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Django la mét Framework dwoc phdt trién bang ngén ngit ldp trinh Python, hé tro
cdc Idp trinh vién phdt trién iing dung nhanh chéng va hiéu quda. Mot trong nhitng tinh
nang quan trong cua Django la Django ORM, cho phép thao tdic va quan ly dir liéu
théng qua mé hinh hwéng doi twong ma khong can viét truy van SOL thii cong. Tuy
nhién, dé cai thién hiéu sudat xir ly yéu cau tir client, ung dung hoat dong mwot ma hon va
mang lai trdi nghiém tét nhdt cho nguoi ding, viéc t6i wu héa truy van co sé dir liéu
trong Django ORM la rdt quan trong. Trong bai viét ndy, ching t6i sé trinh bay mét sé
ky thudt t6i wu héa truy van dit liéu sir dung Django ORM.

Keyword: Django Framework, Django ORM, t6i wu héa truy vin trong Django
ORM.

1. Pit van dé

Téi uu hoa truy van dén co so dir liéu (CSDL) [5] 14 cong viéc vo cung quan trong
khi x4y dung tmg dung. Viéc t6i uu hoa truy van dén CSDL khéng chi giam tac vu tuong
tac dén CSDL, ma con lam cho viéc truy xuat dén CSDL nhanh hon, tranh cac sy cb
khong mong mudn nhu diém chét, thiéu hut tai nguyén dan dén nhitng hau qua nghiém
trong. Thém vao do, t6i wu hoa truy van dén CSDL mang lai cho nguoi ding co trai
nghiém t6t hon khi str dung g dung.

Django ORM [4, 8] 13 k¥ thuat cho phép chiing ta truy van va quan 1y dit liéu thong
qua sir dung mo hinh hudng ddi tugng dua trén nén tang ngdn ngit lap trinh Python. K§
thudt nay cho phép cac 1ap trinh vién tuong tac dén CSDL mét cach dé dang va thuan
tién ma khong can phai c6 kién thirc vé ngon ngir SQL. Khi sir dung k¥ thuat ORM trong
Django, cac 16p ddi twong duoc dinh nghia trong model s& dugc anh xa thanh cac bang
dir liéu trong CSDL. Khi cac ddi tugng dugc tao ra hodc truy xuét, ORM s& tu dong tao
hodc tim kiém cac ban ghi ¢ trong CSDL va tra vé ddi tuong twong tmg. Django ORM
mang lai nhiéu loi ich cho cic nha phat trién Gmg dung, thay vi viét cic cau lénh SQL
phuc tap thyc hi¢n thém, sua, x6a dir liéu trong CSDL, chiing ta c6 thé sur dung cac
phuong thirc da dugc xdy dyng san trong Django ORM dé thyc hién cac thao tac nay mot
cach don gian ma khong can phai c6 k¥ ning viét 1énh SQL. Viéc thiét 1ap quan hé giita
cac bang va truy van tir bang dir liéu nay sang bang dir liéu khac s dung Django ORM
thyc hién mot cach dé dang thong qua khai bao khoa ngoai trong xay dung 16p dbi tuong
trong model. Tuy nhién, trong méot ) truong hop, chiing ta can thém, cap nhat mét lugng
16n dir li¢u, hoac loi dung quan h¢ gitra cac bang dir liéu dé truy van dit liéu tir bang nay
qua bang khac 1am ting s6 lugng tuong tac dén CSDL, toc d6 xir 1y va hiéu ning ung
dung giam dang ké. Do o, khi phat trién mg dung vé6i Django, chung ta can ap dung
déng bd cac k¥ thuat t6i wu hoa truy van dir lidu dé ung dung dat hi¢u nang tdt nhat, cung
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cap cho ngudi dung trai nghiém tot nhit khi sir dung Gng dung.

Trong bai viét nay, ching toi trinh bay mot sb k¥ thuat t6i wu héa truy van dir liu
trong Django ORM. Trudc tién, chung t6i s& gidi thidu tong quan vé truy van co s& dir
lidu trong Django ORM va 1y do can tdi wu hoa. Tiép theo, bai viét s& trinh bay céac
phuong phap tdi vu hoa gitp nang cao hiéu sudt xir Iy dir liéu, giam tai cho hé thdng.
Cubi cung, chung t6i s& dua ra két luan va mot s6 khuyén nghi quan trong dé 1ap trinh
vién co thé sir dung Django ORM mdt cach hiéu qua, tdi uu hoa truy van va mang lai trai
nghiém t6t hon cho ngudi ding.

