; e3eX. UTL8I 6T. BNk  The present invention relates to an'integrated | earning

system and, nore particularly, to such a systemsuited,
exclusively, to the devel opment and managenent of e-lear ll mmm Ium]w uﬂ and
services for conpanies and institutions. BACKGROUND Traditiopgl Lraining

programs require detailed objectives_ apd_ master trainers. These 2pr ocesses

are slow and tend not to 10 be adaptive to the specific | .

characteristics of each recipient of the training. It i ’]@ﬁ@@m%ﬁwﬂm t he
present systemto address @QirERRlTE® AERrRNRRGOEYEPER Of ti i oned
di sadvant ages. 15 BRI EF DESCRI PTI ON OF | NVENTI ON Accor di‘ngl y}6%%*one br oad

formof the fh%vegkggg?ﬁ her& drd REOVEded. gD iy e%atﬁ%%gg@ewgléx%m
conprising at least: (a) K content creation subsystem A cont ent
del i very, gubsystem ( .content consunptiqn nagenen ub m
Prefer as(\y y saia}dgysfoce}r% %rft%ﬁecgﬂia%glyﬂdgg asur?hl £ -Sg%rt%g‘t Sgtl%ségeggghglﬁg}fem
and a format converter subsyste In a further broad formaaf the invention
A ST v A i i SR P I et B S AR P et

| earni n - 2 sdystem, said content builder adapted to derive data in
difﬁere ntent and services for companies and institutions.

BACKGROUND

Traditional training programs require detailed objectives

and master trainers. These processes are slow:and tend not to

10 be adaptive to the specific needs and characteristics of each
recipient of the training.

It 1s an object of the present system to address or

ameliorate one or more of the above mentioned disadvantages.

15 BRIEF DESCRIPTION OF INVENTION
Accordingly, in one broad form of the invention there is
provided an integrated learning system comprising at least:
(a) A content creation subsystem
(b) A content delivery subsystem
20 {(c) A content consumption management subsystem
Preferably said system further includes a multi-format
storage subsystem and a format converter subsystem.
In a further broad form of the invention there is provided

a content builder for the above referenced integrated learning



Pl

formats and fromdifferent sources; said builder further adapted to format
said data into a unified format and to order said data into content in the
formof |earning objects. 5 In yet a further broad formof the invention
there is provided a content consunption managenent subsystem for an
integrated | earning systemas referenced above, said content consunption
managenent subsystem i ncorporating a user usage profile store which
nonitors and stores data pertaining to usage 10 by a user of content made

avai | aklyg thy;saladdl Rbageateduleaeni laga§y§aeerb BRL EFe DESERI P 1 N £5 HRAW NGS
Enbodi ments of the present invention wll now be described 15 with

refereQ%%mEQstQ%da%Q%%P%H%E%Qeﬂ%a@bﬂgéeﬁhe%%h@ pfk 9ded E§r@h@£0§&a€%@£ra”‘
of an integrated |earning systemin accordance with a first generalized

embodi nente Of, e 4 Flrdegﬁ'%ta Y eNL| ?1'?1f1f g f%r}nét aRéOEE Qk £a£%95 dagont ent

creatlon portlon 0 he system o I's a OM/dlagran1for

t he crgﬁgeé) g?teé%nE%nEhsuEE%ble fPeause nkgcc%rdance with the system of
Fig. |; 1 0C ot & systen1arch|tecture sui ~abl e

for an |npl ntaglon % te reatlo rtion of the systemof Fig.

176G, 5ot KL 1 AbF BiBRSER I o g o PRESRGRTEMEGF FHY. 4
provided a content consumption management subsystem for an
integrated learning system as referenced above, said content
consumption management subsystem incorporating a user usage

profile store which monitors and stores data pertaining to usage

10 by a user of content made available by said integrated learning

system.

BRIEF DESCRIPTION OF DRAWINGS
Embodiments of the present invention will now be described
15 with reference to the accompanying drawings wherein:

Fig. 1 is a block diagram of an integrated learning system
in accordance with a first generalized embodiment of the present
invention;

Fig. 2 is a block diagram of a content creation portion of

20 the system of Fig. 1;
Fig. 3 1is a flow diagram for the creation of content

suitable for use in accordance with the system of Fig. 1;



