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Introduction

Purpose of Document
This document details the architecture and components of the EVADE Web-app. The intended
audience of this document are the partners of the Learnovate Centre.

Overview of Document
This document details the architecture of the EVADE web-app, the technologies used, and the
component interactions within the system.

Project Description
Sector: Corporate

Challenge: As organisations increasingly seek to establish metrics around staff training and to
demonstrate training impact, there will be an increasing demand for learning analytics tools that are
easy to use by non-IT specialists such as L&D professionals.

To date efforts to mine learning data have been hampered by a lack of data mining tools that are easy
for non-experts to use and by poor integration of data mining tools with e-Learning systems (Romero
& Ventura, 2010).

One of the common challenges articulated by Learnovate’s industry partners was the inflexibility of
existing Business Intelligence (BI) suites. These were seen as being separate from the LMS or other
applications in which learning was occurring. The existing solutions required users to leave the
learning environment and go to a specific reporting platform where they could view preconfigured
reports that were designed by experts. These solutions provide limited capabilities for the end user to
configure their own learning analytics in order to query the system for information that is meaningful
to them. The very nature of the reports generated by existing solutions is also a problem, they do not
facilitate the surfacing of relevant information to different stakeholders as and when it is needed. The
user has to go looking for the information rather than the information being brought to them.

Research Questions: Does using the Evade technology:(Note that the research questions map to the industry challenges)

e Provide L&D with configurable, flexible, agile and intuitive reporting capability?

e Improve process efficiencies in the L&D department?

e Reduce the time it takes for L&D to identify learner-related problems in the LMS?
e Reduce the time it takes for L&D to identify content-related problems in the LMS?
e Provide L&D with insight into course effectiveness and learner engagement?

e Enable L&D to provide timely, targeted learning interventions?

e Slow down the LMS?

(Feel free to provide additional/ alternative questions)

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.
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Project Scope

EVADE stands for End-to-end Visualisation and Analytics of Data for Elearning. As a system it enables
the capture, analysis and visualisation of data related to learning through integration with LMSs, talent
management systems, and other sources of learner evidence. The system provides an intuitive web-
based interface to select how data is analysed and visualised, with the option to embed indicative
visualisations within an LMS. The web-interface also provides access to powerful real-time Big Data
analytics in order to understand and interpret the wealth of gathered learner data. EVADE can also act
as a Learning Record Store (LRS) and can support the Tin Can/Experience API
(http://tincanapi.com/learning-record-store/)

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.
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System Architecture
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Figure 1. EVADE Overall Architecture

The overall architecture is broken into two core components. Firstly the EVADE web-app as covered in
this document forms the user interface for the end users and the also manages the collection of
learning events and the embedding of visualisations. The Knowledge Management Platform (KMP)
address the storage of the gathered data as well as flexible querying across this data and clustering
algorithms. The communication between the web-app and the KMP is via JSON messages sent over
HTTP. The exact message format is defined in the APl documentation.

Data Design
The data handled by EVADE is in JSON format. A complete specification of this format can be found at
http://www.json.org/. The benefits of using JSON are:

e Platform agnostic
e Libraries available in virtually all programming languages (see http://www.json.org/ )

e Native support in web browsers (see Browser JSON Parsing Support)
e Increasing popularity of JSON APIs (http://java.dzone.com/articles/streaming-apis-json-vs-xmi-

and ).
e The use of JSON in the Tin Can/Experience API (http://www.adInet.gov/wp-
content/uploads/2013/05/20130521 xAPIl v1.0.0-FINAL-correx.pdf)

As a format JSON has five primitive types and a null value:

e String
e Number: Double precision floating-point number.

e Boolean: true or false.

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.
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e Array: A non-type specific list of elements.
e Object: A map consisting of String keys and values of any JSON type.

An example of a Tin Can/Experience APl JSON message is given below:

{
"id": "12345678-1234-5678-1234-567812345678",
"actor": {
"mbox": "mailto:xapi@adlnet.gov"
b
"verb": {

"id": "http:\/\/adlnet.gov\/expapi\/verbs\/created",
"display": {
"en-US": "created"

}
I
"object": {

"id": "http:\/\/example.adlnet.gov\/xapi\/example\/activity"
}

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.
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Components Overview

Core Web Application

Platform
Linux (Ubuntu 10.04 64-bit)

Technologies Used
Java 1.6
Tomcat 7.0.40
MySQL 5.1
MariaDB Java Client Library 1.1.5 (used instead of the GPL MySQL connector)
MongoDB 2.4
Groovy 2.0
Grails 2.2.1
Grails Plugins:
hibernate, jquery, resources, geb, rest, cache, cache-ehcache, cors, spring-security-core

Component Dependencies
e EVADE KMP (if used)

Development Environment
The web-app was developed in Eclipse Indigo Service Release 2 (3.7.2) running on OS X 10.8.4 with the
following plugins:

e Grails IDE 3.2.0 (aka Groovy/Grails Tool Suite (GGTS) installed from Eclipse Marketplace)
o Groovy Eclipse Plugin 2.8.0
o Groovy Compiler 2.0 Feature

Description

The EVADE Web-app is written primarily in Groovy using the Grails web-application framework. It is a
dynamic web-application that uses a MySQL database to store the state of the web-app (excluding
captured event data). The purpose of this component is to:

o Allow end users to configure APIs to capture data, apply filters to this data, apply queries to
the filtered data, configure locations where visualisations are can be embedded, and allow
configuration of the data and queries that back the embedded visualisations.

e Provide HTTP APIs that allow the capture of JSON with diverse data formats.

e Store and filter captured data to a separate data storage component.

e Perform queries on the data storage component to generate visualisations.

e Generate visualisations that can be embedded in webpages.

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.
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Web-app Architecture

The web-app is designed along best practices for Grails app development. This breaks the app into
four types of components in a Model — View — Controller — Service format. This application structure
provides clean separation between domain models, presentation, request handling, and application
logic respectively. These component types are described below:

e Models: The data schema for the web-app, i.e. entities that are persisted to the database and
the relationships between them, e.g. User, Visualisations, Embeds, etc.

e Views: The front-end presentation of Models using HTML and templates.

e Controllers: Handle requests to the web-app and prepare responses based on Models and
Services that are rendered using Views.

e Services: Core application logic that is used by Controllers and other Services.

The high-level interaction between these components is shown in Figure 2 below.

End@sersl

API®@
Requestsl

Views

'

-

Serviceshl

| MongoDBE

| ~

Figure 2 Grails web-app high-level architecture

The main interactions between the specific Controllers and Services in the web-app are shown below
in Figure 3. For clarity the Views and domain Models have been omitted from the diagram.

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.
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Figure 3. Controller and Service Interaction in the web-app

Security and Authentication
The Spring Security Plugin (spring-security-core) (http://grails.org/plugin/spring-security-core) is used

to provide authentication and ensure secure access to the web-app and the APIs.

Security

The web-app uses a role-based security model with access to controllers and particular actions being
restricted by role. By default access is forbidden to all controllers and must be explicitly granted on a
per controller or action basis. The default roles are created in BootStrap.groovy and are:

e ROLE_USER: A standard user that can configure visualisations.
e ROLE_SUPER_USER: ROLE_USER + can create capture APlIs, filters, embeds, and queries.
e ROLE_ADMIN: ROLE_SUPER_USER + can manage users, roles, and user groups.

The role hierarchy is ROLE_ADMIN > ROLE_SUPER_USER > ROLE_USER and is configured in
Config.groovy

Controllers/actions are secured with annotations. E.g.

