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Dao tao truc tuyén duoc tich hop vao trong dao tao két hop dang la xu hudng tat
yéu trong xa hoi hién dai. Cac nén tang cong nghé thong tin dang déng mot vai tro
quan trong trong viéc dao tao tryc tuyén. Trong bai bao nay, chung toi trinh bay viéc
két hop gitta dix liéu ctia phan mém quan ly dao tao dai hoc va cdc API ctia Google
d€ tu dong hoda trong viéc tao 1ap, quan ly 16p hoc va cac su kién twong tng véi cac
16p hoc phan va bu6i hoc cua thoi khoa biéu truyén théng phuc vu cho cong tac dao
tao triec tuyén. Bén canh d6, chung t6i cling trinh bay viéc két hop cac API cua
Google Classroom va API cua Google Calendar d€ dong bo hé thong lich biéu, gitp
cho viéc 6 chtic, theo déi cling nhu quan ly cong tac dao tao triec tuyén dé dang va

thuan tién hon.

Tt khoa: Google, Classroom, Calendar, Meet, APL

1. MO PAU

Dao tao tryc tuyén 1a hinh thirc dao tao dua trén co sd, nén tang cong nghé thong
tin va la hinh thtrc dao tao dugc 4p dung ngay cang nhiéu baéi cac quoc gia trén thé gidi
trong boi canh phat trién ctia cong nghiép 4.0. Dao tao truc tuyén tan dung duoc vu
diém vi su linh hoat vé dia diém 1an thoi gian [1, 2, 3]. Hoat dong dao tao truc tuyén o
Viét Nam chi méi 1a khoi dau va dang ¢ giai doan tham do, thit nghiém va tng pho véi
tinh huéng. Tt khi dai dich COVID-19 dién bién phtic tap (dau thang 02/2020), cac co s&
gido duc méi thuc sw ddy manh hoat dong gido duc tryc tuyén & mic do Gng phod véi
dich bénh dé hoan thanh nhiém vu cac ndm hoc. Nganh gido duc néi chung va cac co so
gido duc ndi riéng chura cd chién lwgc tdng thé, 16 trinh thuc hién, hwéng dan, quy chuan
va hé thong dong b cho viéc t6 chitc dao tao tryc tuyén. Trudce tinh hinh d6, cac co so
giao duc phai ty minh ap dung cac hinh thitc dao tao tryc tuyén phu hop véi kha nang,
trinh d6 hiéu biét va ngudn luc tai chinh ctia mdi don vi. Trong cac giai phap ting dung,
nhiéu don vi da stt dung hé théng Google Workspace véi ru diém la mién phi cho nganh
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gido duc, c6 hé thong tai khoan thong qua email, tao 16p hoc va phan phdi bai giang, hé
thdng giang bai truc tuyén, 1ap lich hoc kha thuan 1¢i [6, 7]. Tuy Google Workspace chua
phai la mét hé thong quan tri ndi dung va quan tri hoc tap hoan chinh nhung cting phan
nao dap tng dugc nhu cau td chiic va dao tao truc tuyén trong bdi canh dich bénh nhw
hién nay.

Mot trong ddc diém cta cong tac dao tao tin chi ¢ truong dai hoc la s6 luong 16p
hoc phan va thoi khda biéu cac buoi hoc rat 16n. Véi so luwgng 16p hoc phan va budi hoc
16n nhu vay, viéc tao ra hé thdng 16p hoc trén Google Classroom va thoi khoa biéu cac
budi hoc trén Google Calendar mét cach dong bo, thuan lgi cho viéc tiép can cua giang
vién, sinh vién va viéc quan ly ctia cdc don vi chitc ndng la mot thach thitc 16n, doi hoi
phai 6 s ho tro ctia cong nghé thong tin va hé thong quan ly chat ché.

Google Workspace da xay dung cac API phuc vu cho viéc tao 16p hoc, lich hoc
mot cach ty dong [6, 7]. Cac Google API ¢d nhiéu tham s6 va rat phiic tap, can c6 su két
hop nhiéu ky thuat trong 1ap trinh va cach thiec st dung API nay. Bén canh d6, hé thong
cac API nay duoc diéu chinh thuong xuyén va can cé sy két hop voi nhau ciing nhu két
hop v6i hé thong dir liéu cua truong hoc. Trong bai bao nay, ching t6i trinh bay mét
khung ky thuat trén nén .NET v6i ngdn ngir lap trinh C# [4, 5] cho viéc sit dung, két hop
cac API ctia Google bao gom: Google Classroom API, Google Calendar API véi dix liéu
hé thong quan ly dao tao d€ tao ra 16p hoc, lich hoc (tich hop Google Meet) trén hé thong
Google Workspace.

