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Abstract— The paper presents a software tool for migration

of e-courses from Sakai to Canvas LMS. Both of the LMSs
are described as well as their import/export course formats.
The tool facilitates the migration between these two LMSs
by supporting automatic conversion of a Sakai course into
the Canvas-compliant course format. The verification is

conducted on the courses held at the Faculty of Technical
Sciences (FTN) at the University of Novi Sad, Serbia.

consists of numerous institutions gathered around a
common goal to integrate and synchronize their local

educational software into a single LMS. The development

of the system follows a community-source model that

relies on the cooperation among various stakeholders such
as academic institutions, commercial companies and
individuals with the goal to ensure sustainability and

improve software development and distribution.

Sakai LMS has bee_zn distr_ibuted in two versions:

. INTRODUCTION Collaboration and Learning Environment (Sakai CLE) and
o . Open Academic Environment (Sakai OAE). Sakai OAE is

The advancement of ICT has |nﬂ|Cteq the educa.tl_onaé new System within Sakai Foundation promoting
settings as well as other aspects of social life. Traditionglonstructivist learning model. It provides collaboration

education environment has been superimposed Witithin users communities organized on the social
flexible and adaptable teaching approaches fostered Bystworking principles.

Learning Management Systems (LMS). LMSs facilitate ., : ; : ;
various aspects of learning process such as: delivering %ﬂgzgic?ic}:\]?olﬁ)%\‘/)g deals with Sakai CLE, the detailed
management of instructional content, identifying an p_ L , . .
assessing individual and organizational learning or Sakai CLE is an e-learning framework, which, in
training goals, tracking the progress towards meetin@dd't'on to standard e-learning features, provides tools for
those goals, and collecting and presenting data fdieneral computer-supported collaborative work. Sakai

supervising the learning process of organization [1]. enables users to create web pages that contain a specific

. ... . set of tools. Tools are independent components that
Nowadays, more and more educational institutions teract with users providing a specific set of

especially in developing countries, choose free and qpér nctionalities. Sakai tools may be classified into four
source LMSs. In addition to the cost minimization, which roubs:  learnin collaboration resentation  and
is the main benefit of using such solutions, free and op dmi%iétration too?é v P

source LMSs can be customized to fit the needs o . . ' . .
particular educational institution. Therefore, the focus of Sakai learning tools support the administration of

our research is put on free and open source LMSs, naméqgucational resources and participants. These tools relate
Sakai and Canvas. to:

Regardless of chosen e-learning solution, each day"
institutions are being faced with new demands caused by
ongoing changes in the learning environment and .
technologies [2, 3]. This results with the migrations to
other LMSs that better fit to new circumstances. Moving
from one LMS to another is not an easy task, since LMSs
differ in data formats and features. Each LMS has its own
data model, so migration from one LMS to another
typically implies appropriate data alignment.
alignment can be performed either manually or
automatically. Since manual alignment may be time .
consuming and prone to human errors, in this paper we
propose a migration tool that utilizes the automatic
approach when migrating from Sakai to Canvas LMS. The °
migration includes transferring course content from one
LMS to another and it is verified on a case study of the -
courses held at the Faculty of Technical Sciences

In
ThisWork. Therefore, various collaboration tools are provided:

curriculum — educational programs and learning
objectives

learning material — educational resources and their
organization

assessment — knowledge assessment through online
tests with grade statistics

Sakai, a special attention is put on collaborative

file sharing — DropBox

creating content collaboratively — wiki pages and
dictionaries

communication — e-mail, chat, forum information
sharing — notifications, news, blogs

scheduling — calendar of important
activities and deadlines

events,

(hereinafter FTN) at the University of Novi Sad, Serbia. Presentation tools enable user to create a set of personal

equal. Use automatic hyphenation and check spellingresentation pages. The presentations may be used to

Digitize or paste down figures. publish the information on users such as their work, prior
experience and skills. Available tools are:

Il SAKal wizards and matrices — customized collections of

Sakai LMS [4] is a free and open source system
developed within the Sakai foundation. The foundation
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reports — create, view and export reports containingnew applications added every day. The only precondition
presentation data that has to be met when developing a new Canvas

templates — a predefined visual organization of application is to be compliant with IMS LTI specification
[7

data.

System configuration is managed by using Bhy c?on;parlng t"."do descr(’jlbec(jj LII\/ISs,_we fcan see éh.ﬁt
administration tools aimed at managing following?Cth Of them provide standard e-leaming features. Still,
elements: we believe that Canvas LMS is better solution than Sakai
at this moment, since it is newer system, more oriented on

accounts — managing basic information about usermogern web technologies and easier for the extension

accounts using third-party tools.

