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Introduction

This article continues the series of articles [1-5]
describing the work we have done to modernize the IT
infrastructure of SPbPU.

As we have already noted in our series of
articles, SPbPU is one of the largest universities in
Russia and has a large number of Moodle courses for
organizing training on various educational portals.
Basic information about students is located in the
Automated  Management  System  "Dekanat"
(sometimes this system is also called "Contingent"),
which is constantly updated. And you need to
constantly synchronize data between this system and
courses on Moodle (up-to-date lists of students in
groups and access to courses). Previously, Moodle
administrators and teachers managing courses had to
do this manually, which is quite difficult, since about
10,000 courses are created every semester on various
SPbPU educational portals. We will talk about
automation of this work in this article.

Description  of  the
mechanism

synchronization

Doi: éros¥® https://dx.doi.org/10.15863/TAS.2024.05.133.41

All basic and current data about students, starting
with the admissions committee, are located in the
"Dekanat" system - information from such primary
data as enrollment orders, transfer orders, expulsion
orders, etc. is loaded there. This system is kept up to
date by SPbPU institutes. The web interface to this
system is shown in Fig.1. At the same time, the list of
students in each Moodle course should be up-to-date -
but there was no API for communication with the
"Dekanat" system before the creation of our
mechanism and there was no synchronization.
Previously, the student had to log into the course in
Moodle using Single Sign-On SPbPU [6], and only
after that the structure of his access is updated.
Accordingly, all students in the group had to log in to
Moodle via Single Sign-On (SSO) so that their
information would be updated. The same problem
occurred with groups - until someone from the group
logged into Moodle via SSO, the teacher could not add
a group to the course. Groups were understood as
global groups - that is, a global group in Moodle
corresponded to a global group in the "Dekanat"
system. Apart from this, what other problems were
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there? If, for example, a student is expelled, then he
will remain in the Moodle group (and this student
himself will not be able to unsubscribe from the
course, because he will no longer be able to log in
through the SSO) - he must be deleted manually. If,
for example, a student has never logged into Moodle
and therefore was not enrolled in a course, then he will
not receive any email notifications about course
activities (he may not even know that there are any
deadlines for this course, mandatory tasks, etc.).
Another problem is that study groups can sometimes
be renamed, merged or separated. This information is
updated in the "Dekanat" system, but in Moodle
everything had to be changed manually.

An API was created for the "Dekanat" system
and a plugin for Moodle. In the synchronization
mechanism we implemented, the following now
happens: the administrator connects to the
corresponding API and receives a list of groups in the
"Dekanat” system and a list of groups in Moodle.
Checking the compliance of groups in the "Dekanat"
system and in Moodle is shown in Fig. 2. If a group
has appeared in the "Dekanat" system, but is not yet in
Moodle, then this group can be added to Moodle. As

Nexanar : MpocMoTp CTyaeHtos X +

spbstu.ru,

an example, Fig. 3 shows a list of groups that are in
Moodle, but not in the "Dekanat" system. Fig. 4 shows
a list of groups that are in the "Dekanat" system, but
not in Moodle. The same figure shows the
"Synchronize" button, with which synchronization
occurs. It is worth noting that synchronization will
only occur if there are more than zero students in the
corresponding group according to the "Dekanat"
system. Synchronization occurs using a script we
wrote, part of which is shown in Fig. 5. The script
creates the appropriate student accounts, where the
students' last name, first name, patronymic, email,
global group, etc. are entered. If there is no
corresponding global group yet, then the script creates
it, but if such a group already exists in Moodle, then
this student is automatically subscribed to all courses
to which this group is subscribed. Fig. 6 shows the
JSON [7] portion that describes the account that the
script creates.

When creating our synchronization mechanism
we used PHP, APl Moodle [7], Swagger [8], Apereo
CAS [9].