@Secured (['ROLE_SUPER USER'])
class AnalyticsController {..}

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.
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Session timeout can be configured like a standard web-app by editing ‘src/templates/war/web.xml’

Authentication
The web-app uses three types of authentication.

e Session based authentication using a username and password for normal web-app usage.

e HTTP Basic Authentication for embedding visualisations.

e Custom HTTP Authentication for APIs that uses a different api key for each APl or a username
and api key parameters for JSONP requests (see ApiController).

For normal web-app access, controllers and actions can require specific authentication requirements
such as:

e IS AUTHENTICATED_ ANONYMOUSLY: The user has not logged in, i.e. any user.

e IS AUTHENTICATED REMEMBERED: The user previously logged in but the session has expired
and a ‘remember me’ cookie is present.

e IS AUTHENTICATED_ FULLY: The user has fully logged in.

Example authentication requirement:

@Secured ([ 'IS_AUTHENTICATED_FULLY' P 'ROLE_SUPER_USER' 1)
class AnalyticsController {..}

All passwords are stored in the database as hashed values using the SHA-256 algorithm.

Note: At present security hasn’t been implemented for the data retrieved for visualisations through
requests to ‘visDataBatch’ in the ApiController.

File Structure
The following is the file structure of the project, explanations are shown in bold.

— grails-app

conf (Configuration)

controllers

domain (Models)

i18n (Internationalization of messages)

migrations (Not currently used)

services

taglib (Custom tag libraries for use in GSP views)
utils (Not currently used)

TTITTITT

views

F—— 1ib (Not used, dependency management used instead)
—— scripts (Not used)

F— src (Non grails classes)

| F—— groovy
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|
| templates

— target (Build generated content)
F———-target eclipse (Build generated content)
F— tes (Testing classes)

|

|

|

F——— functional
F——— integration
L— unit

web-app (Skelton of the web-app that is built)
—— META-INF

F— WEB-INF

F— css

|

Configuration
The web-app is configured like a standard Grails application. The key config files are:

— grails-app

| F——— conf

| | —— ApplicationResources.groovy (Grails resource bundles)
| | F——— BootStrap.groovy (Init code, role creation)

| | —— BuildConfig.groovy (Build and plugin dependency mangagement)
| | —— config.groovy (Main config options)

| | —— DataSource.groovy (MySQL Database config)

| | F——— UrlMappings.groovy

| | — WebXmlConfig.groovy

| | —— ehcache.xml (Cache config used by hibernate)

| | F——— hibernate

| | —— spring

| | L

resources.groovy

Java Web-app config can also be found in:

L——— templates

L war

[

:—
|
|

web.xml

Dependency Management

All dependent libraries and plugins are resolved using Maven and are declared in BuildConfig.groovy.
For this reason the libraries aren’t bundled with the code but instead are downloaded the first time
the project is built. For further details see (http://grails.org/doc/2.2.1/guide/conf.html#tivy). The one
exception to this is the MariaDB java client library that is in the lib directory as there was no Maven

source for it.
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Testing
Testing where implemented makes use of functional test using:

e Geb0.9.0
e Selenium 2.27.0
e HtmlUnit

See // vis = [{url:'http://example.com'},...];
var embeds = [];
$ ("#demo-table td") .each (function(i,element) {
vis.forEach (function (v, J) {
if (!embeds([j]) {
embeds[j] = [];
}
embeds [J] .push ({match:$ (element) .text (), target:element});
}) s
1)

vis.forEach (function (v, J) {

EVADE.embedVisBatch (embeds[j], v.url, {append:true, width:60,
height:60}) ;
)

Known Issues for a note on testing.

Installation and Deployment
e Java 1.6 (untested on 1.7)
e Apache Tomcat 7.0.40 (untested on higher versions but it should work)
o Forwarding through Apache Http Server is supported and tested for access through
port 80. Tested with mod_jk.
o In catalina.sh the following settings work but may need to be increased for larger
deployments
= export JAVA_OPTS="-Xms128m -Xmx768m -XX:PermSize=128m -
XX:MaxPermSize=256m"
e MySQL 5.1 or above
o A database and user should be created that match the settings in DataSource.groovy
o The user should have permissions to create and update tables.
= All tables for the domain models will be automatically created on the first run
of the app.
o The database should be InnoDB and have a UTF-8 character set.
e MongoDB 2.4
o Requires a database to be created matching the name of ‘datastore.mongo.database’
in Config.groovy.
o The server running Mongo should be defined in ‘datastore.mongo.server’ in
Config.groovy

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.
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Following the above setup the EVADE war file should be deployed in Tomcat. Check the Tomcat logs
for any errors. There is by default one admin user created with the username ‘admin’ the default
password can be configured in BootStrap.groovy.

Open Source Licenses
The following open source licenses are used within the web-app:

Apache License | LGPL Eclipse Public BSD License
v2 License

I I R

| Grails | X
____
____

Resources
Plugin

Spring Security
Plugin

Resources
plugin

Mongo Java
Drlver
\ETIE]0]:] Cllent
Java lerary

HttpCIlent
__——

Resources
plugin

Apache
Commons Pool

__——
Logd)

Figure 4. Table of Open Source licenses used

* This JDBC connector is used instead of the MySQL one as it is LGPL as opposed to the MySQL
connector, which is GPL.

Online Documentation

e Groovy 2.0
o User Guide: http://groovy.codehaus.org/User+Guide
e Grails2.2.1

o Documentation: http://grails.org/doc/2.2.1/

e Spring Security Plugin

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.
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o http://grails.org/plugin/spring-security-core
JBoss Drools
o User Guide: http://docs.jboss.org/drools/release/5.5.0.Final/drools-expert-
docs/html/index.html
o APl docs: http://docs.jboss.org/drools/release/5.5.0.Final/knowledge-api-
javadoc/index.html
JavaAssist

o http://www.csg.ci.i.u-tokyo.ac.jp/~chiba/javassist/
MongoDB 2.4
o http://docs.mongodb.org/v2.4/
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http://grails.org/plugin/spring-security-core
http://docs.jboss.org/drools/release/5.5.0.Final/drools-expert-docs/html/index.html
http://docs.jboss.org/drools/release/5.5.0.Final/drools-expert-docs/html/index.html
http://docs.jboss.org/drools/release/5.5.0.Final/knowledge-api-javadoc/index.html
http://docs.jboss.org/drools/release/5.5.0.Final/knowledge-api-javadoc/index.html
http://www.csg.ci.i.u-tokyo.ac.jp/~chiba/javassist/
http://docs.mongodb.org/v2.4/

0\,06}1

C;(\
\\-‘) E
4
Ay

Learning Innovation

<ECHy,

Grails Models
The Models in the web-app represent the classes that are used in the web-app that are persisted to
the MySQL database.

Technologies Used
e Groovy 2.0
e Grails2.2.1

Description

The following are the domain models used in web-app. The class diagram showing the relationships
between the models is shown in Figure 5. The class diagram includes some properties that not
serialized to the database, the classes can be inspected to see which properties are serialized.

Domain Model Classes

— grails-app
F——— domain

L— org

L—— learnovatecentre
I

0]
&
I
Q.
0]

AdapterMapping.groovy
ApiAdapter.groovy
Field.groovy

Role.groovy

Rule.groovy
RuleBase.groovy
RuleFieldCondition.groovy
RuleFieldProcessing.groovy
RuleQuery.groovy
Source.groovy

User.groovy
UserGroup.groovy
UserRole.groovy
Visualisation.groovy

TTTTTTTITTTTTT

VisualisationEmbed.groovy
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UML Class Diagram

VisualisationEmbed

String descrption
Boolean displayed
String embedSCode
Boolean enabled
String matchFieldName
string name
Pattem pattem
String urlPattern

i o.