membership — defining user permissions to access

particular content IV. MIGRATION TOOL

course organization — managing courses and  Each LMS has its own format for representing course

arbitrary sets of web pages data. LMSs typically supposxport functionality which
system monitoring — observing technical system stores the course data in a specific format. The stored data
parameters can later bemported back to the system.
Software tool proposed in this paper relies on
. CANVAS import/export functionalities. It takes a course exported
Canvas LMS [5] is a cloud-native learning managemenrfrom the Sakai CLE and converts it into such a format
system developed by Instructure. It provides wide range afhich can be imported into Canvas LMS.
e-learning functionalities relying on web 2.0 technologies. Before any migration can be performed, it is necessary
Standard Canvas distribution supports followingto analyze exportimport data format of the above
learning tools: mentioned LMSs. Among all course data, the software

curriculum — defining learning outcomes and tool in this paper deals only with migration of learning

; resources in a course. We refer to “learning resources” as
syllabi e > .
) . _ ) any digital content (file) uploaded into the system.
learning material — learning resources files
organized into modules A. Sakai course format
assessment — assignments, quizzes and pollsSakai course format is illustrated with Figure 1. As
supported by specialized grading tool shown in Figure 1, Sakai course content is exported in a
Regarding functionalities related to collaborative work,separate folder containing different files. XML files
Canvas offers: contain data or metadata about exported course content.
file sharing — users have their own file repositories Each tool in a Sakai course is exported in a separate XML
creating content collaboratively — wiki pages file.
communication — discussions and messaging 4 ). sakai course export dir
system including video messages P oyl
information sharing — announcements (text or 08a200ba-36de-43d0-82bd-185ac720665
VIdGO messages Wlth support Of RSS feed) 26c8c910-6f7d-4452-8f4a-8ddeb041ffd9
i i . 2 27caaafb-5669-4f4e-9dce-a32b9afa48ac
scheduling — calendar tool integrated with other | 30654860-63fc-4a-0663-cO0TIS6l3e
tools such as syllabus, assignments etc. = S
Presentation tools are also supported by Canvas. There * | S0ceaffa-6eb6-4b36-a5ch-fed1ealb76
is a specialized tool for creating user’'s portfolios and sHtT e At st R
2 64e84a50-96d5-4e70-8ad6-17abdd84fbad
CUStom Web pages' 643b41af-6f5d-4ac5-be92-d53226adc36¢
For the system administration, Canvas offers following ¢ Rkl T e
Sets Of tOOIS: aﬁnou::e-n:ent;(ml i ’ ’
accounts — Canvas resources are available only to e
registered users organized into groups with i
different permissions > 1 contentxmi
membership — only enrolled students can access a e
COUTSE newsxml
course organization — course organization and R
navigation can be customized syltabus i
. . . » userxmil
system monitoring — automatized tasks such as el
message exchange can be monitored from Canvas > 1 wikioaml
The tools are implemented using Web 2.0 technology Figure 1. Sakai course format

and Ruby on Rails development platform. In addition to
predefined set of tools, Canvas may be extended by The files meaning is as follows:
adding third-party tools. So far, there are numerous . announcement.xnl — holds the data about all

example, in [6] 132 Canvas applications are listed with exported course
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assi gnment . xmi — the data about all readings, content is stored in a separate file within the exported
quizzes, tests and projects in the course course folder. Such files have no extension and they are
shown at the top of Figure 1. Tagdy- | ocati on in the

cal endar. xm — export file for theCalendar . :
Sakai tool that contains schedule of the learning©"t €Nt - xm file references the name of the file that
activities ontains resource content. Besidessour ce tag holds

) data about length and type of the resource file, resource
chat.xm — the history of all chat messages arehame and resource type. All metadata specified for a
exported in this file resource in the Sakai system are listed ipthepert i es
content.xnl - metadata about course learningtag shown at the bottom of Figure 2.

resources

emai | . xml — an archive of all e-mail messagesB: Canvas course format

sent by course participants Exported Canvas courses are stored as zip archives
messages posted in the With the i mscc extension. The structure of this archive is

messagef orum xm — \ ] -
illustrated with Figure 3.

course forum are stored in this file
news. xm - news received in the course from 4| canvas export course zipDirimscc
external resources through the RSS feed course_settings

pol | . xni — the file contains the data about polls 1iBBAbT bt b Hibasen
organized within the course implementation FmaTmehRRoIRsasEse e

non_cc_assessments

site.xm — course sections are stored within this - | web resources

XML f||e wiki_content

syl | abus. xmi — stores a description of a course e
. i7fac0f312ee5882a99ff375113f6906a.xml

Sy”abl 15221219e955ff3e7b08b02d0dc3c4d88.xml

user.xm — the file contains a list of course > | ibbb015ecTbegbeadedcb4ae8ch21494xml

participants > | ic377070ee3414bafd160692c836ea0cxml

V\Eb Xm — stores custom Web content deflned ie23dald0de2da271291dd6d5d3ed674a.xml

within the course
wi ki . xm — the file is a backup of wiki pages

) adm|n|stered t?y course participants ) The archive contains XML files whereby
Since the migration tool transfers learning resourceSpgnani fest . xnl is the main file. The file describes

from a Sakai course to Canvas LMS, we are going teoyrse settings and organization. Figure 4 shows the
analyzecont ent . xnl file that stores learning resources gty cture of the Canvasnsmani f est . xni file.

metadata. The file enumerates all the resources in the
course and its structure is shown in Figure 2.