Fig. 6 is a block diagramof the functional capability of an authoring
portion of an inplenentation of a content creation portion of the system of
Fig. |I; Fig. 7 is a block diagramof a format converter sub-system 10
suitable for use with the systemof Fig. |I; Fig. 8 is a block diagramof a
system architecture suitable for inpl ntation of the content consunption
managenent portion of the systemof Fig. 1; Fig. 9 illustrates a role-based
tenplate for an 15 inplenentation of the content consunption nmanagenent

portion of fhe SYsti@M0fh1HG chaglht oF0al | |§}3§Eﬁlafa§§h§t§5tb£e hg@{%ﬁm
applicable to the content consunption managénent system of Fig. 1 11

i ohl | ght:s sharagherkatheson n LR REEAAL onof: 20, the-conhenle ¢

consunption nana enment portion of system 12 |IIustrates
exenpl g, ste%?%% |n th? operatlon of an |nplenentat|on of the cont ent
consunption nanage portion of the systen1of Fig 1: - 4 Fig. 13

def i nes tab structures suitaple. f i | enen on of the
content con &r?pt |g~I eneht “P Jr?o%‘?l Cf rea{ﬁ)lo = tki BYPETAI LED
DESCRI PT] ON OF PREFERRED ENBCDINENTS Wth |n|t|al reference to Figs. 1, 2

and’3 tHerfé% s %l lustrated in general i zed forman integrated | earning
system 10 in accordance wiith a first preferred enbodi nent of the present

i nvention. IF6-9Br dadty, 2t Re OFkt &grdtred |Far Mgt 4ystemab FartRites-a ebntent
creation portion which, in this instance, conprises content builder 11
whlch|4§Eﬁﬁﬁﬂ%ﬁﬂ%Q)@Rﬁkﬁ%ﬁe@%lﬁglémpéﬁﬁﬁﬁt%%Hﬂén@flﬁ FPBRPEBNEEARRTLON
initially stored in varying formats and including, in this instance, video
dat a 1Pontiaimiafy tbeusystdat af151d4, luser information tables 15 and ot her
raw content 16. The integrated |earning system 10 further includes a
content del iRdgr.y Bys$ e bilockhidsagnshan€eai forhe tf comvefrtarbsowseystem
interface 17 which includes a link 18 to course content which is specific
to @ useridarlaMran tuse parchi enkasybtemser Figerf,ace 17 20 has been

custom zed. In this instance exenplary user 19 is able to "click™ on |ink

18 in his orrpiher specid gl driowsielgrdit e5f aces ylsk 30 ATt dteWeS¥-ipabloNs
of single format content 12 which have been sel ected by system 10 as
speci fifot OiSBImdeatior 0¥ the content consumption management portion
of the system of Fig. 1;
Fig. 9 illustrates a role-based template for an
15 implementation of the content consumption management portion of
the system of Fig. 1;
Fig. 10 illustrates a skill hierarchy applicable to the
content consumption management system of Fig. 1;
Fig. 11 highlights characteristics of an implementation of
20 the content consumption management portion of the system of Fig.
1;
Fig. 12 illustrates exemplary steps in the operation of an

implementation of the content consumption management portion of

the system of Fig. 1;



In this instance user 19 is part of an enterprise or institution 20 which,
typically, wll include adm nistration staff 21, training staff 22 and
managenent staff 23 as well as other users 19A of integrated | earning
system 10. 5 The roles of the staff 21, 22, 23, 19, 19A can be nodel ed
wWithin a structure tenplate 24 form ng, part of a content consunption
managenent system 25 which itself forns a further portion of integrated

| earning system 10 as illustrated in Fig. 1. 10 The three primary systens,

nanely the gantents ciepiion sysiemsctheccrolentjdebivery systemand fhe
content consunption managenent systeminter-relate and co-act in a manner

to be OGegprdfied A0 DG dglal Lobelow &Qﬁé%&%‘. Sh PRV glénd 1t ﬁg&@éﬁ% £

. . of .
| earni ng system 10 which 1s adapted to pr e course conte 15 specific

to exenpl ar r 19 ans of browser interface 17 or like
electrgﬁ#%- %ﬁgi gélfgéfg?ﬁediun1having comenced with multi-format data

derived fromnmnultiple sources such as data sources 13, 14, 15, 16. Wth
reference to Fig. 2 the content consunption nanagenent 20 system 25 of Fig.
1 co-acts particularly with the content buil der %ysten111 of Fig. 1

it ki g

parﬁicd? QﬂQﬁiﬂﬁi o 8?0?5@?%%%@? %ﬁBQREFQN user usage profile

store 26. The store 26 tracks the usage of content 12, as illustrated in
tabul ar for Hith Filgit2alsora§e¥oneRii It a Fjidsti | &7 of 2 e uskr thgreThes
i nformati on derived - 6 fromthe user usage profile store 26 is utilized
by the Eoht¥nta &shsumAsHiF Hdiigfe o fystiemessatedadsirsning eHetenr Rer
in accordance with a first preferred embodiment of the present
invention.

10 Broadly, the integrated learning system 10 includes a
content <creation portion which, in this instance, comprises
content builder 11 which is adapted to generate single-format
content 12 from content initially stored in varying formats and
including, in this instance, video data 13, training course data

15 14, user information tables 15 and other raw content 16.

