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1 Overview

Although designed primarily for communication withther services, an
interoperable repository must also interact withmhao users. Authors and
reviewers of new Learning Objects (LO), studentd seachers that browse the
collections and archivists responsible for the eohtof the repository, all these
users have different needs and expectations wiagnirtkeract with the repository.

Usability was the major concern with the user ifisieg design of the repository
of learning objects, and to promote it we followesiablished user interface design
principles [1]. The main feature of the resultirgsidin is the use of a single screen
common to all user profiles. This type of desigreaks with the traditional
structure of web interfaces used by other repasidg].

This chapter focuses on the crimsonHex users aterflayer calledWeb
Manager. In the remainder of the chapter we detail its maisks, namely
uploading, reviewing, browsing, searching and doading.

2 Managing crimsonHex

The Web Manager is one of the internal componeritghe crimsonHex
repository architecture. The component is includedhe repository distribution
package. After the installation of the repositacgVer in the chapter entitledbur
personal archival Repository Server), the Web Manager can be accessed through a
web browser by typing the following URLhttp://localhost:8080/crimsonHex
wherelocalhost is replaced by actual computer’'s name if accasotaly.

The layout of the user interface is shown in Figusghere we can identify three
main areas:

* Repository view: section where the user navigatesugh the repository
structure to select collections or LO;

+ Collection View: section where the user can viasthe contents of the
collection selected in the Repository View and ctedespecific LO;

e Learning Object View: section where the user exacaictions (organised
by tabs) on the LO selected in one of the previoes's.

Secondary areas in this layout are the header, @sedauthentication and
registration, the footer including information abaersion, license and terms of
service of the repository, and sections for nevedissics and help.
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Figure 1: Screen layout of the users interface.

The main feature of this user interface layoutasuse a single screen with
specific areas for object selection and actionge€lselection is needed by all
users, although selectable content depends on gbes profile, thus it can be
implemented by a common tree-based control. Diffegetions require specific
forms or panels that also share a common contragheruser interface. Since the
number of actions is comparatively small we chamsabbed control to aggregate
them. The tab configuration shown to users depéotls on their profile and on
the current object selection.

As a rule, all available actions have an associtbdthus helping novice users
to recognise which are the available actions. Haresome of these actions can
be executed directly over selected objects, withrequiring additional data. In
general, these actions are meant for frequent asersvill be bound to contextual
menus on the tree-control, as well as to accelekatys.

The remainder of this section details the actiorslable in the main areas.

21 Usage profiles and Authentication

Users of the crimsonHex repository will have diéier usage profiles. On one
hand, many will be novice or first-time users, espy among authors and
consumers. On the other hand, we expect some wesgecially reviewers and
archivists, to use it frequently, tending to becawperts in its use. The repository
has the following usage profiles:

 Administrator - a person responsible for the installation andfigaration
of the repository;

* Archivist - a person responsible for a set of activitieatesl with collection
management, such as: creation of collections, misgjgof learners and
reviewers to collections;



* Author - a person that develops and submits LO to thesiepy. The
submission of LO will be enforced to comply withntmlled vocabularies
defined in meta-data standards (IEEE Learning Qiiyetadata - LOM) and
possible extensions. This class of users will ¢oate with new learning
objects and receive comments from reviewers;

* Reviewer - a person that controls the quality of the rejpogiby validating
the submitted LO;

 Consumer - a person that browses (part) of the repositony laas limited
access to its content (LO, usage reports, reviemmments);

* Guest — a person not registered in the system and weiti» Nmited access to
the repository. The profile is automatically assidmvhen the user enters for
the first time in the system.

To assign a usage profile, a user must be autléedcin the system. The
authentication is made by clicking in tBegn In link located at the top right side of
the screen layout and filling the authenticatiomfd@Figure 2).

+ login

Figure 2: Authentication form

To use the system, a user doesn’'t need to be eegjilstBy default, when a user
enters for the first time in the crimsonHex systensUEST profile is assigned.
The GUEST profile can be configured to have fulllionited access to a specific
collection in the repository (depends on the Adstmaitor strategy). By default,
this collection is calledvyCollecton  and is automatically created in a fresh
installation of the system.