2. HE THONG XAC THUC TAI KHOAN VA QUYEN SU DUNG
2.1. Tao thong tin dang nhap trén Google Cloud Platform

Thong tin dang nhap duoc sit dung dé 1ay ma thong bao truy cap mdy chu giup
cho tng dung cta ching ta c6 thé goi cac API cua Google. Thong tin dédng nhéap tuy
thudc vao loai dit liéu thao tac, nén tang st dung va cach thiec truy cap cac dich vu. bé
thure hién viéc st dung cac dich vu API cta Google, ching ta st dung thong tin dang
nhap voi tu cach la nguoi dung cudi truy cap dit liéu theo dang OAuth client ID. OAuth
client ID khi tao ra, dugc luru trt vao mét tap tin ¢é dinh dang JSON (¢ day dit liéu minh
hoa luu trong tap tin Credentials.json) voi cac thong tin co ban nhuw sau [8]:

Client ID: 105523414-
0fla283m92dr38gigi.apps.googleusercontent.com

Project ID:  onlinetraining-322803
Client Secret: Pkc41JzCq-e_S4kQ6bzRgWFh
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2.2. Kich hoat stt dung cac dich vu trén Google Cloud Platform

D€ str dung cac API, ching ta phai kich hoat n6 d€ c6 hiéu luc trong cac dy an
tuy thudc vao viéc st dung cac API trong du an va dich vu cu thé ¢ lién quan dén tng
dung cua chung ta. Viéc kich hoat API (Enable APIs and services) yéu cau chung ta phai
chap nhan cac diéu khoan do Google thiét 1ap va thanh toan chi phi cho sit dung API
do. Trong treong hop chung ta st dung goi Google Workspace for Education thi cac
dich vu API sé dwgc mién phi. O day chuing ta kich hoat hai dich vu API co ban phuc vu
cho thao tac véi 16p hoc va sy kién trén lich biéu twong ting 1a Google Classroom API va
Google Calendar API [8].

2.3. Tao thong tin dang nhap trén tng dung

Mot tng dung mudn st dung cac API da duoc kich hoat trén Google Cloud
Platform can phai thuc hién viéc xac thyc thong tin thdong qua dir liéu dwgc cap trong
mot tap tin ¢d dinh dang JSON (nhu da dé cap ¢ trén la tap tin Credentials.json). Viéc
tao thong tin ddng nhap sé tra vé cho mot d6i tuong cua 16p UserCredential (trong khong
gian tén Google.Apis.Auth.OAuth2) dé san sang cho viéc tao ra cac dich vu sau nay.
Thong tin can thiét d€ tao ra doi twong UserCredential la thong tin dwgc cung cap trong
tap tin JSON (dwoc tao ra khi dang ky cac thong tin dang nhap trén Google Cloud
Platform nhu mo ta ¢ trén).

public static UserCredential CreateUserCredential()
{
UserCredential userCredential;
using (var stream =
new FileStream("Credentials.json", FileMode.Open, FileAccess.Read))
{
string credPath = "token.json";
userCredential = GoogleWebAuthorizationBroker.AuthorizeAsync
(GoogleClientSecrets.Load(stream).Secrets, Scopes, "user",
CancellationToken.None, new FileDataStore(credPath,
true)).Result;
Console.WriteLine("Credential file saved to: " + credPath);
}
return userCredential;
}

Chting ta can luu y rang, pham vi ctia UserCredential phai dugc thiét 1ap phu
hop dé€ cé thé khai thac cac dich vu sau nay. Trong bai bao nay, pham vi khai thac cac
dich vu duoc chang t6i thiét lap bao gom: ClassroomCourses, Calendar va
CalendarEvents nhw sau:
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static string[] Scopes = {
ClassroomService.Scope.ClassroomCourses,
CalendarService.Scope.Calendar,
CalendarService.Scope.CalendarEvents

1

3. KHOI TAO DICH VU GOOGLE CLASSROOM VA GOOGLE CALENDAR

bé€ st dung duoc cac API phuc vu cho viéc tao 16p hoc trén Google Classroom
va su kién trén Google Calendar, chting ta can phai khoi tao cac dich vu d€ cho phép tap
1énh c6 thé truy cap, stra doi 16p hoc va su kién trén lich biéu cua nguoi dung. Ca hai
dich vu nay déu can thong tin dang nhap dwoc cung cap qua thong tin da dang ky o
UserCredential.