The integrated learning system 10 further includes a content
delivery system, in this instance in the form of a browser
interface 17 which includes a link 18 to course content which is
specific to a user for whom the particular browser interface 17

20 has been customized. In this instance exemplary user 19 is able
to “click” on link 18 in his or her specific browser interface 17

so as to view sub-portions of single format content 12 which have

been selected by system 10 as specific to user 19.



devel opment of training courses and course content suited to and

specifically directed at each individual user 19. 5 Wth further reference
to Fig. 2 the single format content 12 conprises a plurality of |earning
obj ects, designated in this instance LO1, LO2 ... LO N The |earning

objects are derived froma w de range of nufti-format data such as data 13,
14, 15, 16 and are converted in the content builder 11 by a converter 27

into a 10 unified format suited for driving browser interface 17.

par ti cul ar prefepied foramtdhe (acuatyps XM formale Wih felerene

3 particular steps in the generation of cou con are

observed that the 1

In a
to Fig.
gai%% in

bl ock di%gﬁigkgorn1g§bﬁf@_q§ iq&l§€% Hed bxifgntfgg Jgg L%ﬁ%&%}sFL%%%é%L be

Cess Hasses hrough a

ing p

each desi ted by a status [ one of "under construction”, "waiting
vl oWt St 4 no ShT GVl Stab 2F oPaasdBnSAERT, SRETEnce (F HITR %19 13
i nclusive a specific_exanple of an inplenentation of an integrated | earning
syst emOLOSA USeFEw!26 BénEE§€9F%E%dw%?%F?%ﬁ%n%ﬁﬁﬁ@“t6‘¥he subsyst ens maki ng
up the system CONTENT CREATI ON SYSTEM 1.0 Introduction Virtual Content
Factory (VCRPe aFSds st ent of t&Ehr AlFor2Li 28 prid)rect9P i G627 aPgeledet od

provi de a web-based content 5 managenent system As project requ

renent

st at es,WitHe WCR sis¢aMgtpirevi dempluatei oad oformiusnblr@iiontodnt anaAagearht
pl us content builder. W use Factory' to sinulate the idea of storing raw
mat er i atendurgtt ioef | RetaydnEntt eagabée Eontwemich nidsél ér dutrrfsoramattursbheh as

10 text, audio and video, and produci ng products that are the onl

i ne

t rai ni ngpmmitcer i @af sinthsyfaredrekbdamgiridesyegem redreas af 1tsacavgd| tar negs
progress on the learning materials, VCF should also keep the record of the
users' usage of the content. VCF is a sub system of Learn For Life project,
so it has to 15 provide interfaces to its sibling systens of My Portal as

weljp as | SDFhe three primary systems, namely the content creation

system, the content delivery system and the content consumption

management system inter-relate and co-act in a manner to be

described in more detail below thereby to provide integrated’

learning system 10 which is adapted to provide course content

15 specific to exemplary user 19 by means of browser interface
like electronic~-based delivery medium having commenced
multi-format data derived from multiple sources such as

sources 13, 14, 15, 16.

17 or

with

data

With reference to Fig. 2 the content consumption management

20 system 25 of Fig. 1 co-acts particularly with the content builder

system 11 of Fig. 1 particularly, although not exclusively, by

way of a user usage profile store 26. The store 26 tracks the

usage of content 12, as illustrated in tabular form in Fig.

2, so

as to build a profile of each user 19. The information derived



Design Overview 2.1 General 20 The solution for a system of reusable

content managenent and content buil der was proposed with the foll ow ng

desi gn goal s: g _ . To provide Course Builder Wzard for generating

on-line training nodules fromthe reusable content stored in the "Factory'.
To sinplify the reusabl e content npn@gpnent by properly 5 categori zing

the content according to the specific domain. : To tag content with

nmet adata conpatible with | M5 standard. . To convert existing content from

the formafl fMuand ploge LIBe: 1S FAPIDEY o &0; 21 Zo o) OBnEoBLA LS, Per

pr oj ect reqU|renents stemis designed to support usa | e content
manage is er o0 design a siit arch| tur can
be easi y ex % #8%38Q§%§¥ t R ?%%séglll 633%%% erent %nalﬁ %gg%ent,

it should I5 a e with t tructlona Nh ds%
G obal HEE R o or A APMSP S C R 808R. CPIE8p BEPF EE e dSSrBRYobRl S e:
1. Broad rea he system nust reach to as wi de an audi ence as possible

over theP§mt QﬂgﬁﬂnghrﬁﬁFe?hP§ ReaRsIRHEV A bfISAF Upi-qui t ous | nt er net

technol ogi es such_as XM, HIM, JSP and CSS, 2. Extensibility: The system
shodl d be d&bitghefrsd athate fenaestanfly ungt fbfAs SéaklBe foaBREy CAPGEEHE- i n

in the future. g 3. Reusability: The system shoul d be designed to
|dent|fy2ag@mprlses a plurality of learning objects, designated in this

instance LOl1, LO2 .. LO N. The learning objects are derived from
a wide range of multi-format data such as data 13, 14, 15, 16 and
are converted in the content builder 11 by a converter 27 into a

10 unified format suited for driving browser interface 17. In a
particular preferred form the format is XML format.

