used as
a front end for the database, asking questions and then initiating a database query.

It is a small rule base system and is developed to handle classrﬁcatlon and selectlon
~ problems. Thus it is a backward chammg system in Wthh rules are used in order to
determine approprlate information for materials science and englneenng studies and
research. Because of the small rule base system, the Al techmques used in this design are
fairly basic. Since the knowledge base is readable, maintenance and debugging is also |

much easier than a conventional programining language. The knowledge base is created
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in a text processor and text is added for questlons, which the expert system presents to the E
user. When the system starts, it finds the goal—attnbute and them unmedlately backward
chains to find the value of the attribute. The questions are automatically generated. It
simply'asks for the value (when it has exhausted its search for rules that can provide a
needed value) In this expert system, a list of user-fnendly questlons is arranged The
question texts have been attached to an attribute, which means the questlons are produced
when the system needs to query the user for a value. The reserved word “ASK” is used to
identify the a_ttfibute to be associated with the text. It aleo provides a list of choices that
the user cah respond to. This is done by using the reserved word “CHOiCE”, followed by
the attribute and the poésible value that the attribute could take, Because qﬁestion text has
been added, the consultation is very logical to the user.

The built-in backward chaining 1nference engine that is the heart of this expert system'
is sufficient for modest applications. It will look at rules during the consultatlon and solve
the problem in a reasonably short time. | |
7.5 - Establish Limitations and Problems . _

. There are a number of limiting factors to be considered. Fn‘stly the concept behind the
establishment of this new database is to help solve problems which arise during distance
learning. To make the database work well it is necessary to know how to control the- '
demands of the database and the external relational database. It is also needed to know
how to make the expert system work well with the database. One big limitation is the
access to these datebases. - When ptepaxing the access to .a databaee, it is necessaxy to
clear whethe_r the database data is readable to a knowledge base. In general, there are five-
areas, which have to be addressed. ' . '7 -

1. The expert system needs to be able to access the database over network to load the
- datainto knowledge base. AR | “
2. The external data is created by different appllcatlons They are stored in different -
- forms and cannot be directly read by the expert system. Data type conversion is
carried out by conventional programs.

3. The knowledge base then calls the program every time the system needs to read in

new data. - _




4. Because the eXpert system and external database have been developed independently,

it is unlikely that the external database will be expressed in a way that can be used by
 the rules in the knowledge base. | o I
. 5. The expert system needs to translate the data 1nto the form ‘the expert system
requires.
- The above can potentlally slow down the operatlon of expert system If the database is
' modified 1mmed1ately after the expert system accesses it, it could provide outdated -
information. - S o _ o
Secondly CGI programs have been used for accessing database within the Web.
Because. the use of such programs is relatively s1mp1e, it has some limitations. HTTP
-servers, system programs that offer their services to browsers via HTTP, operate the

. _World Wide Web. HTTP consists of four phases: opening the connection, estabhshment

. ofthe eonnectlon request and reply. But it is important to underline the fact that HTTP

protocol has no memory. Thus, when a client issues several HTTP requests to the same
server, the server is not abIe to maintain mformatlon about the 0peratrons already carried
out on behalf of the same chent and of their results,

The execution of a CGI program starts with “the request” and terminates with the
return of “the results”, It is necessary to have an operatlng system process that is created,
carried out and terminated. This means that, at the time of creation, main memory space
must be allocated for the process Once 1n1t1ated the CGI program in turn requests a new
connection with the DBMS; the session is then closed before the termination of the
program. If there are many opemng and closing sessions with DBMS, it can become
- overloaded. _ ' |

Thirdly online assessrrlents can be operated using “Question Mark”. The new version
of “Question Mark” involves a new feature, which can easily deliver questions via |
Internet or Intranet. To do this, the'.PerceotiOn Servers have to be involved in the Web
site. Perception Ser\rers are puinc servers that will work with all kinds of assessments
(which have been edited hy using Question Mark and which need the delivery of sessions

and reporting). It is very easy for such servers to become overloaded Hence, students

may have to wait to access the Perceptlon Servers in order to do the assessments,




Fourthly the use of “NetMeetmg” as a tutorial tooI can easﬂy “group students up’ and
facilitate communication between them At the moment tutors only can do this w1th a
limited number_of students at a time. Old versions of “NetMeeting” only allow hmlted
communication with each other. Limitations also occur when users are using different:
platforms. “NetMeeting” forces users to use Microsoft Windows. Students  with

Macintosh or Linux machines can’t not plug in to the tutorial system at present. -




