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A - Thuat toan trung binh dong phat hién khoang cach (Moving Average
Distance Algorithm)

1.

Phwong phap Moving Average trong phat hién pattern:

Thuét toan sir dung trung binh déng (moving average) dé phat hién su thay déi xu
hudng gid theo khoang cach. Cu thé, v&i mbi tuyén van chuyén va loai xe, thuat toan
duyét qua cac diém dir lieu dugc sap x&p theo cuy’ ly (km) tdng dan. Tai méi diém,
thuat toan tinh gia trung binh dong cua gia cuéc hién tai (vi du gia cudc cua nha
cung cap tham chiéu) trén tat ca cac diém trude dé trong cung nhém. Sau do, tinh
do léch phan tram cua gia hién tai so vdi gia trung binh nay. Cong thirc chung cho
chi s8 nay a: (gia hién tai - gia trung binh) / gia trung binh, thudng biéu dién dudi

dang phan tram (Distance From Moving Average | ChartSchool | StockCharts.com).

Chi s6 “khoang cach téi trung binh” nay cho biét gia hién tai dang cao han hay thap


https://chartschool.stockcharts.com/table-of-contents/technical-indicators-and-overlays/technical-indicators/distance-from-moving-average#:%7E:text=Calculation

hon bao nhiéu so v&i mirc gia trung binh trudc dé (Distance From Moving Average |

ChartSchool | StockCharts.com). Nh& biéu dién duéi dang %, thuat toan so sanh

dugc muirc dao ddng gia & cac quy mé khac nhau mét cach cong bang (Distance

From Moving Average | ChartSchool | StockCharts.com).

. Xac dinh khoang cach va mirc gia phu hop:

Thuét toan sé so sanh dé léch phan tram vira tinh véi mot ngudng cho trudc (tham
vi du 5% hoac 10%). Néu dé léch vugt qua ngudng nay, nghia la gia cwdc tai cu’ ly
dé6 da tang/gidm dot bién so vé&i xu huéng trwée. Khi do, thuat todn nhan dinh rang
mét “pattern” méi da xuat hién — tc [a biéu phi thay déi dang ké —va tién hanh
tach khoang km m@éi. Cu thé, thuat toan két thic “khoang” cu ly cli tai diém trudc
d6 va bat dau mot khoang km méi tir cw ly hién tai. Nguoc lai, néu gia hién tai chi
chénh léch nhé (dudi ngudng) so vdi trung binh, thi dugce coi la van thudéc cung mot
khoang gia 6n dinh, va thuat toan tiép tuec md rong khoang km hién tai dé bao trum
diém dir liéu nay. Nhu vay, cac “khoang km” (segment) dugc xac dinh hoan toan
dua trén viéc gia cudc co thay ddi dot bién hay khéng. Phugng phap trung binh
déng giup lam tran cac bién ddng nho va chi ra khi nao mét sy thay ddi da Llén xay
ra, bao hiéu xu hwéng mai (Distance From Moving Average | ChartSchool |

StockCharts.com).

. Tac donglén dir lieu gia cuwdc logistics:

K&t qua cuia thuét toan la phan chia dai dir liéu cu ly van chuyén thanh cac khoang
culylién tuc (vidu: “0-50 km”, “51-100 km?”, v.v. tuy theo d{r liéu) kem murc gia dac
trwng cho méi khodng. Thuat toan gan nhan mdi ban ghi di¥ liéu véi s8 hiéu
“Khodang” tuwong ('ng va tinh toan “Price Range” — khoang cu’ ly cu thé (tir km nho
nhat dén km L&n nh&t) cho nhém do. Pong thai, thuat toan ¢ thé tinh mire gia dai