8 [Mpueathuid npocmoTp

@ In

Logn QU Pone Mpocvorp Wiscruryt QIR Beixon

Crypentbl : KoHTuHrenT Ha 28.03.2024

Boero: 4025

Pannns Vi Orecrao

[lata posgenin: \

Nigeno. | Mpe, 0 T

& obuenmran: [

daxynurer: | Bee v Kadeppa:|Bee v [exauar: |MKHK

v ®opma | Bee

~ B/KBce

~ Kypc|Bee v Koa | Mpynna: CokpaluetHoe oGyvenne: [ ]

v | Tun {Bee
OrBop

COCTORHME | B KOHTHHTEHTE
Mopagor. | @0 +_ OGpatkeii [ MNokasaTs He ToNkKo oToGpaHHLX. |

v | OByenwe | Boe

v Tlporpamma; — v Yuurca Ha ®BO: [

Bosspar [evars

[ |

| Bribpato 0 | BuiSpars

23351196
21350581
23351303
21480108
23481034
21357051
23481049
23351178
23350374
22351114
22350367
22480180
23350651
22480370
23351066
22350532
23351108
22350554
22358145

Ei CocToRHHe
Yuutca

lNepesag yCnoBHO
AIO cemei.
Yuurca

Yuutca

WKHK
WKHK MT
WKHK
WIKHK
WKHK
WKHK
WKHK
WKHK
WKHK
WIKHK
WKHK
WKHK TaM
WKHK L
WKHK MTwONN
WKHK MM
WKHK TaM
WKHK THM
WKHK TiM
WKHK ™M

pyni
5130904/30002
5130904/10101
85130904/30030
5151003/10802
5151001/30001
35130802/10202
5151003/30002
5130904/30007
5132704/30003
5140002/20401
5130203/20001
5131001/20001
5142704/30801
5141001/20401
5130901/30006
5130904/20004
5130902/30003
5130004/20001
5132701/20001

fara p.
26.07.2005
06.01.2004
15.07.1983
11.01.2003
30.03.2005
03.01.2002
23.07.2005
01.11.2005
18.02 2005
01.10.1909
09.06.2004
19.04 2004
24.02.2001
21.09.1996
26.05.2005
22.06.2004
18.11 2005
21.01.2004
11.02 2005

n 09.03.04 H
n 090304 H
n 090304 H
n 100503 H
n 100501 H
n 090302 H
n 100503 H
n 090304 H
n 270304 H
n 09.0402 H
n 020303 H
n 100301 H
n 27.04.04 H
n 100401 H
n 09.0301 H
n 09.0304 H
n 090302 H
n 09.0304 H
n 270301 H

&

Yuurea
Yuutea
Yuutca

Yuutea
Nepesof ycnoBHO
Yunrea
MNepeson ycnoBHO
Yuutea
Yunrca
Yautea
MNepesof YCNoBHO
Yuawnrea
MNepesoq ycNoBHO
Mepesay yenoBHo

g
=
cocoococoooccocoowoof o okd
48

PR R R R R R R R B

I L T T IR TR I K

Fig 1. Web interface to the "'Dekanat’ system
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Fig 2. Checking the compliance of groups in the ""Dekanat’* system and in Moodle.
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Fig 3. A list of groups that are in Moodle, but not in the ""Dekanat™ system.
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Fig 4. A list of groups that are in the ""Dekanat" system, but not in Moodle.
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5140203/30101
object(stdClass)#28845 (4) { 'missing_cohorts]=> array(0) { } ['created_users’|

> array(0) { } ['enrolled_users]=> array(0) { } ['expulsed_students"]=> array(4) {
string(54) "BanenTun Bopucosmy Mpuropbes” ['stepanov.ra’)

["kurenkova.av’]=> string(50) "ApuHa BukToposHa Kyperkosa® ["grigoriev2.vb’]= string(48) "Pomat
Anexceesuy Crenarog’ [tabaev.ia)=> string(48) "MckaHaep ApTyposu Tabaes" } )