~ Chapter 8 Final Conclusions

. Within the context of rapid technological change and shifting market conditions,

-the education system is challenged with proifidihg increased ~educational
opportunities ','without “increased budgets. Many educational institutions are

' mlsweﬁng this challenge by developing distance-learning programs, In this field,

a lot of progress has been made. The use of WWW for flexible learning is the

"most popular way, WWW and Web browsers have made the Internet a user-

friendly'environnient. | Many universities have their oigvn orofessional groups
working on distance learning via WWW., They are providing all kinds learning
* materials to all kinds of users. This is useful both for students (adding to what

they have learnt in lectures) and also those who cannot attend universities and

colleges because of other reasons. Students also can choose d1stance learning as a-

self-study mode and a commence Program at any time and from any location.

. Increasingly good distance learning materials are being developed and put on to
world web sites. Most work well and give users extended choice.

. The integration of databases w1th distance learning programs can be an effective
and practical way to promote study. They are one of the most exiting and useful

IT applications for this purpose. Databases can be used to contain information on

-distance learning programs and courses, institutional teachmg materials, abstracts

of books, Journal aItlcles research reports conference papers, dissertations and
other types of literature relating to all aspects of the theory and practice. They also
offer links to worldwide searchable databases and basic support. There are
numerous online mailing lists for teachers and database help Imes
. ] Many umversmes and educational orgamzatlons are workmg in th15 area, They

have developed databases which provide access to open and distance learning

literature for planmng, decision-making and learning, both for students and adults. -

They can encourage practltxoners to become better mformed about open and

distance learning theory and its pl'aCthC worldwxde o

. A review o_f educational web sites reveals that most them are working databases

for learning programs. Some of these databases function as distance learning sites

only in the broadest sense because their contents cover a wide range of
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knOwledge“ Users can find almost anything on the World Wide Web, including

) learnmg materials. But they are not spemﬁc for distance learning It takes time to

access and re-access Web 81tes and collect related mformatton Typlcally in

__Matenals Science, it is hard to find any speclﬁc database for dlstance learnmg
- Thus the current work is fully _]ustlfied

." The distance:learning aspects of a materlals database model presented in thls

thesis could be used as a basis for de51gmng a wide range of database Iearmng

systems fora number of reasons N
Flrstly, the model is adaptabIe. It is possible, f_'or instance, to change table

‘contents, (andstudy areas) whiIst maintatning the same logic'al scheme. It is also

- .possible to achieve different objectives by changing learning materials and ._

instructions. -

Secondly, the use of Web pages Within the interface of the model provides user-

friendly human-databased dialogue. The interface can be easily personalized by -

different designers without affecting the contents of databases.
_Thirdly, 'the use of commercial software such as “Question Mark” allows
_ designers to compile and deliver questions. Designers only need to think about

content and type. It also allows fast and automatic feedback.

Fourthly, the inclusion in the model of “MS NetMeeting” facilities real-time

communication between user and educator. Microsoft products have very wide

PC market share. ThlS means that the mclusmn would be adaptable and sultable'

for most of users.

. Fifthly, an expert system is proposed for development and integration into the '-

_ model. This integration gives the model an allusion of human intelligence makmg
it more user friendly. ‘

Sixthly, the “Showcase” aspect allows users to acquire, assimilate and associate
knowledge and 1deas by canymg out a number of case studxes contalned within
it.

Seventhly, the model p_rovides an opportunity for video'experim_entations and a
“Virtual Laboratory”, and a practical method of delivery. '




Finaliy, the model highlights the nieed for adapting the environment to the
learning needs of users in specific area of materials science and engineering. Th:;is
adaptation is shown to be accomplishable using new IT technologies. These
technologies will allow the instructional objective of the system to gét close to the

learning needs the user By adapting both contents and mode of delivery.