UserRole

User

boolean accountExpired

boolean accountLocked

SortedSet assignedEmbeds
Set authorities
boolean enabled

String authority

String password
boolzan passwordE xpired
Object springSeauitySenice

String username

ApiAdapt er
String apiKey
o.* String desaription
Boolean enbled
boolean logHittpHeaders

Visualisation b.1

String chckedur]
RileBase boolean logIpAddress
Long endTime

Object ruleService String mappingke
Long sertTime o mapingkey

String name

String timePeriod

String payloadK ey

1h Boolean requiresGetAuth
Boolean requiresPostAuth
String urlName

f

Rule

String adtivationGroup
Object active
Object dependartRules
Boolean enabled
Object inputSources
Object inputsEnabled
boolean recompileNe eded
String ruleCode 1
String ruleName
Object rulePackageName T

AdapterMapping

Object ruleservice
Boolean runHistoric

int salience

Iy 1

Source
String apikKey
Date date Created
Object depandentRules
String description
Boolean enabled
ot & inputdlassByte Code

Rulequery
String chartType

String inputClasshame

RuleFreldCondition
Cbject Date lastUpdated
Object convertedValue
Objedt textDescription boolean logHttpHeaders
5 RuleConditionType type
RuleProcessingType type boolean logIpaddress
String value
String value String name.

! SourceOrigin erign

String description
Boolean higherValues AreBetter
ISONGbjedt json

String name
String querySON

1

boolean recompileNeeded
Boolean requiresGetAuth
Boolean requiresPostAuth
Object sourceService
Sting storageame
Stiing urlName

Fleld .
Date dateCreated
sting description
Boolean hashed

String javasafeName
String name
Boolean eptional
FieldType type

Figure 5. UML Class Diagram of Domain Models
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User
This model represents a user of the web-app.

UserGroup
This model represents a group of users. A user can be in any number of user groups. Users in the same
group can configure the same Visualisation Embeds.

Role
A role that a user can have. This can be either:

e User (ROLE_USER) : Can configure Visualisation Embeds
e Super user (ROLE_SUPER_USER) : User + can create APIs, filters, queries, and embeds.
e Admin (ROLE_ADMIN) : Super user + can add/edit users and misc admin functions

Roles are created in Bootstrap.groovy and their hierarchy is defined in Config.groovy.

UserRole
A mapping between users and roles.

Source
A source of data either from an APl or the output of a Rule. This class extends ApiTarget although this
is only relevant if it’s origin value is SourceOrigin.API. A Source has a number of Fields.

Field
A data field within a data Source.

ApiAdapter

This model represents a convenience adapter that allows several data capture APIs (Sources) to be
routed through one APl URL. An adapter has one or more AdapterMappings that map particular input
messages to Sources.

AdapterMapping
A mapping between specific parameters sent to an ApiAdapter and the Source to send the data to.

Rule

A processing rule, also referred to as a filter, that outputs optionally processed data to a Source if the
configured conditions all hold true. A Rule can include/exclude certain fields from an input Source as
well as applying RuleFieldConditions and RuleFieldProcessings.

RuleFieldCondition
A condition that is applied to a Field by a Rule. Valid types of conditions for each FieldType are
available in RuleConditionType.

RuleFieldProcessing
Some processing that is applied to a Field by a Rule. Valid types of processing are defined in
RuleProcessingType.

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.
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RuleQuery
A query that can be performed on the data stored in the output Source of a Rule. A RuleQuery also
defines what sort of visualisation can be created from the resulting data.

RuleBase
A collection of Rules that is owned by a User.

VisualisationEmbed
A location within a web-page where a group of Visualisations are to be embedded.

Visualisation
A visualisation that appears in a VisualisationEmbed that is generated from the data resulting from a
RuleQuery on a Rule’s output Source.

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.
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Grails Controllers
The controllers within a Grails app manage requests to the web-app and determine what response to
serve including the graceful handling of errors.

In general controller URLs are mapped as /Scontroller/Saction?/Sid? (see UrIMappings.groovy)

Controller File List

— grails-app

—— controllers

| —_ LoginController.groovy
| F——— LogoutController.groovy
| — org
| L—— learnovatecentre
| L—— evade

| F——— AdminController.groovy

| — AnalyticsController.groovy
| — ApiController.groovy

| — CaptureController.groovy

|

L— VisualisationController.groovy

Technologies Used
e Groovy 2.0
e Grails2.2.1

LoginController
This class is generated by and used by the Spring Security Plugin to manage user logins.

Path: /login/

LogoutController
This class is generated by and used by the Spring Security Plugin to manage user logouts.

Path: /logout/

AdminController
This controller allows admin users to manage the creation of users and the assignment of roles. An
interface is also provided to configure logging at runtime.

Requires role: admin
Path: /admin/

AnalyticsController
This controller allows super users to add filters (rules) to Sources captured through APlIs.

Requires role: super user

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.
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Path: /analytics/

ApiController

This controller does not generate HTML but instead acts as a HTTP JSON API to allow configured
Sources and ApiAdapters to capture data, and to allow data for Visualisations to be retrieved.
Authentication is configured on a per Source basis.

Note: Hibernate sessions are disabled for /api/post for performance reasons. See
FilteredOpenSessionIinViewlnterceptor and osiv.excludes in Config.groovy. As a result grails lazy
loading and query caching won’t work in this method.

Path: /api/

CaptureController
This controller allows super users to configure Sources to capture Api data through the ApiController.

Requires role: super user
Path: /capture/

VisualisationController
This controller allows super user to create/edit Visualisation Embeds and also allows users to
configure these embeds.

Requires role: user/super user
Path: /visualisation/

Miscellaneous Controller Notes
The convenience mixin ControllerUtils.groovy is used in some of the controllers to send JSON
responses.

To allow Ul feedback during long running tasks the AjaxStream class can be used to stream responses
back to a web browser. This class must be used in conjunction with the modified jQuery Stream plugin
(jguery.stream-1.2-mod.js). This functionality is used in the AnalyticsController to stream updated to
when filtering historic data that may take a long time to complete.

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.
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Grails Views
The views in the web-app represent the HTML presentation of the domain models and the interface
for the user to interact.

Description

As in a standard Grails app the view directories correspond to their respective controller names, as
well as directories for shared views and a directory for SiteMesh layouts. The rule directory is the
exception to this as it does not correspond to a controller but instead contains GSPs used to generate
Drools Rules in the AnalyticsService.

As is standard in Grails all views are named according to their corresponding controller action name,
e.g. the URL “/capture/show/1” uses the view “/views/capture/show.gsp”. Each view generates a
whole HTML page except for templates that generate HTML fragments. All templates start with an

o n

underscore (“_") in their file name.

A custom Grails TaglLib is used in several views. The code for the custom tags can be found in:

L—— evade

e UtilsTagLib.groovy

— grails-app
| F——— taglib
| |
| |

Views File List

— grails-app

L—— views

admin

analytics

api

capture

layouts (SiteMesh layouts)

login

rule (GSPs to generate Drools Rules)
shared (views shared across controllers)

TITTITT

visualisation

Technologies Used
e Groovy 2.0
e Grails2.2.1
e GSP (Groovy Server Pages)
e SiteMesh (as used by Grails)
e HTML
e JavaScript
e jQuery1.8.3
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e D3jsv3
e (CSS

e Twitter Bootstrap 2.3.2

Tag libraries

Some utility GSP tags are defined in:

v 7
LEARNOVATE CENTRE
/" AL

L—— evade

o grails-app
| I— taglib
| |
| |

e UtilsTagLib.groovy

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.




Learning Innovation

Grails Services

In a Grails app the bulk of the application logic is found in the services. By default all services are
transactional and are rolled back if the service call throws an exception. The ApiService and
StorageService are not transactional as they don’t create or update any domain models and there is
additional overhead associated with creating a transaction for each request.