With reference to Fig. 3 particular steps in the generation
of course conteqt_a;e illustrated in block diagram form as can be
implemented by content builder 11. It will be observed that the

15 building process passes through a number of phases each
designated by a status, being one of “under construction”,
“walting review”, “waiting approval” and “released”.

With reference to Figs. 4 to 13 inclusive a specific example

of an implementation of an integrated learning system 10 will now
20 be described with reference to the subsystems making up the

system:



i npl enent reusabl e architectural conponents that can be | everaged by future
projects. This is a key design objective. 5 4. User Interface: The system
shoul d have a user interface that is intuitive and consistent. A user
interface standard should al so be defined to support future additions to
the site. 5. Scalability and Robustness: The system should be desi gned 10
to transparently scale to take advant azge' of additional conputing power or
ot her technol ogical inprovenents the Internet may have in the future. 2.3
Desi gn C S si gn approaches are follows: 15 1.

Thr ee- tdl%ga&é: dlﬁgft"?‘?g?ﬁegg%gﬁi cation architecture: The systemw || adopt a
distriblfuTted b | iication architecture that consists if the three | ogical
tiers that rﬁg@rﬁﬁg‘gﬁﬁﬂy run on different parts of the network. This
ensures extensi bili ta/, scalability and robustness to handl e 20 | arge nunber
of users. 2VIIEHiRdctCH Lt eti2CaphY 0ddhFl 0 destiyh; S¥BRBBNEAt LHfFbakRt t o

i mpl ement: The system design enphasizes on the reusability and

encapstidid o1&t - orisented gatiasci Ploes PrPVd dsy stemr e Papadl efithtethese
principles with Java Beans. - 10 3. Leverage on Java, JSP, and Java
Beans tedtausinsgitesysTead.systemwi Il rely on the "wite once, running every
where" Java centric technol ogies to devel op reusabl e software conponents. 5
3.0 System Ax<hipregtaarte ©egrniiremeftl Featenol ogye 1.VCravaBeuvdr Pagesd€éJSP):
2. Java Bean: 3. Mcrosoft SQ. Server: 10 4 . Video Server 5. Borland

Appl i cafurort iSarsvesf el sBbilkanchnArplti asdrnaren@ertveslulM consefit SQilServer
and Video Server 15 4.0 Application Architecture 4 .1 Overview The
schematiie @fet heasystem abchiiedltee dhey MEF | 6f SBevrifg Firgur aderz2813he
architecture adopts the three-tier architecture for building distributed
web- basgeh appl  catt Hnrhe ThEutHKEE EbRtSnAr €n &irPeesent ableg: Ti 8hich 2as
Application Tier:

10 text, audio and video, and producing products that are the on-
line training materials. As for meeting the requirement of
tracing learners’ progress on the learning materials, VCF should
also keep the record of the users’ usage of the content.

VCF 1is a sub system of Learn For Life project, so it has to

15 provide interfaces to its sibling systems of My Portal as well

as ISDS.

Design Overview

2.1 General

20 The solution for a system of reusable content management
and content builder was proposed with the following design

goals:



25 3. Data Tier - 11 4.1.1 Presentation Tier The Presentation Tier
refers to the user-interface between the users (consuners) and the System
For exanpl e, users access and interact with the Systemthrough HTM.- based
web pages with a 5 web browser. 4.1.2 Application Tier The Application Tier
is the mddl eware that encapsul ates co n content managenent processing
functions required to build the reusabfe content factory. 10 It has the
following logical parts: 1. Factory user adm n services. 2. Content

resourcg aILPcat&og.gont olrser%%Fgg. 3. Lont ent. buil der services. .4,
Cont ent " managenght "&8Fvi €47 59 5 BAFsFy U583 Addich s&FirEes " Théle 1F8fer to
manage aut hori zed content_ factory users b ssignin roper rights. The
factory user%raa]rrblr’s%/s?@a‘l‘%\%lﬁi E,ro&nq trﬁ%ﬁ%?ﬁ%r,coé‘gﬁgénts%ciﬁetogr}nmgl}}%e
bui | der, course revi ewer and course rel ease approver. 20 Content resource
al | ocation cOM%dI*%services: These refer to assign the necessary spaces for
storing result courses of XML files, or audio/video files. ' Content
bui | der *ser vieesinmidde relher neyseddesecput¢ner Mansaethend gerema®egAli ne
courses fromfactory reusable content. - 12 Content managenent services:
Thes® refer tateprel oy dite reusailte abgnctingst bytipe ospelel Contdama imet adat a
taggi ng, index, sorting and searchi ng services.

o To tag content with metadata compatible with IMS standard.

%> To convert existing content from the form of HTML and store

into the ‘Factory’.