However, if the user wants to register, he mussgtheCreate an account link
located at the top right side of the screen laymdt filling the registration form as
illustrated in Figure 3:

First Hame : |

Last Hame : |

Email : |

Login : |

Password : |

Password Again : |

|:| laccept the terms of use.

Register

Figure 3: Registration form



All the fields in the registration form are mandgt@and subject to validation.
Theterms of use link refers to a file (by default empty) that muimt provided by
the Administrator of the repository with the regiosy terms of use. Figure 4 shows
how the Web Manager informs the user of an inviadiid:

First Hame : |Ricard0 |

Last Hame : |Queirés |

Email : /1Y ,'amail

Login: |RQ |

Password: | ----- |

Password Again : | ..... |

I accept the terms of use.

Register

Figure 4: Registration form

Pressing thdRegister button, an email is sent to the repository Adntraisr.
After confirmation of this data, the user canifillthe authentication form with the
new credentials.

Welcome ROQ!

i)
¥

)

Figure 5: Welcome window

A welcome window (Figure 5) appears at the centrthe screen layout while
the user’'s name appears at the top right sideavigout link.

2.2 Configuring users

By default, the Web Manager component includes er wgth the ADMIN
profile and the following credentials: usernamemin and password:hangeit.
You can change this data by accessing toctheg.xml  file in the WEB-INF
directory. This file describes a set of users that associated with profiles. A
profile defines a set of operations that a usermpeaform, more precisely:

* Create- create new collections;

« Remove - remove existent collections or LO;

* Review - validate a LO;

« Comment - comment about the acceptation or rejection ofxistent LO;
e Upload - submit a new LO;

» Download - download an existent LO;

e Usage - show the LO usage data in table or graphical form;



* Read - show the LO manifest contents organised in seveeals defined
in thetypes attribute:

0 LOM -shows IEEE LOM meta-data;
0 Extension — shows extension meta-data (e.g. Edejudg
0 Resources — shows LO resources.

* View - show the structure and the contents (collectiams 120) of the
repository. The visualization is limited to two peéssions defined in the
types attribute: public and private. The public type wlanly validated
LO, while the private type allows the visualizatioh LO waiting for
reviewing.

The default configuration file is shown next.

<?xml version="1.0" encoding="UTF-8"?>
<config ...">
<repository
host="http://localhost:8080/crimsonHex/lo/"
admin-email="ricardo.queiros@gmail.com"/>
<profiles>
<profile id="ADMIN">
<item operation="create"/>
<item operation="remove"/>
<item operation="review"/>
<item operation="comment"/>
<item operation="upload"/>
<item operation="download"/>
<item operation="usage"/>
<item operation="read" types="lom extension res ources"/>
<item operation="view" types="public private"/>
</profile>
<profile id="GUEST">
<item operation="read" types="lom"/>
<item operation="view” types="public"/>
</profile>

</profiles>
<users>
<user
email=""
fname=""
Iname=""
login="Admin”
password="changeit”
profile="ADMIN"
path="/"/>
<user
email=
fname=""
Iname=""

”m

”m

password=
profile="GUEST"
path="/myCollection”/>

</users>
</config>




To bind a user to an existent profile you must adewuser element and set its
profle  element to the relevant profiie . In complement to the personal data of
the user, this element has alsgata attribute that defines a sub-tree of collections
where commands can be applied.

To use the system, a user doesn’'t need to be eegjilstBy default, when a user
enters for the first time in the crimsonHex systenBUEST profile is assigned.
The GUEST profile can be configured to have fulliotited access to a specific
collection in the repository (depends on the Adstiaitor strategy). By default,
this collection is calledvycCollection ~ and is automatically created in a fresh
installation of the system.

2.3 Organize collections

In the Repository View area the user navigates through the repositomnygusi
tree-based control and selects collection and/or Tis control type was chosen
because it reflects the structure of the repositovilere LO are grouped in
collections that may also contain sub-collectiokiter authentication, the system
automatically assigns a default root collectiondoasn the user's profile. This
control displays one column with the name of thgat(collection or LO).
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Figure 6: Repository view

After selecting a collection in thiRepository View the user sees its contents in
the Collection View section (Figure 7).