— grails-app
F——— services

L— org

L—— learnovatecentre
L—— evade

ApiService.groovy

CompilerService.groovy

QueryService.groovy

RuleService.groovy

SourceService.groovy

StorageService.groovy

T

VisualisationService.groovy

Technologies Used
e Groovy 2.0
e Grails2.2.1

e JBoss Drools 5.5.0
e JavaAssist (part of Grails)

Component Dependencies
e StorageService
o MongoDB
o KMP (if used)

ApiService
This service is primarily used by the ApiController to check data submitted to APIs and also to execute
rules on the new data.

CompilerService

This service is used to compile a Java class that represents a Source and can be used by JBoss Drools.
When data is received for an APl Source an instance of the generated class is created and inserted into
the working memory where it will trigger any filtering or processing rules (see RuleService). See also
SourceClassCompiler for actual compilation that is performed using JavaAssist.

QueryService
This service creates and updates RuleQueries

RuleService
This service manages the creation and deletion of Rules as well as the generation of Drools rule code
for each Rule, and the management of working memories that execute the rules. The filtering and
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processing of API data from Sources is implemented using a Drools rulebase per user. As users add and
remove filters, rules are generated (using the rule views), compiled, and added to the user’s Drools
working memory. When new data is received by an APl it is inserted into the working memory and any
matching rules will execute. Each rulebase has a default that causes any inserted fact to be stored by
the StorageService.

SourceService
This service manages the creation, updating and deletion of Sources.

StorageService
This service manages the storage of data received through Sources either from APIs or from Rules. The
Data is stored to either the MongoDB data storage or to the KMP component.

VisualisationService
This service manages the creation, updating and deletion of VisualisationEmbeds and Visualisations.

CacheService
This service enables the caching of values primarily used during API calls to prevent MySQL database
hits. Caches are configured in Config.groovy.

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.
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Non-grails Classes
The following are classes used by the web-app that do not fit into the normal MVCS structure of a
Grails app. These typically are utility classes and enums.

Technologies Used
e JavaAssist (as part of Grails)
e Apache HttpClient 4.2.5 (Used by HTTPClient)
e Google Guava 13.0.1 (Used by the RuleCompiler and DynamicClassLoader)

Component Dependencies
o KMP (if used)

Non-Grails Classes File List

F— src
F—— groovy
L— org

L—— learnovatecentre

L—— evade

AjaxStream.groovy
ApiTarget.groovy
ControllerUtils.groovy
CryptoUtils.groovy
DataStore.groovy
FilteredStorageService.groovy
KMPDataStore.groovy
MongoDataStore.groovy

Utils.groovy

TTTTTTTTT

|
|
|
|
|
|
|
|
|
|
|
|
| commands
| — SaveFilterRuleCommand.groovy
F——— java
— BootStrapRules.drl
L— org

F——— learnovatecentre
L—— evade
CustomClassPool. java
CustomMySQLDialect.java
DummyHttpClient.java
DynamicClassLoader.java
FieldType.java
FilteredOpenSessionInViewInterceptor.java
HTTPClient.java
QueryType.java
RuleCompiler.java
RuleConditionType.java
RuleProcessingType.java

RuleType.java

[TTEITTTTITT

RuleUtil.java
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| | | — SourceClassCompiler.java
| | | —— SourceOrigin.java

| | | — StorageException.java

| | | L—— facts

| | | F— AbstractData.java

| | | '— Counter. java

AjaxStream

This class represents a simple streaming response sent to a HTTP client. It can be used to send
intermittent updates to a client for long running processes. It requires client support and uses the
modified jQuery Stream plugin in the browser. It is used when new rules are processing historic data
as this can take a long time (see Analytics Controller).

ApiTarget
This is an abstract class representing classes that can be the target of an API. Source and ApiAdapter
both subclass this class.

ControllerUtils
This class is intended to be used as a mixin for Controllers. It provides convenience methods to send
JSON responses.

CryptoUtils
This class provides methods to generate SHA-256 hashes. It is used to generate API keys.

DataStore

This is an interface that describes data stores. It is implemented by KMPDataStore and
MongoDataStore. Each implementing class should support queries made in the Internal Query Format
as detailed in the References section.

FilteredStorageService
This class extends the StorageService and only allows classes to be stored that match the specified
collection of class names.

KMPDataStore

This class provides an interface to the Knowledge Management Platform using a JSON messages over
HTTP. See the APl documentation for exact message formats. The communication is achieved using
the HTTPClient class which in turn uses the Apache HttpClient library. This class also implements
features that are not natively supported by the KMP such as calculating averages, summation, sorting,
and calculating quantiles. Configuration options for this class including endpoint URLs are read from
Config.groovy in the ‘datastore’ section.

MongoDataStore

This class provides an interface to a MongoDB database that can act as a stand in replacement for the
KMP. This class communicates directly with a MongoDB instance as opposed to using JSON messages
over HTTP. The server hosting the MongoDB instance is configurable in Config.groovy under

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.
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‘datastore.mongo.server’, as is the Mongo database name in ‘datastore.mongo.database’. This class
also implements features that are not natively supported by MongoDB such as calculating quantiles.

Utils
A class for utilites. Notably ‘dumpStack(...)’ that returns a String containing the stack trace of a
Throwable that only includes lines matching a specified package name.

SaveFilterRuleCommand
A Grails Command object that is used when saving a Rule.

CustomClassPool.java
A JavaAssist ClassPool that uses DynamicClassLoader.

CustomMySQLDialect.java
Used in DataSource.groovy to define MySQL tables as being InnoDB utf-8.

DummyHttpClient.java
Used in testing the KMPDataStore instead of actually making connections using the HttpClient.

DynamicClassLoader.java
A class loader that can load java classes representing Sources from the MySQL database.

FieldType.java
An enum of the possible types a Field in a Source can have.

FilteredOpenSessionlnViewInterceptor.java

This class extends the GrailsOpenSessionInViewlnterceptor and adds the ability to not open a
Hibernate session for particular requests. This is used to prevent sessions being created for API calls to
reduce the overhead for storing data. This class is configured in Config.groovy with the values of
osiv.excludes. The class overrides GrailsOpenSessionInViewlInterceptor by replacing the bean in
conf/spring/resources.groovy.

HTTPClient.java
A multi-threaded interface to send HTTP GET and POST requests. This is based on Apache HttpClient

and is used to communicate with the KMP.

RuleCompiler.java
A class to compile Rules into a JBoss Drools KnowledgeBase.

RuleConditionType.java
An enum of the condition types that a field condition can have in a Rule.

RuleProcessingType.java
An enum of the processing types that a field processing can have in a Rule.

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.
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RuleUtil.java
Utility class used by compiled Drools rules to convert between types safely.

SourceClassCompiler.java
A class to compile classes to represent the data of Source at runtime. Uses JavaAssist.

SourceOrigin.java
An enum of the possible origins or a Source, APl or RULE.

StorageException.java
An Exception that can be thrown by the StorageService and Data Stores.

AbstractData.java
An abstract class that is extended by all Source classes that are compiled and represent data that is

received by APls or generated by filter rules.

Counter.java
A counter class that can be used in Drools rules, it is not currently used.

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.



O\OGJ/

9

Learning Innovation

Fy Wy

ﬁECH’/l,

AN ENTERPRISE IRELAN
& IDA AND INITIATI

User Interface Design

User Interface Overview

The user interface is designed around catering for two main user types, namely a standard user (e.g. a
L&D manager) and a super user (e.g. an IT manager). There is also an administrator user that is
equivalent to a super user but with access to user management.

The Ul is entirely a web-based interface written in HTML, CSS, and JavaScript. Although the interface is
predominantly designed for desktop users it does feature responsive components due to use of the
Twitter BootStrap library. This should make the Ul accessible on space constrained and touch devices.

Workflow Examples
The following are workflows for the normal and super users. The workflow for the admin user only
involves adding and amending user accounts so it has been omitted.