10 2.2 Design Goal

As per project requirements, the system 1is designed to
support reusable content management. The vision, however, is to
design a site architecture that can be easily extended to
support the reusability of different domain content, it should

15 also compatible with the Instructional Management System Global
Learning Consortium (IMS) standard.
The specific design goals are:
1. Broad reach: The system must reach to as wide an audience

as possible over the Internet medium. This means the use of

20 ubiquitous Internet technologies such as XML, HTML, JSP and
CSS.
2. Extensibility: The system should be designed so that

features and functions can be easily plugged-in 1in the

future.



4.1.3 Data Tier 5 The Data Tier refers to front-end and back-end
data-sources that the VCF Systemw ||l interact with. It includes the SQ
server database of user information tables, raw content unit; file systens
of training courses and video data service. 4.2 Wal kt hrough |0 The

foll owi ng exanpl e gives an idea of h_ovsg) a course can be built, reviewd and
rel eased online by using VCF system Step 1: Course builder chooses to use
course builder wi zard or to build the course by interactive node. In the
process; thaetQubseitlal 4hel $ysYRACTSHERNS! TACTddiY gneld X ePadndify fadde
option is using Wzard after step 1, then the Wzard wll guild t'he user,

who i s Couriﬁ\lpggi;nleg%r’réﬁ’s%fér ﬁtrecg%i*%%c%ﬁ'ﬁ%%e %‘?xﬁ£§$%§s}(ﬁt‘i‘a§§ by Rtaps -

The end resu the course w in the co rmat in the

al l ocated fi,l tem spac And the status of_.the course is_ _Wajtinhg 20
SRRSO - RV Sheal o Sy o i Gl e Wi ST Sk N
then the course builder need to instruct to build the course structure and
i mport the CORE&ETEEhrough the interactive node interfaces. And the end
resul t Js also in_the XM. forma - files allocated on the file

t of 13
sysfem? Vhe P SenpIRERTTRR: sTdfusS 6Tt he SBBHF€e OV ges YT VAPERRERRR VI ew

that is intuitive and consistent. A user interface standard

should also be defined to support future additions to the

site.
5. Scalability and Robustness: The system should be designed
10 to transparently scale to take advantage o¢f additional

computing power or other technological improvements the
Internet may have in the future.

2.3 Design Approach

The system design approaches are follows:

15 1. Three-tiered distributed application architecture: The
system will adopt a distributed web application
architecture that consists if the three logical tiers that
may physically run on different parts of the network. This
ensures extensibility, scalability and robustness to handle

20 large number of users.

2. “Object-oriented” approach to design; component approach to
implement: The system design emphasizes on the reusability
and encapsulation object-oriented principles. The system

will implement these principles with Java Beans.



Step 3: Then the course reviewer needs to go through the course materials,
do- comment or nodify. And after conplete, the 5 status changes to "Witing
Approval'. Step 4. The course approver then will review the course again
and author the systemadmn to active the course status as Released' , if
the course content is considered as_c?HpLeted. At this point, then the
course nodul e is available to consuner “as 10 accessi ble online training
course nodule. 5.0 JSP Pages JavaServer Pages are used to inplenment the

|t er acti veyodunane St gabace job USELY TSy llOBIdAR! AERSIRA M gaFaCkALY'

These pages are grouped into the follow ng | ogical groups. 15 They are, 5.1

User Adm n pe%g]%%%mg:‘éﬁesloe é}geoﬁé\d% p‘%gei%eS.ogl-cgolntg@%nin@nagﬁgpa%n;wggg s 5.4

W zards pag nteractive de ‘pages Conponent s o0 fry to
make the software as _reusapl e conmponents, we, adopt Java Bean techpol ogy to
Take busi ned8 gt oGBEE A LOTMOPL BT PERsoq Nt TFARP BOSRSaD ResSobEIRE? can
be |inked to%§ther into - 14

components.

5 3.0 System Architecture Overview
3.1 Terminology

1. JavaServer Pages (JSP):
2. Java Bean:
3. Microsoft SQL Server:
10 4. Video Server:
5. Borland Application Server:

3.2 Borland Application Server, Microsoft SQL Server and Video

Server

15 4.0 Application Architecture

4.1 Overview
The schematic of the system architecture for VCF is show in
Figure 4.
20 The architecture adopts the three-~tier architecture for

building distributed web~based applications. The three tiers

are:
1. Presentation Tier:
2. Application Tier:

25 3. Data Tier



wor kabl e process flow to neet the required jobs. And these beans functions
can be expand easily if the requirenent changed or new functions are
introduced in future. For conveni ent managenent, these reusable software 5
conponents are grouped into the foll ow ng groups: 1. Database access beans
2. HTML/ XML parser beans 3. Presentati;gn_beans 4. File system operation
beans 10 7.0 Dat abase Design The systemis database centric, so the process
and interface informati on need to be captured into the relevant tables. The
t abl es 4y, Qr ovpes&hOatien fMidOW Ng categories 1. User tables - For content
user managenent 15 2. Content tables - For reusable content managenent 3.

