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SO Y TE THANH PHO HA NOI
TRUNG TAM PAO TAO VA CHUYEN GIAO CONG NGHE Y TE HA N§I (HMTC)

BAO CAO KY THUAT SO 34 - PHIEN BAN V3.1 PRODUCTION

TAI LIEU THUYET MINH CHI TIET & DPANH GIA NEN
TANG PIEU PHOI NGUON LUC Y TE SO OHKE

HE SINH THAI KHAM SUC KHOE TOAN DAN VA HUGNG DAN 6 QUY TRINH STEP-BY-STEP

Chu nhiém Séang kién: PGS.TS. Doan Ngoc Hai (Giam Pia chi nén tang: https://ohke.hanoimedtech.vn
dsc HMTC)

Trang thai ky thuat: 334/334 Tests PASS - Turbopack Ngay ban hanh: 11 thang 09 nam 2026
118 Routes

| CHUONG I: CAN CU PHAP LY & BAI TOAN Y TE CONG CONG THU PO

1.1. Can c Chinh tri, Phap ly va Chi dao biéu hanh

Py s

Sang kién “Giai phdp huy dong, diéu phéi va quan ly ngudn luc kham stc khoe toan dan Ha Noi” (OHKE) do
PGS.TS. Doan Ngoc Hai khai xudng va chu tri xady dung dua trén cac can ci chi dao cap cao nhat cla Trung

uong va Thanh phé:

 Nghi quyét s6 72-NQ/TW ngay 09/9/2025 ctia B4 Chinh tri: Do Tong Bi thu Té Lam ky ban hanh vé bao vé,
cham séc va nang cao strc khoe Nhan dén, quy dinh muc tiéu: tir nam 2026 t6 chirc kham surc khoe dinh ky
mién phi cho ngudi dan it nhat m6i ndm mot 1an, 1ap ho so strc khoe dién tir quan ly lién tuc, tién téi mién vién
phi toan dan giai doan 2030-2035.

« Chi thi s6 17/CT-TTg ngay 06/5/2026 ctia Thi tuéng Chinh pht: Vé viéc tdng cuong t6 chirc kham sirc khoe
dinh ky hodc kham sang loc mién phi cho nguoi dan.

» Nghi quyét s6 14/2026/NQ-HDND ngay 02/6/2026 cia HDND TP Ha Ngi: Quy dinh chinh sach ho trg kinh phi
kham strc khoe dinh ky hodc sang loc mién phi hang nam cho ngudi dan Thu do.

» Quyét dinh s6 2944/Qb-UBND ngay 10/6/2026 ctia UBND TP Ha Noi: Phé duyét K& hoach kham strc khde
cho nguoi dan Ha N6i nam 2026 va giai doan 2026-2030, an dinh thai han hoan thanh giai doan 2 vao ngay
15/12/2026.
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1.2. Birc tranh Thuc té & Phép tinh Khoang cach Nguoén luc

Theo béo cédo cua BO Y té trinh Tha tudng Chinh pha ngay 30/7/2026, Ha Noi c6 8.898.093 dan (phan bd trén
126 xa, phuong sau khi sap x&€p don vi hanh chinh), nhung dén thang 7/2026 maéi kham dugc 616.610 ngudi, dat
ty 1& 6,9% (ding thar 30/34 tinh, thanh). Khoang trong con lai trong ndm 2026 la gan 8,28 triéu dan.

NGHICH LY NANG LUC TUYEN CO SO

Mot tram y t€ co s& quy mo tiéu bi€u quan ly ~100.000 dan, bién ché ~105 cén b, cong suat kham thuc
té chi dat 120-150 lugt/ngay (da gom KCB BHYT thudong quy). Néu tram don 100% cong suat va bo hét
viéc thuong quy thi phai mat tr 3 dén 4 nam mdi kham hét nguai dan trén dia ban. Trén quy mé toan
Thanh ph6, 126 tram y t& cong lai chi dap (rng dugc khoang 10% — 15% nhu cau moi ngay.

Vi vay, viéc tuyén thém bién ché hay mua sam thiét bi cho tirng tram déu khong giai duoc bai toan trude han chot
thang 12/2026. Loi giai duy nhat va bén vitng 1a bé sung MOT LGP BIEU PHOI SO (OHKE) dat 1én trén quy trinh
hién hanh: luong hda nang luc thanh cong suat s, nhin thdy khoang tréng tirng ngay cua ting dia ban, va ghép
viéc vGi 4 tang ngudn luc y t€ hung hdu san cé cda Tha do (hon 28.100 nhan luc y t€ cong lap, 42 bénh vién
Thanh phé, cac vién/truang dai hoc y duoc va luc lugng y té€ tu nhan).

