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Introduction

This work continues the series of articles [1-4],
describing the latest development of the IT
infrastructure of SPbPU.

SPbPU is one of the largest universities in Russia
- currently about 30,000 students study there and
about 2,000 teachers work there [5], it is among the
top 5 universities in Russia in terms of the number of
budget places [6]. Although training sessions are
conducted in classrooms in person, for each training
course a course is created in the LMS Moodle system,
where teachers must post training materials for their
classes. Every semester you need to create about
10,000 courses on a dozen distance learning portals of
all SPbPU institutes. Next, for each training course
you need to be able to create a video conference (for
each lesson). Until recently, SPbPU used MS Teams
for its classes, currently also used MTS Link (ex
Webinar.ru). Therefore, a class team is created in MS
Teams for each teacher and group. In addition, each
such course and team must have a link in the online
schedule so that teachers and students can access it. In
addition, the corresponding LMS Moodle system
course and team from MS Teams must have users

Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2024.02.130.19

corresponding to this group and this teacher - i.e. user
synchronization is also needed. The presence of such
courses and teams is also necessary to be able to
transfer any discipline to a distance learning format.
And it is clear that without automating the process it
is completely impossible to do all this. In this article
we will look at the system for creating such courses
and teams.

Formulation of the problem

SPbPU has a scheduling system based on the
Galaktika system [7], which has a web interface for
searching the schedule of groups and teachers. Fig. 1
shows an example of displaying part of a teacher's
schedule, where each cell of the schedule for a given
teacher indicates the time of the lesson, subject, type
of lesson (lecture, practical lesson or laboratory
lesson), group (or group learning stream for lectures),
audience and link to the corresponding course in the
LMS Moodle system for this pair (the link is
designated as “CJ10”). How is such a link created?

For this purpose, we created an API consisting
of 7 scripts (web applications), combined into 3
logical groups. First of all, it should be noted that there
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are 3 forms of generating courses - subject (special
subjects for the corresponding educational institute of
SPbPU), general education (lectures, practical lessons
or laboratory lessons), foreign language (there is a
feature with subgroups). Fig. 2 shows the generation
of courses with the choice of one of the three types of
disciplines described above, Fig. 3 shows the choice
of the form of training for which the course is
generated. The required courses are taken from
educational plans, information from which is entered
into the Galaktika database. One of our scripts
accesses the Galaktika and collects data in JSON
format [8], which it transfers to the database of the
API we created. Therefore, we know which courses
need to be generated — Fig. 4 shows a button for
obtaining a list of courses required for generation (for
a given course type) and part of the resulting list of
courses. Next, we can receive JSON for generating the
course (by clicking the appropriate button — Fig. 5), it
can be edited if desired (Fig. 6) and then sent for
generation (by clicking the appropriate button — Fig.
7). The course is created in accordance with a given
structure, its content is specified programmatically.
The result of the generation (successfully) is also
shown in Figure 7, and we can see the generated
course in the list of created courses (Fig. 8). Fig. 9
shows the classes that should be conducted with
students within the course for which this course was
generated (information about this in the form of
corresponding timeslots was taken by our script from
the Galaktika database). After our scripts have
collected all the necessary data for the created course,
it can be created in Moodle (Fig. 10). As a result, the
course appears in the corresponding Moodle section
(Fig. 11). After the course is generated, the necessary
link is created in the schedule web form for the created
course. Next, you need to create an appropriate room
for webinars in MS Teams [9] and MTS Link (ex
Webinar.ru) [10] (these are 2 video conferencing
platforms currently used in SPbPU). This is done by
our two scripts (APl-teams and API-webinar,
respectively) written in Python using Celery [11] (Fig.

12). After this, the script adds a link to the created MS
Teams / MTS Link team to the corresponding Moodle
course (the link is highlighted in Figure 13). A
separate script synchronizes the Moodle course and
teams in MS Teams / MTS Link - for this, a list of all
the necessary students is taken from the corresponding
timeslots, and they are added both to the Moodle
course and to the teams in MS Teams / MTS Link.