Metadata tabhes pr&EQindddiod hei dEt adatAs t 8g0ikRg 4scResQUEEeatabbagyzefOr
al | ocate physical space for audio/video files 5. Interface tables for My

Portal_enFolLnd er{agesn, ity Mp 20RO Al dieduid it | DLertage Labl es

for 1SDS - For 1nt es wmth I'SDS reduirenent, ontent usage tracing

Pr bl enf Ther 6 376 1015 "bf 61 | Sar g CouSes OFF drrlér &0 BRACTorne. for

i nst nce: qgackBoard, Lotus Notes, WebCT etc. W 10 need an application to
convert "tReXEVL format courses into reusable LO, and store the LO in our
Vi rtual ntent Factory. Solution Fig. 7 illustrates a format converter in
t he forﬁ$£f£anAfgiPﬁﬁ%XB%rgé?? The application has these features:
Application should be able to access the course page from sone security
platform eglB adRBSaFation| deftf f ¥St H&ecoRt et om HIRE rESRRSuLages

Classify the content, add Meta Data, and reformat the object as VCF needed.
- .St or eCPHROL CPPtehe WA gement processing functions required to puild

the reusable content factory.

10 It has the following logical parts:
1. Factory user admin services.
2. Content resource allocation control services.
3. Content builder services.
4, Content management services.
15 Factory user admin services: These refer to manage

authorized content factory users by assigning proper rights. The
factory wusers are system admin, content provider, content
editor, course builder, course reviewer and course release
approver.

20 Content resource allocation control services: These refer
to assign the necessary spaces for storing result courses of XML
files, or audic/video files.

Content builder services: These refer to course builder

wizard to generate online courses from factory reusable content.



O her Area 25 1. Convert Mcrosoft Wrd and Power Point format to Learning
hject. 2. Upload the local files to VCF directly. - 16 AUTHORI NG SYSTEM
FOR CONTENT CREATION SYSTEM Fig. 6 illustrates the functional conponents of
the process of authoring a course docunent or |earning object and the tools
avai l able for doing so. 5 CONTENT CONSUMPTI ON MANAGEMENT SYSTEM 1.0

I ntroduction Skills Devel opnent System (SDS) is another sub system of the
Learn For Life project. It is a web-based skills managenent 10 systemt hat

mai ntai ns t rRyicng nha?f_r&%er&err?é nsBgyf eyt ewsrrand defall edoskidle desgebptions
of enployees. It has difterent roles to support different types of users,

ik ' ) ' [ d b d i
| ket ral nef, ande iord gb?h I?cr%'v%% c%%tte[)}?ct Sr{z%‘ﬁc?’l eg%%&%’r}lgg,s ?PH&‘? In

many conpani es eac avi n own sets C ose1y

wWth t rtual_ lLearni r.(VLC) to provide a convenient interface
for on- o|r>1€el gl;%rnl’clji %%?%Hgn&g%g\ﬁl ®fview 2.1 General The systemis to

provi de fya rk.io manage training 20 plans, reviews and skills of
enpl oye4e'2‘|"i%1 gg%gﬁpkﬁ%?f The different roles and their functions are shown

in the table below and in Fig. 9.
5 %he Data f%er reé%rs to front-end and back-end data-sources

that the VCF System will interact with. It includes the SQL
server database of user information tables, raw content unit;
file systems of training courses and video data service.

4.2 Walkthrough

10 The following example gives an idea of how a course can be
built, reviewed and released online by using VCF system.

Step 1l: Course builder chooses to use course builder wizard
or to build the course by interactive mode. In the process, the
course status 1s ‘Under Construction’.

15 Step 2.1: If the option is using Wizard after step 1, then
the Wizard will guild the user, who 1s course builder, to
generate the course materials steps by steps. The end result of
the course will be in the content of XML format in the allocated
file system space. And the status of the course 1s ‘Waiting

20 Review’.

Step 2.2: If the option is using interactive mode after
step 1, then the course builder need to instruct to build the
course structure and import the content through the interactive

mode interfaces. And the end result is also in the XML format of



- 17 Roles Functions Adm nistrator Create and nmaintain system settings
like job types, departnents and users. User Access courses, view training
reviews, training progress and skills. Trainer Create courses, schedul es,
training plan, skills, reviews and reports. Manager Approve plans, view

reports and training plans and create.reviews as well. A two-level skill
hi erarchy as shown in Fig. .0 is used™5o that we can capture details of a
conpany's skill reeds and map it to their job functions. The rel ati onshi ps