Appendlx A Table of 84 Materlals Databases and

Querles
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~ Table1_Lboro

' 14/11/2000

Type of Activity 'z i info. PublicinfoCou |Info! Proj linfo! Insti
Advanced Polymers Absfracts http:/fnorman.lib.uconn.ed Un:versnty of Conne technical information about the General Yes No \Yes No
Aluminium {industry Abstracts, UCL http://narman.lib.uconn.ed University of Conne coverage of the world's techni Commercial No No No No
Aluminium Industry WWW Server hitp:/Awww.aluminium.net/ Aluminium Industry ‘Aluminium Industry Commercial No -No No - No
AMDIS _ http://www-amdis.iaea.org International Atomic stores and maintains recomm ‘Academic Yes No Yes No .
Applied Science & Technology Abstracts  http:/www library.ualberta University of Albert ‘acoustics, aeronautics and sp General Yes No Yes Yes
)Atomic and Plasma physics databases http://plasma-gate weizm {The Weizmann inst Databases for Atomi¢ and Pla ‘Academic Yes No Yes Yes
Atomic Data for Astrophysics Atomijc Data for Astrophy University of Kentuc'server provides links to basic ‘Academic = No No No No
ATOMIC SPECTRA DATABASES http://physics.nist.gov/Phy NIST This database contains criticallAcademic ~ No No No No
Brad Hein's Nanotechnology Site hitp://www.nanosite. netre Brad Hein Nanotechnology General Yes No Yes MNo
Cambridge Scientific Abstract http://www.csa.com/ Cambridge Scientifi Mateirals databases General Yes No Yes Yes
CAMPUS®, the Plastics Database http:/iwww.campusplastic (CAMPUS single-point data, multi-point d .Commercial No No No - No
CebBASE/Materials on WWW - http:/iwww.centor.com/  |[CenTOR Corporati Engineering material propertie Commercial No No No No
CenBASE/Materials on WWW http:/Avww.centor.com/cb (CenTOR Software ‘over 35,000 plastics, metals, ¢ Commercial No No No No
Ceramic Materials Database hitp:/art.sdsu.edu:591/m 'sdsu ~__Search for Ceramic Materials General No No No No
CfA AMP Atomic and Molecular Databases http://cfa-www.harvard.ed Harvard-Smithsonia Atomic and Molecular Databas Academic ~ No No No No
Chemdex http://www.chemdex.org/ (Chemdex.org a directory of chemistry resour General Yes No No Yes
CIMC Materials Database http: /Nibweb.uncc.edu/cim Curriculum Material indexes older materials which General No ENo No No
Composite Materials - DTIC Database httg Ilcomgosne about.co jAbout.com Business/Careers, Composite Commercial Yes No No No
Composites Registry —htto://www.compositesreq Durability, Inc an easy method to locate man (General Yes No No Yes
Copper Data Center Database, UCL http://norman.iib.uconn.ed University of Conne bibliographic database of the General Yes No iYes No
COREX Bibliography http://xray.uu. g._elttygertext COREX Core Edge Excitation Databas Academic  |Yes No No No
Corrosion Abstracts, UCL http://norman.lib.uconn.ed University of Conne Ebibliographic information in the . General Yes No Yes No
CSA: Materials science collection hitp://www.library.ug.edu, (Cambridge Scientifi Engineering, Materials Scienc Academic -~ iYes No No No
DemoBase - Materials Science hitp://ntwww.hef jhu.eduy/ JHU Hundreds of demonstrations a General No. No- No No
Dept of Metals and Materials Engineering http//www.mmat.ubc.calulUBC . information on specific people, Academic  Yes No Yes No
Digitalfire Ceramic Materials Database http://ceramicsearch.com/Digitalfire Corporati jinformation on thousands of g General No No No - No
e-lonization http://physics.nist.gov/Phy NIST . This is a database primarily of !Academic No No No - No
Engineered Materials Abstracts . http://iwww library.ualberta \University of Albert covers the science and techno General -~ Yes No Yes Yes
Engineered Materials Abstracts, Ceramics http://norman.lib.uconn.edUniversity of Conne icomplete worldwide informatio General Yes No Yes - No
Engineered Materials Abstracts, UCL http://norman.lib.uconn.ed:University of Conne the research, manufacturing p General Yes " No Yes No
Engineering & Technology Databases - http:/fwww.du.edu/~jokrau Engineering & Tech databases General {Yes No No Yes
ENGnetBASE - hitp:/iwww.lib.mtu.edufirv [ENGnetBASE Engineering Database Online Academic No - iNo “No No




