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II. THIET KE THI CONG THIET BI TAI BENH VIEN PA KHOA TINH
1. Phuwong 4n ha ting mang truyén din

1.1. Yéu ciu thiét ké
% K& thira tir hé thong hién tai

- Str dung hoan toan lai cac may chu, Switch, ... dang con sir dung duoc. Céac thiét
bi nay s& dugc bd tri phi hop véi vi tri, chirc nang trong hé thong méi nang cp

+* Tinh san sang cao

- Hé thdng c6 tinh du phong, tinh sin sang cao ty dong dam bao thdi gian downtime
thap nhat khi co sy cb xay ra

+¢ Kién truc hé thong md

- Str dung thiét bi theo tiéu chuan tién tién, hién dai, phi hop v6i xu hudng phét trién
hién nay cia cong nghé thong tin.

- C6 kha nang mé rong, nang cap dé dang.

- Thuén tién trong viéc giao tiép, két ndi v6i cac hé thong khac.

- Pam bao tudn thil cac tiéu chuan vé cong nghé thong tin cling nhu cic chuin vé
thiét bi ngoai vi sir dung trong hé thng.

+* Hiu nang sir dung

- Hé théng c6 hiéu ning sir dung cao, dam bao cung cap cho ngudi sir dung nhiing
tinh ndng phu hop.

- Hi€u nang cua h¢ théng duoc tinh todn phu hop vdi dinh hudng va tdc do phat trién
cong nghé thong tin Viét Nam va trén Thé gidi.

- Pam bao hi¢u nang két nbi, mo rong véi cac hé théng khac

+ Kha nang quan tri

- Pam bao kha ning quan tri d& dang, cho phép can bd quan 1y c6 thé thuc hién cac
thao tac quan tri nhu: theo doi hoat dong cia mang, cac thiét bi, hé théng truy cdp nguoi
dung, quan 1y dit liéu, xac dinh ciu hinh, cap nhat, ning cp,...

- Pam bao kha niang d4u ndi thuan tién va hd tro cong tac quan Iy diéu hanh cia cac
bo phan chuyén trach.

+» Bao mat va an toan dir liéu



- Hé théng dam bao tinh bao mat va an toan dir li€u, c6 bi¢n phap chéng lai cac hién
tuong lay cap, thay doi thong tin.
- Cac dir liéu ctia hé thong dam bao tranh mét mat, hu hong

¢ Tinh mém déo va kha nang méd rong

- Hé thong can thiét ké sao cho dé& dang thay dbi kién trac, vi tri, cho phép thay doi,
mo rong theo nhu cau phat trién trong tuong lai.

1.2. Cdc cdu tricc mang truyén din LAN

a) Cdu triic lién két hinh sao

Céu trac hinh sao d& nhéan thiy trong cic mang gia dinh hodc van phong nhé boi tinh
tién dung trong két ndi va trién khai

Thiét bi truyén dan trong mé hinh sao 1a 1 thiét bi chuyén mach 1am trung tim dugc
két ndi tryc tiép dén céc thiét bi thong qua giao tiép cong mang

Uu diém



- D@ dang cai dat va thwc hién di day.

- D& dang khic phuc sw ¢8 va phat hién cic sw ¢6 trong mang.

- Néu mot thiét bi bi 161, n6 khong dnh hwéng dén cac thiét bi khac trong mang.

- Ban c6 thé dé dang thém hodc bt thiét bi ma khong &nh hwdng dén phan con lai
clla mang.

- Quan ly va giam sat tap trung thong qua bd chuyén mach trung tm.

Nhuoe diém

- Nhugc diém chinh cta viée st dung c4u trac lién két nay 12 n6 c6 mot diém 10i
duy nhét, tirc 1a khi nit chuyén mach trung tAm bi hdng, sé c6 sw gian doan giao ti€p cho
tat ca cac thiét bi dwoc két noi.

- Can thém hé théng cap vi ban két noi tirng thiét bi riéng 1é véi nat trung tim.
- Hiéu suit clia toan mang phu thudc vao hiéu suit clia nat trung tim.

b) Cdu triic lién két hinh cdy
CAu tric lién két hinh cay 1a mot dang md rong cua ciu tric hinh sao, thudng sir

dung trong mang gia dinh, van phong nhé ma cé nhiéu nut mang. khi d6 viéc bd sung
thém cac thiét bi chuyén mach dé mo rong giao tiép dén cac nut mang 1a can thiét.




Uu diém

- D@ dang cai dat va thwc hién di day.

- D& dang khic phuc sw ¢8 va phat hién cic sw c6 trong mang.

- Néu mot thiét bi chuyén mach bi 16i, n6 khong dnh hwéng dén céc thiét bi khac
trong mang ma chi anh huong dén thiét bi dau cudi ma no két ndi

- C6 thé dé dang thém hodc bét thiét bi ma khong dnh hwdng dén phian con lai cla
mang.

- Quan ly va giam sat tap trung thong qua bd chuyén mach trung tm.

- Yéu cau thiét bi c6 tinh ning trung binh thuong chi tip trung & dang Layer 2

Nhuge diém

- Hiéu suét chung cua hé théng mang phu thudc vao thiét bi chuyén mach c6 hiéu
ning nho nhit. hiéu ning mang khong dong déu trong truyén thong dén datacenter hay
internet

- Kho phan loai va trién khai céc giai phap tu dong du phong cho mang

- Khi ¢6 su ¢d trong céc giao thuc mang vi du nhu DHCP, hay tn cong gid mao, lut
dudng truyén s& gay ra ton hai cho toan bo hé théng mang.

¢) Cdu triic lién két mang dang vong

Cau truc lién két dang vong khi lién két cac thiét bi chuyén mach nhim muc dich
tang tinh dy phong cho mang truc truyén din khi c6 su ¢ vé dugc cap két ndi



Switch

Switch

Switch

Céu tric lién két dang vong trong mang tryc truyén dan 1a & d6, cac thiét bi chuyén
mach duoc két ndi v6i nhau theo mot vong tron. Vé co ban céu trac nay la lién két
vat 1y gitra cac giao dién mang cua thiét bi chuyén mach va dé thay van dé nay s&
gay ra Loop goi tin khi truyén thong gy can kiét tai nguyén cta thiét bj mang. Chinh
vi vy céu tric ndy s& yéu cau thiét bj chuyén mach phai c6 cdu hinh twong di cao
va phai hd tro cac giao thuc chdng Loop va diéu khién dudng di cta goi tin.

U diém: Khi sir dung thiét bi chuyén mach c6 cdu hinh chdng Loop

- D& dang kiém soat va diéu khién duong di ctia géi tin trong mang

- Tinh du phong vé lién két cao, khi mot link gap su ¢, mang s¢ diéu khién theo
tuyén duong con lai

- Tiét kiém duong day dan két ndi thiét bi

- Cau trac nay thudng duoc str dung két hop vai cac cau trac khac theo mang doanh
nghiép

Nhugc diém:

- Yéu cau phai str dung thiét bi c6 cAu hinh va tinh ning chdng Loop, chi phi cao
hon



- Hiéu ning mang ciing chua cao do ban chit géi tinh van di chuyén qua nhiéu thiét
bi va d& gay dung do va tic nghén tai mot nut, gy anh huong dén toan mang

d) Cdu triic lién két phan 16p va két hop lién két vong

Ngay nay cac cong nghé va hiéu ning cua cac thiét bi mang da duoc phat trién déng
ké dé cai thién hiéu nang truyén dan déng thoi dam bao bao mat, do tin cay cao va thuan
tién trong qua trinh quan ly. Ciu tric phan cip thuong dugc st dung trong cac hé thong
mang dé ké thira cac uu diém cua cic cdu trac mang truyén théng dong thoi ting hiéu
ning ctia hé théng mang.

Lép mang 161 Q'-— ___h::;‘q'

L&p mang
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hinh zao hodc hinh cay
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| e J—— ==
[] ] ]
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Céu truc lién két phan cép s& phan chia mang thanh 3 16p chinh (Lép mang 13i, 16p
mang phan phéi, 16p mang truy cap), moi 16p s& duoge tap trung vao mot chirc ning cu
thé qua d6 cho phép chon ra cic tinh ning va cac hé théng dya trén chirc nang cua
chung. Viéc nay sé& gitip cho viéc lya chon chinh xac v6i gia thanh nho nhét khi thiét ké
thiét bi tai ting 16p ma khong anh huong dén hiéu nang chung ctia mang.

Cau trac dang vong dugc sir dung nham to1 uu vé chi phi trién khai link két n61i man
van dam bao duoc hiéu ning va tinh du phong ciia mang truyén dan.



Céc dic diém cia timg 16p trong md hinh:
- Lép mang 161:

+ Vén chuyén dit liéu nhanh.

+ Quan Iy mang VLAN, chinh sdch mang, Quan ly LOOP
+ Pinh tuyén va chuyén mach goi tin toc do cao

+ D3 tin cdy cao.

+ C6 tinh du phong.

+ Kha ning chiu 1.

+ Chinh sach QoS (Chét luong dich vu).

- Lép mang phan phdi: 16p nay nam giita 16p 161 va 16p truy cip:

+ Giao dién két ndi 1on dé két ndi dén cac switch trong 16p truy cap
+ Pinh tuyén VLAN, quan ly VLAN, giao thirc chéng LOOP

+ Loc dir liéu

+ Chinh sach QoS

+ C6 tinh du phong, kha ning chiu 16i va d9 tin cdy cao

- Lép mang truy cap: Mang két nbi truc tiép dén nguoi ding

+ Chuyén mach 16p 2.

+ Bao mat cong.

+ Ngéan chdn Broadcast.

+ Phan loai QoS.

+ Kiém tra giao thirc chuyén ddi dia chi (ARP).
+ Spanning tree.

+ Ho trg VLAN

+ Ho trg VLAN cho VolIP.

Uu diém: Hiéu nang, tinh an toan, tinh du phong cao, thuén tién quan ly va kha ning
m¢ rong dé dang, phu hgp vdi cadc mang cia don vi 16n ¢6 nhiéu nit mang va c6 nhiéu

dich vu (VoilP, video, file,....) sit dung thuong xuyén.

Nhuge diém: Cac thiét bi dAu tu ban diu c6 chi phi 16n hon va c6 ciu hinh cao hon
dic biét tai 16p 1561 va phan phdi so véi cac ciu trac lién két khac

1.3. Phwong dn cho hé thong mang bénh vién



a) M6 hinh thiét ké

D061 voi bénh vién, yéu cau hang dau trong vi¢e thiét ké do: Hiéu nang cao, tinh an
toan, bao mat va quan ly thuén tién, tinh du phong va m¢ rong mang trong tuong lai.
Can cu theo yéu cau va quy mo bénh vién dé xuat mo hinh nhu sau:

Mo hinh thiét ké dé xuit cho bénh vién theo dang phan cap két hop cung cac cu
trac lién két vong ring tai cac toa nha két ndi dén phong may chu cta bénh vién

" w - ; :.:l.- |
M6 hinh thiét ké mang Bénh vién

Hé thong dugc thiét ké Gmg dung cac cong nghé méi, dam bao ning lyc phuc
vu cho can bd CNV, ....., khéi lugng trén 500 nguoi st dung ctia bénh vién

Dua trén so db kién triic hé théng CNTT, thiét ké bao mat va mang cho Bénh
vién duoc dé xuat dua trén phuong phap phéan 16p di dugc chimg minh, da duoc thir
nghiém va cai tién trong nhiéu nim qua tai hau hét cac hé thong mang cia cac t6 chirc
16n. Céch tiép can chia 16p 13 nén tang co ban nham nang cao kha ning mé rong, hiéu
suét, tinh linh hoat, kha niang phuc hdi va bao tri.

Duya trén kién tric mang cho trung tam dit lidu va phuong phép thiét ké mang,
ching t6i s& mo ta cac giai phap mang tap trung vao thiét ké cho phong may chu/
trung tam dit liéu. O mo hinh trén, kién tric va bao mat mang dugc thiét ké dap tmg
cac yéu cau cua thiét ké k¥ thuat co ban cua tiéu chuan trung tam di liéu.



b) Thiét bi truyén dan trong mang LAN

Trong mang LAN, cac thiét bi phuc vu cho viéc két ndi mang truyén dan thong
tin gom c6 céc thiét bi chinh nhu sau:

% Thiét bi chuyén mach (switch)
% Thiét bi dinh tuyén/bao mat (router/Firewall)

1. Thiét bi chuyén mach

- Switch s& dong vai tro 12 mot thiét bi cau ndi, lién két cac thiét bi khac ctiia hé thong
mang lai v&i nhau.
- V& tinh nang quan 1y, ¢6 2 loai switch chinh

+ Switch khong dugc quan 1y: Switch loai nay duoc thiét ké dé st dung dugc
ngay, ban khong can phai cai dit va khong thé cau hinh. Chinh diéu nay ciing
han ché tinh ning va dung luong mang ciing it hon so véi Switch dugc quan 1y.
Loai Switch nay chu yéu dung trong cac két ni co ban nhu mang gia dinh, trong
van phong hay noi ndo can thém maot vai cong mang. Ban chi can cam day cép
ngudn, cap dich va caim ngudn dién.

+ Switch dugc quan ly: Switch dugc quan ly c6 thé cAu hinh duoc, cung cép bao
mat t6t hon, thong minh hon va linh hoat hon. Ban c6 thé tuy chinh cling nhu
ciu hinh Switch loai nay, diéu nay dua toi sy kiém soat mang ciing nhu bao vé
mang t6t hon, dong thoi dem dén trai nghiém ngudi ding tot hon cho nhing
ngudi truy cap mang. Swith dugc quan 1y cht yéu dugc dung trong doanh nghiép,
thudng 13 dong cao cap va duoc quan 1y boi quan tri vién chuyén nghiép.

- Vé tinh nang hoat dong: co6 2 loai chinh

+ Switch Layer 2 1a cac thiét bi chuyén mach thuong dugc su dung dé két ndi
xuéng cac thiét bj dau cudi, cung cép két nbi mang tdi cac thiét bi nhung PC,
Laptop, may in, camera, server ... Switch Layer 2 dugc thiét ké tuan thu theo céac
quy chuan cua 16p Data Link.

+ Switch Layer 3 1a cac thiét bi chuyén mach thuong dugc st dung cho cac hé
thdng Core hoic Distribution dé két nbi cac switch access (switch layer 2) hodc
két ndi sang cac mang khac. Switch Layer 3 duoc thiét ké tuan tha theo céc quy
chuan cua 16p Network trong mé hinh OSI.

+ Switch Layer 2 va switch layer 3 khac nhau chi yéu ¢ chirc ning dinh tuyén.
Switch Layer 2 chi hoat dong v&i dia chi MAC va khong quan tdm dén dia chi
IP hodc bat ky muc nao cua cac 16p cao hon. Switch Layer 3, hodc cac thiét bi
switch multi layer, c6 thé thuc hién tt ca chirc nang cua bo chuyén mach 16p 2,
cong thém cac tinh nang dinh tuyén va cac tinh ning layer 3 khac. Pidu d6 c6
nghia 13, b chuyén mach Lop 3 ¢6 ca bang dia chi MAC va bang dinh tuyén IP,



ddng thoi xir Iy giao tiép ndi bd VLAN va dinh tuyén goi tin giita cdc VLAN
khéc nhau. Ngoai ra con c6 Switch Layer 2+ (16p 3 Lite) dugc tich hgp thém tinh
ning dinh tuyén tinh.

- Vé loai giao dién két ndi: Co 3 loai chinh sau:

+ Switch giao dién dong: La nhing thiét bi chuyén mach c6 giao dién két ndi 1a
cac cong dong Base-T, RJ45, cac switch dong phd bién véi cac loai tc do
100Mbps, 1000Mbps, 10Gbps. Uu diém cia giao dién dong 1a chi phi thap,
nhung nhuge diém 14 gii han téi da 100m.

+ Switch giao dién quang: La nhing thiét bi chuyén mach c6 giao dién két ndi 1a
cac cong quang SFP, SFP+, QSFP..., diy cap truyén dan la cap quang. Switch
quang 1a cong nghé mai trong nhung nim gan day dé két ndi vai cac thiét bi dau
cudi, thiét bi chuyén mach c6 giao di¢n quang, cac switch nay da dang vé toe do
va c6 thé 1én dén 400Gbps rat phu hop cho viéc mé rong trong tuwong lai. Uu
diém ciia giao dién quang 14 khong bi giéi han 100m nhu giao dién déng, nhuoc
diém 14 chi phi cao hon.

+ Switch giao dién 1 cac module: La nhung thiét bi chuyén mach c6 sin cau hinh
vé CPU, RAM,.., giao dién 1a cac khoang giao dién dé lip cac module chuyén
d6i trude khi két ndi dén cac thiét bi khac. Cac module ¢ day gom c6 module
dang dong (BASE-T) va module dang quang (SFP, SFP+, QSFP). Loai switch
nay ngay nay duoc sir dung phd bién do tinh twong thich vdi nhiéu loai thiét b
dau cudi, d& dang thay thé nang cap va thay thé.

" 7. Application Layer

Routerbao g6m tt cacéc tinh ndng layer 3 v céc cong nghe WAN

Switch Layer 3 bao g&m tit cd cac tinh ning layer 2 va
150 tinh nang layer 3

Switch Layer 2 chuyén ti€p goi tin dua trén
dia chi MAC, bao gém cic giao thirclop 2

2. Data Link Layer Vi security

1. Physical Layer

+ Trong hé thdng mang ngay nay, dé tdi uu chi phi ma vin dam bao cho hiéu
nang hoat dong, dap tng dugc kha ndng mo rdng trong tuong lai, viéc lya chon
loai switch nao s€ dugc phu thudc vao moé hinh thiét ké phan 16p va muc dich
chinh trong vi¢c str dung:

+ Pbi véi mot mang LAN nho trong mot phong két ndi khoang 2-3 may tinh nén
dung switch Layer 2 khong quan ly s& phu hop

+ Dbi vai mang LAN c6 tap hop tir 16 thiét bi hodc luu luong 16n cua nhiéu
phong ban thi nén dung switch layer 2 c¢6 quan ly s€ phu hop



+ Pbi v6i mang LAN c6 tap hop nhiéu thiét bi gom luu lugng ctia mot t6 chirc
hodc phan mang cua trung tdm dit liéu (Datacenter) can st dung thiét bi chuyén
mach 161 switch layer 3 c6 quan Iy ¢6 performance cao ca vé toc d6 chuyén mach
va kha ning chiu tai dé dam bao hiéu niang hoat ddng va mé rong mang trong
tuong lai.

2. Thiét bi router/firewall

/Computer1
MOdem_ o \

Computer_2

% Thiét bi Router

- Router duogc goi 1a thiét bi két ndi trong mang. N6 dugc st dung dé chon duong di
ngan nhat giup goi tin dén duoc vi tri myc tiéu. Muc dich chinh cia router 1a két ndi
dong thoi cac mang khac nhau. Gidng nhu tudng lira, router ciing hoat dong trén 16p
mang, ngoai ra con hoat dong trén 16p vat ly va lop lién két dit liéu cua mo hinh OSI
(Open Systems Interconnection).

- Khong giéng nhu tuong lira, router khéng bao gém tinh ning mé héa trude khi
dinh tuyén mang. Router khong bao vé mang khoi cac mdi de doa nhung né cung cip
kha ning chia sé két ndi Internet giita cac mang.

- Router thudng duogc sir dung két ndi trong cic mang 16i, mang wan cua nha cung
cép dich vy, dugc dung dé dinh tuyén, chuyén mach toc do cao trong cac nha mang két
n6i dén nhidu viing mang tai cac tinh thanh, hoic quéc té

Network_A . Network B
(Public * Firewall (Inside/Private
Network) Network)

% Thiét bi tuong lira

- Tudng lira 12 mot phién ban cua router. Tat ca cac goi dir liéu trong d6 dang vao
hay ra khoi mang déu di qua va chiu sy kiém tra tuong lua. Tét ca luu lugng phai vuot
qua tuong lira va chi ¢6 luu lugng duge cho phép méi co thé di qua.



- Gibng nhu router, tuong lira ciing hoat dong trén 16p mang ciia mé hinh OSI.
Nhung nguoc lai voi router, tuong Itra st dung ma hoa dé mi hoa dir liéu trude khi
truyén. Tudng lira khong chia sé mang nhung no bao gdm kha ning bao vé dé bao vé
mang khoi cac mébi de doa.

- Ngay nay tuong lira thudng duge str dung nhiéu tai ving két ndi internet chiu trach
nhiém dinh tuyén va bao mat mang trong viéc giao tiép giita mang LAN noi bd va
Internet.

1.4. Thiét ké phan lop

Thiét ké mang dugc chia thanh cac khu vuc (module) riéng biét co thé ap dung
cac chinh sach truy cap va bo dinh tuyén dé dang gom:

3. Vung mang loi (Core)

Day la phan vung dinh tuyén va chuyén mach téc d6 cao cta toan Bénh vién
trong d6 c6 01 cdp thiét bi chuyén mach 1a 161 chay active-active két ndi dén cac thiét
bi chuyén mach dét tai cac toa nha hoac Trung tam dir li€u.

St dung cong nghé VXLAN va EVPN dé trao d6i thong tin dinh tuyén va
truyén tai di liéu giita cac toa nha va Trung tAm dir liéu. Loi ich cta cong nghé
VxLAN va EVPN:

- Tan dung tdi da tai nguyén thong qua co ché can tai layer 3

- Loai bo giao thirc spanning-tree ra khoi mang, giam thiéu nguy co gay loop dit liéu
- Pap tng nhu cau di chuyén giira cac toa nha ma khong thay doi dia chi IP

- Trién khai da dich vu trén mot nén tang.

Dic diém chinh cua thiét bi chuyén mach 15i phai dap tng dugc cac yéu

cau nhu sau:

- Két ndi thiét bi router/firewall: Dinh tuyén luu lugng truy cap internet

+ Do bang thong két ndi ra internet tai router va firewall c6 gidi han va téc do
khong nhat thiét phai bang véi téc dd chuyén mach trong mang LAN nén cong
két ndi 1én router cia firewall nén dé téc do 10/100/1000Mbps, diéu nay sé tiét
kiém duoc chi phi ma van dam bao hiéu ning. Viéc két ndi nén sir dung thong
qua cac module quang dong dé két ndi s& dap tmg dwoc viéc mé rong sau nay
khi chi viéc thay thé module quang.

+ Tbi thiéu phai cé chirc nang dinh tuyén tinh dé dinh tuyén luu luong ra ngoai
internet dong thoi nén cd thém céc chic niang dinh tuyén dong nhu OSPF, BGP,



RIP dé tdi uu trong viéc trién khai mé rong mang trong tuong lai khi két ni lién
mang, lién sites.

+ C6 tinh nang Filtering dé thyuc hién viéc loc cac gai tin theo chinh sach quan tri
mang vdi viée truy cap internet, hay goi tin tur internet di vao mang LAN gitp
nang cap bao mat cho mang

- Két nbi thiét bi switch may chi: Dinh tuyén va chuyén mach luu luong két ndi dén
hé théng may chii

+ Yéu cau dit ra cho két ndi tir thiét bi chuyén mach 15i dén thiét bi chuyén mach
may chi phai dat thong s6 16n nhat, luu luong cta cong két ndi nay thong thudong
phai bang tong luu lugng ma switch core ndi dén cac thiét bi khac. Khi st dung
nhu vay s€ dam bao tdc do truyén dan 16n va 6n dinh trong vi¢c truy cap tai
nguyén co so dir liéu. Dé xuat két ndi str dung cong két ndi toec d6 100Gbps va
két ndi thong qua cép truyén dan chuyén dung

+ Phai c6 chtrc ning dinh tuyén clng tinh nang Filtering goi tin dé thiét 1ap dugc
cac duong di, diéu chinh tuyén duong, loc céac gai tin tir mang LAN ndi bo hoac
internet trong viéc truy suét tai nguyen co s dir liéu ndi bo tang tinh an toan cho
toan hé thong

- Két ndi thiét bi switch phdi tai cac tda nha: Pinh tuyén va chuyén mach luu luong
tir cac thiét bi mang trong mang LAN trong viéc truy cap tai nguyén may chii va internet

+ Yéu cau dit ra cho két ndi dén thiét bi nay phai dat thong s 10Gbps dap ung
tiéu chi luu lugng truyén tai trong khoang 5-10 nam hoat dong, dé xuat sir dung
cac cong co hiéu ning 10Gbps va két ndi thong qua cac module quang 10Gbps.
+ Thiét bi switch ngoai cac tinh nang co ban ciia mot switch quan Iy thong thuong
can dam bao phai t6i thiéu c6 céc tinh nang layer 2 va layer 3 nhu sau: Tinh ning
quan Iy VLAN — tao va quan Iy cdc mang LAN, quy hoach theo yéu cau chirc
nang cua tirng bo phan nguoi dung, tinh nang DHCP- Quan 1y kha nang DHCP,
chbng gia mao DHCP, Tinh ning theo ddi va giam sat — Quan Iy hiéu ning hoat
dong cua thiét bi, tinh ning MLAG tao link chép tang tinh dy phong va hiéu
ning truyén dan, Tinh ning dinh tuyén — Dinh tuyén goi tin, Tinh nang loc goi
tin.

+ Mot switch core s& cung lac xtr 1y rat nhiéu cong viéc ciia hé théng mang: Phan
g6i tin, chuyén mach va dinh tuyén géi tin, loc géi tin, chira thong tin co so dit
liéu VLAN, thong tin bang dinh tuyén, cac viéc nay can c6 lugng RAM quan 1y
tuong d6i 16n. thong thuong cac thiét bi chuyén mach 15i ciia hé théng mang nén
st dung khoang 8 GB ram cho lugng st dung va luong Available..



4. Viing mang Phén phéi

- Két ndi ndi b toa nha trong d6 mdi toa nha co tbi thiéu 1 thiét bi chuyén mach dau
1€n 16p 16i.

- St dung coéng nghé MC-LAG (MultiChassis — Link Aggregation) dé gom céc két
ndi 16p 2 gitp ting bang thong, du phong va loai bo giao thirc chdng spanning-tree
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- Pé tdi tang tinh dy phong cho hé thong mang tai cac toa nha, thiét ké ti vu ching
t61 dé xuat thanh 3 cum switch gom cta cac tda nha két ndi v6i Switch core thanh mot
vong tron, Link két ndi dat tbc d6 10Gbps va Loop dugc ngin can théng qua giao thirc
mang Spanning-tree (STP) trong do:

- Cum 1: Nha A, B, C va switch core, luu lugng tir nha A va C dugc diéu khién truc
tiép dén switch core, nha B dugc diéu khién qua nha A hodc C. Néu c6 link bi mat két
nbi luu lugng ty dong diéu khién thong qua cac tda nha.

- Cum 2: Nha G, H, D va switch core, luu lugng tir nha G va D duogc diéu khién truc
tiép dén switch core, nha G duoc diéu khién qua nha G hodc D. Néu ¢6 link bj mat két
ndi luu lwong ty dong diéu khién thong qua cac toa nha.

-Cum 3: Nha T, E, A10 va switch core, luu lugng tir nha E va A10 dugc diéu khién
truc tiép dén switch core, nha T duge diéu khién qua nha E hoac A10. Néu c6 link bi
mat két ndi luu lwong tu dong diéu khién thong qua céc toa nha.

- Pic diém cua thiét bi chuyén mach toa nha:

+ Két n6i uplink 1én Switch Core: Két ndi gom luu luong tir cac cong Downlink
trén switch va truyén tai 1én switch core dap tng viéc truy cip internet va luu
luong trong datacentere. Cong uplink cta thiét bi phai dam bao c6 toc do
10/100/1000/10000Mbps dé dam bao hiéu ning truyén dan luu lugng gom. Céac
cong uplink nén str dun cac module quang 10Gbps dé két ndi, trong truong hop
chay HA nén sir dung 2 cip module dé két ndi 1én. Tuy kinh phi sir dung c6 thé
sir dung trudc mot cip va nang cap trong tuong lai.

+ Két ndi downlink dén thiét bi chuyén mach khac hodc cac thiét bi dau cudi:
Két ndi dé dam bao yéu ciu luu luong cong phai dat toc do 10/100/1000Mbps,



vé két ndi vat ly can st dung giao dién RJ45 BASE-T dé thuan tién hon trong
viéc két ndi dén thiét bi du cubi.

+ Tinh ndng: Can tdi thiéu tinh nang switch Layer 2 va Layer 3 co ban: dé dinh
tuyén chuyén mach goi tin. Ngoai ra cin dam béo céc tinh ning khac nhu quan
ly VLAN, DHCEP filter, MLAG-LACP, MAC security.

+ Twong tu véi cac switch chuyén mach tai cac ting: Cac switch ndy muc dich
chinh 14 chia mang dé sir dung them két n6i dén cac dau cudi tai cac vi tri c6 murc
d6 uu tién thap hon nhu khdi van phong, may hanh chinh. .., muc dich 1a giam
chi phi dau tu ma van d¢am bao luu lugng két ndi.

5. Vung mang truy cdp

- Két ndi noi bo tai tﬁng cua toa nha hodc mot phong trong tda nha, cac thiét bi tai
chuyén mach tai vung dugc két ndi 1én cac thiét bi chuyén mach cia toa nha va két ndi
truc tiép dén cac thiét bi dau cudi, theo 1y thuyét cac thiét bi tai day c6 thé hoat dong
nhu cac thiét bi tai ving mang phan phdi hay cac switch toa nha nhung phu thudc vao
chi phi va nhu cAu c6 thé linh dong su dung céc thiét bi chuyén mach c6 tdc do t6i thiéu
1Gbps dé két ndi dén dau cubi.
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- Céc thiét bi tai vung co thé sur dung dé két ndi dén cac thiét bi wifi hodc camera
nén tinh ning PoE cua cac thiét bi nén duoc sir dung dé tdi wu chi phi va nang cao kha
nang maé rong khi trién khai cac thiét bi wifi va camera giam sat

- Céc may tinh dugc két ndi truc tiép dén switch gom toa nha, cac switch chia mang
tai phong, ban, quay hodc c6 thé két ndi dén switch PoE néu con cong két nbi

6. Vung Internet
- Tai ving internet bao gébm cac thiét bi sau: thiét bi chuyén mach 15i, thiét bi

Firewall, thiét bi can bé’mg tai dé phuc vu viéc chuyén mach, dinh myén va bao mat luu
lugng truy cép internet va truy cap tu internet va dich vy rng dung ndi bd
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- Thiét bi chinh chiu trong trach nhiém trong viing internet nay la thiét bi tuong lira,
viéc lya chon thiét bi tuong Itra phu hop véi hiéu nang ma dam bao chi phi 1a rt can
thiét, d6i voi twong lira cAn dam bao cac yéu cau sau:

+ Tinh nang dinh tuyén va chuyén mach goéi tin: Dam bao phai ¢6 tinh ning NAT,
dinh tuyén, quan Iy VLAN, DHCP trong tinh ning cia tudng lira va phai phu
hop trong viée tich hop voi cac thiét bi, dudng truyén dan tir nha cung cip dich
vu

+ Cong két ndi WAN va LAN phui hop va tuong thich véi thiét bi nha cung cap
dich vu va thiét bi chuyén mach 15i, toc d6 dé xuét cho 2 cong nay 1a 1Gbps.

+ Ngin chan mdi nguy hiém tiém tang: c¢6 kha ning bao vé trudc nhitng mdi
nguy hiém tiém tang tir nguoi dung, cac tng dung khong rd ngudn gdc, cic moi
nguy hiém nang cao, tir cac hanh dong dang ngd va nhiéu hon thé nira. C6 cong
cu tinh ndng thu thﬁp dugc cac bao cdo chi tiét cac van dé néy

+ Ngan chin cac mdi hiém hoa chua duogc biét dén: cung cap nhing cong nghe
moi nhét gitp bao vé hé théng cia ban trudec ma doc Ransomware va cac mbi
hiém hoa nang cao nhd cic tinh ning: IPS, Advanced Threat Protection, Cloud
Sandboxing, Dual AV, Web va App Control, Email Protection, fullfeatured Web
Application Firewall

+ Ty dong phan tmg khi c6 su ¢d: kha nang phat hién cac mbi hiém hoa, tu dong
giéi han, ngan ngira m6i hiém hoa nay truy cap vao cac tai nguyén khac trén hé
théng. thuc hién dong bd bao cdo, cac phat cua Endpoint véi thiét bi tuong lta
qua d6 c6 duogc luong thong tin chi tiét, ddy du nhat vé hé thong va nhanh chong
xu ly dugc su cb.

+ Quan 1y dé dang: Cung cap tinh ning quan 1y tap trung nhu viéc quan 1y cau
hinh canh bao, Iuu trit ciu hinh quan 1y, update firmware cho thiét bi chi v&i mot
lan click chudt

+ Déng bd bao mat: cho phép viéc déng bd gitta Endpoint va céc thiét bi tuong
lira, gitp nang cao kha niang phat hién va phan tmg nhanh khi c6 mdi hiém hoa



xuét hién. Tuong Itra co6 thé co 1ap, thuc hién diéu tra, truy van céac truy cép khong
dugc phép va lam sach chung

+ Céc quy tic thong nhat: Nguoi sir dung thuc thi cac quy tic thdng nhit va dong
bd nhu mirc do su dung céc ing dung lam vi¢c, bang thong, cac tai nguyén, dia
chi IP, vi tri lam viéc, mang va thiét bi.

+ Thong tin chi tiét cac ngudi dung gip nguy hiém.

+ Chi s6 UTQ 1a mot tinh ning hiru ich cung cap cc hanh dong, phan tng thong
minh dya trén hanh vi ciia ngudi sir dung. Panh gia mdi nguy hiém dya theo théi
quen, cac hoat dong ctia nguoi st dung dé doan trude cac hiém hoa c6 thé xay
dén.

+ Bao vé mang: Chan dung cac cudc tn cong mang, Ngin chin cac cudc xam
nhap trén hé thong, Bao vé cac mbi hiém hoa nang cao, Cong nghé VPN nang
cao.

+ Bao v¢ Web: Cung cép kha nang bao vé, diéu khién website cho toan bo nguoi
ding va tng dung trong hé thong, Chinh sach cip quyén cho ngudi ding hoic
nhom truy cap Web, Bao vé Web nang cao, Hi¢u suét hoat dong t61 uu, Quan ly
ung dung va QoS

+ Bao vé Email: Hop nhit kha ning bao vé mail véi cong nghé chdng Spam,
DLP and M3 hoa.

+ Bao vé Web Server: Gitp server dich vu Web va ting dung doanh nghiép chéng
lai cac thi thuat tn cong, dem lai truy cip web an toan cho nguoi st dung.

+ Thiét bi tuong Itra phuc vu 3 muc dich chinh nhat 13 dinh myén, chuyén mach
va bdo mat cho ngudi dung dac biét 1a cac tinh ndng bado mat da luu, viéc nay tuy
theo khéi lugng ngudi truy cap s& tiéu tén nhiéu hiéu ning cua thiét bi, ching toi
khuyén nghi nén sir dung 6 cing SSD va RAM tdi thiéu 12GB cho cu hinh thiét
bi

7. Vung mang DC

- GOm céac switch chuyén mach toc dd cao bd nhé dém 1on dé phuc vu muc dich
chuyén tai dit liéu giita cac may chii, chuyén mach, dinh tuyén véi hé théng mang LAN
ndi bo va mang internet

+ Thiét ké chinh sach dinh tuyén, chinh sach truy cap giita cac module v6i nhau.
+ Thiét ké dam bao nguyén tic du phong cao, tranh diém chiu 161 duy nhét

+ Cac thiét bi dé dam bao kha ning mo rong trong tuwong lai

+ Cac thiét bi da sin sang dé bo sung module (module xir 1y, module két ndi,...)
+ Kién tric cua thiét bi mang phai 1a hé théng an toan va bao mat cao

+ Thiét bi switch trung tam, switch server la thiét bi hiéu nang cao

- Bdc diém cua thiét bi chuyén mach DC: Thiét bi ving nay can c6 cau hinh dap g
cac cong viéc, két noi dén thiét bi chuyén mach 161 (Switch core): Gom c6 cac dac di€ém



tuong tu da néu trong phén thiét bi chuyén mach va thiét bj switch core & bén trén, thiét
bi chuyén mach DC can cdu hinh dam bao nhu sau:

+ Tuong thich voi thiét b chuyén mach 13i: Nén dé cing mot hing, tranh cac 16
xung dot, Cong uplink cua switch DC can dat duoc toe do 100Gbps tuong thich
cung v6i switch core ning cao hiéu ning truyén tai cua dudng mang dén co s
dir liéu, cong két ndi dé dé dang cong SFP+, QSFP, thuan tién trong viéc ning
cap toc do khi mo rong thong qua viéc thay thé cac module két ndi.

+ Cac cong Downlink can dat tbe 6 10/100/1000/10000Mbps va dam bao tuong
thich va két n6i dén céac may chu hién tai va may chu mai tai bénh vién. Cac may
chu hién tai va sép trién khai déu st dung cac céng mang c6 dang RJ45, Base-T
va da dang toc do két ndi 10/100/1000Mbps, 10Gbps. Vi thé viéc lya chon cong
downlink c6 giao dién RJ45-BASE-T 4 hoan toan phi hop vé6i hé thong.

+ Nhu d3 biét tai nguyén may chu 1a cac hé thong HIS, PACS.. noi tip trung két
ndi tir cac may tinh dau cudi truy suét dir liéu, chinh vi vay khi cac dau cudi giri
cac yéu cau d6 Data, hay d6 dir liéu tir hé thong HIS, PACS sé& cin bang thong
tap trung twong ddi 1on, dé tranh viéc treo, load cham, chung t6i dé xuat cac cong
downlink nén sir dung téc d6 10Gbps.

+ V& tinh ning: Switch DC tuong ty nhu switch core hay c6 thé néi 1a mot switch
core ctia mang DC. Ngay nay cac may chu déu sir dung cac cong nghé 4o hoa
nén viéc tao cac switch 4o dang layer 2, dang phan phdi trén may chi s& gitp
cho viéc quan 1y va diéu khién luu luong. Vi vay Switch DC can tuwong thich va
c6 cac tinh ndng co ban chung cua cac switch do hoa (Distribute switch cua
VMWARE, Teaming cua Microsoft, OVS switch cia Proxmox...). Cac tinh
ning co ban cua Layer 2 va layer 3 switch: quan 1y Vlan, dinh tuyén va chuyén
mach goi tin, trién khai DHCP, MAC security, Packet Filter, MLAG, LACP...
+ Tuong tu nhu mot switch core, Switch DC dugc dé xuét véi mot lugng RAM
8GB dé sir dung phuc vu cho céc hoat dong, dinh myén, quan ly, loc goi tin, chap
link.

& X
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1.5. Giam sat va qudn tri mang
Trong mot h¢ théng mang LAN viéc thiét ké ha tﬁng mang, c6 2 hang muc can

phai dugc cha tim dé xay dung. Thir nhat 1a mé hinh két ndi trang thiét bi s& cung cap
giai phap vé thiét bi, phuong thirc két ndi vat ly ddm bao hi¢u nang, an toan, kha nang



chiu 16i va mo rong cao. Thur 2 1a két noi logic, quy hoach va quén tri mang s€ dam
bao viéc an toan va bao mat thong tin, quan tri trang thict bi, xur Iy su c6 s€ dugc thuan
tién va dé dang.

Trong quan tri mang, c6 5 van dé co ban nhu sau:

Quy hoach dai dia chi mang va phan chia cho cdc VLAN: Chia dia chi mang
dam bao du cung cap cho cic trang thiét bi ddu cudi, viéc 1am nay s& giam thiéu duoc
dang ké cac goi tin Broadcast trong mang tdi uu bang thong mang, déng thoi lam co
so cho viéc loc goi tin 16p 3 tai thiét bi mang giup tang cudng bao mat va thuan tién
cho nguodi quan tri trién khai cac chinh sach cho thiét bi dau cubi

Trién khai cic chinh sach cho thiét bi dau cudi dé tang cuong bao mat, diéu
khién két ndi cta cac thiét bi, cac thiét bi mang dé xuét déu c6 kha nang filter goi tin &
16p 2, 3, 4, nguoi st dung c6 thé chin két ndi ciia may tinh trong viée truy cap dén
tung img dung ndi bo hay truy cap internet...

Trién khai dugc cac may chi dich vu mang ndi bo nhu DNS, DHCP, Monitor,
File server: DHCP la dich vu cép phat dia chi IP ty dong, gid sir co sé c6 10 VLAN
mdi VLAN c6 d&én hang trim hang ngan thiét bi thi viéc cAu hinh thu cong 1a khong
thé. Cac thiét bi mang ciing c6 thé cdu hinh DHCP server nhung viéc nay sé gay lang
phi tai nguyén ciia thiét bi mang khi khdi lugng dia chi nhiéu hodc thay doi lién tuc.
DNS server cung cip cho ngudi quan tri quan 1y viéc truy suat dia chi tng dich vu
trong mang ndi by hodc internet, moi request dén cac tén mién déu sé duogc thong qua
DNS ndi bo trude khi dén tng dung. May chi Monitor cung cap cho ngudi quan tri
trong viéc giam sat toan bd hé théng mang dua ra cac canh bao kip thoi, nhanh chong
cho ngudi quan tri gitp nang cap chit luong cua doi ngli Cong nghé thong tin. File
server dé luu trix cac file cau hinh cua trang thiét bi hodc céc file phuc vu cho cdu hinh
sao luu ciia ngudi quan tri

Quan tri thiét bi may tinh : Ddi voi cac thiét bi may tinh can phai duoc quan 1y,
han ché truy cép vao cac file h¢ théng nhu network, thay ddi céu hinh file hé théng. ..
cai dat phin mém antivirus nang cao tinh an toan va bao mat hé thong. Ngay nay hé
diéu hanh window 10 d3 duoc phat trién va cai tién tot vé hiéu nang va bao mat dac
biét 12 phan mém Window Defender, ngudi sir dung c6 thé tan dung tinh ning nay dé
tiét kiém trong viéc dau tu ma van dam bao hiéu nang hoat dong h¢ théng.

Quan tri giam sat hoat dong mang : Trién khai céc server giam sat mang, server
syslogs Iuu trit logs hé thong, file server dé luu trix cac file ciu hinh hé thong muc
dich dé thuén tién cho viéc quan ly, thich tng nhanh v&i cac thay ddi hé théng va phan
tich xtr I t6i wu hé thong



8. Hé thong gidm st quan tri mang

Cic thanh phin trong hé thong

Monitor_srv PC_MGN

- =

Server ao Server luu Server vat ly FWo01 Network Device PC

héa trir

- Monitor srv: La may chu 4o héa hodc vat 1y duoc cai dit phan mém hé théng
chuyén dung dé giam sat hé théng mang, cung cap cac module vé giam sat tai nguyén,
hién thi trang thai, thiét 1ap va gui canh bao cho cén b gidm sat mang

- PC_MGN: la méy tinh quan tri, thiét bi danh cho ngudi quan tri hé thdng truy cap
may chil Monitor_srv thong qua giao dién webbase, dé quan trj giam sat dong thoi cau

hinh truy cap xu 1y hé thong

- Céc thiét bi giam sat gém: cac may chu vat ly, cac hé théng luu trir SAN, NAS,
may chu va ing dung 4o hoa, thiét bi mang (switch, router, 1b...), firewall, cadc may tinh
dau cudi cua nguoi su dung va céac thiét bi mang khac c6 str dung mang LAN c6 hd tro
giam sat mang.

Giai phap phin mém giam sat

Trong bénh vién céc thiét bj dau cudi sir dung mang rat da dang, da dang tng
dung, hé diéu hanh, giao thure va da dang chinh sach véi ting loai thiét bi, chinh vi
vay diéu kién kién quyét 13 phan mém giam sat can dam bao két ndi dugc toan bo cac
thiét bi nay .

Nguyén 1y hoat dong

- Céc thiét bi dau cudi st dung giao thic giam sat mang (SNMP hodc mdt giao thirc
khac riéng biét co hd tro), giao thirc giam sat trén thiét bi c6 quyén truy sudt dén toan
bd tai nguyén ctia hé théng dudi dang cdy cac thudc tinh cua tai nguyén nhu RAM,
CPU, O cung, network, céng dich vu...



- Thiét 1ap céac key xéc thuc dé cho may chu luu trir c6 thé xac thuc va truy cap dén
cac cay dugc thiét 1ap trén giao thirc

- Khi d3 c6 thong tin vé cdy thudc tinh nhan duoc tir thiét bi dau cudi, phdn mém s&
tir dong sap xép va phan tich cc thong tin nhan duoc cung cp cho quan tri hé thong
dé giam sat hoat dong, thiét 1ap canh bao, xu 1y su cd....

All Sensors Current Alarms

Cdc mau sac cia sensor s& cho ta biét dwoc tinh trang cla cde sensor.

3 & Router
& DrayTek Vigor &

Prablams

Tosrer  Finw e space It ees tsn 29% on ol

Tomer | Lokl et sw sgmee 30 Sanen 8

s I 5 i PRI

Pé xuit giai phap

Cé rat nhiéu giai phap trong giam sat mang, xin so sdnh 2 giai phap bén dudi
vé uu nhuoc diém trudce khi dé xuat dau tu

Noi dung | Phin mém hé thong

Giai phap | PRTG Monitor Zabbix Monitor

Tinh nang | - Monitoring va E:énh bao vé uptime/downtime cia Server

chung - Monitoring thiét bi mang va banwidth traffic,

- Monitoring tmg dung

- Monitoring may chu 4o

- Monitoring hé théng : CPU load, Memory usage ctia cac thiét b
- Monitoring Email server

- Monitoring moi trudng vat ly ciia mang

- Create Report

- Alarm to email, SMS.




Noi dung | Phin mém hé thong
bic diém - Monitoring béng Sensor - La Software open source
- Cai dat trén nén Windows OS | - Monitor thiét bi theo co ché
- Cac thiét bi Windows c6 thé Server-Agent
duoc kiém tra béng SNMP, | - Cai dat trén Linux OS
ping va WMI. - Zabbix ciing hd trg giam sat bang
- Céc thiét bi non-Windows, ban cach kiém soat qua céc giao thirc
c6 thé kiém tra chuing bang SNMP, TCP va ICMP
viéc sniffing (tam dich 1la
kiém tra) cac goéi dir li¢u,
NetFlow (cho céac thiét bi
Cisco), SMTP (cho cac may
chu email), HTTP (cho cac
may chu web)..
Uu diém - Cai dat dé dang - Monitoring tot trén ca Linux &
- H6 trg App mobile Windows OS va cac thiét bi
- Mau report da dang Switch ‘ ,
- B4o céo biéu d, giao dién Web | - Chi phi dau tu thap
truc quan - HO trg trén nhiéu OS
- Béo céo biéu do, giao dién Web
truc quan
Nhuoc -Can chi phi cho Licensing | - Khong phu hgp véi mang > 1000
didm Software cho s6 lugng thiét bi host do phét sinh van dé hiéu

giam sat va so lugng sensor
can st dung

- Cai dat va monitoring kém trén
Linux OS

suat vé PHP va Database
- Thiét ké Template/Alert d61 khi
kha phtrc tap

Phwong an giam sat cho tirng loai thiét bi

Loai thiét bj

Phwong an toi wu

Thiét 1ap chung : bat giao thitc SNMP, mé cong firewall SNMP va cép quyén doctruy

ca

Thiét bi switch

core

Gidm sat CPU, RAM ciia thiét b
Giam sat trang thai up/down va bing thong cac cong mang vat Iy

Gidm sat trang thai up/down va bang thong cac cong mang ao

Thiét bi switch

DC

Gidm sat CPU, RAM ciia thiét b
Giam sat trang thai up/down va bang thong cac cong mang vat ly

Giam sat trang thai up/down va bang thong cac cong mang ao




Loai thiét bj

Phwong 4n toi wu

Thiét bi switch
nhanh

Gidm sat CPU, RAM cia thiét bi
Giam sat trang thai up/down va bing thong cac cong mang vat 1y

Giam sat trang thai up/down va bang thong cac cong mang ao

Thiét bi firewall

Giam sat CPU, RAM cua thiét bi
Giam sat trang thai up/down va bing thong cac cong mang vat 1y
Giam sat trang thai up/down va bang thong cac cong mang ao

Giam sat luu lugng truy cdp, luu luong block, ban tin block, allow

Thiét bi SAN

Giam sat trang thai up/down va bang thong cac cong mang vat ly
Giam sat trang thai up/down va bang thong cac cong mang ao

Giam sat tinh trang hoat dong céng dich vu iscsi

Thiét bi NAS

Giam sat CPU, RAM cua thiét bi

Giam sat trang thai up/down va bing thong cac cong mang vat 1y
Giam sat trang thai up/down va bang thong cac cong mang do
Giam sat tinh trang hoat dong céng dich vu ISCSI, FTP, NFS...