-4 archive

imsmanifestxml

Figure 3. Canvas course format

First two children of therani f est tag specify global
course information — its identifier and name. Metadata

[ dase = 261457050 134508 describing course and imscc file global information are
(AR given within the met adata tag. The tagresources
ol :eakaiponjactconbent i Contesatiosting ervice stores metadata about all learning resources in the
oo ey course. It can be noticed that each resource is represented
e e e o R by using ther esour ce tag. Within this tag, an identifier
} et and type of the resource are specified. Tage and its
s location =S e oS Satar T child taghr ef reference a physical file on a disk where
o i Nl S R the resource has been stored.
= upTropiedmatia el Other XML files and folders in the Canvas imscc file
e B onsenrypesiiielinfad contain the metadata on the dynamic aspects of the course,
e nerhies such as announcements. The general course settings are
Hproperes defined within theour se_set t i ngs folder.
Figure 2. File containing metadata about learning resources Files and folders with names that start with the letter i
exnarted from the Sakai cou are related to announcements created within the course. In

Tag archive is a root element in the resourcesaddition to the announcements, the files contain
description. Its children tagiat e, server, source and  notifications sent or received during the course.
syst emdescribe some global information about exported All the course resources (files) are placed within the
course and Sakai system where the course has been stoigd, resources folder. In contrast to Sakai course

Cont ent Hosti ngService tag contains all learning format, the files in this folder have names that correspond
resources in the course. Since resources may be organizggne original file names.

into folders,f or each folder there is @ol | ecti on tag Folder wi ki _content contains wiki pages in the
that represents its content. Within this tag, an identifief se -

and name of the folder are defined. Some additional info, ’

such as the visibility of the folder, is given too. Learningc.  |mplementation

resources in the course are described by using the
resource tag. As mentioned, theontent.xm file
stores only metadata about resources. The resour

The tool is implemented in Java programming
guage. Tool components are shown in the UML
mponent diagram in Figure 5.
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The tool is an intermedior between Sakai and Canvawsigration among multiple LMSs, such as Moodle,
LMSs. An input of the tool is an archived Sakai courseDesire2Learn, Blackboard etc.
Starting on this input, the tool produces a new Canvas
course.

Migration process, represented in a form of an UML
activity diagram, is shown in Figure 6.

The process starts with exporting Sakai course to the
file system. After that, a user enters the file path of the
course and the destination path where a Canvas course is
going to be stored. Then, the tool parsest ent . xni
file in the archived Sakai course. Next step is to create a
folder for storing the Canvas course. Using the data
loaded from the Sakai course, thesnani f est . xm file
of the Canvas course is programmatically generated.
Then, all resource files from the Sakai course are copied
to the Canvas course folder where they are renamed
according to the Canvas course format. After that, all
content in the destination folder is zipped to an archive
with the .imscc extension. Finally, the user can import the
generated Canvas course.

User Migration tool

Export Sakai course

Enter the source and S e
destination path arse content.xml file in

the Sakai course

Create a Canvascourse
folder

Generate imsmanifest.
xml of the Canvas
course

Copy leaming
resources
generates
P ‘
sakai  H | P
uses
Migration tool E
Figure 6. UML activity diagram of the migration process
Canvas
Ej 4 | pop-importimscc
4 web_resources
generates
4 1. Dodatno
OPredmetu
imports J 4| Predavanja

“L 01-Uvod.pdf
> =X 02-DOT NET platforma.pdf
> =L 03-C_- Osnove sintakse.pdf

Canvas course

Figure 5. Component diagram of migration tool

b - Objektno programiranje.pdf
. b %k 05 - C_- Metode.pdf
D. Verification » =L 06 - C_- Nizovi | kolekcije.pdf
The tool has been verified by migrating several courses * L 07 - C_- Izuzecipdf
held at FTN from Sakai to Canvas LMS. Figure 7 shows » = 08-C - I0.pdf
the “Object-oriented programming platforms” course > = 09-C - WPFpdf
generated by using the migration tool proposed in this ) = 10 C_- WPF Data Binding.pdf

paper. The course content is in Serbian as well as resource
names.

V. CONCLUSION

The paper presents a software tool that facilitates
migration from Sakai to Canvas LMS by providing an
automatic conversion of Sakai exported courses into the
Canvas-compliant course format. The tool relies on

Primeri

Baza skriptovi

> BB ADOWDpfTest3zip
» & DataBindingTestzip
> BB ValidationTestzip

Zadaci
Resenja

imsmanifestxml|

internal export/import formats of the mentioned LMSs and
it has been implemented as a stand-alone Java application.
The main limitation of the proposed solution is that the
tool only provides the migration of learning resources in
the course. Announcements, messages, wiki pages and ACKNOWLEDGMENT
export of other course content is not currently supported.  Results presented in this paper are part of the research
Future work will be aimed at overcoming this conducted within the Grant No. 11I-47003, Ministry of
limitation by extending the tool. Another direction of the Education, Science and Technological Development of the
following research will be to support the bidirectional Republic of Serbia.

Figure 7. Result of tested Sakai course migrated for Canvas
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