- 14/11/2000

Table1_Lboro
g i Hoder; _ [Subject/Audi [info: Publicjinfo: Coulinfo_ Proj Info_ Insti
GAPHYOR Database hitp: Hgaghyor Jpap.u-psud Centre de Données A Database on the Properties ‘Academic No _No . ;No No
Instructional Materials Database for MST http://www.pnl. gov/educat MST : Provide a primary site for peop Academic No Yes No Yes
Interactive database of plastic ' ttgﬂ_jfm google.com/se ipolymerweb.com hundreds of material suppliers Commercial No- No No No
InterCom - Corrosion Material http:/fwww. corrosionsourc 2000. Corrosionsou designed to support the techni Academic Yes Yes Yes Yes
Japanese Materials Science and Englneen http.llwww -japan.mit.edu/ Massachusetis Instiiinformation related to Japanes General Yes No Yes Yes
Materials Algorithms Project ‘http://www.msm.cam.ac.u University of Cambr iserves as a centre for the "vali Academic Yes Yes Yes Yes
Materials Business File =httg f/norman. lib.uconn.ed University of Conne focuses on industry news, inte :Commercial No No No No
MATERIALS DATA MODULE http:/Avww. granta co.uk/pr.Cambridge Enginne contains data for 2760 engine ‘Academic No No No No
Materials Database hitp://materials. nQI co.uk! The National PhysicMaterials Database General No No . No No
IMateria!s Database - Composite Materials http: //composite.about.co about.com Ecomposites materials Commercial No No No No
IMaterials Education Library http://msewww?2.engin.um {Univerisity of Michig Materials Education Library - 'Academic Yes Yes No iNo
[Materials Science (Numerous subfiles) . http://norman.lib.uconn.ed University of Conne Contains numerous subfiles; a General No No No No
[Materials Science Citation Index 'http.//www.isinet.com/pro_Institute for Scientifi provides access to current bibl General Yes No No No
{Materials Sciences Databases http:/iwww.library.ug.edu. The University of Q Materials Science and Engine General Yes Yes Yes Yes
[MatWeb http:/iwww matweb.com/ MatWeb - Online Materials Information R Commercial No No No No
[MatWeb Gains 100th Corporate Partner  http:/iwww. matweb.com/p EMatWeb property data on Metals, Poly 'General No No No No
MEMS Material Database http://mems.isi.edu/mems MEMS Clearinghou mechanical properties, electric General Yes No No No
NIFS http:/famdata.nifs ac. jgl Data and planing ce Numerical Databases for Ato Academic Yes No Yes No -
Particle-surface resources on the Web  htip: Ilchaos fullerton.edu/ (California State Uni Web Sites Academic  No No No Yes
PartMaker's Materials Database http:/fwww. partmaker co PartMaker stores materials data that is us Commercial No “No No No
Physical Sciences & Engineering Library http://www.mclennan.libra McGill University.  Electronic Databases Academic Yes No Yes Yes
PLASPEC Materials Selection Database  http: -/jwww library.upenn.e| D&S Data Resourc detailed engineering and desig General No No No No
PLASPEC™ Materials Selection Database http:/library.dialog.com/b! [The Dialog Corpora /detailed engineering and desig General No No No No
Polymer Chemistry Hypertext - http:/Avww.umr.edu/~wif/ University of Misso Polymer Chemistry Hypertext |Academic No No - No No
Folymer Online hitp://norman.lib.uconn.ed University of Conne Polymer Science and Enginee :Academic '~ No No - Yes No
Polymers and Composites http.//www.brinell.kth.se/p Materials Sites Materials Sites - General No No No No
PolySort http://www.polysort.com/ PolySort Plastics and Rubber Industry | Commercial No No No “iNo
R A P | D/CAST: Materials Database htto://www.ncemt.ctc.com National Center for The Materials Database modu General No No No No
REMR Maintenance and Repair Materials ' http://www.wes.army.mil/ Waterways Experi identify products that may be aCommercial No No No No
Smart Materials and Structures http:/iwww.usc.edufisd/ele USC ' this journal covers both basic General Yes No No No
Table of Isotopes http://isotopes.|bl.gov/isot (LBL - LBNL Isotopes Project Academic No No Yes Yes
Technical Databases http:/iwww.vartm.com/dat V System CompositVSC has a wide breadth of co [Commercial No No No No