3.1. Khéi tao dich vu Classroom

public static ClassroomService
CreateClassroomService(UserCredential userCredential) {
ClassroomService classroomService = new ClassroomService
(new BaseClientService.Initializer() {
HttpClientInitializer = userCredential,
ApplicationName = ApplicationName,

1)

return classroomService;

Két qua cua viéc khoi tao dich vu Classroom sé tra vé cho chung ta mot ddi tuong
cua lop ClassroomService d€ sit dung cho viéc goi cac API lién quan dén 16p hoc sau nay
nhu 18y danh sach 16p hoc, tao 16p hoc, cap nhat 16p hoc, xéa 16p hoc, thém/loai bod
nhitng nguoi tham gia vao 16p hoc [7].

3.2. Khoi tao dich vu Calendar

public static CalendarService

CreateCalendarService(UserCredential userCredential) {

CalendarService calendarService = new CalendarService
(new BaseClientService.Initializer() {
HttpClientInitializer = userCredential,
ApplicationName = ApplicationName,

})s

return calendarService;
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Twong tu nhuw trén, két qua cta viéc khoi tao dich vu Calendar sé tra vé cho chiing
ta mot CalendarService d€ st dung lam tham s6 dau vao cho viéc goi cac API lién quan
dén cac su kién, lich biéu sau nay nhu 18y danh sach sy kién, tao su kién, x6a sy kién,
cap nhat su kién [6].

4. TAO LOP HOC TREN CLASSROOM VA SU KIEN TREN CALENDAR
4.1. Tao 16p hoc trén Google Classroom

Dé€ tao 16p hoc trén Google Classroom, chuing ta can chudn bi dir liéu vé 16p hoc
bao gom mét s6 thong tin co ban nhw sau: tén 16p hoc, ma 16p hoc, dic ta tiéu dé 16p
hoc, mo6 ta 16p hoc, phong hoc, email nguroi quan ly va trang thai ctia 16p hoc. Cac thong
tin nay dwgc chiing toi xuét ra tir phan mém quan ly dao tao va dwoc déc ta trong 16p
ClassInfo. Sau d¢, chung ta goi ham Create ctia d6i twong thudc 16p ClassroomService
(Course) dé truyeén cac thong tin vé 16p hoc va ham Execute dé thuc thi viéc tao 16p hoc
trén Google Classroom [7].

public static boolean CreateCourse(ClassroomService classroomService,

ClassInfo classInfo) {

Course course = new Course {
Name = classInfo.Name, Section = classlInfo.Code,
DescriptionHeading = classInfo.DescriptionHeading,
Description = classInfo.Description,
Room = classInfo. Room, OwnerId = classInfo.Email,
CourseState = "ACTIVE"

}s

CoursesResource.CreateRequest createRequest =
classroomService.Courses.Create(course);

try {
courseResult = createRequest.Execute();
return true;

}

catch {
return false;

}

4.2. B6 sung giang vién va sinh vién vao 16p hoc

Sau khi médi 16p hoc duoc tao ra, chung ta thuc hién thao tac thém gidng vién
tham gia giang day va sinh vién tham gia hoc tap vao 16p hoc. Giang vién cd vai tro quan
ly 16p hoc va sinh vién c6 vai tro tham gia 16p hoc theo chinh sach da duoc quy dinh cua
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Google Classroom. Viéc thém giang vién va sinh vién vao 16p hoc duoc thiec hién dyra
trén email cua giang vién va sinh vién thong qua ham Create (Teachers, Students) voi
tham s6 la thong tin email cua giang vién, sinh vién ma ma dinh danh ctia 16p hoc
(Courseld). Véi cach lam nay, danh sach giang vién tham gia giang day va danh sach
sinh vién tham gia hoc tap duoc thém vao 16p hoc hoc ma khong can phai yéu cau giang
vién hay sinh vién thuyc hién thao tac chdp nhan giong nhu khi ching ta thwee hién moi
tht cong trén website. Diéu nay lam cho cong tac quan ly thuan loi hon rat nhiéu, tranh
duoc truong hop, giang vién, sinh vién kich nham vao nut tir choi tham gia 16p hoc va
hai xt 1y lai nhiéu lan cho nhitng tredng hop nham lan.