Thiét bi may cha
vat ly

Giam sat vCPU, vRAM, vDisk ciia thiét bi VMWARE

Giam sat trang thai up/down va bing thong cac cong mang vat 1y
Giam sat trang thai up/down va bang thong cac cong mang ao
Giém sat tinh trang hoat dong cua céng dich vu quan 1y 80,443 cua
h¢ dieu hanh VMWARE

Giam sat tinh trang 6 dia, ram, CPU thong qua cong mang quan 1y
ciia may chu do

May chu o hoa
window

Giam sat CPU, RAM, Disk cia may chu 4o hoa
Giam sat trang thai up/down va bang thong cac cong mang

Giam sat cac service, ung dung chay trén méay chu window theo céc
cong dich vu

May chu do hoa
Linux

Gidm sat CPU, RAM, Disk cia may chu 4o hoa
Giam sat trang thai up/down va bang thong cac cong mang

Gidm sat cac service, ing dung chay trén may chi window theo céc
cong dich vu

May
Window

tinh

Gidm sat CPU, RAM, Disk cia may chu 4o hoa

Giam sat trang thai up/down va bang thong cac cong mang




Loai thiét bj

Phwong 4n toi wu

Giam sat cac service, ung dung chay trén méay chu window theo céc
cong dich vu

9. Chinh sach l6p mang

Hi¢n tai toan bo mang ctia bénh vién dang st dung 1 ddi mang 172.173.0.0/16
va chua o cau hinh quan tri théng qua VLAN dé trién khai cac chinh sach quan tri
mang, d& xut quy hoach lai dia chi mang, trién khai lai luéng truy van thong tin bang
cach str dung DN server va cip phat dia chi thong qua DHCP chuyén dung

VLAN | Tén VLAN Dia chi mang | Chinh siach
A . Cho phép truy cép internet, han ché

100 | Thict bi mang (Switch, |5 6 ) Client truy cap dén, chi cho phép

router, wifi, firewall...) N

quan tri

dD;I?th(})lio c(lzif gﬁle;lgé Khong cho phép truy cép internet,
200 . y’ . | 10.0.8.0/21 truy cap tai nguyén HIS, PACS,

nhu phong kham, hoi han ché truy cép 16p mang quan Iy

stre tich cuc, gy mé... : Y cap fop mang q y

Danh cho cdc thiét bi

dau cudi chuyén moén Cho phép truy cép internet, truy
300 nhu Chan doan hinh | 10.0.16.0/21 cap tai nguyén HIS, PACS, han ché

anh, xét nghiém, phong truy cap 16p mang quan ly

mo

dDéiﬂclug?f[)h;gg kil éft\];; Cho phép truy cép internet, han ché
400 . P .| 10.0.24.0/21 truy cap tai nguyén HIS, PACS va

phong nhu may in, may 16D mane auan 1<

tinh cac phong ban... Opmang q 7

Danh cho céac thiét bi

SEE é(;luoinéilu?; }11{;1 r?}i Cho phép truy cdp internet, cho
500 wy \ 10.0.32.0/21 phép truy cdp tai nguyén HIS,

chinh, ~truong ~khoa, PACS va 16p mang quan 1§

quéy tiép don, tiép nhan, Op mang quan fy

thu ngan
601 Danh cho VIP 172.16.16.0/16 | Cho phép truy cap khong gidi han
600 | Danh cho wifindibo | 172.16.0.0/16 Eélo phep truy cap tai nguyén ndi
700 | Danh cho wifi khich | o, 10 0. 0/16 | Han ché truy cap tai nguyén néi bo

hang




VLAN | Tén VLAN Dia chi mang | Chinh sach

800 | Danh cho Camera 10040021 | Cho phep quan tri truy cip, cho
phép truy cap internet
Cho phép quan tri truy cép, cho

900 Danh cho Datacenter 10.0.48.0/21 phép truy cdp internet, han ché viéc
két ndi tr dau cuoi

1000 Danh cho quan tri 10.0.56.0/21 Cho phép truy cap toan bd

10. Chinh sach quan tri thiét bi

Loai thiét bi

Chinh sach

May tinh

Bt antivirus, tao quyén Administrator va nguoi dung local,
han ché truy cap tai nguyén may tinh, cac ung dung dang h¢
thong véi nguodi dung thong thuong

Firewall

Han ché truy cap internet voi tu:ng 16p mang, m& céc cong
can thiét cho tng dung, diéu khién dudng di trong viéc truy
cap internet voi timg 16p mang, bat cac ché d6 chdng xam
nhap, chdng tdn cong trén thiét bi, thiét 1ap chinh sach giam
sat

Tao céc tai khoan phéan cdp trong quan tri ciu hinh firewall

Thiét bi chuyén mach

Tao tai khoan phéan cép trong quan trj va cau hinh, thiét lap
tinh ndng giam sat

Han ché cho phép nguoi ding thong thudng truy cép thiét bi
theo 16p mang, diéu khién goi tin, dicu khién duong di

Thiét bj ha ting may chu
(Vmware, may chu vat ly,
storage)

Tao tai khoan phan cap trong quan tri va cau hinh

Han ché truy cap voi cac tai khoan thong thuong dén céac
cong quan ly

Bat firewall trén hé diéu hanh, han ché truy cap

2. Phuong an két ndi vat 1y hé thong mang

Cin ctr két qua khao sat va mo hinh so d6 thiét ké phan 16p di néu & trén, dé xuét
phuong an két ndi vat 1y cac thiét bi nhu sau

2.1. Tong thé két noi vt Iy cdc thiét bi
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Phwong an chung:

- B6 sung céc trang thiét bi mang c6 ning luc cao hon tai cac toa nha va phong may
chi dé nang cao hiéu nang truyén tai, dam bao an toan, khai thac toan bo nang luc duong
truyén: Switch core, firewall, can béng tai, switch gom tai cac toa nha

- Thay thé toan bo cac thiét bi mang co tde do dudi 100Mbps bé“mg cac thiét bi co
tbc do cao 1Gbps va 10Gbps

- B6 sung cac switch PoE thong minh c6 céc tinh niang day dii cua Layer 2 dé cung
cép nguén va két ndi thiét bi wifi va camera déng thoi thuan tién trong viéc quan tri
mang

- Tan dung lai cac thiét bi mang co toc d6 1 Gbps san c6: Switch 2960X, SG250,
Switch chia mang c6 tbe d6 1 Gbps.

- Tan dung lai toan by duong cap mang, tu rack va vi tri hi¢n tai trong bénh vién

- Trién khai méi duong cap quang két ndi phong may chu va cac toa nha

2.2. Phuwong dn két noi tai nha A
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- Switch gom tda nha sir dung switch c6 ning luc 16n tdc do uplink dat t6i thiéu
10Gbps, downlink tdi thiéu 1 Gbps va dat tai ta rack tang 3 cta toa nha, switch nay két
ndi dén cac switch khéac cua cac tang tdi thiéu bang 2 dudng cap mang. Str dung 2 duong
cap quang két ndi dén phong may chu va toa nha B.

- Tai t0 rack ting 1 va tdng 4 bd sung thém switch PoE 16 cong 1Gbps dé két ndi
wifi va camera

- Cac switch hién tai 1a 2960X duoc giir lai dé chia két ndi dén céac thiét bi mang
khac

2.3. Phwong dn két noi tai nha B
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- Switch gom tda nha sir dung switch c6 ning luc 16n toc do uplink dat téi thiéu
10Gbps, downlink téi thiéu 1 Gbps va dit tai ta rack treo tudng tang 2 cla toa nha,
switch nay két ndi truc tiép dén cic node mang tai cac ting. St dung 2 duong cap quang
két ndi dén nha Ava toa nha C.

- 02 Switch PoE 16 cong 1Gbps ciing dat tai ti rack treo tudng tang 2 dé két ndi wifi
va camera cua toan bo toa nha

2.4. Phuwong dn két néi tai nha C
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- Switch gom tda nha st dung switch c6 nang luc 16n téc do uplink dat tdi thiéu
10Gbps, downlink tdi thiéu 1 Gbps va dat tai tu rack tﬁng 3 cua tda nha, switch nay két
nbi dén cac switch khac ciia cac tang tbi thiéu bang 2 dudng cap mang. Str dung 2 duong
cap quang két ndi dén phong may chu va tda nha B.

- Tai t0 rack ting 1 va tdng 3 bd sung thém switch PoE 16 cong 1Gbps dé két ndi
wifl va camera

- Céac switch hién tai 1a 2960X duoc gilr lai dé chia két ndi dén céc thiét bi mang
khac

2.5. Phwong dn két néi tgi nha D
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- Switch gom tda nha st dung switch ¢ nang luc 16n téc do uplink dat tdi thiéu
10Gbps, downlink tdi thiéu 1 Gbps va dit tai ti rack phong may chu ting 3 ciia toa nha,
switch nay két ndi truc tiép dén cic node mang tai cac ting. St dung 1 duong cap quang



két ndi dén phong may chu va tda nha G va sir dung dy nhay quang két nbi dén switch
core.

- Cling tai ti rack phong may chii bo sung thém switch PoE 16 cong 1Gbps dé két
nbi wifi va camera cuia tat ca cac tang

2.6. Phuong dn két noi tai nha G
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- Switch gom toa nha st dung switch c6 nang luc 16n tde do uplink dat t6i thiéu
10Gbps, downlink tbi thiéu 1 Gbps va dat tai tu rack treo tuong tﬁng 2 cua toa nha,
switch nay két ndi truc tiép dén cic node mang tai cac ting. St dung 2 duong cap quang
két ndi dén nha H va toa nha D.

- 02 Switch PoE 16 cong 1Gbps ciing dit tai tu rack treo tuong ting 2 dé két nbi wifi
va camera cua toan bd toa nha

2.7. Phuwong dn két noi tai nha H
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- Switch gom tda nha st dung switch c¢6 ning luc 16n téc do uplink dat tdi thiéu
10Gbps, downlink ti thiéu 1 Gbps va dit tai ta rack tang 3 cta toa nha, switch nay két
nbi tryc tiép dén cac node mang tai cac ting. Str dung 2 dudng cap quang két ndi dén
nha G va toa nha D.

- 01 Switch PoE 16 cong 1Gbps ciing dit tai tii rack tang 3 dé két ndi wifi va camera
cua toan bo toa nha

2.8. Phwong dn két néi tai nha T
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- Switch gom toa nha str dung switch 24 cong c6 ning luc 16n tée d6 uplink dat tdi
thiéu 10Gbps, downlink tbi thiéu 1 Gbps va dat tai tu rack tﬁng 2 cua toa nha, switch
nay két ndi truc tiép dén cac node mang tai cac ting. Str dung 2 dudng cap quang két
ndi dén nha E va toa nha A10.

- 01 Switch PoE 24 cong 1Gbps cii ciia nha H cling dit tai ti rack ting 2 dé két ndi
wifi va camera cua toan bd toa nha

2.9. Phwong dn két néi tai nha E
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- Switch gom toa nha str dung switch 24 cong c6 ning luc 16n tée d6 uplink dat tdi
thiéu 10Gbps, downlink tdi thiéu 1 Gbps va dat tai tu rack tﬁng 1 cua toa nha, switch
nay két ndi tryc tiép dén cac node mang tai cac tang. St dung 2 dudng cap quang két
ndi dén nha T va toa nha A10.

- 01 Switch PoE 16 cong 1Gbps ciing dit tai tii rack tang 1 dé két ndi wifi va camera
cua toan bo toa nha

2.10.Phwong dn két noi tai nha A10
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- Switch gom toa nha sir dung switch 24 cong c6 nang luc 16n toc d6 uplink dat t6i
thiéu 10Gbps, downlink tdi thiéu 1 Gbps va dat tai tu rack tﬁng 2 cua toa nha, switch
nay két ndi truc tiép dén cac node mang tai cac tang. Str dung 2 dudng cap quang két
nbi dén nha E va phong may chu.

- 01 Switch PoE 16 cong 1Gbps ciing dit tai ti rack tang 2 dé két ndi wifi va camera

cua toan b tdoa nha

2.11.Phwong dn két noi mang tai cic phong

Thiét ké hién tai dam bao téi thiéu két néi mot node mang tai cac phong co sir
dung may tinh va thay thé cac switch 100Mbps theo hién trang da khao sat. Tai mdi
phong néu sir dung nhiéu may tinh nhu phong hanh chinh, ké toan, chan doan hinh
anh, phuong 4n dua ra s€ st dung thém céc thiét bi chia mang tai cac phong. Cau hinh
thiét bi dong bd nhu sau:

phong

switch)
Nguon gdc, xuat xtt | Trung Qudc/Dong Nam A
Béo hanh - 1 ndm

Thiét bi Théng s6 ciu hinh PVT | So lwong
Céng mang - Tbi thiéu 8' céng mang toc
: d6 1 Gbps giao dién RJ45
Thiét bi chia mang - Switch chia mang thong
nho tai toa nha, Tinh nang switch thuong (unmanaged Chiéc 30

3. Phwong an mang khong day Wifi

3.1. Yéu cau danh cho mang khong day Wifi
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Nhu cau két ndi van vat, céc thiét b thong minh va nhu cu roaming trong
bénh vién d(“)ﬂg thoi 1a mot trong céac yéu cAu can thiét dé trién khai bénh 4n dién tu,
dam bao khach hang hay bac si, diéu dudng déu co thé st dung thiét bi khong day
trong bénh vién dé thuc hién xem két qua kham bénh, lam bénh an, tra ctru bénh an.
Vi vay doi hoi hé thong wifi dap tng:

- Tdc @6 cao

- Bdo mat thong tin

- Vung phu rong khép bénh vién
- Quan ly tap trung

3.2. Phwong dn ldp dit thiét bi wifi

Can ctr theo tinh trang hién tai cua bénh vién nang cép hé théng wifi va phu
hop véi chi phi dau trr ban dau, ching t6i dé xuét giai phap wifi theo thi ty nhu sau:

- Thiét bi hd trg ngudn PoE, cong suit phat manh kha nang két ndi dong thoi 16m

- Str dung cong nghé Cloud Controller dé thuan tién cho viéc quan 1y, nng cép, tich
hop hé thdng va roaming giita cac ving phu cia thiét bi

- C6 hd tro quan Iy VLan, DHCP, hd tro két nbi dén tat ca cac thiét bi dau cudi

- Vitri la'ip dat: Uu tién lép dat tai cac vi tri cong cdng, noi tap trung dong ngudi nhu
khu vuc quay dang ky, don tiép, quay thude, quay dich vu va tién téi s& mo rong ra cac
khu vyc khac, giai phap wifi hoan toan phu hop va dap ung tét khi mo rong lap dat
thém, t6i wu chi phi trién khai va quan tri hé thong

- Céc vi tri khac phu thudc vao diéu kién thyc té phat sinh hodc theo yéu cau s& bd
sung sau thong qua tinh ning mo rong ciia hé thong wifi.

- Mdi wifi phai dap ung duoc két ndi tir 50-100 ngudi. Khi sir dung cong ngé
roaming, cac wifi s& két ndi dong bd v6i nhau roaming nguoi ding chia sé hiéu ning



nén sé luong ngudi ding két ndi s& tang 1én dam bao moi ngudi dung, moi vi tri déu
két ndi

- Céc bang tan cta wifi cling can phai dam bao twong thich véi vi tri dia 1y va cac
thiét bi dau cudi thong qua cac chuan : 802.11b/g/n (2.4GHz) va 802.11a/n/ac (5GHz).

- Céc wifi can ti thiéu bang thong hoat dong 1a 1.2Gbps ddng thdi ¢ cac tinh nang
quan Iy VLAN, quan 1y luu luong tao céc chinh sach cho tirng mang, timg ddi twong st
dung.

- Cong uplink wifi can dam bao twong thich véi thiét bi chuyén mach két nbi dén,
tdc do tbi thiéu 1Gbps va ho tro nguén PoE.

3.3. B tri thiét bi wifi trén bdn vé toa nha

(Xem trong phu luc bé tri trang thiét bi Cong nghé théng tin tai cdc vi tri cong ning
tai bénh vién)

Phdn bo wifi tai cdc toa nha

Toa nha SL
Nha A 15
Nha B 12
Nha C 12
Nha D 12
Nha G 12
Nha H 6
Nha T 6
Nha E 3
Nha A10 6

3.4. Danh sdch thiét bi va cdu hinh yéu ciu

Bang s6 1: Thiét bi chuyén mach diing tai ting.

Thiét | Thong s6 k§ thuit twong dwong hoic cao PV tinh | S6 Lwong
bi hon

Thiét - 16 cong Gigabit Ethernet

bi PoE/PoE+ theo chuéan 802.3at/af,

chuyén RJ45.

mach - 2 cong uplink Gigabit RJ45, 2 cong

dung Thong s cau uplink Gigabit SFP. ] ) Chie 13
tai tang | hinh - Coéng suat moi cong c6 the 1én dén

cua toa 30 Watt, tong cong suat 1én dén

nha dé 300Watt PoE.

cap - HO trg Port-based & 802.1Q tag-

ngudn based VLAN.




PoE - Cai thién hi€u nang voi Link
cho Aggregation, QoS.
Wifi
va
camera
16
cong —
ffgiongoc’ Trung Quoc
Béo hanh - 1 ndm

Bang s6 2: Bo phat song wifi

Thiét bi | Thong s6 k¥ thuit twong dwong hoic cao | PV tinh | S6 Lwong
hon
Loai Wifi - Wifi chuyén dung trong nha
Bang tan hoat - Hoat dong tai ca 2 bang tan
dong 2.4GHz va 5GHz
Téc 4o - T6i thiéu 1.2Gbps
- Anten tich hgp san st dung
Anten loai MIMO 2x2
- 1 cong mang PoE giao dién
o Chng man RJ45 té_c do 1 Gbps va 1 Cong
B0 phat g mang mang giao dién RJ45 toc do
song wifi 100Mbps ‘A
toan bénh - Quan ly trén Cloud hodc Local, Chiec 84
vién Roaming, tao Vlan, gan VLAN
cho tung SSID, cac chinh sach
Tinh nang loc Iuu lugng goi tin, tuong lua,
hd tro giam sat, theo doi hoat
dong cua thiét bi va caa ca hé
- thdng thong qua Cloud...
I;l;géio;ﬁgoc, Trung Quoc
Béo hanh - 1 ndm

4. Phuwong an may chu va luu trir dir liéu

4.1. May chii vit Iy

Co6 3 dang may chu vat 1y thuong duogc sir dung 1a may chu dang RACK, Dang
Tower va dang phién, ddi v6i quy mo bénh vién véi ha tang datacenter khong qua 16n
thi viéc sir dung may chi dang RACK s& phu hop hon vé hiéu ning ciing nhu khong
gian dat. Cu thé vé 3 dang may chu nhu sau:

4.2. May chu dang rack



- May chu rack 13, mot may chii dwoc gin bén trong mot gia d&. Cac may chu rack
thudng 13 cic may chii da nang hd trg nhidu tng dung va co s ha ting may tinh.

- May chu Rack thuong duoc dit trong ti Rack dé gin cac thiét bi két ndi va tiét
kiém khong gian tdi da.

- Céc gia do dugc ti€u chuan héa duoc do béng don vi (U) c6 chiéu cao 1,75 inch ,
va rong 19 inch. May chii rack phu hop véi cac kich thude nay theo hé sb nhan doc,
nghia la chiéu cao cua may chu rack co thé 13 1U, 4U, 10U hoidc cao hon. Cac thiét bi
bd sung ciing duoc san xuat dé phu hop véi tiéu chuan cia ti Rack.

- Phu hop véi cac ing dung quan tri hé théng, gidm sat theo doi nho kha ning tach
biét hoan toan vé mit vat 1y gitta cac don thé thiét bi v6i nhau. Dac tinh ndy cla céc
may chit don 1¢ cho phép kha nang cau hinh va ap dung chinh sach bao mat dugc
chi tiét va chit ché hon.

- May chu dang RACK thuong duoc st dung tai cac don vi vira va nhé nhu
Bénh vién, m{t cong ty cd quy mo tir 100-1000 nguoi st dung dich vu. va cac
don vi c6 ha ting datacenter khong qua 16n s& tiét kiém duoc khong gian dit may
chi va kién tao ha tﬁng dam bao cho hoat dong.

-
——

- Uu diém

+ Tinh toan dién: Mdi may chu rack c¢6 ngudn dién, CPU va bd nhé riéng, day
du tat ca moi thtr can thiét dé chay nhu mot hé théng doc lap hodc két ndi mang,
cho phép cac may chu rack chay cac hoat dong tinh todn chuyén sau.

+ Hiéu suat cao: May chu Rack duoc gin vao ta rack va cac thiét bi két ndi gitp
tiét kiém hiéu qua khong gian trung tam dir liéu. May chi rack co thé dugc mo
rong v&i bo nhd, luu trir va bo xu ly bd sung.



+ Hiéu qua chi phi: May chu rack cung cdp sy quan 1y va hiéu qua ning luong
v6i chi phi thap hon.

+ Cong ngh¢ thiét ké mang lai khd nang mé rong thuan tién véi nhiéu loai cdu
hinh tir 01- 04 vi xr Iy, hd trg day du cac khe mé rong PCI thé hé moi;

- Nhuoc diém

+ Str dung ning luong: Hé thong tﬁ rack dit may chu doi héi bo phan lam mat,
lam tang chi phi nang luong Véi s6 lwong 16n cac méy chi rack s& 1am tang nhu
cau nang luong téng thé.

+ Khong linh hoat: khi s6 luong may chu ting 16n s& gay han ché boi cac day két
nbi may cha (day mang, day ngudn,..);

+ Tiéu ton tai nguyén phuc vu hé thdng thiét bi may chi: Yéu cau ngudn dién,
hé thong 1am mat, khong gian, con ngudi va chi phi

+ Quén 1y khong dong nhat: Cac qué trinh 1a khac biét, yéu cau cac cong cu khac
nhau dé quan 1y... Viéc quan 1y trang bi phan cimg véi s6 lwong may chu 16n tré
nén rat phirc tap va ton cong stc.

4.3. My chii dang phién

- Cong nghé may chu phién da tré nén rat phd bién trong khoang 10 nam tré lai déy.
May chi phién cho phép lap cap don gian, gon gang hon nhiéu so v6i may chi thong
thuong. Khong nhirng thé, may chii phién con giup tiét kiém khong gian dat may chu -
trén mot bd khung may chu phién co chiéu cao 7U — 10U s& ¢o tir 6 dén 12 phién may
chu. Hién nay, xu hudng thiét 1ap nhiéu may chu ao hoa trén mot may chu vat Iy dang
trg thanh trao Ivu va voi may chu phién, nha quan tri c6 thé két hop giai phap do hoa dé
chay nhiéu h¢ diéu hanh trén mdi phién. May chu phién 14 giai phap hoan hao, gitp tiét
kiém nhiéu chi phi quan 1y hé théng.

- Cong nghé may chil phién phu hop véi yéu cau véi sb luong 16n server dugc dat
trong cung mdt dia diém, tiét kiém duoc khong gian cling nhu nguén tiéu thu cua hé
thong.

- Mbi phién 1a mot méay chu riéng biét c6 kich thudc khoang 1U (~4,5cm) ¢o tir 1
dén 4 CPU, hd tro bd nhé dung luong cao va c6 thé gin 2 6 cing hay ban than b khung
may ciing c¢6 thé gan cac hé thong luu trit. Vi chassis loai nay van dé cau hinh cho céc
tac vu chuyén doi hay dy phong rat thuan tién. Mot s6 bod khung may chu phién con
cung cip giao tiép quang hay InfiniBand (InfiniBand hd trg biang thong mang toc do
cao, ding giao thirc IPv6) cho tirng may chu phién.

- May chi dang Phién thuong duogc str dung tai cac trung tam dit liéu 16n, dé cai dat
nhiéu dich vu nhu cac nha cung cap dich vu 16n ctia ca nudc nhu Viettel, VNPT, FPT. ..



- Uu diém

+ May chu phién cho phép lap dap don glan gon gang hon nhiéu so voi may chi
dang rack, khong nhimg thé con glup tiét kiém khong gian dit may chu - trén
mot bd khung may chu phién c6 chiéu cao khoang 10U (~45c¢m) sé& c6 tir 6 dén
12 phién. Hién nay, xu huéng thiét 1ap nhiéu may chii 4o hoa trén mot may cha
vat ly dang phat trién manh mé;

+ Vi may cha phién, quan tri vién hé thong c6 thé két hop giai phap ao hoa dé
chay nhiéu hé diéu hanh trén mdi phién. Tham chi khi dang dung tirng may chi
riéng biét, may chu phién 1 giai phap thay thé hoan hao, gitp tiét kiém nhiéu chi
phi quan 1y hé théng. May chu phién gitp giam chi phi quan 1y, quan tri dé dang
nhiéu tac vu khac nhau, don gian hoa cap ndi cho trung tam dit liéu, tiét kiém
nang luong va cho phép quan tri tir xa ma khong can lip thém thiét bi;

+ May chu phién c6 muc db tin cdy cao hon so voi cac may cha riéng biét véi
céc tiy chon nhu ngudn du phong va cac thanh phan c6 tinh sin sang cao;

+ Uu diém 16n ctia may cha phién 1a chung c6 thé dung chung ngudn dién va hé
théng 1am mat. Nho vy, may chu sé ¢ kich thuéc nhoé gon, manh mé va ré tién
hon nhirng hé théng truyén théng nhu may chu trung tim (mainframe) hay tap
hop cac may chu (server farm);

+ Hé thong may chil phién duoc phéan chia thanh cac module duoc ¢o 1ap va cd
thé két hop dé dang vé&i nhau, quan 1y théng minh va duoc quan 1y nhu 1 thiét
bi, gitip giam thoi gian va chi phi khi xay dung, duy tri va quan Iy thiét bi;

+ Uu diém vé quan ly phﬁn cing cia may chu phién dem lai sy tién loi vuot troi
so voi cac may chu dang rack thong thudng, dic biét véi sb lugng may chu 16n.
Thay vi phai quéan ly tir 5-10 may cha don 1€ v6i cac canh bao riéng biét, cac
thao tac thu cong trén tirng may mot thi voi may chu phién, nguodi quan tri chi
can thao tac duy nhét trén mot khung chassis 14 c¢6 thé c6 moi thong tin va hanh
dong can thiét cho cac phién may chu lap trén do;



+ Viée su dung may cha cho nhiéu chic ning trong hé thong nhu Két ndi toi
vung luu trit, két nbi t01 hé théng mang, v6i viée gia tang sé két ndi t6i cac ving
trong mang theo nhu cau sir dung, mot khung chassis v6i kha nang hd trg 04-06
cac khe cam I/O, viéc mo rong hé thong két ndi vao ra tir may chu phién dén cac
hé thong mang khac rit linh hoat bang cach cim thém cac module két ndi vao
cac khe cdm 1/0 c6 san trén backbone main ciia khung chassis. Ngoai ra, mot
khung chassis hd trg nhiéu khay cam 1/0 véi cac toc do va chuan két nbi khac
nhau, chinh vi viy song song véi viéc hd trg ) lugng nhiéu khe cim IO trén
mach backbone, hé théng con hd tro da két nbi, da toc do, da tiéu chuin trén mot
mach backbone.

- Nhuoc diém

+ La kién tric dang module tich hop nén kién trac vat 1y cia may cha phién phic
tap hon so v6i may chu dang Rack. Do d06, quan tri vién hé théng phai mét thoi
gian nghién ciru va cap nhat cong nghé tir hang san xuat dé lam chu hé thong.

+ Pdi v6i hé théng co sd vira va nho thi cin phai chi phi 16n, vi vay may chu
dang phién phu hop véi céc trung tam dir liéu 16n nhu cloud, datacenter ctia mdét
vung

4.4. May chu dang tower

- May chii Tower 1a may cha duoc xay dung theo cau hinh khung doc lap. Ching
duoc san xuét v4i cAu hinh va phﬁn mém tdi thiéu, vi vay khach hang doanh nghi¢p c&
trung c¢6 thé tiy chinh nhidu may chii cho cic tic vu cu thé. Vi du: may chu Tower
thuong khong co cac cac thanh phan bo sung nhu card do hoa, RAM cao hodc thiét bi
ngoai vi.

- Cac may chil dang Tower thuong dugc nham muc tiéu dén cac khach hang muén
tiy chinh may chi cua ho va duy tri dudng din nang cap tuy chinh. Vi du: khach hang
c6 thé dinh cdu hinh may chu Tower 14 may chii da nang, may chu email, may chii web
hodc may chii mang tich hop sir dung giao thirc HTTP. Nguoi mua c6 thé yéu cau tuy
chinh ma ho can hodc ty thyc hién khi may chu Tower duoc chuyén dén trang web ctia
ho.

- May chu dang Tower thuong dugc st dung phé bién tai cac don vi vira va nho,
thuong lam may chu luu trix File, hay chay web server cho mdt van phong cong ty.



- Uu diém

+ Kha nang mo rong hidu qua: Cac may chi Tower di kém véi cAu hinh téi thiéu,
do d6 co thé tuy chinh va nang cp chung dua trén nhu cu kinh doanh. Chiing
c6 chi phi it ton kém hon so v&i mua hon mét may chu duoc tai day du.

+ Chi phi 1am mat thap: V&i mat d6 thanh phan thap, Tower it ton kém hon so
v6i gia do hodc ludi dao day dac.

- Nhuoc diém

+ Chi phi nang cap. Nhiéu khach hang mua may chii Tower dé tiiy bién va chi
phi vén khong thap. Cac thanh phan phin mém, phan ctng cao cép sé tang gia
dang ké.

+ Kich thudc 16n: Cac may chii nay khong vira trong gia d& va tiéu ton khong
gian trung tam dit liéu. N6 yéu cau openinpg dé khic phuc sy ¢ va thém hodc
nang cap cac thanh phan noi bo.

+ Kho quan 1y ngoai vi: Trong mdi truong may chia Tower can phai dau tu vao
cac bo chuyén mach hodc cam lai cac thiét bi bén ngoai vao mdi mdy chi riéng
biét.

4.5. Giai phap do hoa may chu

- Péi véi cac may tinh truyén thong, hé diéu hanh va phan mém duoc chay trén nén
phan cimg vat 1y va phu thudc vao phan cung vat 1y. Mot hé diéu hanh hodc Gng dung
s€ tuong duong voi mot server vat Iy (1:1). M6 hinh nay khong dugc linh hoat va hi¢u
qua, do chua khai thac triét dé duoc tai nguyén phan ctng va chi phi dau tu ha tang kha
cao (cable, power, cooling, rack space). Khong dap umg kip thoi duoc nhu ciu cia



doanh nghiép, ton kha nhiéu thoi gian cho viéc nang cip, trién khai thém ha ting khi
nhu céu kinh doanh dugc mé rong.

- Cong nghé 4o hoa (Virtualization Technology), mot khai niém triru tuong da xut
hién tr lau. La xu hudng tuong lai ma doanh nghi€p dang hudng tdi, chung ta hay
thuong biét dén nhu may ao (virtual machine). Ao hoa cho phép mét server vat 1y co
thé dap ing duoc nhiéu cong viéc (workload), bang cach ting sé lugng cac may ao chay
trén chiing, mdi may ao tuong trung cho mot hé diéu hanh (OS) hodac mot tng dung
(Database, Mail System, Application). Gitip khai thac triét dé tai nguyén phan cimg va
giam chi phi dau tu ha tang.

- Pé server vat 1y co thé tro thanh mot server phuc vu cho viéc 4o hoda, s€ c6 mot
phan mém ao hoa hay con duge goi 1a hypervisor (nhan 4o héa) duoc cai 1én cac server
nay. Lép 4o héa hypervisor nay dugc cic tap doan 1on phat trién nhu VMware,
Microsoft, Xen. Va mdi nhan 4o héa (hypervisor) ciia mdi hing s& c6 nhirng kién triic
va tinh ning riéng ctia nd. Hau hét, nhan 4o hoa nay duogc phat trién dua trén kién trac
x86, cho nén hau hét cac may 4o c6 thé trong thich va hoat dong té trén kién trac nay.

- V& khai niém chung, 16p a0 hoa nay 1a nén tang dé hinh thanh nén may ao (virtual
machine). Gitlp mdy a0 c6 thé giao tiép dugc véi phan cting thong qua 16p do héa.
Nhiém vu ctia 16p a0 hoa 1a quan 1y va cip phat cac tai nguyén vat 1y cho cic may ao
nhu (compute, network, storage).

- Ao hoéa 1a phuong phép tot nhat va mang lai hiéu qua nhat. Gitip doanh nghiép tbi
wu va tan dung triét dé duogc ha tang, tiét kiém chi phi dau tu hon 13 cac phuong phap
truyén thong. Ngoai ra, chung con ting d sin sang cho doanh nghiép, giam thoi gian
downtime va d& dang mé rong hé thong (provision) khi doanh nghiép dang c6 mot sy
kién hay dy 4n ma cin nhiéu tai nguyén cua ha ting CNTT.

- Ngoai ra, con mot sb giai phap a0 hoa khac ciia IBM, Oracle nhung chi danh riéng
cho ha tang cia hing san xudt nén chung t6i khong dé cap ti cac giai phap nay trong
thiét ké.

- M6 hinh kién triic ciia may chu vat Iy va mdy chi 4o hoa:
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- C6 2 loai a0 hoa

+ Hosted Hypervisor : 1a 16p 4o hoa dugc cai trén hé diéu hanh. Vi dyu, Microsoft
(Hyper-V), VMware (VMware workstation). Lop 4o hoa nay thuong chi dap ing
duoc nhu cau cho cac doanh nghi¢p nho hodc cho viéc nghién ctru/hoc tap.
Chung thuong khong co6 céc tinh ndng chuyén sau.

Hypervisor Software (VMM)

Host OS5 Hypervisor Software (VIVIM)

Hosted Architecture Bare-Metal Architecture




+ Bare-Metal : 13 16p 40 hoa duoc cai truc tiép trén server vét 1y, hoat dong giéng
nhu mot OS va thuong chiém rat it tai nguyén. Vi du nhu VMware (ESX/ESXi),
Microsoft (Microsoft Virtualization), PowerVM cua IBM, HP Integrity Virtual
Machine ctia HP cung cdp céc tinh ning High Availability (HA), Replication,
Load-Balancing

- Kién tric ctia may chu 4o hoa :

+ May 4o dugc 10p 40 hoa hypervisor cap phat va gia 1ap cac phan clg (emulator
hardware) cho nén chung khong phu thudc vao phan cing vat 1y (CPU, RAM,
Memory), khong bi cac van dé va sy ¢ truyén thong vé phan cing vat 1y nhu
trude kia (vin dé twong thich, hu hong, 18i phan cimg). Mot loi ich nita 1a do
may ao dugc dong goi thanh mat file, cho nén ching dé dang di chuyén sang cac
may vat 1y 4o hoa khac trong hé thong, gitp linh hoat viéc quan trj va t6i wu.

+ May ao thuc chét 1a mot may dugc dong goi lai thanh mot file. Mdi may 4o khi
ta tao ra s€ tuong duong la mot thu muc (folder), trong thu muc nay chira cac
file dinh nghia nén mot may ao. Tuy thudc vao mdi hang s& ¢ cac dinh nghia va
kién trac file may 4o riéng cia minh. May 4o ciing gidng nhu mot may vt 1y,
chung c¢6 CPU, Memory, Storage va Network riéng ctia minh, va ¢ thé cai hé
diéu hanh va tmg dung trén do, tat ca 1a do nguoi quan tri dinh nghia.

Physical machine Virtual machine

Difficult to relocate: Easy to relocate:
=  Moves require downtime = Encapsulated into files
= Specific to physical Hardware =  |ndependent of physical hardware
Difficult to manage: Easy to manage:
= Requires physical maintenance = |solated from other virtual machines
®= Hardware failures cause downtime * [Insulated from hardware changes
Hardware has limitations: Provides the ability to support
= Hardware changes limit application legacy applications

support Allows servers to be consolidated

Servers are physically individual

- Loi ich cua ao hoa

+ Ao héa méay chu cho phép sir dung tdi da tai nguyén phan cing cta may chi
vat ly, tiét kiém chi phi dau tu h¢ thong.



+ Tang tinh linh hoat cho h¢ théng béng viéc thém hodc bot may chu phuc vu
mg dung tily theo nhu cdu sir dung, c6 kha ning tiy bién trong phan phdi tai
nguyén cho may ao.
+ Ao héa may chu tao ra méi trudng thir nghiém, phat trién tng dung mot cach
dé dang do khéng can du tu nhiéu may chu vat ly.

- So sanh mot so6 giai phap 4o hoa

Danh muc VMWare Esxi Microsoft Hyper-V Proxmox
tinh nang
Ban quyén Mua ban quyén sir Mua ban quyén sir Mién phi ban
dung theo CPU vat | dung theo s6 Core cua quyén.
ly CPU may chu kem
theo ban quyén CAL
Hi¢u nang Hiéu ning CPU, 6 | Hiéu ning dtng tht 3 Hi¢u nang tha 2
cung dugc chung trong cac cong ngh¢ | trong cac cong nghé
minh 13 cao nhat duoc so sanh. duoc so sanh.
trong cac cong nghé
40 hoa pho thong.
D6 6n dinh Rat tht Trung binh Tot
Tuong thich | Hoan toan twong | Tuong thich véi PACS, | Tuong thich voi
phﬁn mém thich véi HIS, chua kiém thir do PACS, khong tuong
PACS dang cai tai tuong thich véi HIS. thich vé1 HIS.
vién.
Kha nang Co Co Co
két nbi SAN
Tinh nang Co Co Co
di  chuyén
may ao
Kha nang Tét Trung binh Tét
sao luu
Quan tri hé¢ | Co cong cu quan tri | Co cong cu quan tri hé
thdng hé théng riéng thong riéng
Tinh nang Rét tot Trung binh, do Tét
bao mat Windows dé bi nhiém

virus hon Linux




Doi voi bénh vién dé tiét kiém chi phi dé xuat st dung gidi phap 4o hda dya trén ma
ngudén mé la Proxmox.

4.6. Gidi phap luu triv

- DAS 1a cong nghé st dung cho luu trit trong ndi bd cac may chu. Kém véi cac 6
dia trong, cac card diéu khién luu trir (RAID controller) dugc sir dung kém theo may
chu dé tao thanh cac dung luong luu trit & cac mirc RAID khéc nhau.

- NAS (Network Atteched Storage) 1a cong nghé luu trit ma theo do cac thiét bj luu
trir dwoc gén truc tiép vao mang IP va sir dung cac giao thire chia sé file dé cho phép
céc thiét bi trén mang IP truy cip vao. Thiét bi luu trit nay duoc truy cap ¢ cap do file
thong qua NFS hodc CIFS. C6 thé Share dir liéu gitra cic Server.

- SAN (Storage Area Network) 12 mot mang riéng dugc thiét ké cho viéc mé rong
cac thiét bi luu trir mot cach dé dang va cac may chua khi két ndi véi SAN s& hiéu nhu
1a mot khéi HDD dang chay trén cuc bd. SAN hién c6 2 loai chinh dung 2 kiéu protocol
khac nhau, 1 Fiber Channel va iSCSI. Chi phi trién khai hé thdng SAN cao nhung n6
dé dang mo rong ,... SAN (Storage Area Network) 1a mot mang két ndi riéng biét so véi
hé thong mang nodi bo, vai tdc d6 két ndi rat cao, lién két cac may chil voi cac thiét bi
luu trit nhu ta dia hay ta Tape. P61 khi mang SAN con dugce goi 1a “mang bén dudi cac
may chu”. Sir dung mang luu trit SAN cho phép quan 1y toan bd hé thong luu trit, sao
luu mot cach mém déo, cho phép mot hay nhiéu may chu chia sé céac ti€n ich luu triv
ding chung nhu thiét bi luu trit nhu trén 6 dia, bang tir, va cac phuong tién luu trix
quang, mdc du cé thé cac tién ich luu trir d6 duoc dat cach xa cac may chu st dung nd.

Operating

Fibre
Channel

Fibre
Cha nnel

Oper atng

system

Ethernet

+ Mot s6 loi ich cua mang SAN bao gém kha nang truy cap luong dir liéu 16n,
chia s¢ dir 1iéu gitra cac ung dung khac nhau trén cac may tinh khac nhau, truy
cap thoi gian thuc hodc gan voi thoi gian thuc dé cap nhat dit liéu, hd tro cac



thiét bi SCSI, tc d6 nhanh va tranh hién twong nghén mang thudng xay ra trong
mang Ethernet.

+ Hién nay, voi vi¢c ra doi va ung dung 6 dia SSD mot cach rong rai trén cac tu
dia thé hé méi (All Flash), toc do truy suat IOPS di tang 1én gap 4-10 1an so véi
cac tu dia su dung 6 dia HDD thé hé cii. Do do, toc do truy suit 6 dia khong con
la diém khac biét giira cac hing san xuat nita. Thay vao d6, kha ning mé rong
va toi wu hoa hoat dong mdéi mang lai sy khac bi¢t gitra cac dong tu dia khac
nhau.

+ Cac san phém tu dia thuong khac nhau vé mat kién trac, chirc nang phﬁn mém,
luéng dit liéu, chat luong dich vu hd tro. Trong do, kién trac tu dia dang cluster,
c6 thé tiry bién mé rong va nang cip giup cac san pham tu dia dat duoc cac muc
d6 dap ung mém déo hon cac tu dia truyén thong.

+ V6i kién triic 4o hoa may chu da Iya chon, thanh phﬁn luu trit trong hé théng
doi hoi phai 1a hé thdng luu trit SAN dé cung cép céac giao thirc luu trir toc do
cao trén kénh truyén FC dam bao kha ning luan chuyén dit liéu cho toan bo cac
may chu 4o trong hé thong.

- Giai phap Cloud Storage public: La khong gian luu trit bén ngoai co s¢, thuong
duoc cung cép boi cac nha cung cép dich vu nhu VNPT, Viettel, FPT, Amazone... cung
cap khong giéi han khong gian luu trit v6i d an toan dit lidu cao dam bao cho viée luu
trir dit liéu trong thoi gian dai ma khong bi that thoat.

Dbi voi bénh vién, dit liéu can nhiéu khong gian luu trir nhat chinh 13 anh, video y
khoa va dir li¢u nay nhiéu hon cac dit liéu khac cua céac nganh khéac chinh vi vay viéc
thiét 1ap phuong an luu triv dé dam béao duoc hiéu nang su dung, kha nang luu trir lau
dai, sao Iuu dir lidu 1a rat quan trong. Nhung dé tdi wu, tiét kiém chi phi dé xuat phuong
an luu trir dir li€u nhu sau:

- Str dung méy chu luu trir SAN Storage cuing cac cum 6 dia SSD két ndi voi may
cht 40 hoa dé lam khong gian cai dat ing dung cong nghé thong tin. Cac may cha luu
trlt va phuc vu chuyén mon hinh anh s€ dugc doc ghi uvu tién trén cum SAN storage
nay. Dit lidu luu trit trong vong 3 thang, cac dit liéu sau 3 thang s& dugc truy suit trén
cum 6 dugc cung cip bdi may cha NAS

- Str dung may chu NAS cung cac cum dia HDD c6 tdc do thép dé sao luu dit liéu
tr may chu SAN Storage, dir 1iu nay luu trir sao luu lién tuc tir SAN Storage

- Str dung Cloud Storage public dé 1am noi sao luu dix liéu ctia bénh vién s& dam
bao an toan cho dif liéu, dic biét khong gian luu trit ndy s& d& dang trong viéc nang cap
vé dung lugng, viéc nay sé tinh toan trong thoi gian hoat dong cia bénh vién dé dau tu
dung lugong cho phu hop

4.7. Gidi phdp thiét bj d@é xudt



Phén bo phin cimg cho cic phan mém(Sizing)

TT Phin CPU RAM | Storage trén IP
mém | (threads) | (GB) SAN (GB)
1 | HIS 10 64 1000 172.173.254.2
2 |LIS 16 32 1000 172.173.254.11
3 |PACS |16 32 1000 172.173.254.12
4 |EMR |10 32 1000 172.173.254.13
5 | Baocao |10 48 1000 172.173.254.14
6 | Monitor | 4 8 400 172.173.254.15
7 |DNS |4 4 50 172.173.254.16
8 |Cong |8 16 100 172.173.254.17
bao
hiém
9 |Web |4 8 50 172.173.254.18
bénh
nhan
10 | Cac 8 16 100 172.173.254.19
phan
noi  bo
khac
11 |3D 16 64 500 172.173.254.20
chuyén
sau




Phan b6 dung lwong NAS:
12x8TB, cai RAID 5+1 hotspare cho dung luong kha dung 72TB.
Do da c6 SAN, khong thyc hién sao luu may 4o dinh ky.

TT

Phén vang

Dung luwgng
(GB)

Ghi chu

Dung lugng luu trix
EMR, HIS

31.356

Dung luong kham ngoai tra: 600
lugt kham * 312 ngay lam viéc *
3 nam * 50 MB hd so = 28.080
GB

Dung lugng khdm noi tra: 700
givong * 312 ngay lam viéc * 3
nim * 5 MB hd so = 3.276 GB

Dung lugng PACS

12.542

Dung luong khadm ngoai tra: 600
luot kham * 312 ngay lam viéc *
3 ndm * 20 MB ho so = 11.232
GB

Dung lugng kham ndi tra: 700
giuong * 312 ngay lam viéc * 3
nam * 2 MB hé so = 1.310GB

Luu trir tai liéu cho
nhan vién

6.930

462 can b * 15GB/nguoi =3.630
GB

TONG CONG

50.828




a) So do két néi thiét bi
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Cip mang 10Gbps
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NAS -
STORAGE NEW SERVER AD HOA

SASCABLE 12G

CAC SERVER cO

SAN STORAGE

SAN Storage: SAN chira cac 6 dia cung cap tai nguyén vé luu trit cho cac ing dung
hoat dong trong bénh vién thong qua hé théng a0 hoa, SAN sur dung loai két ndi la SAS
dé két ndi voi cac may chi vat 1y cho toc do 1 két ndi dat tdi thiéu 12Gb

Trién khai bo sung thém 4 server vat Iy cai dat hé diéu hanh ao hoa dé cung cap tai
nguyén vé RAM va CPU, Network cho tmg dung cong nghé thong tin. May chi sir dung
loai méay chit RACK trong d6 2 may chu c¢6 cau hinh cao dé cai img dung chay chinh
va 2 may chil ¢6 cau hinh thip dé cai dat ung dung backup cho g dung chay chinh
hodc cac may chu khéc cua bénh vién.

Céac may chu 4o trién khai trén nén tdng 4o hda phuc vu cho bénh vién t6i thi€u can
c6 nhu sau:

M4y chi DHCP 2 méy




May chu DNS 2 may
May chu DC 2 may
May chu Monitor 1 may
May chu HIS 2 may
May chu PACS 2 may
May chu LIS 2 may
Cong bao hiém 1 may
May chii Tai chinh ké toan 2 may
May cht Quén 1y nhan sy 2 may
May chu web ndi bo 2 may

Heé thdng sao luu: Trong mé hinh, ching toi thé hién giai phap sao luu 2 16p, 16p thi
1 1a sir dung may cha NAS dé sao luu dir liéu dinh ky tir may chu trong thoi gian 6
thang va 16p thi 2 1a sir dung dich vy luu trit Cloud dé sao luu toan bo dit liéu. Hé thong
Cloud Storage 14 h¢ thong hoan toan c6 thé md rong thém khong gian ma khong anh
huéng dén qua trinh hoat dong cia ing dung

b) Dé xudt trang thiét bj:

Thiét bi | Thong sé ky thuét twong dwong hoic cao bV S6
hon tinh Luwong
KI,C h '[hl:ICYC - Dang rack 2U
may chu
- T6i thiéu 1 CPU 3.1GHz c6
Bo xi 1y 16C/32T .
i - C6 thé mo rong thém 1 CPU ho
trg dén 40C
Bonhé truy | - T4i thiéu 4 thanh RAM 32GB
N x DDR4
May chi Iiili)érrllgau - M6 rong thém dén 12 thanh RAM,
, dung lugng dat 8TB R
ung dung ~Cb san toi thidu ¢6 san 4 6 SSD Bo 2

I Bo nho luu | dung luong 960GB kich thudc 2.5

trir inch ) i
- Mé rong 1€n dén 24 6 2.5 inch
-HOtro RAID 0, 1, 5, 10

Bo diéu
khién luu trit

- T6i thiéu 2 cong mang giao dién
RJ45 téc d6 10Gbps

Cong kétndi | - Toi thieu 1 SAS 12Gbps Host Bus
SAN Storage | Adapter External Controller

Cong mang




Thiét bi | Thong sé k§ thuit twong dwong hoic cao bV So
hon tinh Luwong
A ain - T61 thiéu 2 ngudn 800W hoat don
Nguon dién du phong cho r%hau ¢
.1y - HO tro quan ly tir xa qua web
Quan Iy - Céng theo ddi tr dong SNMP
- Phai hd trg Cryptographically
Bao mat signed firmware, Secure Boot,
Secure Erase
Quat - HO tro 1én dén 6 quat
- Phai hd trg 1én dén 8 x PCle Gen4
PCle
slots
- Phai hd tro tdi thiéu Canonical
Ubuntu Server LTS, Citrix
N d s Hypervisor, Microsoft Windows
Hg dicu hanh Sgrlzfer with Hyper-V, Red Hat
Enterprise Linux, SUSE Linux
Enterprise Server, VMware ESXi
Ngkuon’ £06, Malaysia
xuat xu
Bao hanh -1 nam
K1,c h th}IOC - Dang rack 2U
may chu
- Téi thiéu 2 CPU 2.2GHz c6
B6 xir Iy 26C/52T N
: - C6 thé mo rong thém 1 CPU ho
trg dén 40C
B nhé truy | - Co6 san tdi thiéu 4 thanh RAM
céi) ngau 32G,B PDR{ £
nhién - M6 rong thém dén 12 thanh RAM,
dung lugng dat 8TB
- C6 san toi thiéu c6 san 4 6 SSD
B6 nhd luu dung luong 960GB kich thudc 2.5
May cha | trit inch ) i
mg dung i - M6 rong 1én dén 24 6 2.5 inch B
2 B¢ diéu

khién luu trit

-Hotro RAID 0, 1, 5, 10

Cong mang

- Tbi thiéu 2 cong mang giao dién
RJ45 t6c d6 10Gbps

Cong két ndi
SAN Storage

- Tbi thiéu 1 SAS 12Gbps Host Bus
Adapter External Controller

Nguodn dién

- Tbi thiéu 2 nguon 800W hoat dong
du phong cho nhau

- H6 tro quan 1y tir xa qua web

Quan ly - Cdng theo dbi tu dong SNMP
- Phai hd trg Cryptographically
Bao mat signed firmware, Secure Boot,

Secure Erase




Thiét bi | Thong so ky thuat twong dwong hoic cao bV So
hon tinh Luwong
Quat - HO tro 1én dén 6 quat

- Phai hd trg 1én dén 8 x PCle Gen4
PCle
slots
- Phai hd tro tdi thiéu Canonical
Ubuntu Server LTS, Citrix
A 4d s Hypervisor, Microsoft Windows
Hg dicu hanh Server with Hyper-V, Red Hat
Enterprise Linux, SUSE Linux
Enterprise Server, VMware ESXi
NgAuonr £0¢, Malaysia
Xuat xu
Bao hanh - 1 nam
Kich thudc - Rack 2U
Bo diéu - Ti thiéu 2 b¢ diéu khién chira 8
khién cong SAS tbc 46 12Gb
CPU - Toi thiéu 4 18i, >=2.2Ghz
- Co san 12 6 dia SSD dung lugng
Khong gian | mdi 6 960GB kich thudc 2.5 inch
luu trit - HO tro toi da 24 6 dia kich thude
2.5 inch
B0 nh¢ luu
trit ngau - T6i thiéu 16GB mdi bo diéu khién
nhién
Giao dién ket | 1o 1ét néi qua FC, iSCSI, SAS
noi may chu
x - Ho trg RAID 1,5,6,10 hodc
HOwo RAID | \pAPT RAID
. 2~ | - HO tro Replication thong qua FC
Bo luu triv PAI chuyén d hoac iSCSI gitra cac model cung BS
SAN 1eu loai cung hang, Volume Copy '
- Quan ly dudi dang Web HTMLS,
CLI hoac thong qua Vcenter
- HO tro hé diéu hanh Windows
2022,2019 and 2016 , RHEL 8.2
and 7.8, SLES 15.2 and 12.5,
VMware 7.0 and 6.7, Citrix
Quan ly XenServer 8.x and 7.x

- Tich hop 4o hoa: VMware
vSphere (ESXi), vCenter; SRM,
Microsoft Hyper-V

- Co6 giao dién giam sat hoat dong,
giao thirc SNMP, hd trg giri email

Nguon dién

thong bao su kién, ho tro log, syslog
- C6 t0i thiéu 2 nguodn cong suat
580W hoat dong du phong

Dich vu

- HO tro trong 4 nim




- Phai hd tro giao thirc S3 dé két nbi
dén may chu; HTTPS: ¢o

Thiét bi | Thong so ky thuat twong dwong hoic cao bV So
hon tinh Luwong
NgAuonr £0¢, Malaysia
Xuat xu
Bao hanh - 1 nam
Kich thuse - (HxWxD) 188.2 x 329.3 x 280.8
mm
Bo xtr Iy - Toi thiéu 1 CPU 2.2GHz 4C/8T
Bonhé truy |- Téi thiéu 8GB gdm 2 thanh 4GB
N x DDR4
cap ngau - C6 thé mé rong 1én 32GB thong
nhién oA
qua khe mo rong
Céngmang | - Téi thiéu 2 cong mang giao dién
: RJ45 toc d6 2.5Gbps
' - C6 san 12 6 dia HDD dung lugng
O dia 8TB tbc do 7.2K RPM, cache
B¢ luu trir 256MB _ ] ﬂ Bs
NAS - Quan ly SAN, ho trg toi thiéu cac ’
RAID 1, 5,10, quan 1y nguoi dung,
Tinh nang quéan ly thu muc, chia sé thu muc,
tdi thiéu ho tro cac giao thiic SMB,
iSCSI...
- T6i thiéu hd trg quan 1y qua giao
Quan ly va dién WEB, c6 giao thirc SNMP d¢é
giam sat giam sat mang, logs, syslog, tich
hop email
Nguodn goc, £
<AL xir Trung Quoc
Béo hanh - 1 ndm
SSL cho Thone sé chu |~ Xac thuc doanh nghiép : Co; Do
cég phan hinh & ma hoa : SHA - 256; D06 dai khoa Bo
mém 2048 bit: co
- Dung luong t6i thiéu 5STB/thang;
Luu trit Théng sb ciu ;hia;n lflté?an admin cho phép quan tri N
CLOUD | hinh 3

5. Phuong an cdi tao phong Datacenter

5.1. Co sé ha ting phong Datacenter Bénh vién

Trung tdm dir li¢u (Data Center) la cong trinh tap trung vao cac hoat dong cong nghé

thong tin (IT) va céac thiét bi cia mot to chirc. Pay dong thoi cling 12 noi luu trir, quan
1y va phan phdi dit lidu cuia to chirc d6. Trung tim dir lidu c6 vai tro rat quan trong, lién

quan chat ché t6i tinh hoat dong lién tuc, hang ngay ciia hé théng mang, ing dung va

dich vu Cong ngh¢ thong tin. Chinh vi vdy ma van dé an toan, do tin cdy cua trung tam
dir liéu 13 vu tién hang dau can phai c6 & mot t6 chirc.