Table1_Lboro

Subject/Audi Jinfo. Public

info: Cou

; Info. Proj !!nfo‘““lnstl

The Composite Corner _tip_llwww advmat com/ [THE COMPOSITE . Links to information about adv :General IYes No _iNo Yes
The Copper Page- - hitp://www.copper.org/  |International Coppe jinformation on copper and its {Commercial [Yes No. ~  iNo No
The COREX Database http://xray.uu.se/hypertext COREX Atomic and molecular core ed /Academic No No No No -
[The IRON Project httﬂgw{m"ggp"gwqg_aﬁg_ uk/ {The Queen's Unive [The tron Project has the goal 'Academic  Yes No Yes |Yes
The PLASPEC Materials Selection Databa ‘http./iwww.plaspec.com/ Bill Communication Materials selection database General No No No No
The Semiconductor Subway http://www-mtl.mit.edu/se MIT Microsystems Links to all manner of semicon Academic Yes Yes Yes Yes
The World's Source for Plastic Materials Infhitp:/www.idesinc.com 1IDES, Inc plastic materials information or Commercial No No - No No
Thermal Protection Systems Expert and  hitp:/asm.arc.nasa.gov/tp NASA Ames ReseaThermal Protection Systems E General No No No No
TOPbase http://cdsweb.u-strasbg fr/ Opacity Project calculate the extensive atomic Academic No No ;No No
Web Site for Instructional Materials Databa httg //depts. washington.e {The University of W Provide a primary site for peop Academic No Yes ‘No Yes
Web-Based Databases - hitp://www. library.cmu.ed Science & Engineer Web-based Databases General Yes No - No No
Weld Microstructure Development Modelin http://engm01.ms. ornl. gov:Oak Ridge National Weld Microstructure Develop ‘Academic No No No "~ INo
Weldasearch - the materials joining databa http://www.twi.co.uk/infser Weldasearch Servi ‘apply a welding process, or de Commercial |Yes No Yes No
World Ceramic Abstract hitp:/iwww.csa.com/detail Cambridge Scientifi la comprehensive database for General Yes No Yes No
WWW links to Commercial sites htp:/iww.asm-intl.orgw ASM International, Materials Commercial sites  General \Yes No Yes . Yes
WWW Virtual Library: Ceramics http:/fwww.ikis fhg deleN WWW Virtual Libra Ceramics - General . Yes Yes Yes Yes
XPS International http:/fwww. xpsdata.com/ IXPS Intemational, | Digital XPS Database systems Commercial No No No No
X-ray interactions with Matter page at LBL http: fAWWW- cxro.lbl.gov/op LBL Database of atomic x-ray scatt'/Academic  No éNo : No No
X-Ray WWW Server http: ﬂxray uu.se/ Uppsala University i COREX bibliography and data Academic Yes No Yes Yes
Yahoo's Materials Science site http://dir.yahoo.com/scien Yahoo All aspects of materials scienc 'General Yes Yes Yes Yes
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» Subject/Audience

ttg Ilnorman lib.uconn. edufNewSantlDatabasestatabaseinfo cfm‘?ID =816 .

X-Ray WWW Server

Academic

Polymer Online Academic
\Web Site for Instructional Materials Database Academic h‘ttugm ([degts wwawsmlllpgtonwggmq{p_)__t_ilt__qapj]‘lpg resources. htm! S
Materials Algorithms Project Academic htto://mww.msm.cam.ac. uk!maplmapmjam html
COREX Bibliography “Academic hitp://xray.uu. se/hygertext!corex html
AMDIS Academic ttg./lwww~amdas.laeé.orgfdatabases.htm
Atomic Data for Astrophysics Academic Atomic Data for Astrophysics
CfA AMP Atomic and Molecular Databases Academic hitp://cfa-www. harvard. edu/amdata/ampdata/ampdb.shtml
GAPHYOR Database Academic http://gaphyor.lpgp.u-psud.fr/
"~ INIFS Academic http://amdata.nifs.ac.jp/
IATOMIC SPECTRA DATABASES Academic hitp: HQ‘ hysics nist.gov/PhysRefData/ASD1/choice htmi?nist beta.html
e-lonization Academic htip://physics.nist.gov/PhysRefData/lonization/Xsection.html
The IRON Project Academic http:/Avww.am.qub.ac.uk/projects/iron/
TOPbase Academic http:/fedsweb u-strasbg fritopbase.html
Physical Sciences & Engineering Library Academic 'http-//www.mclennan.library.megill.ca/pselimining. htm
CSA: Materials science collection Academic http:/Aiwww, library.ug.edu.au/iad/journals/csascript.html
tinterCorr - Corrosion Material Academic 'htto /lwww.corrosionsource. com/indexhtm
MATERIALS DATA MODULE Academic http:/fwww.aranta.co.uk/products.ces. comgonents datamodules.materials.htmt
Instructional Materials Database for MST Academic http://www.pnl. govleducatlonlmstdata htm
Atomic and Plasma physics databases cademic hitp: leasma-gate weizmann.ac.il/DBfAPP.htm|
ENGnetBASE : Academic hitp:/fwww.lib.mtu. eduhrvpltndexdatalmorelnfolENGnetBASE
Particle-surface resources on the Web Academic http:/fchaos fullerton.edu/mhslinks. htm|
Table of Isotopes Academic - httg Ihsotoges It govhsotogesltm htmi
Weld Microstructure Development Modeling Academic http://engm01.ms.ornl.gov/
X-ray interactions with Matter page at LBL Academic - thttp: /www-cxro.tbl.govfoptical_constants/
The Semiconductor Subway ‘Academic http://www-mil. mit.edu/semisubway.html
Dept of Metals and Materials Engineering Academic http://www.mmat.ubc.calunits/mmat/default.asp
Materials Education Library - Academic - hitp:/imsewww?2 engin umich.edu:591/menu.himil
Polymer Chemistry Hypertext Academic hitp:/Awww.umr.edu/~wiff
The COREX Database Academic http.//xray.uu.se/hypertext/corexdb html
hitp./fxray.uu.se/ :