2. Mot s6 ky thuit toi wu héa truy van dir liéu trong Django ORM

Trong Django ORM, Queryset 1 bd truy van ludi biéng, nghia 1a né chi thuc hién
tuong tac 1én CSDL khi tap truy van duogc danh gia bang cac phuong thirc nhu lip, cit,
lru vao by nhé dém va mot sé phuong thirc khac ciia Python nhu len(), count(). Do do,
chung ta co thé xép chong nhiéu bo loc 1én Queryset. Tuy nhién, diéu nay lam ting tai
ctia hé thong va ting tuong tac dén CSDL. Pé téi vu truy van dén CSDL trong Django
ORM, chiing ta ¢ thé str dung két hop nhiéu k¥ thuat véi nhau nhu danh chi muyc, st
dung bd nhé dém, str dung biéu thirc F, tdi wu truy van dén bang c6 chira khoa ngoai, toi
wu thém, cap nhat dir liéu thong qua phuong thirc bulk_create(), bulk_update() dé ung
dung dat dugc hidu qua tot nhét. Trong bai viét nay, dé mo phong cac phuong phap t6i
wu hoa truy van dén CSDL bang Django ORM, chung t6i gia sir tng dung c6 3 16p d6i
tuong dugc khai bdo trong model nhu sau:

class Book(models.Model):
name = models.CharField(max_length=200)
date_created = models.DateField()
price = models.FloatField(default=0)
author = models.ManyToManyField('Author’, related_name='books")
categories = models.ForeignKey(‘Category',on_delete=models.CASCADE)
def _str_ (self):
return self.name

class Author(models.Model):
full_name = models.CharField(max_length=200)
dob = models.DateField()
def _str_ (self):
return self.full_name
class Category(models.Model):
name = models.CharField(max_length=200)
description = models.CharField(max_length=200)
def _str_ (self):
return self.name
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2.1. Panh chi muc dir liéu

Danh chi myc [1] 14 k¥ thuat gitp ting toc do tim ban ghi tir CSDL. Panh chi muc
cho cac trudong s& gitp trinh truy van tim kiém ban ghi can tim d& dang hon ma khong
can phai quét toan bd cic ban ghi trong bang, tir d6 dat hiéu suét tim kiém cao hon.
Trong Django, dé danh chi muc cho mot truong nao do cua bang dir li¢u, khi khai bao
16p dbi twong trong model, chung ta thém thudc tinh “db_index=True” vao thudc tinh
cAn danh chi muc cua 16p déi tuong, hodc khai bdo cac thudc tinh danh chi myc trong
class Meta cua 16p ddi twong.

Pénh chi myc cac truong dir 1liéu lam cho h¢ quan tri CSDL xur ly nhiéu, ¢6 thé lam
giam hiéu suat hé thdng. Do d6, khi lya chon truong danh chi muc, ching ta nén chon
bang c6 s6 lwong 16n cac ban ghi va truong thudng xuyén truy van dé dam bao hiéu suat
truy van dir liéu t6t nhat.

2.2. Sty dung by nhé dém

B6 nhé dém CSDL [6] 1a cach tiép can tot nhat dé nhan phan hoi nhanh nhét tir
CSDL. Sir dung bd nhé dém CSDL s& lam giam tuong tic dén CSDL, giam rai ro va
ngin ngira qua tai truy van di liéu.

1) Fetch data from Cache
»
2) Return the data to the server
o

<

Cache

»
»
4) Persists the data from DB in Cache

Application
Server

Database
Server

Hinh 1. M6 hinh sir dung bo nhé dém trong truy van dir liéu [10]

Django cung cdp mot sd thu vién dé céu hinh bd nhd dém nhu Memcached va
Redis. Bo nhé dém nay gitp tng dung tranh chay cing mét truy van nhiéu lan dé tuong
tac dén CSDL. Thém nira, khi mdi Queryset dugc léy ra va luu vao trong by nhd dém,
ching ta c6 thé goi lai ma khong can twong tic dén CSDL. Diéu nay lam ting hiéu qua
truy xuat dir liéu cua ing dung.