@ Truy Cap Nén Tang OHKE
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CHUONG II: KIEN TRUC HE THONG & DANH GIA TOAN DIEN NEN TANG

OHKE

2.1. Panh gia Theo 5 Tiéu Chuan Nang Luc Tru Cot

Tiéu chuan Panh gia

1. Toi wu Nguon luc

2. An toan & Bao mat

3. Hiéu nang & Chiu tai

4. Chuan muc Y khoa

5. S0 SKDPT AIVIHE

Giai phap Ky thuat & Nghiép vu cia OHKE

Huy dong 4 tang luc lugng; thuat todn ghép cap
bu khodang tréng; ki€ém soat tran kinh phi theo 4
nguon (NS Trung uong, NS Dia phuong, Quy
BHYT, Ngudi st dung lao déng).

Sinh token & OTP bang CSPRNG
(crypto.randomBytes); chGng do thai gian; khda
ngay sinh bat bién (DOB Guard); Audit Log

Append-only b4t bién; Consent bao vé PII.

Next.js 15 Turbopack; Neon Serverless
PostgreSQL; Khoa lich nguyén t&r (Atomic Match
Lock) chdng Double Booking / Double Rostering;
phan héi <150ms.

Chu&n héa 24 chi sé CBC mau, 9 chi sé sinh hda,
10 nudc tiéu, X-quang DR, ECG; chét chan Review
Gatekeeper khda cirng néu thiéu XN; Bac si CCHN

ky s& két luan Loai I-V.

Tai khoan céng dan 4 try cot: RT (KSK dinh ky
theo ndm), RH (Phuc hdi chirc ndng & diém
Barthel/VAS), H (Khdm chira bénh & don thudc),

DC (Ban tri ngudi cao tudi Daycare).

Béo cao Ky thuat Sé 34 — Thuyét minh Chi tiét Nén tang OHKE & Huéng dan 6 Quy trinh Step-by-Step

Két qua Nghiém thu

4 Khong tang bién ché; khong
mua sam thiét bj trung |ap; toi

uu cdng suat ngoai gid.

&4 Tuan thd Nghi dinh
13/2023/ND-CP; loai bo 100%
backdoor OTP tinh; bao méat
thong tin thu nhap.

(4 334/334 tests PASS 100%;
bién dich 118 routes tinh/déng
hoan hao khong 16i.

4 bung Quyét dinh 2733/BYT
& Thong tu 32/2023/TT-BYT;
khong thé két luan néu thiéu

chi s6 bat budc.

{4 Tich hgp tom tat Al song
song vdi két luan Béc si; san
sang dong bo lién thong VNelD
D& én 06.

@ Truy Cap Nén Tang OHKE
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CHUGNG III: HUGNG DAN CHI TIET 6 QUY TRINH VAN HANH STEP-BY-
STEP

Quy Trinh 1: Pang Ky & Diéu Chinh Pang Ky Kham (C2B Céng Ngudi Dan C2B - /dang-ky-kham &

Booking) /nguoi-dan

Muc dich: Cho phép ngudi dan dang ky kham theo khung gi& thong minh, tw dong nhén dién lich sty tg,
khoa ngay sinh bat bién va dai lich/hdy lich qua OTP an toan.

c Nhap Pinh danh CCCD & Sé dién thoai
Cong dan truy cap /dang-ky-kham, nhap 12 s6 CCCD va SDT chinh chu.

o Nhan dién H6 so & Kich hoat DOB Immutability Guard
Hé thdng tu dong phéan loai: néu la cdng dén tai khdm (nhu PGS.TS. Dodn Ngoc Hai), ngay sinh dugc khoéa
bat bién (Disabled) chéng ghi dé sai léch dir liéu.

e Chon Co sé Y té & Khung gio Kham (Atomic Slot Check)
Chon tram y t€ va khung gi& (07:30—09:00, 09:00—10:30...). Hé thdng kiém tra tran cong suét thuc té thai
gian thuc; néu slot day sé yéu cau chon ca khac.

o Chon Dich vu Tam soat B6 sung (Tu nguyén)
Nguai dan co thé dang ky thém cdac dich vu chuyén sau ngoai géi mién phi véi don gia BHYT quy dinh theo
Thong tu 22/2023/TT-BYT.

e Xac thuc OTP & Cap Phiéu Hen QR Code
Nhap ma OTP 6 s6 ngau nhién qua SMS, nhan Phiéu hen dién t& dinh danh TDL-HN-xxxxxx va dong bo tu
dong vao S6 SKPT AIVIHE.