Conclusion

As a result, we created a system for automating
the generation of courses in Moodle, as well as
webinar rooms, which are synchronized with each
other and also synchronized with the web interface of
the class schedule. When creating this system, we
used PHP, Python, Celery, Django [12]. Adding a new
video conferencing platform to our system if
necessary is not difficult - currently, the Teams API is
used to work with MS Teams, and our system also
works with MTS Link (Webinar.ru). This system
centralizes the creation of courses and streamlines
work in webinars. You can find out whether the
teacher taught classes online, and if he independently
edits the webinars, then whether they are available to
students.

This system is also easily scalable if desired.
Thanks to this already working system, we create
about 10,000 courses every semester that our students
and teachers use. Moreover, the system allows you to
create courses not only for the administrator, but also
for those responsible at the institutes for the electronic
educational system. The system allows you to place
courses not on one specific distance learning site, but
in accordance with the rules of the institute or the type
of course on different sites. Modifications to the
modules allow synchronization to be carried out in
accordance with the internal rules of SPbPU, and not
to use the system according to Microsoft logic.
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Fig 1. Class schedule cell
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Fig 2. Course generation taking into account the type of disciplines
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Fig 3. Course generation taking into account the choice of form of training
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Fig 4. List of lessons received
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] DuanKa CrapoBoiToB Ceprei AHaTonbesuy  GusMex JlatopaTopHbie
m} Duamka CTapoBoitTos Cepreit Avatonbesnd  ®usMex  MpakTka
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d s ¥ewnne Huwnnai 8 neveaunnaouu  mushsy  Minavmaes
<

{"lessons™ [{’id""8ed92d06a8fa1847341355df6d035das", profiles”{] kinds_of_work”[{’kind_name""Nla6opaTopbie’,'employee™{'fio"" flopoknk Anexcanap
Cepreesuy’ tab_num""12715" 'username”:"doronin_as@spbstu.ru’},'sch_contentofload_oid": 1347090, subgroups"[] 'schedule”[{"end""2023-10-09

‘webinar_url""https://teams.microsoft.com,
"webinar_url”"https://teams.microsoft.com
“webinar_url" https://teams.microsoft.comy
webinar_url™"https://teams.microsoft.com
webinar_url""https://teams.microsoft.com/

"sch_contentofschedule_oid":4006231},{"end":"2023-09-18 15:40:00°
'sch_contentofschedule. :4006233},{"end"™:"2023-10-02 15:40:
'sch_contentofschedule_oid":4006234},{"end":"2023-10-16 15:40:00°
""sch_contentofschedule_oid":4006235},{"end":"2023-10-30 15:40:
“"sch_contentofschedule, ":"2023-11-13 15:40:00
":"2023-11-27 15:40:

‘webinar_url" https://teams.microsoft.com/",'sch_contentofschedule_oid":4006238}]"groups™[{"number":"5030103/20004’ 'base_program’:

{"code™’01.03.03" name" HMa Koe Mofier "}, "students™:[]’course_number":1}])] name":" BeaonacHoCTs XuaHeeATeNbHOCTH duaMex

Fig 5. Getting JSON to generate

{"lessans™ {
“id™: "f4f98b2c17465875a28448243c525be”",
“profiles™ [l
“kinds._of work" [
{
“kind_name": "NaBopaTopHsie”,
"employee™ {
"fio": "VigsaHoscKy Heag,
"tab_num': "20992",
“ysemame”: ‘jovanovski_n@sphsty.fu’
2
“sch_contentofload_oid" 1343298,
“subgroups” [
“schedule™ [
{
“gnd™: "2023-09-04 11:40:00°,
"start™ "2023-09-04 10:00:00",
“webinar_url™: "https://teams.microsoft.com/”,
"sch_contentofschedule_oid": 3959587

“end™: "2023-09-11 11:40:00°,
“start™ "2023-09-11 10:00:00°,
“wehinar url™ "httos: //teams microsoft com/”

Fig 6. Ability to edit JSON if desired

“end”: "2023-09-21 09:40:00°,

"webinar_uyl": "https://teams.microsoft.com/",
“sch_contentofschedule oid"

0TNpasuTL Ha reHepaumio

ANTOPHTMU3ALMS M NPOTPaMMUpOBaHUe VosaHoscku Henap,

Fig 7. Sending JSON to generate a course
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Django administration WELCOME, TOLPYGIN.