5140203/30102

object(stdClass)#7371 (8) { [ missing_cohorts"]=> array(0) { } [‘created_users']=> array(0) { } "enrolled_users’]=> array(0) { } ['expulsed_students=> array(’
["kuzmin2.di]=> string(46) "AmuTpuir Mropesmy Kysomuk® [nesterov.ds’]=> string(50) "[muTpuia Cepreesiy Hectepos” ) }

5140904/30401

object(stdClass)#28845 (4) { ['missing_cohorts']=> array(0) { } [created_users’]=> armay(0) { } ["enrolled_users]=> array(0) { } ['expulsed_students’]=> array(0) { } }
5141001/30501

object(stdClass)#7371 (4) { ['missing_cohorts"]=> array(0) { } [‘created_users}=> array(0) { } ["enrolled_users’]=> array(0) { } ['expulsed_students’]=> array(2) {
["abushek. yua'=> string(40) "I0nia AHToHOBHE AGywek' ['matuzenko.ss]=> string(50) "Cepreit Cepreesny MaTysenko™ }}

5130201/00101

object(stdClass)#28845 (4) { ['missing_cohorts']=> array(0) { } ['created_users’]=> array(0) { } ['enrolled_users’]=> array(0) { } ['expulsed_students’]=> array(5) {
[isaev.ea’]==> string(52) "EBrexui Anexcanaposuy Mcaes” [levin.ap’]=> string(46) "Anexcannp Maenoeuy Nesun” [priezzhev.aa’]==> string(50) "AHppei AnexceeBuy
Mpuesxes” [kulygin.ea’]=> string(50) "Erop Anexcanaposuy Kynbirui® ['sharipov.s']=> string(34) "Canamypon Wapunos” } }

5130201/10101

object(stdClass)#7371 (4) { ['missing_cohorts"]=> array(0) { } ['created_users')=> array(0) { } ['enrolled_users’]=> array(0) { } ['expulsed_students’]=> array(5) {
['makoveev.nv’]=> string(54) "HukuTa Bnagumupoeuy Makosees” ['velmova.va']=> string(58) "Banepna AnexcaHapoBHa BenbmoBa™ ["asman.yae’]=> string(36) "1
Jsanbaosud Acman” ['kostrubov.vk]=> string(60) "BukTop KoHcTanTuHoBud KocTpy6os” ["kuznetsov.ad]=> string(48) "Aptem [muTpuesny KysHeuos™ ) }
5130201/20001

object(stdClass)#28845 (4) { ['missing_cohorts]=> array(0) { } ['created_users]=> array(0) { } ["enrolled_users’]=> array(0) { } ['expulsed_students’]=> array(3) {
['matveeva.te’]=> string(50) “Tancua EBreHbeBHa Marteeea’ ['vyalova.ma’l=> string(50) "MaprapuTa AHpeesHa Banoea’® [zelyakova.yaa']=> string(50) "Ha
AnexcaHapoBHa 3enakosa’ }}

5130201/20002

object(stdClass)#7371 (4) { ['missing_cohorts"]=> array(0) { } [‘created_users']=> array(0) { } ['enrolled_users’]=> array(0) { } ['expulsed_students"]=> array(1) {
[ivatshenko2.dv]=> string(52) "AMHTPHiA BUKTOPOBHY HBaleHKo" } }

5130202/00201

object(stdClass)#28845 (4) { ['missing_cohorts]== array(0) { } ['created_users’]=> array(0) { } ['enrolled_users’]=> array(0) { } ['expulsed_studems’]=> array(3) {

Fig 5. Synchronization script fragment.
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8 docker-svc.spbstu.ru:3007/api/apidocs/#!/api%2Fv2%2Fasu/GetGroups E a= o e A
Response Content Type | application/json v |
Response Messages
HTTP Status Code Reason Response Model Headers
500 Don't cry i
Try it out!
Curl

curl -X GET --header 'Accept: application/json’