Queryz
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eb Site for Instructional Materials Database

Subject/Audience.::

| Info: Course

httg Ildegts washmgton edulmtu’teachlng resources. html

Academic Yes
Materials Algorithms Project Academic .|Yes " ihttp:/fwww.msm.cam.ac. uklmaplmapmam tml ]
InterCorr - Corrosion Material Academic- Yes htto://www.corrosionsource.com/index.htm
Instructional Materials Database for MST  |Academic’ Yes http: iwwow, pni. qovleq%ggpﬂ{myggta htm
The Semiconductor Subway Academic Yes http://www-mtl.mit.edu/semisubway.htmi
Academic Yes http://msewww? engin.umich.edu:591/menu.htm|

Materials Education Library




Quérys

| ‘525’ ; i

i Subject/Audience .

: Info Publication.

[Info_Course [ info_ Project

“Info! Institation"

‘[Materials Algorithms Project

Academic -

Yes

Yes

Yes

Yes

InterCorr - Corrosion Material

Academic

Yes

Yes:

Yes

Yes

The Semiconductor Subway

Academic

Yes

Yes

Yes

Yes

.~ 14/11/2000
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[ Subject/Audience.
Advanced Polymers Abstracts -~ {General r
. |Applied Science & Technology Abstracts - [General http:/iwww library. ualberta callibrary_html/databases/asta/desc. html
Brad Hein's Nanotechnology Site General http://www.nangsite. neUresourge§lpanotechnoloqv resources htm|
Cambridge Scientific Abstract ' General http:/www.csa.com/ .
Ceramic Materials Database General . - http:/fart.sdsu.edu:591/materialbasesearch.htmi
Chemdex- General nttp://iwvww.chemdex.org/
CIMC Materials Database General ‘hitp:/flibweb.unce. edu/cimc/cimedb.htm
Composites Registry General http://www.compositesreq.com/ :
Copper Data Center Database, UCL General. http-//norman lib.uconn.edu/NewSpirit'Databases/Databaselnfo.cfm?1D=103
Corrosion Abstracts, UCL General http://norman.lib.uconn.edu/NewSpirit/Databases/Databaselnfo.cfm?1D=103
DemoBase - Materials Science General ' http.//ntwww.hcf. jhu.edu/matsci/
Digitalfire Ceramic Materials Database General hitp:/iceramicsearch.com/materialf :
Engineered Materials Abstracts General http://www.library ualberta.caflibrary htmlfdatabases!csaema htmt
Engineered Materials Abstracts, Ceramics  :General : http://norman.lib.uconn. edqueng|r|UDatat;m§£%@ﬂ§£§§ﬂrﬂqmgfmﬂg =648 |
Engineered Materials Abstracts, UCL General http://norman. fib.uconn. edu/NewSpirit/Databases/Databaselnfo.cfm ?ID=647
Engineering & Technology Databases - General - hitp:/Awww.du, edu/~jokraus/NSME/tech-dbs.html
apanese Materials Science and Engineering General hittp:/Avww-japan.mit.edu/MatSciEng/
Materials Database General http://materials. npl.co.uk/NewlOP/MaterialDatabase htm!
Materials Science (Numerous subfiles) General hitp: //norman.lib.uconn. edulNewSplrltlDatabaseleatabaselnfo cfm?ID=759
Materials Science Citation Index General ihttg [www.isinet, comlgroductslmtat|onlc|tmsm htmi
Materials Sciences Databases General hito-/iwww library.ug.edu.au/database/materialsdb. htmi
IMatWeb Gains 100th Corporate Partner General http://www.matweb.com/pr02. htm|
IMEMS Material Database General : hitp://mems.isi.edu/mems/materials/ '
PLASPEC Materials Selection Database General hitp://www library.upenn edu/dialog/fileinfo/dial 321 html
PLASPEC™ Materials Selection Database  |General . http://library.dialog.com/bluesheets/htmi/bl0321.html -
" |Polymers and Composites General ' hitp:/ivww brinell.kth.se/part3 htm!
R A P | D/CAST: Materials Database General . http:/iwww.ncemt.cte.com/thrustAreas/casting/rapidCast/mat _db.html
Smart Materials and Structures General : ib_t_tg 1AW, usc. edufisd/elecresources/gateways/smart_materials.html
The Composite Corner - General http:/Awww.advmat.com/
The PLASPEC Materials Selection Database [General - o ttg.llmmu.glasgec.com!
[Thermal Protection Systems Expert and General ‘http://asm.arc.nasa.qov/tpsx/tpsx-web.shtml -
Web-Based Databases General ?http:llwww.librarv.cmu.edulvaubiect!§ciencesldbases.html