Super User

1. The user logs into the EVADE web-app

809  Owaotwews

€ [ localhost 8080/EVADE

Evadeapp #home ®aboust  ®Gonac 0

Evade web app

End-to-End Visualisation and Analytics of Data for eLeaming: Capture it! Analyse it! Visualise it!

Log In Here!

Figure 6. Web-app home page

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.
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000 /Guam ~ <
€ < C [ localhost:8080/EVADE/login/auth o=
Evadeapp #Home ©abost @ Contact © Help

» Login -
Please Login
Username: | |

Password:

Remember me

Figure 7. Web-app login page

2. The user views the configured Data Capture APls and creates a new one.

B.00 s ot e x Lk
& 5 @ [ bocalhostBOSD/EVADE captureindex =)
Evodeapp Akome  ®bout — Onep  Ladmin=
[yP—
Data Capture APIs and Adapters
[rSTee——
Data Capture APIs
+ Add a new Data Copture A1
Hame. Grescripsion frabled  OntaCoum  Usage Mo, Filters.
alliypes et v o Frampleusage o
Bu"-wlhuhm m
Bulter - F— v o FR— o
fgdgat v o Example usage (-]
Dlogout
reeen mew description that is cuite long v o Exampie usage m o
ht_sane - o Exarmpie usage m [
= - o [m— o
Iogms User loging L4 [ = ) Exarpleusage m o
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Figure 8. Data Capture API List page
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Figure 9. Creating a new Data Capture API

3. The user edits the fields in the data to be captured. Field types correspond to JSON format
types, namely a String, a Boolean, a Number, an Array, and a nested JSON Object. Fields must
have a name and can optionally have a description. Fields can be made optional if desired.
String fields also have the option of being one-way hashed with a salt (using SHA-256) to
anonymise data.

800 Qcwuresowmee  x =
* € [J localhost:8080/EVADE/ capture show/2 7| B
Evadeapp Mkome ®abost 8 Comtace OHelp  Ladmin-
© admin Settings .
Data Capture API: fgdgdf
© Data Store Admin
Description:
. Enabled  PostAuth Get auth Data Count Usage W Filters
@ Filtered Data
- v v o Exampleusage [ e | o
& visualisation © Edit
Builder
Retrieve stored data
© Logout
g flacaihest 080/ EVADE  qi/get/2 or it localhas- BOBD/EVADE apiget/21gdgd
Fields
Name Type Optional Hashed
el TG x x =
safsd [ DOUBLE L] L]
setatats [ ooUBLE x x [ o |
Name
Description
Type DOUBLE
Gptiansi
One-way hash values stored in this field
Add Field

Figure 10. Adding fields to a Data Capture API
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4. Once all the fields have been added the user can click on ‘Example Usage’ to get details of how
to send data to this newly configured data source and optionally send test data to it. N.B.
There is currently no way to remove test data once it has been added.

800 /@awume:  x '\ -
& = C | [ localhost:8080/EVADE /capture /usage/2 w| =
Evade app  MHome ©About  iContact © Help 2 admin ~

& AdminSettings U39 for 4P1: fgdgt

Description:
& pata Store URL: http://localhost:8080/EVADE/api/post/2
Admin URL Alias: http://localhost: 8080/ EVADE/api/post/2-fgdgdf

Content-type: application/json
HTTP Method: POST

Requires Authentication to send data to the API: true
& Capture Data

HTTP Basic Authentication:
© Filtered Data Username: admin
Password: fad96db72acc63d3fbd338fcecd99e919e57c915dfcB6059543TecB2e20eb72a

© visualisation JSONP usage:

Builder HTTP Method: GET
Details: All JSON fields are encoded in the url parameters. If using jQuery this will be done automatically if you use $.ajax({datz
indicate thisis a JSONP request.

© Logout Example URL: http://localhost:8080/EVADE/api/post/2?
callbac i dfsdf=123.. =123 .4&rerer=; i 2ac

Example message format:

{
"sdfsdf": 123.4,
"sdfsdfsfd": 123.4,
"rerer': "abcdef’

}

Submit example message JSON

Result:

Figure 11. Viewing example usage for a Data Capture API

5. Once an API has been created it can be filtered by clicking on ‘Filter’ and processed into
several different filtered data sets. A filter allows certain fields to be included/excluded,
conditions to be put on fields, and processing to be performed on data to transform it. In the
case where data has already been captured by an API it is possible to run the filter on historic

data. If this option is not selected only new data received by the APl will have the filter
applied.

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.
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B 00 & cruare natvric page

-~ C  [Y localhost:8080/EVADE [analytics /create/2
Evade app A Home ©@About  ® Contact © Help & admin ~
© Admin Settings

Create a Filter for : fgdgdf

Name | sample filter

@ Data Store
Admin

Description
@ Capture Data

@ Filtered Data & Enable this filter

Aun this filter an all historic data (this can take some time)

@ Visualisation
Builder Datatofilter | fgdgdf

© Select the fields to include:
Logout

Keep Name Type Filters Processing
Field
STRING
@ sasarfQ] oouBLE [, 4 3 + Add Processing
+ add Condition
o  sdisdistd [ DouBLE multiplyby | #| 10,0
.

Figure 12. Creating a filter on captured data

6. Once a filter has been created the user can create queries on the filtered data. This can be
done by clicking ‘Add Query’ on the filtered data list. When creating a query a Chart Type has
be specified that can be either Text (plain text of the results), Bi-level donut (requires five
quartile values and a bullet value), Two value donut (requires two numeric values). This is the
type of visualisation generated and depends on the query used. Multiple sub-queries can be
created in order to generate more complex results.

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.
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800 e e \ W
| 8O0 ) Orimreac: - O\
& = € | [} localhost:8080/EVADE /analytics findex =
Evadeapp frHome @aAbout cContact O Help. A admin ~
© Admin Settings -
Filtered Data
© Data Store Admin
Name Description Enabled Active Input Data No.
Count Queries
€ Capture Data People over 18 v v Ceamle » add L1 ]
=
example_data v v @histres YR ©
Query
@ visualisation
Builder
highscorers Al the high scoring v v o o
learners my_moode_data
Queries
© Lagout hit16 digdfg v v @Dnistrest o o Activity (peruser)
* Rate (per user)
» Maximum scare (per
just logins v v o user)
my_moode_data
Jogin v v  @Diogins [ ] »add JEOJ
usemames aQvery
pass through v v @@ ecores @ Y ©
Query
pass through 2 - v D refactortest @D » Add [ o]
Query
Incalhast: BOBD/EVADE  analytics findexs
Figure 13. Viewing all filtered data sources
LV 11 omemppa— =
L LA EVADE/ / 147
Evade app MHome ®About @ Contact © Help A& admin ~
@ Admin Settings .
Create a Query on: sample filter
© Data Store
admin Query Hame
(Compare average to maximum
© Capture Data Query Description
visualisation Chart Type
& Visualisation Two value donut
Builder
@ Higher Values Are Better
OLagout Available Fields
Name Field Type Description Filters Processing
sdfsdf DOUBLE =123
sdfsdfsfd DOUBLE multiply by 10.0
Queries
Select
Average 4 on | sdfsdf(DOUBLE)
Maximum 4| gn | sdfsdf{DOUBLE)
+ Add a Function
Whese!
+ Add a Condition
Group By: SortBy: + | nscending %

Figure 14. Adding a query to filtered data

LEARNOVATE CENT
/L

7. Once at least on query has been defined on some filtered data it is possible to create an
embed location to embed the visualisation using the Visualisation Builder. As the embeds will
be configured by normal users it is good to give a meaningful name and description to the
embed. The User Group restricts configuration of the embed to only those users in the chosen
user group. User Groups must be configured by an admin user.