dién cho mdi khoang, chang han gia trung vi trén moi km cla tirng nha cung cap


https://chartschool.stockcharts.com/table-of-contents/technical-indicators-and-overlays/technical-indicators/distance-from-moving-average#:%7E:text=What%20Is%20the%20Distance%20From,Moving%20Average%20Indicator
https://chartschool.stockcharts.com/table-of-contents/technical-indicators-and-overlays/technical-indicators/distance-from-moving-average#:%7E:text=What%20Is%20the%20Distance%20From,Moving%20Average%20Indicator
https://chartschool.stockcharts.com/table-of-contents/technical-indicators-and-overlays/technical-indicators/distance-from-moving-average#:%7E:text=In%20addition%2C%20the%20distance%20is,timeframes%20and%20even%20different%20securities
https://chartschool.stockcharts.com/table-of-contents/technical-indicators-and-overlays/technical-indicators/distance-from-moving-average#:%7E:text=In%20addition%2C%20the%20distance%20is,timeframes%20and%20even%20different%20securities
https://chartschool.stockcharts.com/table-of-contents/technical-indicators-and-overlays/technical-indicators/distance-from-moving-average#:%7E:text=Extreme%20Levels
https://chartschool.stockcharts.com/table-of-contents/technical-indicators-and-overlays/technical-indicators/distance-from-moving-average#:%7E:text=Extreme%20Levels

trong khoang dé (nhu code da tinh toan). Nho vay, dif liéu gia cudc vén hdn hop
dugc nhém lai cé trat ty, gilp cac nha quan ly dé dang quan sat biéu phi theo
tirng khoang cach. Chang han, c6 thé phat hién rang dé€n mét cu’ ly nhat dinh, don
gia van chuyén tang lén — diéu nay ham y mot ngudng tinh gia (pricing tier) trong
chinh sach clia nha van chuyén. Viéc phan tich nhu vay giup doanh nghiép logistics
hiéu ré cdu trac biéu phi hién tai va c6 thé diéu chinh chién luge gia. Ngoaira, do
moi khodng cu ly c6 thé di kém mire gia trung binh/trung vi, doanh nghiép dé dang
so sanh gia gitra cac nha cung cap cho cung khoang cach, nhan biét nha cung cép
nao c6 giad canh tranh hon & tirng khuc thi truong. Tém lai, thuat toan trung binh
dong khong chi phat hién tu dong cac diém gay trong biéu phi theo km ma con
chuan hoa dir liéu thanh dang bac thang dé phan tich, giup t8i wu quyét dinh vé gia

cudc va luwa chon nha cung cép.

B - Trién khai *rng dung trén nén tang Google App Engine

1. Chuyén ddi irng dung Flask sang mdi trudng cloud:

DPé dua ng dung Flask hién tai lén Google App Engine, trude tién can déng goi ing
dung dudi dang mot dich vu web WSGI tuong thich. Diéu nay bao gom viéc dam
bao file Python khd&i chay (vi du app.py ho&dc main.py) tao ra mot doi twong app Flask.
Sau do, tao file cdu hinh app.yaml mo ta méi trudong trién khai (chon runtime Python
phu hop, vi du python3.9, va cau hinh luwgng tai nguyén, auto-scaling...). Ung dung
Flask c6 thé dugc trién khai trén App Engine Standard dé tan dung mién phiva ty
dong m& rong, hoac App Engine Flexible néu can tuy chinh méi trudng nhiéu hon.
Viéc chuyén déi nay doi héi kiém tra lai cac dudng dan tép, cau tric thu muc dé phu
hgp v&i quy dinh ctia App Engine (vi du: moi thu vién bén ngoai phai dugc liét ké

trong requirements.txt d& Google cai dat tu dong).

2. Yéu cauveé cau hinhvacosédir liéu:



Trén App Engine, hé théng tap tin cuc bo la khéng ghi lau dai (chi cho phép ghitam
thoi vao thu muc /tmp). Vi vay, néu rng dung hién tai luu file dau vao/dau ra truc
ti€p, ta can chuyén sang s dung cac dich vu luu trit cloud. Chang han, s dung
Google Cloud Storage dé luu file Excel tai lén va két qua dau ra (Excel, hinh anh,
file zip) thay vi luu trén dia cuc bd. Vé ca s&d dit liéu, néu ing dung Flask dung SQLite
hoac file CSV cuc bd, khi lén cloud nén chuyén sang dich vu database quan ly.
Google cung cap Cloud SQL (MySQL/PostgreSQL) cho trng dung quan hé, hoac
Firestore/Datastore cho NoSQL. Viéc nay dam bao dit liéu dugc luu trit bén virng
va truy cap dugc tir nhiéu instance ing dung. Can cau hinh bién méi trwong
(environment variables) trong app.yaml dé chira théng tin két ndi DB, khoa API...
Thém n(ra, nén bat Google Secret Manager cho céc théng tin nhay cam thay vi ghi

crng trong mé nguon.