}: Subject/Audience: |

General

- hitp:fhwww.csa.comidetailsV3/worldcer.html

WWW links to Commercial sites General hitp:/iwww.asm-intl.orgiwww-asm/othersit/commorgs htm
-WWW Virtual Library: Ceramics General W‘http:/{mrvw.ikts.th.dq{yﬂ!NL.ceramics.html :
Yahoo's Materials Science site General http://dir.yahoo.com/science/engineering/material_science/

© 14/11/2000
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4 : SubjchAudience i URL:
. Materra!s Scuences Databases General Yes ‘hito:/www.library.ug. edu auldatabaselmatenalsdb html
'Yahoo's Materials Science site General Yes hitp://dir.yahoo. comlscuencelencnneennqlmatenal science/
WWW Virtual Library: Ceramics General Yes http:/iwww.ikts fhq.de/vI/VL.ceramics. htrl




Query6 - '_

-Info.: Course. | Info: Publication

Info_ Project |- Info. Institution |

Title &

: Subject/Audience:

Yes

iYes

Yes

Yes .

General

Yes

Yes

Yes -

‘ Maferials Sciences Databases
Yahoo's Materials Science site

General

Yes

Yes -

Yes

Yes

Yes

General

WWW Virtual Library: Ceramics .-
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L ".*%.znaSubjectlAudience

[Materials Business Fl[e Commercial http /Inorman.lib.uconn. edu!NewSpmt!Databasestatabase!nfo cfm?ID=758
Weldasearch - the materials joining database {Commercial "http:/iwww.twi.co.ukfinfserviweldas.html - o
CenBASE/Materials on WWW Commercial http:/ivww.centor.com/cbmat/ -

Aluminium Industry Abstracts, UCL Commercial - http://norman Jib.uconn. edulNewSpg_nt/Databaseleatabaselnfo cfm?ID=505
CAMPUS®, the Plastics Database Commercial - http://www.campusplastics.com/ -
PartMaker's Materials Database Commercial - http://www.partmaker.com/material.htm

The World's Source for Plastic Materials Info .Commercial http:/Avww idesine.com

REMR Maintenance and Repair Materials Commercial hitp:/iwww . wes. army. mllfREMRIreganrlrgrmatl db.himl

Materials Database - Composite Materials Commercial ~_hitp/icomposite.about. comlbusmess!comgosnte/i:bra[xlblmatweb htm °
Composite Materials - DTIC Database Commercial http://composite about.com/industry/composite/libraryiweekly/aal 10397 htm?once
Interactive database of plastic Commercial http://www.google.com/search?q= materlaIs+database&start—320&sa N
Technical Databases Commercial hitp:/Awww.vartm.com/database.html .

Aluminium Industry WWW Server Commercial http:/fwww.aluminium.net/smelters/e europe.html

IThe Copper Page Commercial http:/Amww.copper org/

MatWeb. Commercial ‘hitp:/iwww.matweb. com/

PolySort Commercial http:/Avww, polysort.com/

XPS International Commercial 'http://www.xpsdata.com/

CebBASE/Materials on WWW Commercial http://www.centor.com/




| Qu'eryB

ubject/Audience

- [CebBASE/Materials on WWW

[ Title 'Info_ Publication | Info. Course | Info. Project: | Info_ Institution -
Materials Business File Commercial No ' No - No - No
~ ICenBASE/Materials on WWW Commercial No No No No
Aluminium Industry Abstracts, UCL - [Commercial No No No No
CAMPUS®, the Plastics Database Commercial No No No No
PartMaker's Materials Database Commercial iNo No No No
The World's Source for Plastic Materials Info  (Commercial No No No No
REMR Maintenance and Repair Materials Commercial No No No No
Materials Database - Composite Materials Commercial No No No No
Interactive database of plastic Commercial - No No No No
Technical Databases Commercial No No No No
Aluminium Industry WWW Server Commercial No No No No
MatWeb : - Commercizl No No No No
PolySort Commercial No No “INo No
XPS International Commercial No No No No
~ - ICommercial No No No No

14/11/2000




Appendix B: Simple Questions .