Vi du:

print([b.name for b in Book.objects.all()])

print([b.date_created for e in Book.objects.all()])

Poan ma trén s thuc hi¢n 2 truy van y hét dén CSDL dé léy ra tat ca cac ddi tuong
Book. Dé tranh diéu nay, ching ta tan dung Queryset luu trit trong bd nhd dém dé goi lai
Queryset twong tu trudc do. Poan ma vi du trén dugce viét lai nhu sau:

® JOURNAL OF SCIENCE AND TECHNOLOGY ® 76



TAP CHi KHOA HOC VA CONG NGHE - SO 31 - TRUONG BAI HOC PHAM VAN BONG

queryset = Book.objects.all()

print([b.name for b in queryset])

print([b.date_created for b in queryset])
2.3. Sir dung biéu thirc F

Trong Django, biéu thic F [2, 9] dugc sir dung dé tham chiéu truc tiép dén gia tri
mot truong nao do cua ddi tugng trong model, va thuc hién mot hanh dong 1€n trudong
tham chiéu ma khong cin tim nap ching tir CSDL vao bd nhé dém. Trong mét s truong
hop, chung ta st dung biéu thic F thay cho cac truy van twong tac dén CSDL dé ting
hiéu nang hoat dong cua tng dung.

Vi du: Gia st chiing ta mudn ting gia tit ca sach trong CSDL 1én 20%, thi chung ta
s€ lam nhu sau:

books = Book.objects.all()

for book in books:
book.price *=1.2
book.save()

Véi cach 1am ndy, c6 qua nhiéu twong tic dén CSDL thong qua vong lap for, 1am
giam hiéu suat hé théng tmg dung. Do d6, dé giam twong tac dén CSDL trong truong hop
nay, ching ta c6 thé st dung biéu thirc F voi mot truy van duy nhat dén CSDL dé thuc
hién yéu cau. Poan ma trén dugc viét lai nhu sau:

from django.db.models import F

Book.objects.update(price=F('price’) * 1.2)

2.4. T6i wu truy van quan hé giira cac bang

Truy van dit liéu d6i voi bang c6 khoa ngoai [8], sé lugng twong tac dén CSDL 1én,
lam giam hiéu qua truy van. Do d6, Django ORM cung cap 2 phuong thirc dé t6i wu hoa
truy van trong truong hop nay la select_related va prefetch_related.

Ham select_related hoat dong bang cach JOIN céc truong cua cac bang lién quan
vao mot truy van. Vi vdy, select_related tra vé két qua truy véan 1a cac d6i tugng lién
quan trong ciing mot truy van CSDL. select_related chi str dung cho quan hé one-to-one
hodc quan hé one-to-many ¢ bang c6 khda ngoai.

Vi du 1: Dé ly tat ca sach va danh muc sach trong CSDL, thong thudng ching ta

thuc hién nhu sau:

queryset = Book.objects.all()
books =[]
for book in queryset:
books.append({'name’: book.name, ‘author': book.categories.name})
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Két qua phan tich truy véan dit liéu ¢ vi du 1 bang cong cu Django Debug Toolbar
nhu hinh bén dudi.

I default 1.99 ms (9 queries including § similar and 3 duplicates |

Query Tirneline Time (ms) Action

[ 7] SELECT «v« FROM " book I - -
Expl

I +| SELECT »++ FROM “lit_category” WHERE ‘lib_category”id" = 1" LIMIT 21 0.00 Sel
I  similar queries. I Duplicated 3 times. Expl

I +| SELECT »++ FROM “lit_category” WHERE ‘lib_category”id" = 1" LIMIT 21 0.00 Sel
I  similar queries. I Duplicated 3 times. Expl

I +| SELECT »++ FROM “lit_category” WHERE ‘lib_category”id" = 1" LIMIT 21 0.00 Sel
I  similar queries. I Duplicated 3 times. Expl

I +| SELECT »++ FROM “lit_category” WHERE ‘lib_category”id" = 2" LIMIT 21 0.00 Sel
I 6 similar queries. Expl

I +| SELECT +++ FROM “lib_category” WHERE “lib_categary”'id" = ‘4" LIMIT 21 000 S
I 6 similar queries. I Duplicated 2 times. Expl

I +| SELECT +++ FROM “lib_category” WHERE “lib_categary”'id" = ‘4" LIMIT 21 000 S
I 6 similar queries. I Duplicated 2 times. Expl

I +| SELECT +++ FROM “django_session” WHERE (*django_session”."expire_date” » "2023-06-13 (7:41:22.182360" 000 | Sel
AND “django_session"."session_key" = "faxpwilkifolzain3es30at01 9ky 15"} LIMIT 21 Expl