Dbi v6i Bénh vién, trong thong tu 54/2017/TT-BYT ngay 29 thang 12 nam 2017 vé
vi€c ban hanh b¢ tiéu chi tng dung tai cic co s¢ kham bénh va chita bénh, co s¢ Ha
tang phong Datacenter ciing da duoc dua ra trong nhém tiéu chi Ha ting. Theo d6 ha
tang mot phong may chi ciia bénh vién phai c6 téi thiéu cac Thiét bi phong chay, chita
chay; thiét bi theo ddi nhiét do, do 4m; thiét bi kiém soat ngudi vao/ra.

Thém nira trong bénh vién viéc dam bdo an toan trong hoat dong cta cac may chu,
cac bo luu trir hay cac thiét bi mang thi can thiét phai bd sung thém cac hang muc vé hé
théng dién dé dam bao cung cép nguén dién 6n dinh; hé théng diéu hoa, hat Am dé 1am
mat va chong am cho thiét bi, h¢ thong san nang chong chay va thang mang cap mang,
dién dam bao thoang khi, tham my va thudn tién trong viéc van hanh.

Nhu vay trong phuong an cai tao phong may chu bénh vién, dé xudt cai tao va bd
sung dé dat duoc tiéu chi theo thong tu quy dinh ctia by va dam bao hoat dong an toan
cho cac thiét b, ung dung Cong ngh¢ thong tin. Can cur theo két qua khao sat tai bénh
vién, dé xuat cai tao cac hang muc sau:

- Hé thong ngudn dién, quan 1y ngudn

- Hé thong san nang

- Hé théng quan 1y cap va ta rack

- Hé thong giam sat va quan 1y ra vao

- Hé théng diéu hoa hut am

- Hé thng phong chay chita chay, thoat hiém
- Hé thong chdng sét va tiép dia

- Hé théng diéu hoa va hat am



5.2. Yéu cau vé co ha tang ciia phong mdy chii DC

a) Hé thong nguon dién, quan Iy nguon

- Hé théng ngudn ciia phong Data Center phai dam bao ngudn dién dau vao cho toan
b thiét bi trong coéng ty hoat dong 6n dinh trong thoi gian 1am viée vai tong tai tiy theo
nhu ciu va chju duge tai lac khoi dong. Bam bao thoi gian backup cho toan hé théng
tir 16 dén 20 phut khi chay full load va hd trg Redundancy.

- Pam bao an toan cho toan bo thiét bi khi ngudn dién bén ngoai cé su ¢b ting, giam

ap.

- Pam bao ngudn dién dau vao 1a true Sin.

- C6 kha ning mé rong cong sudt va thoi gian backup.
- Battery module va Power module hd trg hot-swap

- HO tro diéu khién qua Internet

Vé thiét ké hé thong dién danh cho bénh vién co ban:

Pién hwdéi bénh
vién

T dién ATS

Cip ngudén
cho hé thong
khic

Hé théng
khic trong
phong

Thanh quén 1y ngudn 1 ti rack 1

Thanh quin I¥ nguén 2 ti rack 1

Tbi thiéu gdm cac thanh phan nhu sau :

Nguon dién lui :




- Thong thudng tai bénh vién s& co san nguén dién ludi phuc vu cho hoat dong cua
trang thiét bi, thuong s€ c6 2 duong dugc uu tién va diéu khién bai ATS cua toa nha,
phong may chu s& sir dung ngudn dién luéi nay 1am dau vao ta dién phuc vu cho trang
thiét bi trong phong

- Tuy thudc vao tinh trang dién vaa vién va kinh phi dau tu c6 thé dau tu thém mot
may phat dién chuyén biét cho phong may chu 1am dudng du phong khi sy ¢b dién xay
ra v6i ngudn dién ludi

T dién :

- V& co ban ta dién gdm mot Aptomat két ndi dén ngudn dién ludi va chia dién dén
cac thiét bi trong phong gém UPS, hé théng diéu hoa hat Am, hé théng chiéu sang, h¢
thdng phong chay chita chay...

- Trudng hop st dung trén mot nguodn dién ludi (bd sung thém may phat dién) co
thé dau tu ban ddu hé thong ATS cho ti dién nham muc dich chuyén d6i ngudn dién ty
dong khi c6 su cd dién xay ra.

UPS :

- V& co ban UPS lam nhiém vu ding gitta ngudn dién ludi va hé thdng may chay
bén trong cac tu rack giap on dinh dién ap cho thiét bi hoat dong

- Tuy theo kinh phi dau tu ban dau co thé bo sung thém N+1 UPS giéng nhau clng
tan s6 va hé s6 dé du phong trong trudng hop bao tri, ndng cap hoic thay thé cho UPS
ma van dam bao sy hoat dong cia thiét bi

- Pé dam bao hoat dong tai cho cac thiét bi nén sir dung UPS c6 cong suét tdi thiéu
10Kva.



Thanh quén ly nguon ti rack va 6 cam dién

- Nguén dién tir UPS s& duoc phan chia dén cac thanh quan Iy ngudn cia tu rack dé
cép dién hoat dong cho cac trang thiét bi

- Mbi ta rack nén c6 2 thanh quan 1y ngudn liy ngudn dién tir 2 UPS dé dam bao
tinh dy phong vé dién khi c6 su c¢b xay ra hodc trong truong hop thay thé nang cap UPS

- Céac 6 cam va phich cam can st dung loai 3 trau va cong suét chiu tai 16n

Puwong day dién :

- Cac may chu va thiét bi ciia bénh vién trong phong may chu thuong hoat dong véi
cong suat 16m va tai Ion (t6i thiéu 500W cho mot ngudn) vi vay duong day day dién can
dam bao du tai dam bao dé sir dung cho toan b trang thiét bi CNTT trong phong

- Do 1a trién khai m6t 1an nén khuyén nghi str dung day cap déi co tiét dién day dong
t6i thiéu 16mm? va mot day cap st dung ndi dat

- Cac dudng day cap dién nén dit trong cic mang cap c6 nap ddy tranh am mbc, sy
cong pha ctia dong vat

- Can ct theo tinh trang cta bénh vién chung tdi dé xuat phuong 4n nhu sau dé dé
dam bao tiéu chuan k¥ thuat va tdi wu chi phi :



b) Hé théng san ning

- La mot hé théng can thiét cho thiét ké mot phong Server chuan. San nang chong
dugc tinh dién, chéng am uét, ... ngoai ra san nang con dam bao my quan cho phong
Server

- D6 cao : Khong gian phia dudi san nang duoc st dung dé dan khi 1am mat cung
cap cho thiét bi. P9 cao tdi thiéu 1a 300mm cho tdi wu hoa ludng khi phan phdi. Tuy
nhién néu d6 cao 1a (300 mm) thi khong nén di cac loai cap dudi san nang vi s& ngin
chan luéng luu thong cua khi lanh. B9 cao tir san nang to1 tran gia t61 thiéu la 2400mm.

- Loai san nang : TAt ca cac tim san nang trong phong Server 14 loai boc trang 16p
chéng tinh dién, chiu ap luc cao

- Tai san nang: Cac tAm san ning 1a loai khung kim loai c6 nhdi xi mang. Cac tdm
san nang c6 kha nang chiu tai trong tap trung 1a 4.5kN. T4t ca cac tdm co kich thudc
600mm x 600mm

- Tuy thudc theo chiéu cao ctia phong va khong gian phong, trudng hop phong cao
3.5m va khong gian phong khong bi vudng vat can, khong co tran tha nén dé do cao san
nang 13 30cm, cac hé thdng cap s& duoc thiét ké chay phia trén tran

Chung t6i d& xuét vé thong s6 k¥ thuat san nang nhu sau :

¢) Quan ly cap va tu rack

- Cho phép quan 1y ddy cap bao gém cap ctia hé thong mang va hé thong cap ngudn
tap trung, nén tach rién mang cap dién va cap tin hiéu (cap mang, cap quang)

- Nén dat hé théng mang cap trén phia trén trin nha, thuén tién cho viéc nang cép
va trién hai trong twong lai

- Tu rack co sin cac hé théng 6 cam, thanh quéan 1y ngudn, quan Iy cap kém theo du
dé phuc vu cho cac hé théng may chu, thiét bi mang hodc thiét bi chuyén dung khac khi
duoc lép dat trén ta Rack.



- Tu rack duogc thiét ké mot cach trung 1ap dam bao twong thich véi tat ca cac thiét
bi tuan theo tiéu chuan qudc t& 19” EIA-310

- Tt rack cung cap chd 16m dé lip hé thong phan phdi ngudn tao diéu kién d& dang
quan 1y nhiéu 6 cam trong khi khong chiém khoéng gian ti rack.

- Tt rack co6 céc ctra phia trude va sau thong thoang c6 kha nang mé rong cho cac
yéu cau 1am mat cua cic tmg dung

- Khong gian dit ta rack dam bao phia trudc c6 khoang tréng toi thiéu 1m dam bao
cho viéc lap dit va bao tri may chu duogc thuan tién

- Can cu theo tinh trang phong méy chi, dé xuat phuong an cho hé thong cap nhu
sau :

d) Hé thong chéng sét va tiép dia

- Hé thong phai dam bao chirc nang ngat sét lan truyén ca vé mit ngudn dién, ciing
nhu tir cdc hé thong khéc dwa vao trong Data Center.

- Hé théng phai dam bao tiép dat cho toan bo cac thiét bi trong trong Data
Center khong 1am anh huong dén hoat dong ciia thiét bi ngay ca d6i véi nhiing thiét bi
c6 d6 nhay cao v6i dong dién va sét phai bi ¢d 1ap ngay 1ap tirc khi c6 sét xdm nhap vio
hé théng dién cua Data Center

- V& hé thdng cét sét va chong sét lan truyén

- Thiét bi cat sét duoc lap dap vao hé thong dién, 1iy dién tir ngudn dién chinh cia
ludi dién trude khi cung cip ngudn dién vao UPS. Nhu thé khi c6 dong sét danh lan
truyén theo dudng ngudn dién 3 pha khi dén thiét bi chéng sét s& bi ngin chin tai day
khoéng 1am cho thiét bi trong datacenter (UPS, server, thiét bi mang...) bi hu hong do
sét.



- Thoi gian cat sét duoc tinh bang nano gidy, nhu thé dong sét s& bi ¢o 1ap ngay 1ap
tire khi c6 sét xAm nhap vao hé théng dién cia datacenter. S& khong lam anh hudng dén
hoat dong cua thiét bi ngay ca ddi voi nhitng thiét bi c6 do nhay cao véi dong dién.

- Ty thudc vao mirc chi phi dau tu, can lip thém cac thiét bi cét sét dé chong sét
lan truyén trén dudng dy tin hiéu mang LAN dién thoai, nham myc dich bao vé phong
may chi khi sét tic dong dén toa nha tir cac thiét bi mdy tinh, dién thoai cua ngudi dung
dau cuoi

Vé hé thong tiép dia :

Vi tri tiép dia cia thidt bi;
bao gom frén than +a ngudn

en
Thiét bi 4@ dbng

Clhng tidp dia ctia 1 didn

Suop feq

Coc dﬁng chén dat
cung hoa char

- Pé dam bao triét tiéu duge cac dong do cua dién tir thiét bi va chéng sét, hé théng
tiép dia can gém céc thanh phan sau :

- Day cap dién bang dong c6 dién tré <1 Ohm két ndi phong méay chi dén coc dong
tai vi tri giéng tiép dia

- Céc coc dong tiép dia duoc chon xudng dat cing cac hoa chét dé triét tiéu dong
dién dén dat

- Hoéa chét : duoc chon dudi giéng cing cac coc ddng nham muc dich giam dién tro
va tang dién tich ving tiép dia trong long dat

- Hop kiém : Dé kiém tra theo ddi, bao tri hé théng tiép dia

- Pudng day tiép dién s& dugc di chung cung véi ngudn dién trong phong may chu
tai cong tiép dia (day thu 3).

- Pé t6i vu chi phi, dé xuat phuong 4n nhu sau :



e) Hé thong gidm sdt va quan Iy ra vao

- Phai ghi duogc cac bién ¢ ca vé ban ngay va dém.

- Puoc luu trit vao mdy tinh va c6 thé xem lai theo thoi gian.

- Co thé truy cap, diéu khién va xem cac hoat dong tur xa.

- Ngudi quan trj theo ddi toan bd céc dién bién cta trung tim bat ky lic nao va & bat
ctr dau qua Internet.

- Bo diéu khién quan 1y phai tich hop ciung véi hé théng ctra tir, quan 1y truy cap
thong qua thé hodc bd nhan dang van tay quan ly va ghi nhan su ra vao cta doi tugng

H¢ thong camera giam sat
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- Bao goém 2 thanh phan chinh : Camera va dau ghi hinh va man hinh giam sat

+ Camera giam sat : stir dung camera IP d6 phan giai t6i thiéu 4Mbps, do phan
giai tbi thiéu 1080p dam bao quan sat rd rang toan bd khong gian phong, dbi
tuong trong phong

+ Pau ghi hinh : Ghi lai toan bd hinh anh cta camera giam sat, tao két ndi truy
cap tur xa cho nguoi quan tri

+ Cac thanh phan khac : Gom cap két ndi va thiét bi phuc vu cho viéc giam theo
dai tir xa

H¢ thong cira tir va by nhin dang
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- Hé thong gdm céc thanh phan co ban sau

+ Pau doc thé tir hodc van tay: duoc gin tai bén trong va bén ngoai phong may
chu canh ctra tir, dé nhan dang van tay hoac thé tur cua doi tuong ra vao phong
may

+ Cira va khoa tir: Thiét ké hé thong khoa va cira tir cho phong server, ¢6 két nbi
dén bo diéu khién

+ Bo diéu khién: Diéu khién dau doc, khoa, cac thiét bi ngoai vi, luu trit ID, sy
kién va bao dong khi c6 su )

+ Ngoai ra co thé bo sung thém may tinh cai dat phdn mém dé quan Iy thong tin
c4 nhan, xuét bao céo, theo ddi log...

+ Giai phap dé xuét cho hé théng quan Iy ra vao nhu sau :

/) Hé thong diéu hoa hit am

- Céc thiét bi, dac biét 1a linh kién dién tr thuéng s& hoat dong tdi uwu nhéat & nhiét
do tir 20-25 d6 va do am <50%, ngoai khoang nay thi cac thiét bi co thé hoat dong sai
1éch, néu nhiét 4o qué cao thi céc 61 han, linh kién s& c6 hién tuong bi dn mon, ndéng
chay cao dan t6i giam tudi tho cia thiét bi

- Céc thiét b trong phong may chu s€ ludn hoat dong 24/7. Boi thé, lugng nhiét sinh
ra la vo cung 16n, néu khong ha nhiét do cta cac thiét bi Xuéng muc an toan va tdi wu
thi rat nhanh chong gip hau qua ning né, tuong tu do am trong phong qua cao s& dan
ti cac linh kién dién tir chong bi &n mon, oxi hoa dan téi hong hoc, hoat dong khong
6n dinh, vi vay hé thong diéu hoa va hut am caa phong can dugc trién khai hang dau dé
duy tri nhiét d6 va d6 am & mirc t6i vu.



- M6t vu diém khéc khi sir dung hé théng diéu hoa 1a dung dé loc khong khi, loc
bui, khir 4m gilp tao moi truong lam viéc thudn 1gi va an toan cho hé théng

Vé diéu hoa danh cho phong may chii

- C6 rét nhiéu hé théng diéu hoa c6 cong suat, tinh ning khic nhau nhu diéu hoa
treo tudng, cac may am tran, Am san, ti diung:

- Piéu hoa treo tudng: Piéu hoa thong dung va phd bién, kha ning 1am lanh véi ludn
gi6 théi manh chi phi du tu thap nhung van tich hop cac cong nghé diéu khién ty dong,
1ap lich, khtr 4m loc bui. Diéu hoa nay st dung luéng gio thbi théng hodc xién chéo tir
phia tuong dén tu rack cac thiét bi, diéu hoa loai nay thich hop cho cac phong DC c¢6
dién tich nho dudi 20m2 véi sb lugng ti rack nhd

- Piéu hoa am tran, 4m san: diéu hoa duoc lép dat phia trén trin hodc bén dudi san
nang, ludn gi6 lanh dugc théi tir trén xuéng hodc tir dudi 1€n, cac cong nghé diéu khién
tu dong, khir bui va khtr khuan duoc tich hop, phit hop véi cac phong DC c¢6 dién tich
16n va két hop véi san nang va tran dang thanh dan dé dam bao ludng gié dugc luu
thong cung véi ngudn chi phi dau tu ban dau 16n

imat

- Piéu hoa ti dimg dit san: dang diéu hoa cong nghiép, thiét ké voi cong suat cuc
16n, kha ning 1am lanh cuc nhanh, kich ¢& 16n, diéu hoa thuong thiét ké dit tai cac goc
tuong cua phong may chu phu hop véi cac phong DC c6 di¢n tich 16n, khong gian chira
16n

Vé h¢ thong hit 4m

- Thong thudng khi sir dung hé thong diéu hoa thuong da tich hop cac cong nghe
hat 4am (ché d6 Dry) dam bao cho viée duy tri d6 am khong khi & ngudng cho phép, cac



diéu hoa thong minh, cao cip thuong co ché db tr dong chuyén doi diéu khién nhiét do,
d6 Am khi cac cam bién bao vé co su vuot ngudng. DPdi voi phong c6 dién tich nho vi¢e
dau tu mot hé théng diéu hoa 16n thudng khong kha thi cho van dé chi phi, do d6 nén
bd sung tdi thiéu 2 may hat 4m ¢& vira va nhé cho phong dam bao viéc hat am dién ra
lién tuc dé duy tri do 4m trong phong, cac thanh phan tdi thiéu gdm c6

- May hit 4m, c6 ché do ty ngit nude khi day binh chua

- Thi cong dudng thoat nudc cho may hut Am

- Cin ctr theo quy mé, hién trang ctia bénh vién, chiing toi dé xuét giai phap dé dam
bao tiéu chudn k¥ thuat cho hé théng diéu hoa va hit 4m ciia phong may chi va tbi uu
chi phi dau tu nhu sau:

g) Hé théng phong chdy chita chdy

- Pic trung ctia phong gom cac thiét bi dién tir hoat dong va cac duong cap, diy din
dién, viéc xuat hién cac dam chay nho am i hay cac dam chay 16mn khi thiét bi hodc duoc
day dan qua tai. Viéc lip dat hé thong phong chay chita chay tai phong 13 cap thiét, yéu
cau t6i thiéu nhu sau:

- Phai c6 thiét bi phat hién va bao chay: phat hién dugc khoi, dam chay am i bao
gdm cac dau bao khoi, chudng bao, bo diéu khién

- Phai str dung hé thong chita chdy bang khi

- Phai c6 hé thong chita chay: bao gdm cac dau phun khi, binh khi, b diéu khién ty
dong phun khi khi phat hi¢n ddm chay

- V& hé thdng phong chay chira chay nén st dung giai phap chira chay bang khi:

Caifdén
bao xa khi

D3u bio chéy|

* [Td diéu khién]

[ Nt nhan tac |
dong bang tay

Binh chia hoa chat |

+ Binh khi: Bao gom chat chira chay bang khi, cac van va dau noi



+ Pau do khoi: tu dong do tim, phat hién tin hiéu, truyén tin hiéu vé trung tam
diéu khién
+ Pau phun khi: phun khi dé dap tat dam chay
+ Tt diéu khién trung tAm: noi x\r 1y cac tin hiéu va diéu hudng hoat dong
+ Ngoai ra con cé cac by phan phu khéac nhu: dau kich hoat, cong tac ap luc,
Chudng, dén, coi bao chay, dudng dng dan khi....

5.3. Gidi phdp thiét bi dé xudt

Thiét | Thong sé ky thuét twong dwong hodic cao hon | PV S6
bi tinh | Luong
- Diéu hoa 2 chiéu
Thong sb - Cong suat Lam lanh (BTU): 17.700 BTU
Piéu cdu hinh - Cong suét lanh (HP): 2.0 Hp
hg? . - Inverter-Tiét kiém dién: co Bo ’
nhiét do AL oA ]
S I;Iug;oxn&goc, Trung Quoc
Bao hanh - 1 ndm
-Cong suat hit am: 30 lit/ngay (300C,80%)
May it i - Luu lugng khi : 230m3/h Chid
am £10D £06, Trung Qudc fee 2
Xuat xu
Bao hanh - 1 nam
. - Pdng ho co hoc khong can pin.
.z .. | Thong so \ T AA. ~ -
Thiét bi Au hinh - Khoang do nhl?t d6: -25d0 C~55d6 C.
do nhiét | -Khoang do 49 am: 10% — 99%. Chike
96, do | Nguon goc, Trun £ 1
am xuat xu g Quoc
Bao hanh - 1 ndm
-Dién tich: 18 m2
- San nang k¥ thuat hoan thién bé mit
600x600x35mm.
X Thong s6 | - Tai trong tap trung (Kn) : 4.5KN/diém
E%ng cdu hinh -Tai trong phan b6 déu: 15KN/m2 B
san nang -Hé¢soantoan:3 o Goi 1
k¥ thuat - Thi cong chan d¢€, 6p mép san, két n6i
_ | phéncia,.
I;Iliggio;&goc, Trung Quéc
Bao hanh - 1 ndm
- Cap dién
Hé . - Day dong tiép dia san nang
théng Thong s6 “Tu dien H¢
dién, cau hinh — - thong 1
mang - Mang dién va day dién

- Méng cap mang, cdp quang




Thiét | Thong s6 ky thuit twong dwong hoic cao hon | PV So
bi tinh | Lugng
phong | Nguon g0e. | yjg) gy
may chu | xuat xir
Béo hanh - 1 ndm
- Cong nghé: Online
- Cong suét: 10KVA/ 9KW
- Thoi gian luu toi da Thoi gian luu dién
) (100% tai) > 4 phut
Thong so6 - Dién ap vao/ ra: Bi¢n ap vao 120-275
Boluu | cau hinh VAC. Output 220 (+-) 1% Volt Fre.
dién cho - Cong giao tiép: Cong giao tiép RS232, Bo6
DC khe cim m& rong. ' 1
- Tan s6 ngudn vao: Dai tan sb 50Hz (+-)
_ 10.1%
I;Iugéio)?&goc, Trung Quoc
Béo hanh - 1 nam
A X - Khong gian 42U;
Z;fﬁ;gn;o - Chét liu: Thép son tinh dién
Tu rack - H2038xD1100xW800mm o
— Chiec
42U Nguon goc, Trung Quéc 1
xuat xu
Béo hanh - 1 nam
- May nhan dang van tay: 1 b
- Nt nhdn m& cira tir bén trong: 1 cai
- Hop dap thoat khan loai v& kinh: 1 cai
- B6 ngudn 12Vdc4A: 1 bd
Cuara - Electromagnetic Lock (600 lbs) : 1 bd
vao - £ & :
phong | 200850 |- BO bat cho khda tir 600Lbs: 1 b
may chi cau hinh - H¢ thong Camera theo ddi phong méy Hé
va hé chu: 1 h¢ thong théng 1
théng - Clrara vao: 1 bd ctra
bao mat, - Thé tr: 10 chiéc
an ninh - Vit tu phy (diy mang, day ngudn, ghen
| luon day, dauRJ...): 1 g6
Ng}l 6n' goc, Viét Nam
Xuat xu
Bao hanh - 1 ndm
He - Lip dat trung tam diéu khién xa khi 3
thong zone = =
bao A . - Tu trung tam di€u khién xa khi .
chay, TP ongso | _13p dat nat an tam ding xa khi }}6
. cau hinh B SN thong 1
kich - Lap dat nut an xa khi
hoat bao - Lip dat dén led canh bao xa khi
chay - Lp dat coi dén xa khi




Thiét
bi

Théng s6 k¥ thuit twong dwong hoic cao hon

bv
tinh

S6
Luong

- Lap dat chudng bao xa khi

- Lip dat dau bao khoi quang + dé

- Lap dat du bao nhiét gia ting + dé

- bién tro cuoi kénh

- Lip dat day tin hiéu 2x0.75mm2

- Lip dat ong gen cing D16mm

- Lip dat ong gen mém D16mm

- Hop chianga D16

- Kep d& éng D16

- Méng song D16

- Vit tu phu

Nguobn goc,
xuat xu

UK

Béo hanh

-1 nam

H¢
théng
khi chira
chay

Thong so
cau hinh

Lap dat 6ng thép trang k&m d=15mm,
d=32mm; Lap dit cut thép trang kém
d=32mm, d=15mm; Lép dat té thu thép
trang kém D32/15

Lap dat dau phun xa khi 360 d6 d=32mm,
d=15mm

Lép dat van kich hoat dién tir cho binh
D32mm

Ong dong dai 3000mm két ndi binh khi

Chét chita chay FM-200

Lap dat binh chira khi FM-200 dung tich
140L, khoi Iwgng nap 1 binh 108kg, ap luc
lam viéc 50bar

Binh chura khi FM-200 dung tich 140L, ap
Iyc lam viéc 50bar

Laip dat déng ho ap luc 42/50bar kéem tiép
dieém gidm sat

Lap dat dai giit binh cho binh 140L (2 b
cho mdi binh)

Lap dat cong tic ap luc xa khi

Lap dat ong mém xa khi D32 kém van mot
chiéu

Lap dat day cap ngudn chong chiy chong
nhiéu 2x1.5mm2

Ong SP D20

Binh bot chita chay xach tay ABC 8kg

Binh chita chay xach tay CO2 5kg

K¢ dung 3 binh chira chay

Béng ngi quy, tiéu 1énh PCCC

Quang treo, gia d& dng D32, D15

He
thong




Thiét
bi

Théng s6 k¥ thuit twong dwong hoic cao hon

bv
tinh

S6
Luong

Ty ren M8

Son sat thép bang son cac loai, 1 nude 16t,
2 nudc phu

P4 cit sit 350mm, 100mm

Chdi quét son 2.5 inch, 4 inch

Lu son 159m; Bulong, ecu, long den MS;
Keo dén sat; Bang tan 10M

Binh chua khi FM-200 dung tich 68L, ap
lyc 1am viéc 50bar phuc vu van hanh, thir
nghiém, chuyén giao cong nghé, huéng dan
su dung

Chét chira chay khi FM:ZOO phuc vu van
hanh, thtr nghiém, chuyén giao cong nghg,
hudng dan st dung

Binh chira chay khi CO2 3kg phuc vu van
hanh, thtr nghiém, chuyén giao céng ngh,
hudéng dan st dung

Phé d& tuong xay gach chiéu day tuong
<=11cm; Trat tudng ngoai chiéu day trat
2cm, vita XM M75; Son tudng trong nha
khong ba -1 nudc 16t, 2 nudc phu

Nguon goc,
xuat xur

Viét Nam

Bao hanh

-1 nam

H¢
théng
thoat
nan

Thong so
cau hinh

Lép dat dén chiéu sang su co; Lép dat dén
Exit chi dan thoat nan; Lap dat ong gen
cung D16mm

Lap dat day tin hiéu 2x1.5mm?2; Hop chia
nga D16; Kep do ong D16; Vit du xoan
3Lx6L; Vit du xoan 2Lx6L

N& nhya 3Lx6L; N& nhya 2L.x6L; Bang
dinh di¢n nano 20y; Bang dinh dién nano
10y

Day cap rat nhya 10cm; Cura chong chay;
Cua chong chay EI70, kich thudc
1100x2350mm

Khoa tay gat kém phu kién; Vit du x04n
3Lx6L; Keo dan; No dan M10; Bulong,
ecu, long den M10

Nguobn goc,
xuat xu

Trung quéc

Béo hanh

-1 nam

He
thong

Thiét bi
chong

Thong so
cau hinh

Thiét bj cat lgc sét 01 pha dong tai Max
63A. Déng cat sé} so cap 100kA, mach loc
LC, cat sét thur cap S0kA

He
thong
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Thiét | Thong sé k¥ thuit twong dwong hoic cao hon | PV So
bi tinh | Lugng
sét, cat Chdng sét, Umg dung cho duong tin hi¢u
loc sét xung lan truyén 8/20u* va 1,2/50u*
OTOWA SPD OLA-CLDRJ48
Ng}lon, 80 | e
xuat xu
Bao hanh - 1 nam
Coc thép ma d(‘j)ng; Cap dong; Hoa chat
tiép dia; Cap dong
R Thong so Hop kiém tra tiép dia; Moi han héa nhiét;
H¢ FE . X N
théng cau hinh Khoan giéng i Hé
K 2 Vat tu phu (dau cos, bang dinh, day thit, thong 1
tiép dia Ny A
nhan dan....) va thi cong
Ng}l on £0¢, Viét Nam
Xxuat xu

5.4. Mt bang bé tri trang thiét bi

6. Phuong an camera giam sat

Bénh vién 1a khu vuc twong doi phire tap ca ngdy 1an dém. Rat nhiéu cac vu mat cap
dién ra ca ngay 1an dém, cac vu lira ddo, trom cap thuong xuyén dién ra bén trong bénh

vién, moc tai, hanh hung... cd ngay bén ngoai cong bénh vién,loi ich cia hé thong

camera mang lai c6 thé ké dén nhu sau:

- Kiém soat an ninh

- Bao vé tai san
- H0 trg Cong tac quan ly




- Ngin chin cac tinh hudng khiéu nai khong trung thuc
- Luu trit video va hinh anh

6.1. Phwong dn lip dit camera

Vi tri

- Lép dat tai cac khu vuc hanh lang tai tﬁng 1
- Lép dat giam sat tai 16i ra vao toa nha tai tﬁng 1 v6i dién tich khoang 50%

- Muc dich giam sat co ban nguoi di chuyén ra vao trong toa nha

Cong nghé:

.....

- Pau ghi hinh chat lugng Full HD, cong nghé IP
- Giam sat luu trit chuyén dong

Thiét bi dé xuat t6i thi¢u nhw sau:

Thiét
bi

Théng s6 k§ thuiat twong dwong hoic cao

hon

bv
tinh

S6
Luwong

Camer
a gidm
sat

Thong so cau hinh

- D6 phan giai 2 Megapixel.

- Cam bién CMOS kich thuéc
1/2.7”.

- Ho tro Starlight v6i d§ nhay
sang cuc thap 0.005Lux@F1.6.
- Chuan nén H265+.

- Ong kinh ¢6 dinh 3.6mm.

- Tam xa hong ngoai 30m véi
cong nghé hong ngoai thong
minh.

- Hd trg khe cdm thé nh¢ 256GB.
- Chuan chdng nuéc IP67.

Nguon gbe, xuat
XU

Trung Qudc

Bao hanh

-1 ndm

Chiéc

35

Pau
ghi
hinh

Thoéng so6 cau hinh

- Pﬁu ghi hinh 64 kénh camera IP
ho tro 1én dén 4K

- Chuan nén hinh nh
H.265+/H.264/MJPEG/MPEG4.
Hb trg camera 12Mp. Bing thong
dau vao max 320Mpbs

Cong mang

- T6i thiéu 1 cong mang giao
dién dong toc do 1 Gbps

O cling:

-2 6 ctmg HDD dung luong mdi
0 8TB

Chiéc




Ngudn gdc, xuat ;
£ £06, Trung Quoc

XU

Bao hanh -1 nam

6.2. Mt bang bé tri lip dit camera

(Xem trong phu luc bé tri trang thiét bi Cong nghé théong tin tai cdc vi tri cong ning
tai bénh vién)

Phédn bo camera tai cdc toa nha

Camera chu yéu duo lép dat tai sanh hanh lang tai téng 1 cac toa nha

2]
=

Toa nha
Nha A
Nha B
Nha C
Nha D
Nha G
Nha H
NhaT
Nha E
Nha A10

NININ WO (U |0

7. Phuong 4n phong mo

Theo thong tin khao sat, tai phong md hién tai da c6 cac trang thiét bi phuc vu cho
mo ndi soi, cac may déu co cong xuat tin hi¢u video theo chuan HDMI. Ngay nay phong
md can bd sung thém cac thiét bi may tinh cung cac thiét bi phu trg, muc dich dé:

Luu trit hinh anh, video qua trinh phﬁu thuat ndi soi

Truyén tai hinh anh ndi soi dén phong hoi chan cua bénh vién hodc tai bénh vién
tuyén trén, tro giup trong qua trinh phiu thuat cac ca kho

Truyén tai hinh anh noi soi truc tiép dén cac phong dao tao phuc vu muc dich dao
tao y khoa

Hién thj hinh anh ca chup 1am sang vé XQ, CT, MRI, ctia bénh nhan trg giup bac si
trong qua trinh xem xét ca bénh truc tiép tai phong mé



Quan ly thong tin bénh nhan théng qua phan mém HIS

7.1.  Phwong dn dé xuit

-B6 sung thém may tinh c6 thiét bi phu trg dé tich hop két ndi voi may ndi soi dé
ghi lai hinh anh, yéu cau vé may tinh nhu sau: Cdu hinh mdy tinh sir dung chip Intel
Core I3, RAM 8GB va 6 cimg SSD-240 dé chay cac tac vu chinh gom: Chirc ning
Capture hinh anh, Str dung phadn mém quan 1y bénh vién, sir dung phan mém chan doan
hinh anh dé doc anh va truyén tai hinh anh ndi soi 1én may cha luu trit, st dung cho
truyén tai hinh anh dén cac phong hoi chan qua hé théng video conference.

- Man hinh hién thi Full HD kich thudc 21.5 inch dam bao cho viéc doc hinh anh
duoc rd nét

- Card man hinh dam bao c4u hinh gdm 1 cong HDMI in dé két ndi v6i may ndi soi
va 1 cong USB 3.0 dé két ndi v6i may tinh

- B6 sung thém xe day di dong dé dit thiét bi may tinh, thuan tién cho viéc di chuyén
trang thiét bi dén cac vi tri trong phong mé theo ting ca md dong thoi lam vi tri dé lap
dit tivi, camera va loa/mic trong tuwong lai khi sir dung hé théng video conference

Trang thiét bi dé xuat nhu sau:

Thiétbi | Thong sé k§ thuit twong dwong hoic | PV tinh | S6 Lwong
cao hon
o - Toi thiéu Core i3-thé hé 12 tro
Bo xu ly lén
. B nho truy
May tinh 1 o hedu | - Téi thiéu SGB DDR4 Bo 4
phong mo .
nhién
51‘; nhéluu | 14 hidu 240GB SSD




Phu kien - Ban phim, chudt USB ‘
T - Day cap HDMI, Cap ngudn
Man hinh - Man hinh 21.8 inch Ful HD
- 1080 HDMI/ VGA
I:féiO;lﬁgOC, Viét Nam
Bao hanh -1 nam
Dau vao - HDMI am
. DPau ra - HDMI 4m
Cardbat k& néi | - Day USB Type C
hinh phong % ¢ A’n01 ay YPe Bo
mo ijgic;?&goc, Trung Qudc
Bao hanh -1 ndm
-Gia treo TV di dong (32-
Thong s6 cau | 65inch)
. an hinh -Téi trong : 45,5kg
fr(eeodtligio ne I -Chiéu cao: 1,6 m Bo
Ng}l on' 06, Viét Nam
xuat xu
Bao hanh -1 ndm

7.2. Mt bang bé tri thiét bi trong phong mé

Dé xuat dat thiét bi tai phong mé 1, 2,3,4 cua toa nha B

(Xem trong phu luc bé tri trang thiét bi Cong nghé théng tin tai cdc vi tri cong ning
tai bénh vién)

8. Phuong 4n thiét bi phuc vu bénh an dién tir
8.1. Thiét ké Kiosk thong tin

a) Phuong dn dé xudt

Kioks tu dong 14 thiét bi duogc thiét ké chuyén dung danh cho cac trung tim y té hay
cac bénh vién dé gitp cho qua trinh tiép nhén cling nhu kham chira tri mdt cach nhanh
hon. Va d6 ciing 1a mot xu thé mai hién nay. Nhiéu co s& y té, bénh vién khép ca nudc
da trién khai va ap dung rong rai. Loi ich ma Kiosk mang lai:

- Phuc vu nhiéu bénh nhan hon.

- Mot kiosk kham strc khée chi méat 5 phut 1a c6 thé kham cho mot bénh nhan. Viéc
nay nhanh chéng hon so vé6i quy trinh kham sirc khoe truyén thong tai cac bénh vién.
N6 lam tang hiéu qua khi c6 nhiéu bénh nhan dugc chan doan hon trong thoi gian ngan.



Do d6, ganh ning cho bénh vién sé it hon va tir d6 ciing nang cao chit lugng kham chita
bénh.

- Két qua tc thi dé cai thién hoac hd tro y té.

- Kiosk kiém tra strc khoe d& sir dung dong thoi cung cip cac két qua nhanh chéng
va chinh xac. Bénh nhan s& hoan toan hai long vi nhin duoc két qua cac chi sb can ban
mot cach nhanh chong, ngay sau khi sur dung.

- Giam 4p luc cho nhan vién y té.

- Tai cac bénh vién, nhan vién y té tiép don rat nhiéu luot bénh nhan. Luu giit ho so
cac bao cao xét nghiém cua tat ca ngudi bénh 1a mot nhiém vu kho khin va tén thoi
gian. Viéc phai cung cip nhanh chong va chinh xac 1am ho thuong xuyén chiu ap luc.
Céc kiosk kiém tra strc khoe giam bot ganh niang cho ho vi chung cung cip két qua ngay
1ap tirc, dam bao két qua cia timg nguoi 13 riéng tu va bao mat.

- Giam bt tiép xtc giita nhan vién y té va bénh nhan.

- Viéc str dung cac kiosk y té s& giam sb lwong nhan vién y té phai tiép can véi bénh
nhan do ngudi bénh 6 thé ty kiém tra. Piéu nay ciing giam ap luc giao tiép cho ca doi
bén.

- Mot giai phap dé 1am giam thiéu viéc 1y nhiém chéo cho nhan vién y té.

- Viéc str dung cac kiosk y té s& giam s luong nhan vién y té phai tiép can v4i bénh
nhan do ngudi bénh 6 thé ty kiém tra. Diu nay ciing giam ap luc giao tiép cho ca doi
bén.

Céac dic diém ndi bat cua kiosk thong tin cho bénh vién:

- Thiét ké chuyén dung, gon nhe phu hop dé dit noi cong cong

- Tra ctru thong tin bénh vién, diéu tra dich t&, xem tén cling nhu cong dung tac loai
thude. ..

- Gan thém may in nhi¢t cit tu dong: hd tro cho tinh ning léy s6 thir tu, xép hang tu
dong

- Tich hop may quét ma vach: c6 thé quét thé BHYT, ma bénh nhan. Tir d6 tra ciru
lich st kham bénh cling nhu thong tin bénh nhan mdt cach nhanh chéng va chinh xac



May In STT
May Quét Ma Vach

Thong s6 cau hinh k¥ thuat ctia Kiosk

- Kiosk c6 dang cay thAm my, tich hop may tinh cam Ung, may quét ma vach va
may in nhiét dé in s6 kham bénh

- May tinh AIO cam g chay hé diéu hanh window va cai phan mém lay s ty dong,
phan mém kiém tra thong tin va dang ky tu dong, cac phan mém nay duogc phat trién
dua trén cac phan hé cua hé théng HIS trong bénh vién: Phan h¢ hang doi, phan hé dang
ky khdm bénh, phan hé kiém tra thong tin kham chira bénh, ndi tra, ngoai tru...

- Yéu cau t6i thieu CPU Core i3, RAM 4GB

Théng tin gidi phap Kiosk trién khai thue té tai Bénh vién
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b) Thiét bi dé xudt va vi tri dat

Thiét bi | Thong s6 ky thuit twong dwong hoic cao hon bVT S6 lwong
Man hinh -22"" LED touch screen,
- C6 den hinh phy dang hop
Deén hinh phy LED chiéu sau dé thu hut
nguoi dung giao dich.
; X . -2 .z | - 01 may tinh CPU
E;OSS:,( ,ljg’p May tinh diéu khicn | 5 et BRAM/I28 GB SSD
hang tai | Mdy in nhiét - 01 may Hé thong | 2
sanh 18 - Chdng giat.
tan - Son tinh dién 16p, chong gi
Son phu: set, chéng tray xudc tot, bong
dep, d bén > 10 nam.
Ngudn gdc, xudt x| Viét Nam
Béo hanh - 1 ndm




Vi tri sir dung: Dit tai 2 quay don tiép va tiép nhan tai ting 1 nha A

8.2. Thiét ké dau doc vin tay

a) Phuong dn dé xudt

Véi nhu cau cap bach ddi véi bao mat cao ngay cang ting, sinh tric hoc da dugc
nhiam vao dé tao ra mot phuong phap nhan dang cho thé hé tiép ndi. Trong sb hang loat
cong nghé sinh trac hoc, nhan dang van tay dugc st dung thoi gian som nhét va mang
dén nhiéu co hoi hon 13 str dung nhitng céng nghé sinh tric hoc khac.

Nhan dang vén tay c6 thé 1a phuong phap phirc tap nhat cua tit ca cong nghé sinh
tric va dugc xac nhan qua nhiéu ing dung. Nhan dang vén tay di ching thyc mot cach
dic biét vé tinh hiéu qua cao cua nd va la cong ngh¢ duoc dé cao xa hon nita trong
nganh diéu tra toi pham hon mot thé ky.

Ngoai ra, Van tay co thé duoc chup anh lai va duoc sb héa bang nhiing thiét bi gia
thanh thap va nén mot cach hiéu qua nén chi mat mot dung luong nhé dé luu trir mot
lugng dir li€u 16n cua thong tin. V&i nhiing strc manh ndy, nhan dang van tay la mot
phan chil yéu trén thi trudng an ninh va tiép tuc canh tranh hon nhiing cai khac trén
khip thé gi6i ngay nay.

Pau doc van tay: Ddt tai cac khoa dac biét khu vuc thu tuc hanh chinh:

- Tich hop dugc v6i may tinh hé diéu hanh window
- Pat tiéu chuén tuan thu: FCC Class B, CE, ICES, BSMI, MIC, USB, WHQL, dé
nhay 16n hon 15kV



- May tinh phong md: Phuc vu dé két ndi véi cac may mo noi soi, camera dong thoi
dé y béc si st dung 1am thu tuc hanh chinh trén phén mém cho bénh nhan, doc va xem
két qua can 1am sang ctia bénh nhan

- Pic thi may tinh yéu cau luong RAM 16n vi chay nhiéu tic vu trén phan mém, dé
xuat stir dung RAM 8GB va 6 cting SSD 240GB

- C6 két ndi wifi va Bluetooth

- B6 sung card bét hinh rdi cho may tinh: két nbi HDMI

- Man hinh may tinh: Sir dung man hinh may tinh c6 d6 phan giai Full HD
1920x1080 két ndi thong qua cap Display port hodc HDMI. Ngoai ra dé doc hinh anh
duoc 16 hon cho cac ca XQ, CT, MRI can dau tu | man hinh chuyén dung chan doan
hinh anh

- Trong tuong lai s& can lap dat thém cac man hinh tivi 55-60 inch tai phong mo dé
phuc vu cho h¢ théng video conference, nén dé xuit thém mot gia treo tivi di dong tai
phong md dé dat may tinh thuan tién cho viéc di chuyén di dong tai céc vi tri trong
phong

b) Thiét bi dé xudt va phdn bé vi tri

Thiét bi dé xuit

Thiét bi | Thong s6 ciu hinh PVT | S6 lwong
Tinh nhay cam ESD . >‘15 kV, duge lap trong
truong hop
. Nhiét dg, hoat dong -0-40C
Pau doc A R ~ 0 0 A N
An ¢ Do am, luu triv - 20% - 90% khong ngung tu bo 30
van tay Quét dir liéu thang d6 xam | - 8-bit
Nguon gdc, xuat xu Trung Qudc
Bdo hanh - 1 nam

Phan bd vi tri

Céc thiét bj van tay dugc thiét ké phuc vu cho bénh nhan xac nhan cac giéy to, phiéu
trong qua trinh tham kham va diéu trj tai bénh vién, chinh vi vay céc thiét bi nay duoc
dat tai cac quéy lién quan dén thu tuc hanh chinh cua bénh vién, cu thé:

Vi tri S6 lwong | Muc dich

Quay thu ngan, vién phi Xéc nhan giay to nhép vién, thanh toan dich
AR 2 02 \ 1

cua bénh vién vy, bang ké dich vuy...

Quiy xtr 1y tha tuc bao 02 Xéc nhén céc gidy to bao hiém, thanh toan
hiém bao hiém, thuoc bao hiém....

Xéc nhan nhanh trong céac thu tuc khi cép
cuu

Khoa Cép ciru 01




bat tai cac phong kham tai khoa kham bénh
Khoa Kham bénh 04 dé xac nhan cac bang ké bao hiém, phiéu chi
dinh, phiéu cam két, phiéu thu thuat. ...
St dung 1am cac phiéu, gidy to cam két
Khoa CbHA & TDCN | 02 trong qua trinh chup chiéu, hay gay mé noi
soi
Khoa Phiu Thuat 02 SI:I dunAg 1?111 céc phiéu, gidy to cam két, hay
gay mé ndi soi
Khoa Noi tong hop 01
Khoa Noi tiét 01
Khoa A10 01
Khoa CT-CH 01
Khoa Da licu 01 Phan b tai khu vyc hanh chinh cac khoa,
Khoa Dinh dudng 01 dé bénh nhan 1am cac thu tuc hanh chinh
Khoa HSTC&CD 01 trong qué trinh diéu tri ndi tra
Khoa mat 01
Khoa Ngoai TH 01 Ngoai ra tai cac khoa ndi tra cé sir dung
Khoa PHCN 01 thém céac xe di dong co tich hop thém cac
Khoa RHM 01 may quét van tay, thuan tién trong viéc diéu
Khoa San - PK 01 tri khi bénh nhan xac nhan vt tu, thudc, hay
Khoa TDCN 01 thu thuc khac....
Khoa Tim mach 01
Khoa TMH 01
Khoa Ung budu 01
Khoa YHCT 01

8.3. Thiét bi di dpng danh cho bdc si

a) Phuwong dn dé xudt

Thiét bi di dong trong y t& 1a mot trong nhimg tiéu chi phuc vu EMR theo
TT54/BYT, muc dich cua xe day y té 13 noi chia di dong cho cac vat tu sir dung di
giuong nhu thudc, tiém, noi chira rac thai, hodc chira cac 6ng léy mau nghiém cua bénh
nhan va dan ma trong qua trinh diéu trj ndi tra tai bénh vién déng thoi chua may tinh,
may tinh bang dé diéu dudng vién hodc béc si phu trach nhap liu, ghi chi, xem thong
tin bénh an



Thiét bi | Thong so k§ thuit twong dwong hoic cao | PV tinh | S6 Luong
hon
+ 5 ngan kéo (2 nho, 2
Than xe trung, 1 16n). Thung dung
réc thai: 2 chiéc
+ Intel Core i3 thé hé 12 tré
. 1én; Man hinh 15.6 inch
Xe tiém Laptop + O clmg: SSD 240GB
(xe di +RAM: 8GB DDR4 b6 8
guAIong + Chudt va ban phim '
dién t) + Cong nghé CCD, don tia.;
May quét mad vach | Téc do: 330 scans/s.
+ Do bén cao, dang cam tay
Nguon gdc, xudt xtt | Viét Nam
Béo hanh - 1 ndm
Hé diéu hanh - Android 11 trd 1én
Bo xir Iy - T4i thiéu 8 Core
- T6i thiéu man hinh TFT
Man hinh LCD 12.4"; B phan giai:
May tinh 1600 x 2560 Pixels =
bén};; B0 nhé truy cap FO Chice 8
“x A - Toi thieu 4GB
ngau nhién
Dung luong luu trit | - THi thiéu 64 GB
Nguon gdc, xudt xtt | Trung Qudc/Pong Nam A
Bao hanh - 1 ndm

b) Phdn bé vi tri sir dung

Xe tiém va may tinh bang la 2 thiét bi phuc vu cho bénh an dién tor (EMR) s€ duoc

phan bd tai khu vuc ndi tril cia cac khoa, dé xuat phan bo chi tiét nhu sau:

Khoa/phong S6 lwong
Khoa Nbi tong hop 1 xe tiém
Khoa Noi tiét 1 may tinh bang




Khoa CT-CH

1 xe tiém

Khoa Da liéu 1 may tinh bang
Khoa PTTN 1 xe tiém
Khoa HHTM 1 xe tiém
Khoa mat 1 may tinh bang
Khoa Ngoai TH 1 xe tiém
Khoa Nhi 1 xe tiém
Khoa San - PK 1 xe tiém
Khoa Tam Than 1 may tinh bang

Khoa Tim mach

1 may tinh bang

Khoa TMH 1 xe tiém

Khoa Truyén Nhiém 1 may tinh bang
Khoa Ung buéu 1 may tinh bang
Khoa YHCT 1 may tinh bang

8.4. Thiét ké tram doc cho Bdc si chin dodn hinh dnh va bo sung mdy tinh
khoa lam sang

a) Phuwong dn dé xudt tram doc anh

Mo hinh mot tram lam viéc tiéu chuan cua Bac si chan dodn hinh anh

Phuong 4n 1, danh cho tram doc may CT, MRI: Ban lam viéc b6 tri 02 man hinh va
1 case PC, trong do.



- 01 man hinh chuyén dung hién thi hinh anh DICOM, kich thuéc tdi thiéu 27
- 01 man hinh hién thi théng tin Bénh nhan trén hé thdng RIS kich thudc téi thiéu
197 ¢6 chirc ndng hién thi théng tin bénh nhan trén phan mém RIS, nhap két qua chan

doan.

- 01 case PC ¢6 2 cong ra man hinh.

Phuong 4n 2, danh cho tram doc may XQuang: Ban 1am viéc bd tri 01 man hinh va
1 case PC, trong do.