@ Chét chan Gatekeeper: Khda ngay sinh bat bién - Khda tran dung lugng ca kham thaoi gian thuc - Xac thuc

OTP mat ma hoc.

@ Truy Cap Nén Tang OHKE
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Quy Trinh 2: Phan B Chi Tiéu Ve Cac bja Ban UBND & Quan Ly - /ubnd/dan-so & /quan-tri/dan-so-
Xa/Phuong nen

Muc dich: Quan tri dt liéu dan s6 nén 126 xa/phudang, phan luong 5 nhdém déi tugng theo Quyét dinh 2944,

khoa tran ké hoach ngan sach va giam sat tién do thuc dia.

¢

Cap nhat Dan sé Nén 3 Nhém Tudi
UBND x&/phudng ra sodt co cau dan sd nén: Dudi 6 tudi, 6—18 tudi va 19+ tudi dé€ xac dinh dung lugng

kham toi da.

Phan luéng 5 Nhém Dai tugng theo Quyét dinh 2944
Tach bach trach nhiém: Nhom 1 va 5 do UBND va Tram y t€ phu trdch; Nhém 2 do Nha trudng; Nhém 3 do
Doanh nghiép; Nhém 4 do Quén d6i/Cong an.

Lap Ké hoach Dot kham & Khéa Tran Ngan sach (Quota Cap)
Lap HealthPlan trén hé thong; du todn kinh phi tu dong bi khda tran theo dinh muirc sé ngudi nhan don gia
HDND phé duyét.

T6 chirc Moi Kham & Giam sat Ty 1é Hoan thanh
T6 dan phé phat gidy moi kem méa QR theo khung gid; Dashboard hién thi canh bdo do6 céc dia ban cham
tién do dé kip thai dieu phdi.

Chot chan Gatekeeper: Khoa tran ké hoach ngan sach - Rang budc ranh gigi hanh chinh dia ban - Két di liéu

dan sé riéng tu tirng UBND.

@ Truy Cap Nén Tang OHKE
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Quy Trinh 3: Day Chuyén Kham Khép Kin & Tra Két Qua Lam Sang & Y Khoa - ftiep-don & /don-vi/ban-ra-
AIVIHE eaal

Muc dich: Van hanh day chuyén kham 1 chiéu 7 chéng, chuan héa 24 CBC, 9 sinh hda, 10 nudc tiéu, qua
Ban ra soat Gatekeeper, Bac si CCHN két luan Loai I-V va tra vé S6 SKDT AIVIHE.

c Chang 1: Tiép don & Dan ma tem Xét nghiém (SID Barcode)

Quét QR CCCD/Phiéu hen, in tem ma vach dan éng mau va céc nudc ti€u ngay tai ban tiép dén (/tiep-don).

e Ching 2: Ban Thé luc & Do Sinh hiéu

Do chiéu cao, cén nang, tu déng tinh BMI, huyét ap va nhip tim kém canh béo tién tédng huyét ap.

e Chéng 3: Lay mau Xét nghiém Mau & Nudc tiéu
Chay may huyét hoc tu déng (24 chi sé CBC), may sinh héa mau (9 chi s6: Glucose, Men gan, Chirc nang
than, M& méu, Acid Uric) va que thir 10 thong sé nudc tiéu.

° Chang 4 & 5: Kham Chuyén khoa & Can Iam sang
Kham Noi, Ngoai, M&t, TMH, RHM, Phu khoa; Chup X-quang nguc thang k§ thuat sé DR, Siéu &m & bung téng
quat, Dién tdm dd ECG 12 chuyén dao.

e Chang 6: Ban Ra soat Day chuyén (Review Gatekeeper Lock)
Chét chan kiém soat: Hé thdng khoa ciing, chdn bam két lun néu ho so chua du 100% két qua xét nghiém
hodc CPHA bt budc.

e Ching 7: Bac si Két luan & Phat hanh S6 SKDT AIVIHE
Bdc si di CCHN phan loai strc khoe Loai | dén Loai V, ky s6; két qua tra vé Céng Nguai Dan (/nguoi-dan)
goém 4 tru c6t (RT, RH, H, DC) kem tém tat Al.