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.
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800/ Oveustuationtuiee  hCrmsima pew im0 2 0 <4
€ & € [1 localhost:8080/ EVADE /visualisation/index Te| =
Evadeapp ftHome ©About @ Contact © Help & admin ~
© Admin Settings - . = -
Visualisation Builder
© Data Store
Admin .
+ Create a new Embedded Visualisation
& Capture Data
wrmomns  Moodle Embed Demo
Demo embeds on hitp://meommtest].1ssg.org/moodiez_4/
@ Display these visualisations
Visualisations
© Logout L )
Data Query Visualisation Preview
1. high scorers 4| | Activity (per user) — :\ 8 View Data
2. high scorers. 4 | Rate(peruser) — o = view Data
Time Period To Visualise
Lastyear #
o Edit
Owned by: admin, Visible to User Group: [

Figure 15. Super User Visualisation Builder view

© O O /@ edic Embedded visualisatic x || o
€ - €| [) localhost:8080/EVADE visualisation/edit/15 %] =
Evade app  MHome @About X Contact © Help 2 admin -

& Admi i H

pamnsnes - Edit: Moodle Embed Demo
% Data S
Admsi:vs ore Name Moodle Embed Demo

Description Demo embeds on http://mcommit
 Capture Data

@ Filtered Data @ Enabled

@ pisplayed by Default

 Visualisation T
Builder UserGroup | test s

URL Pattern http://mcommtest] tssg.org/moodle2_4/
© Logout
#4 wis = [{url:'http://exanple.con'}, ... 15
var embeds = [1;
S("#region-main h3[class-"name']").each(Function(i,element){
vis. farEach(Ffunction(v,1){
iF(lenbeds[11
embeds[3] = [1;

3
embeds[j1.push({match:"test’+(i+1), target:element});

JavaScript embed code

B;
vis. forfachCfunctionCy,3)T
EVADE enbedVisBatch(enbeds[31, v.url, {append:true, width:60,
height:60});
3
s

JavaScripttoincludeon | <script type="text/ji ipt" src="http:/, :8080/ EVADE/ap ></scrif

pages wherethis embed
isto appear

Available Visualisations
Data: high scorers, just logins, login usemsmesm

Data: high scorers, just logins, login usemames

+ Add a Visualisation

Figure 16. Editing an embed location
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8. Once an embed has been configured it can be installed into a webpage by including the
embed JavaScript file on all pages that will have the visualisations. This script file is always the
same URL and can safely be included on all pages, however you will be prompted to
authenticate if you are not logged in. An embed must be configured before it will work, this
process is shown in the Normal User workflow.

Normal User
1. The normal user has a simple workflow where for each visualisation they have to select the
data they want to visualise, the query they want to apply, and time period of data to consider.
Examples of the visualisation types are shown when selecting different queries.

B 0 0 | @ visualisation Builder %\ @ Create a new fiddle - JSFic % | »

€« C [ localhost:8080/EVADE /visualisation/index o

Evade app A Home ®About ™ Contact © Help 2 test ~

© Visualisation
Builder

O Logout

Visualisation Builder
Moodle Embed Demo

Demo embeds on http://mcommtest].tssg.org/moodle2_4/
@ Display these visualisations
Visualisations

Data Query Visualisation Preview

1. high scorers 3 Activity (per user) s

2.

high scorers 5 Rate (per user) 5 Q

Time Period To Visualise

Last year v

Save Visualisations

Figure 17. Normal user Visualisation Builder view

2. Once embedded visualisations have been saved they can be viewed within the embed
location, in this example the visualisations are embedded within a Moodle page.

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.
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© 00 @edicembedded visualisar x | TLeanovate g — i w—— -
€ - C [} mcommtestl.tssg.org/moodle?_4/ ve| =
“You are not logged in. (Login)
Learnovate
Navigation [=lal Available courses Research as part of the
Evade project
Home
) Courses
test1 ) () Calendar 2@
EVADE Admin =lol 4 October2013 B
DO Sun Won Tue Wed Thu Fri sat
This block enabled 12 3 4 s
visualisations to be Test123 ’ 0 s 7 s s omonow
embedded by EVADE. R R R R ™

w2 2 ® 2«@25
1

7 % 2 W 3
This course is do deal with people on stressed mortgages

Stressed mortgages J ()
Banking ’ o

Teacher: Admin User
Teacher: Test Teacher!

Test course

New course for selenium testing

Qo

You are notlogged in. (Login)

Figure 18. Example visualisation embedded within Moodle

Admin User
The admin user has the same access privileges as a Super User except they can also access the
following admin interfaces to manage users and to manage MongoDB data respectively.

TR foyvepe— =\

€ & C [} localhost:8080/EVADE/admin/index

mis

Evade app A Home ©About @ Contact © Help 2 admin ~

Maintenance Tasks

© Data Store Admin
Create missing API keys for sources and adapters

(1Use

© Capture Data Recompile Rules

@ Filtered Data Send all storage definitions to the storage service

& Visualisation User List

Builder
* Name: admin, Enabled: true, Roles: [ROLE_ADMIN], Groups: [test groupxxx, test]
* Name: test, Enabled: true, Roles: [ROLE_USER), Groups: [test groupxxx, test]

© G « Name: super, Enabled: true, Roles: [ROLE_SUPER_USER]. Groups: |

9 « Name: ffff, Enabled: true, Roles: [ROLE_USER, Groups: [

« Name: ffff, Enabled: false, Roles: [ROLE_USER), Groups: [test)

Name: admin2, Enabled: true, Roles: [ROLE_ADMIN], Groups: [test groupxxx, test2, besfdsf, test]

User Group List

« test groupxxx (test xyyyy)
* test(test)

« bestdsf (ssssss)

o test2(ssss)

+ Create a new User Group

Figure 19. Admin Settings
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& > €[4 localhost:8080/EVADE/admin/datastore oo

Evade app A Home @About ™ Contact © Help 2 admin ~

© Admin Settings

Data Storage Admin

Mongo Database

& Gapture Data Mongo Collections

} Name Source Owner Data A
@ Filtered Data " e

ctions
org learnovatecentre.evade.dynamic.all_types_95_20130509. 154619467 6 Download Data
& visualisation i
Builder
org.fearnovatecentre.evade.dynamic.all_types_95_20130509_175748000 5 Download Data
Delete
de.d) ic mple_data_151_20132609_170603478 10 Download Data
Delete
org. de.dynamic.fgdgdf_2_20131607_141329000 6 Download Data
Delete

org.learnovatecentre.evade.dynamic.high_scorers_29_20130110_114343000 29 admin 48

org.learnovatecentre.evade.dynamic.high_scorers_29_20130908_180301 100 45 Download Data
Delete

org.learnovatecentre.evade.dynamic. hist_test_36_20132608_152154960 10 Download Data
Delete

org.learnovatecentre.evade.dynamic. hit1 6_52_20132608_1 70333535 5 Download Data
Delete

O Logout

Figure 20. Mongo Data Store Admin

Visualisation Generation

Technologies Used
e HTML
e JavaScript
e JQuery
e D3.jsv3 (requires browser SVG support, see Browser SVG Support)

The generation of the visualisations is achieved through the use of D3.js to generate inline SVG
visualisations. The advantage of this approach is that the visualisations will display consistently across
browser platforms and will scale to arbitrary sizes without pixilation. The D3 code to generate the
visualisations is in the file:

L

web-app
I—js
I

visualisations.Jjs

Whilst the visualisation data is being loaded a clock symbol is shown where the visualisations will
appear.

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.
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test1 @ CI.)

Test123 @ .@

Figure 21. Visualisation loading symbols

If an error occurs due to malformed/incomplete/unavailable data or an unknown visualisation type
the following error icon will appear. Check the JavaScript console for further details in this scenario.