I + SELECT ++» FROM “zuth_user" WHERE “auth_user”"id" = "' LIMIT 21 000 el
Expl

Hinh 2. Két qua phan tich truy van ldy tat ca sach va danh muc sdach trong CSDL

Tir két qua phén tich trén, chung ta thdy dé iy tat ca thong tin sach két hop véi
thong tin danh myc sach, hé thong can thuc hién 7 truy van (khong bao gom truy vén lién
quan dén quan 1y session va truy van xac thuc nguoi ding), trong d6 c6 6 truy van gidng
nhau va 5 truy van tring nhau. Véi dit liéu mau c6 6 ban ghi sach, 4 danh muc sach di c6
7 truy van dén CSDL. Nhu viy, v6i truong hop dit liéu sach 16n thi s6 truy van dén
CSDL 1a rat 16n. Do d6, dé giam sb truy van dén CSDL, trong truong hop niy, bang
book c6 quan hé one-to-many dén bang categories qua khoa ngoai categories nén ching
ta st dung ham select_related dé t6i wu hoa truy van dén CSDL.

Tro lai vi du 1, chung ta viét lai ma truy van dir liéu str dung ham select_related
nhu sau:

queryset = Book.objects.select_related(‘categories’).all()
books =[]
for book in queryset:
books.append({'name’: book.name, ‘author': book.categories.name})

Két qua phan tich truy van dit liéu ¢ vi du 1 sir dung ham select_related bang cong
cu Django Debug Toolbar nhu hinh bén dudi.
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| default 100 ms (3 queries)

Query Timeline Tirme (ms) Action
| = SHECT - FROM T hcck'INNER JOIN Tt categery” ON i ook ‘g = 1o cteor 0] | » =
B
| +| SELECT v FROM “djang session” WHERE ['cjanga session’ espire date” » "2023-06-13 083248353787 00 &
AND ‘django session’.'session key' = "faxpwtlijfoTzaides0at19%y13r") LIMIT 21 gl
| <) SELECT voo FROM “2uth_Uzer" WHERE “auth user' " = 1" LIMIT 21 i &
Expl

Hinh 3. Két qua phan tich truy van ldy tdt ca sach va danh muc sach trong CSDL
st dung ham select related

Véi két qua nay, khi sir dung ham select_related dé 14y tat ca thong tin sach két hop
v6i thong tin danh muc sach, hé thong can thuc hién 1 truy van (khong bao gom truy van
lién quan dén quan 1y session va truy van xac thuc nguoi dung). Nhu vdy ham
select_related chi thyc hién mét truy van duy nhat tuong tac dén CSDL dé ldy thong tin
sach, dong thoi JOIN cac bang lién quan vao Queryset va luu vao trong bo nhé dém. Khi
do, dé lay thong tin lién quan dén categories, chung ta chi can truy van truc tiép dén
Queryset trong bo nhd dém.

Tuong tu nhu select_related, prefetch_related duoc st dung cho quan hé many-to-
many va many-to-one.

Vi du 2: Dé lay tat ca tac gia va sich mdi tac gia viét trong CSDL, théng thuong
chung ta thuc hién nhu sau:

queryset = Author.objects.all()

authors =[]

for author in queryset:
books = [book.name for book in author.books.all()]
authors.append({'name': author.full_name, 'books': books})

Két qua phan tich truy van dit liéu ¢ vi du 2 bang cong cu Django Debug Toolbar
nhu hinh bén dudi.
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Ideiault 4,00 ms (11 queries including 8 similar )