5 bet wegn dhese Javels And Hat hen cameasnt gnah EBﬁg%@e?y%&%@S@ué' 3P

shown bel ow. 2.2 Design Goal The spécific design goals are: 1. To create

t he HGQ§§§Q£XM§EPE%r%P%gOk% ﬂﬁéi£¢§gzyé$e , 2. To have a structure to

capture training information. e abl'e to create and maintain

enpl oyees' tJ.ai_hing ans .and skills. - 18 2.3 Design Approach T

syst em desi gsiltaefppgbaghgrsl é:?lee i TS R §°°9 iﬁd %r e-As°t Igﬁg: 1.
Three-tiered distributed plication architecture: The 5 systemw || adopt
a di st Bt ey JrcetS onCHITH t REt BPR that ARONEFSEE FPmPﬁ%t?hrEEe
logical tiers that may physically run on different parts of the network.
Thi § enstA®es ShHEFSSHIYO t'V215¢8PabPPFeV2 Bnd robust ness to handl e | arge
nunber of users. 10 2. "Object-oriented" approach to design; conponent
approach to $%fR effentTheTheCYySe eRPBESVEH dfiffasiizel drevike rEwsabicnireg and
encapsul ati on object-oriented principles. The systemw || inplenent these
principﬁqggm“4¢ﬁJQH@hq§%ﬁﬁﬁ gystem admin to active the course status as

‘Released’, i1f the course content is considered as completed. At
this point, then the course module is available to consumer as
10 accessible online training course module.
5.0 JSP Pages
JavaServer Pages are used to implement the interactive,
dynamic interface to users for doing processes on ‘Factory’.
These pages are grouped into the following logical groups.
15 They are,
5.1 User Admin pages
5.2 Resource Admin pages
5.3 Content management pages
5.4 Wizards pages
20 5.5 Interactive Mode pages
6.0 Components/Beans
To try to make the software as reusable components, we
adopt Java Bean technology to make business process and common

process into Java Beans. These beans can be linked together into



3. Leverage on Java, JSP, and Java Beans technol ogi es: The systemw | rely
on the "wite once, running every where" Java centric technologies to

devel op reusabl e software conponents. 20 3.0 Application Architecture 3.1
Overvi ew The schematic of the systemarchitecture for SDS is show in Figure
8. _lg _ 3.2 wal kthrough Wth ref_erlez\lnge to Fig. 8 and Fig. 12 the

foll ow ng exanpl e gives an idea of howthe SDS can be set up and used. Step
1: The admi nistrator sets up the systemby entering basic 5 data such as

j obs, Q%%Jatﬂl%mp'i:o%%%ss%cltdw?rt% mEREN the Fife‘?fa%‘?c@é Lepsleahg WHeLs 884hs
assigning themroles of training officer, nmanager “or user to the various
depart tS. e X i Ni .Qf f i.cer..cr I u I , oSKLLLS,
R e O O e e o

mappi ngfuq}‘ éi%l?msf %r}%:]ii%r%%o%%c%éi Hls i§ug§rrpl ete, he can start creating

trai ni ng pﬁ ans for hi's énployees. g?ep ' The manager approves the
checklist a the finali.zed trainin gl En wi |l then beun%%t er at ed.ftThe

enpl oyee wi I1°% herr CiEHHTA ughmf"PiéggIln Prrer YoeHet erm e exX3ct"golrses
he needs. 15 Step 4: Review can be cre tf? as_and when needed. A conpany

t hat neI¥P Y & FUoEReCr éPﬁPthﬁege P +o% FEHRthi eve this by

i ncreasing the nunber of skills associated with a task. On the ot her hand,
a one tb ondFERAIRY BICHSEsReeHSski || can be used when details

2. HTML/XML parser beans
3. Presentation beans
4, File system operation beans

10 7.0 Database Design
The system is database centric, so the process and
interface information need to be captured into the relevant

tables. The tables may group into the following categories

1. User tables - For content user management
15 2. Content tables - For reusable content management
3. Metadata tables - For link the metadata tagging
4, Resource tables - For allocate physical space for

audio/video files

5. Interface tables for My Portal - For interfaces with My
20 Portal requirement

6. Interface tables for ISDS - For interfaces with ISDS

requirement, and content usage tracing



20 4.0 Dat abase Desa.gn Wth reference to Fig. 13, and with the exception
of ~system settings, all other data is stored in the database. The tables

may group into the follow ng categories - 20 1. User tables - user
profiles, user skills, departnents and sections. 2. Skill tables - tenplate
for the two I evel skill structure 3. Jéalnlng tabl es - courses, schedul es,
reviews and training 5 plans. The abo descri bes only sone enbodlnents of

the present invention and nodifications, obvious to those skilled in the

art, c ﬂﬁf%vbh%ﬁtﬁoﬂ" &aﬁﬁueemiﬁ fgyap@he scope and spirit of the

present I nvention. Al M5 1 An I ntegrated | earning system
conprising at Ieast. (a) A content creation subsystem (b) A content

deIiveﬁﬁmﬁyggxgggnkgr(géFA content consunption managenment subsystem

5
Problem

There are lots of e-learning courses on different
platforms, for instance: BlackBoard, Lotus Notes, WebCT etc. We
10 need an application to convert these HTML format courses into

s reusable LO, and store the LO in our Virtual Content Factory.