public static bool AddTeacherEmail(ClassroomService classroomService,
string courseIld, string teacherkEmail) {
Teacher teacher = new Teacher {
Courseld = courseld,
UserId = teacherEmail
}s
try {
classroomService.Courses.Teachers.Create(teacher,
courseld).Execute();
return true;

¥
catch {

return false;
¥

public static bool AddStudentEmail(ClassroomService classroomService,
string courseld, string studentEmail) {
Student student = new Student {
Courseld = courseld,
UserId = studentEmail
¥
try {
classroomService.Courses.Students.Create(student,
courseld).Execute();

return true;

}
catch {

return false;
}
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Sau khi tao 16p hoc phan, danh sach tat ca cac 16p hoc phéan sé dugc hién thi trén
giao dién Google Classroom ctia nguroi quan ly nhue minh hoa ¢ Hinh 1. Bén canh d¢,
mdi giang vién va sinh vién (tiy theo dwoc sap xép tham gia 16p hoc phan nao) sé thay
cac 16p hoc phan ma minh dwgc phép tham gia giang day va hoc tap trén Google

Classroom.
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Hinh 1. Danh sach 16p hoc ctia ngwoi quan ly trén Google Classroom
4.3. Tao sy kién trén Google Calendar va bd sung nguoi tham gia su kién

D¢ tao su kién trén Google Calendar, ching ta can chuan bi di liéu vé sy kién
bao gom mot s8 thong tin co ban nhu sau: tén su kién (tén 16p hoc phan), thoi gian bét
dau, thoi gian két thic, dia diém, danh sach nguoi tham gia. Cac thong tin nay duwoc
xuat ttr phan mém quan ly dao tao va duoc ddc ta trong 16p ClassHour. D€ dao tao truc
tuyén, chiing t6i tao ra mot budi hoc truc tuyén trén Google Meet va tich hop véi su kién
trén lich biéu twong tng. O day, chiing ta can leu ¥ danh sich nguoi tham gia su kién
cting chinh la danh sach nguwoi dugc tham gia vao 16p hoc truc tuyén trén Google Meet
gén v6i buoi sy kién d6. Biéu nay dam bao cho viéc thong tin ctia sy kién duwoc hién thi
trén Calendar ctia nguoi tham gia, dong thoi cling gitip cho giang vién quan ly nhing
nguoi dugce phép tham gia budi hoc twong tng véi sy kién duoc tao ra.

Sau khi hoan chinh di liéu, ching ta goi ham Insert cta ddi tuwong thudc 16p
CalendarService (Events) dé truyén cac thong tin vé sy kién, bao gom ca thong tin vé
budi hoc truc tuyén, va goi ham Execute d€ thuc thi viéc tao su kién trén Google
Calendar [6].
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public static Event CreateEvent(CalendarService calendarService,
ClassHour classHour, string[] emailTeachers, string[] emailStudents)

Event eventResult;

CreateConferenceRequest createConferenceRequest =
new CreateConferenceRequest() {
ConferenceSolutionKey = new ConferenceSolutionKey() {

Type = "hangoutsMeet" },
RequestId = Guid.NewGuid().ToString(),
}s
Event eventClass = new Event() {
Summary = classHour.Summary,
Start = new EventDateTime() {
DateTime = AppCom.GetStartTime(classHour),
TimeZone = "Asia/Ho_Chi_Minh" },
End = new EventDateTime() {
DateTime = AppCom.GetEndTime(classHour),
TimeZone = "Asia/Ho_Chi_Minh" },
Location = classHour.Room,
Attendees = new List<EventAttendee>() {
new EventAttendee() {
Email = "admin@husc.edu.vn", Organizer = true }
¥
ConferenceData = new ConferenceData() {
CreateRequest = createConferenceRequest }
¥