- 01 man hinh hién thi thong tin Bénh nhan trén hé théng RIS va hinh anh trén PACS.
Kich thudc t6i thiéu 19”
- 01 case PC.

b) Thiét bi dé xudt cho tram doc anh va may tinh khoa lam sang

Danh sach thiét bi

Thiét bi | Thong s6 k§ thuat twong dwong hoic cao | PV tinh | S6 Lwong
hon
B6 xit It - Ti thiéu Core i5-thé hé 12 tr&
; y 1én

fgéﬁh&g‘;y 4P | _ T4 thidu 8GB DDR4
May tram | BO nh¢ luu trir | - Toi thieu 240GB SSD
doc chan n - Ban phim, chudt USB o
doan hinh Phu kién - Day cap HDMI, Cap ngudn BO 2
anh Min hinh - Man hinh 23.8 inch Ful HD

1080 HDMI/ VGA

Nguon goc, Viét Nam

xuat xu

Bao hanh -1 nam

Coéng ngh¢ man

hinh - IPS

111(11;’111’ thude man | 160 ihidu 27 inch 1 16 16:9
Man hinh | ;s ran o - Téi thiéu c6 phan giai
chuyén Do phan giai | 30407160 3MP Chiée )
dung Do sang tbi da_ | - Téi thiéu 350 cd/m2

Do twong phan | - Téi thiéu 1000:1

Nguén géc, 9

Xudt x{r Trung Quoc

Bao hanh - 1 nam
Thiétbi | Pduvao - HDMI 4m
thu tin Dau ra - HDMI 4m Bo 2
hi¢u Cong két ndi - Day USB Type C




Thiét bi | Thong so ky thuit twong dwong hoic cao | PV tinh | S6 Luong
hon

video do | Ngudn gbc, £

nét cao Xuat xu Trung Quoc

chuan . s <

HDMI Bao hanh - 1 nam

Vi tri phan bo trang thiét bi

Phong ban Phan b thiét bi

Khoa CBHA (Khu vuc doc | 2 mdy tinh tram doc anh va 2 man hinh doc anh

anh) chuyén dung

Khoa Giai phau bénh 01 may tinh

Khoa mit 01 may tinh

Khoa San - PK 02 may tinh

Khoa Sinh hoa 01 may tinh

Khoa TDCN 03 may tinh

Khoa Tim mach 01 may tinh

Khoa TMH 02 may tinh

8.5. Gidi phdp chiv ky sé

a) Phuong dn dé xudt

Theo khoan 6 Diéu 3 Nghi dinh 130/2018/ND-CP c6 hiéu luc, Quy dinh chi tiét thi
hanh Luat giao dich dién tir vé chit ky s6 va dich vu chung thyuc chit ky s6 néu rd:

Chir ky s6 1a mot dang chir ky dién tir duoc tao ra bang sy bién d6i mot thong diép
dir liéu str dung hé thong mat ma khong dbi xing. Theo do, ngudi co duge thong diép
dir liéu ban dau va khoa cong khai ctia ngudi ky c6 thé xac dinh duoc chinh xéc:

Viéc bién d6i néu trén dugce tao ra bang ding khoa bi mat twong tng voi khoa cong
khai trong cung mdt cap khoa

Su toan ven ndi dung cua thong di¢p dir liéu ké tur khi thyc hién viéc bién d61 néu
trén.

Hién nay co6 nhiéu giai phap chit ky s6, phd bién nhat 1a

Chir ky s6 Token hay con goi 12 USB Token 1a mot thiét bi chira cac dir liu ma
hoa va thong tin ciia mot doanh nghiép/ t6 chire/ ca nhan. Co thé hiéu USB Token gidng
nhu chiéc but dé ban c6 thé ky xac nhan cac giao dich, gidy td truc tuyén hop phap.
Nguoi ky phai luén mang theo USB Token va cai dit vao hé thong can ky. Giai phap
nay phit hop v6i ca nhan, t6 chirc 1am cong tac quan 1y, khéi luong chit ky hing ngay



khong nhiéu. Truong hop mat, quén USB token lam gian doan cong viéc, gay nhiéu bat
tién.

Chir ky s6 HSM 12 loai chit ky s6 sir dung cong nghé HSM dé luu trit cap khoa dién
tir va sir dung céc giao thirc mang dé truyén nhan va xu 1y 1énh ky. HSM (Hardware
Security Module) 13 mot thiét bi vat Iy dugc dung dé bao vé va quan 1y cac cip khoa
chung thu sb cho cac ung dung cé tinh xac thuc manh va xur Iy mat ma. V& hinh thuec,
HSM duoc san xuat dudi dang mot card PCI cim vao may tinh hodc 1a mot thiét bi phan
ctmg doc lap co két ndi internet.

La mot trong nhiing loai chir ky s6 dugc sir dung kha pho bién, chit ky s6 HSM mang
nhimg dic diém sau:

- Kha ning xac thyc danh tinh: Chit ky s6 HSM sir dung thiét bj phan cimg HSM dé
tao ra va bao vé cip khoa (gdm khoa bi mat va khoa cong khai). Thong qua chit ky s6
HSM c6 thé xac thuc danh tinh chil nhan cua chir ky.

- Pam bao tinh toan ven cho vin ban, hop dong, tai liéu da ky trén moi trudng dién
tu

- Bén canh d6, khac véi chit ky sé USB Token chi hd tro mot ngudi ky tai 1 thoi
diém, chit ky s HSM c6 thé linh hoat phan quyén va ky sé nhiéu cung lic mot cach
nhanh chéng, dé dang.

- Khong can luon mang theo thiét bi HSM bén ngudi, chir ky s6 HSM c¢6 thé hd tro
ky sd truc tuyén thong qua tai khoan online két ndi ma no tao ra.

- Chtr ky s6 HSM duge ciu tao bdi module bao mat phﬁn cung dat chuan FIPS 140-
2, cho kha nang thyc hién ky s6 1én dén 1.200 luot ky/ gidy. Pay 1a Iy do gitp HSM ¢6
thé dap ung cac tac vu ky sb nhiéu, nhanh (ky tu dong).

- Chit ky s6 HSM 1a giai phap hién dai hon so véi USB Token, manh rat phu hop
v6i nhitng don vi ¢ nhiéu ngudi sir dung nhung chi phi ban dau kha cao. Pé giam chi
phi hién nay c6 giai phap HSM chay trén mang Internet (cong nghé¢ CLOUD) giup giam
chi phi va dé dang trién khai, sir dung.

Trong du 4n ndy dé dam bao su mé rong trong 5 dén 10 nim t6i, dé xuat sir dung
cong nghé HSM trong viéc thuc hién chit ky s6 danh cho cac bénh vién Pa khoa cip
tinh, bénh vién da khoa cép khu vuc va st dung loai chit ky s6 Cloud.

b) Phuwong dn phéin bé chit ky so

Tai bénh vién cac bac si s& 12 nguoi quyét dinh trong viéc tham kham va diéu trj ddi
v6i bénh nhan, chinh vi vay, céc chir ky sb can phan bd dén tung bac si tai tirng khoa
phong trong khéi chuyén mén: Khoa kham bénh, khoa Can 1am sang, khoa diéu tri ndi
ngoai tru.



Pé xuit phuong 4n phan bd dua trén sd lugng nhan sy 13 bac si hodc trudng phd
khoa phong tai bénh vién da khao sat:

Phong ban S6 lwong chir ky s6
Ban Giam Déc 3
Phong Té chic can bd

Phong Hanh chinh quan tri

Phong K& hoach tong hop
Phong Tai chinh- K& toan
Phong DPiéu dudng

Khoa Kiém soat nhiém khuan

Khoa Noi tong hop
Khoa Ndi tiét
Khoa Cip ctru
Khoa A10

Khoa CDHA
Khoa CT-CH
Khoa Da liéu
Khoa Dinh dudng
Khoa DPTTN

Khoa Duogc

Khoa Giai phau bénh
Khoa HHTM
Khoa HSTC&CD
Khoa Kham bé&nh
Lao khoa

Khoa mét

Khoa Ngoai TH
Khoa Nhi

Khoa Phau Thuét
Khoa PHCN

Khoa RHM

Khoa San - PK
Khoa Sinh hoa
Khoa Tam Than
Khoa TDCN

Khoa Tim mach
Khoa TMH

Khoa Truyén Nhiém
Khoa Ung budu
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Phong ban S6 lwong chir ky sb
Khoa VS - SHPT 3

Khoa YHCT 2

Phong GBYK 2

Diéu dudng tai cac khoa phong 166

9. Phwong 4n thiét ké dwong cip mang, cip quang

9.1. Quan diém thiét ké véi cdc dwong cdp nhw sau:

Theo tiéu chuan k¥ thuat cap mang cat5, cat6 truyén tét v4i khoang cach
dudi 100m giira 2 thiét bi, trén 100m s& str dung thiét ké dudng cap quang

Déi véi két ndi cap mang: gdm cac két ndi tir switch tai cac tang cua toa
nha két ndi dén cac dau cudi tai tur tﬁng hoac tor mot tﬁng kéo dén nhiéu
tang, cac vi tri node mang trong du 4n gdm c6 may tinh cung cap méi, cac
vi tri wifi, camera, dau ghi hinh, kiosk théng tin. Vi mdi vi tri ching t6i
thiét ké dy toan 12 95m day cho mot két nbi

Pbi vai két cap quang: Theo mod hinh thiét ké vat Iy va dia hinh phan bo
cac toa nha tai bénh vién, cac toa nha s& duoc két ndi voi nhau béng cac
duong cap quang, diém ndi trung tAm 1a nha D duoc thiét ké dit giira tit ca
cac toa nha, dudng cap quang s& két ndi vong qua cac toa nha va nha D
nhu mo hinh thiét ké dé tiét kiém chi phi va dam bao tinh dy phong cia
duong cap treo. Tong sb dudng cap quang 1a 11 dudng cap, dé xuit thiét
ké du toan 1a 350m cho mdi dudng cap quang két ndi

Pbi v6i vat tu ong nhua tron: Sir dung dé bao boc cac dudng cap quang,
cap mang tang tinh an toan cho day cap du li€u, 1a phuong an thi cong hiru
hiéu va tiét kiém ddi véi cac du an nang cap. Thiét ké khdi luong dudng
dng nhya tron bang tong dudng cap mang va cap quang

Déi voi gen hopvudng ludn day kich thude 20x20: Str dung dé bao boc cac
duong cap mang trién khai tai phong 1am viéc két ndi dén tirng thiét bi dau
cubi. Thiét ké dé xuét vdi mdi node mang trong phong méi can khoang 5m

Déi véi gen hopvudng ludn day kich thude 100x60: Sir dung dé bao boc
cac dudng cap mang, cap quang hoic dng nhuya tron trién khai tai phong
1am viéc két ndi dén timg thiét bi dau cudi, cac vi tri gom nhiéu ddy mang
nhua ban quay, ti k¥ thuat. Thiét ké dé xuit voi méi node mang trong
phong méi can khoang 3m

ODF16 port: Dung dé bao vé mdi han day cap quang, thiét ké vong nén s&
sir dung 8 ODF dit tai cac toa nha, riéng toa nha trung tdm (nha D) s& can
3 ODF dé két ni 3 vong ring



- Ta rack mang va thanh ngudn: Pit tai cac tang cta tda nha theo thét ké dé
chira cac thiét bi chuyén mach, ODF...

- Céc vat tu phu kién khac bao gém e vit, no, day budc, day dién cép nguén,
0 cam, hat mang, diy nhdy quang, nhdy mang... d€ xuat thanh mot goi

chung

9.2. Khoi lwong vit tw trién khai theo thiét ké

ludn day loai 16n
100x60 (str dung boc
day cap mang va cap
quang tai cac vi tri
trong phong lam
viéc c6 nhidu day di
vao)

ludn day loai 16n
100x60

Loai vit tw Thong s6 PVT KL Giai thich
Cap mang Cép mang Cat 6E Mét 13.300 Téng khéi lugng
node méi bao gom
Trung Qudc wifi, camera, may _
tinh 1a 140 nod, moi
node phéan bb trung
binh 95m
Cap quang Cap quang Met 3.850 Theo thiét ké gom 11
singlemode hodc | singlemode hodc duong céap quang,
ViCom loai 8Fo két | ViCom loai 8Fo mdi dudng thiét ké
nﬁ% link gitra cac toa [~ - ¢ Qudc trung binh 350m
nha
ODF 16port dat tai ODF 16port Bo 11 GOm 8 node tai cac
ta rack cac toa nha toa nha, 3 node tai
dé bao vé méi han nha D
cdp quang Han cép quang
Viét Nam/Trung
Quéc
Ol}g nhya tron mém Opg nhya tron mém | Mét 17.150 Pugc tinh bang tong
ludn day cho cép ludn day cho cép cap mang va cap
mang va cap quang | mang va cap quang quang
(muc 1+2)
Trung Qudc
Ogg nhua vuéng Or}g nhya vuong Mét 700 Téng 140 node
ludn day cép loai ludn day cép loai mang, mdi node thiét
20x20 (sir dung boc | 20x20 ké 5m
day cap mang va cap z
quang tai cac vi tri Trung Quéc
trong phong lam
viéc) ]
()ng nhya vuong Ong nhya vudng Mét 420 Téng 140 node

mang, mdi node thiét
ké 3m

Viét Nam/Trung
Quoc




Loai vat tu Théng s6 DVT KL Giai thich
O mang RJ45 trong | O mang RJ45 trong | Cai 21 Gom 21 vi tri may
phong phong tinh
Trung Quéc
Vit tu mang khac Vit tu mang khac Hé 1
(dau mang RJ45, (dau mang RJ45, thong
day rat budc, day day rut bp(f)c, oc vit,
dién, hat mang...) nd, odf, 6 cam, day
dién, hat mang...)
Trung Quoc
Tt rack mang 6U Tt rack mang 6U Bo 15 Theo thiét ké gom 15
treo twdng va chi phi | treo twdng va chi phi vi tri
lap dat lap dat
Trung Qudc
O cam dién rack O cam dién rack Cai 15 Theo thiét ké gébm 15
vi tri
Viét Nam/Trung
Quoc
Day nhay mang 10m | Day nhay mang 10m | Cai 40
Day nhay quang Déay nhay quang Cai 40
10m 10m
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11. Tong hop danh muc va ciu hinh thiét bi

TT | Thiét bi Théng s6 ciu hinh PVT S6 lwgng
Thiét bi
mang 10i
I |
phong
may chi
Hinh dang va | - Dang Rack kich thudc
kich thudc 1U (48.3 x4.4x46.8 cm)
2 - Tbi thiéu 48 cong quang
ggrvlfnﬁ?g giao dién SFP+ te do
10Gbps
2 - Tbi thiéu 8 cong quang
SOEikm‘f‘ng giao dién QSFP toc do
P 100Gbps
Ning luc - T6i thiéu 2.56 Tbps
T?.C (.10 truyen | _ Tbi thiéu 1Bpps
201 tin
Bonhddem | 7 hidu 32MB
cho goi tin
Do tré - T6i da 800ns
Bo vi xur ly - Téi thiéu Quad-Core x86
, Bonhotruy | 14 thidu 8GB
Thiét bi cap ngau nhién
I |chuyén | BOhGhrutd | 1s 8, 3568 Bo )
mach 161 dir ligu

Nguon dién

- T6i thiéu 2 nguodn hoat
dong va c6 co ché du

A phong (Su dung ngqén
dau vao 100240V AC thn s6
50/60Hz)
- T61 thiéu 2 quat,hoat
Quat dong va co co che du
phong
Xu ly loop FO
(STP - T6i thiéu 64 (MST)/510
) (RPVST+)
instances)
SO lugng luat ) i
loc gobi tin - Toi thiéu 2K
ACLs
S0 lugng tuyen | rai pisy 128 duong va
duong can . \
e 1K nhém duong
bang tai
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TT

Thiét bi

Thong s6 cau hinh

bVT

S6 lwong

Tinh nang
Layer 2

- Phai c6 giao thuc
802.1w Rapid Spanning
Tree, giao thuc 802.1s
Multiple Spanning Tree
Protocol va hd tro Rapid
Per VLAN Spanning Tree
(RPVSTH)

- Hd trg quan 1y tdi thiéu
4096 VLANSs

- Phai c6 giao thirc 802.3ad
Link Aggregation/LACP
dam bao gom duoc toi
thiéu 64 cong trén mot
nhom va hd trg téi thiu
128 nhém mdi hé thong

- Phai hd trg Multi-Chassis
Link Aggregation (MLAGQG)
v6i tbi thiéu 64 cong cho
mdi MLAG

- Phdi hd trg IGMP
v1/v2/v3 snooping

- Phai h trg diéu khién
quéan ly bao goi tin quang
ba

Tinh nang
Layer 3

- Phai ho trg cac giao thirc
dinh tuyén OSPF,
OSPFv3, BGP, MP-BGP,
IS-IS, and RIPv2

- Hd tro can bang tai 128
duong Equal Cost
Multipath Routing
(ECMP)

- Hd trg VRF, EVPN,
Route Maps, IGMP v2/v3,
PIM-SM / PIM-SSM, RP
(RFC 4610), VRRP,
Virtual ARP (VARP),
Policy Based Routing
(PBR), uRPF, Network
Address Translation

Tinh nang
quan ly, giam
sat

- Port Mirroring (4 active
sessions), L2/3/4 Filtering
on Mirror Sessions, Port
Channel source and
destination, Mirror to
CPU, H) trg SNMP
v1,2,3, Syslog, AAA
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TT | Thiét bi Théng s6 cAu hinh PVT S6 lwong
- HO tro MAC ACLs, ACL
Drop Logging and ACL
Tinh nine bio Counters, Control Plane
L & Protection (CPP), DHCP
: Relay/Snooping, MAC
Security, TACACS+,
RADIUS
- 6 Module quang giao
dién SFP+10Gbps, 1
.+ | module quang giao di¢n
Module c6 san | p 145 160 do 1 Gbps, 1
module quang giao dién
RJ45 toc @6 10Gbps
Cable c6 san é;?%gg]?pil@n QSEP t0c
Ngu on goc, Mexico
xuat xir
Béo hanh - 1 ndm
Hinh dang va | - Dang Rack kich thudc
kich thudc 1U (48.3 x 4.4 x 46.8 cm)
2 - Ti thiéu 48 cong quang
Congmang | oo dicn RJ4S tée d
Downlink 10Gbps
2 - Tbi thiéu 8 cong quang
OMe M giao dign QSFP the g
P 100Gbps
Naéng luc - Ti thiéu 2.56 Tbps
T?.C (_io truyen | _ Tbi thiéu 1Bpps
go1 tin
]C?’}fon;; fiflm - T4 thiéu 32MB
Thlet;bl bo tré - T6i da 800ns
chuyén — T
2 | mach may B? vi )’(u’ ly - T6i thiéu Quad-Core x86 Bo |
ch (server | Bonhotruy 1 i g6
switch) cap ngau nhién
BonhG hrurlr | s ics 3068

dir licu

Nguodn dién

- T6i thiéu 2 nguodn hoat
dong va co6 co ché du

Pl phong (Str dung nguon
dau vao 100-240V AC tan sb
50/60Hz)
- Téi thiéu 2 quat hoat
Quat dong va co6 co ché dy
phong
?S“Ti)y l0op |14 thidu 64 (MST)/510
) (RPVSTH)
instances)
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TT

Thiét bi

Thong s6 cau hinh

bVT

S6 lwong

S6 lugng luat
loc goi tin
ACLs

- Téi thiéu 2K

S6 luong tuyén
duong can
bang tai

- T6i thiéu 128 dudng va
1K nhom duong

Tinh nang
Layer 2

- Phai c6 giao thtc
802.1w Rapid Spanning
Tree, giao thic 802.1s
Multiple Spanning Tree
Protocol va hd trg Rapid
Per VLAN Spanning Tree
(RPVSTH)

- Hb trg quan 1y tdi thiéu
4096 VLANSs

- Phai c6 giao thuc 802.3ad
Link Aggregation/LACP
dam bao gom duoc toi
thiéu 64 cong trén mot
nhém va hd trg tdi thiéu
128 nhém mdi hé thong

- Phai hd trg Multi-Chassis
Link Aggregation (MLAGQG)
v6i tbi thiéu 64 cong cho
mdi MLAG

- Phdi hd trg IGMP
v1/v2/v3 snooping

- Phai h trg diéu khién
quéan ly bao gobi tin quang
ba

Tinh nang
Layer 3

- Phai hd tro cac giao thirc
dinh tuyén OSPF,
OSPFv3, BGP, MP-BGP,
IS-IS, and RIPv2

- H) tro can bang tai 128
duong Equal Cost
Multipath Routing
(ECMP)

- Hd trg VRF, EVPN,
Route Maps, IGMP v2/v3,
PIM-SM / PIM-SSM, RP
(RFC 4610), VRRP,
Virtual ARP (VARP),
Policy Based Routing
(PBR), uRPF, Network
Address Translation
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TT | Thiét bi Théng s6 cAu hinh PVT S6 lwong
- Port Mirroring (4
active sessions), L2/3/4
Filtering on Mirror
Sessions, Port Channel

Tinh nang source and destination,
quan 1y, giam | Mirror to CPU, H tro
sat SNMP v1,2,3, Syslog,
AAA
Cap nhat nang cap hé
diéu hanh khong can
khéi dong lai
- Hd tro MAC ACLs, ACL
Drop Logging and ACL
Tinh ndng béo Counte'rs, Control Plane
mat Protection (QPP), DHCP
: Relay/Snooping, MAC
Security, TACACS+,
- RADIUS
NgAuonr £06, Mexico
Xuat xu
Bao hanh - 1 nam
Hinh dang va | - Dang Rack 1U (38.5 x
kich thudc 216 x 160mm)
Thongluong | b4 16m hon 7Gbps
toi da
Téc d6 IPS - Phai 16n hon 1.4Gbps
Tocdongan | by i 16n hon 900Mbps
chén xam nhép
S6 lugng két | - Phai 16n hon 1.5 triéu két
ndi dong thoi | ndi
Toc do tao két | - Phai 16n hon 45,000 két
ndi méi nbi/s
o Téc do phén
3 Erlﬁﬁtgti;a ;ﬁﬁ;‘;m - Phai 16n hon 715Mbps B .
TLS/SSL
- T6i thiéu 8 cong mang
giao dién fiéng toc do 1
Céng mang Gbps, 2 cong mang giao

dién RJ45 hodic SFP toc do
1Gbps ket noi chia sé dit
liéu

Kha nang mo
rong vé cong
mang

- 8 cong mang giao dién
RJ45 toc do 1 Gbps/ 8
cong mang giao dién SFP
tbc d6 1 Gbps/ 4 cong
mang giao dién SFP + tdc
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TT

Thiét bi

Thong s6 cau hinh

bVT

S6 lwong

do 10Gbps/ 4 cér}g mang
giao dién RJ4}5 toc do 1/2.5
Gbps cung cap PoE

Tinh nang

Bao mat

- Kiém tra va bao vé
chuyén sau ung dung trong
luu lvong mang

- Bao vé chdng lai cac
phén mém doc hai, chéng
lai hoat dong khai thac
trong cac luu lugng ma
hoa va khong ma hoa

- Ngan chan va phat hién
trude cac cudc tan cong da
biét va chua biét lién tuc tir
dich vu bao mét nha cung
céip, 6 hd tro cia Al

- C6 kha nang két nbi tich
hop v6i cac mién mang
bao mat 16p 7

- Céc tinh nang co ban:
dinh tuyén tinh, NAT,
PAT, mién DMZ, cin béng
tai, 1oc dit liéu, trién khai
chinh sach loc va cho phép
- Céc tinh nang quan ly
thong qua giao dién web,
man hinh theo doi truc
quan cic thong s6 hé thong
va bao mat, ghi log cac su
kién, tich hop cac phan
mém bén thir 3 dé giam sat
hoat dong

License

- 3 nim ban quyén sir dung
tinh nang bao mat cia
hang

Nguodn goc,
xuat xit

Pai Loan

Thiét bi
can bang
tai

Cong WAN

-4 céng WAN giao dién
RJ-45 tdc do 1Gbps

Cong LAN

- 1 Cong LAN giao dién
RJ45 tdc d6 1 Gbps, 1
cong DMZ giao dién RJ45
tbc d6 1 Gbps

Nang luc

- H6 trg 80K phién NAT,
nang luiwcj
900Mbps(static), S00Mbps
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TT

Thiét bi

Thong s6 cau hinh

bVT

S6 lwong

(PPPOE) chiu tai 1én dén
200user

Tinh nang

- Ho tro cac dich vu cao
cap nhu Leasedline,
L2VPN, L3VPN,
MegaNET...

- VPN 200 kénh
(OpenVPN,
IPSec(Ikevl,IKEvV2,
XAuth), SSL, PPTP,
L2TP...), VPN Trunking
(LoadBalance/Backup),
VPN qua 3G/4G (Dial-
out).

- Web Portal, Firewall,
quéan ly theo
Username/Password,
Content Security
Management (CSM).

Nguodn goc,
xuat xir

Trung Qudc

Bao hanh

-1 ndm

I

May chi
& thiét bi
Iwru triv

May chu
ung dung 1

Kich thude
may chu

- Dang rack 2U

Bo xtt Iy

- Ti thiéu 1 CPU 3.1GHz
c6 16C/32T

- C6 thé mé rong thém 1
CPU hd trg dén 40C

B nho truy
cap ngau nhién

- T6i thiéu 4 thanh RAM
32GB DDR4

- M6 rong thém dén 12
thanh RAM, dung lugng
dat 8TB

B¢ nh¢ luu triv

- C6 san t6i thiéu c6 sin 4
6 SSD dung luong 960GB
kich thudce 2.5 inch

- Mo rong 1én dén 24 6 2.5
inch

Bodieukhitn | 5 1o RAID 0, 1, 5, 10
luu trix

] - T6i thiéu 2 cong mang
Cong mang giao dién RJ45 toc do

10Gbps
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Thiét bi

Thong s6 cau hinh

bVT

S6 lwong

Cong két ndi
SAN Storage

- T6i thiéu 1 SAS 12Gbps
Host Bus Adapter External
Controller

Nguon dién

- T6i thiéu 2 ngudn 800W
hoat dong du phong cho
nhau

Quan ly

- H6 tro quan 1y tir xa qua
web

- Cong theo dai tu dong
SNMP

Bao mat

- Phai hd tro
Cryptographically signed
firmware, Secure Boot,
Secure Erase

Quat

- Hd tro 1én dén 6 quat

PCle

- Phai ho trg 1én dén 8 x
PCle Gen4 slots

Hé diéu hanh

- Phai hd trg t6i thicu
Canonical Ubuntu Server
LTS, Citrix Hypervisor,
Microsoft Windows Server
with Hyper-V, Red Hat
Enterprise Linux, SUSE
Linux Enterprise Server,
VMware ESXi

Nguodn goc,
xuat xit

Malaysia

Béo hanh

-1 nam

May chu
ung dung 2

Kich thudce
may chu

- Dang rack 2U

Bo xtt 1y

- Ti thiéu 2 CPU 2.2GHz
c6 26C/52T

- C6 thé mé rong thém 1
CPU hd trg dén 40C

B nho truy
cap ngau nhién

- C6 san t6i thiéu 4 thanh
RAM 32GB DDR4

- Mo rong thém dén 12
thanh RAM, dung lugng
dat 8TB

B¢ nh¢ luu triv

- C6 san toi thiéu co san 4
6 SSD dung luong 960GB
kich thudce 2.5 inch

- M6 rong 1én dén 24 6 2.5
inch

Bo diéu khién
luu trix

-Ho tro RAID 0, 1, 5, 10
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TT

Thiét bi

Thong s6 cau hinh

bVT

S6 lwong

Cong mang

- T4i thiéu 2 céng mang
giao dién RJ45 toc do
10Gbps

Cong két ndi
SAN Storage

- T6i thiéu 1 SAS 12Gbps
Host Bus Adapter External
Controller

Nguodn dién

- T6i thiéu 2 ngudn 800W
hoat ddng du phong cho
nhau

Quan ly

- H6 tro quan 1y tir xa qua
web

- Cong theo ddi tu dong
SNMP

Bao mat

- Phai hd tro
Cryptographically signed
firmware, Secure Boot,
Secure Erase

Quat

- Hd tro 1én dén 6 quat

PCle

- Phai ho trg 1én dén 8 x
PCle Gen4 slots

Hé diéu hanh

- Phai hd tro t6i thicu
Canonical Ubuntu Server
LTS, Citrix Hypervisor,
Microsoft Windows Server
with Hyper-V, Red Hat
Enterprise Linux, SUSE
Linux Enterprise Server,
VMware ESXi

Nguodn goc,
xuat xir

Malaysia

Bao hanh

-1 nam

Bo luu trir
SAN

Kich thudc

- Rack 2U

B¢ diéu khién

- T6i thicu 2 b dicu khién
chira 8 cong SAS toc do
12Gb

CPU

- Téi thiéu 4 161, >=2.2Ghz

Khoéng gian
luu trix

- Co sdn 12 6 dia SSD
dung lugng mdi 6 960GB
kich thudce 2.5 inch

- HO tro tdi da 24 b dia
kich thudc 2.5 inch

B¢ nh¢ luu triv

ngau nhién

- T6i thiéu 16GB mdi bd
diéu khién

Giao dién két

- Hb tro két ndi qua FC,

nbi may chu | iSCSI, SAS
x - H6 tro RAID 1,5,6,10
Hotro RAID 1y -0 ADAPT RAID
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Thiét bi

Thong s6 cau hinh

bVT

S6 lwong

Di chuyén dir
liéu

- H6 tro Replication thong
qua FC hodc iSCSI gitia
cac model cung loai cung
hang, Volume Copy

Quan ly

- Quan ly du¢i dang Web
HTMLS, CLI hodc thong
qua Vcenter

- HO tro hé didu hanh
Windows 2022, 2019 and
2016 , RHEL 8.2 and 7.8,
SLES 15.2 and 12.5,
VMware 7.0 and 6.7,
Citrix XenServer 8.x and
7x

- Tich hgp 4o hoa:
VMware vSphere (ESXi),
vCenter; SRM, Microsoft
Hyper-V

- Co giao dién giam sat
hoat dong, giao thuc
SNMP, hd trg gui email
thong bao su kién, ho tro
log, syslog

Nguon dién

-Co t6i thiéu 2 ngudn cong
suat 580W hoat dong du
phong

Dich vu

- HO tro trong 4 nam

Nguon goc,
xuat xu

Malaysia

Bao hanh

-1 ndm

Bo luu tri
NAS

Kich thuée

- (HxWxD) 188.2 x 329.3
x 280.8 mm

Bo xtt Iy

- Téi thiéu 1 CPU 2.2GHz
4C/8T

B nho truy
cap ngau nhién

- Tbi thiéu 8GB gdm 2
thanh 4GB DDR4

- C6 thé mé rong 1én 32GB
thong qua khe mo rong

Cong mang

- T6i thiéu 2 céng mang
giao dién RJ45 toc do
2.5Gbps

O dia

- C6 san 12 6 dia HDD
dung lugng 8TB toc do
7.2K RPM, cache 256MB

Tinh nang

- Quan ly SAN, hd trg tbi
thiéu cac RAID 1, 5,10,
quén ly nguoi dung, quan
1y thu muc, chia sé thu
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TT | Thiét bi Théng s6 cAu hinh PVT S6 lwong
muc, tdi thiéu ho tro cac
giao thiee SMB, iSCSI...
- Ti thiéu hd trg quan ly
Quén Iy va qua giao dién WEB, c.(')
o giao thirc SNMP d¢ giam
glam sat . ;
sat mang, logs, syslog, tich
hop email
Nguodn goc, £
Xuét xu Trung Quoc
Béo hanh - 1 ndm
- Xac thuc doanh nghiép :
5 S:ch;%i Thong s cAu | Co; Do ma hoa : SHA - B6
A hinh 256; B¢ dai khoa 2048 bit: i 1
mem ,
cod
- Dung luong t6i thiéu
5TB/théang;
- A x A - Tai khoan admin cho
Luu trix Thoéng s0 cau . . ] <
6 CLOUD hinh phép quan tri thu’ muc; Nam 3
- Phai ho trg giao thuc S3
dé két nbi dén may chu;
HTTPS: c6
Thiét bi
m chuyén ]
mach cac
toa nha
Hinh dang va | - Dang Rack kich thudc
kich thudc 1U (43.9 x 4.35 x 27.6cm)
Céng mang - T6i thiéu 48 cépg mang
L giao dién RJ45 toc do
Downlink
iGhps
2 - T61i thi€u 4 cong quang
Sgﬁikmang giao dién SFP+ tac do
) 10/25Gbps
Tlllliét‘bi Ning luc - Ti thiéu 296Gbps
chuyen Toc do truyén Loz
. gicg) ;alll . géAi ti}?’ _ Toi thiéu 220Mpps Chike )
(i tri f’}fong M |- Téi thidu 4MB
gom) Do tré - Tr 2.8 microseconds
B6 vi xir ly - T6i thiéu Dual-Core x86
Bonhd truy | 14 thidu 4GB
cap ngau nhién
BOnhG lwu trlt | 76; thidu sGB

dir lidu

Nguon dién
dau vao

- T6i thiéu 2 nguodn hoat
dong va co co che du
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Thiét bi

Thong s6 cau hinh

bVT

S6 lwong

phong (St dung nguén
100-240V AC tan so
50/60Hz)

Quat

- Téi thiéu 1 quat,hoat
dong va c6 co ché du
phong

Xu 1y loop
(STP
instances)

- T6i thiéu 64 (MST)/254
(RPVSTH)

S6 lugng luat
loc goi tin
ACLs

- Téi thiéu 1K

S6 luong tuyén
duong can
bang tai

- THi thiéu 64 duong va
256 nhém duong

Tinh nang
Layer 2

- Phai c6 giao thuc
802.1w Rapid Spanning
Tree, giao thuc 802.1s
Multiple Spanning Tree
Protocol va hd trg Rapid
Per VLAN Spanning Tree
(RPVSTH)

- Hb trg quan 1y tdi thiéu
1024VLANS, t6i da 4096
VLANSs

- Phai c6 giao thirc 802.3ad
Link Aggregation/LACP
dam bao gom duoc toi
thiéu 8 cong trén mot
nhom va hd trg téi thiéu 52
nhom mdi hé thong

- Phai hd trg Multi-Chassis
Link Aggregation (MLAG)
v6i ti thiéu 16 cong cho
mdi MLAG

- Phdi ho trg IGMP
v1/v2/v3 snooping

- Phai hd trg diéu khién
quén ly bao goi tin quang
ba

Tinh nang
Layer 3

- Phai hd trg cac giao thirc
dinh tuyén OSPF,
OSPFv3, BGP, MP-BGP,
IS-IS, and RIPv2

- HO tro can bang tai 128
duong Equal Cost
Multipath Routing
(ECMP)

- Hb trg VRF, EVPN,
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TT | Thiét bi Théng s6 cAu hinh PVT S6 lwong
Route Maps, IGMP v2/v3,
PIM-SM / PIM-SSM, RP
(RFC 4610), VRRP,
Virtual ARP (VARP),
Policy Based Routing
(PBR), uRPF, Network
Address Translation
- Port Mirroring (4 active
sessions), L2/3/4 Filtering
on Mirror Sessions, Port
Tinh nang Chapnel. source and
quén Iy, gi4m destmathon, Mirror to
. ’ CPU, Ho trg SNMP
sat v1,2,3, Syslog, AAA
Cap nhat nang cap hé diéu
hanh khong can khoi dong
lai
- HO tro MAC ACLs, ACL
Drop Logging and ACL
Tinh nang bao | Counters, Control Plane
mat Protection (CPP), DHCP
Relay/Snooping,
TACACS+, RADIUS
. 5| -2 module quang giao dién
Module ¢6 san quang tbc d6 10Gbps
Ng}l on 806, Mexico
Xuat xu
Béo hanh - 1 ndm
. .| -Dangrack 1 U kich
(o a8 Ve 1 445 x 240 x 44
ich thudc
mm
- 24 cong mang giao
dién RJ45 toc d6 1 Gbps
Cong mang va 4 cong mang giao
Thiét bi di¢n SFP+ tc do 10
Chu}’éf{ Gbps
o | machtang | Nang lyc - Téi thiéu 128Gbps Chiée
clacactoa [z~ . .. OO 6
nha (24 Toc do goitin | - T(?l thl?u 95.23Mpps
cbn N, - T61 thiéu 800 MHz
g BO vi xtr 1y ARM
B¢ nhé - T6i thiéu 256MB
BonhGdem | _14; thidu 1.5MB
go1 tin
Tinh nang - H6 tro STP, hd trg
layer 2 LAG dén 8 port, hd tro
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TT | Thiét bi Théng s6 cAu hinh PVT S6 lwong
dén 4094 VLANS, Voice
VLAN, IGMP...
- HO tro toi thiéu IPv4
Static routing dén 90
. tuyén duong
};;lehr r;ang - HO tro cdu Nhinh L3
interfaces, ho trog L3
LAG interface
- H6 trg DHCP
- Téi thiéu hd trg STP
Tinh ndng bao | ngan chan Loop, gid mao
mat DHCP, diéu khién bao
broadcast, Port security
T ong |- Téi thidu hd trg Web,
S SSH, SNMP
glam sat i
I;llg;o;ﬂgoc, Trung Quoc
Bao hanh - 1 nam
] - ’Téi thiéu 8 cong mang
Cong mang toc do 1 Gbps giao dién
AL RJ45
gﬁf;ﬁ’;ﬁg Tinh nang - Svyitch chia mang thong y
3 oo tai'tc‘)a switch thqon}lg (unmanaged Chiéc 30
nha, phong Neudn o8 switch)
Epon 806, Trung Qudc
xuat xu
Bao hanh - 1 nam
Thiét bj_
khoa chan
v doan hinh
anh
Bo xir Iy - Téiqthiéu Core i5-thé hé
; 12 tr¢ 1én
Bonhotruy |1 thidu 8GB DDR4
cap ngau nhién
) B6 nhé luu trir | - THi thiéu 240GB SSD
1 d(')én hinh Phu kién - Dag/ cap HDMI, Cap Bo )
anh nauon_____
Man hinh - Man hinh 23.8 inch Ful

HD 1080 HDMI/ VGA

Nguon goc,
xuat xu

Viét Nam

Bao hanh

-1 ndm
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TT | Thiét bi Théng s6 cAu hinh PVT S6 lwong
Cong nghé
man hinh - IPS
Kich thudc - T6i thiéu 27 inch ty 18
man hinh 16:9
Main hinh A LA i - T61i thi€u c6 phan giai
2 | chuyén DO phan %1a1 3840x2160 8MP Chiéc )
dung Do sang toi da | - Toi thiéu 350 cd/m2
Do twong phan | - Tdi thiéu 1000:1
Nguon goc, ;
Xfét XI'Ig Trung Quoc
Béo hanh - 1 ndm
Thiétbj | Dauvao - HDMI am
thu tin hiéu | Paura - HDMI am
3 video do Cong két ndi - Day USB Type C B6
net cao Ngudn gbc, T £ ) 2
chuén Xuét xu rung Quoc
HDMI Bao hanh - 1 ndm
H¢ thong
V | camera &
wifi
- 16 cong Gigabit Ethernet
PoE/PoE+ theo chuan
802.3at/af, RJ45.
e - 2 cong uplink Gigabit
Thlet;bl RJ45, 2 cong uplink
chuyén Gigabit SFP.
m?c‘Ah ding Thong s6 cau | - Cong suat mdi cong cd
ta} taflg . | hinh thé 1én dén 30 Watt, téng
1| cua an nha cong suét 1én dén 300Watt Chiéc
de cap PoE. 13
nguon PoE - HO tro Port-based &
cho Wifi 802.1Q tag-based VLAN.
va camera - Cai thién hiéu ning véi
16 cong Link Aggregation, QoS.
Nguon goc, ;
< fé : Xﬁg Trung Quoc
Béo hanh - 1 ndm
- Do phan giai 2
Megapixel.
- Cam bién CMOS kich
thuace 1/2.77.
) Camera Thong s6 cau | - H trg Starlight vo1 do Chiée
giam sat hinh nhay sang cuc thap 35

0.00SLux@F1.6.
- Chuan nén H265+.

- Ong kinh ¢6 dinh 3.6mm.

- Tam xa hong ngoai 30m
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TT | Thiét bi Théng s6 cAu hinh PVT S6 lwong
v6i cong nghé hong ngoai
thong minh.
- H3 tro khe cidm thé nhé
256GB.
- - Chuén chdng nudc IP67.
Nguon goc, ;
Xfét XI'Ig Trung Quoc
Béo hanh - 1 ndm
- Pau ghi hinh 64 kénh
camera IP hd trg 1én dén
4K
Théng s6 cdu | - Chudn nén hinh anh
hinh H.265+/H.264/MJPEG/MP
EG4. Ho tro camera 12Mp.
Bing thong dau vao max
Dau ghi 320Mpbs g
3 hinhg - T6i thiéu 1 cong mang Chice 1
Cong mang giao dién dong tc do 1
Gbps
AL -2 0 cung HDD dung
O cimg: lwong méi & STB
Nguodn goc, %
Xudt x{r Trung Quoc
Béao hanh - 1 nam
Bo xit Iy - T6i thiéu Core i3-thé h¢
: 12 tr¢ 1én
BonhOtruy | 14 thigu $GB DDR4
cap ngau nhién
B0 nh¢ luu trit | - Ti thiéu 240GB SSD
- Ban phim, chudt USB
4 | May tinh Phu kién - Day cap HDMI, Cap Bo 1
nguon
Man hinh - Man hinh 23.8 inch Ful
HD 1080 HDMI/ VGA
Newdn g6 | i Nam
Xuat xu
Béo hanh - 1 ndm
- Man hinh: 55"
Man hinh Man hinh - Ultra HD 4K (3840 x
5 | tivi hién — 2160 Pixel) Chide
. Nguodn goc, 4 4
thi 7, Trung Quoc
Xuat xu
Bao hanh - 1 nam
Thiét bi Théng s6 cdu | - 1 dau vao HDMI
6 g%lép mé}n hinh‘ , - 4 ddu ra HDMI Chide
hinh tivi Ngudn gbc, R 1
wall <AL xiT Trung Quoc
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TT | Thiét bi Théng s6 cAu hinh PVT S6 lwong
Béo hanh - 1 ndm
Loai Wifi - Wiﬁ chuyén dung trong
nha
Bang tan hoat | - Hoat dong tai ca 2 bang
dong tan 2.4GHz va 5GHz
Téc 46 - T6i thiéu 1.2Gbps
- Anten tich hgp san sir
Anten dung loai MH\C/)I% 2x2
- 1 cong mang PoE giao
2 dién RJ45 tbc d6 1 Gbps
A 1 Cong mang va 1 Cong mang giao di¢n
B phat o ;
séng wifi RJ45 toc d6 100Mbps y
7 toan bénh - Quan ly trén Cloud hodc Chiéc 34
oan bén .
vién Local, Roaming, tao Vlan,
i gan VLAN cho ting SSID,
cac chinh sach loc luu
Tinh nang luong goi tin, tuong lira,
hd tro giam sat, theo doi
hoat dong cta thiét bi va
ctia ca hé thong thong qua
Cloud...
Nguodn goc, £
Xudt x{r Trung Quoc
Béao hanh - 1 nam
Puong - FTTH téc d6 trong nudc
internet R Lz 200Mbps
danh cho T‘hong S0cal T Bing thong qudc té t6i
3 phan mém hinh thiéu: 1Mbps Na
\ = am
(duong - IP tinh: 01 3
chay chinh 2
va du I:ug; 0;1&g00, Viét Nam
phong)
y |Phong
may chu
- Piéu hoa 2 chiéu
- Cong suat Lam lanh
Théng s céu (BTU): 17.700 BTU
. hinh - Cong suat lanh (HP): 2.0
1 biéu hoa Hp i Bs
nhiét do - Inverter-Tiét kiém dién: i 2
X 7 cc’)
Nguon goc, ;
< fé : Xﬁg Trung Quoc
Béo hanh - 1 ndm
Lo -Cong suat hut am: 30
’ gﬁy hat h't/ngiy (300C,80%) Chiée 5

- Luu lugng khi : 230m3/h
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TT | Thiét bi Théng s6 cAu hinh PVT S6 lwong
Ngudn 60, £
X ugé ¢ xirg Trung Quoc
Bao hanh - 1 nam
- Déng hé co hoc khong
can pin.
Thoéng s0 cau - Khoang do nhiét do: -25
Thiét bj do | hinh do C~553d0C.
3 | nhiét do, - Khoang do d6 am: 10% — |  Chiéc {
d6 4m 99%.
Ngudn 6c, ;
Xfét XI'Ig Trung Quoc
Bao hanh - 1 nam
-Dién tich: 18 m2
- San nang ky thuat hoan
thién bé mat
600x600x35mm.
Thong sé chu | Tai trong tép trung (Kn) :
He thé hinh 4.5KN/diém
4 ‘¢ t ?ng -Téi trong phan bo déu: Géi
;‘intﬁa?tg 15KN/m2 o1 1
y thua -Hé sb an toan: 3
- Thi cong chan dé, 6p mép
san, két ndi phan ctra,..
Ngudn 60, ;
X ugéi ¢ Xl,Ig Trung Quoc
Béao hanh - 1 nam
- Cap dién
- Day dong tiép dia san
. X Thong sb cau nanqg —
H¢ thong | (. - Tt dién
5 diép, mang - Mang dién va day di¢n Hé thén g
phong may - Mang cap mang, cap ' 1
chu quang
Nawdn gbe: | g o
Bao hanh - 1 nam
- Cong ngh¢: Online
- Cong suat: 10KVA/ 9KW
- Thoi gian luu toi da Thoi
gian luu dién (100% tai) >
B6 luu Thong sb cau 4 phut
6 | dién cho hinh & - bién ap vao/ ra: Dién ap Bo 1
DC vao 120-275 VAC. Output

220 (+-) 1% Volt Fre.