+
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Name ‘Authnr | Date ‘Type | User Role | Instruction Level | Difficulty |
InCircle Shahriar Manzoor Simulation learner Higher Education

Square humbers Shahriar Manzoor Exercize learner Higher Education

Figure 7: Collection view

The Collection View has a list grid control composed by several cokirivat
can be sorted in ascending and descending ord&nem columns can be added to
this visualisation as shown in Figure 8.
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Figure 8: Adding columns to the Collection View

To prepare the repository to receive LO the usatssby creating a collection.
To create a collection the user must follow theeps

1. Select the parent collection of the collection heineated;
2. Press the right button of the mouse to triggerraeod menu (Figure 9);

0 o
= [ ROGT Y Learn
- ] -

Propetties
Collection 3

Creste ..
Lo

Remowve

Figure 9: Available actions over a selected object

3. Select the @llection > Create... option to trigger a new window (Figure
10);

4. Fill the following items in the form:
+ Collection name: name of the collection;
+ Validators: schemata available for LO validation;
» Enablereview: LO review.

Create Collection Form £
Validators:
| Name | Class
Eduudgye Metacsta Specification v2.0 Conformancey slidator Edujucse
M3 Content Packaging v 2 Conformanceyslidatorimscpd
Enable review

Figure 10: Create collection window



In this version the schemata used for LO validatom the IMS CP schema and
the EduJudge Metadata schema. The selection egttdators item will influence
the submission of LO by enforcing the new LO to pbmwith the selected
controlled vocabularies defined in meta-data staieldIMS CP) and possible
extensions (EduJudge).

By checking theenable review item, all the LOs submitted to this collection Iwil
be stored in a special and contextual collectiofleda PENDING. The
visualization of this collection is only for useno belong to profiles with the
following operation element in the configuratiolefi

<item operation="view" types="private"/>

To remove collections, you only need to selectsipecific collection, right click
with the mouse and select t@ellection > remove option. Note that you can only
remove empty collections, thus you need to remtsvedntents first.

24 SubmitalLO

After creating a collection the repository is pnegghto receive learning objects.
To submit a LO in a specific collection you must:

1. Select the collection (e.iylath) where the new LO will be stored,;
2. Select thdJpload tab in the centre of the screen;

3. Browse for your LO file (e.gChessQueen.zp);

4. Press thé&Jpload button.
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The Upload tab allows the user to contribute with a new learning object.

1 math New Oject : fesktopiChessaueen zip|| Procurar

Figure 11: Submission of a LO

A submission of a LO does not implies its immediatailability. As said
before, the LO will be subject to a quality assessitby a reviewer. See sub-
section 2.8 to learn how to validate a pending T&e following figure shows the
LO in its pending stage.
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Figure 12: The _PENDING collection



25 SearchalLO

After the selection of a collection in tHeepository View the user can see its
contents in the&Collection View section (Figure 7). However, in most cases she or
he will prefer to search the repository for LO nidig certain criteria, either in a
specific leaf collection or in top-level collecti@nd all its sub-collections. In this
case the user can edit the filter boxes inGbkection View header highlighted in a
red rectangle as shown in Figure 13. This headewslthe user to build a simple
query by including field values associated with angata elements (LOM and
extensions) of the LO manifest.

= IROOT
= (] myCollection
~ ] _PENDING
[5] InCirce
[2] Seuare Numbers
= math
< ] _PENDING
[5] chess Quesn

Souare Numbers Shahriar Manzoor  exercise learner Higher Education
Chess Gueen Shahriar Manzoar exercise learner Higher Education

Figure 13: Filter header

This means that the user may start by selectingllaction and then perform a
search restricted to that collection. By selecting root collection the user can
search the entire repository. Next, we searchlfdt@s of the type “exercise” and
whose title contains the letters “que”

1. Select the scope collection (eRnot);

2. Type the previous values in the specific filter ésx(note: the grid is
configured to filter the collection content as \gpe);

3. Press the filter button at right of the filter head

= (RoOT

cive
= ¢ myCollection Name | Autnor | Dste | Type | user Roie | mstruction Level | pifficuty |

~ ¢ _PENDING Chess Gueen Shehriar Manzoor  exercise learner Higher Eucation
[2) nCircle

Figure 14: Searching LOs

The result of the previous search was one Cegs Queen). The user can now
select it and view its contents in thearning Object View section.