Query Timeline Time (ms) Action
| [5] SELECT -+« FROM "ib_suthor" [ ] 00 (s
Expl
| [=] SELECT +++ FROM "ic_book” INNER JOIN “fic_book author” ON (1ib_book”id" = [ 100 S
'lib_book_authar"."book_id") WHERE "lib_book_author"."author_id" = '1' Expl
I 8 similar queries.
I ~| SELECT +++ FROM “lib_book" INNER JOIN “lib_book_author" ON (*fib_book"."id" = 0.00 Sel
'lib_book_authar"."book_id") WHERE "lib_book_author"."author_id" = '2' Expl
I 8 similar queries.
I ~| SELECT +++ FROM “lib_book” INNER JOIN “lib_book_author" ON ("Iib_book”."id" = 000 Sel
"lib_book_author"."book_id") WHERE "lib_book_suthor" "author_id" = '3' Expl
I 8 similar queries.
| [=] SELECT -+ FROM “ic_book’ INNER JOIN “lic_book author” ON (ib_book” " = [ 10 (S
'lib_book_author"."bock_id") WHERE "lib_book_zuthor" "author_id" = '4' Expl
I 8 similar queries.
I +| SELECT +++ FROM “lib_book” INNER JOIN “lib_book_suthor" ON ("lib_book""id" = 0.00 Sel
'lib_book_authar"."book_id") WHERE "lib_book_author"."author_id" = '3’ Expl
I 8 similar queries.
I ~| SELECT «++ FROM “lib_book" INNER JOIN “lib_book_author" ON (*Iib_book"."id" = 0.00 Sel
'lib_book_authar"."book_id") WHERE "lib_book_author"."author_id" = '¢' Expl
I 8 similar queries.
I ~| SELECT +++ FROM “lib_book” INNER JOIN “lib_book_author" ON ("Iib_book”."id" = 000 Sel
'lib_book_author"."book_id") WHERE "lib_bock_author" "author_id" = 7' Expl
I 8 similar queries.
I = SELECT +++ FROM “lib_baok” INNER JOIN “lib_book_author" ON ("lib_book"."id" = 000 Sel
"lib_book_author"."book_id") WHERE "lib_book_suthor" "author_id" = '8 Expl

I 8 similar queries.

Hinh 4. Két qua phan tich truy van ldy tat ca tac gia va sach tac gia viét trong CSDL

Tir két qua phén tich trén cho thdy hé thong thuc hién 9 truy van dén CSDL dé lay
tat ca thong tin tac gia va sach tac gia viét, trong d6 co 8 truy van giéng nhau véi dir liéu
mAau c6 8 tac gia va 6 cudn sach. Truong hop dir liu tac gia va sach tac gia viét nhiéu, s6
truy van tuong tac dén CSDL 1a rat 16n. Do d6, trong trudng hop nay dé giam sb truy van
tuong tac dén CSDL, ching ta str dung prefetch_related dé t6i wu hoa truy van.

Tré lai vi du 2, dé 1ay tat ca tac gia va sach tac gia viét c6 trong CSDL, chiing ta sir
dung prefetch_related dé t6i wu hoa truy van. Poan ma truy van dugc viét lai nhu sau:

queryset = Author.objects.prefetch_related('books").all()
authors =[]
for author in queryset:
books = [book.name for book in author.books.all()]
authors.append({'name': author.full_name, 'books': books})

Két qua phan tich truy van dit liéu & vi du 2 sir dung ham prefetch_related bang
cong cu Django Debug Toolbar nhu hinh bén dudi.
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| default 8.7 ms (4 queries |

Query Timeline Tirme (ms) Action

| = SHLECT e ROM T zthr e W (s
| & SHECT s FROMl bock INNER JOIN T ok achr’ ON i pock s - e W

" book_authar","soak_id") WHERE "ib_book author"‘author id" IN (1,3 '4' '3 8 7' 8) Bl
| + SELECT +++ FROM “django session” WHERE [*djanga_session” ‘expire date” > "2023-D6-16 014920671731 . 10 &
AND ‘djange session'. session ke = "fexpwilkifolzaihSesS0ct00ky13r") LIMIT 21 Eyl
| + SELECT v+ FROM “auth_user" WHERE “auth_user’'id" = "1 LIMIT 21 . 1w

Hinh 5. Két qua phdn tich truy van ldy tat cd tdc gia va sach méi tdc gia viét trong
CSDL siur dung ham prefetch related

Tir két qua nay cho thdy, khi sir dung ham prefetch_related, dé 1y tat ca thong tin
tac gia va sach tac gia viét, hé thong can thyc hién 2 truy van (khong bao gom truy van
lién quan dén quan 1y session va truy van xac thuc nguoi dung). Nhu vdy ham
prefetch_related chi thuc hién hai truy van tuong tac dén CSDL dé lay tat ca thong tin
tac gia, dong thoi JOIN cac bang lién quan vao Queryset va luu vao trong bd nhé dém.
Véi giai phap nay, hiéu nang xtr Iy hé thong dugc cai thién dang ké, dong thoi han ché sb
lan twong tac tryc tiép dén CSDL.