- Cong giao tiép: Cong
giao tiép RS232, khe cam
m& rong.
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TT

Thiét bi

Thong s6 cau hinh

bVT

S6 lwong

- Tan s6 ngudn vao: Dai
tan s0 S0Hz (+-) 0.1%

Nguodn goc,
xuat xir

Trung Qudc

Bao hanh

-1 ndm

Tua rack
42U

Thoéng s0 cau
hinh

- Khoéng gian 42U;
- Chat liéu: Thép son tinh
dién

H2038xD1100xW800mm

Nguon goc,
xuat xu

Trung Qudc

Bao hanh

-1 ndm

Chiéc

Ctra ra vao
phong may
chu va hé
thdng bao
mat, an
ninh

Thong so cau
hinh

- May nhan dang van tay: |
bd

- Nut nhan mé ctra tir bén
trong: 1 cai

- Hop dap thoat khan loai
vo kinh: 1 cai

- B6 ngudn 12Vdc4A: 1 bd

- Electromagnetic Lock
(600 1bs) : 1 bo

- B0 bat cho khoa tr
600Lbs: 1 bo

- Hé thong Camera theo
doi phong may chu: 1 hé
thong

- Ctrara vao: 1 b ctra

- Thé tir: 10 chiéc

- Vat tu phu (day mang,
dy ngudn, ghen ludn day,
dau RJ...): 1 goi

Nguodn goc,
xuat xu

Viét Nam

Bao hanh

-1 ndm

Hé thong

Heé thong
bao chay,
kich hoat
bao chay

Thoéng s0 cau
hinh

- Lap dat trung tim diéu
khién x4 khi 3 zone

- Tu trung tAm diéu khién
x4 khi

- Lap dat nat an tam dung
x4 khi

- Lip dat nut an xa khi

- Lap dat dén led canh bao
xa khi

- Lap dat coi dén xa khi

- Lap dat chudng bao xa
khi

Heé thong
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Thiét bi

Thong s6 cau hinh

bVT

S6 lwong

- Lap dat dau béo khoi
quang + dé

- Lip dat dau bao nhiét gia
tang + dé

- bién tro cuoi kénh

- Lap dat day tin hiéu
2x0.75mm?2

- Lap dit ong gen cung
D16mm

- Lap dat dng gen mém
D16mm

- Hop chianga D16

- Kep do dng D16

- Mang song D16

- Vit tu phu

Nguodn goc,
xuat xit

UK

Bao hanh

-1 ndm

10

Heé thong
khi chira
chay

Thong so cau
hinh

Lap dat 6ng thép trang
kém d=15mm, d=32mm;
Lap dat cat thép trang kém
d=32mm, d=15mm; Lép
dat té thu thép trang kém
D32/15

Lap dat dau phun xa khi
360 d6 d=32mm, d=15mm

Lép dat van kich hoat dién
tr cho binh D32mm

Ong dong dai 3000mm két
noi binh khi

Chét chita chay FM-200

Lap dit binh chtra khi FM-
200 dung tich 140L, khi
luong nap 1 binh 108kg,
ap luc lam viéc S0bar

Binh chira khi FM-200
dung tich 140L, ap luc lam
viéc 50bar

Lap dit dong hé/ ap luc
42/50bar kém ticp dieém
giam sat

Lap dat dai giit binh cho
binh 140L (2 b6 cho mdi
binh)

Lap dat cong tac ap luc xa
khi

Hé thong
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Thiét bi

Thong s6 cau hinh

bVT

S6 lwong

Lap dat 6ng mém xa khi
D32 kém van mot chiéu

Lép dat day cﬁp ngu6r1~
chong chay chong nhicu
2x1.5mm?2

Ong SP D20

Binh bot chita chay xach
tay ABC 8kg

Binh chira chay xach tay
CO2 5kg

K¢ dung 3 binh chita chay

Bang ndi quy, ti€u 1énh
PCCC

Quang treo, gia dd ong
D32, D15

Ty ren M8

Son st thép bang son cac
loai, 1 nude 16t, 2 nudc
phu

P4 cat sit 350mm, 100mm

Chdi quét son 2.5 inch, 4
inch

Lu son 15cm; Bulong, ecu,
long den MS; Keo dén sat;
Bang tan 10M

Binh chtra khi FM-200
dung tich 68L, ap luc lam
viéc 50bar phuc vu van
hanh, thir nghiém, chuyén
giao cong nghé, huéng dan
su dung

Chét chita chay khi FM-
200 phuc vu van hanh, thir
nghiém, chuyén giao cong
ngh¢, huéng dan sir dung

Binh chita chay khi CO2
3kg phuc vu van hanh, thir
nghiém, chuyén giao cong
nghé, huéng dan sir dung

Pha d& tuong xay gach
chiéu day tuong <=11cm;
Trat tudng ngoai chiéu day
trat 2cm, vira XM M75;
Son tuong trong nha khong
ba -1 nudc 16t, 2 nude phu

Nguodn goc,
xuat xir

Viét Nam

Bao hanh

-1 nam
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Thong s6 cau hinh

bVT

S6 lwong

11

Heé thong
thoat nan

Thong so cau
hinh

Lap dat dén chiéu sang su
co: Lép dat dén Exit chi
dan thoat nan; Lép dat 6ng
gen cung D16mm

Lap dat day tin hiéu
2x1.5mm2; Hp chia nga
D16; Kep do 6ng D16; Vit
du xodn 3Lx6L; Vit du
xodn 2Lx6L

N& nhua 3Lx6L; Né nhua
2Lx6L; Bang dinh dién
nano 20y; Bang dinh dién
nano 10y

Day cép rut nhua 10cm;
Cira chong chay; Ctra
chéng chay EI70, kich
thude 1100x2350mm

Khoa tay gat kém phu
kién; Vit du xodn 3Lx6L;
Keo dan; N& dan M10;
Bulong, ecu, long den M10

Nguodn goc,
xuat xit

Trung quc

Bao hanh

-1 ndm

Heé thong

12

Thiét bi
chong sét,
cat loc sét

Thoéng s0 cau
hinh

Thiét bi cat loc sét 01 pha
dong tai Max 63A. Dong
cit sét so cép 100kA, mach
loc LC, cit sét thir cﬁp
50kA

Chéng sét, ing dung cho
duong tin hiéu xung lan
truyén 8/20p* va 1,2/50p*
OTOWA SPD OLA-
CLDRJ48

Nguon goc,
xuat xu

Uc

Bao hanh

-1 nam

Heé thong

13

H¢ thdng
tiep dia

Thong so cau
hinh

Coc thép ma (jéng; Cap
dong; Hoa chat tiep dia;
Cap dong

Hop kiém tra tiép dia; M6i
han hoa nhiét; Khoan
giéng

Vit tu phu (dau cos, bang
dinh, day thit, nhan
dan....) va thi cong

Nguon goc,
xuat xua

Viét Nam

Heé thong
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Vit tu thi
VI | cong
mang
l’fil’lll(l)lng S0 cad Cép mang Cat 6E
1 | Cap mang X Mét
Nguodn goc, 4 9.100
% Trung Quoc
Xuat xu
Cép quang | Thong sd cau | Cap quang singlemode
singlemod | hinh hoac ViCom loai 8Fo
e hoac
ViCom .
% | loai 8Fo | Ngubn géc, Trung Quée Met 3.850
két ndi link | xudt xu 8
gilia cac
toa nha
ODF Thong s6 cau | ODF 16port
l6portdat | hinh Han cap quang
tai tu rack
3 | cdc toanha L g Bo 11
dé bao vé NgA’uonr 806, Viét Nam/Trung Qudc
mbi han xuat xu
cdp quang
Ong nhya Ong nhya tron mém luon
tronmém | Thong s cau | ddy cho cap mang va cap
4 ludn day hinh quang (cap mang + cap Mét
cho cap - quang) 12.950
fnang va NgP on 806, Trung Qudc
cap quang | xuat xu
Ongnhya | Thong s6 cau | Ong nhya vudng ludn day
vuong ludn | hinh cap loai 20x20
day cap
loai 20x20
(str dung
boc day
> cap Ihang Nguoén gbc, I Met 700
va cap ", Trung Quoc
. xuat xu
quang ta1
cac vi tri
trong
phong lam
vige)
Ongnhya | Thongsd cau | Ong nhya vudng luon day
vuodng ludn | hinh loai 16n 100x60
day loai
6 |lon (1100x60 Noudn of Mét 420
](jsu vig EROn £06, Viét Nam/Trung Qubc
oc day xuat X
cap mang
va cap
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TT | Thiét bi Théng s6 cAu hinh PVT S6 lwong
quang tai
cac vi tri
trong
phong lam
Viég co
nhiéu day
di vao) ]
O mang Eh ongsocat g mang RJ45 trong phong
inh -
7 | RJ45 trong X Cai
hong Nguon goc, Trung Qudc 21
P xuat xir ‘
Vat tu o Vit tu mang khac (dau
mang khac | Thong so cau mang RJ45, dé}{ rut budc,
(dau mang | hinh oc vit, ng, odf, 6 cam, day
] RJ45, flay dién, hat mang...) He théng
rut budc, 1
day dién, Ngudn gbc, £
hat Xut x{r Trung Quoc
mang...)
Tt rack Thong s6 cau | Tu rack mang 6U treo B6
mang 6U | hinh tudng va chi phi lap dat i 15
9 | treo tuong Noudn ebe ’
va chi phi ERon £06, Trung Quoc
e xuat xu
lap dat
Thoéng s0 cau AL .
A g \ O cam dién rack Cai
10 O cam hinh 15
dién rack Ng}l on 806, Viét Nam/Trung Quéc
Xuat xu
Day nhay | Thong sb cau A X iy
11 mang 10m | hinh Day nhay mang 10m Cai 40
Day nhay | Thong sb cau A X .
12 quang 10m | hinh Day nhay quang 10m Cai 40
vip | Thiet bi
van phong
Man hinh -22"" LED touch screen,
- C6 den hinh phy dang
Deén hinh phu | hdp LED chiéu sau dé thu
hit nguoi dung giao dich.
: x i A - 01 may tinh CPU
Kioskho | My i &% 2core/sGBRAM128 GB
|| fosoxep SSD Hé théng
hang tal ey in nhist | - 01 ma 2
sanh 1€ tan Y : Ay -
- Chong giat.
- Son tinh dién 16p, chéng
. gi set, chong tray xudc tot,
Son phu: bong dep, do bén > 10
nam.
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TT | Thiét bi Théng s6 cAu hinh PVT S6 lwong
Newbn 836, yigi Narn
Xuat xu
Béo hanh - 1 ndm
CPU DSP 120 MHz
Chat A
lugng hinh dnh CMOS 0,3 tri¢u pixel
. Ticu thu dign | QUEtSV:200mA ; SV:
) Pau doc niing 90mA nhat} 1oi (cho b6
van tay doi cho ngon tay) g 30
Cép d6 xam 256
Ngudn goc, £
Xfét XI'Ig Trung Quoc
Béo hanh - 1 ndm
Bo xir Iy - T6i thiéu Core i3-thé h¢
j 12 trd Ién
Bonhdtruy | 14 thidu 8GB DDRY
cap ngau nhién
May tinh | B nhé luu trit | - Téi thiéu 240GB SSD
tram (bé - Ban phim, chudt USB
3 | sungcho Phu kién - Day cap HDMI, Cap Bo 1
khoa Lam ngudn
sang) 1 - Man hinh 21.5 inch Ful
Man hinh HD 1080 HDMI/ VGA
Nguon g0¢, | v/ist Nam
Xuat xu
Béao hanh - 1 nam
- Stt dung may chu cloud
ctia nha cung cép dich vu
Chitky sb | . . - - Ding 8¢ kj hoa don di¢n
N Tinh nang tur, an chi dién tur, hop oy
4 |HSMcong ddng dién tir, van ban, @i | CPEKY
nghé licu dién to sO 300
CLOUD i¢u dién tw. ;
- Thoi gian su dung 2 ndm
NgAuonr £06, Viét Nam
Xuat xu
+ 5 ngan kéo (2 nho, 2
Than xe trung, 1 16n). Thung dung
réc thai: 2 chiéc
+ Intel Core i3 thé hé 12
Xe tiém tr6 1én; Man hinh 15.6 inch
5 | (xe di Laptop + O cung: SSD 240GB bo
giudng + RAM: 8GB DDR4 i 8
dién tr) + Chu¢t va ban phim
+ Cong ngh¢ CCD, don
May quét md | tia.; Toc do: 330 scans/s.
vach + P06 bén cao, dang cam

tay
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TT | Thiét bi Théng s6 cAu hinh PVT S6 lwong
Nawon gde, | g Nam
Bao hanh - 1 nam
H¢ diéu hanh | - Android 11 tr& 1én
Bo xtr Iy - T4i thiéu 8 Core
- T6i thiéu man hinh TFT
Man hinh LCD 12.4"; B§ phan giai:
1600 x 2560 Pixels
6 ll:/{ay tinh | BonhGtruy | s 4GB Chiée
ang cap ngau nhién 8
Dung luong 1141 iéu 64 GB
luu trir
I):Il;ggio):lﬁgoc, Trung Qudc/Poéng Nam A
Bao hanh - 1 nam
VII | Thiét bi
1 | phong mo
Bo xir Iy - Téiﬂthiéu Core i3-thé hé
i 12 tr6 1én
Bonhdtruy | 14 thidu 8GB DDRY
cap ngau nhién
B6 nh¢ luu trit | - Ti thiéu 240GB SSD
L - Ban phim, chuot USB
[ Méytinh b en - Dy lzap HDMI, Cap Bo
phong mo ngudn 4
Man hinh - Man hinh 21.8 inch Ful
- HD 1080 HDMI/ VGA
Nguon g, | viat Nam
xuat xu
Bao hanh - 1 nam
Piu vio - HDMI am
Card bt 221“1 ra . - HI?MI am
2 | hinh phong on% ketgnm - Day USB Type C Bo .
mo I)jugéioxnﬁgoc, Trung Qudc
Bao hanh - 1 nam
-Gia treo TV di dong (32-
Thong s cdu | 65inch)
L hinh -Téi trong : 45,5kg
3 | Xedidong _Chidu cao: 1,6 m Bo
treo tivi — 4
Neuwongoc, | viat Nam
xuat xu
Bao hanh - 1 nam

III. YEU CAU VE PHAN MEM UNG DUNG
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1. M6 ta yéu cau chirc niing ddi véi phan mém PACS ciia bénh vién Pa khoa

tinh

1.1. Yéu cau doi voi san phdam phdan mém

TT | Yéu ciu Noi dung cin dap u’ng ky thuat phan mem

- Yéu cau san pham: cung cap phan mém

Yéu cau vé san pham
phan meém

thuong mai va cac dich vu trién khai, tich
hop.

Nang luc xtr 1y t6i thiéu: 700.000 ca/nam.
Nang luc quan 1y, luu tri t6i thiéu: 10 nim.
Dat tiéu chuan chat luong: ISO 13485, ISO
9001, ISO 27001.

Tiéu chuin vé An toan thong tin: Phin
mém c6 chimg nhan danh gia, kiém thtr an
toan thong tin theo tiéu chuin OWASP
(hoac tuong duong) duoc thuc hién bdi
don vi doc lap, chuyén cung cap dich vu
danh gia, kiém thir co churc nang va cip
phép boi Bo Thong tin va Truyén thong.
Céc hang muyc danh gia tdi thiéu: danh gia
Web Services, danh gia cac phién lam viéc,
kiém tra cau hinh phan quyén, danh gia xac
thuc API, kiém tra dau vao dit liéu, ...
Toan bd phﬁn mém hodc 1 module cua
phan mém PACS c6 chimg nhin FDA
(hodc CE).

Tich hop, dong bo dir liéu v6i hé thong
phﬁn mém hién ¢6 cua bénh vién.

Ngbn ngir: Tiéng Viét.

Cung cip quy trinh kiém thtr san pham
phan mém do bén san xuét dé xuat.

Cung cap két qua kiém thtr, van hanh thir
ma nha san xuit da thuc hién.

Cung cap s6 luu hanh cua san pham.

Phan mém da dugc van hanh chinh thirc tai
t6i thiéu 01 bénh vién c6 quy mod tuong
duong BVDK tinh Ha Giang va da duogc
B0 Y té danh gia bo phim (hodc tmg dung
bénh an dién tir).
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Yéu céu dap ung cong
nghé phan mém

Hé théng phan mém véan hanh hoan toan
trén nén tang Web.

H¢ théng dugc cai dat tap trung, van hanh
chinh thirc tai phong may chu cia bénh
viécn DK tinh: M6 hinh Client-Server,
twong thich véi hién trang mang LAN cua
Bénh vién.

Mo hinh sao Iuu, du phong: Local (SAN,
NAS, ...), CLOUD.

Mo hinh mg dung dau cudi: Ung dung
dang Web.

Ngon ngir 1ap trinh: PHP, Java, JavaScript,
NodeJS HTML, .NET.

Chuan dir liéu: JSON, XML, HL7 FHIR.
H¢ quan tri co s& dir 1liéu: mySQL hodc
MariaDB hoac PostgreSQL/Oracle.

Hé diéu hanh: Linux, Windows

Cong ngh¢ 4o hoéa: Vmware, Microsoft
Hyper-V, Open Source, .

May tram dau cudi: Llnus Windows; 108,
Android.

Trinh duyét web: Chrome, Céc Coe, MS-
Edge, Safari, ...

Phan mém hoat dong binh thudng trén tat
ca cac may tinh ctia bénh vién voi cAu hinh
tdi thiéu CPU 2 core; 2 GB RAM; Hé diéu
hanh Windows 7/Windows 8/Windows 10.
Hé théng phan mém khong yéu cau GPU
cho may chd va may tram.

Yéu c?l}l vé tich hop
phan mém HIS/EMR

Cung cap giai phap tich hop hai chiéu giira
phan mém PACS va phian mém HIS/EMR
theo chudn HL7 FHIR version 4 bao gdm
cac ludng tich hop co ban nhu:
o HIS tao méi yéu cau chup chiéu
o HIS haty yéu cau chyp chiéu
o HIS chinh stra yéu cau chup
chicu
o HIS yéu cau thay dbi thong tin
hanh chinh cua bénh nhan
o PACS dong bd két qua chin
doan vé HIS
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o PACS dong by két qua chan
doéan c6 dinh kém chit ky so vé

EMR
o HIS mo xem két qua chan doan
va hinh anh tir PACS.
4 | Yéu ciu vé ké thira va | - D¢ phuc vu viéc kham chira bénh, héﬁthéf{g
chuyén d6i di liéu ci PACS can d4p tng két noi va chuyén doi

toan bg dir li€u thong tin & hinh anh tai kho
luu trir hinh anh dang st dung cia BV vao
hé théng PACS trong tbi da 05 ngay lam
viéc va khong lam gian doan hoat dong cua
bénh vién. Cac loai dir liéu can chuyén doi
gdm co:

o Dir liéu két qua chan doan, lich
st chan doan, thong tin bénh
nhan (bao gom thong tin chir ky
s0)

o Danh muc bac sy, k¥ thuat vién

o D@t liéu hinh anh DICOM va
nonDICOM

1.2. Pham vi két noi
Két ndi dén tat ca cac may sinh &nh DICOM, nonDICOM trong bénh vién.
Nhan chi dinh MWL tai bénh vién. Cac nhom may can két ndi hién tai va trong

tuong lai nhu sau:

DICOM nonDICOM
CT (Cét 16p vi tinh) Noi soi
MRI (Cong hudng tir) ECG (Pién tim)

X-RAY (DR,CR, Mamo, Panorama, | EEG (Pién nao)
Mobile,..)

OP (Nhan khoa) May do chirc nang co
US (Si€u am) May do chtc ning phdi
May do mat d§ xuong May siéu am doppler xuyén so

May do so vita dong mach

Danh sach chi tiét cac may chup DICOM (CT, MR, X-quang, Siéu am ,...)
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Két

Loai mav chu Vi tri dat Hine sin xuit License | License ndi
TT ) LoMMAY CHWP | ay g DICOM | Worklist | mang
LAN
Phong
May Xquang | 122- Tang Del
1.| cao tan 500mA | I Nha A- Medical/ M3 Co Co Co
Anthem Khoa Y
CbHA
Ph¢
Miay XQ chup on%
thuon 122- Tang |y
£ quy cao N ¢ . , .
. 1 Nha A-
2/n  500mA & A Medical/M§ o o o
Anthem Khoa
CbHA
Miéy XQ chup
va chiéu cao tan
tang SANg | \ oo hong | Villa Sistermi/y | Conlén | Canlién | o
3. truyén hinh s Y Hong hé hang | hé hang 8
héa APOLLO
EZ
May XQ di . . | Canlién | Cén lién
May hé Int dical/’Y Kho
N dong 350mA ayhiong | tniermedica hé hang | hé hang one
Phong
126- Ta : ‘
May XQ CMB 1 Villa Canlién | Canlién | .
5. 1 Nha A-| _. o o o Khong
Panorama Sistermi/Y hé hang | hé hang
Khoa
CbHA
Méy  Xquang | Khoa Gay | Hitachi/Nhat . . .
6./ cARM mé hdi strc | ban ong ong | Bhong
Phong
May chup vi | 125- Tang | General
7.1ky thuat sd|1 Nha A- | Medical Co Co C6
Viola Khoa Merate/Y
CbHA
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Két

Loai mav chu Vi tri dat Hine sin xuit License | License ndi
TT ) LoMMAY CHWP | ay g DICOM | Worklist | mang
LAN
Phong
chup
May chup | CLVT- . .
. \ Hitachi/Nhat
8| CLVT 64 ddy | Tang 1 bé;a‘” ? Co Co Co
SCENARIA Nha C-
Khoa
CbHA
Phong
h
May chup CCIil\I;T
CLVT 32 day Thn 1 GE MEDICAL Co Co Co
% Revolution N SYSTEMS
ACT Nha C-
Khoa
CbHA
Phong
. h
H¢ thong cong Z;{l};
huong tr MRLJ . o | GE Co Co Co
1€ 1.5 Tesl Brivo Nhég A Healthcare/My
MR355 )
Khoa
CbHA
Hé théng chup | Tang 3| .
mach  DSA |Nha B | >cmens , , ,
11 ) Heathcare Co Co Co
ArtisZee Khoa GmBH/Ditc
Ceiling CbHA
May tan so6i | Phong
i thé | 126- Ta : :
ngf) ol C.O e‘ 0 ‘ang Shenzen/Trung | Canlién | Can lién .
12 kiém dinh vi|1 nha A- Q P hé ha hé ha Khong
n n
XQ va siéu am | Khoa Hoe ©hang ©Hang
HD.ESWL-V | CbHA
Ma do do >
fl Y © .Q Phong . Osteosys/Han , . .
13 loang xuong tia | 125- Tang Quéc Co Co Co
Xquang Primus | | pha A-
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TT

Loai may chup

Vi tri dat
may

Hang san xuat

License
DICOM

License
WorKklist

Két
noi
mang
LAN

Khoa
CbHA

14

May siéu am
4D Affiniti 50

Phong
Siéu
tong quat
1- Tang 1
Nha C-
Khoa
CbHA

am

Philips/M§y

Co

Co

Khoéng

May siéu am
mau Affiniti 70

Phong
siéu
tong quat
s6 2- Tang
1 Nha C-
Khoa
CbHA

am

Philips/M¥y

Co

Co

Khoéng

16

May siéu am
Doppler
HS70A

Phong
siéu  am
tong quat
s6 3- Tang
1 Nha C-
Khoa

CbHA

Samsung
Medison/Han
Quéc

Co

Co

Khoéng

May siéu am
4D Affiniti 50

Phong
sifu  am
tim, mach
mau-

Tang 1
Nha C-
Khoa

CbHA

Philips/M§y

Co

Co

Khong
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Két

Loai mav chu Vi tri dat Hine sin xuit License | License ndi
TT ) LoMMAY CHWP | ay g DICOM | Worklist | mang
LAN
May siéu am tai Khoa
14 giuong Aloka/Nhat Ban | Khong Khoéng | Khong
CbHA
Prosound 2
Khoa \ .
Miéy siéu am - Can lién | Can lién
q , HSTC & | Philips/My Kho
I den trang HD3 CDb LY hé hang | hé hang ong
: Budng thi
May siéu am u(ing u
.| thuat khoa A 1en A 1ea
Dopple mau | N . . Can lién | Can lién R
2( R . san- Tang | Philips/M§y . o Khoéng
chuyén tim . hé hang | hé hang
HD7XE 3 nha D-
Khoa San
May siéu am | Phong
Dopple  mau | 227- Tang o . Can lién | Can lién .
: Philips/M Kh
21 chuyén tim | 2 Nha A- Ry hé hang | h¢ hang ong
HDI11XE Khoa San
Phong
May ch i 3 . N
dy chup day |4y ane .| Cinlién | Cin lién ,
220 mat tu dong . Center Vue/Y o o Co
Eidon 3 nha A- hé hang | hé hang
Khoa Mit
Phong
,May sieu am | 311- Tang | Sonomed Can lién | Can lién Khon
23 mét Vupad A/B | 3 nha A- | Escalon/My hé hing | hé hing g
Khoa Mit

Danh sach chi tiét cac may chup nonDICOM (Noi soi, si€u am, dién tim,..)

158




Pa sir

o . ~ 2 Céu Lay dwoc
vp y uat | outpu PC 1én PC
capture
. | Ph¢
Mady soi co 2 Song
tir o Somet
1 cung Tang 2 ometee Khong | Khong Khoéng
Dr.Camscop . h
. nha A-
Khoa san
CPU:
. AV, I7'9700
ek Phong
H¢ thong DVI, RAM: 8
N 419- )
noi soi da N Svideo GB
2 day dai Tang 4 Olympus FasyCa | Co
tré}rll . nha A- e ’Com 0 P O cimg:
cv1gsoo Khoa o 55D
TDCN e 128 +
Video. HDD 1
TB
. AV,
Héthéng | | 1ong DVI,
N 419- )
noi soi da Tine 4 Svideo Khon
3 22/1 dai nhéi- Olympus ,Com ) Khong it n 6&; Khong
cv1gso Khoa site '
TDCN .
Video.
Hé théng Phong VGA,
noi soi da 419- DVI,
day dai Tang 4 3 Svideo | Kho Kho
4 e}y o aflg Fujifilm video \ ons z onxg. Khong
trang nha A- , su dung | két ndi
Fujifilm XL | Khoa VIDE
4450 TDCN O
5 oo oo Fujifilm o | Khong | Khong Khén
noi soi da 41‘9- 1) DVI, sir dung Két ndi g
day dai Tang 4 Svideo
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Pa sir

TT | Loaimdy |Vitridit| Hang | Céng | dung 15?1;11 i?zhd;lth
chup may san xuat | output card PC lén PC
capture
trang nha A- ,
Fujifilm XL | Khoa Compo
4450 TDCN site
Video.
CPU:
Phong 15-6500
oA .| 312-
May n01 so1 Ting 3 . Cf)mp EasyCa RAM:
6 TMH hi A Provix oshlte b 4GB Co
Provix Khoa Video. O cimg
TMH HDD
500 GB
Phong
May noi soi | 323 - VGA,
7 Eggﬁx Iﬁ:‘f Meditrix Sisempo EasyCap o
HB2500 Khoa Video.
TMH
CPU:
Phong 15-
10400
May ndi soi 2 1‘4- Compo
i Tang 2 . . RAM: 8 ,
8 TMH hi A Geiwre site EasyCap GB Co
HD710 Khoa Video. .
O cung:
TMH SSD
256
Maiy ndi soi Phong Comp IC;_);JI.OO
9 TMH 4% 1- Provix osite EasyCa Co
Provix Tang 4 Video. |? RAM: 4
nha A- GB
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Pa sir

4
A

TT | Loaimay | Vitridat| Héang Cong dung 1?1?11111 i?zhd;lth
chup may san xuat | output card PC lén PC
capture
Khoa O clmg:
TMH HDD
ITB
Phong
May dién 106- )
) N . Nih Kho
10 | tim 6 can Tang 1 K lhznn Khong | Khong , ong Khong
Cadiofax S | nha A- onde c0
Khoa CC
Mav dié
) gy dién Khoa Nihon R R Khong R
11 | tim ALO Kohden Khong | Khong o Khong
Cadiofax C
Phong
221-
May dién A )
LT Tang 2 Nihon USB, R Khong R
12 | ndo do EEG ha A Kohden | LAN Khong 6 Khoéng
1200K
Khoa
TDCN
Phong
219-
May dié 5 .
) o 1§:n Tang 2 Nihon USB, R Khong R
13 | tim 6 can aha A Kohden | LAN Khong ] Khong
ECG 1250K |0 onee ©°
Khoa
TDCN
Phong
219-
May dié N
) 4y 1§n Tang 2 Nihon USB, R Khong R
14 | tim 6 can ha A Kohd LAN Khong ] Khoéng
ECG 1250K | 25 oncen 0
Khoa
TDCN
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x Da s Ciu | LAy dugc
TT | Loaimay | Vitridat| Héang Cong dung hinh h‘llfh anh
chup may san xuat | output card PC lén PC
capture
Phong
May do 223-
chic ning | Tang 2 RS232, . Khong .
15 ho hip aha A Chest LAN Khong 6 Khong
Chest Graph | Khoa
TDCN
Khoa
May dién Tim .
N Nih Khé
16 |tim 6 can Mach- K:)hczlnen Khong | Khong 6 ong Khong
ECG 1250K | Tang 3
nha B
Mdy dién | 1} 0a Noi | Nihon . . Khong .
17 |tim 6 can ét Kohden Khong | Khong 6 Khong
ECG 1250K
1.3. Quy trinh nghiép vu can thue hién
TT | Tén quy trinh Quy trinh hi¢n nay Quy trinh sb héa
1 | Tiép don va dwa | Ky thuat vién phong | Thong tin bénh nhan tir phan

thong tin bénh
nhan 1én may

chup

may chup nhap thong
tin bénh nhan 1én may
chup (Tén khong dau).
Sau do thuc hién chup,
thong tin bénh nhan sé
gan vao hinh anh chuyp
duoc

mé‘m HIS duoc chuyén dén
phan mém PACS voéi tn co
dau. Kém theo yéu cau dich
VUL

Khi bénh nhan dén khoa
Chan doén hinh anh.

Nhén vién hanh chinh s&€ don
ti€p va in phiéu xép hang cho
bénh nhan vao phong chup.
Tai phong chup co thé hién
thi man hinh cho xép hang.
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TT

Tén quy trinh

Quy trinh hi¢n nay

Quy trinh s6 héa

Thong tin bénh nhan duogc
dua tg dong 1€n may chup.
K¥ thuat vién chon tirng bénh
nhan dé thuc hién chup
(khong can nhép tay tén bénh
nhan).

Nhiap két qua
chan doan va
gui tra két qua,
hinh anh cho
khoa Lam sang.

Bénh nhan chd bac si
chan doan hinh anh.
Nhén két qua tir ban in
trén gidy va mang két
qua, phim tré vé khoa
Lam sang

Sau khi chup thong tin va
hinh anh s&€ dugc gui dén bac
si chan doan hinh anh.

Khi chup xong, bac si chan
doan hinh anh s€ nhan duoc
hinh anh va thyc hién chan
doan.

Sau khi xac nhan két qua
chan doan, két qua, hinh anh
dugc g tré lai khoa lam
sang.

Chéan doan hinh
anh.

Bac si chan doan hinh
anh nhan dugc phim do
k¥ thuat vién chup. Ddi
v6i may cat 16p vi tinh,
cong hudng tir sb luong
phim duoc in ra it hon
nhiéu so véi s6 phim
chup duoc.

Bac si dua phim 1én dén
chup dé chan doan.

Bac si nhip két qua
chan dodn 1én phan
mém HIS

Hinh anh sau khi chup dugc
phan mém Iluu trir theo chuan
DICOM.

Bac si nhan hinh anh chuyp va
yéu cau dich vu chan doan
trén phan mém.

Bac si thuc hién cac thao tac
xem, Xt ly hinh 4nh trén moi
truong 2D,3D.

Bac si nhép ké’t‘ qua chan
doan vao phan mém PACS.
Két qua chan doan, duong
link hinh anh dugc tra vé
phan mém HIS.

PACS c6 thé cung cép hinh
anh dai dién dé Iuu trlr bénh
an

163




TT

Tén quy trinh

Quy trinh hi¢n nay

Quy trinh s6 héa

Nhian két qua
chan doan hinh
anh va két qua
can lam sang
trén ung dung di
dong

Sau khi chyp xong k¥
thuat vién s€ in phim,
déng vao phong bi va
dwa bénh nhan cam tay.
Két qua xét nghiém
duogc in trén gidy va tra
cho bénh nhan.

Két qua chan doan, két qua
xét nghiém dugc chuyén
sang sang sO hoa.

Sau do moi bénh nhan dugc
ung cap 1 ung dung trén thiét
bi di dong dé truy cap, nhan
két qua.

1.4. Yéu cau ddp irng thong tw 54/2017/TT-BYT vé tiéu chi RIS-PACS

Yéu cau dap tmg cac nhém chirc nang, nghiép vu theo tiéu chi RIS-PACS
trong thong tu 54/2017/TT-BYT & muc d6 Nang cao. H6 tro bénh an dién tir, ap

dung mo hinh bénh vién khong in phim.

TT Tiéu chi Yéu ciu Chi tiét
62 | Quan tri hé théng PAP UNG | C6 chiic nang quan tri PACS riéng.
63 | Cdu hinh quan Iy may | PAP UNG | Quéan ly may chit PACS
chu PACS Quan 1y két nbi
Quan 1y trang thai luu trit.
64 | Cu hinh quan Iy may | PAP UNG | Phan quyén truy cap mdy tram.
tram PACS Quan 1y két ndi cia may tram.
65 | Quan ly thong tin chi| DAP UNG | Tiép nhan, quan ly thong tin chi
dinh dinh do HIS gui sang
66 | Quan ly danh sach bénh | DAP UNG | Quan ly danh sach, trang thai cac
nhan duoc chi dinh chi dinh HIS gtri sang
67 | Giao dién két ndi| DAP UNG |Kétnbidén titca cac may sinh anh
(Interface) 2 chiéu véi trong bénh vién (theo bang trén)
cac thiét bi chan doan
hinh anh thong dung
(CT, MRI, X-quang,
DSA, si€u am)
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TT

Tiéu chi

Yéu cau

Chi tiét

68

Interface két néi, lién
thong voi HIS:

DPAP UNG

RIS nhan chi dinh to HIS va
chuyén 1én may chup theo chuan
HL7 FHIR.

Cung cap DICOM Worklist dén
cac may chup(may co license
Worklist). KTV khong can nhap
tay t€n bénh nhan.

Lién thong 2 chiéu bao cdo chan
doén hinh anh.

69 | Quan ly két qua chan| DAP UNG |Quan 1y két qua chan doan hinh
doéan hinh anh anh.
Cap nhat, déng bo véi HIS khi co
thay ddi theo chuan HL7 FHIR.
Dé& dang tim kiém, truy cép theo
nhiéu tiéu chi.
70 | HO tro tiéu chuidn HL7 | DAP UNG | HS) tro chudn HL7 FHIR giao tiép
ban tin, DICOM HIS/RIS
Hb tro chuan DICOM giao tiép véi
may chup sinh anh.
71 | Chirc nang do luong PAP UNG | Po chiéu dai, do goc
72 | Chtic nang xir 1y hinh | DAP UNG | Series layout, image layout

anh 2D

Cong cu do

Pan

Zoom

Chinh mrc cira s6
So sanh anh
Xoay, lat

Cudn anh

Preset

165




TT Tiéu chi Yéu ciu Chi tiét
Thudc  khoang  céch, diém,
elipse,...
73 | Chtic nang xtr 1y hinh | PAP UNG | MPR (Multi Planar
anh 3D Reconstruction)
MIP (Maximum Intensity
Projection)
MinIP (Minimum  intensity
projection)
3D VR (3D Volume Rendering)
Noi soi a0
CPR (Curved MPR)
Xoay truc MPR
74 | Két xuat hinh anh| DAP UNG | Ghi hinh anh két qua ra dia DVD
DICOM ra dia kém phan mém hién thi anh.
CD/DVD cung véi
phan mém xem anh
DICOM hoic cung cip
duong dan truy cap hinh
anh trén web
75 | Két xuét bao cao théng | PAP UNG | Két xuat bao cao thong ké theo thoi
ké gian, theo may chup, theo bac s,
theo dich vu,..
76 | Chtic ning bién tip va| DAP UNG | Tach, ghép anh véi chi dinh véi
xu ly hinh anh DICOM bao cao.
GOop ca
So sanh 2 ca
Phan biét ca cip ctru, ca wu tién.
77 | Chtic nang nén anh theo | DAP UNG | H) tro cac dinh dang nén:

giai thuat JPEG2000

JPEG khong suy hao.
JPEG 2000 khong suy hao.
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TT Tiéu chi Yéu ciu Chi tiét

78 |H6 trg xem anh| DPAPUNG |Truy cidp phin mém PACS, xem

DICOM qua WebView xtr Iy hinh anh trén trinh duyét
Web

79 | HO tro hoi chan nhiéu| DAP UNG |HJ trg truy cap qua PC, Laptop,

diém cau (multi-site) dién thoai thong minh may tinh
chan doan hinh anh qua bang.

mang (ho trg cac thiét bi
di dong nhu dién thoai
thong minh, may tinh
bang)

Poc, ghi bao cdo qua Web.

Xem, tra ctru lai hinh anh, bao cao
trong qua khu.

1.5. Yéu cau chirc ning, tinh ning hé théng RIS-PACS

TT NOQI DUNG THONG SO KY THUAT, CAC TIEU CHUAN
VA YEU CAU NGHIEP VU

I | YEU CAU CHUNG

0 | Yéu cau san pham cung cap | - Y&u cau sdn pham: cung cap phan mém thuong

mai va cac dich vu trién khai, tich hop.

- Ning luc xu 1y t6i thiéu: 1.200.000 ca/nam.

- Nang lyc quan 1y, luu trix t6i thiéu: 10 nam.

- Pat tiéu chuan chét luong: ISO 13485, ISO 9001;
ISO/IEC 27001.

- Tich hop, dong bo dir liéu voi hé théng phan mém
hién c6 ctia bénh vién.

- Bé4o hanh: 01 nadm tr¢ Ién.

- Bao tri: theo thoa thuan trong hop ddng cung cap
san phém, dich vu kém theo.

- Ngon ngir: Tiéng Viét;

- Mtc dg dap tng theo Thong tu 54/2017/TT-BYT
vé RIS-PACS: Nang cao

1 | RIS, PACS su dung cé{lg Phan mém RIS-PACS chay trén trinh duyét web,
ngh¢ web khong yéu cau | khong ylu céu cai dat riéng, moi may tinh trong
cai dat cho ting may tram. | bénh vién déu c6 thé truy cép, sir dung.

- CAu hinh may tinh tram ctia khoa 14m sang, cta
bénh nhan truy cap phan mém khong yéu cau
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TT NOQI DUNG THONG SO KY THUAT, CAC TIEU CHUAN
VA YEU CAU NGHIEP VU

- Céu hinh PC ti thiéu: ciu hinh cao dé khong phai thay thé nang cip
Pentium 2 Duo; 2 GB may.
RAM; - CAu hinh may tinh tram ctia Bac si chan doan

- Cau hinh PC t6i da(xt hinh anh & mae dg trung binh (Core i5, 8 GB
1y hinh anh nang cao): Ram). Co thé tan dyng cac may tram hién c6 cua
CPU Core 15, 8GB Khoa chan doan hinh anh.
RAM. . - Tai khoa Chén doan hinh anh moi may tram dap

- Khong yéu cau Card d6 mg yéu cau CPU i5, 8 GB RAM thi c6 thé st
hoa ro1 (GPU) cho tat dung dugc khong can mua thém Card d6 hoa
ca cac tram. roi.

2 |Hd tro chuan DICOM, | Pap ing Thong tu 46/2018/TT-BYT, ngay 28 thang

HL7 FHIR 12 nam 2018 cua B Y t€ quy dinh vé HO so bénh
an dién tu.
Diéu 14. Tiéu chuan cong nghé thong tin y té
Hb so bénh an dién ttr phai 4p dung céc tiéu chuin
cong nghé thong tin sau day:
1. Tiéu chuan HL7 gdm kién tric tai liéu 1am sang
HL7 CDA va HL7 FHIR.
2. Tiéu chudn hinh anh sé va truyén tai trong y té
(DICOM) phién ban 2.0 tr¢ 1én.
Trong d6 vu tién s dung HL7 FHIR la chuan mai
nhat.

3 | Co giai phap tich hop véi | Co sin cac API tich hop HIS theo chuan HL7 FHIR
HIS hién c6 cua vién dé tich hgp vé1 phan mém HIS cia bénh vién.

4 | Hoat dong trén ha tﬁng Phan mém RIS-PACS cai dit trén may chq tai bénh
mang LéN, may chu, may | vién, do bénh vién cung cap may chu, hg tang phﬁm
tinh c6 san cua vién (khong | cimg, mang LAN/Internet. Khong yéu cau mua sam
yéu cau bd sung thiét bi | thém thiét bi mang dac thu riéng, khong lam phat
mang dac thu riéng) sinh chi phi.

5 | Hé théng PACS — RIS hd | Phan mém RIS-PACS chay trén cac hé quan tri Co
tro chay trén mot nép tang sc"rr di liéu quan h¢, thong dung dé bénh vién c6 thé
co s¢ dir li¢éu don nhat (loai | tiép quan, quan 1y va luu trir.

CSDL quan h¢)

6 | Ché d6 hién thi riéng cho Phan mém RIS-PACS hd trg ché d6 xem theo cap
nhii anh do6i, bo 4 anh, dao/lat anh doi voi nhii anh.

7 | Pham vi két ndi thiét bi | Phan mém RIS-PACS két ndi duoc hodc cé gidi

sinh anh gom:
- CT (Cit 16p vi tinh);

phap két no1 vai cac loai may sinh dnh cua bénh vién
ba khoa.
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- MRI (Cong huong tir); | Bénh vién chi khai thac hinh anh trén PACS, khong
- X-RAY (DR,CT, phu thudc vao cac nha cung cép thiét bi may moc 'y
Mamo, Panorama, té.
Mobile,..);
- PET/CT, PET;
- OP (Nhan khoa);
- US(Siéu am);
- Maéy do mat d¢ xuong;
- NOoi soi;
- ECG(Dién tim);
- EEG(Dién nao);
- May do chure nang co;
- May do chirc ning phoi;
- May siéu am doppler
xuyén so;
- May do so vita dong
mach;...
II | TUAN THU CHUAN
QUOC TE
8 |Hé thdng can tudn thu | Phan mém RIS-PACS hd trg cac chuan co ban trong
chuan: mg dung CNTT y té gdbm:
- HL7 FHIR - HL7 FHIR: Ap dung trong két ndi dit liéu giira
- DICOM PACS va HIS/EMR.
- IHE - DICOM : Ap dung trong quén 1y, luu trit hinh
- HIPPA anh y khoa.
- IHE: Ap dung trong tich hgp céc thanh phan cta
hé théng RIS-PACS
- HIPPA: Ap dung trong quan 1y quy trinh hoat
dong cua khoa Chan doan hinh anh RIS
9 | Hé théng dam bao Phan mém RIS-PACS c6 co ché ghi lugc sir (log),
- C6 ban ghi luge sir ghi lai qua trinh vao/ra thao tac cia nguoi dung.
(log) Qua trinh luan chuyén dir liéu trén phan mém phai
- Két ndi TSL(transport | dap ung t6i thiéu cac giao thirc bao mat, an toan dir
layer security) liéu nhu TSL, SSL.
- Ma hoa SSL 128-bit
10 | Ba c6 danh gia bdo mat ma Phan mém RIS-PACS da duoc don vi c6 chite nang

nguén (do don vi doc lap
danh gia)

thuc hién danh gia, kiém dinh ma ngudn chuong
trinh. Pam bao qué trinh 1ap trinh khong 6 16 hong
bao mat, khong dé hacker loi dung, khai thic ma
nguon.
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I | YREU CAU VE
WORKLIST
11 | Tiép nhan chi dinh dich vu | Phan mém RIS-PACS c6 kha nang nhan goi tin chi
chuyp tur HIS. dinh dich vu tr HIS qua cong nghé RESTful API.
12 Khi bénh nhan dén khoa Chan doan hinh anh, phan
meém RIS-PACS c6 kha nang ti€p don, phan cong
bénh nhan vao cac phong chup. Chuc ndng nay
Phan cong ca mdy. nham dép ung céac tlzuong hop.
- Bénh vién c6 nhiéu may chup, phong chup.
- May chup hong phai do6i sang may chup khac.
- Qua dong bénh nhén vao cung 1 phong chup.
- Bénh nhan khong thuc hién quy trinh xép hang.
13 \ C .| Qué trinh tiép d6n bénh nhan can thé hién duge tinh
Quéan ly tinh trang may A , , 2 1A i ek
. . trang hoat dong cua may chup dé nhan vién Tiép
chyp (binh thuong hay | _; P C C \
héng) don phan cong ca chyp vao ting loai may cho phu
' hop. Han ché viéc chd doi cua bénh nhan
14 Kiém soét, canh bdo cong Trong truong h?’p may C}’{up’bl glOlAh@.qu sO l’uqngxca
P o , > | chup trong 1 ngay thi phai c6 co ché canh bao, kiém
suat thyc hién cua may Y AR 1A . . X , R
chup soat deé khong b; Vuot qua so lugng cho.phep, khong
o vi pham quy dinh khi thanh todn bao hiém.
15 | Hién thi bang tong hop xép | C6 thé hién thi trén man hinh tivi danh sach nguoi
hang cho chup. cho chup dé dam bao cong bang, trat tu.
16 | Tu dong xép sb thir tw cho | Ty dér}g xép sb thr tu cho bénh nhan dé dam bao
bénh nhan cong bang trong khi thyc hién dich vu.
17 | Ty dong chon phong chup | Ty dong chon phong chup dé hd tro cho nhan vién
cho bénh nhan ti€ép don thao tac nhanh hon.
18 | Tra ciru bénh nhan theo | Quan ly theo timg may chup dé dé dang diéu phdi,
may chup. quan ly
19 | Tim kiém bénh nhéan theo | Trudng hop cétln tim kién} lai ca chyp, phdn mém can
ma bénh nhan, theo tén, | hd tro tim kiém toi thicu theo tén bénh nhan, ma
theo ngay. bénh nhan hodc theo ngay chup.
20 ’ ) Nhén vién tiép don c6 thé in phiéu tra két qua cho
In phiéu tra két qua. bénh nhan, bénh nhan khong can cho doi tai phong
doc, phong chup.
21 | In anh ra dia CD/DVD, in | Cho phép nhan vién tiép don in & CD/DVD va nhin

nhan dia.

dia dé hinh anh cho bénh nhan.
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22 Sau khi nhan chi dinh chup tir HIS, thong tin bénh

Dua thong tin bénh nhan,
thong tin yéu cau I1én
Modality.

nhan, yéu cau dich vu chup phan mém RIS phai xtr
ly goi tin chi dinh, dwa yéu cau chup 1én danh sach
Worklist ctia may chup. K¥ thuat vién khong can
danh ma, danh tén bénh nhan, tor d6 gidm sai sot,
nham lan.

23

Hién thi man hinh xép hang
tai phong chup.

Hién thi trén man hinh tivi dit trudc ctia phong chup
tén nguoi dang chup, tén nguoi sap dén luot chup.

24

Goi loa moi bénh nhan theo
sO thur tu.

Phan mém c6 chuc nang goi loa moi bénh nhan da
c6 sO x&p hang vao phong chup.

25

Tra ctru, tim kiém va phan
loai bénh nhan.

Phan mém cho phép phan loai bénh nhan nao da
chup, chua chup, dang chup va da co lgét qua. Tur do
giam sat, theo doi nhom chua chup dé€ cham soc, tu
van.

26

Gui trd yéu cau vé hanh
chinh dé thay doi, stra chira
yéu cau.

Truong hop phan mém HIS giri sai thong tin bénh
nhan, phan mém RIS c6 kha nang guri tra lai yéu cau
sua doi thong tin.

27

Sép xép thir ty hién thi theo
tung cot/truong dir lidu.

Danh sach bénh nhan dugc tiép don vao phong chup
c6 thé dugc dicu chinh, sap xép theo nhom dua vao
ndi dung cac cdt/truong hién thi.

28

So sanh 2 ca chup véi cung
bénh nhan.

Trong truong hop c6 dir liéu hinh anh cua 2 lan
cl}up, bac s1 ¢ thé thyc hién mé dong thoi 2 ca chup
de so sanh, danh gia.

29

Upload anh td CD/DVD,
USB chuyp vién khac vao
PACS.

Bénh nhan c6 hinh anh chyp tir bénh vién khac co
thé mang dia CD/DVD dén dé bac si upload vao
phan mém PACS. Tir d6 so sanh, danh gia dé nang
cao chit luong chan doan.

30

Theo doi lich st chyp cua
bénh nhan.

Phan mém RIS tu dong tim kiém, liét ké danh sach
cac lan chup trudc, tir do giup bac si co thém thong
tin dé€ chan doan chinh xac hon.

31

Khoa ca va bd khoa ca dé
chan doan.

Phan mém RIS c¢6 co ché khdéa/mo khoa dé dam bao
tai moi thoi diém chi ¢6 1 bac si nhan chan doan.

32

Nhép thong tin chan doan
bénh.

Béc sinhap bio cdo chan doan hinh anh trong d6 c6
két luan chan doan.

33

Lua chon mau két qua chan
doan.

Tuy vao tung loai dich vu chup bac si co thé lua
chon nhitng mau két qua chan doéan c6 san. B¢ giam
thoi gian nhap két qua, han ché sai sot.
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34 Sau khi ¢6 hinh énh chup, bac si c6 thé xem hinh
Xem anh DICOM. anh DICOM ma khoéng can lién hé véi bo phan
chup.
35 Cac the quan ly duoc tao ra dé thong ké ca theo nhu

Théng ké theo thé quan 1y

cau riéng. Mdi ca chan doan c6 thé dugc gan the dé
phuc vu tra ctru, nghién ctru khoa hoc,..

36

Thdng ké theo ma qudc té
ICD.

MGdi ca chan doan c6 thé duge gin ma qudc té ICD
dé phuc vu di€u tri bénh.

37

Xem trudc ban in két qua
chan doan ca.

Sau khi nhap két qua chan doan, phan mém cé ché
do preview dé bac si xem xé&t

38

Thay d6i font chit va in két
qua chan doan ca.

Truong hop bi 1éch hodc bi sang trang mdi, cho
phép chinh kich ¢& font chir d€ in két qua theo hinh
thirc phu hop nhat, tiét kiém giay in.

39

Tai anh vé may tinh tram.

Trudng hop can guri hinh anh riéng timg ca dén cac
béc si khac, bénh vién khac. Phan mém RIS-PACS
hd trg download anh vé may tinh tram dé luu trix
hodc chuyén di noi khac.

40

Chtic ning chan doan lan
thar 2, tha 3,..

Trudng hop két qua chan doan 1an thir nhat chua
phai 14 két luan cudi cung, phan mém RIS-PACS hd
tro thue hién chan doan 1an 2, 1an 3,. .. trong do gitr
lai ndi dung cua céc lan chan doan da thuc hién
trude do.

41

Chtre nang danh cho bac sy
thuc tap chan doan.

Ddi véi bac si thuc tap phﬁn mém RIS-PACS hd trg
nhap chan doan nhung khong duoc duyét va ban
hanh. Béac si huéng dan s& xem lai ndi dung chan
doan va s& chinh stra, phé duyét két qua.

42

Chuyén d6i ché do hién thi
hinh 4nh theo hé mau sang,
tb1

Tuy theo mo6i truong lam viée c6 do sang yéu hay
manh, phan mém RIS-PACS ho tro chuyen d6i gam
mau tir sang sang tdi va nguoc lai dé ngudi dung lua
chon.

43

HO tro thao tac nhanh véi
cac phim tat.

Nguoi dung cé thé dung phim tat dé thyc hién cac
churc nang st dung, lam tang toc do thuc hién, don
gian hoa thao tac va dé dang dao tao.

44

Giao dién cho bac sy lam
sang tra ciu két qua va
hinh anh cua bénh nhan.

Sau khi tich hop HIS bac si 1am sang c6 thé tra ciru
ngay két qua va hinh anh ma khong can tim kiém,
trén phan mém HIS béc si dang kham bénh nhan nao
thi cho phép xem két qua chan doan hinh anh cia
bénh nhan do.
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45

Cép quyén chan doan hinh
anh tr xa qua trinh duyét
Web.

Trudng hop céc bac si chan doan hinh anh tir bén
ngoai bénh vién phan mém RIS-PACS phai hd trg
quan 1y quyén truy cép tir xa. Néu khong c6 quyén
thi khong truy cdp phan mém duoc tir ngoai bénh
vién.

46

Quan 1y thu myc c4 nhan.

Thu muc ca nhan 1a noi Iuu trit danh sach ca dé bac
si Iuu y khi chan doan, céc ca dic biét nay phuc vu
nghién ctru khoa hoc hoac can hoi chan thém.

47

Ché d6 chia d6i man hinh
trén 1 man hinh

Khi bénh vién khong c6 diéu kién cung cdp 2 man
hinh cho béc si chian doan hinh anh thi phan mém
cho phép chia d6i 1 man hinh dang st dung voi 1
ntra 13 hién thi hinh anh, mot ntra 13 hién thi thong
tin bénh nhan.

48

In nhiéu két qua chan doan
cung luc.

Khi bénh vién c6 doan kham stc khoe thi can in
dong loat cac két qua chan doan dé tiét kiém thoi
gian.

49

Cho phép nhép két qua
ch@n doan theo ma dich vu
y té.

Néu ca chup c6 dy du théng tin bao gdm ma dich
vu y té thi phan mém RIS-PACS h tro hién thi ngay
cac mau nhap két qua cua dich vu do, bac si sé€
khong phai tim kiém thém.

50

Tim kiém ndi dung trong
két qua chan doan.

Phan mém RIS-PACS cho phép tim kiém 1 hay
nhiéu tir khoa, ndi dung dugc bac si nhap vao ket
qua chan doan.

51

Cap nhat realtime tinh
trang nhan ca, tinh trang
chan doan.

Khi bac si nhan ca dé chan doan, thong tin d6 phai
duoc cap nhat, truyén tai dén tat ca cac bac si chan
doén hinh anh dang st dung phan mém.

52

Xac thuc két qua bang chir
ky s6, hd tro token cua tat
ca nha cung cap hop phap
tai Viét Nam

Phan mém RIS-PACS c6 thé tich hop véi moi loai
chfr ky s0 hién sur dupg ‘ho'p phap tai Viét Nam, bao
gom cong nghé ky s6 bang HSM.

53

Quy trinh ghép anh voi chi
dinh cho ca cap ctru(trudong
hop chup trude chi dinh
sau)

Trudng hop bénh nhéan cap ciru, khoa Chan doan
hinh 4nh s€ khong kip nhap thong tin bénh nhan ma
dua vao chup ngay. Sau khi c6 du thong tin bénh
nhan phan mém RIS-PACS cho phép ghép, dong bod
thong tin bénh nhan va hinh anh dé dam bao khong
sai l1&ch dir liéu, dam bao thanh toan BHYT.

54

Tach ca chup thanh nhiéu
ca khac nhau (cho truong
hop chup nham)

Truong hop chup nham nhiéu dich vu thanh 1 dich
vy, phan mém RIS-PACS cho phép tach 1 ca thanh
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nhiéu ca dé tranh sai léch dir lidu, dam bao thanh
toan BHYT.

55| Chinh stra théng tin | Phdn mém RIS-PACS cho phép chinh sira thong tin
DICOM (cho truong hop | DICOM trén hinh 4nh chyp nham.
chup nham)

56 | X6a anh chup nham Phan mém RIS-PACS cho phép x6a hinh anh

DICOM véi ca chup nham.

57 | RIS nhan dién ca cip ctru, | Phan mém RIS-PACS cho phép nhan dién ca cap
ca uu tién ctru, ca uu tién de cac bac si chan doan ngay, giup

bénh nhan giam rui ro.

58 | In film Phan mém RIS-PACS cho phép in film dé tra bénh

nhan.
IV |QUAN TRI NGUOI
DUNG

59 | Quan tri nguoi dung, | Co giao dién quan tri phan mém dé quan 1y nhom,
nhom, phan quyén truy cép | phan quyén stir dung cho nguoi dung. Giao dién phai
dén timg ddi twong de sur dung, than thién dé bénh vién c6 thé tiép nhan,

quan tri.

60 | bang nhép bang tai khoan, | Moi nguoi dung phai dang nhap bang tai khoan, mat
mat khau khau dé str dung phan mém.