WangYanSample | ‘
Monday, November 13,2000 17:.01 = : ' : |
Block 1, 20 question(s), maximum score 100 '

Question block _ _
Welcome to my online assessment!

10f20

Which industry is associated with Port Talbot? W
C a. steel
C b, aluminium

| C ¢ tin
© d. copper

IF choice a. is selected
Set score to 5

Correct!

2 of 20

Whjch of the followihg is NOT commercially viable for energy storage?

T a. fermented methanol
~ © b, geothermal rocks |
€ ¢, tidal barrage
€ d. nichel-cadmium batteries

IF choice b. is selec ted
. Set scoreto 5

3 of20




P

M, )
! a T e R

- In the sequence Li Na K, which is next?

G a Ca
C b.Ba
C e 8r
© d.Rb

IF choice d. is selected
- Set score to5

Correct!

4020

Which of the following is irrevefsibly processed?

C a. moulded fireclay

(" b. polyethylene bottles

€ ¢. vulcanized rubber tyres 7

C d. extruded aluminium o o ]

IF choice c. is selected
Set scoreto 5

Correct!

'50f20

Quartz is a mineral of?

C aSi
C b.Ca




o C c Cr
- CdaA

IF choice a. is selected
Set scoreto 5

Correct!

6 0f20

&
e e

. — . o N,
" In energy conversion where does the greatest inefficiency lie? B sy

- C a. combustion of coal to fuel ash o
C b. conversion of steam to mechanical ehergy of rotation
C ¢. conversion of coal to steam S _
€ d. conversion of mechanical energy to electrical energy

IF choice a. is selected
Set score to 5

Correct!

70f20

Kaolinite is commonlu called?

€ a. limestone
C b. clay

C ¢.sand
€ d, gravel

IF choice b. is selected
Set scoreto 5

Correct!

8 of 20




e

-Hematite is a-mineral of? &M

C a Co
 b.Ni
C ¢.Pb
€ d.Fe

IF choice d. is selected .
_ Set scoreto 5

90of 20 )

Galena is a mineral of?

C a.Pb
© b. Mo
C ¢ Sn
€ d.Mn

IF choice a. is selected -
Setscoreto 5 .~

Correct!

10 of 20

Bauxite is a mineral of?

C a Al
C b. Sn



c. Sn
C 4. Mo

O

IF choice b. is selected
Set score to 5

Correct!

110f20

Which is NOT an halogen? J

CaF
7 C b.Br
G c. He
Cd.cl

IF choice c. is selected
Set scoreto 5

Correct!

12 of 20

: ,
: : : ey oo 8
Which of the following is NOT commercially viable for energy storage? M

€ a. fermented methanol
€ b. nichel-cadmium batteries
C c. geothermal rocks .

- Oq, tidal barrage

- IF choice c. i selecte_d
Set scoreto 5

13 0f 20




Alini : | 5 e gl TS S
Kaolinite is commonlu called? fm—=/==mwd
C -a. clay
(‘ b. sand

C ¢. gravel |
© 4. limestone

IF choice a. is selected
Set scoreto 5

Correct!

14 0f20

- Quartz is a mineral of?

C a Cr
Cb.Ca
C ¢ Al
C 4. 8i

IF choice d. is selected
Set scoreto 5

Correct!

15 0f 20

Bauxite is a mineral of?

C a Sn
- € b.si




C ¢. copper

. d. aluminium

IF choice d. is selected
Set scoreto 5

Correct!'

16 of 20

Which is NOT an halogen?

C aF

Cb.Cl
C ¢ Br
C d.He

IF choice d. is selected
_ Setscoreto 5

Correct!

17 of 20

North sea gas is composed mainly of?

€. a. ethane
C b. methane
€ ¢.butane

' d. propane

IF choice b. is selected
Set score to 5 '

Correct!

18 of 20




Kaolinite is commoniu called? &

C aclay

C b. gravel
- Cocsand

o d. limestone ,

- IF choice a. is selected
. Setscoreto 5.

Correct!

19 of 20

IF choice a. is selected
Set score to 5

Correct!

20 0f 20

Hematite is a mineral of? %=

€ a.Pb
C b.Co




C ¢ As
- ©d.Bi

IF choice a. is selected
Set score to 5

- Correct!

Score band 1
0% to 59%
Sorry, you have failed!

~ Score band 2
- 60% to 100%
-Congradulation, you have passed! -
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