Home : Courses > Disciplines

Select discipline to change

ACTON.  ee— ~ | Go | 0of 100 selected

O oiscipume

a

Henap in 51 for BACHELOR

rop (3) Monoea Onbra BanewTurosna in 33 for MASTER
HayuHeiii gHekype (3) Edaros [MuTpi Buktoposw in 33 for MASTER
RorucTka (3) MnoTHukos [MuTpui Feoprueus in 33 for MASTER
HcTopHA W MeTORONOMMA Haykw (3) Edanos [JmuTpui BukToposwy in 33 for MASTER

i A3BIK

i (3) IMWTpHesa HaTanua Brapumuposa in 33 for MASTER

AEHHE NOTMCTHYECKOR i (3) Banmre Aywpa BragosHa in 33 for MASTER
Y4ebHan npakTKa (3) CunreuHa Mapua MNasnoewa in 37 for MASTER
Mpou3BoACTBeHHaR NPakTHKa (3) Temupranues Erop Puaxosuy in 37 for MASTER
MpeagunnomKan npakTHKa (3) CurasuHa Mapks MNasnoska in 37 for BACHELOR
Hay4Ho-nccnegosatensckan pabota (3) Tanuna Anna BanepsesHa in 37 for MASTER

HayuHo-HCENeAOBATENbCKAA NPAKTHKA (3) NleoHTes [MMTPUA Hukonaesuy in 37 for MASTER

O0OO0OO0ODO0ODO0OOOO0OOODRD

x

b (3) Onwra Ci in 37 for MASTER

Fig 8. List of generated courses

&« c O 8 == apiopen.spbstu.ru/admin/courses/timeslot/ ® 2 @ L nw /2 /7 2 ®© ©Q & D

Django & C TOLPYGIN

Home : Courses » Timeslots

Select timeslot to change

3 (o v![:Go.| 0of 100 selected
O  mmesior

[0 Lesson of W npor 7 Henag in 51 for BACHELOR with Hosanoscku Hexap (20992 / jovanovski_n@spbstu.ru) from 2023-11-27 08:00:00+00:00 to 2023-11-27 09:40:00+00:00
[J Lesson of W npor " Hewag in 51 for BACHELOR with osanoscku Hewan (20992 / X ru) from 2023-11-13 08:00: :00 to 2023-11-13 09:40:00+00:00
O Lesson of W npor " Henag in 51 for BACHELOR with Mosanoscku Hewap (20992 / j | ru) from 2023-10-30 08:00: :00 to 2023-10-30 09:40:00+00:00
O Lesson of W npor v Henag in 51 for BACHELOR with Hosanoscku Henap (20992 / j ! ru) from 2023-10-16 08:00: :00 to 2023-10-16 09:40:00+00:00
) Lesson of W npor ! Hewap in 51 for BACHELOR with Mosaoscku Hewan (20992 / jovanovski_n@spbstu.ru) from 2023-10-02 08:00:00+00:00 to 2023-10-02 09:40:00+00:00
[0 Lesson of W npor 7 Henag in 51 for BACHELOR with Hosanosckm Henap (20992 / L ru) from 2023-09-18 08:00:f :00 to 2023-09-18 09:40:00+00:00
[0 Lesson of W npor 7 Henap in 51 for BACHELOR with Mosanoscku Hewap (20992 / jovanovski_n@spbstu.ru) from 2023-09-04 08:00:00+00:00 to 2023-09-04 09:40:00+00:00
[ Lesson of  npor 7 Hewag in 51 for BACHELOR with Mosanoeckn Hewan (20992 / jovanovski_n@spbstu.ru) from 2023-12-11 12:00:00+00:00 to 2023-12-11 13:40:00+00:00
0 Lesson of W npor " Hemap in 51 for BACHELOR with Mosanoscku Henap (20992 / jovanovski_n@spbstu.ru) from 2023-12-04 12:00:00+00:00 to 2023-12-04 13:40:00+00:00
[0 Lesson of W npor " Hewag in 51 for BACHELOR with Mosanoscku Henap (20992 / jovanovski_n@spbstu.ru) from 2023-11-27 12:00:00+00:00 to 2023-11-27 13:40:00+00:00
[ Lesson of wnpor 7 Henag in 51 for BACHELOR with Mosasoscku Hewag (20992 / jovanovski_n@spbstu.ru) from 2023-11-20 12:00:00+00:00 to 2023-11-20 13:40:00+00:00
O Lesson of W npor " Henag in 51 for BACHELOR with Hosanoscku Henap (20992 / jovanovski_n@spbstu.ru) from 2023-11-13 12:00:00+00:00 to 2023-11-13 13:40:00+00:00
[0 Lesson of W npor 7 Henag in 51 for BACHELOR with Mosanoscku Hewap (20992 / jovanovski_n@spbstu.ru) from 2023-11-06 12:00:00+00:00 to 2023-11-06 13:40:00+00:00