61 | Quan tri chir ky s6 véi timg Pnan mém RIS-PACS c6 kha nang tich hop, quan ly
nguoi dung dén tung chir ky s, co thé d¢ dang ra han hiéu luc

chir 1(3’/ s0 hodc thay d6i nha cung cap dich vu chir
ky so.

62 | Bao cdo s6 luong dich vu | C6 bao céo riéng théng ké ca theo timg may, theo
thuc hién theo tirng may tung dich vu.

63 | Man hinh tong hop tinh | Phin mém RIS-PACS cung cap Dashboard cho lanh
hinh chén doan hinh anh | dao Khoa chan doan hinh anh, ky thuét vién truong
cho lanh dao theo doi tryc tuyen thong ké tong hop hoat dong cua

Khoa gom Tong s0 ca da nhan, tong so ca da tra két
qua, tong soqca ch}ra tra két qua, tong sd ca cla tung
may chup, tong so ca bac si dang doc,...
V | NHAP BAO CAO
64 | Nhap bao cao bang tiéng | HS tro nhap tiéng viét voi cac bo gb tiéng viét phd

Viét

bién hién nay.
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65 | Chuc nang khoa ca ngan | Khi mot bac si nhan, danh két qua chan doan thi ca
nguoi khac nhan phai dugc khoa lai dé bac si khac khong nhén trung.

66 | Chtrc nang luu nhap Trong qua trinh dénhﬂkét qua. Néu bac si can hoi
chan, trao doi thi c¢6 thé luu nhap két qua, sau do ti€p
tuc nhap lai.

67 | Ky sb trén PACS Phan mém RIS-PACS hd trg thyc hién ky s0 trén
RIS-PACS va cho phep dua vao cac thong tin ky so
dé dam bao tinh phap ly va hinh thirc cia két qua in
ra.

68 | Mau bao cao ty dong loc | Khi thong tin ca c6 bao gén} dich vy thi phén mém

theo dich vu RIS-PACS ty dong nhan biét cdc mau bao cao lién
quan dén dich vu do, dé giup bac side dang sir dung,
chon Ioc.

69 | Miu c6 cdo c6 thé tuy | Trong qua trinh st dung p}lﬁn mém RIS-PACS bénh
chinh vién co thé tu stra chira diéu chjnh mau bao cao th@o

nhu cau sir dyng. Khong yéu cau nha cung cap phan
meém ho tro.

70 | Luu lich str bdo céo Qua trinh danh bao céo két qua chan doan phai dugc
lIuu lai cac t}léng tin chinh: Bac si nao chan doan,
thoi gian chan doédn, ndi dung chan doén,..

71 | Phan crép béac si dé bac si Phé‘m mém RIS-PACS cho phép tao bao cao ké:t qua
cap thap hon khoéng duoc | chan doan lan 2 lan 3, nhung ¢6 thé khong ché theo
duy@t lai cua bac si cap cao | vai tro bac si. Bac si ¢ nhom chuyén mén thap hon
hon khong dugc duyét lai két qua cua nhom béc si co

chuyén mon cao hon.

72 | Nhap thé (tag) Theo ting thoi diém bénh vién c6 thé yéu cau gin
the(tag) v0i cac bao cdo két qua chan doan: Thé c6
thé dugc gin véi cac truong hop dic biét nhu:
COVID; AIDS, .

73 | Nhap ma ICD10 Phan mém RIS-PACS c6 chirc ning nhip ma ICD10
song nglt Anh/Viét. D¢ sir dung trong truong hop
hop tac, hdi chan quoc té va chira bénh cho bénh
nhan nudc ngoai.

74 Ch‘uyén‘ phong chup (néu | Khi bénh nhan vao nhim phong chup, hodc ¢ nham

phan mém hién sai phong)

1an trong qua trinh nhap thong tin bénh nhan. Phan
mém RIS-PACS phai cho phép chuyén bénh nhan
ve€ phong chup ding chi dinh.
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75 | Ché @6 vira nhap bao cdo | Bac si co thé vira nhap két qua, vira xtr 1y hinh anh

vira xem anh

trén 1 man hinh.

76

HO trg cdc mau bao céo
dang bang, biéu (table)

Nhirng bao cao két qua chan doan cho may siéu am,
ndi soi, yéu ciu céc bang két qua phirc tap. Phéan
mém RIS-PACS phai hd trg nhap cac két qua nay
vao luu trir.

77

Tinh toan, hd trg ra két luan
cho may do chirc nang ho
hap

H5 trg béac sinhanh chong ra két luan v6i dir ligu tir
may do ho hap, viéc nay nham tang toc do tra két
qua va han ché 1i trong qua trinh nhap liéu.

78

Tinh toan, hd trg ra két luan
cho may do mat do xuong
(1 vi tri, 2 vi tri, 3 vi tri,
toan than)

HJ trg bac sinhanh chong ra két luan voi dit lidu tir
may do mat d§ xuong, viéc nay nham tang toc do
tra két qua va han che 161 trong qua trinh nhap li¢u.

79

Tinh toan, hd tro ra két luan
cho mdy do xo vira dong
mach (CAVI)

Hb tro bac si nhanh chong ra két luan véi dit lidu tir
may do mat do xuong, viéc ndy nham tang toc do
trd két qua va han ché 161 trong qua trinh nhép liéu.

80

Tinh toan, hd trg ra két luan
cho may si€éu am doppler
xuyén so

HJ trg béac sinhanh chong ra két luan voi dit lidu tir
may may siéu am doppler xuyén so, viéc ndy nham
tang toc do tra két qua va han ché 1i trong qua trinh
nhap li¢u.

81

Chtrc nang tim kiém theo
nhiéu truong thong tin, bao
gom ca ndi dung chan doan

Khi bac si nhap tir khoa tim kiém thi viéc tim kiém
can thuc hién trén moi truong thong tin dé dua ra
két qua day du nhat.

VI

KET NOI NONDICOM

82

Két no1 thiét bi sinh anh
nondicom qua cong video

Truong hop may siéu am cii hodc may siéu 4m hét
thoi han chd tro cta hing, hinh anh qua cong video
phai dugc dua vao phan mém RIS-PACS dé két ndi,
thu thap hinh énh.

83

Chup hinh anh ngay trén
giao dién phan mém

Khi hinh anh dang Vidpo hién thi trén phﬁn mém
RIS-PACS, bac si co thé lya chon hinh va chyup hinh
trén phan mém RIS-PACS.

84

Chup nhiéu hinh, chon mét
phan trong do6 dé in, c6 thé
chon thtr ty hinh

S6 lugng hinh anh dugc chup co thé trén 50 anh vi
vy khong thé in hét s6 luong anh dugc chup. Phan
mém RIS-PACS cho phép Iya chon anh phu hop
nhat dé in.

85

Upload dién tim, dién nao,
noi soi,..

Trong qua trinh chan dodn hinh anh, bac si c6 thé
dua vao luu trit hinh anh dién tim, dién nao, noi soi,
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giai phau b§nh..dé bac si c6 thém thong tin, can cu
phuc vu chan doan

86 | Hién thj anh dién tim, dién | Khi luu trit hinh anh nonDICOM nhu anh dién tim,

nao, ndi soi,.. dién ndo, ndi soi,..thi phan mém RIS-PACS phai
chuyén doi thanh DICOM d¢ luu trit chung trén hé
thong DICOM d¢€ bénh vién khong can bo sung
thém hé thong luu trir riéng cho &nh nonDICOM.

87 | Chon nguén video Khi nhép Kkét qua cho hinh anh ndi soi, si‘éu am, bac
si coO thé lya chon nhi€u hon 1 loai nguon tin hi¢u
video dé xem.

88 | Chon do phan giai Khi nhap Kkét quéa cho hinh anh ndi soi, siéu am, bac
si ¢o thé Iva chon do ph,én giai hinh énh, giup cho
viéc thu gilt hinh dnh chat lugng cao nhat.

89 | Cit hinh tu dong Trong ché do hinh anh truyén tur Vidgo, tu dong lya
chon vung hinh anh c6 gia tri nhat dé chup.

90 | Chon muc sang Trong ché d6 hinh égnh ‘Eruy‘én tir video lua chon murc
do murc anh sang dé hién thi.

91 | Chon ving lay hinh 4nh Béc si c6 thé thay doi ving chon hinh anh phu hop
vO1 tin hiéu video.

92 | In anh chung két qua hodc | Cho phép in riéng hinh anh véi béo céo chan doan

in riéng va nguogc lai.
VII | CONG CU PQC ANH 2D

93 | Cong cu di chuyén Di chuxén hinh anh 2D tr,én ctia sb hién thiqhoaic chi
dinh hién thi hinh anh xuat hién trén ctra s6 moi.

94 | Cong cu duyét anh Khi cudn hogc diéu khién di chudt, ban phim phan
meém cho hién thi ti€n/lui hinh anh theo ID anh.

95 | Cong cu kéo tha Keéo tha series hinh anh vao ving hién thi, kéo tir
vung hién thi nay sang vung hién thi khac.

96 | Cong cu thu phong Khi diéu khién chudt trén hinh anh 2D, cho phép
phong to/thu nhé vung hién thi dang trd chudt.

97 | Cong cu thay d6i muc cira | Khi diéu khiqén chuot/ban phim trén hinh anh 2D cho

sO phép thay d61 mtrc do twong phan sang cua hinh anh.

98 | Xoay lat Khi diéu khién chudt/ban phim trén hinh anh 2D cho
phép xoay lat trén/dudi va phai/trai hinh anh.

99 | B6 loc Shapern, Blur, | Loc hinh anh theo kiéu 1am sic, mo, lam ndi, chinh

Emboss, Edges

vién
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100| Cong cu mau psuedo C6 cong cu mau psuedo chinh tong mau trang den

sang cac tong mau khac

101| Con tr6 3D Hién thi hinh dnh & 2 chiéu con lai khi di chuyén

con tro trén 1 chiéu.

102| Ty 1é tim phoi Tinh toan ty 1& tim phoi dé dénh gia xem c6 bét

thuong khong.

103 | Ghi chu thich Béc s ghi lai cac thong tin can luu ¥ trén hinh anh

104 C,hé’ d6 tai ¢én dau xem dén | Bbi voi series hinh anh c6 s‘(‘) luong 16m, dé, giam
day va xem trude hinh chua | bang thong mang thi phan mém can ¢6 co ché load
duoc tai anh theo nhu cau xem anh.

105| Po diém, duong thing, | Thuc hién cac phép do ludong trén 2D nhu do goc,
gbc, elip, chir nhat tao hinh elip, chir nhat, duong thang.

106| Panh dau Key Image cho | Panh dau hinh anh Ia hinh dai dién (key image) cua
bac sy 1am sang ca chyp dé bac si lam sang xem.

107 | Pudng tham chiéu giita cac | Trong ché d6 mo nhiég series anh 2D, ¢6 thé dié}l
series chinh duong tham chiéu & series nay dé nhan keét

qua trén series khac.

108 | Toan bc:) tinh st dung dugc Dé tat ca cac khoa, phong dél} khai thac duoc phé‘ln
trén thiét bi nhu dién thoai, | mém RIS-PACS thi moi thiét bi chay trinh duyét
mdy tinh bang, PC khong | web déu c6 thé s dung dugc ma khong yéu cau card
yéu cau GPU do hoa.

109| Chia sé link xem anh cho Kh1 cﬁp hoi chan trong bénh vién, li€n vién hoac
nguoi khéc, gidi han tl}di quoc t€ can co link hinh anh ca chup dé héi chan.
gian chia sé, dat mat khau, Tuy nhién hinh dnh guri di phai dugc bdo mat: khong
an thong tin bénh nhan hién thi t€n bénh nhan, giéi han thoi gian tuy cép,

thiét 1ap mat khau.

110| Tai hinh dang dicom, jpeg, | Cho phép luu hinh anh y khoa vé may tinh voi dinh
video dang DICOM, JPEG, video clip.

111| Xem toan man hinh Cho phép mé tmg dung & ché d6 toan man hinh Full

screen.
VII | TINH NANG MPR, 3D
I

112| MPR (Multi Planar | Ché d6 xem anh da binh dién, m6 phong hinh anh
Reconstruction) trén 3 mat phang 2D (axial, sagital, coronal)

- Xoay tryc - Xoay truc hién thi trén mit phang nay thi thay doi

trén cadc mat phang con lai.
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- Phoéng to mit phang - Phong to/thu nho trén ting mit phang.
axial, sagital, coronal
113| MIP (Maximum Intensity | Téi tao cuong do tdi da theo hudng chiéu.
Projection)
114| MinIP (Minimum intensity | Téi tao cuong do tdi thiéu theo hudng chiéu.
projection)
115/3D VR (3D Volume | T4i tao, dung hinh anh 3D tong thé tir anh gdc
Rendering) 7 - bat mac cira sb trong ché dd dung hinh 3D
- bat muc cira s6 - Thiét 1ap ngay ttrc thi cac ché d6 dat sin nhu: da,
- Cac murc dat san xuong, mé mém,..
116| Noi1 soi a0 Tai tao, dung hinh anh 3D ndi soi tir anh géc
- Gialap camerandisoi |- Lap camera trén hinh anh CT.
dya trén anh CT - Xoay camera sang cac hudng: phai, trai, trén,
- Xoay camera dudi
- Di chuyén tién lui - Di chuyén camera tién, 10i, sang phai, sang trai.
- Dir}h vi camera trén miat | - Phoi hop véi hinh anh MPR dé di chuyén camera.
phang MPR
117| CPR (Curved MPR) Ché d6 xem anh da binh dién, mé phong hinh dnh
trén 1 doan 2D cong.
- Cho phép thiét lap doan cong, tai tao MPR trong
khi thiét lap.
118| Hoat dong trén cac thiét bi | Cac hinh anh xu 1y v0i cong nghé 3D co thé chay
nhu di¢n thoai, may '[il:lh duoc trén moi loai thiét bi c6 trinh duy¢t web.
bang, PC khong yéu cau
GPU, RAM 8GB, 2000
anh/series
IX | TINH NANG CHUYEN
SAU
119| Phan tich giai phau. 3D Modelling la mot tury chon xtr 1y, tryc quan
- Dung hinh 3D héa va phan doan hinh anh hd trg xuit cac tép

- Cho phép bac si in cac
moO hinh st dung phan
vung 3D (CT hoac MR)

- Tao ra cic cau triic rong
3D va thay d6i dugc do
day cua thanh

bé mat dang luoi duoc tao tir cac hinh anh thé
tich DICOM CT va MR. Ung dung M6 hinh 3D
cho phép nguoi dung xem hinh anh thé tich cua
cac cau tric giai phau, thyc hién phan doan,
chinh stra va két hop cac yéu té (mo) dugc phan
doan thanh mé hinh 3D. Nguoi dung c6 thé xac
dinh thong tin lién quan dén cac thanh phan da
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- Cac dir liéu CT va MR
co thé dung dé tao mot
md hinh 3D trén cung
bénh nhan

- C6 thé xuét ra dinh dang
STL hay file 3D PDF in
duoc

xuat cia mo hinh 3D, chang han nhu d¢ min va
kich thudc mit ludi dau ra. Ung dung nay cho
phép tao cac 16 dé xuat & cac dinh dang cong
nghiép tiéu chuan nhu STL va/hodc hién thi tép
bé mit ludi ¢ dinh dang 3D PDF. Loi ich chinh:

« 3D Modeling 14 mét tmg dung chuyén dung dé
tao cac mo hinh 3D, dua trén bd dir liéu CT va
MR, véi kha nang két xuit ¢ dinh dang in 3D (vi
du: STL), nhu mdt phuong tién cho chia sé két
qua.

« Ung dung Lap mé hinh 3D cung cp quy trinh
lam viéc chuyén dung dé tao cac md hinh st
dung phan doan 3D (CT va MR), nham hd tro
dao tao, giao tiép va quy trinh lap ké hoach hodc

lam d4u vao cho cac chuong trinh mé hinh héa
khac.

* Lap mo hiph 3D hd tro tao mo hinh theo tuy
chinh tryc tiép tir hinh anh DICOM.

* Lap mo6 hinh 3D co thé nhap phan doan tur
nguon luu trir anh.

« Ung dung ndy cung cap mot bd cong cu két
xuat va chinh stra dé chuan bi mot mo hinh dé
in.

« Ung dung str dung cac cong cu do thé tich dé
tao cau trac rong va chinh stra d¢ day cua tuong.
Nguoi dung cé thé xem trudc cac mat ludi so
vo1 hinh &nh DICOM goéc va thuc hién cac di€u
chinh néu can.

« C6 thé xuat két qua ¢ cac dinh dang tiéu chuan
cua nganh (vi du: STL, VTK va OBJ), véi tuy
chon thém té€p PDF 3D lam phuong tién bo sung
dé chia sé két qua.

« Nhiéu tiiy chon xuét khac nhau cho phép hop
1y hoa viée truyén té€p sang dich vu in bén ngoai.
« Hop thoai Xuat cho phép xut truc tiép va xem
trudce tu bat ky ing dung nao ho trg tao mo hinh
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thé tich. Luu ¥: Cac mo hinh in 3D khong danh
cho muc dich chan doan.
120| Phan tich mach mau. AVA da phuong thirc

- Chtirc nang loai bo
xuong , hién thi hinh anh
mach 3D

- Tiét kiém thoi gian hon
v6i1 cac cong cu phan tich
tu dong

- Nhiéu ché do quan sat
va dan nhdn cic ton
thuong khac nhau

- Lap béo cao tuy chinh,
xuit dir lidu sang chuin
RIS, PACS

Ung dung phan tich mach mau (AVA) da
phuong thirc duge dung dé hién thi, danh gia va
dinh lugong mach méu trong dir ligu CTA va
MRA v6i mét quy trinh ddng nhat cho ca hai
phuong thuc. Doi voi dir lisu CTA, ing dung
nay cung cap phan doan tu dong bao gdm viéc
lay dir liéu duong trung tdm cua mach, duong
dong tuyen long mach va duong dong tuyén
mach. Ddi véi ca hai phuong thirc, ing dung nay
cung cip cong cu dé ldy dir liéu va chinh stra
duong trung tam.

Phuong phap 1am min dau c¢6 AVA cung cép
phuong phap hién thi két xuat khéi anh min hon
ctia cdy mach vanh (so v6i hién thi két xuat khoi
thong thuong), sau khi x6a xuong cho cac hinh
chup CT Pau va Co. AVA cho phép kiém tra cac
phan tich nd1 bd cho bd dir li€u va cho viéc xem
xét tong quan mot duong trung tAm mach duoc
chon. N6 cho phép tao, luu trir va xem lai céc
chi s6 mach mau co ban ciing nhu truy cap ké
hoach duong di.

Lot ich chinh:

« Ung dung nay cung cap cong cu dé hién thi,
danh gia va dinh luvgng mach méu trong dir liéu
CTA va MRA, cho céc ton thuong mach mau
nhu hep mach mau ndo va dong mach canh,
phinh dong mach chu, cling nhu bénh mach mau
ngoai vi.

. Ung dung nay thuc hién viéc loai bd xuong,
trich xuat va phan doan mach méau (bao gom
hién thi 3D mach méu), theo phuong thic tur
dong hodc ban ty dong cho mot s6 bo dit lidu
phu hop.

« Ung dung nay cho phép thuc hién cac phép do
khac nhau (vi du nhu duong kinh ndi long mach,
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dién tich 1ong mach cit ngang, chiéu dai, do
cong cua cac doan mach va goc cua cac mach),
dbi véi hep mach va phinh mach theo phuong
thure ty dong hodc thu cong.

« C6 thé tao, luu va xem lai cac phép do. Ngudi
van hanh ciing ¢6 thé tao cac danh dau ghi chu.

» Céc cong cu tu dong, nhu loai bo xuong, tuyén
diéu hudng, dan nhan mach, duong vién trong
va ngoai long mach va Tao loat anh ty dong
(ASC), duoc thiét ké dé don gian hoa quy trinh
lam viéc.

« Ung dung nay di cho thiy c6 thé giam duoc
50% thoi gian hau xu ly khi so sanh vdi phan
tich CT mach mau (CTA) dau & c6 tha cong.

e Chuc nang Ty dong tao loat anh (ASC) cho
phép tu dong tao cac hinh anh ¢cMPR, mit cét
ngang, MPR va khdi anh truéc khi mé phién
chup ra.

« Ung dung nay cho phép nguoi dung thu dugc
va dan nhan nhiéu két qua, voi kha ning diéu
hudng giita cac két qua.

« Ung dung nay cho phép ngudi dung xuét cac
béo cdo tiy chinh téi Hé thong thong tin chup
hinh phong xa (RIS) hodac PACS.

« Ung dung nay bao gdm kha ning in két qua
trén mdt bao cdo tuy chinh.

Céc cai tién bo sung:

AVA cung cdp dang xem kiém tra cho cic
duong truc mach mau da chon va phan tich cuc
bd. San pham nay cho phép tao, chup va xem xét
cac phép do ndi mach co ban do nguoi dung
chon (va cac phép tinh néu c6), ciing nhu cc bd
phép do duoc xéac dinh trudc va cac tuong quan
phép do. Ung dung AVA duoc thiét ké dé su
dung cho phan tich dong mach trong: Dau va co,
co thé va cac ving ngoai bién. AVA hién cung
cAp mdt quy trinh cong viéc méi, don gian hoéa,
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duoc thiét ké dé tang toc cong viée phan tich cua
ban trong khi van tiép tuc ho trg viéc dua ra
quyét dinh 1am sang. San pham goém co:

* Giao di¢n nguoi dung truc quan méi

« Giam sd budc, giam s6 lan nhép chuot va tu
dong hoa viéc luu két qua, nham day nhanh thoi
gian tao va thu thap két qua

* Thuét toan trich xuat mach mau va x6a xuong
bau & Co6 hoan toan tu dong cai tién maoi (bao
gom trich xuat tu dong cac Pong mach duoi
don)

* Cac cong cu phan doan va chinh stra tuong tac
ban ty dong mai, dé do1 pho vaoi cac bénh 1y
mach mau kho xu ly

* Co ch¢ duong vién long mach méi dé kiém tra
mach mau

121

Theo dbi khbi

phuong thure

-Hién thi, xt 1y, phan
tich, dinh luong anh giai
phau va chuc nang (CT,

u da

MR, PET/CT va
SPECT/CT) tai nhiu
thoi diém

-HO tro cac tiéu chuan

dap Gng ung thu:
RECIST 1.0, RECIST
1.1, WHO,
CHOLPERCIST, irRC
va mRECIST.

-Chic  nang Glucose

SUV giup tinh todn su
hép thu cua ton thuong
theo muc glucose cua
bénh nhan

Theo ddi khéi u da phuong thic 13 mdt phan
mém xur 1y hiu ky duge sir dung dé hién thi, xt
1y, phan tich va dinh luong cac thong sb giai
phau va chuic ning

hinh anh, cho CT, MR, PET/CT, SPECT/CT va
CT ning luong kép cting mot lac hodc nhiéu thoi
diém. Ung dung nay cung cap tinh ning béan tu
ddng nang cao phan doan thé tich, ciing nhu dap
mg ung thu c6 thé lira chon tiéu chi bao gém
cac tiéu chuan nhu RECIST 1.0, RECIST 1.1,
WHO, CHOI, PERCIST, irRC va mRECIST.
Ung dung nay ciing hd trg PET SUV phan tich
bao gdm ca SUV di diéu chinh glucose. Nhiing
phat hién c6 thé dugc chia sé véi cac ing dung
Cong thong tin IntelliSpace khac nhu CT Phan
tich Gan va CT.

Trinh xem hodc xuit & cac dinh dang khac nhau
bao gom Cau trac RT.

MMTT hién cung cap quy trinh phén chia va lan
truyen khéi u méi kha ning qua nhiéu thoi diém
dé danh gia theo chiéu doc nhu ciing nhu kha
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-Chirc nang phéan vung | nang tai két qua phan doan di luu tir tng dung
trao d6i chat PET dya| LNA
trén ty 1€ phan tram
122| Panh gia nbt phoi Danh gia nét phoi (LNA) la mot cong cu lam
- Panh gia ndt phéi sang hau xu 1y hi€u qua cung cap cho bac si

- Hf) trg tam soat ung thu
pho1 CT liéu thap

- Tu dong phan doan phdi
2D va 3D bang mdt lan
nhap chuot

- C6 thé tai 1én va theo
doi to1 da 8 thoi diém cua
mot bénh nhan

- Lap bao cao dya trén

cac tham chiéu:
LungRADS, Fleischner
Society  hodac  Risk
Calculator

thong tin dinh luong va thong tin thé tich vé kich
thudc, hinh dang va sy thay doi theo thoi gian
ctia cac nét phoi do ngudi dung phat hién, duogc
xac dinh trén cac hinh anh chyp cit 10p dién toan
(CT) d6 phéan giai cao va liéu thap. LNA cling
c6 thé duogce sir dung dé chup CT nguc lidu thap
c6 thé hd tro Sang loc ung thu phdi CT liu thap.
Chuong trinh LNA t&i wu hoa hiéu sudt chung
va quy trinh danh gia nét phéi va cho phép phan
tich khdi ndt phdi hodc kich thude tén thuong
theo thoi gian, giip bac si danh gia thoi gian
phat trién gdp d6i cua ndt ph01
Chi nhap chudt s& cho phép ngudi doc thong sb
nhanh chéng chuyén d6i giita cac cai dit tir
truéc danh cho nhu mé phdi, trung that va
xuong. N6 mang dén mot cong cu so sanh manh
mé danh cho viéc x4c dinh nét, phan ving mot
cham va cac cong cu chinh stra (2D, 3D), thong
tin do luong chuan hoa va bao céo két qua sd
hoa dugc hd tro boi cach trinh bay hiéu qua.
Théng tin kich thudce dinh lugng ¢ thé dugc bao
céo cho timg ndt phdi trong mot 1an tham kham.
Cac phan vung trén tung nét phdi dugc ty dong
Iuru trit va truy xuét khi tai nghién ctru dé so sanh
theo doi sau khi hoan thanh mot tham kham moi.
Luc ndy, ngudi dung c6 thé tai ca nghién ctru hoi
hién tai va trude d6 dé theo ddi va so sanh ting
ndt phdéi trong ting nghién  ciu.
: Lua chon nt phdi

- X4c nhan tit ca + bd cuc dugc cip nhat

- Pién trude bd sung cho Ngoai vi/Ving dudi
mang cung va Phé quan.
- Cac thuat toan dugc cap nhat dé dién trude vi
tri thuy va Gai cuong (cling dang dugc cap nhat
phan chinh sua)
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Dién trudc bénh tran khi
- Phan ving Phoi&Thuy méi (nhanh hon va cai
tién)
DPic tinh khdéi ndt phdi dugc bd sung
- Tinh toan kha ning mic bénh ciing c6 thé duoc
tinh ma khong can c6 lich sir gia dinh

TICH HQP VOI CAC
HE THONG TRi TUE
NHAN TAO Al

123

C6 API két ndi véi hé
théng tri tué nhan tao Al
(trong va ngoai nudc) theo
yéu cau cua bénh vién.

Phan mém RIS-PACS cung cip secln‘céc API tich

hop véi may chu Al, cac API chinh gom co:

- Chu hiph, nhén dién hinh anh duoc hd tro chan
doédn bang Al.

- API gui hinh 4nh sang may chu Al

- API nhan béo céo két qua chan doan ctia may chu
Al

- API nhan hinh anh phén tich tra vé tir may chu
Al

124

Co chirc niang hd trg quy
trinh tiép nhén, xur ly va tra
két qua giai phau bénh, té
bao hoc.

Doi voi hinh anh giai phau bénh, t€ bao hoc, phan
mém RIS cho phép tiép nhan va tra két qua nhu doi
v6i hinh anh dang nonDICOM.

XI

THONG KE, BAO CAO
DU LIEU

125

Bang theo doi hqat dong
cua toan b h¢ thong may
chup.

Man hinh dashboard theo doi hoat dong chup cua
toan by may. Man hinh nay giup bénh vién theo doi
duge s lidu théng ké trong ngay dé bao tri hoat
dong va quan 1y chup cho bénh nhan BHYT.

126

Bao céo thong ké so ca theo
may

Hién thi va cho phép in béo cao thong ké tong hop,
bao cdo chi ti€t ca chup cua tirng may chup.

127

Bao cio thong ké theo thoi
gian

Hién thi va cho phép in bao cao thong ké tong hop,
bao cdo chi tict ca chup theo thoi gian chup.

128

Bio cdo thong ké s6 ca bac
sy doc theo tung loai may

Hién thi va cho phép in bao céo thong ké tong hop
theo tén bac si chan doan hinh anh.

129

Bao céo thong ké chi tiét ca
theo may

Hién thi va cho phép in bao cao thdng ké tong hop,
bao cdo chi ti€t ca chup phan nhom theo loai may
chup.
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TT NOQI DUNG THONG SO KY THUAT, CAC TIEU CHUAN
VA YEU CAU NGHIEP VU
130| Bao céo thong ké chi tiét s6 | Hién thi va cho phép in bao céo chi tiét ca chup theo

ca theo tén bac sy

tén bac si chan doan hinh anh.

XII | CONG TRA KET QUA
BENH NHAN

131| Xuit md QR tqh()ng tin tra | Trén phiéu tra }(ét qua cho bénh nhan cho hién thi
ctru k€t qua chan doan hinh | ma QR|Code dé bénh nhén truy cap nhanh dén tng
anh dung tra két qua.

132| Bénh vién c6 thé lwa chon Truong hq’p can thiét bénh vién c6 thé khong cho
bénh nhan nao cho phép tra | phép tra két qua qua mang.
ctru, bénh nhan nao khong.

133] 5. A as A1 Bénh nhan phai c6 tai khoan va mat khau thi moi
Bénh nhan dang nhap bang cho phép truy cap vao cong tra két qua. Dy 1a yéu
tai khoan, mat khau yo PICD TALY T9D Vao, cong dua. Tay 8y

cau bao mat cua hé thong.

134| Tra ctru lich st chan doan | Bénh nhan khi ding nhép vao cong tra két qua sé tra
hinh anh curu, xem duoc cac 1an kham trude do.

135 Gui email két qua chan T{u Ong”hc_);p ber}h nhan can hf').l CP an vol bxac o lfhac"
dodn cong tra ket qua cho phep guri két qua chan doan va

hinh anh dén bac si hoi chan.

136 P}lﬁn mém xem hinh anh y | Bénh nhan c6 thé xem ngay hinh anh chyp dudi
te¢ 2D cho bénh nhan. dang 2D, trong mot sO truong hop bénh vién chi tra
- Khong gi6i han sb user két, quév qua mang, kl:éng in phim. Véi day du cac

L ) 2 chirc nang nhu yéu cau.
- Chtic nang di chuyén,
thu phéng
- Chire ndng diéu chinh
muc ctira sO, cra SO mac
dinh
- Chtic nang so sanh
series
- Xoay, lat, dao mau, do
dac
137| Phan mém xem hinh anh y | Bénh nhan c6 thé giri thong tin hinh anh dé hoi chan

t¢ 3D cho bénh nhan hoi
chan cung bac si
- MPR (Multi Planar
Reconstruction)
+ Xoay truc

v6i bac si khac. Phan mém can cung cap day du cac
chtrc nang 3D dé bac si hoi chan thao tac, xtr Iy nhu
bac si tai bénh vién. Vbi déy du céc chtc nang nhu
yéu cau.
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TT NOQI DUNG THONG SO KY THUAT, CAC TIEU CHUAN
VA YEU CAU NGHIEP VU
+ Phéng to mit phang
axial, sagital, coronal
- MIP (Maximum
Intensity Projection)
- MinIP (Minimum
intensity projection)
- 3D VR (3D Volume
Rendering)
+ Dat mic cira s6
+ Cac muc dat san
- Noi soi 40
+ Gid 1ap camera noi
soi dua trén anh CT
+ Xoay camera
+ Di chuyén tién i
+ Dinh vi camera trén
mat phang MPR
- CPR (Curved MPR)
XII | CHUC NANG KET NOI
I |TUXA
138| Gui anh tir may chup ngoai | Ngoai viéc tiép nhan hinh anh tir cdc may chup trong
vién dén PACS qua duong | bénh vién, nhimg may chup tur phong kham, hay tur
internet thong thuong, c6 | don vi bén ngoai cling c6 thé duoc két ndi voi phan
xéc thuc ngudi ding va mi | mém RIS-PACS bénh vién thong qua duong truyén
hoa dir li¢u Internet. Khi d6 phan mém co chirc nang ma hoa,
bao mat trong khi truyén dir li¢u.
139| Nguoi dung phai  duge Phan mém RIS-PACS phai c6 kha ning phan biét
phan quyén d¢ dwgc doc | nguoi dung truy cap tir bén ngoai bénh vién. Tir do
anh tur xa phan quyén, giéi han quyén truy cap, khong phai ai
cling truy cap tir ngoai bénh vién dé str dung.
140/ M3 hoa dir liéu bang | Dir liéu trén phan mém dugc truyén nhan bdi giao
HTTPS thirc HTTP phai dugc ma hoéa va 4p dung giao thuc
HTTPS.
141| H3 tro trinh duyét Edge, | Phan mém RIS-PACS phai hoat dong trén céc trinh

Chrome, Firefox, Opera,
Safari trén  Windows,
Android, 10S

duyét thong dung tai Vi¢t Nam.
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TT NOQI DUNG THONG SO KY THUAT, CAC TIEU CHUAN
VA YEU CAU NGHIEP VU
142| Pay du tinh nang: 2D, | Dbi véi ngudi dung cd quyén truy cap tir xa, dugc

MPR, MIP, MinIP, VR,
Endo, do dac,..

cung cip day du chirc ning xir Iy hinh anh nang cao.

XI

QUAN LY LUU TRU

143

Mot hodc nhiéu thiét bi luu
trlt c6 thé bo sung sau khi
van hanh

Trong qua trinh str dung, van hanh phén mém bénh
vién s& bo sung thém thiét bi luu trir khi nhu ciu 1én
cao. Phan mém RIS-PACS phai twong thich va sir
dung dugc cac thiét bj méi nay.

144

Nén éanh ngoai gio lam
viéc, thoi gian nén anh sau
thoi gian thiet 1ap

Dé giam thiéu dung luong luu trit phan mém phai
¢6 co ché nén hinh anh. Phai c6 chirc ndng cau hinh,
thiét 1ap co ché nén vao thoi gian may chuyp it hoat
dong.

145

Phén loai viing luu trit ngén
han, dai han

Truong hop sau 3 dén 5 nam sr dung, dir li¢u cii can
dugc phan vung, chuyén doi sang thiét bi luu trir ré
tien hon, toc do cham hon dé giam chi phi.

XV

BAO MAT DU LIEU

146

Xac thuc nguoi dung, phan
quyén truy cap dir liéu

Phan mém RIS-PACS khong ¢6 phép 1 nguoi ding
tac dong dén toan bo dir liéu, chi cho phép tac dong
trén 1 vung dir liéu nhat dinh.

147

Yéu cau nguoi dung dit
mat khau phuc tap

Phan mém RIS-PACS khong cho phép ngudi dung
dat mat khau c6 mirc bao mat yéu.

148

Khoéa tai khoan néu dang
nhap sai nhi€u lan

Phan mém RIS-PACS ¢6 co ché khoa tai khoan
nguoi dung néu nhan thay viéc truy cép c6 dau hiéu
xam pham tréi phép.

149

Lich sir dang nhap

Toan bg qua trinh truy cap duoc ghi nhan, luu lai
dia chi IP thiét bi dau cubi truy cap.

150

Chi nguoi dung dugce phép
va duogc xac thuc madi duoc
truy cdp céc chiic nang
ciing nhu dit lieu. Mobi
nguoi ding déu cé thé
duoc nhan dién tai moi thoi
diém

Phan mém RIS-PACS khéng cho phép bét ctr chire
nang truy cap nao ma khoogn thong qua tai khoan,
mat khau bao vé.

151

Tram lam viéc PACS co
thé duge ciu hinh dé khién
mét nguoi dung phai dang
xuat néu ngudi ding nay

Phén mém RIS-PACS c6 kha ning ty ding xuét néu
nhan thay nguoi dung khong lam viéc trong mot
khoang thoi gian nhat dinh.
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TT NOQI DUNG THONG SO KY THUAT, CAC TIEU CHUAN
VA YEU CAU NGHIEP VU

chua str dung tUng dung
trong thoi gian quy dinh
(chtrc nang ty dang xuat)

152] Nguoi dung truy cép phan | Bit budc str dung HTTPS vdi tat ca nguoi dung.
mém qua giao thirc ma hoa
HTTPS

1.6. Thiét ké chuyén doi yéu cau chirc niing thanh mé hinh use-case

Hién thi thong tin 4nh

JAl

Luu hinh anh ra dia CD/DVD/USB - . -
((Ché d9 so sanh, dong bo anh theo series
D

Chirc ning do & ché d6 hinh anh »“
phuc vu chan doan

Piing anh & ché d¢ da binh dién
Multiplanar reconstructions

Trc nang xir Iy ty dong ché do hinh

anh 2D phyc vy chan dodn Pung anh ¢ ché do da binh dién cong

Curveplanar reconstructions

Oy

Duyng anh ché do 3D VR (volume rendering) co ban

ong cu diéu khién hudng hid
thi hinh anh

> Dung anh ché do 3D VR
(volume rendering) theo khung
hinh

BAC ST CHAN POAN HINH ANH

Chirc nang diéu khién ché d¢ cira sb hién thi hinh an
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Tim kiém néng cao két qua chup

Tra ctru va tim kiém két qua chup .
Quan ly danh sach két qua chup

Xir 1y hinh anh trén thiét bi di dong)

Nhap két qua chin doén ca lan déu

Ho trg chan doan nang cao

Nhap lai két qua chén doén ca

Dung anh ché d6 3D Endo gia 1ap noi soi . O g
: W

BAC SI CHAN POAN HINH ANH

Dung anh ché d 3D VR
(volume rendering) phuc vu
chan doan

Ché do tim kiém theo thiét lap
ca nhan

Dung anh ché d6 3D VR (volume rendering) theo ché do dung sin

Quan 1y lich sir dang nhép

Quan ly thu muc ca nhan nang cao

Quén 1y danh muc huéng dan sir dung

Quan ly thu muc ca nhan

Upload hinh anh tur thiét bj huu trir
ngoai

Quan ly hinh anh giai phiu bénh theo vi truong

In két qué cho ca ndi soi

BAC ST CHAN POAN HINH ANH Quan Iy hinh anh giai phiu

bénh nang cao

Thiét 14p nhém chirc nang tim kiém nang cao
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Chinh ché do MPR 3D véi chuét phai

Po ty 1€ tim va nguc

Dbang nhap xtr 1y hinh anh chuyén sau

Panh diu ghi nhé hinh i
Danh sach bénh nhén cin xir Iy chuyén sau

V4
Chia sé hinh anh

Bio céo thdng ké giai phau bénh

Trinh xem anh 2D cho ca can xir Iy chuyén séu

In két qua giai phiu bénh B R ; . R
BAC SI CHAN POAN HINH ANH
Trinh xem anh MPR

Quan 1y két qua giai phau bénh

Do dac (mach chuyén sau)

Tach mach mau (mach chuyén sau)

Phan ving nét phai

Phan tich giai phiu (mach chuyé

So sanh nét phéi gita 2 1an chyp

Ty dong xoa

Banh gia két qua phan tich nét phéi

Quan ly hang doi

), Oy

BAC Si CHAN DOAN HINH ANH
Theo dai khéi u da phurong thire
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Quan 1y 6 dia luu trit hinh anh

Quan tri bao mat hinh anh y té
Quan 1y luu trit hinh anh y té
rén 0 dia mang (SAN, NAS,.,

Quan 1y phan quyén, nguoi ding vé
mat khéu

Theo dbi tong thé hé thong

Quan tri danh sach ca cho chup

Quan ly danh sach ca tam x6a

QUAN TRI HE THONG Két néi voi hé théng HIS, RIS

thong qua chuén HL7

Quan 1y danh sach ca chup

Quan tri tai khoan truy cap hé thng

Quan tri tai khoan bénh nhén trén Portal

Quan tri nhém may chup va may chup

Quan tri danh myc va cAu hinh cho phén
mém

Quan tri cau hinh phan mém nang cao

QUAN TRI HE THONG
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Tinh toan két qua tir hé thng méy do lodng xwong toan than

Tinh toan két qua tir hé théng may do lodng xuong 1 va 2 vi tri

Quan 1y cAu hinh thiét bi thu tin hiéu dinh dang video

Tinh toan hd trg két luan két qua

holter huyét 4p Tinh toan két qua tir hé théng may do loang xuong 3 vi tri

Tinh toan hd trg két luan bit thong
lién nhi qua da inh toan két qua tir hé théng may do chie

ning hd hip

Tinh toan két qua dién sinh 1y thin kinh co

Tinh toan két qua tir hé théng
may do dién ndo do KY THUAT VIEN
Tinh toan két qua tir hé théng
. . may do siéu am doppler tim
Tinh toan két qua tir h¢ thong may do do xo vira dong mach (CAVI)

Quan 1y hinh anh tir thiét b
thu tin hi¢u dinh dang video,

Quan ly video hinh anh

Quan in dia CD/DVD

Léy thong tin bénh nhén tir HIS qua may
quyets mi vach theo chudn HL7

KY THUAT VIEN

Tra ctu két qué, hinh anh trén Portal

Nhép hinh anh tir hé théng may noi soi

Sir dung, khai thac két qua, hinh anh trén Portal

KY THUAT VIEN NQI SOI
KY THUAT VIEN NQI SOI

193



1.7. Danh sach use-case

Tén tac Tén
Tén use-case nhan tac Az \ -
TT chinh nhan Mo ta trwong hop st dung
phu
1| Quan 1y 6 dia Iuyu | Quan tri h¢ | Ky Hién thi danh sach 6 luu trit
trlr hinh anh. thong thuat Thém méi & luu trit
vien Stra thong tin, dung luong 6 luu trix
Xoéa 6 luu trit
Xem chi tiét thong tin tinh trang 6 luu trix
Copy dit liéu tir 6 nay sang 6 dia khac
Canh bao khi 6 gan day
Canh bao bat thuong khi 6 13i, file 15i,..
2 | Quan Iy luu tri¥ | Quan tri h¢ | Ky Dap tmg chuén luu trit NSF
hinh anh y t€ trén | thong thuat Pén tme chudn luu trit CFIS
0 dia mang (SAN, vién p ung
NAS,.) Dap ung chuan luu trit GlusterFS
Backup dir li¢u sang luu trir nearline
Backup dir li¢u sang luu trit offline
Quan 1y ciu hinh tham sé 6 dia SAN,
NAT
Dit ché do tu dong sao luu theo lich.
HJ tro thay thé nong 6 dia
3 | Nén hinh anh an tri hé | Ky x .
e hiih an gllfan e yA Ho tro chuan nén JPEG lossless.
ong thuat - :
vién HO tr¢ chuan nén JPEG lossy
HJ trg' chuan nén JPEG2000
Hb trg chuan nén Uncompressed.
Giai nén khi dén tram doc anh
Thay d6i chuan nén khi hién thi hinh anh
Tu dong nén khi nhén dugc anh
Tw dong nén khi hinh anh dugc truyén dén
tram doc
4 | Quan ly anh tr Quan tri h¢ | K§ Hb trg anh tir may cong hudng tir
cac may chup thong thl}ét HO tro nh tir mdy cat 16p vi tinh
(modality) vien HO tro anh tir may xquang s6
Hb trg anh tir may siéu Am
HO tro anh tir may ndi soi
Ho trg anh tir may do lodng xuwong
Hb trg anh tir may do chirc nang phoi
Hb tro anh tir may do chirc ning co
5 Hién thi danh sach PACS lién quan
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Tén tac Tén
TT| e usecase ;‘;‘l‘l‘l‘l‘l ntlf;n MG ta truing hop sit dung
phu i
Cho phép PACS khéc lay hinh anh
Lay anh dong thoi tir nhiéu PACS khac
Hién thi thong s6 PACS lién quan(AE,
A A1 - PORT,IP,..
TmyeP nh,an hinh Quan tri hé KyA Kiém tra ti)nh trang hiéu lyc cua PACS
anh dén C?C théng ﬂ?‘fat lién quan
PACS khdc vien Truyén hinh anh sang PACS khac
Stra thong s6 PACS lién quan(AE,
PORT,IP,..)
Xoa thong so PACS lién quan
6 Két ndi véi hé Quan tri h¢ | Ky Tiép nhén gobi tin HL7 worklist tao méi ca
thong HIS, RIS | thong thudt | Tiép nhan goi tin HL7 worklist stra thong
thong qua chuan vién tin ca
HL7 Tiép nhan g6i tin HL7 worklist x6a ca
Tiép nhan goi tin HL7 sira doi thong tin
bénh n}}én trén anh
7 | Quan ly danh sach Quan tri h¢ | K¥y Tim ki€ém ca theo tén bénh nhan
ca chup thong thuﬁt Tim kiém ca theo ma bénh nhan
vién Tim kiém ca theo ngiy chup
Tim kiém ca theo ma ca chup
Tim kiém ca theo loai may chup
Hién thi danh sach két qua tim kiém
Xoba ca chup
Két chuyén ca vé desktop
8 | Quan ly danh sach | Quan tri h¢ | Ky Tim kiém ca theo ngiy x6a
ca tam x6a thong thuﬁt Hién thi danh sich ca d tam x6a
Vien "Bt Iai diéu kién tim kiém ca
Lua chon tim kiém ca theo bénh nhan,
theo ca chup 7
Thiét 1ap sO lugng ca hién thi trén 1 trang
Thiét 1ap tinh trang hinh anh nhu cii
(restore) .
Xo6a han khoi phan mém
X6a hoan toan thu muc chira hinh anh tam
x0a
9 | Quan tri danh Qqén tri h¢ | Ky Tim kiém ca chd chup theo thong tin bénh
sach ca cho chyp | thong thuat nhan
vién Tim kiém ca cho chup theo bd phan chup

Tim kiém ca chd chup theo may chup

Tim kiém ca chd chup theo ngay chup

Tim kiém ca cho chup theo tinh trang
chup
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TT

Tén use-case

Tén tac
nhan
chinh

Tén
tac
nhan
phu

M0 ta truong hop st dung

Tim kiém ca chd chup theo ngiy sinh
bénh nhan

Loc ca mdi 1én dau danh sach

bat lai diéu kién tim ki€ém ca

10

Theo doi tong thé
hé thong

Quan tri hé¢
thong

Ky
thuat
vién

Hién thi hé thong file online

Hién thi hé thong file da luu trix

Hién thi bao cao cho nhom

Hién thi thong tin luu ma ngudn

Hién thi thong tin bd nhd sir dung

Hién thi thong tin bd nhé

Hién thi thong tin hé diéu hanh

Hién thi thong tin may 4o Java

11

Quan ly phan
quyén, nguoi
dung va mat khau

Quan tri hé¢
thong

Ky
thuat
vién

Tao méi nhom quyén

Stra nhom quyén

Xo6a nhém quyen

Hién thi danh sach nguoi ding

Tao méi nguoi diung

Stra thong tin nguoi dung

Xo6a nguoi dung

D6i mat khau

12

Quan tri bao mat
hinh anh y t¢

Quan tri hé¢
thong

Ky
thuat
vién

Bao mét giao thirc giri anh bang tai khoan,
mat khau.