foreach (string email in emailTechears)

eventClass.Attendees.Add(new EventAttendee() { Email = email,
Organizer = true });

foreach (string email in emailStudents)
eventClass.Attendees.Add(new EventAttendee() { Email = email});

try {
EventsResource.InsertRequest insertRequest =

calendarService.Events.Insert(eventClass, "primary");
insertRequest.ConferenceDataVersion = 1;
eventResult = insertRequest.Execute();
return eventResult;
}
catch {

return null;
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Bén canh viéc tao 16p hoc, su kién, chiing ta ciing c6 thé st dung cdc ham Update
cua doi tuong thudc 16p ClassroomService (Course) va ddi twong thudc 1op
CalendarService (Events) dé cap nhat lai thong tin 16p hoc hoc, su kién. Qua trinh tao
cac sy kién théng qua cac API ctia Google Calendar sé cho nguoi quan ly danh sach tat
ca cac su kién da duoc tao ra. Twong tee nhu viéc tao ra 16p hoc phan, moi giang vién va
sinh vién (tuy theo duoc sép x€p tham gia su kién nao) sé thay cac st kién ma minh dwoc
phép tham gia giang day va hoc tap trén Google Calendar. Céc su kién duoc hién thi
trén Google Calendar cua nguoi quan ly nhu Hinh 2, gitip cho viéc theo doi va quan ly
qua trinh dao tao truc tuyén mot cach thuan loi va khoa hoc.
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Hinh 2. Danh sach cac su kién ctia ngueoi quan ly trén Google Calendar

5. TICH HOP SU KIEN TREN GOOGLE CALENDAR VAO LOP HOC TREN
GOOGLE CLASSROOM

Dé€ cac sy kién trén Google Calendar dugc dong bd va thong nhat voi Google
Classroom, ching ta co thé tich hgp cac su kién trén Google Calendar vao 16p hoc trén
Google Classroom. Diém 1oi thé€'1a sau khi tich hop, chung ta ¢ thé quan ly cac sy kién
(budi hoc) cua 16p hoc ngay trong Google Classroom, diéu nay giup cho viéc thao tac
v6i 16p hoc va cac budi hoc cua 16p d6 thuan tién va dé dang hon. D& lam duoc diéu
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Ste dung Google API dé’tao va qudn Itj 16p hoc, sw kién budi hoc trong dao tao triec tuyén

nay, c mdi 16p hoc phan, chiing ta 18y dinh danh lich ctia 16p hoc phan d6 (Calendar
Id) va st dung cac API cua Google Calendar dé€ dua cac sy kién vao lich biéu nay [6, 7].

6. KET LUAN

Vi mot khoi lwgng 16p hoc phan 16n (khoang 950 16p/hoc ky) va s6 luong sw
kién budi hoc rat 16n (khoang 14.250 su kién/hoc ky), viéc thuc hién tao lgp hoc va sy
kién mot cach thu cong trén Google Classroom va Google Calendar la mot diéu cuee ky
phtic tap, nhiéu sai sét va ¢ thé noi la khong kha thi, ngay ca khi giao cho cac giang vién
phu trach thyc hién. Do d96, viéc ting dung cac API ctia Google dé€ tao 16p hoc va sy kién
két hop voi lich day truc tuyén la giai phap mang lai nhiéu hiéu qua, déng b va thuan
loi trong quan ly. Bai bai bdo nay da trinh bay cach két hop gitra cac API ctia Google
Classroom va API ctia Google Calendar d€ tao 16p hoc, su kién két hop vdi 16p hoc truc
tuyén dé€ phuc vu cho cong tac giang day — hoc tap truc tuyén ciing nhw cong tac quan
ly ¢ hiéu qua va dong bd.
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USING GOOGLE API TO CREATE AND MANAGE CLASSES,
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ABSTRACT

Online training integrated into blended learning has been developed as an
indispensable trend in modern society. The platforms of information technology are
playing an important role in online training. In this paper, we present the
combination of data from the management system of credit education and Google
APIs to automatize the creation and management of classes and events
corresponding to the courses and traditional timetable for online training. In
addition, the combination of Google Classroom APIs and Google Calendar APIs in
order to synchronize the schedule system, which helps tracking, and management

of online training, are also presented in the paper.
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