26 ViewalLO

The selected LO can be viewed in thearning Object View in different
perspectives, such as Content and Usage. As weukpected, each perspective
is assigned to a different tab.

The Content tab shows the resources and meta-data of theegle® based on
its manifest file. Different views can be selectecconfigure content presentation,
including:

e LOM - shows LOM meta-data grouped in main categori&eneral,
Lifecycle, Technical, Educational, Rights);

* Extension — shows meta-data related with the exienschemata (e.qg.
EduJudge);



* Resources — lists resources and their meta-dath witpport for
viewing/downloading individual resources.

To view the LOM metadata from the content of the tt® user must follow
these steps (Figure 14):

1. Select the specific LO
2. Select theContent tab in theLearning Object View section
3. Select the LOM option

T B -
Name: | Author | Date | Type: | user ok | nstruction
InCircle Shahriar Manzoor Simulstion learner Higher Educ:

¥ Learning Object view

BRI CTS T Download ' ¥ Upload | Usage

The Content tab shows the meta-data and resources of the selected LO based on its manifest file.

N

Hame. [value | pescription |
[ general I:
= lifecycle
version 1.0 The edition of the resource
status final The condition the resource is in (2.g. Draft, Final, Revised, Unavaila..
cortribute Author - Shahriar Manzoor Details of contribution (kind, entities invelved and date)
P technical
w educational
irteractivitytype active The type of interactivity supported by the resource (e g. Active, Exp
learringresourcetype Simulation Spacific kind of resource, most dominant kind first (e.g. Exercise, Si. [y

Figure 14: LOM view

The user can also select the extension option éarsta-data related with the
extension schemata (e.g. EduJudge) as shown ineFldu

' Learning Object view

[E] content S Uupload

The Content tab shows the meta-data and resources of the selected LO based on its manifest file.

Wiew | |edujudge u

Name Value
[» Submission Hints

< Compilation Hints

Mazzimum of time available to compile the user's resolution PTiM

Maximum size of the executable generated in the compilation process 1000
 Execution Hints

Mezximum of time available to execute the user's resolution. PTIM

 Evaluation

Iclertification of the module used to judge the problem ICRC

Idertification of version of the module used to judge the problem 1

Figure 15: EduJudge view

The user can also select the resources optiosttoebources and their meta-data
with support for viewing/downloading individual msces (Figure 16).



' Learning Object view
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The Content tab shows the meta-data and resources of the selected LO based on its manifest file.
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Name | Dovmiad [Format_[size ] Detais

- webcontent Ia]
11524 html hitp: Mocalhost B080A0myCollections PENDINGIDESCRIPTION texthtml 13443 no details

~ solution
11524 judge.cop bite: ocalhost: 3080d0inyCollection’ PENDINGIHICORRECTOR Compilation line: Execution line: La...
p11524 cpp hitp: Mocalhost 808040y Collection’ PENDINGH/SOLUTION Compilstion line: Execution line: La..

I input

- output
output00 fet hitp: Mocalhost: 8050A0inyCollections PEMDINGH IOUTPUT-00 no detailz
output0 txt hitp: Mocalhost 508040y Collections PEMDING 1 iOUTPUT-01 na details ‘-,

Figure 16: Resources view

In this view you can get a LO asset from the serarasset could be a problem
description, a solution file or even a set of ingilés from a test case. For
download an individual asset just click in the speasset.

Notice that the Administrator of the repository camtrol the appearance of
these three options by editing the configuratioofifg. The next lines show the
configuration of the Consumer profile inhibitingeti,O display only for LOM
metadata.

<profile id= " CONSUMER' >
<item operation="read" types="lom"/>
<item operation="view" types="public"/>
</profile>

Thus, the Administrator can control what parts téaaning object are accessible

to the Consumer profile or any other profile.