- @ O
Test123 @ @

Figure 22. Example visualisation errors

Supported Visualisation
The current supported visualisations are a Bi-level donut chart (used to show activity), a Two-value
donut chart (used to show rates), and plain text (used for debugging) as shown below.

test1 ) () 1200}, {hig!
Test123 " o [1220],{hig|

Figure 23. Supported Visualisations
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Adding additional visualisations
Additional visualisations can be added by adding D3 code to visualisations.js and also by modifying the
file below to allow the new visualisation type to be selected.

L— views

F——— analytics

— grails-app
|
|
| | — _editQuery.gsp

Visualisation Embedding
The embedding of visualisations has been designed to require a minimal amount of effort for those
integrating EVADE into their webpages, such as Moodle.

Embedding Requirements:

e JQuery (1.8.3+ recommended)

e Web browser that supports SVG

e Inclusion of the /api/embed JavaScript file.
e.g.

<script type="text/javascript" src="http://localhost:8080/EVADE/api/embed"><
/script>

Embedding Process

1. The /api/embed JavaScript is loaded on a webpage.

2. The authentication of the user is checked, if they are not currently logged in to the EVADE
web-app they will be prompted for a username and password (HTTP Basic Auth).

3. Any dependencies for the visualisations are loaded e.g. D3.js, visualisations.js.

4. All of the user’s configured embeds have their URL patterns compared to the current page
(based on the HTTP referer header). Any that match have their embed code returned as part
of the JavaScript file and executed.

5. Each embed code should make one or more calls to:

a. EVADE.embedVisBatch(embeds, url, options);
This JavaScript function is defined in:

L— web-app
— Js

L— visualisations.js

It takes an array of objects that define the query parameter (if any) and the DOM node
where to embed the visualisation, e.g. [{match:"usernamel”, target:node},...]. The url
parameter is the URL for the visualisation data and points to
/api/visDataBatch/<visualisation-id> and is retrieved from the vis array that is
available for each embed code. The options parameter is an optional object with the
following possible parameters:

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.
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= append: whether to append the visualisation to the target node or to
overwrite its contents (default: true).
= width: the width of the visualisation in pixels (default: 60).
= height: the height of the visualisation in pixels (default: 60).
= style: CSS styles to add to the embedded svg HTML element.
Once visualisation data has been retrieved each visualisation is generated using D3 and
embedded in the target page’s DOM.

Example Visualisation Embed code for an embed

// vis

= [{url:'http://example.com'},...];

var embeds = [];
S ("#demo-table td") .each (function (i,element) {

)

vis.forEach (function (v, Jj) {
if (lembeds[]]) {
embeds[j] = [];
}
embeds [J] .push ({match:$ (element) .text (), target:element});
) ;

vis.forEach (function (v, J) {

EVADE.embedVisBatch (embeds[j], v.url, {append:true, width:60,

height:60}) ;

)

Known Issues

When fields are added or removed from a data capture source it is considered to be a new
source of data and all previously stored data is no longer associated with it. This data can still
be accessed through the Admin Data Store interface.

No authentication has been implemented yet for the APIs to retrieve the data for
visualisations. The ‘visDataBatch’ action in ApiController needs to be secured.

A circular dependency exists somewhere in the app (possibly with the class loaders) that
prevents the perm gen from being garbage collected when the app is undeployed from
Tomcat. This can lead to the perm gen space becoming exhausted after a few redeploys of the
app. Restarting Tomcat resolves this issue.

The visualisations require browser support for SVG which excludes Internet Explorer 6,7,8 and
Android browser < 3.0 . A full compatibility report is given in Browser SVG Support.

Unit tests and functional tests have not been implemented or are outdated due to the code
base changing.

HTTPS support hasn’t been added to the app yet.

In the Ul the links to About, Contact, and Help have not been implemented yet.

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.
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Internal Query Format

Within the web-app an internal format for data store queries is used that is not specific to either the
KMP or the MongoDB data store. This format is a super-set of the features natively supported by
either data store. Classes that implement the DataStore interface are expected to handle this format
either natively at the database level or in code. The query format is defined as a JSON object as shown
below. Each query can contain multiple queries that will be executed sequentially by the data store
and the combined results returned.

{
"compareValue": COMPARE VALUE, /* optional */

"higherValuesAreBetter": BOOLEAN, /* optional */
"chartType": STRING, /* optional */
"queries": [
{
“source”: STRING, /* the name of the data source to query */
“maxresults”: NUMBER, /* optional */
“offset”: NUMBER, /* optional */
“starttime”: NUMBER, /* optional *//* ms since the epoch UTC */
“endtime”: NUMBER, /* optional * /
“contraints”: [
{“fieldname”: STRING,
“type”: CONSTRAINT TYPE,
“value”: CONSTRAINT VALUE, /* optional */

s

]

COMPARE VALUE = STRING|BOOLEAN | NUMBER

CONSTRAINT VALUE = STRING|BOOLEAN | NUMBER |OBJECT*

CONSTRAINT TYPE =
"<UI'<='['>'['>="'|'=="|"!="|’REGEX’ | 'SUM'|'COUNT'|'AVERAGE'|'MIN'|'MAX'|'GRO
UP'|'EXCLUDE' | 'QUANTILES'|'SORT' |’ VALUE’

e * For constraint values, when an object with one field ‘paramld’ is present this field is
substituted (by the StorageService) with a parameter passed to the query before the query is
sent to a data store. This is an internal feature and the data store implementation does not
need to handle objects as constraints.

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.
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Description

<,>,<=,>=,==, Yes Yes A constraint, the value of the field must pass this condition to be

1= included

REGEX Yes Yes  Aregular expression to match the value against. The format depends on
the Data Store used. MongoDB supports PCRE format
(http://docs.mongodb.org/manual/reference/operator/query/regex/#o
p. S regex ). The KMP ‘may’ support SQL style LIKE syntax or regexp but
it’s not known at this time.

SUM Yes No Sum all of the values in the given field, applies to numbers only.

COUNT No No Count the number of records returned by the query

AVERAGE Yes No Return the average of the values in the field specified, applies to
numbers only

MIN Yes No Return the minimum value in the field specified, applies to numbers
only

MAX Yes No Return the maximum value in the field specified, applies to numbers
only

GROUP Yes No Group the results by the given field name

EXCLUDE Yes No Exclude the field name from the results

QUANTILES No Yes  Calculate the quantiles for the query results. The value is interpreted as
the quantiles to get, e.g. “0.0,0.25,0.5,0.75,1.0” will retrieve five values
representing four quartiles. To calculate quantiles a sort order
constraint must be specified as well otherwise the results are
meaningless.

SORT Yes Yes  Sortthe results based on the values in the given field. If value >= 0 sort
ascending, otherwise descending.

VALUE No Yes Pass through the value to the result of the query.

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.
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Browser SVG Support

Source: http://caniuse.com/svg

= Supported | = Notsupported = = Partially supported = Support unknown

Chrome  Firefox
for for IE Mobile
Android Android

Android Opera

IE Firefox Chrome Safari Opera Eromear o Mobile
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Browser JSON Parsing Support
» Show options = Supported = Not supported = Partially supported = Support unknown

*Usage stats: Global

+ JSON parsing - other Support: 93.33%

Method of converting JavaScript objects to JSON strings and JSON back to objects using
JSON.stringify() and JSON.parse()

ios Opera [Android |Blackberry IE Mobile

Show all versions Firefox Chrome Opera

Safari Mini Browser. Browser
Zoll
=} 7] 2.2
4.0-4.1 2.3
8.0 4.2-4.3 3.0
9.0 28.0 5.1 5.0-5.1 4.0
10.0 23.0 29.0 6.0 6.0-6.1 4.1 7.0
Current 11.0 24.0 30.0 7.0 17.0 7.0 5.0-7.0 4.2-4.3 10.0 10.0
Near future 25.0 31.0 18.0
Notes  Known issues [0)  Resources(5)  Feedback Edit on GitHub

Requires document to be in IE8+ standards mode to work in IE8.