. Tich hop cac Google APIs:

Trién khai trén App Engine cho phép ng dung dé dang goi cac APl ciia Google. Vi
du, néu can tich hop Google Drive API (dé tw dong tai file két qua lén Drive) hodc
Google Maps API (cho tinh todn khoang cach), ta phai kich hoat nhirng API nay trong
Google Cloud Console va cap quyén cho rng dung (qua tai khoan dich vu). Moi
trudng App Engine cung cap san chirng chi dé xac thuc ndi bd véi cac dich vu
Google khac, hodc ta c6 thé str dung thu vién OAuth2 ctia Google cho céc APl bén
ngoai pham vi du an. Khi trién khai, can chic chan include cac thu vién Google
Cloud (nhu google-cloud-storage, google-api-python-client...) trong tép yéu cau. Viéc cau
hinh dung quyén IAM cho tai khoan dich vu App Engine default cling rat quan trong,
nhdm cho phép &ng dung doc/ghi di liéu trén cac dich vu lién quan mét cach an

toan.



4. Loiich khi mé rong i*ng dung trén App Engine:

Trién khai ('ng dung lén Google App Engine mang lai nhiéu i ich vé mé réng va van
hanh. Trudc hét, App Engine c6 kha nang tw déng scale - khi luu lwgng ngudi dung
tang, nén tang sé ty dong khdi tao thém instance (ng dung dé dap (rng, va giam
xudng khi luu lugng giam. Diéu nay giap irng dung ludn dap ing nhanh ma khong
can quan tri thi c6ng may chd. Thém vao do, App Engine la dich vu serverless
managed, nén doi ngl phat trién khéng phai lo lAng vé quan ly may chu, cap nhat hé
dieéu hanh hay bao mat cap thap; Google sé lo cac phan dé. Ung dung cé thé dat
tinh san sang cao bdi App Engine phan phdi trén nhiéu vung va tu déng can bang
tai. Viéc tich hgp vdi hé sinh thai Google Cloud cling rat thuén tién — &rng dung c6 thé
glii log dén Stackdriver Logging, theo déi hiéu ndng qua Monitoring, va dé dang két
néi cac dich vu khac (nhu Cloud SQL, BigQuery) véi d6 tré mang ndibo thap. Nhe
tan dung ha tang clia Google, &rng dung co thé phuc vu nguwdi dung toan cau moét

céch 6n dinh, m& rong thi trudng ma khéng can dau tu thém ha tang vat ly.

5. Thach thirc va lwu y khi trién khai:

Bén canh lgi ich, viéc dua ing dung Flask lén App Engine cling c6 mét sé thach
thire. Trude hét, can ki€ém thir ky dé ddm bao &ng dung chay dugc trong mdi
trudng sandbox clia App Engine Standard —vi du nhu da dé céap, han ché ghi file doi
héi thay d6i nhé trong ma ngudn. Mét thach thire khéac La chi phi: App Engine c6
mu'c mién phi nhat dinh, nhung khi 'ng dung md& rdng va st dung nhiéu dich vu (vi
du Cloud SQL, API tinh phi) thi chi phi cé thé tang. Do d6, nhém phat trién can thiét
lap phuong thirc gidm sat chi phi va t8i wu (nhu tat bét tinh nang khéng dung, hoac
thiét lap auto-scaling hap ly dé tranh over-provision). Thém nira, qua trinh trién khai
l&n App Engine doi hoi lam quen véi mét sé cdng cu CI/CD ctia Google Cloud (nhuw
gcloud CLI, Cloud Build), nhung sau khi thiét lap pipeline, viéc nang cap ing dung

sé dugc tu dong hoa va tin cay hon. Cudi cung, can quan tdm dén bao mat: mac du



App Engine bao mat phan ha tang, lap trinh vién van phai ddm bao an toan & tang
’ng dung (cac endpoint Flask) va dit liéu (ma héa théng tin nhay cam, str dung
HTTPS, cau hinh CORS dung...). Néu vugt qua dugc nhirng diéu chinh ban dau nay,
ng dung sé van hanh tron tru trén cloud va hudng Loi dai lau tir kién trdc linh hoat

ma App Engine mang lai.
C - M& rong &ng dung phat hién pattern trong quan ly chudi cung &ng