2.5. T6i wu thém, cip nhit dir li¢u trong Django ORM

Django ORM cung cip cho ching ta mot sé phuong thirc thyc hién thém va cap
nhat dir liéu mot cach don gian [2, 7, 8]. Tuy nhién, néu ching ta thuc hién céc thao tac
trén v6i nhidu ban ghi, thong qua vong lip thi c6 quéa nhiéu tuong tac dén CSDL, lam cho
hé théng mét an toan, giam hiéu nang xir 1y yéu cau hé théng. Do d6, dé tbi wu hiéu ning
hé thdng, chung ta c6 thé st dung biéu thire F dugc trinh bay trong phan 2.3, hodc chiing
ta co thé cap nhat nhiéu ban ghi thuc hién truc tiép trén bo loc Queryset.

Django ORM cung cip hai phuong thirc manh mé gitip t6i wu hoa hiéu suat khi lam
viéc v6i nhiéu ban ghi: bulk_create() va bulk_update(). Phuong thirc bulk_create() cho
phép thém nhiéu ban ghi cing luc chi v6i mot truy van duy nhat, gitip giam dang ké thoi
gian xir 1y va s6 1an twong tic dén CSDL so véi viée goi phuong thirc save() cho ting ddi
tuong riéng 1. Trong khi d6, bulk_update() hd trg cap nhat dong thoi nhiéu ban ghi, han
ché sb lugng truy van SQL dén CSDL va cai thién hiéu suit hé théng.

Vi du 3: Khi muén thém 5 ban ghi sach vao CSDL, ching ta c¢6 thé lam nhu sau:

Author.objects.create(full name="Vo Thi Ngoc Hué")

Author.objects.create(full name="Pham Khanh Bado")

Author.objects.create(full name="Ha Van Lam")

Author.objects.create(full_name="Nguyén Thi Triic Quynh")
Author.objects.create(full name="Dinh Thi Xuan Van")
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Két qua phan tich truy véan dit liéu ¢ vi du 3 bang cong cu Django Debug Toolbar
nhu hinh bén dudi.

Query Timeline Time (ms)
| +| INSERT INTO "lib author" (*full_name", "dob") VALUES "V Thi Ngoc Hug", "'2023-06-16") - 1250
I 3 similar queries.
I < INSERT INTO "lib_author” ('full_name", “dob”) VALUES ("Pham Khanh Bao", "2023-06-16"] - 999
I 5 similar queries,
| +| INSERT INTO "lit_author" (*full_name", “dob") VALUES ("Ha Van Lam ", “2023-06-16") - 1.00
I 5 similar queries,
| <] INSERT INTO "lib_zuthor" ("full_name", “dob") VALUES ("“Nguyén Thi Tréc Quynh”, " 2023-05-16"] - 800
I 3 similar queries,
I +| INSERT INTO "lib_author” (*full_name", “dob") VALUES (“Binh Thi Xuan Van", * 2023-06-16") - 1200

I 5 similar queries,
Hinh 6. Két qua phan tich truy van thém riéng lé tirng doi twong vao CSDL

Tir két qua hinh 6 cho thdy khi thém 5 ddi tuong vao CSDL, hé théng phai thuc
hién 5 lan twong tac riéng 1¢ dén CSDL. Diéu nay c6 nghia 13 mdi 1an thém mot ban ghi,
hé thdng s& giri mot truy van riéng biét dén CSDL, dan dén viéc ting s luong truy van
SQL va lam giam hiéu suat hé thong.

Tré lai vi du 3, chung ta thuc hién thém toan bo 5 dbi tugng vao CSDL bang
phuong thire bulk_create() cuia Django ORM. Khi d6, hé thong chi thyc thi v6i mot truy
van duy nhét. Poan ma thém 5 d6i tuong Author ¢ vi du 3 dugc viét lai nhu sau:

Author.objects.bulk_create([
Author(full name="Vo Thi Ngoc Hué"),
Author(full_ name="Pham Khanh Bao"),
Author(full name="Ha Van Lam"),
Author(full_name="Nguyén Thi Triic Quynh"),
Author(full_ name="Dinh Thi Xudn Van")]

)

Két qua phén tich truy véan dir liéu & trén bang cong cu Django Debug Toolbar nhu
hinh bén dudi.

| st N0z (5’ ") SLECT "6 hhgoc e 265 oL i
SHECT P i B 2024615 NN ALLSELECT " Vi i " 23-5-16° UNION AL
SEECT “Nouyn T T Qo “204616" UNIONALLSELEC B T Y " " 355"