Request URL

http://docker-svc.spbstu.ru:3007/api/v2/asufgroups

Response Body
“dep: T2,
"course": 1,
"is_fast": true,

"is_individual": false

“id": 3,
"number": "s1015/21",
“dep": "2",

"course": 1,
"is_fast": false,

"is_individual": false

“id": 4,

"number": "s1015/22",
“dep”: 2",
"course": 1,
"is_fast": false,
"is_individual™: false
1

Response Code

"http://docker-svc.spbstu.ru:3007/api/v2/asu/groups’

Fig 6. Part of the JSON describing the account.

Conclusion

As a result, we created mechanisms for
synchronizing and ensuring the correctness of user
data on educational portals, which eliminated a lot of
manual work for course administrators. We are
currently working to modernize this mechanism. One
possible improvement is the introduction of an
enterprise service bus (ESB) [10]. This will speed up
data synchronization. Now synchronization occurs
across all entities, while with the implementation of
ESB it will be possible to synchronize only data

References:

1. Kozhevnikov, V. A., & Tolpygin, S. S. (2022).
Video transcription system. ISJ Theoretical &

changed over a certain period of time. Another
possible improvement is the introduction of a global
individual/group identifier at the level of all SPbPU
information systems. The introduction of a global
identifier will simplify synchronization (for example,
now the identifier of a training group is its number,
but the group number may be subject to change).
However, the issuance of such global identifiers at the
level of all SPbPU information systems is still beyond
our competence.

Applied Science, 09 (113), pp. 89-92. DOI:
10.15863/TAS.2022.09.113.17

Philadelphia, USA

213

2 Clarivate
Analytics indexed



ISRA (Indiay  =6317 SIS(USA)  =0912  ICV (Poland)  =6.630

. ISI (Dubai, UAE) = 1.582 PUHIL (Russia) =3.939  PIF (India) =1.940

Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF = 1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350

2.

Kozhevnikov, V. A., & Tolpygin, S. S. (2022).
Transform with migration of the university
learning management system to cloud services.
1SJ Theoretical & Applied Science, 10 (114), 53-
57. DOI: 10.15863/TAS.2022.10.114.10
Kozhevnikov, V. A., Tolpygin, S. S. (2023).
CRM system for online learning. I1SJ Theoretical
& Applied Science, 04 (120), 285-290. DOI:
10.15863/TAS.2023.04.120.55

Aleksandrov, A. A., Kozhevnikov, V. A., &
Tolpygin, S. S. (2023). Integrating the Telegram
messenger into  the  Moodle learning
management platform. 1SJ Theoretical &
Applied Science. 09 (125), 171-174. DOL:
10.15863/TAS.2023.5.125.13

Kozhevnikov, V. A., & Tolpygin, S. S. (2024).
Automation system for generating university

10.

courses. 1SJ Theoretical & Applied Science, 02

(230), 224-231. DOI:
10.15863/TAS.2024.02.130.19
(n.d.). Single Sign-On SPbPU.  Retrieved

30.03.2024 from https://cas.spbstu.ru

(n.d.). API Guides. Retrieved 30.03.2024 from
https://moodledev.io/docs/apis

(n.d.). Swagger. Retrieved 30.03.2024 from
https://swagger.io/

(n.d.). Apereo CAS. Retrieved 30.03.2024 from
https://apereo.qgithub.io/cas/7.0.x/index.html
(n.d.). Enterprise Service Bus. Retrieved
30.03.2024 from
https://en.wikipedia.org/wiki/Enterprise_service
bus

Philadelphia, USA

214

2 Clarivate
Analytics e


https://cas.spbstu.ru/
https://moodledev.io/docs/apis
https://swagger.io/
https://apereo.github.io/cas/7.0.x/index.html
https://en.wikipedia.org/wiki/Enterprise_service_bus
https://en.wikipedia.org/wiki/Enterprise_service_bus