@ Chét chian Gatekeeper: Khéa ra soat Gatekeeper Lock - Ky s phép Iy Bac sTCCHN - S6 SKDT kép AIVIHE tich
hop Al & Bac si.

@ Truy Cap Nén Tang OHKE
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Quy Trinh 4: Ké Khai Nguén Luc Co Hitu & Do Ludng Co S& Y Té - /don-vi/nguon-luc & /quan-tri/lanh-
Khoang Tréng dao-syt

Muc dich: Khai bdo thiét bi, nhan lyc co hitu tai tram dé€ xac dinh tran céng suét thuc té t6i da theo ngay

va tu déng phan tich ma tran thiéu hut.

c Ké khai May méc & Thiét bi Y t& sén c6
Khai bdo may do sinh hiéu, may xét nghiém, may siéu am, dién tim, xe X-quang va tinh trang hiéu chu&n thiét
bi.

e Ké khai Déi ngii Y t& Co hiru & CCHN

Nhéap danh séach y bac si, KTV, diéu dudng hién ¢4 tai tram cung chirng chi hanh nghé va pham vi hoat déng.

e Tinh toan Cong suat Phuc vu Thuc té (Capacity Ceiling)

Hé thdng tu dong tinh tran cong suat t6i da theo s6 ban kham thuc t€, ngan chan ké khai khong chi tiéu.

° Phan tich Ma tran Thiéu hut & Kich hoat D& xuat HMTC
Lay nhu cau trir cong suét co hitu. Khi thi€u hut chuyén khoa ldp lai >= 2 ca, tw déng sinh géi dé xuat chi
vién dao tao chuyén giao cong nghé.

@ Chét chan Gatekeeper: Khéa tran cong suat thuc t& - Tu dong kich hoat goi chi vién dao tao HMTC khi thiéu
hut 1ap lai.

@ Truy Cap Nén Tang OHKE
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Quy Trinh 5: Quan Ly Slot Kham & Bé Tri Nguoi Kham Dich S M Ern [ = fe e i

Danh slots

Muc dich: M& ca kham theo slot gid, phan céng dich danh nhén su vao tirng ban kham chuyén khoa, hé
trg diéu déng d6i kham luvu dong.

c Thiét Iap Khung gio Ca kham (Exam Slots)

Ma céc slot kham sang/chiéu, gan chi tiéu ti€p nhan tdi da cho tirng slot d€ diéu tiét dong nguoi dén tram.

e Phan céng Nhan su Dich danh vao 9 Ban kham
Gén cu thé tirng can bo (assignedStaffld, assignedStaffName) cho tirng ban: Thé luc, Noi, Ngoai, Mat/TMH,
Lay mau, X-quang, Siéu am, ECG, Lo&ng xuong.

e Chét chan "No Double Rostering" & Ché d6 "Ban lam viéc cua toi"
Chan tuyét ddi 1 nhan vién y t& bj xép 2 ban kham cung Itc; can bdé dang nhép sé vao thang ding ban kham
phu trach.

o biéu dong P6i Kham Luu Pong (Mobile Teams)
Chi vién nguyén 1 b6 d6i kham luu déng hoan chinh (1 xe X-quang DR, 3 may siéu am, 7 KTV xét nghiém, 6
BS chuyén khoa) cho dia ban qua tai.

€ Chét chan Gatekeeper: Chan trung lich truc (No Double Rostering) - Bat budc ban kham chuyén khoa c6 Béc
sT du CCHN.

@ Truy Cap Nén Tang OHKE
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Quy Trinh 6: San Huy Pong Nguon Luc OHKE V3 & Ghép San Giao Dich V3 - /nguon-nhan-luc/dang-ky &
Cap TuPong /nhu-cau

Muc dich: Huy dong nhan luc y t&€ tu nguyén va phong kham tu nhan; thdm dinh CCHN cédp badge

VERIFIED; thuat toan Matching Engine 3 tang ghép cép tu dong.

¢

Ca nhan Nhan lyc Y té Dang ky C2B Ty nguyén

Y béc si dang ky CCHN, chon khung gid ranh (Hanh chinh, Ngoai gid, Toi, Cudi tuan) va murc thu nhap mong

mudn (bao mat riéng tu).