Hinh 7. Két qua phan tich truy van thém déi twong theo 16 vao CSDL

Tir két qua phan tich truy van theo hinh 7, chung ta thiy khi st dung phuong thirc
bulk_create() ciia Django ORM dé thém 5 d6i twong vao CSDL, hé théng sir dung mot
truy van duy nhét tuong tac dén CSDL, thoi gian phan hdi két qua hét 5 ms trong khi
thém timg dbi tuong riéng 1é thoi gian phan hoi hét 37,49 ms. Nhu véy, hiéu suit hé
thong khi st dung phuong thirc bulk_create() duoc cai thién dang ké so voi viée thém

® JOURNAL OF SCIENCE AND TECHNOLOGY @ 82



TAP CHi KHOA HOC VA CONG NGHE - SO 31 - TRUONG BAI HOC PHAM VAN BONG

timg ban ghi riéng 1é. K thuat nay dic biét hiru ich khi can xir 1y s6 luong 16n dir lidu,
giap giam do tré, tang tde xtr ly va han ché tai cho hé théng.

Tuong tu nhu phuong thic bulk_create(), Django ORM cung cip phuong thirc
bulk_update() dé cap nhat hang loat ddi twong trong co s& dir lidu chi véi mot truy van
duy nhat, giup tdi vu hiéu suét thay vi cip nhat timg ddi twong riéng 1¢. Khi st dung
phuong thirc save(), mdi 1an cip nhat mot ban ghi s& tao ra mot truy vin SQL riéng, lam
tang sb lugng tuong tac dén CSDL, trong khi bulk_update() gom tit ca cac ban ghi vao
mot truy van duy nhét, giam tuong tac dén CSDL va ti uu tai nguyén hé thong.

3. Két luan

Django ORM 1a mdt cong cu quan trong hd trg lap trinh vién dé dang tuong tac véi
co so dir liéu thong qua ddi tuong ma khong can hiéu sau vé cau 1énh SQL. Tuy nhién,
dé dam bao t6i wu tai nguyén, an toan truy cap, t6i wu hiéu suat xt 1y hé théng va cai
thién trai nghiém ngudi dung, viéc tdi wu hoa truy van 13 rit quan trong. Piéu nay doi hoi
1ap trinh vién phai giam thiéu cac truy van khong can thiét, han ché tuong tac truc tiép
dén co so dir liéu, toi wu toc do truy xuat dir liéu va tranh tinh trang nghén trong qua trinh
xtt Iy. Vi véy, khi phat trién tng dung v6i Django, viéc ap dung dong bo cac ky thuat t6i
vu hoa 13 can thiét dé hé théng van hanh on dinh, hiéu qua va cé kha ning mé rong tot
hon.

Trén co so phan tich cac phwong phap t6i uu héa truy van trong Django ORM,
chung toi dé xuat mot s6 khuyén nghi nham néng cao hiéu suat hé thong khi phat trién
g dung véi Django, cu thé:

- Sir dung bulk_create() va bulk_update() dé chén hoidc cap nhat nhiéu ban ghi cling
lic, giup giam sb lwong truy van SQL, giam tai hé thong va tbi wu téc do xur 1y dir licu.

- Thay vi 13p qua cac ban ghi dé kiém tra sb lugng hodc su tdn tai cua mot ddi
tuong trong CSDL, ching ta st dung cac phuong thirc exists() hoac count(), day la cac
phuong thire ciia QuerySet, giup giam twong tac dén dir liéu théng qua vong lap.

- Céu hinh va s dung by nhé dém dé giam tai truy van 1ap lai vao co s¢ dir ligu, cai
thién téc do va hiéu suit xur Iy hé théng.
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TECHNIQUES FOR OPTIMIZING DATA QUERIES IN DJANGO ORM
Pham Van Tho!, Pham Khanh Bao?
ABSTRACT

Django is a framework developed by using the Python programming language,
supporting programmers in developing applications quickly and efficiently. One of
Django's important features is the Django ORM, which allows the manipulation and
management of data through an object-oriented model without having to write manual
SQL queries. However, in order to improve the performance of processing requests from
the clients, to make the application run more smoothly, and to provide the best user
experience, it is quite important to optimize database queries in Django ORM. In this
article, we are going to present some techniques for optimizing data queries using
Django ORM.

Keyword: Django Framework, Django ORM, optimizing queries in Django ORM.
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