Bao mat giao thirc giri anh bang TLS

Bao mat giao thirc giri anh bang AE title

Bao mat giao thirc giri anh bang IP

Bao mat cho cac két ndi tir xa SSL

Truy diu vét qua IP yéu cau

Thiét lap kiém soat dang nhép bang tai
khoan phén quyén

Kiém soat dang nhap qua VPN

13

Chic ning diéu
khién ché d6 cua
s6 hién thi hinh
anh

Bac si chan
doan hinh
anh

Bac si

lam
sang

Ché d6 hién thi 1 ctra s6 cho 1 loat anh
(series/layout)

Ché d6 hién thi 2 ctra s6 cho 2 loat anh
(series/layout)

Ché dd hién thi 4 cira s6 cho 4 loat anh
(series/layout)

Ché d6 hién thi nhiéu ctra s6 cho nhiéu
loat anh (series/layout)

Ché d6 hién thi 1 ctra s6 cho 1 hinh anh
(image/layout)
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Tén tac Tén
pr| Tenusecase | omhdn | GC v G g hgp sicdung
phl;l 7 7 7
Ché d6 hién thi 2 ctra sO cho 2 hinh anh
(imglge/ layvout) v
Ché d6 hién thi 4 ctra sO cho 4 hinh anh
(image/layout)
Ché do hién thi nhiéu cira s6 cho nhiéu
hinh anh (image/layout)
14 | Cong cu diéu | Bac sichan | Bac si | Quay anh cung chiéu kim dong hd
khién huéng hién | doan hinh | 1am Quay anh nguoc chieu kim dong hd
thi hinh anh anh sang Quay énh tir trdi qua phai
Quay anh tir phai qua trai
Do6i mau nén tir den sang trang
D61 mau nén tir trang sang den
Piéu khién anh tu dong hién thi lan luot
timg énhv v
biéu khién hién thi timg anh
15 | Chic ning xt 1y | Bac sichan | Bac si | Cudn dé hién thi timg hinh anh
co ban hinh anh | doan hinh | 1am Phéng to hinh anh
2D phuc vu chén | anh sang Thu nhé hinh anh
dodn Diéu chinh ting do den
Diéu chinh ting d6 trang
Di chuyén trung tdm hinh anh theo hudng
di chudt ’ i i
bat lai cheé d¢ hien thi nhu ban dau
Lua chon thu myc series anh dé hién thi
16 | Chirc nang xu ly | Bac si chan | Bac s | Thiét 1ap ché d¢ hién thi mic dinh
tw dong che do | doanhinh | 1am Thiét 1ap ché d6 hién thi cho nio.
hinh anh 2D phyc | 4nh sang  "Thi&t [ap ché do hién thi xuong, cot song
vu chén dodn Thiét 1ap ché do hién thi phdi
Thiét 1ap ché d6 hién thi trung that
Thiét 1ap ché do hién thi ving bung
Thiét 1ap ché d6 hién thi gan
Thiét 1ap ché d6 hién thi mach méau
17 | Chie nang do ¢ | Bacsi chan | Bac si | Po duong thing
ché d¢ hinh anh | doanhinh | lam Noi cac dudng do
2D phuc vu chén | anh sang

doan

Po mdt viung tron, elip tim ty trong, dién
tich

Do goc bat ky

Do hinh vuong tim ty trong, dién tich

Danh dong chir ghi ch 1én ving chan
doan

Loai bo tung dong chit ghi chu
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TT

Tén use-case

Tén tac
nhan
chinh

Tén
tac
nhan
phu

M0 ta truong hop st dung

Loai bé toan by dong chir ghi chu

18

Luu hinh anh ra
dia
CD/DVD/USB

Bac si chan
doan hinh
anh

Bac si

lam
sang

Luu hinh anh dang hién thi trén man hinh

Luu ving hinh anh dang hién thi trén méan
hinh

Luu 1 hinh anh hién tai

Luu series anh hién tai

Luu toan bd series anh

Chon dinh dang luu Dicoom

Chon dinh dang luu JPEG

Cho phép luu khong mang thong tin anh

19

Hién thi thong tin
anh

Bac si chan
doan hinh
anh

Bac si

lam
sang

Xem thong tin phién ban cong cu hién thi
hinh anh

Xem thong tin bénh nhan ghi trén anh

An thong tin bénh nhan ghi trén anh

Xem thong tin ca chup

Xem thong tin series anh

Xem théng tin instance anh (d6i tuong
anh) va chi tiet anh

Xem thong tin thiét bi chup

Xem thong tin chi muc ID cua toan bd ca
chup

20

Ché d6 so sanh,
dong bd anh theo
series

Bac si chan
doan hinh
anh

Bac si
lam
sang

Pong b anh gitra cac series theo chi muc
anh

bong bo anh gitlta cac series theo vi chi
chup

Dong bo anh giita cac series theo ché do
phong to

DPong bo anh giita cac series theo ché do
thu nho

Dong b anh giira cac series theo che do
di chuyén anh

DPong bo anh giita cac series theo ché do
quay anh

Dong bo anh giira cac series theo murc do
ctra s6

Dit lai ché do hién thi mic dinh sau khi
ddng bo

21

Dung anh & ché
d6 da binh dién
MPR

Bac si chan
doan hinh
anh

Bac si

lam
sang

Hién thi mt cit ngang Axial

Hién thi mit cat thang dimg doc Sagital

Hién thi mit cit phang vanh Coronal

Thiét dat d6 day lat cat mic dinh
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phu i ,
(Multiplanar Thiéet dat do day lat cat theo muc do tuy
reconstructions) chon
Thiét dat 4o day lat cat theo API
Thiét dat do day lat cat theo MIP
Thiét dat do day lat cat theo VR
22 | Dyng anh ¢ ché Bac sichan | Bac si Bat, tat nét can dong mic dinh
do da binh dién doan hinh | l[am Dinh nghia nét cong dé hién thi
cong CPR anh sang Hoan thanh ving lya chon
(Curvep langr Hién thi cira s6 viing cong
reconstructions) :
Huy bo quay lai budce trudce
Xoa vung lya chon
Cho phép hién thi nét ké cong
Str dung nét can dong mac dinh
23 | Dung anh ché d6 | Bac sichan | Bac si | Hién thi man hinh tai tao hinh anh 3D VR
3D VR (volume doan hinh | 1am Hién thi mat cit ngang Axial
rendering) co ban | anh sang Hién thi mit cat thang dimg doc Sagital
Hién thi mit cit phang vanh Coronal
Quay hinh anh 3D theo cac hudéng
Di chuyén hinh anh 3D
Phong to hinh anh 3D
Thu nhé hinh anh 3D
24 | Dyng anh ché d6 | Béc sichan | Bac si | Nhin hinh anh 3D theo mit cat Axial
3D VR (volume (?oén hinh IQ}m Nhin hinh anh 3D theo mit cit Colonal
rendermg) theo anh sang Nhin hinh anh 3D theo mat cat Sagital
khung hinh Dao khung hinh tir phai sang trai va nguoc
lai
Ty dong chay hinh anh 3D theo timg bude
tién
Tuw dong chay hinh anh 3D theo tirng budc
lui
Tu dong chay hinh anh 3D va lap lai
Thiét 1ap ché do chay nhanh/cham/thuong
25 | Dung anh ché &9 | Bac sichan | Bac s | Hién thi ché d6 dung sdn mic dinh
3D VR (volume doan hinh | lam Hién thi ché do dung s&n xuong
rendering) theo anh sang

ché do dung san

Hién thi ché do dyng san tim

Hién thi ché do dyng san mach

Hién thi ché do dyng sin bung

Hién thi ché d dung sin da

Hién thi ché do dung sin phdi

Hién thi ché do dyng sin MIP
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26 | Dung dnh ché @0 | Béc sichan | Bac si | Cit ban chup
3D VR (volume doan hinh lam Dat lai ban chup
rendering) phuc anh sang Thay d6i mtc cira s6 hinh anh 3D theo
vu chan doan béc si chi dinh
Thay d6i mtc cira s6 hinh anh 3D theo
ché do dt sén
Tach ving phoi
Téach vung rudt
Cit ving khong mudn hién thi
Hién thi lai hinh anh 3D sau cit
27 | Dung anh ché d6 | Bac sichan | Bac si | Hién thi man hinh tai tao ndi soi
313 Eqdo gia lap (?oén hinh 1€}m Hién thi mat cat ngang Axial
not sot anh sang Hién thi mat cat thang dung doc Sagital
Hién thi mit cit phang vanh Coronal
Thuc hién ndi soi budc tién
Thuc hién ndi soi budce tlui
Trd lai bude bat dau
Loai bo nét ké diéu khién trén mait cit
MPR
28 | Ho tro chan doan | Bac sichan | Bac si | Hién thi 2 ca chup dé so sanh
nang cao doanhinh | 1am | Ché 6 hién thi toan man hinh
anh sang Chuyén doi thong tin ca thanh ma QR
code
Panh diu anh (key image)
Hién thi mau PET FUSION
Tuy chinh mtc cira s6
Tty chinh phim tat khi thao tac
Tuy chinh menu hién thi
29 | Xuly h,inh anh Bac sichan | Bac si| Chuc nang thanh trugt cudn anh trén man
trén thiét bi di doan hinh | l[am hinh cdm {ing
dong anh sang Chtic nang phong to/thu nho trén 2 ngén

tay

Chirc nang menu thu gon trén man hinh
cdm ung

Chtre ning di chuyén anh véi 1 ngén tay

Chtic niang thay d6i muc cira s theo di
chuyén 1 ngon tay

Chtrc nang hién thi series anh phia dudi
hinh anh trén man hinh cam tng

Chtic nang thiét 1ap lai khung anh mic
dinh trén
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Chtic ning chuyén doi sang ché d6 MPR,
3D

30

Tra ctru va tim
kiém két qua chup

Bac si chan
doan hinh
anh

Tra ctru theo tung loai may chup

Tra curu tat ca céc loai may

Tra ctru theo nhdm may

Tra ctru theo thu muc quan ly riéng

Tim kiém theo tén bénh nhan

Tim kiém theo ma bénh nhan

Tim kiém theo thoi gian chup

Tim kiém theo bo phan chup

31

Tim kiém néng
cao két qua chup

Bac si chan
doan hinh
anh

Tim kiém theo tinh trang doc két qua

Tim kiém tir khoa trong két qua

Tim ki€m theo ca uu tié€n, ca cap ciru

Tim kiém ca theo bac si doc

Tim kiém ca theo ma bénh ICD

Tim kiém ca theo thé tag quan Iy

bait lai thong tin tim kiém

Thém, b6t truong tim kiém

32

Quan ly danh
sach ket qua chup

Béac si chan
doan hinh
anh

M¢ ca chyup

Lua chon ca dua vao so sanh

DPua ca chup vao quan ly trong thu muc ca
nhan

Pua ca chup ra khoi thu muyc ca nhan

In nhanh két qua chan doan

In danh sach két qua chan doan duoc chon
ra file PDF

In danh sach két qua chan doan duoc chon
ra file excel

Panh du ghi nhé 1 két qua

33

Nhap két qua
chan doan ca lan
dau

Bac si chan
doan hinh
anh

Chon, khoa 1 ca dé chan doan

Lua chon 1 yéu cau dé chan doan

Lua chon 1 mau két qua dé chan doan

Loc mau két qua theo bd phan chup

Nhap két qua chan doan

Xem trudc ban in két qua chan doan

Huy khoa ca dé bac si khac chan doan

Ky duyét két qua chan doan bang chit ky
sO

34

Nhap lai két qua
chan doan ca

Thém chan doan lan 2, chan doan lai

Chon xem két qua ca cii
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Bac si chan
doan hinh
anh

bénh dau xac nhan c6 két qua cii

Panh ddu x4c nhan c6 két qua giai phau
bénh khi chan doan

Thay d6i chi dinh dich vu

Thay d6i tén nguoi ky duyét

Thay d6i thong tin bénh nhén trude khi in

Thay d6i kich thudc font chir trude khi in

35

Céa nhén hoa cho
nguoi st dung

Bac si chan
doan hinh
anh

Tao thu muc luu trir méi

X6a thu muc luu trix

Thay dbi tén thu muc luu trix

Up anh 1én PACS tur dia DVD/USB ngoai

Thay d6i theme hién thi gam mau sang

Thay d6i theme hién thi gam mau tbi

Thay d6i theme hién thi sang gam mau
sdm

Xem huéng din sir dung phan mém

36

Ché 6 tim kiém
theo thict 1ap ca
nhan

Bac si chan
doan hinh
anh

Ché 6 hién thi danh sach ca chup chi
trong ngay hom nay cua bac si doc.

Ché d6 hién thi danh sach ca chup trong
ngay hom qua cua bac si doc.

Ché do hién thi danh sach ca chup tuan
nay cua bac si doc.

Ché d6 hién thi danh sach ca chup trong
thang cua bac si doc.

Ché d6 hién thi danh sach ca chup tir ngay
dén ngay cua bac si doc.

Ché d6 tim kiém text trong két qua chan
doan.

Ché d6 hién thi gia tri tim kiém mic dinh
theo bac si doc

Ché do dit lai gi tri tim kiém ban dau

37

Thiét 1ap nhom
chuc nang tim
kiém nang cao

Bac si chan
doan hinh
anh

Thém truong tim kiem mai.

Bot di 1 truong tim kiém.

Thay doi loai truong tim kiém trén cac 6
nhép gia tri.

Sép Xép lai danh sach theo cdt ma bénh
nhan

Sép xép lai danh sach theo cot tén bénh
nhan

Sép xép lai danh sach theo cot tinh trang
ca
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Sép xép lai danh sach theo cft bd phan
chup

Sap xép lai danh sach theo cot thoi gian
chup

38

Nhap hinh anh tur
h¢ thong may noi
soi

K¥ thuat
vién ndi soi

Hién thi man hinh hinh anh ndi soi tir dau
do

Cit, chup 1 hinh anh

Hién thi danh sach hinh anh néi soi duoc
chup

Thiét 14p chuyén doi tir dau do nay sang
dau do khéc.

Nhan upload file ndi soi tir 6 dia.

Lya chon vung hinh anh duoc chon dé
chup

H}’ly lga chon vung hinh anh dugc chon
de chup.

Chtic nang canh bao dau do dang hoat
dong

39

In két qua cho ca
noi soi

Bac si chan
doan hinh
anh

Hién thi két qua in cta vung text chan
doan

Hién thi két qua in ving hinh anh.

Lua chon anh noéi soi dé in

Huy lwa chon anh dé in

In riéng hinh anh ndi soi trén trang moi

Thay dbi diéu chinh tén bénh nhan trén
ban in (n€u can)

Thay doi tén loai may ngi soi.

Thay d6i nam sinh cua bénh nhan trén ban
in (néu can)

40

Tinh toan két qua
tir hé thong may
do loang xuong
toan than

K¥ thuat
vién

Lua chon mau két qua do loanh xuong
toan than

Tinh toan va két luan viung c6 xuong dui
trai

Tinh toan va két luan toan bo dau trén
xuong dui bén trai

Tinh toan va két luan cot song thit lung
L1-1L4

Tinh toan va két luan mat do xuong toan
than

Tinh toan va két luan ty 1€ mo toan than

So sanh % vd&i mét d§ xuong dinh

So sanh % vdi nguoi binh thuong cung
tudi, cung gidi
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41

Tinh toan két qua
tir hé théng may
do loang xuong 1
va 2 vitri

K¥ thuat
vién

Lwa chon mau do loang xuong 1 va 2 vi
tri

Tinh toan va két luan viung c6 xuong dui
trai 1 vi tri

Tinh toan va két ludn toan b dau trén
xuong dui bén trai 1 vi tri

Tinh toan va két luan ving c¢6 xuong dui
trai (2 vi tri)

Tinh toan va két luin toan bd dau trén
xuong dui bén trdi(2 vi tri)

Tinh toan va két luan cot song thit lung
L1-L4 (2 vi tri)

So sanh % vd&i mét d§ xuwong dinh

So sanh % vdi nguodi binh thuong cung
tudi, cung gidi

42

Tinh toan két qua
tir hé thong may
do loang xuong 3
vi tri

Ky thuat
vién

Lua chon mau do loang xwong 3 vi tri

Tinh toan va két luan vung c6 xuong dui
trai

Tinh toan va két luan toan bo dau trén
xuong dui bén trai

Tinh toan va két luan viung c6 xuong dui
phai

Tinh toan va két luan toan bd dau trén
xuong dui bén phai

Tinh toan va két luan cot song thit lung
L1-L4

So sanh % vd&i mét d§ xuwong dinh

So sanh % vdi nguoi binh thuong cung
tudi, cung gidi

43

Tinh toan két qua
tir hé thong may
do chirc ndng ho
hap

K¥ thuat
vién

Luya chon mau két qua do chtc ning ho
hap

Tinh toan va két luan dung tich song
(SVO)

Tinh toan va két luan dung tich song tho
manh (FVC)

Tinh toan va két luan thé tich khi tho ra
trong gidy dau tién (FEV1)

Tinh toan va két luan chi s6 Gaensler (%)
FEVI1/FVC

Tinh toan va két luan chi sb Tiffeneau (%)
FEV1/SVC

Tinh toan va két luan FEV 1 sau thudc

Tinh toan va két luan so sanh % thay doi

44

Lua chon mau két qua si€u &m xuyén so

204



TT

Tén use-case

Tén tac
nhan
chinh

Tén
tac
nhan
phu

M0 ta truong hop st dung

Tinh toan két qua
tir hé thong may
do siéu am xuyén
S

K¥ thuat
vién

Tinh toan va két luan dong mach dot séng

Tinh toan va két luan ddng mach nao gitia

Tinh toan va két luan dong mach nao
trudc

Tinh toan va két luan dong mach nao sau

Tinh toan va két luan dong mach than nén

Tinh toan va két luan dong mach mét

Tinh toan va két ludn % chénh léch toc
do dong chay hai bén (trai-phai) , toc do
dong chdy trung binh (Vm)

45

Tinh toan két qua
tir hé thong may
do siéu am
doppler tim

K¥ thuat
vién

Lya chon mau két qua siéu am doppler
tim

Tinh toan va két luan van hai la

Tinh toan va két luan van dong mach chu

Tinh toan va két luin van dong mach phéi

Tinh toan va két luan van ba 14

Tinh toan va két luan mang ngoai tim

HG trg nhan xét khac

H3 tro ra két luan chung

46

Tinh toan két qua
tir hé thong may
do d6 xo vira
dong mach
(CAV))

K¥ thuat
vién

Lya chon mau do d6 xo vita dong mach
(cavi)

Tinh toan va két luan chi s CAVI hé
mach bén phai, bén trai

Tinh toan va két luan chi s6 ABI bén phai,
bén trai

Tinh toan va két luan huyét ap tay phai,
tay trai

Tinh toan va két ludn huyét 4p chan phai,
chan trai

Hb trg danh gia huyét ap

HO tro nhan xét

HO tro két luan chung

47

Tinh toan két qua
tur h¢ thong may
do dién ndo do

K¥ thuat
vién

Lua chon mau do dién ndo do

Tinh toan va két luan dai beta.

Tinh toan va két luan dai alpha.

Tinh toan va két luan bién do.

HJ tro nhan xét hoat dong kich phat

HO tro nhan xét kich thich bang anh sang

HO6 tro két luan hinh anh song dién nao
bénh 1y trén ban ghi

H5b tro két luan nhip nén.
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48

Tinh toan két qué
dién sinh ly than
kinh co

K¥ thuat
vién

Lua chon mau do dién sinh ly than kinh
co

HO tro két luan thoi gian tiém van dong va
cam giac ngoai vi doan c6 tay day than
kinh try, than kinh giita hai bén

HO tro két luan bién d6 dap ung co co toan
phan, bién d¢ dap ing cam giac day than
kinh try, than kinh giira hai bén

HO tro két luan téc do dan truyén van
dong day than kinh try, than kinh giira
doan céng tay hai bén

Hb tro két luan thoi gian tiém trung binh
song F day than kinh try, than kinh gitta
hai bén trong gidi han

HO tro két luan hiéu so thoi gian tiém van
dong va cam giac doan qua co tay day
than kinh gitira- tru hai bén

HO tro két luan toc d6 dan truyén cam giac
day than kinh

HO tro két luan chung

49

Tinh toan hd trg
két luén bit thong
lién nhi qua da

K¥ thuat
vién

Lua chon mau bit thong lién nhi qua da

HO tro tinh toan chiéu cao (cm), cAn ning
(kg)

HO tro tinh toan gia tri BSA (m2), Hb (g/1)

HS tro tinh toan gia tri Het (%), CO
(I/min)

HO trg tinh toan gia tri CL (I/min/m2), Qp

Hb tro tinh toan gia tri Qs, Qp/Qs

HO tro tinh toan gia tri SVR, PVR, Rp/Rs

HO tro két luan chung

50

Tinh toan hd trg
két luan ket qua
holter huyét ap

K¥ thuat
vién

Lua chon mau két luan két qua holter
huyét ap

Tinh toan huyét ap tdm thu cao nhit ......

mmHg luc....., thip nhét...... mmHg
luc.....

Tinh toan huyét 4p tdm truong cao nhat
...... mmHg lic...., thip nhat
........ mmHg ltic

Tinh toan huyét ap trung binh 24h: ......
mmHg

Tinh toan huyét ap trung binh luc thuc:
...... mmHg

Tinh toan huyét ap trung binh lic ngi:
...... mmHg
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HO tro nhan xét khac

HO tro két luan chung

51

Quan ly lich st

kham, 1an kham

va thu muc luu
trir

Bac si chan
doan hinh
anh

Tim kiém lich st chup, kham ctia bénh
nhan

Hién thi ket qua chan doan cling canh ket
qua chan doan mai.

Cho phép danh dau lan kham cii dé so
sanh.

Chtrc ning tra ciru két qua chan doan theo
thoi gian, theo chi dinh, theo l1an chan
doan.

Panh dau két qua chan doan c6 céan clru
theo két qua chan doan cii

DPéanh du két qua chan doan c6 cin ct
theo két qua giai phau bénh.

Ché d6 in nhanh két qua chan doan khong
preview.

Bat, tdt man hinh lich st kham

52

Tra ctru két qua,
hinh anh trén
Portal

Bénh nhan

Hién thi trang chii Portal

bang nhap Portal

Ping xuét Portal

P6i mat khau

Hién thi huéng dan str dung phan mém

Tra ctru noi dung hudng dan theo cay thu
muc

Tra ctru ca chup theo loai may

Tra ctru ca chup theo thoi gian

53

St dung, khai
thac ket qua, hinh
anh trén Portal

Bénh nhan

Xem két qua chan doan

Xem anh chyp trén Web

Gui két qua vao mot dia chi email

Két xuit link hinh anh dé sir dung

In két qua chan doén

Loc ca chuyp theo danh sach ngay chup

Loc ca chuyp theo danh sach may chup

Hién thi thong tin bénh nhan

54

Quan tri tai khoan
truy cap h¢ thong

Quan tri hé¢
thong

Hién thi danh sach tai khoan truy cap hé
thong Portal

Tim kiém danh sach tai khoan

Thém méi danh sach tai khoan

Xoa tai khoan

Stra thong tin tai khoan
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Tao nhom cho tai khoan

Phén quyén cho tai khoan

Phan nhom cho tai khoan.

55

Quan tri tai khoan
bénh nhan trén
Portal

Quan tri h¢
thong

Hién thi danh sach bénh nhan c6 tai khoan
trén Portal

Tim kiém theo ma bénh nhan

Tim kiém theo tén bénh nhan

Tim kiém theo s dién thoai bénh nhan

Tim ki€ém theo nam sinh cua bénh nhan

Tim kiém theo dia chi email ctia bénh
nhan

Dit lai mat khau cho tai khoan bénh nhan

Chuyén trang hién thi tiép theo va ngugc
lai

56

Quan tri nhom
may chup va may
chup

Quan tri hé
thong

Hién thi danh sach nhém may chup

Thém méi nhom may chup

Stra thong tin nhém may chup

Xo6a nhém may chyup

Hién thi danh sach may chup

Thém mdi nhom chup

Stra thong tin may chup

Xo6a may chup

57

Quan tri mau két
qua va thé

Quan tri hé
thong

Hién thi danh sach mau két qua

Thém moi mau két qua

Stra mau két qua

Xo6a mau ket qua

Hién thi danh sach thé

Thém mai thé

Stra thong tin thé

Xoa thé

58

Quan tri danh
muc va cau hinh
cho phan mém

Quan tri hé
thong

Quan tri danh muc mirc d6 uu tién ca

Quan ly cau hinh, tham s6 phan mém

Quan tri thong tin bénh vién co so' y te trén
cac ban in

Hién thi danh sach cac PACS server dang
hoat dong

Xo6a PACS server dang hoat dong

Stra thong tin PACS server dang hoat
dong

Hién thi danh sach Viewer dang str dung

Stra thong tin Viewer dang su dung
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59

Quan tri cau hinh
phan mém nang
cao

Quan tri hé
thong

Nhap license key (nhap ma ban quyén)

Nhap license file (nhap file ban quyén)

Tra lai license

Quan tri mau in nhin dia DVD in két qua
chan doan hinh anh

Cho phép ngudi dung truy cdp tur xa

Ngan khong cho phép nguoi dung truy
cap tu xa

Cau hinh loc mau két qua hién thi khi
chon.

Cho phép nguoi dung truy cép Portal

60

Upload hinh anh
tu thiet bi luu trir
ngoai

Béac si chan
doan hinh
anh

Ky
thuat
vién

Lua chon may chu PACS sé luu dir liéu

Hién thi ving nhan két qua, NSD dua dir
liéu vao vung nhan két qua

Hién thi thanh trang thai upload hinh anh
bao ty 1¢ anh dugc upload thanh cong

Hién thi ving thong béo file 16i trong qua
trinh upload

Luu trit hinh anh vao may chu

Huy két qua phién 1am viéc néu 16i
nghiém trong

Thong bao upload thanh cong

Cap nhat thong tin bénh nhan khi upload
thanh cong

61

Quan ly thu muc
ca nhan

Bac si chan
doan hinh
anh

Ky
thuat
vién

Thém mai thu muc

Xo6a thu muc

Hién thi danh sich thu muc ca nhan ma
NSD dang quén ly

Di chuyén ca tir thu muc nay sang thu
muc khac

Stra tén thu muc ca nhan

Tim kiém ca trong thu muc cé nhén theo
tén

In danh sach ca trong thu muc cé nhan

Két xuat danh sach ca trong thu muc ci
nhan sang excel

62

Quan ly thu muc
ca nhan nang cao

Bac si chan
doan hinh
anh

Ky
thuat
vién

Tim kiém ca trong thu muc theo thoi gian

Tim kiém ca trong thu muyc theo tinh trang
doc ca

Tim kiém ca trong thu muc theo ma bénh
nhan

Tim kiém ca trong thu muyc theo nim sinh
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TT

Tén use-case

Tén tac
nhan
chinh

Tén
tac
nhan
phu

M0 ta truong hop st dung

Thém trudong tim kiém ca trong thu muc
ca nhan

Bot trudng tim kiém ca trong thu muc ca
nhan

Sap xép danh sach theo truong dir liéu
thoi gian

Sép xép danh sach theo truong dit liéu ma
bénh nhan

63

Quan ly lich st
dang nhap

Bac si chan
doan hinh
anh

Ky
thuat
vién

Hién thi danh sach cac 1an dang nhép cua
NSD

Sap xép danh sach theo thoi gian ding
nhap

Sép xép danh sach theo IP truy cap

Sép xép danh sach theo thiét bi dang nhap

Sip xép danh sach theo trinh duyét su
dung

Sép xép danh sach dén trang tiép theo

Quay lai trang danh sach méi nhat

Tré vé man hinh chinh

64

Quan ly danh myc
hudéng dan st
dung

Bac si chan
doan hinh
anh

Ky
thuat
vién

Hién thi link dén tai liéu huéng dan st
dung

Huéng dan st dung cho Bac si chan doan
hinh dnh

Hudng dan sir dung cho Tiép don

Huéng dan st dung cho K§ thuat vién

Huéng dan str dung cho Lanh dao Khoa

Huéng dan st dung cho Quan tri hé thong

Danh sach cau hoi va tra 1o1

Form tiép thu yéu cau

65

Tra ciru hudng
dan sir dung

Béac si chan
doan hinh
anh

Ky
thuat
vién

Hién thi cay thu myc ndi dung huéng dan

Hién thi n6i dung hudng dan theo muc
chon

Hién thi trang tiép theo ctia ndi dung muc
tron

Tré veé trang dau tién cua ndi dung muc
tron

Tim kiém theo danh sach noi dung muc
chon

Tim kiém theo tir khé cho ndi dung hudng
dan

Truy cap nhanh dén dich danh thu myc

Truy cap nhanh dén thu muc tiép theo

66

So sanh 2 ca

Tim ca can so sanh
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Tén tac Tén
Tén use-case nhin tac Ao \ .
TT chinh nhan Mo ta trwong hop st dung
phu
Panh diu ca dugc so sanh
Hién thi déng thoi 2 ca duoc so sanh.
. iz So sanh trén mat phang 2 chiéu 2D
Bac si chan - — - T ax
s So sanh trén cac thu muc anh ché do 2D
doéan hinh a
anh So sanh trén cac thu muc anh ché 36 MPR
So sanh trén cac thu muc anh ché do MIP
So sanh trén cac thu muc anh ché do 3D
VR
67 | Quan ly hinh anh | Béc si chan Lay hinh anh theo vi truong tir kinh
giai phau bénh doan hinh Lua chon vi trudng can chup
theo vi truong anh

Luu trlt vi truong vao may chu PACS.

Chuyén d6i dinh danh thanh DICOM

Hién thi mau két qua giai phiu bénh

Lua chon hinh anh in trén mau két qua
giai phau bénh

Nhap két qua giai phiu bénh

In két qua giai phiu bénh

68

Quan ly hinh anh
giai phau bénh
nang cao

Bac si chan
doan hinh
anh

Luu trix hinh anh dai thé

Nhén xét hinh anh dai thé

Thong tin 1an xét nghiém

Thong tin phuong phap nhudém

Quan Iy s6 manh, thoi gian lay

Thong tin vi tri Iy bénh pham

Quan 1y thong tin ghi cha, luu y

Ty dong sinh ma giai phau bénh

69

Quén 1y két qua
giai phau bénh

Bac si chan
doan hinh
anh

Luu hinh anh giai phau bénh

Luu/diéu chinh mo ta vi thé

Luu/diéu chinh thong tin chan doén té bao
hoc

Luu/diéu chinh thong tin ban luan

Luu/diéu chinh thong tin khuyén nghi

Luu/diéu chinh thong tin hoi chan

Luu/diéu chinh théng tin ky thuat vién
thuce hién

Luu/diéu chinh thong tin bac sy doc

70

In gét qua giai
phau bénh

Béac si chan
doan hinh
anh

Lya chon mau in két qua

Chen hinh énh giai phdu bénh vao phiéu
ket qua

Diéu chinh thir ty hién thi hinh anh giai
phau bénh

biéu chinh s0 lugng anh can hién thi
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TT

Tén use-case

Tén tac
nhan
chinh

Tén
tac
nhan
phu

M0 ta truong hop st dung

Diéu chinh thong tin Bac si

Piéu chinh kich thuéc font chit hién thi

Piéu chinh do cao dong chir hién thi

Nhap thong tin chan doan 1am sang

71

Bio cdo thong ké
giai phau bénh

Bac si chan
doan hinh
anh

Thdng ké theo ngay

Thong ké theo s6 bénh pham

Thong ké theo chan doan 1am sang

Théng ké theo do tudi

Thong ké theo gidi tinh

Thdng ké theo chan doan giai phiu bénh

Bio c4o chi tiét ca theo timg bac si

Bio cdo tong hop ca theo timg béc si

72

Quan 1y c4u hinh
thiét bi thu tin
hi€u dinh dang
video

K¥ thuat
vién

Hién thi ving hinh anh dang thu

Hién thi vang hinh anh da luu

Hién thi ving chtrc nang dicu khién

Hién thi vung lya chon thiét bj thu

Lua chon ché do phan giai

Lua chon ty 1€ thu phong

Lua chon ché d6 cat anh

Lua chon vung hinh anh dugc thu

73

Quan ly hinh anh
tir thiét bi thu tin
hiéu dinh dang
video

K¥ thuat
vién

Chup anh vung duoc chon

Chuyén d6i hinh anh sang DICOM

Luu trtr hinh anh trén PACS

Hién thi hinh anh da luu trén Client

Tra ctru danh muc hinh anh da luu

Upload anh tir 6 dia cting

Cho phép cit anh trén phim tét.

Thong ké sb luong anh duoc cat

74

Quan 1y video
hinh anh

K¥ thuat
vién

Upload video tir 6 dia

Chtrc ning cit video thanh hinh anh

Luu trir video goc trén phan mém

Chay video trén phin mém

Hién thi danh sach video dugc luu

Chuyén d6i hinh anh tir video sang
DICOM

Ché do chay loat anh da cit

Piéu chinh ché d6 chay nhanh/chdm

75

Quan in dia
CD/DVD

K¥ thuat
vién

Hién thi danh sach ca cho in dia

Tim kiém ca ch¢ in theo tén

Tim kiém ca ch¢ in theo ID bénh nhan
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TT

Tén use-case

Tén tac
nhan
chinh

Tén
tac
nhan
phu

M0 ta truong hop st dung

Tim ki€m ca cho in theo loai may

Chon ca can in, bo chon néu thay doi

Lua chon 0 dia d€ in

Hién thi khdi lugng dit liéu da in

Hién thi 15i trong khi in

76

Chia sé hinh anh

Bac si chan
doan hinh
anh

Thiét 1ap thoi gian chia sé hinh anh

Cho phép chia sé khong han ché

Chia sé han ché bdi mat khau

Hién thi ma QR code link chia sé

Hién thi link chia sé bang text

Chi phép copy link chia sé

Hién thi mat khau chia sé

Thay d6i mat khau chia sé

77

DPénh diu ghi nhé
hinh anh

Béac si chan
doan hinh
anh

Hién tl}i danh sach anh/thu muc duoc
danh dau

Thém anh/thu muc vao danh sach ghi nhé

Loai b6 anh/thu muc vao danh sach ghi
nho

bit trang thai ca thanh ndi bat

bit trang thai ca thanh khong ndi bat

Thay d6i tén goi nhé hinh anh duoc danh
dau

Truy cap nhanh dén hinh anh bi danh du

Hién thi danh sach khi xtr Iy hinh anh
khac

78

Lay thong tin
bénh nhan tir HIS
qua may quyets
ma vach theo
chuan HL7

K¥ thuat
vién

Lay ma chi dinh dich vu qua may quyét
ma vach

Guri mi chi dinh dén API cua HIS

Nhan goi tin HL7 chua thong tin bénh
nhan tir HIS

Chuyén d6i goi tin thanh truong thong tin

Cép nhat truong thong tin vao thong tin
dich vu

Pua thong tin dich vu 1€én may chup

Nhan go6i tin huy tir HIS

Tra két qua chan doan cho HIS qua HL7

79

Po ty 1€ tim va
nguc

Bac si chan
doan hinh
anh

Chon ché db do ty 18 tim va nguc

V& chinh duong do tim

Ve duong do nguc

Diéu chinh duong do tim

Diéu chinh dudng do nguc
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TT

Tén use-case

Tén tac
nhan
chinh

Tén
tac
nhan
phu

M0 ta truong hop st dung

Tinh toan két qua theo mm

Tinh toan lai sau khi diéu chinh duong do

Thiét 1ap lai ché d6 ban dau

80

Chinh ché do
MPR 3D véi
chudt phai

Bac si chan
doan hinh
anh

Hién thi ché 46 MPR 3D da binh dién, 4
hinh anh

Mo anh 3D bang chudt phai

Phat hién vi tri chon trong truong hop
hinh 3D c6 nhiéu 16p chong lan.

Hién thi mat phang axial theo toa do da
chon

Hién thi mit phang coronal theo toa do da
chon

Hién thji mat phfmg sagital theo toa do da
chon

Chon toa do trén mat phéng sagital, thay
doi toa do trén 2 mat con lai

Chon toa d0 trén mat phfmg coronal, thay
doi toa do trén 2 mat con lai

81

bang nhap xu 1y
hinh anh

Bac si chan
doan hinh
anh

Tu dong dang xuat khi dang nhap ¢ may
khac

St dung tunnel khi dang nhép

Kiém tra két noi

Chon ché d6 nén anh

Cai dat ché d6 2 man hinh

Tu dong dang xuat khi khong hoat dong

Chon dia chi may chu

82

Danh s{ich bénh
nhan can xu ly

Bac si chan
doan hinh
anh

Tim ki€m bénh nhan

Hién danh séach thiét bi PACS

Sép xép bénh nhén theo cac cot

Sép xép thir tu cot

Hién thi danh sach toan b tinh nang da
kich hoat

Hién thi danh sach tinh ning di dung gan
nhat

Hién thi danh sach 6 dia tai tram lam viéc

83

Tuy chinh

Bac si chan
doan hinh
anh

Tuy chinh hién thj thiét bi guri ndo duogc
hién ra trén giao dién (display transfer
icon)

Tuy chinh s6 lugng tinh nang st dung gan
nhat dugc hién ra (rencently used)

Tuy chinh s6 luong ban ghi t6i da trén
danh sach
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TT

Tén use-case

Tén tac
nhan
chinh

Tén
tac
nhan
phu

M0 ta truong hop st dung

Tuy chinh Window Preset

Tuy chinh thong tin hién thi cho anh
(Image Titles) cho CT

Tuy chinh thong tin hién thi cho anh
(Image Titles) cho MR

Tuy chinh thong tin hién thi cho anh
(Image Titles) cho PET

Tuy chinh thong tin hién thi cho anh
(Image Titles) cho SPECT

Tuy chinh thong tin hién thi cho anh
(Image Titles) cho US

Tuy chinh cong cu do dac

Tuy chinh noi luu trit anh méi (Save
Images)

Tuy chinh tham s6 phan ving CT
(Segmentation Preset)

Tuy chinh tham s6 phan ving MR
(Segmentation Preset)

Tuy chinh in film

Tuy chinh riéng cho MR

Tuy chinh riéng cho NM

Tuy chinh riéng cho PET

84

Trinh xem anh 2D
cho ca can xur ly
chuyén sau

Bac si chan
doan hinh
anh

Hién thi danh sach series trén PACS

Hién thi trang thai luu trit trén phan mém
chuyén sau

Hién thi danh sach series

Cong cu luu anh

Cong cu duong thang

Cong cu do ziczac

Cong cu do vé tu do

Cong cu do tron

Cong cu do chit nhat

Cong cu do da giac

Cong cu do goc

Thay d6i mic ctra sO

Luu Key Images

Hién thi thong bao dang tai anh tir PACS

Cong cu Cine

Cong cu chia Layout

M6 huéng dan str dung

Phong to, thu nhd
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Tén tac Tén
pr| Tenusecase | omhin | e |y ep i dyng
phu
Di chuyén anh (pan)
Ché do so sanh (compare)
Hién thi 3 mit phéng Axial, Coronal,
Sagital
Trinh xem &nh Bic si chin ChiAnhAd(f) day lat cat
85 MPR doan hinh Chc? do xem MIP
anh Ché @6 xem VIP
Ché d6 xem MinIP
Ché d6 xem SurfaceMIP
Thém anh dang chon d¢ in film
Chon layout in
Bio of ohd Chinh muc cira s6 in
86 In film dodn hinh Chinh zoomin__
anh Di chuyén anh trudce khi in
X6a anh khoi 1énh in
Quan ly danh sach may in
Hién thi loai may in
Danh sach dang guri anh
Danh sach dang in
Danh sach dang xur ly (processing)
) Nt thir lai khi gap 16i (retry)
Bac sT chan Nuat hity hang doi
87 | Quan ly hang doi doéﬂn hinh Nut tam dimg/tiép tuc
anh Uu tién (rush), cho phép wu tién giri ban
ghi dugc chon
Gt ngay (transfer now) cho phép hiy ban
ghi dang guri va guri ngay ban ghi dugc
chon
Béc si chan Céu hinh dung luong trong dé ty dong xoa
88 Tu dong xo6a doan hinh e . ]
anh Bat/tat tw dong x6a
Tu dong phan vung xuong
Tu dong xo6a xuong sau 1 khoang thoi
gian
L Thém mach mau tha cong néu phan mém
% Phan tlgh g1a1 %E:)Cazllfl?l?ln chAua ljlhall dién du'Q'C:
phau anh T6 mau cho mach mau

T6 mau xuong

X6a ving xuong bang cach click chudt

X6a ving xuong bang cach vé ROI

Ché d6 hién thi chi mach mau
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Tén tac Tén
pr| Tenusecase | omhin | e |y ep i dyng
phu
Ché do hién thi chi xuong
Tu dong phat hién tén mach mau
Liét ké danh sach mach mau theo tén
Hién thi duong trung tim
Hién thi duong vién mach mau
Bac si chan Hién thi mat phang MPR
90 | Tach mach mau doan hinh Dudi mach méau
anh Diéu chinh dudng vién mach méau
Xd6a mach mau
Po6i tén mach mau
V& mach mau bang cach ké duong doc
mach
Biio of ohd Do chiéu dai
ac si chan . .
91 Po dac doan hinh bo du?'n g kich
anh Do phinh
Do hep
Nhan chudt dé ty dong phan ving ndt
phéi
i Diéu chinh lai vién ctia nbt phoi
Phan viing nét Béc, st c‘hén bac AdiémNCﬁa nbt - B‘a9 g?)m Séc pPép €T0
92 phéi doan hinh tw dong cling nhu goi y cac ddc diém cia
anh not trong céc cai dat trude c6 thé dinh cau
hinh. Nguoi ding can xac nhan dé& xuét
hodc chon mét gia tri khac theo cach thu
cong
o Lua chon 2 ca chup dé so sanh
. 2. . . | Bacsichan
So sanh n6t phoi 1 % = 5
93 5 1A doan hinh Tu dong tim not chung gitra 2 1an chup
gitia 2 lan chup X 2
anh Nguoi dung duyét lai két qua ty dong so
sanh ndt
Thong tin tién st bénh sir duoc nhap vao
phan mém gitp viéc danh gia chinh xéac
. hon
oy | Dénh gid két qua ]?iéc' Sihc‘hé}lln Hién thi bang dénh gia thong s timg pf)t
phan tich nét phéi Oaé?nhm phoi, nhu dac tinh, thong s, su phat trién
Bao cao theo theo Lung-RADS
Bao cao theo Risk Calculator
Bao cao theo Fleischner Society
) . Bac si chan Chon 2 ca chup dé so sanh
Xac dinh ca can . 1s - D . ~
95 1 LA doan hinh Chon khdi u bang click chudt
xu 1y khoi u anh

Chon khdi u bang cong cy ROI
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TT

Tén use-case

Tén tac
nhan
chinh

Tén
tac
nhan
phu

M0 ta truong hop st dung

biéu chinh duong vién khoi u

Hién thi danh sach khdi u

Tap trung vao ting khdi u

96

Theo ddi khéi u
da phuong thirc

Bac si chan
doan hinh
anh

Hién thi bang két qua

Hién thi biéu dd két qua

Két qua tiéu chi- Hién thi cac gia tri
duogc do luong ti€u chi qua cac thoi
diém dugc trinh bay dudi dang gia tri
s6 va dd thi so voi duong co s (%), so
voi trude do (%) hodc so voi Nadir
(%).

Hién thi tit ca cac phép do di duoc
chon cho cac ton thuong muc tiéu,
duéi dang gia tri tuyét ddi, so véi
duong co s¢ (%) hodc so véi trude do
(%).

Chi hién thi mot bang voi trang thai
cua tung ton thuwong khong phai dich
vo1 ngay thang va ban tom tat.

Tinh toan két qua theo RECIST 1.0

Tinh toan két qua theo RECIST 1.1

Tinh toan két qua theo WHO

Tinh toan két qua theo PERCIST

Tinh toan két qua theo mRECIST

Tinh toan két qua theo CHOI

Tinh toan két qua theo irRC

Trong luong co thé SUV (tuy chon
mac dinh)

Khéi lugng co thé nac SUV

Dién tich bé mat co thé SUV

Chi b khdi co thé SUV

2. M ta yéu cau chirc ning d6i véi phin mém quan 1y bénh an dién tir tai
bénh vién Da khoa tinh

2.1. Yéu cau doi voi san pham phan mém

TT

Yéu cau

Noi dung cin dap ting ky thuit phan mém
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Yéu cau vé sin pham
phan mém

Yéu cau san pham: cung cép phan mém
thuong mai va cac dich vu trién khai, tich
hop.

Nang luc xtr 1y toi thiéu: 1.400.000 hd so
bénh an/nam.

Nang luc quan 1y, luu trix t6i thiéu: 10 nam.
Dat tiéu chudn chét lugng: ISO 13485, ISO
9001, ISO 27001.

Tich hc_)‘p voi1 quy trinh nghiép vu hién dang
hoat dong tai bénh vién.

Tich hop, dong bo dir lidu véi hé thong
phan mém quan ly tap trung tai SO'Y té&;
Ngon ngu: Tiéng Viét.

Cung Cap quy trinh kiém thir san pham
phan mém do bén san xuét dé xuat.

Cung cép két qua kiém thtr, van hanh thir
ma nha san xuét da thuc hién.

Cung cip ma ngudén chuong trinh phan
mém dé chu dau tu dang ky quyén tac gia
trudce khi van hanh.

Phan mém d3 dugc van hanh chinh thice tai
t6i thiéu 01 bénh vién c6 quy md tuong
duong BVDK tinh Ha Giang va da duoc
B0 Y té danh gia cho phép ung dung bénh
an dién tur.

Yéu chu dap ung cong
nghé phan mém

Hé théng phan mém dang ung dung
Windows Application dugc cai dit tap
trung, van hanh chinh thue tai phong may
chu cua bénh vién DK tinh: M6 hinh
Client-Server, tuong thich véi hién trang
mang LAN cua Bénh vién.

M6 hinh sao luu, du phong: Local (SAN,
NAS, ...), CLOUD.

MBS hinh tng dung dau cudi: Application.
Ngon ngir lap trinh: Java, JavaScript,
NodeJS HTML, .NET.

Chuén dit liéu: JSON, XML, HL7 FHIR.
H¢ quan tri co sé& dir lidu:
PostgreSQL/Oracle.

H¢ diéu hanh: Linux, Windows

Cong nghé do hoa: Vmware, Microsoft
Hyper-V, Open Source, ...
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- May tram dau cudi: Linus, Windows; i0S,
Android.
3 Yéu ciu tich hop phﬁn - Cung cép giai phap chi tiét, cu thé vé viée
mém HIS dap tmg tich hop 2 chiéu véi hé thong quan
1y bénh vién HIS.

2.2. Pham vi dap vwng
Dap ung chirc ning tao 1ap, bd sung, hiéu chinh, luu trit toan bd cic bénh

an cho bénh vién da khoa cap tinh theo quy dinh ctia Bo Y té. Danh sach cuy thé

gém:

TT | Tén bénh an Ghi chu
1 Bénh an ndi khoa

2 Bénh an nhi khoa

3 Bénh an truyén nhiém

4 Bénh an phu khoa

5 Bénh an san khoa

6 Bénh an so sinh
7 Bénh 4n tAm than
8 | Bénh an da lidu
9 Bénh an diéu dudng va phuc hdi chic ning
10 | Bénh an huyét hoc truyén mau
11 Bénh 4n ngoai khoa

12 | Bénh an bong

13 | Bénh an ung budu

14 | Bénh 4n rang ham mat

15 | Bénh an tai miii hong

16 | Bénh an y hoc ¢ truyén

17 | Bénh an mét (Chan thuong)
18 | Bénh 4n mit (Pay mit)

19 | Bénh 4n mit (Lac, sup mi)

20 | Bénh an mat (Tré em)
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TT | Tén bénh an Ghi chu

21 | Bénh an mét (Ban phan trudc)

22 | Bénh an mit (Glocom)

23 | Bénh an than nhan tao

24 | Bénh 4n than kinh

25 | Bénh an ngoai tra chung

26 | Bénh an ngoai tra rang ham mat

27 | Bénh &n ngoai tra tai mii hong

28 | Bénh an ngoai tra y hoc co truyén

29 | Bénh an ngoai tra phuc hoi chirc nang

30 | Bénh an ngoai tru ung budu

31 | Céac bénh an khac theo quy dinh ctia BO Y té.

2.3. Yéu cdu ddp irng thong tw 54/2017/TT-BYT vé tiéu chi EMR
Yéu cau dap tmg toan bo cac nhom chirc ning, nghiép vu theo tiéu chi
EMR trong thong tu 54/2017/TT-BYT & mirc d§ Nang cao.

TT Tiéu chi cin dap Gng Mirce

Cung cép dich vu chiim séc sirc khée Co ban

129 |Quan ly thong tin tién st ctia bénh nhan

130 |Quan ly tai li¢u 1am sang

131 |Quan 1y chi dinh

: - DAP UNG
132 |Quan ly két qua (xét nghiém, chan doan hinh anh)
133 |Quan ly diéu tri
134 |Quan Iy thubc
Quan ly thong tin hanh chinh
135 |Quan Iy thong tin bac sy, duoc sy, nhan vién y té PAP UNG
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TT

136

Tiéu chi can dap ong

Mirc

Quan 1y thong tin nhan khau ctia bénh nhan va viéc dong bo thong
tin nhan khau

137

Quan 1y viéc két ndi, twong tac véi cac hé thong thong tin khac
trong bénh vién

Quan 1y ho so bénh an

Nang cao

138

Quan ly vong doi va tudi tho cia ho so bénh an

139

Béng b6 ho so bénh an

140

Luu trit va phuc hoi hd so bénh an

DAP UNG

Quin Iy ha tang thong tin

141

An ninh hé théng

142

Kiém tra, giam sat

143

Quan 1y thuét ngir (danh muc dung chung) nodi bd va tiéu chuin

144

Quan 1y két ndi, lién thong dwa vao cac tiéu chuan (két xudt bénh|
an dién tir theo tiéu chuan HL7 CDA, CCD)

145

Quan 1y cac quy tic nghiép vu

146

Sao luu dy phong va phuc héi CSDL

DPAP UNG

2.4. Yéu cau chirc nang, tinh ning phin mém bénh dn dién tir EMR

TT NOI DUNG THONG SO KY THUAT, CAC TIEU CHUAN
VA YEU CAU NGHIEP VU
I PHAN HE QUAN TRI
HE THONG EMR
Quan 1y danh muc ngudi - Tao tai khoan ky s6 cho nguoi dung c6 chira
I | dung, phan quyén nguoi thong tin chi ky s6, hinh anh chir ky va ma
ding hoa mat khau cia tai khoan. Tai khoan dugc
tao m&1 phai gan img véi 1 tai khoan co6 trong
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hé théng HIS va duogc gan véi mot nhan vién
cu thé, 1am nhu vay dé thuén loi cho nguoi
dung str dung tai khoan chung cho ca hé thong
HIS & EMR nhiing vin dam bao an toan cho
tai khoan ky s6 (vi co thém 16p mat khau ky
s0). Quan 1y nguoi ding ciing c¢6 kha ning
khoa tai khoan ngudi dung va phan loai
quyén han ky sb cho tai khoan trén céac loai
gidy t0, thim quyén ky sb trén céac loai gidy
td dugc phan quyén.

Mat khau dugc ma héa MD5

Quan ly va phan quyén
danh muyc biéu mau, giay
to, bao cao

Khai bao st dung céc loai gidy to c6 sir dung
trong EMR (bénh vién c6 thé khong sir dung
hét cac loai gidy to c6 trong hé thong vi nhiéu
loai gidy to 1a ddc thi riéng cua 1 don vi nao
d6). Phan quyén gém cac thudc tinh: Sé chir
ky; Kiém tra da chir ky; Nguoi bénh/ ngud
nha ky bang hinh thtrc ndo; Loc danh sach tai
khoan chd ky (gidy td co nhiéu chir ky va
thim quyén ky khac nhau, ky c6 tht ty); Cho
phép ky trén cac loai thiét bi nao; Cho phép
nguoi bénh tra clru trén cac loai thiét bi nao.
Danh muc biéu mau gidy to theo quyét dinh
4069 ctia BYT ban hanh va céc loai gidy to
biéu mau khac ddc thu ctia don vi.

Quan ly danh myc dich
vu/thude/vat tu

Thém, sura, xo6a, khoa danh muc dich
vu/thude/vat tu co st dung trong hé théng.
Céc danh muc chira céc thong tin can thiét dé
truy xuét hién thi & chira cac thudc tinh cho
phép hé théng dua vao d6 thuc hién cac ham
tinh toan, kiém soat qui trinh van hanh ung
v6i dich vu/ thube/ vat tu. Vi du: thudc tinh
kiém soat tai khoan nguoi ding chi dinh phai
1a béc si c6 chung chi hanh nghé, dich vu chi
ding cho tré em, dich vu yéu cau phai qua qui

trinh ky duyét ngoai chir ky cua bac si chi
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dinh, thudc thudc nhom tu dong kiém tra $6
ngay su dung ...

- Céac danh muc dung chung theo qui dinh cta
BYT hoac cac danh muc dugc duy¢t cia don
vi

Quan 1ly danh muc
khoa/phong/giudng/may
tram

- Thém, x06a, stra, khoa cac danh muc va cai dat
cac thuoc tinh cho danh muc bao gém cac
thong tin hién thi, cac thudc tinh ding cho hé
thdng tinh toan va kiém soat. Vi du: Khoa
phong thudc loai ndo, c6 s dung cac loai
bénh 4n ndo, c6 kiém soat dinh mirc hay
khong, c6 quan ly thanh todn theo dot hay
khong .... Phong/ giwong thudc loai nao, co
gidi han nam ghép hay khéng ...

Quan 1y danh muc ddi
tugng, chi tiét dbi tuong

- Thém, x0a, stra, khoa cac danh muc d6i tuong
dé phan biét bénh nhan theo ddi twong bénh
nhan & st dung danh muc nay dé quan Iy dién
thanh todn trén tirng chi phi phat sinh trong
bénh an. Cai dat cac thudc tinh cho danh muc
dé hé théng van hanh cac phuong thirc phu
hop v61 nghi€p vu bénh vién, vi du: béi
tuong BHYT thi yéu cau phai ¢ thong tin thé
BHYT, thudc dién thanh toan sau, c6 kiém
soat cong no & yéu cau ndp tam tng, duge st
dung dich vy, thube trong danh muc BHYT
phé quyét theo gia qui dinh ....

Quan ly danh muc tinh/
huyén/ xa

- Thém, x06a, stra, khoa cac danh muc va cai dat
cac thuoc tinh cho danh muc bao gém cac
thong tin hién thi

- Danh muc dia giéi hanh chinh theo téng cuc
thong ké

Quan 1y danh myc nghé
nghiép

- Thém, x06a, stra, khoa cac danh muc va cai dat
cac thudc tinh cho danh muc bao gébm cac

thong tin hién thi
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Quan 1y log su kién dé
kiém tra, truy vét

- Nguoi dung st dung tai khoan cua minh va
lam viéc trén cac loai thiét bj duoc quan ly
trong hé théng dé thuc hién cac nghiép vu ciia
minh thi dugc hé théng ghi lai theo thoi gian
thuc, ndi dung ghi log vao database chtra
thong tin tai khoan dang nhap, thiét bi ding
nhap, loai str kién cua thao tac & ndi dung
nghiép vu thao tac.