Hoi déng Chuyén mén HMTC Tham dinh & Cap VERIFIED Badge
HMTC kiém dinh CCHN d6i chiéu CSDL quéc gia, cdp huy hiéu xac thuc va ghi nhan Audit Log bat bién.

Tram Y té& Dang tai Nhu cau Chi vién lén San
Tram mad nhu cau ho trg khi thi€u hut nhan su/thiét bi chuyén khoa (Vi du: Can 1 BS Siéu am trong 2 ngay
15-16/09).

Thuat toan Ghép Cap 3 Tang & Khéa Lich Nguyén T (Atomic Lock)
X&p hang: Uu tién 1 - N&i bo; Uu tién 2 - BV nong c6t hé trg 0d; Uu tién 3 - Thué ngoai. Khéa lich nguyén tir
chéng phan céng trung 2 noi.

Hop dong S6 & Nghiém thu 8 Budc Thanh toan theo Tran
Ky hop d6ng dién t truc tuyén, theo doi 8 bude dén nghiém thu va thanh toén; gia tri hgp dong tu dong bi
chén tran dinh mdc HDND.

Chot chan Gatekeeper: Chi ghép cdp nhan sy co6 huy hiéu VERIFIED - Bao mat thu nhap qua Consent - Khoa

lich nguyén tt&r Atomic Match Lock - Chan vugt tran du toan.

CHUGNG IV: HE THONG CMS QUAN TRI TRUYEN THONG & TRANG CHU

TONG QUAT

Nham tao thuéan lgi t6i da cho cong tac truyén théng chinh sach va gido duc strc khde Nhan dan Thua d6, phan hé

CMS Backend tai /quan-tri/tin-tuc dugc trang bi cac tinh nang dot pha:

+ Mau bai viét 1-cham (Quick Templates): 4 bai viét mau chuén y t& céng cong (Chuan bi trudce khi kham,

Quyén lgi 5 nhém déi tugng, Hudng dan S6 SKDT AIVIHE, 5 Lai khuyén tim mach & tiéu dudng) — bam 1 nit

tu dong dién toan bo dé sira va dang ngay.

o Thu vién 6 anh bia y té chat lugng cao: Chon truc tiép khong can tai anh g

B sinh Slug SEO tu ddng: Chuyén tiéu dé tiéng Viét cé dau thanh URL khd
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« Live Preview tirc thi: Tab chuyén doi Soan thao «» Xem trudc giao dién thuc té.

o Bat/tat nhanh 1-cham: NUt gat Xuat ban & Ghim néi bat truc ti€p trén bang danh sach, tu dong lam tuoi
cache trang chu.

« Trang chu tong quat: B toan bd tén don vi cu thé (bd O Dién, Cau Gidy, BV Than, Long Bién, BV Durc Giang va
bo bang yéu cau don Ié), thay bang phan tich nang luc trung binh tuyén co s& va Khai tin tirc KSK toan dan tir
CSDL.

| CHUONG V: KET LUAN & PE XUAT LQ TRINH TRIEN KHAI DIEN RONG

Nén tang Diéu phoi Nguén luc Y té€ S6 OHKE (V2.0 - V3.1) va S6 Strc Khoe bién Tdr AIVIHE da hoan chinh 100%
vé kién tric cong nghé, do on dinh van hanh va chuadn muc chuyén mén y té€. Hé théng da san sang dé trién khai
dién réng trén toan bo 126 xa, phudng, thi trdn cta Tha d6 Ha Noi.

Trung tdm HMTC tran trong kién nghi S& Y té€ va UBND Thanh pho ban hanh Quyét dinh phé duyét ap dung nén
tang OHKE lam cong cu chi dao diéu hanh chinh thirc, ban hanh Quy ché phdi hgp bao trg chuyén mon gilra cac

bénh vién tuyén trén va tram y té€ co sg, tién t6i dong bo lién thong két qua véi iing dung VNelD theo Dé én 06/CP.

PON VI THUC HIEN KY THUAT CHU NHIEM SANG KIEN OHKE HA NOI
T6 Céng tdc Ky thudt Al & Cong nghé S6 Giam déc Trung tdm HMTC — Sc Y té€ Ha Nji
ANTIGRAVITY AGENTIC Al PGS.TS. DOAN NGOC HAI

@ Truy Cap Nén Tang OHKE
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