Source: http://caniuse.com/#search=json

Full project file list
Generated class files have been omitted.

— application.properties
— grails-app

|_
ApplicationResources.groovy
BootStrap.groovy
BuildConfig.groovy
Config.groovy
DataSource.groovy
UrlMappings.groovy
WebXmlConfig.groovy
ehcache.xml

hibernate

TTTTTTTT T

spring

L—— resources.groovy

—— controllers
— LoginController.groovy
—_— LogoutController.groovy
org

|

|
|
|
| L—— learnovatecentre
| L—— evade

| — AdminController.groovy

| — AnalyticsController.groovy

| —_— ApiController.groovy

| — CaptureController.groovy

| — VisualisationController.groovy

Unit 16, Trinity Technology and Enterprise Campus, Pearse Street, Dublin 2.
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L— org

L—— learnovatecentre
I

0]
&
I
Q.
(0]

AdapterMapping.groovy
ApiAdapter.groovy
Field.groovy

Role.groovy

Rule.groovy
RuleBase.groovy
RuleFieldCondition.groovy
RuleFieldProcessing.groovy
RuleQuery.groovy
Source.groovy

User.groovy
UserGroup.groovy
UserRole.groovy
Visualisation.groovy
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VisualisationEmbed.groovy
F—— il8n

— messages.properties

F——— messages_cs_CZ.properties
— messages da.properties
— messages_ de.properties
— messages_es.properties
— messages fr.properties
— messages it.properties
— messages_ Jja.properties
— messages nb.properties
— messages nl.properties
— messages pl.properties
— messages _pt BR.properties
F——— messages pt PT.properties
— messages_ ru.properties
— messages_ sv.properties

F——— messages_ th.properties
[

messages zh CN.properties

F—— migrations
F—— services
L g

L—— learnovatecentre

L—— evade

— ApiService.groovy
CompilerService.groovy
QueryService.groovy
RuleService.groovy
SourceService.groovy
StorageService.groovy

VisualisationService.groovy

T

CacheService.groovy
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F——— taglib
| L—— evade
| —_ UtilsTagLib.groovy
F——— utils
L— views

F——— admin
_editGroup.gsp
_editUser.gsp
datastore.gsp
index.gsp
logging.gsp
showGroup.gsp
showUser.gsp
F——— analytics
_ajaxConditionForm.gsp
_ajaxProcessingForm.gsp
_configBlockFILTER.gsp
_configBlockTHRESHOLD.gsp
_editQuery.gsp
_fieldList.gsp
_fieldRulelist.gsp
_inputSourcelList.gsp
_rulelist.gsp
_sourcelList.gsp

T

analyse.gsp
create.gsp
createQuery.gsp
editQuery.gsp
index.gsp
show.gsp

index.gsp
usageAdapterHTML.gsp
usageHTML.gsp
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capture

_adapterList.gsp
_editAdapter.gsp
_editField.gsp
_editMapping.gsp
_editSource.gsp
_fieldList.gsp
_fieldListEditable.gsp
_mappingList.gsp
_navigation.gsp
_sourcelList.gsp
_sourceSummaryList.gsp
create.gsp
createAdapter.gsp
edit.gsp
editAdapter.gsp

|
|
|
|
|
|
|
|
|
|
|
|
|
|
o
|
-
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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I— index.gsp
—_— list.gsp
— show.gsp
—_— showAdapter.gsp

L— usage.gsp
— €rror.gsp
F——— index.gsp
F——— layouts
| F——— main.gsp

| F——— new main.gsp

| L— old main.gsp
— login
| F——— auth.gsp

F—— old index.gsp

F— rule

| —— filter.gsp
— _generic.gsp

|
| F—— ruleHeader.gsp
| F——— _ruleStart.gsp
| L——  sum.gsp
F——— shared
| — _flashError.gsp
| F——— _left-nav.gsp
| L—— navbar.gsp
L—— visualisation
— _editEmbed.gsp
F——— _embed.gsp

— _ruleQueryList.gsp
F——— _showEmbed.gsp

— _showQuery.gsp

F——— _showRuleQuery.gsp
— _sourceFieldList.gsp
— _sourcelList.gsp

—— visualisationForm.gsp

F——— demo.gsp
— edit.gsp
— index.gsp
stream?2.gsp
— 1ib

|

mariadb-java-client-1.1.5.jar

F——— readme. txt
— scripts
F—— src

— groovy
| —— org

| L—— learnovatecentre

| L—— evade

| — AjaxStream.groovy
| — ApiTarget.groovy
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F——— Jjava

F——— BootStrapRules.drl

L— org

F___

|

L

ControllerUtils.groovy
CryptoUtils.groovy
DataStore.groovy
FilteredStorageService.groovy
KMPDataStore.groovy
MongoDataStore.groovy
RegexString.groovy
Utils.groovy
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commands
e SaveFilterRuleCommand.groovy

learnovatecentre
I

D
&
Y
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D

CustomClassPool.java
CustomMySQLDialect. java
DummyHttpClient.java
DynamicClassLoader.java
FieldType.java
FilteredOpenSessionInViewInterceptor.java
HTTPClient.java
QueryType.java
RuleCompiler.java
RuleConditionType. java
RuleProcessingType.java
RuleType.java
RuleUtil.java
SourceClassCompiler.java
SourceOrigin.java
StorageException.java
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facts
— AbstractData.java
L—— cCounter.java
opendga
selenium
L—— htmlunit
L—— HtmlUnitDriverUtil.java

— templates

F— artifacts
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Controller.groovy
DomainClass.groovy
Filters.groovy
ScaffoldingController.groovy
Script.groovy

Service.groovy

TagLib.groovy

Tests.groovy

WebTest.groovy
hibernate.cfg.xml
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— scaffolding

—_— Controller.groovy
F——— Test.groovy
_form.gsp
create.gsp

F___
— edit.gsp
F___
F___

T

list.gsp
renderEditor.template

show.gsp

— testing
Controller.groovy
DomainClass.groovy
Filters.groovy
Generic.groovy
Service.groovy
TagLib.groovy
UnitTest.groovy

T

O war

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

| L—— web.xml
F——— stacktrace.log
—— target

| classes

| dependency-report
| reports

| stacktrace.log

| test-classes

| test-reports

| tomcat-err.txt

|
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tomcat-out.txt
— target-eclipse
F—— test
L— web-app

F— META-INF

F—— WEB-INF

F—— css

bootstrap2-responsive.css
bootstrap2.css
bootstrap3-theme.min.css
bootstrap3.min.css
errors.css

font.css
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main.css

—— mobile.css

old main.css

F——— images
apple-touch-icon-retina.png
apple-touch-icon.png
favicon.ico

|

glyphicons-halflings-white.png
glyphicons-halflings.png
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LEARNOVATE CENTRE
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AN ENTERPRISE IRELAN
D, AND INIT

— grails logo.jpg

— grails logo.png

— leftnav_btm.png

— leftnav_midstretch.png
— leftnav_top.png

— loading.gif

—— skin

| database add.png

| database delete.png
| database edit.png

| database save.png

| database table.png
| exclamation.png

| house.png

| information.png

| shadow. jpg

| sorted asc.gif

|
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sorted desc.gif
— spinner.gif

springsource.png

|

js

— application.js

—— bootstrap2.min.js
bootstrap3.min.js
d3.v3.min.js
jquery.stream-1.2-mod.js
jquery.stream-1.2.min.Jjs
query builder.js

rule.js

T

visualisations.Jjs
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