Solution
Fig. 7 1illustrates a format converter in the form of an
15 HTML parser.
The application has these features:
<> Application should be able to access the course page from
some security platform, eg BlackBoard.
<> Identify the content from HTML format.

20 < Classify the content, add Meta Data, and reformat the

object as VCF needed.

C/

14 Store the LO in the VCF.

Other Area
25

1. Convert Microsoft Word and PowerPoint format to Learning

Object.

2. Upload the local files to VCF directly.



2. The systemof Caim1l further including a nulti-format storage subsystem
and a format converter subsystem 3. A content builder for the integrated
| earning systemof Claim1l or Claim2, said content builder adapted td
derive 10 data in different formats and fromdifferent sources: said
bui l der further adapted to fornat salco] data into a unified format and to
order said data into content in the f rﬁm of learning objects. 4. A content
consunpti on nanagenent subsystem for an 15 integrated |earning system as
cl ai W%ﬁﬁdﬂﬂd“s&s%n%@h”b@mﬁﬁ-bdcﬁﬂ%f&f SARFHAPL | On managenent
subsystem i ncorporating a user usage pro e store which nonitors and
stores data t g de.avail able by said
i nt egrated IEg rn?énrhrﬁss%tgrr#%.% ecéll%y t%ln%%ign%fsl %8&%38% E% 8? ¥§ispr%@esg
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The system is to provide a framework to manage training
20 plans, reviews and skills of employees in a company. The
different roles and their functions are shown in the table below

and in Fig. 9.
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109& () -+ 100& ()-y)#109%&' ()-s' y#10%& ()- YZ[\bbCl!!y#10% & ()-y

User Access courses, view training reviews,

training progress and skills.

Trainer Create courses, schedules,

skills, reviews and reports.

/%%%E%ﬁcy&yffemﬁt?&tﬁgﬁz#ﬂf@«&' O)-y

()-10% () - yg#l

training plan,

Manager Approve plans, view reports and training

plans and create reviews as well.

A two-level skill hierarchy as

shown 1in Fig. 10 1is

used so that we can capture details of a company’'s skill

needs and map it to their job functions.

The relationships

5 between these levels and other components of the SIS system

are also shown below.

2.2 Design Goal

The specific design goals are:

10 1. To create the necessary support tools for the system.
2. To have a structure to capture training information.
3. To be able to create and maintain employees’ training plans

and skills.
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91 YP0YR () - SNSHETUR (Yll9! o tg (B OlkECwRuERd+ | wsb] - - 2ppasgat &R10%

& ()- &10% ()- &10%-& ()- &10%&' () - 8&10%33&f()--|>8y#10@6 & ()-

—— yZ@hitecture that consists if the three logical tiers that
may physically run on different parts of the network. This
ensures extensibility, scalability and robustness to handle
large number of users.

10
2. “Object-oriented” approach to design; component approach to
implement: The system design emphasizes on the reusability
and encapsulation object-oriented principles. The system
will implement these principles with Java Beans.
15
3. Leverage on Java, JSP, and Java Beans technologies: The
system will rely on the “write once, running every where”

Java centric technologies to develop reusable software

components.

20 3.0 Application Architecture
3.1 Overview
The schematic of the system architecture for SDS is show in

Figure 8.
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manager or user to the various departments.
Step 2: The training officer creates job functions, skills,
skill elements, performance criteria, courses and schedules.
10 Once mapping of Job functions to skills is complete, he can
start creating training plans for his employees.
Step 3: The manager approves the checklist and the finalized
training plan will then be generated. The employee will then sit
through the profiler to determine the exact courses he needs.
15 Step 4: Review can be created as and when needed.

A company that needs a more detailed training description
can achieve this by increasing the number of skills assoclated
with a task. On the other hand, a one to one mapping of task to
skill can be used when details

20
4.0 Database Design

With reference to Fig. 13, and with the exception of system

settings, all other data 1s stored in the database. The tables

may group into the following categories
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(b} A content delivery subsystem
5 (c) A content consumption management sﬁbsystem
2. The system of Claim 1 further including a multi-format
storage subsystem and a format converter subsystem.
3. A content builder for the integrated learning system of
Claim 1 or Claim 2, said content builder adapted to derive
10 data in different formats and from different sources; said
builder further adapted to format said data into a unified
format and to order said data into content in the form of

learning objects.

4, A content consumption management subsystem for an
15 integrated learning system as claimed in Claim 1 or Claim
2, said content consumption management subsystem

incorporating a user usage profile store which monitors and
stores data pertaining to usage by a user of content made

available by said integrated learning system.