Thuat toan phat hién pattern dua trén trung binh déng c6 tiém nang ing dung rong trong
quan ly chudi cung ing, khong chi gidi han & phan tich gia cudc. Duéi day la mot s6 hudng

ma rong:
1. Giam sat xu hwéng hiéu suat may méc:

Trong san xuét va logistics, may moéc thiét bi (nhu' xe nang, bang chuyén, robot kho)
thudng co6 céac chi sd hiéu suat hoac tinh trang van hanh dugce ghi nhan lién tuc (vi
du: nhiét do, dé rung, téc do, hiéu suat OEE...). Bang cach ap dung phuong phap
trung binh dong, hé théng co6 thé phat hién sém xu hwéng bat thuéng trong cac chi
s6 nay. Vi du, néu tiéu thy nang lwrgng cia may tang dan vurgt qua mi’c trung binh
dong hoac hiéu suat giam qua nguwéng cho phép, thuat todn sé canh bdo rdng may
c6 thé sap gép su cb. Viéc theo dbi xu huéng thiét bi gitip |&n k& hoach bao tri dw
phong (predictive maintenance) thay vi cho héng héc. Nhu mot bao cdo nganh
thuc pham da chira, viéc giam sat sé liéu hiéu suat may méc theo thoi gian thuc
cho phép thay ré xu hwéng suy gidm hiéu qua thiét bi, thdi gian ngirng may..., tir
doé dw doan van dé trwdc khi xay ra va bao tri vao luc it anh huéng nhat (A
changing digital landscape | Miller Magazine ). Piéu nay nang cao dé tin cdy van

hanh va gidm gian doan chudi cung (rng do su’ c6 may moc.


https://millermagazine.com/blog/a-changing-digital-landscape-4414#:%7E:text=One%20challenge%20for%20all%20food,when%20it%20is%20least%20disruptive
https://millermagazine.com/blog/a-changing-digital-landscape-4414#:%7E:text=One%20challenge%20for%20all%20food,when%20it%20is%20least%20disruptive

2. Panh gia hiéu suat nha cung cap:

Doanh nghiép thudng theo doi nhiéu chi sé KPIl ciia nha cung cap (nhu thi gian
giao hang, ty lé giao dung han, chat lwong hang héa, gia ca). Bang cach thu thap
dir lieu lich sir cac KPI nay va 4p dung thuat toan phat hién pattern, hé théng c6 thé
nhan dién xu hwéng thay déi trong hiéu suat cta tirng nha cung cap. Chang han,
néu mdt nha cung cap bat dau giao hang cham hon dang ké so véi trung binh
truéc day hoac ty lé 16i san pham tang dot bién, dé la tin hiéu canh bao sém.
Viéc phat hién sdm nhirng bién ddng bat thuwéng cho phép doanh nghiép lam viéc
v@i nha cung cap dé tim nguyén nhan va cai thién, trudc khi van dé trd nén tram
trong. Theo cac chuyén gia, giai phap phat hién bat thuong trong dir liéu hiéu suat
nha cung cép c6 thé déng vai trdo nhu mét hé théng canh bao sém, giup nhéan biét

van dé trudc khi ching leo thang thanh gian doan lén (Anomaly Detection in

Supplier Performance | AI/ML Development Solutions). Viduy, phan tich dir liéu
giao hang, chat lwgng bang Al c6 thé tu dong gan ¢& nhirng nha cung cap c6 hiéu

suat giam sut hoac dao déng bat thuwong (Anomaly Detection in Supplier

Performance | AI/ML Development Solutions). Nh& do6, cong ty c6 thé danh gia lai
nha cung cép, yéu cau cai thién hodc chuyén ngudn cung irng néu cén, gép phan

dam bao tinh lién tuc va 6n dinh cta chudi cung &ng.
3. Quan ly kho va t8i wu chubi cung ing:

Trong hoat déng kho béi va phan phéi, viéc nhan biét pattern trong dir liéu hoat
déng co gia tri l&n dé t6i wu hiéu suat. Mot ing dung cu thé la phan tich xu huwéng
ton kho: Theo ddi muic tdn kho theo thdi gian va phat hién cac mau nhu cau theo
mua vu hodc chu ky. Thuat toéan trung binh déng c6 thé gitp lam muot dit liéu ban
hang hang ngay va chi ra xu hwéng thuwe (loai bé nhiéu), tir dé hd tro du bdo nhu cau
chinh xac hon. Tai liéu cho thdy bang viéc phan tich dir liéu ban hang lich str,
doanh nghiép cé thé phat hién mau hinh nhu cau va diéu chinh mirc tén kho phu

hop, tranh thi€u hang hoac tén kho du thira (Data-Driven Warehousing: Leveraging
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Analytics for Smarter Supply Chain Decisions - TVS Supply Chain Solutions). Ngoai
ra, pattern detection con ho trg t8i wu ba tri kho: phan tich di¥ liéu di chuy&n hang
héa trong kho dé tim mau (mat hang ndo hay dugc 8y cung nhau, tuyén dudng ndo
thudng di chuyén) nham sép x&p kho hgp ly, gidm thdi gian Ay hang. Trong van tai,
céc thuat todn tuwong tu c6 thé theo doi dir liéu van chuyén theo théi gian thuc va
phat hién bat thuong (nhu 16 trinh giao hang bi chdm hon thudng 18) (Machine

Learning in the Logistics Industry: 7 Use Cases), tir do6 goi y toi uu tuyén dudng hoac

diéu phoi lai phuong tién. Tom lai, nhan dién pattern trong kho van va phan phai
gilp ra quyét dinh dwa trén dir liéu: tir diéu chinh tdn kho theo xu huéng nhu cau,
cai thién quy trinh ldy hang, déng géi, dén t8i uu L6 trinh van tai - t4t cA nham

nang cao hiéu qua chudi cung ’ng va gidm chi phi hoat déng.

D - Tham khao nghién ctu va case study lién quan

PEé bd sung co s khoa hoc va thuc tién cho cac ndi dung trén, nhém da tham khdo mot s6

ngudn nghién ctru va vi du trién khai tif bén ngoai:

1.

Phat hién pattern trong di¥ liéu logistics:

Nhiéu nghién clfu gan day tap trung vao phat hién bat thuwdng (anomaly detection)
trong chudi cung &ing, coi d6 nhu mdt cdch nhan biét pattern quan trong. Chang
han, thuat toan machine learning c6 thé sang loc dit liéu van chuyén dé phat hién
cac mau bat thwong (vi du: phi van chuyén tang dot bién hoac 16 trinh giao hang

cham bat thuwdng) nhanh haon con ngudi rat nhiéu (Anomaly Detection in Logistics:

Precise Analytics for Cost Allocation). Cac doanh nghiép logistics hang dau ciing
dang dau tw manh vao céng nghé nay — theo mot khao sat, nhirng cong ty dan dau
c6 kha nang dau tu vao phéan tich dir liéu & phat hién bat thuwdng cao hon 50% so

vGi doanh nghiép trung binh (Anomaly Detection in Logistics: Precise Analytics for

Cost Allocation). Ly do la cac cong nghé nay gitip ho du bao nhu cau, tdi wu tuyén

van tai, quan ly ton kho hiéu qua hon, cling nhu phat hién sy ¢é trude khi ching
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gay thiét hai l&n. Thuc t&€ cho thay ing dung Al/ML trong logistics gitip giam l6i giao
hang t6i 60% va cat giam 40% thoi gian chd xép d& (theo sé liéu bao cédo cua
nganh) nhd phat hién sdm van dé va t8i wu quy trinh (Anomaly Detection in

Logistics: Precise Analytics for Cost Allocation). Nhitng k&t qua nay khang dinh gia

tri ciia viéc phat hién pattern/bat thuwdng trong viéc nang cao hiéu qua va giam

rai ro cho chudi cung ng.
. U'ng dung Moving Average trong chudi cung &ng:

Phuong phéap trung binh déng tir lau da dugc st dung trong linh vuc chudi cung
ing, dac biét la trong duw bao nhu cdu va quan ly tén kho. Céc tai liéu du bdo cho
thay trung binh déng la mot trong nhirng phuwong phap don gian va thong dung
nhat: phuong phép nay ldy trung binh dir liéu cac khoang thoi gian gan nhat dé duw
bao cho giai doan ké ti€p, nh d6 lam tron bién déng ngau nhién va néi bat xu

hwéng chinh (Supply Chain Forecasting: Methods & Technology | Coupa). Chinh

nhd loai bé dugc cac nhiéu ngau nhién, moving average gitip doanh nghiép nhan ra
mo hinh nhu cau that - vi du phan biét dugc xu huéng tang trudng déu dan so vdi
dao déng nhat thai. Diéu nay rat hitu ich dé én dinh viéc lap ké hoach tén kho va

san xuat ngan han (Supply Chain Forecasting: Methods & Technology | Coupa),

tranh cac quyét dinh dua trén dao déng bat thudng. Ngoai du bao, trung binh dong
con dugc dung trong kiém soat tén kho (tinh mic tdn kho trung binh dé tai dat
hang), va trong phan tich van tai (vi du tinh thoi gian giao hang trung binh dé so sénh
hiéu suét). Viéc thuat toan cuia ching t6i 4p dung trung binh dong dé phat hién
ngudng thay déi gia cudc thuc chat la mot bi€n thé clia y tudng trén: dung trung binh
dong dé phat hién khi nao mét dir liéu méi khdng con “phu hop” véi lich sir, tir

dd ra quyét dinh (du bdo hay phén doan dir liéu).

. Case study trién khai hé théng tuwong tu trén cloud:

Trién khai cac hé théng phan tich chudi cung (‘ng va phat hién pattern trén nén tang

cloud dang trd thanh xu huéng chung. DHL Supply Chain — cong ty logistics hang
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dau thé gidi—la mot vi du tiéu biéu vé ing dung cloud va Al. Ho da tap trung toan bo
dir lieu chudi cung *'ng lén dam may nhu budc dau tién trong chién lwge Ung dung
Al (). Trén nén tang dir liéu cloud d6, DHL phat trién cac mé hinh Al dé theo déi hoat
déng kho, van tai theo thdi gian thuc va dé xuat t6i uu moéi ngay. K&t qua giup DHL
chd déng irng phé vdi gian doan, déng thdi cai thién hiéu suat van hanh & quy mo
hang ngan kho hang trén toan céau. Bén canh dé, cac cong ty cong nghé cung cép
giai phap cho logistics cling tan dung cloud: chang han Intelligent Audit — mét nha
cung cap giai phap phan tich van tai — dung machine learning trén ha tdng dam may
dé phat hién cac bat thuwdng vé chi phi van chuyén va thoi gian giao hang cho
khach hang cua ho, gilp tiét kiém dang ké chi phi logistics (Anomaly Detection in

Logistics: Precise Analytics for Cost Allocation). Nhirng case study thanh céng nay

cho thay viéc dua (’ng dung phan tich chudi cung ng l&n cloud (nhu Google Cloud,
AWS) mang lai kha nang mé rong tai nguyén dé xir ly dir liéu Lén va tich hop dé
dang vdi cac dich vu Al tién tién. Nhd dd, hé théng c6 thé phan tich di¥ liéu tir nhiéu
ngudn trong thoi gian thyc, nhan dién pattern nhanh hon va hé trg ra quyét dinh kip
thdi trong chudi cung &’ng — mét yéu t6 séng con trong bdi canh thi trudng bién dong

nhanh.
Tai liéu tham khao:

Céc néi dung trén duoc téng hop tir nhiéu ngudn uy tin, bao g6m hu'dng dan ky thuat (vi du
StockCharts vé chi bdo khodng cach so vdi trung binh déng (Distance From Moving Average

| ChartSchool | StockCharts.com) (Distance From Moving Average | ChartSchool |

StockCharts.com)), cdac bai nghién cttu va blog chuyén nganh logistics (vi du bai viét cua

Intelligent Audit vé phén tich chi phi van tai (Anomaly Detection in Logistics: Precise

Analytics for Cost Allocation) (Anomaly Detection in Logistics: Precise Analytics for Cost

Allocation)), cling nhu’ case study thuc tién tir doanh nghiép &6n (DHL va céc don vi cung
cép gidi phdp phéan tich chubi cung u'ng). Piéu ndy nham dam bdo rang dé xuét va phan tich
trong bdo cdo khéng chi dua trén ly thuyét subng ma con duoc hdu thuan bdi dif liéu va

kinh nghiém thuc té trong nganh.
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