Fig 9. Timeslots for the created course

MONUTEX
Fymamctaimeah vyt

Hepashwe ~  Pyccku (ru) ~ & Tonnbiruk Cepred Cepreeany .

leHepauus kypcoB 1 Teams

TMoNyyMTb AUCUMNANMHY U3 pacnucanms  MONYSUTb BCe AUCUMMNMHDI 683 CCbiiok  Cospath kypebl + Teams  CoafaHHble Kypebl

Cnvncok gucumnavH 6e3 kypcos Ha moodle

Bcero: 1

p v npor 7 HeHapn

CreHepiupoBaTh 8bi6paHKbIE KYPChl Ha moodie G

Fig 10. Generating a course in Moodle
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HepaBhue ~  Pycckwii (ru) A Tonnbiruu Cepreit Cepreesuy

02.03.03 MaTtemaTtuyeckoe obecrnevyeHne 1 agMUHUCTPUPOBaHKE
MHGOPMaLMOHHBIX CUCTEM

JIMYHDBIA KabUHET / Kypcbl / Y4ebHbii rog, 2023/24, oceHHuii ceMecTp / Bakanaspuar
02.03.03 MaTematueckoe o6ecneyeHue 1 aiMUHUCTPUPOBAHNE MH(OPMALIMOHHbIX CUCTEM

[106aBUTb KypC YnpaeneHue Kypcamu &
YuebHbiit rog 2023/24, oceHHnl ¥ bes coptupoBku v B E =
Mo Kypcbl Kypcbl

=

AnroputmMusaLlus n MporpammupoBative 6as CucTembl peanbHoro MeToab! KoMpoBaHus
nporpamMMupoBaHmne AaHHbIX CabuHuUH Oner BpeMeHn Bep6osa Hatanbs AaHHbIX Mak Baaum
MoBaHoBCKM HeHas 1OpbeBuY MwuxaiinoBHa reHHagbeBuY
02.03.03 MaremaTuyeckoe 02.03.03 Matemartuyeckoe 02.03.03 MaTtemaTtnyeckoe 02.03.03 Matematnyeckoe
of «obecrieyeHue 1 alMMHNCTPUPOBaHHE ofecneyenne U alMUHUCTPUPOBaHUE obecreyeHue u " pHp:
| MHOOPMaUMOHHLIX CHCTEM MHPOPMALMOHHBIX CUCTEM NHGQOPMEUMOHHLIX CUCTEM HMHQOPMAUMOHHBIX cUCTEM

Fig 11. The created course in the corresponding section of Moodle

C QO 8 = apiopenspbstu.ru/apifintermediate_courses/73811/provide/ E % & n > HERORE I "R

tolpygin_ss

Discipline List ' Discipline ' Discipline Course

Discipline Course

GET /apl/intermediate_courses/73811/provide

HTTP 200 OK
Allew: GET, HEAD, OPTIONS
Content-Type: application/fson
Vary: Accept

“discipline”
1d”: 73811,
“education_level”: “Baxanaspuar”
"external_id": "fA4f98b2c17465875a28448243¢525pe"
name": "ANFOpDNTHM3ALNA W NPOrpaMMUpoBaNme Momawosckm Hewan®

“institute_code”: 51

name": "MKHK
“url™: “https://dl.spbstu.ru/",
“institute_code™: 51
ignore_ssl_errors”: false
“root_category™: 1

Full_name"”: “MKHK

“course_Link": “https://d1.spbstu.ru/course/view.php?id=5435"
internal_id": 5435

tegory_id": 385

“created_at": "2023-10-19T13:51:23.8553472"

Fig 12. Creating a team using API-teams

“internal
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Fig 13. Link to MS Teams in the corresponding Moodle course
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