27 DownloadalLO

One of the most important actions in a repositdgarning objects is the option
to download a LO for personal use or even upload @& Learning Management
System (e.g. Moodle).

n Learning Object view

=L E A < Download £ Upload

The Download tab allows the user to download a selected learning object.

Learning Object details:

® Name: Chess Queen

s Format: ZIP

e Size: 55 KB

& DB Path: /db/Math/_PENDING/1.xml|

* Web location: http://localhost:8080/lo/Math/ PENDING/1

Preview:

m

Qutput: Standard Output

Square Numbers .
Input: Standard Input

Figure 17: LO download



To download th&Chess Queen LO follows the next steps:
1. Select the specific LO;
2. Press thé®ownload tab (Figure 17);
3. Click onWeb Location link — a transfer file window appears (Figure 18).

Transferéncia de ficheiros - Aviso de seguranca I.ﬁ
F este iro ou localizar um programa online
para o abrir?

Nome: 1

Tipe: Tipo de ficheiro desconhecido
De: localhost

Localizar H Guardar Il Cancelar |

= Enguanto os ficheiros da Intemet podem ser (teis, alguns ficheiros
[ ‘ﬁ| podem possivelmente danfficar o computader. Se ndo corfiarna
=7 respectiva origem, ndo procure Um programa para abrir este ficheiro
- ou guardar este ficheiro. Qual & o risco?

Figure 18: LO download
2.8 Analyseusage data

The Usage tab presents statistics on the use efeatsd LO. This feature is
related to the report function that associates eisagorts to an existing LO. This
function is invoked by a consumer of the repositeeyvices (typically an LMS),
summarising an episode of using a LO with a pddicatudent. The aim of this
function is to provide the LMS with the ability toynamically generate
presentation orders based on previous uses of b&tedad of using fixed
presentation orders. This report includes both ggmata on the student's attempt
to solve the programming exercise (e.g. data, numbevaluations, success) and
particular data on the student’s characteristias @ender, age, instructional level).
Figure 19 shows the usage data of the selected LO.

The Usage tab presents statistics on the use of a selected LO.

Gender age ‘ Country ‘ Attempts SUCCEsS Time to solve
1emale 45 pt-PT 3 true 123

female 14 pt-PT 21 talse 3332

il 33 es-E% 2 false 12

femals 18 pt-PT 5 false 43

male 14 pt-PT 2 false 3332

In this section we expose some graphs:

\> #mr_lc

Figure 19: Usage Data

female




29 ReviewalO

Before validation the LO is not available to geherisers of the repository. The
availability of the LO depends on this validatidirthe LO is not accepted them the
reviewer should justify the rejection and/or suppbmments to the author of the

LO by email, for instance These comments may lead to new versions that Ineust
submitted as a new LO.

To validate theChess Queen LO follow these steps:
1. Select the specific LO;

2. Press the right button of the mouse to triggerrdecd menu (Figure 20);
3. Select thd.O > Validate option;

= ] rROOT
- '{j myCollection
= ] _PEMDING
D Souare Mumbers
D InCircle
w 2 Math
= 2] _PEMDING
[£] chess Gueen

Propetties

Collection

Lo |
Femave
“alidate

Figure 20: Validation action

After the validation the LO will be stored as chiél the Math collection and

available to registered users of the repositore Figure 21 shows the visual state
of the LO in the repository.

= {2 ROOT
= r,Lj myCollection
= {2 _PEMDING
D Souare Mumbers
D InCircle
= {2 Math

D Chess Gugen

Figure 21: A LO after validation

! The current version of crimsonHex is not prepafed managing the
workflow of LO revision



2.10 Newsand stats

Secondary areas in the Web Manager layout aredddatthe header (used for
authentication and registration purposes), antleaboth sides: statistics (left side)
and how-to and news (right side).

The News Section (Figure 22) displays the recent changethénstate of the
repository using an RSS feed. With this option @rusan have up-to-date
information in the Web Manager or through a feeutlss.

(hews

2009/10/27 16:59:00
New Learning Object available
Location: /db/myCollection

2009/10/25 20:02:12
New Learning Object (reviewing)
Location: /db/Math/_PENDING

2009/10/25 20:01:01
New collection
Location: /db/Math

2009/10/22 15:12:50
New Learning Object (reviewing)
Location: fdb/myCollection/_PENDING

2009/10/22 10:44:17
MNew Learning Object (reviewing)
| Location: /db/myCollection/_PENDING

2009/10/22 09:29:35
New collection
Location: /db/myCollection

Figure 22: News

The Statistics section (Figure 23) provides additional informatiabout the
overall content of the repository, more precis#tg, number of collections and LO
and the number or registered users.

Collections: 3
Learning Objects: 3
Users; 7

Figure 23: Statistics

The How-to section provides basic help on how to use theesysand is
organised in two tab controls. The first tab (Feg@4) lists the first steps to start
using the repository.

[P Howte
EER & - -

To start using crimsonHex:

Select a collection in the Repository View
section.

Select a learning object in the Coffection View
section.

. Select the desire tab in the Learning Object
View section as appropriate.

. Right-click on any LO in the Repository View
section to execute several task actions.

. Enter partial Item name in the Collection View
header section to display matching LO Items.
Click on any section header to hide that
section.

. Click and drag section headers to resize
sections.

. Click and drag the vertical resize bar to resize
the left and right halves of the application.

= I T N S

Figure 24: How-to (Start)



The second tab (Figure 25) explains how the useacaess the repository
through Web Services.

[ ome ™

D Web Services

Despite the use of this Web interface to
access crimsonHex you can also access
the repository through Web Services.

Click on this tuterizl to learn more.

Figure 25: How-to (Web Services)

Interoperability is a main feature of crimsonHexldhis user interface provides
help on and how to use the core functions of tpesiory, based on the IMS DRI
specification. These functions can be invoked usimg web services interfaces:
SOAP and REST.

By clicking in thetutorial link the user can browse a tutorial (Figure 26jtth
presents more documentation on accessing the tepogsing web services.

ae .
- crimsonHex
o®
Introduction
Bl About
Introduction
Documentation Definition
The crimsonHex is a repository of programming problems defined as learning objects. The repository
El Test Drive will play a main role in the overall architecture of the Eduludge project, since it will act as a service
Submit provider for the other e-Learning systems.
Request LO
Request resource Context
Search (GET) This work is part of the project entitled "Integrating Online Judge into effective e-learning”. The main
Search (POST) objective of the Eduludge project is to integrate UVA On-line Judge into an effective educational
Report environment, in order to satisfy the users demand of a greater pedagogic character and, in this way,
facilitate the use of On-line Judge in official courses of the mathematical and programming field
Alert
(secondary education and higher education).
gther functions Interface
reate

Remove The clients of the repository need te understand a main peint of the communication medel: the core

functions of the repository, based on the IMS DRI specification. These functions could be invoked
using two web services interfaces: SOAP and REST. This REST interface will allow test the repository
through the following four main functions enumerated in the left menu of this web page.

Status

ElDataBase
eXist Admin Client
eXist WebDAV

El Downloads
Requirements
Releases
Install

Figure 26: How-to (Web Services)
The tutorial is composed by six sections organasetbllows:
» About — a brief introduction of the repository;

e Test Drive — a list of the main functions (IMS DRI specifiicat)
supported by the repository core. This option aflalve user to test a
specific function using the REST web service;

« Other functions — a list of auxiliary functions;

» DataBase — tools for accessing the repository database aactne eXist
Admin Client and WebDAYV protocol,

* Downloads — information about the requirements and the stips
installing the repository. This section also listé the releases of the
repository to download (Figure 27) as WAR files;

» Feedback — Contacts for comments, suggestions or bug report
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Back Fowward Refresh  Stop | Compile/Browse

| s oclhose 080/ Crimsonttexmi

crimsonHex

Releases

Index of /~edujudge/crimsonHex/distrib

sed

22-005-2009 15:48
28-May-2009 12142

26-May-2009 10:02 -
26-May-2009 09:17 -
20May-2009 15:17 -
20-May-2009 11:58 -

20-May-2008 11:56

23:30
........ 15-May-2009 14:58 -

26-Mar-2008 08129 -

T Feedmg the b Baem.. -G T EBESNT Wi ¢ 70

Figure 27: crimsonHex releases
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