- Ngoai ra, hé théng con ghi thém 1 dang file
log khac néu hé thdng co 18i xay ra nho do
gitp quan tri hé thong thuan loi trong viéc
kiém tra 16i va xi 1y, vi du: c6 18i khong luu
duogc thong tin do ngat két ndi giira client &
server

Quan 1y khoa dich vu

- Dich vu da khai bao va da tirng c6 st dung,
trong truong hop khong dung nita thi hé¢
thdng khong cho phép xéa dich vu néu cé
rang budc khéa ngoai, vi thé hé théng c6 chirc
nang khoa dich vu dé khong tiép tuc sir dung
dich vu da khoa nhung van dam béao c6 du
thong tin cho céc bo cao vé sau.

10

Quan ly nang cap phan
mém

- Phién ban chuong trinh mdi dugc ty dong
update vé cho cac may co6 phién ban cii hon
va trong gidi han thoi gian cau hinh update.
Pé quan 1y diéu nay, chuong trinh cho phép
bat/ tat chtrc nang, khai bao thoi han update
chuong trinh, cic dia chi may c6 update
chuong trinh ty dong, duong dan chira phién
ban update chung cho h¢ thong

11

Quan Iy thay doi bang
gia linh hoat

- Bang gia dich vu c6 thé bi thay doi véi s6
luong dich vu thay d6i nhidu, chuong trinh
cung cip chirc ning thay ddi gia dich vu co
c6 chira ngay hiéu lyc dé ngudi dung co thoi
gian thay d6i dian ma khong anh huong dén
cong viéc hién hanh.

- Thay d6i gia duoc luu lai dé theo ddi bién
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dong gia theo thoi gian

12

Quan 1y danh muc céc
chi s6 xét nghiém

Thém, xda, stra, khoa cac danh muc chi sb xét
nghiém (danh mcu5 dung chung) va cai dat
cac thudc tinh cho danh muc bao gé)m cac
thong tin hién thi

13

Cai dat don vi do, gia tri
binh thudng clia cac mau
xét nghiém

Khai bao céc chi s6 xét nghiém theo timg k¥
thuat xét nghiém & khai bao cdo gid tri
min/max, don vi do giup hé thong canh bao
gi tri bat thudng trén timg chi s6 xét nghiém
theo gi6i tinh, d6 tudi

14

Quan ly danh sach bénh
pham chua/dang/da thyuc
hién

Danh sach bénh nhan dugc chi dinh lam xét
nghiém qua cac budc ldy mau bénh pham,
giao — nhan miu bénh pham & thyc hién xét
nghiém. Cac mau bénh pham qua budc ldy
mau thi dugce xac dinh 1a dang thuc hién &
sau khi duyét két qua xét nghiém tir hé thong
LIS tra vé thi duoc xem la da thyuc hién.

15

Quan ly, in két qua xét
nghiém bang phan mém

Phdn mém nhén két qua tir LIS, qua budc
kiém suyét thi duoc luu vao kho dit liéu 1am
sang. Lénh In ldy dir liéu tir kho dit liéu 1am
sang dé hién thi. Cac két qua Xn duoc quan
ly nhiéu thong tin, trong d6 co: thong tin chi
dinh, thong tin 1dy mau, thong tin giao nhan
mAu, thong tin may thyc hién & thong tin két
qua xét nghiém

16

Tra két qua xét nghiém
qua mang

Thong tin chi dinh tir HIS duogc luu tai kho dir
liéu lam sang chung (thong tin chi dinh)

Céc budc lay miu, ban giao mau, giri thong
tin vao worklist may xét nghiém (may 2
chiéu) 14y dir liéu tir kho (dit lidu chi dinh) dé
thuc hién

Két qua tr may thyuc hién xét nghiém dugc tra
vé hé thong phan mém xu 1y va duoc luu trix
tai kho tam

BS/KTV tai khoa xét nghiém duyét két qua

226



TT

NOI DUNG

THONG SO KY THUAT, CAC TIEU CHUAN
VA YEU CAU NGHIEP VU

thong qua chuong trinh phan mém, két qua
sau duyét dugc luu vao kho dir 1iéu 1am sang
(thong tin két qua)

- Béc si diéu tri xem két qua tir kho dir liéu 1an
sang két qua

17

Bao cdo, théng ké xét
nghiém theo nhiéu tiéu
chi

- Béo céo s6 thuc hién xét nghiém
- Béo cao doanh thu theo khoa phong/ bac si

- Béo céo chat luong khoa xét nghiém (thoi
gian TAT)

18

Khai bao dinh murc cho
hoa chit xét nghiém theo
tung may xét nghiém

- Khai bdo ky thuat thuc hién xét nghi¢m va
may thyc hién xét nghiém

- Khai bao céc hoa chit dugc sir dung theo k¥
thudt/ may thyc hién dé 1am co s6 tinh hao phi
hoat chit trong xét nghiém

19

Mapping héa chat véi
testcode

- Mapping hoat chat 1am co s& sir dung hoa
chat trong chay may xét nghiém

20

Quan 1y danh muc thudc,
kho, tu truc

- Thém, x0a, stra, khda danh muc thude (danh
muc dung chung) va cai dat cac thudc tinh
cho danh muc bao g@)m cac thong tin hién thi,
phan nhom, phan loai, va cac thudce tinh khac

- Thém, x0a, stra, khoa danh muc kho. Ciu
hinh chtrc nang kho

- Thém, x06a, stra, khoa danh muc cac tu truc tai
cac khoa phong & ciu hinh chtrc ning ti1 truc
truc

21

Nhap thude tir nha cung
cap

- Nhap thudc vao hé théng kho thong qua céac
kho c6 chirc nang nhap kho (kho trung tam,
kho chan). Nhap kho can du thong tin nha
cung cép, dot nhap hang, bién ban kiém nhap,
hoéa don, nguoi giao, nguoi nhan, chi tiét cac
mat hang nhap kho, gia nhap kho

- Nhap kho lam thudc c6 ton trong hé thdng
kho

- Nhap kho c6 chirc ning kiém soat thong tin
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nhap kho véi thong tin thau dé kiém soat
thubc trong/ ngoai thau, thudc vuot thau, gia
trang thau

- Nhap kho c6 kiém soat han dung thudc

- Céc mat hang nhap kho phai dugc khai bdo
trudc trong danh muc thuc & danh muc nay
khong bi khoa

22

Quan 1y tra thude

- Tra thudc theo nha cung cép véi cac thude da
nhap kho. Thudc con toén va khi co6 nhu cau
hoan tra lai theo nha cung cép thi duoc lap
phiéu tra thudc theo nha cung cép. Sé lugng
trd khong vuot qua s6 ton dang c6 trong kho

- Thudc ké cho nguoi bénh, néu nguodi bénh
khong ding hét co thé tra lai kho d3 cip phat,
s6 luong tra khong qua s6 lwong da 1y.

23

Quan ly thoi gian thyc
hién dich vu

- Cac dich vu 1am sang/ CLS c¢6 khai bao thoi
gian thyc hién t6i thiéu/ tdi da giup chuong
trinh kiém soat thoi gian thyc hién khong
duoc ndm ngoai khoan thoi gian khai bao.

24

Quan ly danh myc dich
vu xét nghiém tai giuong

- Dich vu xét nghiém c6 khai bao thudc tinh
thyc hién tai givong thi qui trinh ldy mau/
thuc hién xét nghiém s& dién ra tai khoa diéu
tri 1am sang, vi du: xét nghi€ém dinh nhom
mau ABO. Luc nay tai HIS danh cho khoa
diéu tri c6 chic ning cho phép nhap liéu
thong tin ldy mau, duyét tra két qua xét
nghiém va ky s6 két qua xét nghié tai khoa.

25

Quan ly danh muc dich
vu thu thuat theo lich

- Cac dich vu thu thuat c6 thudc thuc hién theo
lich thi can khai bao thém thoi gian thyc hién
cho mdi ca va thoi gian chuyén tiép cho ca
sau ké tir lac bit dau 1am ca trude, nhu thé
dua vao cac chi dinh chuong trinh hd trg
ngudi dung sap lich thyc hién. Nguoi thuc
hién can ct trén lich dé cap nhat thong tin
thuc hién thu thuat nhanh thay vi nhdp li¢u
thyc hién ting ca riéng mat nhiéu thoi gian.
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Céc thu thuat hang ngay trén nhiéu bénh nhan
thuogn72 sir dung chirc nang nay dé tiét kiém
thoi gian, vi du: dién cham, thay cham, tap
van dong ....
- Céc danh muc c6 thudc tinh kiém tra chung
chi hanh nghé cua bac si s& dugc hé thong
Quan Iy danh myc dich kiém tra ngay khi duoc ra chi dinh. Dy vao
26 | vu phai kiém tra chimg thong tin khai bdo, chuong trinh khong cho
chi hanh nghé cta bac si phép nguoi thiéu ching chi hanh nghé va
ngudi khong c6 tham quyén cta bac si diéu
tri chi dinh dich vu
Quén 1y danh muyc dich - Céﬁc dich Vu C.é 'Fhu(f)c tinh nay can khai .béo cu
hi khoa (kiém tra thé do tudi gioi han, duya vao thong tin ne}y,
27 ::1; ! . A . khi dugc chi din dich vy, chuong trinh kiém
01 bénh nhan dung .. . s )
dich vu) tra tU:(A)l nguoi bénh va tudi gidi han dung dich
vu d€ ngan chdn hodc canh bao giup bac si
- Thém, x6a, stra, khoa danh muc noi thuc hién
2% Quan ly danh muc thye dich vu 1am sang/ CLS dé 1am co so phan
hién tai khoa phong thuc hién, ghi nhan noi thuyc hién va
céc bao cdo thong ké lién quan ndi dung nay
- Cac dich vy c6 thudce tinh nay dugc chuong
trinh kiém tra xem da c6 két qua tuong g
Quan 1y danh muc dich v6i chi dinh phat sinh, truong hop chua c6 két
5o |V can kiém tra ket qua qua thuc hién chuong trinh hién thi thong bao
khi két thuc qua trinh cu thé va ngin chin (hodc canh bao — tiy vao
kham/ diéu tri cdu hinh hé théng lwa chon) khi bac si két
thic qua trinh kham/ diéu tri. Hau hét cac dich
vu LCS & PTTT déu nén c6 thudc tinh nay
- Cac dich vu ¢6 thugc tinh yéu cau duyét lanh
dao phai qua thém 1 khau duyét Ianh dao thi
Quan Iy danh muc dich rr{di xem la hoan tat nghiép vu chi dinh lam
30 | vuyéu cAu ky duyét lanh dau vao cho noi thyc hién. Vi du: Chup MRI

dao khi chi dinh

phai qua duyét 1anh dao thi sau khi béc si chi
dinh MRI, chi dinh niy s& xuét hién trong
hang doi1 chd duyét 1anh dao, phai qua budc
cho duyét lanh dao thi chi dinh méi duge gir
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dén noi thuc hién MRI
Quén 1§ danh myc thude - Danh muc c6 thudc tinh :chué)c I}(f)i chan can
31 Vit tu hoi chéﬁ phai c6 thong tin hoi chan thuoc méi duge
' ’ linh
Quan 1§ danh muc thude - Danh muc c¢6 thudc tinh :[huéc b(f)i chan can
32 héi chan ' phai c6 thong tin hoi chan thuoc méi duge
' linh
- Khai bao thoi gian kham tdi thiéu cho 1 ca
khdm bénh trén mdt phong kham cu thé,
chuong trinh dwa vao thong tin nay dé tinh
Quén Iy thosi gian khém thoi gian bat dau dén kéft thﬁ? qua trinh khén}
33 i thidy céq vi pham thoi gian toi thiéu hay khong dé
hién thi thong bdo, sau d6 canh bao hoac ngan
chan thuc hién viéc két thuc qué trinh khadm
trude thoi gian tdi thiéu (tuy vao lwa chon
thong sd)
Heé thdng ty dong kich hoat chirc nang kiém soat nay
Kidm sodt bénh 4n: va bat ,ché do cégh bdo hoac ngan chan tuy theo
i thong so khi goi dén chirc nang nay hoac khi két thic
qua trinh kham/ diéu tri
~ Thoi gian - .Iq(iém soét. lgi toan b(f).céc dlCh vu co t}.lucf.)c tinh
thye hién dich vy (kiém k}ém tr’a th(‘n‘ g1'an th’l_l’C %11én t61’ thiéu tur th(“n gian chi
so'ét thé)’i gian ¢ (;)  thidy d%nh dén thot gian bélrt dau Vé} két thuc qua t1rn112 thuc
khi thue hicn) hién du‘:h vu. Hau hét cac dich vu CLS va phau- thu
j thuat déu nén c6 thude tinh nay
34 - Bénh nhan c6 dién bién din dén két thuc qua trinh
~ Ny gio y d%@z:u triisé’rr% hop} du l.défl.’ chuong trinfl kiérzl tra thf‘)’i
lénh hop Iy véi thoi gian dieém két thuc di€u tri véi thoi gian y 1énh da ra trude

diéu tri cua so bénh an

do, néu c6 vi pham thi hién thi thong bdo, sau do
canh bao hodc ngan chan nghiép vu két thic diéu tri
(tuy thong s6 lya chon chi canh bao hodc ngin chic)

- Ngay gio
thuc hién dich vu hop 1y

- Bénh nhén c6 dién bién dan dén két thiic qué trinh
diéu tri sém hon du kién, chuong trinh kiém tra thoi
diém két thuc diéu tri v6i thoi gian thuc hién dich
vu, néu cé vi pham thi hién thi thong bao, sau do
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voi thoi gian diéu tri cta | canh bao hodc ngan chan nghiép vu két thac diéu tri
so bénh an (tty thong sb lira chon chi canh bao hodc ngan chic)
C Ngy  gio - ]?énh nhan c6 dién bi’én dan dén két thﬁiz qué trinh
o, 2 .« | diéu tri som hon du ki€n, chuong trinh kiém tra thoi
thuc hién cac phi€u, gidy | ... .7 ., .5 L. .. . L .z
.. .| diém két thuc di€u tri v thot gian cac cac loai giay
y, dugc hop ly voi thoi | |, ., . iR a , .
gian di Su tri ctia so bénh tor, néu vco Vi E)hamvthl hleE thi tho?g bé,lo’ siu dO‘Cal:lh
An bao hoaf: ngan chan nghi€p vu két thac diéu tri (tuy
thong s0 lua chon chi canh bao hoac ngan chac)
PHAN HE QUAN LY
I |BAO CAO, THONG
KE
Tir kho dir liéu 14m sang, chuong trinh cung cap cac
churc nang in 4n: S6 tiép d6n,S6 kham bénh,S6 ra vao
In cac mau s6 do Bo y té vién,S6 d¢,S6 chuyén vién,S6 phau thuat, thu thuat,
1 ban hanh sO xét nghiém, s6 thyc hién cdha, so tai nan thuong
tich & nhiéu cac bao cio khac....
T khi dit liéu 1am sang, chuong trinh cung cép chirc
ning xem, in, két xut tép hd so bénh an dudi dang
file pdf, hl7 cac ndi dung co trong hd so bénh 4n ndi
khoa:
- Bia bénh 4n ndi khoa, Phiéu kham vao vién,
2 | In bénh an ndi khoa bang k(? thanh todn ,
- Cac giay chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT
- Cham séc, diéu tri, biéu d6 dau sinh ton,
phiéu cong khai, phiéu truyén dich, so két,
téng két, hoi chan, caom doan, cam két ...
- Céc file dinh kém theo hd so bénh an
Tir khi dir liéu 1am sang, chuong trinh cung cip chirc
nang xem, in, két xuét tép hd so bénh an duéi dang
3 | In bénh an nhi khoa file pdf, h17 cac noi dung c6 trong hd so bénh an nhi

khoa:

- Bia bénh an nhi khoa, Phiéu kham vao vién,

231




TT

NOI DUNG

THONG SO KY THUAT, CAC TIEU CHUAN
VA YEU CAU NGHIEP VU

bang ké thanh toan

- Cac gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT

- Cham soc, diéu tri, biéu d6 diu sinh ton,
phiéu cong khai, phiéu truyén dich, so két,
téng két, hoi chan, caom doan, cam két ...

- Céc file dinh kém theo hd so bénh an

In bénh an truyén nhiém

Tur khi dit liéu 1am sang, chuong trinh cung cép chirc
ning xem, in, két xut tép hd so bénh an dudi dang
file pdf, h17 cac nodi dung c6 trong hd so bénh an
truyén nhidm:
- Bia bénh an truyén nhiém, Phiéu kham vao
vién, bang ké thanh toan
- Céc gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT
- Chim séc, diéu tri, biéu d6 du sinh ton,
phiéu cong khai, phiéu truyén dich, so két,
téng két, hoi chan, caom doan, cam két ...

- Céc file dinh kém theo hd so bénh an

In bénh &n phu khoa

Tir khi dir liéu 1am sang, chuong trinh cung cip chirc
ning xem, in, két xut tép hd so bénh an dudi dang
file pdf, h17 cac ndi dung c6 trong ho so bénh an phu
khoa:
- Bia bénh 4n phu khoa, Phiéu kham vao vién,
bang ké thanh toan
- Céc gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT
- Chim séc, diéu tri, biéu d6 du sinh ton,
phiéu cong khai, phiéu truyén dich, so két,
téng két, hoi chan, caom doan, cam két ...

- Céc file dinh kém theo ho so bénh an

In bénh an san khoa

Tir khi dit liéu 1am sang, chuong trinh cung cip chirc
nang xem, in, két xuét tép hd so bénh an dudi dang
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file pdf, hl7 cac ndi dung co trong ho so bénh 4n san
khoa:
- Bia bénh 4n san khoa, Phiéu kham vao vién,
bang ké thanh toan
- Céc gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT
- Cham séc, diéu tri, biéu d6 ddu sinh ton,
phiéu cong khai, phiéu truyén dich, so két,
téng két, hoi chan, caom doan, cam két ...

- Céc file dinh kém theo ho so bénh an

In bénh an so sinh

Tir khi dit liéu 1am sang, chuong trinh cung cip chirc
nang xem, in, két xuét tép hd so bénh an duéi dang
file pdf, hl7 cac ndi dung co trong hd so bénh an so
sinh:
- Bia bénh 4n so sinh, Phiéu kham vao vién,
bang ké thanh toan
- Céc gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT
- Cham séc, diéu tri, biéu d6 dau sinh ton,
phiéu cong khai, phiéu truyén dich, so két,
téng két, hoi chan, caom doan, cam két ...

- Céc file dinh kém theo ho so bénh an

In bénh 4n tAm than

Tur khi dit liéu 1am sang, chuong trinh cung cap chirc
nang xem, in, két xuét tép hd so bénh an duéi dang
file pdf, h17 cac noi dung cé trong ho so bénh an tim
than:
- Bia bénh an tAm than, Phiéu kham vao vién,
bang ké thanh toan
- Cac gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT
- Chadm séc, diéu tri, biéu d6 dau sinh ton,
phiéu cong khai, phiéu truyén dich, so két,
téng két, hoi chan, caom doan, cam két ...

- C4c file dinh kém theo ho so bénh an
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Tur khi dit liéu 1am sang, chuong trinh cung cap chirc
nang xem, in, két xuét tép ho so bénh 4n dudi dang
file pdf, h17 cac ndi dung co trong hd so bénh an da
lidu:
- Bia bénh 4n da lidu, Phiéu kham vao vién,
N ang ké thanh toa
9 | In bénh 4n da lidu bang k& thanh toan
- Céc giay chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT

- Cham soc, diéu tri, biéu d6 dau sinh ton,
phiéu cong khai, phi€u truyén dich, so két,
tong két, hoi chan, caom doan, cam két ...

- Céc file dinh kém theo hd so bénh an

10

In bénh an diéu dudng
va phuc hdi chirc ning

Tir khi dit liéu 1am sang, chuong trinh cung cap chirc
nang xem, in, két xuét tép hd so bénh an duéi dang
file pdf, hl7 cac ndi dung c6 trong hd so bénh an
phuc hdi chtrc ning:
- Bia bénh an phuc hdi chue nang, Phiéu kham
vao vién, bang ké thanh toan
- Céc gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT
- Cham séc, diéu tri, biéu d6 dau sinh ton,
phiéu cong khai, phiéu truyén dich, so két,
téng két, hoi chan, caom doan, cam két ...

- Céc file dinh kém theo ho so bénh an

11

In bénh an huyét hoc
truyén mau

Tir khi dit liéu 1am sang, chuong trinh cung cap chirc
ning xem, in, két xut tép hd so bénh an dudi dang
file pdf, hl7 cac ndi dung c6 trong hd so bénh an
huyét hoc truyén mau:
- Bia bénh an huyét hoc truyén méau, Phiéu
kham vao vién, bang ké thanh toan
- Céc gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT
- Cham séc, diéu tri, biéu d6 dau sinh ton,
phiéu cong khai, phiéu truyén dich, so két,
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tong két, hoi chan, caom doan, cam két ...

- Céc file dinh kém theo hd so bénh an

12

In bénh 4n ngoai khoa

Tur khi dit liéu 1am sang, chuong trinh cung cép chirc
nang xem, in, két xuét tép ho so bénh 4n dudi dang
file pdf, hl7 cac ndi dung c6 trong hd so bénh an
ngoai khoa:

- Bia bénh an ngoai khoa, Phiéu kham vao
vién, bang ké thanh toan

- Cac gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT

- Cham séc, diéu tri, biéu d6 dau sinh ton,
phiéu cong khai, phiéu truyén dich, so két,
téng két, hoi chan, caom doan, cam két ...

- Céc file dinh kém theo ho so bénh an

13

In bénh an bong

Tir khi dit liéu 1am sang, chuong trinh cung cip chirc
ning xem, in, két xut tép hd so bénh an dudi dang
file pdf, hl7 cac ndi dung c6 trong hd so bénh an
bong:
- Biab¢nh an bong, Phiéu kham vao vién, bang
ké thanh toan
- Céc gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT
- Cham séc, diéu tri, biéu d6 du sinh ton,
phiéu cong khai, phiéu truyén dich, so két,
téng két, hoi chan, caom doan, cam két ...

- Céc file dinh kém theo ho so bénh an

14

In bénh 4n ung budu

Tir khi dir liéu 1am sang, chuong trinh cung cip chirc
nang xem, in, két xuét tép hd so bénh an dudi dang
file pdf, h17 cac ndi dung cé trong hd so bénh an ung
btru:
- Bia bénh 4n ung biru, Phiéu kham vao vién,
bang ké thanh toan
- Céc gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT
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- Cham soc, diéu tri, biéu do0 dau sinh ton,
phi€u cong khai, phi€u truyén dich, so két,
tong két, hoi chan, caom doan, cam ket ...

- Céc file dinh kém theo hd so bénh an

15

In bénh an rdng ham mat

Tir khi dit liéu 1am sang, chuong trinh cung cép chirc
ning xem, in, két xuit tép hd so bénh an duéi dang
file pdf, h17 cac ndi dung co trong hd so bénh an ring
ham mat:
- Bia bénh 4n ring ham mat, Phiéu kham vao
vién, bang ké thanh toan
- Cac gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT
- Cham séc, diéu tri, biéu d6 dau sinh ton,
phiéu cong khai, phiéu truyén dich, so két,
téng két, hoi chan, caom doan, cam két ...

- Céc file dinh kém theo ho so bénh an

16

In bénh an tai miii hong

Tur khi dit liéu 1am sang, chuong trinh cung cép chirc
nang xem, in, két xuét tép hd so bénh an dudi dang
file pdf, h17 cac ndi dung co trong hd so bénh 4n tai
miii hong:
- Bia bénh an tai miii hong, Phiéu kham vao
vién, bang ké thanh toan
- Cac gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT
- Cham séc, diéu tri, biéu d6 dau sinh ton,
phiéu cong khai, phiéu truyén dich, so két,
téng két, hoi chan, caom doan, cam két ...

- Céc file dinh kém theo ho so bénh an

17

In bénh 4n y hoc cd
truyén

Tir khi dit liéu 1am sang, chuong trinh cung cép chirc
nang xem, in, két xuét tép hd so bénh an duéi dang
file pdf, hl7 cac ndi dung c6 trong hd so bénh an y
hoc ¢6 truyén:

- Biabénh any hoc ) truyén, Phiéu kham vao
vién, bang ké thanh toan
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- Cac gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT

- Cham séc, diéu tri, biéu d6 dau sinh ton,
phiéu cong khai, phiéu truyén dich, so két,
téng két, hoi chan, caom doan, cam két ...

- Céc file dinh kém theo ho so bénh an

18

In bénh 4n mit (Chin
thuong)

Tur khi dit liéu 1am sang, chuong trinh cung cap chirc
ning xem, in, két xut tép hd so bénh an dudi dang
file pdf, h17 cac ndi dung c6 trong hd so bénh an mat
(chan thuong):
- Bia bénh an mit (chin thuong), Phiéu kham
vao vién, bang ké thanh toan
- Cac gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT
- Chadm séc, diéu tri, biéu d6 dau sinh ton,
phiéu cong khai, phiéu truyén dich, so két,
téng két, hoi chan, caom doan, cam két ...

- Céc file dinh kém theo ho so bénh an

19

In bénh 4n mit (Pay
mat)

Tir khi dit liéu 1am sang, chuong trinh cung cip chirc
ning xem, in, két xut tép hd so bénh an duéi dang
file pdf, h17 cac ndi dung c6 trong hd so bénh 4n mét
(day mat):
- Bia bénh an mit (day mat), Phiéu kham vao
vién, bang ké thanh toan
- Céc gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT
- Chim séc, diéu tri, biéu d6 du sinh ton,
phiéu cong khai, phiéu truyén dich, so két,
téng két, hoi chan, caom doan, cam két ...

- Céc file dinh kém theo ho so bénh an

20

In bénh 4n mat (Lac, sup
mi)

Tir khi di liéu 1am sang, chuong trinh cung cip chirc
nang xem, in, két xuét tép hd so bénh an dudi dang
file pdf, h17 cac ndi dung c6 trong hd so bénh 4n mét
(1at, sup mi):
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- Biabénh 4n mat (1at, sup mi), Phiéu kham vao
vién, bang ké thanh toan

- Céc gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT

- Cham soc, diéu tri, biéu d6 diu sinh ton,
phiéu cong khai, phiéu truyén dich, so két,
téng két, hoi chan, caom doan, cam két ...

- Céc file dinh kém theo hd so bénh an

21

In bénh an mét (Tré em)

Tir khi dit liéu 1am sang, chuong trinh cung cip chirc
nang xem, in, két xuét tép ho so bénh 4n dudi dang
file pdf, h17 cac ndi dung cé trong hd so bénh an mit
(tré em):

- Bia bénh 4n mit (tré em), Phiéu kham vao
vién, bang ké thanh toan

- Céc gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT

- Cham séc, diéu tri, biéu d6 du sinh ton,
phiéu cong khai, phiéu truyén dich, so két,
téng két, hoi chan, caom doan, cam két ...

- Céc file dinh kém theo hd so bénh an

22

In bénh 4n mit (Ban

phan trudc)

Tur khi dit liéu 1am sang, chuong trinh cung cap chirc
nang xem, in, két xuét tép hd so bénh an duéi dang
file pdf, h17 cac ndi dung c6 trong hd so bénh an mat
(ban phan trude):
- Bia bénh an mat (ban phan trudc), Phiéu
kham vao vién, bang ké thanh toan
- Céc gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT
- Chim séc, diéu tri, biéu d6 du sinh ton,
phiéu cong khai, phiéu truyén dich, so két,
téng két, hoi chan, caom doan, cam két ...

- Céc file dinh kém theo ho so bénh an

23

In bénh an
(Glocom)

mat

Tur khi dit liéu 1am sang, chuong trinh cung cap chirc
nang xem, in, két xuét tép hd so bénh an dudi dang
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file pdf, hl7 cac ndi dung c6 trong ho so bénh 4n mét
(glocom):
- Bia bénh an mit (glocom), Phiéu kham vao
vién, bang ké thanh todn
- Céc gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT
- Cham séc, diéu tri, biéu d6 ddu sinh ton,
phiéu cong khai, phiéu truyén dich, so két,
téng két, hoi chan, caom doan, cam két ...

- Céc file dinh kém theo ho so bénh an

24

In bénh an than nhan tao

Tir khi dit liéu 1am sang, chuong trinh cung cip chirc
nang xem, in, két xuét tép hd so bénh an duéi dang
file pdf, hl7 cac ndi dung c6 trong hd so bénh 4n than
nhan tao:

- Bia bénh 4n thin nhén tao, Phiéu kham vao
vién, bang ké thanh toan

- Céc gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT

- Chim séc, diéu tri, biéu d6 du sinh ton,
phiéu cong khai, phiéu truyén dich, so két,
téng két, hoi chan, caom doan, cam két ...

- Céc file dinh kém theo ho so bénh an

25

In bénh 4n than kinh

Tur khi dit liéu 1am sang, chuong trinh cung cap chirc
nang xem, in, két xuét tép hd so bénh an duéi dang
file pdf, h17 cac ndi dung c6 trong hd so bénh an than
kinh:

- Bia bénh 4n than kinh, Phiéu kham vao vién,
bang ké thanh toan

- Cac gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT

- Cham soc, diéu tri, biéu do diu sinh ton,
phiéu cong khai, phiéu truyén dich, so két,
téng két, hoi chan, caom doan, cam két ...

- C4c file dinh kém theo ho so bénh an
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26

In bénh 4an ngoai tra
chung

Tur khi dit liéu 1am sang, chuong trinh cung cap chirc
nang xem, in, két xuét tép ho so bénh 4n dudi dang
file pdf, hl7 cac ndi dung c6 trong hd so bénh an
ngoai tru chung:
- Bia bénh 4n ngoai tra chung, Phiéu kham vao
vién, bang ké thanh todn
- Cac gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT
- Chim séc, diéu tri, biéu d6 du sinh ton,
phiéu cong khai, phiéu truyén dich, so két,
téng két, hoi chan, caom doan, cam két ...

- Céc file dinh kém theo hd so bénh an

27

In bénh 4n ngoai trii ring
ham mat

Tir khi dit liéu 1am sang, chuong trinh cung cap chirc
nang xem, in, két xuét tép hd so bénh an duéi dang
file pdf, hl7 cac ndi dung c6 trong hd so bénh an
ngoai tru rang ham mat:
- Bia bénh 4n ngoai tri rang ham mat, Phiéu
kham vao vién, bang ké thanh toan
- Céc gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT
- Cham séc, diéu tri, biéu d6 dau sinh ton,
phiéu cong khai, phiéu truyén dich, so két,
téng két, hoi chan, caom doan, cam két ...

- Céc file dinh kém theo ho so bénh an

28

In bénh an ngoai tru tai
miii hong

Tir khi dit liéu 1am sang, chuong trinh cung cap chirc
ning xem, in, két xut tép hd so bénh an dudi dang
file pdf, hl7 cac ndi dung c6 trong hd so bénh an
ngoai tru tai miii hong:
- Bia bénh 4n ngoai tri tai mii hong, Phiéu
kham vao vién, bang ké thanh toan
- Céc gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT
- Cham séc, diéu tri, biéu d6 dau sinh ton,
phiéu cong khai, phiéu truyén dich, so két,
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tong két, hoi chan, caom doan, cam két ...

- Céc file dinh kém theo hd so bénh an

29

In bénh &n ngoai tru y
hoc ¢b truyén

Tur khi dit liéu 1am sang, chuong trinh cung cép chirc
nang xem, in, két xuét tép ho so bénh 4n dudi dang
file pdf, hl7 cac ndi dung c6 trong hd so bénh an
ngoai tra y hoc co truyén:
- Bia bénh an ngoai tra y hoc ) truyén, Phiéu
kham vao vién, bang ké thanh toan
- Cac gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT
- Chim séc, diéu tri, biéu d6 du sinh ton,
phiéu cong khai, phiéu truyén dich, so két,
téng két, hoi chan, caom doan, cam két ...

- Céc file dinh kém theo ho so bénh an

30

In bénh 4n ngoai trd
phuc héi chirc ning

Tir khi dit liéu 1am sang, chuong trinh cung cip chirc
ning xem, in, két xut tép hd so bénh an dudi dang
file pdf, hl7 cac ndi dung c6 trong hd so bénh an
ngoai tra phuc hdi chirc ning:

- Bia bénh an ngoai tra phuc hdi chirc nang,
Phiéu kham vao vién, bang ké thanh toan

- Céc gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT

- Cham séc, diéu tri, biéu d6 du sinh ton,
phiéu cong khai, phiéu truyén dich, so két,
téng két, hoi chan, caom doan, cam két ...

- Céc file dinh kém theo ho so bénh an

31

In bénh 4n ngoai trd ung
budu

Tir khi dir liéu 1am sang, chuong trinh cung cip chirc
nang xem, in, két xuét tép hd so bénh an dudi dang
file pdf, hl7 cac ndi dung c6 trong hd so bénh 4n
ngoai tru ung budu:
- Bia bénh 4n ngoai tra ung budu, Phiéu kham
vao vién, bang ké thanh toan
- Céc gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT
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Cham soc, di€u tri, biéu do0 dau sinh ton,
phi€u cong khai, phi€u truyén dich, so két,
tong két, hoi chan, caom doan, cam ket ...

Céc file dinh kém theo hd so bénh an

32

In cac bénh an khac theo
quy dinh cta By Y té.

Tir khi dit liéu 1am sang, chuong trinh cung cép chirc
ning xem, in, két xuit tép hd so bénh an duéi dang

file pdf, hl7 cac ndi dung c6 trong hd so bénh an

khac:

Bia bénh an, Phiéu kham vao vién, bang ké
thanh toan

Céc gidy chi dinh, Cac két qua XN, CDHA,
Tuong trinh PTTT

Cham soc, diéu tri, biéu d6 dau sinh ton,
phiéu cong khai, phiéu truyén dich, so két,
téng két, hoi chan, caom doan, cam két ...

Céc file dinh kém theo hd so bénh 4n

I

PHAN HE TIEP PON,
BENH NHAN KHAM,
CHUA BENH

Thém bénh nhan

Nhép cac thong tin hanh chinh cua bénh nhan,
nhu cau kham cta bénh nhan va cho vao
phong kham phu hop. Bac si & phong kham
s€ tiép nhan bénh nhan, thuc hién kham, chi
dinh CLS, chi dinh xét nghiém va cho thudc.

Stra bénh nhan

Stra cac thong tin hanh chinh cua bénh nhan.
Stra cac thong tin: Ly do khdm; Qua trinh
bénh ly; Tién st bénh; Kham toan than;
Kham céac b phan;....

B6 sung cac chi dinh CLS, chi dinh xét
nghiém.

Xoba bénh nhan

Xo6a bénh nhan do dang ky nham hodc bénh
nhan thay d6i y dinh khong con muén kham
bénh.

In phiéu kham

In phiéu kham cta bénh nhan theo mau cua
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vién. Bao gom cac thong tin: Thong tin hanh
chinh cua bénh nhan, phong kham, ngay gio
kham, 1y do vao vién, héi bénh, kham xét,
thong s6 diu sinh ton, chuin doéan, bac si
kham.
- Cap nhat thong tin hanh chinh cta bénh nhan
5 Cap nhét thong tin bénh - Cap nhat thong tin qua trinh bénh 1y, tién sir
nhan bénh ctia ban than bénh nhan va gia dinh bénh
nhan.
Xem, in két qua can 1am - Xem va in dugc két qua thuc hién can 1am
sang. C6 chirc nang do sang cua bénh nhan.
6 | dac trén man hinh view
két qua hinh anh tai khoa
lam sang.
7 | Ké don thubc, vat tu - Sau khi xac dinh duqyf: bénh chinh, bac si sé
ké don thudc, vat tu cap phat cho bénh nhan.
- Béc si s& 1ap to diéu trj dé theo ddi qua trinh
| 1t benn inh qidy | i i bénh dn. Bao gbm ci thong tin:
4% dan HSBA g:ay 1’eu r}, 1Aen 1‘en, uoc, dinh dudng va
cham séc, can lam sang.
- To diéu tri can duoc in ra dé dan vao HSBA.
- V6i nhitng trudng hop bénh nhéan can duoc
. Quan Iy bénh nhan ngoai chua'ber’lh ngoai tra thi BacA31 seA lap ,benh ag
tré1 (bénh nhan bén tréy) ngoai tm cho be.nh nhan. Lap bénh an ngoai
trl s€ giup cho viéc quan ly qua trinh bénh va
qué trinh diéu tri ctia bénh nhan dugc dé dang.
- Tai phong kham c6 quan 1y tu tryc riéng cua
Quan 1y ti trec thubc, phong bao gom thuoc, vat tu y t€ dé xuat cho
10 VAt tu bénh nhan st dung. B6 phan qua 1y Duoc,
' kho sé& cip phat xubng, phong kham s& xuét
ra sir dung dan cho bénh nhan.
|| | Hen tich i khm, Tich| - Tao lich hen bénh nhéan dén tai kham, diéu tri

dieu tri

s€ gitp cho viéc theo ddi bénh nhan dén kham
thudn tién hon. Bao gdm cac thong tin: Thong
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tin hanh chinh bénh nhan, ngay gio hen,
phong kham, ndi dung.
In cac gidy to cia noi - In duoc cac gidy to: Phiéu tiém truyén dich,
tra: phiéu tiém truyén cong khai thudc, cong khai vién phi, gidy ra

12 | dich, cong khai thudc, vién, gidy xac nhan cdp ctru, gidy ching nhan
cong khai vién phi, gidy nam vién,. ..
ravién, ...

Theo ddi phac dd diéu| - Bao gdm céc thong tin: ICD, chi dinh can 1am

13 tri, s dung phac do sang, thudc.
trong viéc ho trg diéu tri,
ké don thube

- Khi Béc si ké don ¢6 céc hoat chit duoc khai
Canh bao tuong tac bao c6 tuong tac thi phan mém s& phat canh

14 | thude theo cac mirc do bao. Quan ly twong tac thude c6 cc thong tin:
nguy hi€ém Hoat chét 1, hoat chat 2, muc dd, co ché, tac

dung, xu tri.

15 Canh bao ké don trung - Khi Béc si ké don co thudc trung hoat chat,
hoat chat, tring nhom triang nhom thi phan mém s& phat canh bao.
Canh bao ké don khang - Khi Bac si ké don thudc khang sinh vuot qua

6 sinh vuot qua s6 ngay s6 ngay diéu tri theo hudng din / khuyén cao
diéu tri theo hudng thi phan mém s& phat canh béo.
dan/khuyén céo

17 Canh bao ty 18 don thube - Khi Béc si ké don thudc vuot tran theo bénh
vuot tran theo bénh an an thi phan mém s& phat canh bao.

|g | Canh bio tring thudc | - Canh béo trung khang sinh khi Béc si ké don
khéang sinh trung khang sinh.

Canh bao dich vu khéng | - Phin mém sé& canh béo khi Bac s chi dinh
dugc phép tai chi dinh dich vu dugc quy dinh theo thong tu nay.

19 TT35/BYT:

35/2016/TT-BYT ngay
28/09/2016 nhu
HbAlc...
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Canh béo trimg chi dinh - Khi Bac si chf) thém chi dinh ma C‘hl d1{1h do
20 . da duoc chi dinh trong ngay thi phan mém sé&
trong ngay
phat canh béo.
" Canh bdo sai phic d 3 - Ti‘uorr}g h,(_)*p lzenhq nban dugc dlelr,l' tri tlrleo })ha“c
didu trj khi chi dinh do‘ma ]?ac si chi dinh sai so voi1 phat do thi
phan mém s€ phat canh bao.
Quan Iy thong tin the - C(? tnr(jng hO’p .be;nhi nhan Véi:O Vi@l’l chua ?0
22 | BHYT (nhap, sira, xoa, thqe, hodc th‘e sai ‘tuyen sau day can thay doi,
fim ...) b6 sung. Phan mém c6 tinh nang bd sung thé,
thay doi tuyén, thoi han thé.
Tu dong tra ctru xac dinh - Ty dong tra ctru dugc thong tin thé ctia bénh
tinh hop 1¢ cua thé nhan. Hién thi dugc cac ndi dung: S6 the,
” BHYT & mot so thoi thong tin hanh chinh, thoi han thé.
diém trong quy trinh
KCB (tiép dén, nhap
khoa, ra vién ..)
In phiéu kham chia - In phiéu chua thong tin STT cho tiép don.
24 | thong tin STT cho tiép Bénh nhén giit phiéu nay doi chd goi kham.
doén
- Khi qua trinh kham, Béc si s& dwa ra quyét
25 | Xt tri ket thue kham dinh xtr tri pht hgp ddi véi bénh nhan: Cap
toa cho vé; Nhép vién; ....
- Béc si s& cap toa thudc, in bang ké téng hop
26 | Xu tri cap toa cho vé chi phi. Bénh nhan thanh todn vién phi, nhin
thudc va veé.
27 | Xir tri nhp vién - Bénh nhan n'hap vién se‘ dl‘I‘gc Bac si chi dinh
khoa nhép vién theo doi di€u tri.
- Béc si s& chi dinh bénh nhén diéu tri ngoai tra
28 | Xir tri diéu trj ngoai tra & khoa phu hgp dé diéu tri va theo ddi dién
bién bénh.
29 | Xir trf hen - Vi truong hop can hen khégl, Bac si dat lich
hen ngay bénh nhan quay lai kham.
30 | Xt tri tir vong - Khi bénh nhan tir vong, Béc si s€ chon xtr tri
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tir vong va in gidy chung tir, in bang ké tong
hop chi phi.

31

Xt tri tron vién va tinh
huong khac,..

Xt tri d6i voi trudng hop bénh nhan dang
kham d& ma trén vé hodc tinh hudng khac.

32

Thém phéc d6

Thém mdéi phat 6 gdm c6 cac thong tin: Tén
phat dd, ICD, cén 1am sang, thude, Bac si tao
phat do.

33

Stra phac dd

Stra théng tin cta phat d6, bao gém cac nodi
dung: B6 sung, thay thé ICD, b sung, thay
thé, x6a chi dinh can lam sang, thude.

34

X6a phac do

Khi phat dd khong con phu hop thi Bac si s&
x6a duoc phat d6 da 1ap.

35

Khoa phac do

Khoa phat d6 1a tinh ning tam thoi khong cho
phép dung phat d6 duoc chi dinh nita nhung
phat d6 nay s& khong bi x6a di ma van con
trong hé théng.

36

Céanh bao 2 chiéu theo
phac d0 bénh thong
thuong/ bénh ung thu

Dua vao thong tin khai bdo trong phac dd diéu tri,
chin doan cua hd so bénh 4n & thong tin thudc, dich
vu ¢0 trong bénh dn chuong trinh hién thj canh bao:

Thudc, dich vu con thiéu theo phac do.
Thudc, dich vu ngoai phac d6

Canh bao theo phic d6 c6 thé dugc goi dén
trong chuic ndng chi dinh dich vy, lic nay
chuong trinh ¢ thé goi y chi dinh dich vu
theo phac do di xay dung san

Canh bao theo phac dd c6 thé dugc goi dén
trong chure nang ké don, luc nay chuong trinh
c6 thé goi ¥ cho thubc theo phac dd da xdy
dung san

Canh bao theo phéac dd dc goi dén dé kiém tra
hé so bénh an khi nguoi dung chon chirc ning
nay hodc ty dong goi néu cau hinh hinh thong
s6 kiém tra tu dong khi két thiic qua trinh diéu
tri
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37

Tu dong ra y 1énh theo
phac d0 bénh thong
thuong/ bénh ung thu

- Néu bénh 4n chon diéu tri thoe phéc do da
khai bao trudc, trong chi dinh dich vy, ké don,
chuong trinh tu dong ra chi dinh, ké don san
cho bac si, bac si co thé thay di chi dinh, thay
ddi don ma hé théng tu thuc hién (tu thuc
hién mang tinh chét hd trg gitip béac si bot thoi
gian thao tac, quyét dinh cudi cing van 14 cia
bac si)

38

Thiét 13p canh bao theo
phac d0 bénh thong
thuong/ bénh ung thu

- Trong khai bdo pahcl dd diéu tri, co6 chiic
nang khoa phac dd hodc chon thudc tinh tu
dong kiém tra khi két thuc diéu tri dé han ché
chuong trinh phai kiém tra trén toan bo cac
phac @6 ma chi thyc hién trén cc phac dd c6
thudc tinh kiém tra tu dong.

- Chi tiét phac dd chtra thong tin dich vu va
thudc, chuong trinh cho phép cu hinh canh
bao khong phai trén toan bd thudc, dich vu
theo phac d6 ma con theo ting dich vu mong
mudn.

1A%

PHAN HE QUAN LY
BENH NHAN PIEU
TRI, BENH AN

Hién thi danh sach cac to
diéu trj da lap

Chuong trinh liét ké cac to diéu tri da 1ap. Cho
phép ngudi dung xem céac thong tin dién bién,
y 1énh to diéu tri. Tim kiém to diéu tri nhanh,
chinh xac.

Stra ndi dung to dicu tri

Cho phép nguoi dung sira thong tin to diéu tri
nhu: dién bién, thyc hién y 1énh. Chi duoc
phép stra thong tin khi bénh nhan dang diéu
trj hodc chua ky sb

Xb6a ndi dung to dicu tri

Cho phép nguoi ding xéa thong tin to diéu tri.
Chi dugc phép x6a thong tin khi bénh nhan
dang diéu tri hodc chua ky )

Lap to di€u tri moi: thém
moi

Bac si ¢6 chimg chi hanh nghé c6 thém lap to
diéu tri moi, theo ddi qua trinh dién bién bénh
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Goi dén khai bdo miu Khi lap téf~ diél.{tri, .c’hu’orng jtrinh cc')~tién ich khai
5 XA A b4o mau dién bién. Khai bdo mau va luu vao
dién bién to dieu tri .
h¢ thong
X x g Chon méu dién bién da khai béo sin vio to diéu
Chon mau dién bién dicu . 2 . )
6 i tri dé giam thiéu thoi gian nhép liéu cho bac
' st
7 Nhit y 1énh thudc di cho Khi 1ap to diéu tri chuong trinh c6 chic ning

vao to dieu tri

nhat y 1énh thudc vao to diéu tri

Nhat dich vu da cho vao

Khi 1ap to diéu tri chuong trinh c¢6 chirc ning

8 | o h o N
to diéu tri nhat chi dinh dich vu vao to di€u tri
Sau khi di 1ap to diéu tri. Chuong trinh ty dong
Ghép néi dung ce to n t(: dle£u trithe(? '[hl‘l’ tu‘ iap X.ep‘tang dan. Néu
9 A . muon sap sép cac to di€u tri nao gom chung
di€u tri vao cung trang in ) ) R
1 trang in thi cap nhat lai stt to diéu tri d€ gom
cung 1 trang in mong muén
Xem néi dung chi tidt to Tai danE sac'h ch0 to dlf.:u tri. Ng#o.’i dl‘mg. fhog
10 | ,.» . to dieu tri d€ xem noi dung chi tiét to dieu tri
dieu tri ;
do
Ra y 1énh thubc trén to Khi lapA to dieu 'tr1 moi. Nguo: durrlg c‘ho y lﬁ%l;lh
I | 7 thuoc, mit dinh y 1énh thudc gan vao to dicu
diéu tri R
tri méi 1ap
Ra y Iénh dich vu trén to Khi l'ap to diu trg‘ moi. Ijlgum‘ dung cho y Iénh
12 | .70 dich vy, mét dinh y I¢nh dich vu gan vao to
diéu tri N
diéu tri moi lap
Kiém tra thong tin user Kiém tra To diéu tri ctia bac si nao ra y 1énh thi
13 dang nhap duoc lap to chi dugc phép x6a stra to diéu tri cua bac si
diéu tri, x0a, stra to dicu d6. Bac si khac khong duge phép thuc hién
tri x0a sira to diéu tri nay
14 | In to didu tri Tai min h}nh. :ianh szic.h to diéu tri, chon 1 hay
nhiéu to di€u tri dé€ in
s Hién thi danh séch céc to Chuong trinh li¢t ké cac to to cham soc da 1ap.

cham séc da lap

Cho phép ngudi dung xem céc thong tin dién
bién, y 1énh t& diéu tri. Tim kiém t& chim soc
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nhanh, chinh xac.
Cho phép nguoi dung stra thong tin t& cham soc
, At s s nhu: dién bién, chim soc, dau sinh tdn. Chi
16 | Stra, x6a ndi t& cham soc o T o A
dugc phép stra thong tin khi bénh nhan dang
diéu tri hodc chua ky $6
Bac si ¢6 chimg chi hanh nghé c6 thém lap to
17 | Thém méi to cham séc chim s6c méi, theo ddi qua trinh dién bién
bénh
18 Goi dén chirc nang khai Tao m&i mau dién bién dé thuin tién cho viéc
bdo mau dién bién nhap dién bién sau nay
19 Goi dén chirc nang khai Tao m&i mau chim séc dé thudn tién cho viée
bdo mau cham soc nhdp cham séc sau nay
20 Goi dén chirc ning quan Cap nhat dau sinh ton cho bénh nhan tai moi thoi
ly thong tin dau sinh ton diém trong qua trinh diéu tri, cham soc
.2 n . Kiém tra T¢ diéu trj cta béac si nao ra y 1énh thi
Kiém tra thong tin user - )
< A . , chi dugc phép xo6a stra to di€u tri cua bac si
21 | dang nhap khi xem, x0a, N i
n 1< d6. Bac si khac khong dugc phép thuc hién
sua to cham so6c R,
x0a sua to cham séc nay
£ oo 1= Tai man hinh danh séach to cham soc, chon 1 hay
22 | In an to cham séc ,‘ 3 ..
nhicu to cham séc dé in
Hién thi danh sach cac Hién thi cac 1an 1ap chirc ning song
23 | lan theo ddi chic ning
song
4 Chon khoan thoi gian in Cho phép tiy chon khoan thoi gian dé in phiéu
biéu do churc nang song chuc niang song
)5 Thém, x6a, stra ndi dung Thuc hién x06a, sta cac ndi dung chirc nang song
chtrc nang song nhu: mach, huyét ap, nhip tho...
%6 In biéu d6 chic ning Cho phép in phiéu chirc ning séng theo tiy chon
song
Chon bénh nhén diéu tri Tai danh sach bénh nhan dang diéu tri cho phép
27 | va goi chirc ndng so két chon bénh nhéan dé lap so két 15 ngay diéu tri

15 ngay diéu tri
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Quan ly théng tin dot Cho phép quan 1y thong tin timg phiéu da lap,
diéu tri, khoa diéu tri, quan 1y thong tin bac si diéu tri, khoa diéu tri,
28 | Bac si diéu tri, Bac si trudng khoa diéu tri
truong khoa cho phiéu
so két
29 Quan ly thong tin dién Cho phép nhap, nhit dién bién 1am sang trong 1
bién 1am sang 1an lap so két diéu tri
30 Quan 1y thong tin két Cho phép nhap, nhit thong tin két qua xét nghiém
qua xét nghiém trong 1 1an 1ap so két diéu trj
31 Quan ly thong tin qua Cho phép nhép, nhit qua trinh diéu tri trong 1 1an
trinh diéu tri 1ap so két diéu tri
3, | Danh gid két qua, tién Quan ly danh gia két qua, tién lugng va hudng
lwong va huéng didu tri diéu trj trong 1 1an 1ap so két didu tri
33 | Sita, x6a phiéu so két Cho phép xo6a, sua t‘l‘long‘ tlnvphleu SO, kit khi
bénh nhan dang di€u tri hodc chua ky so
34 In bién bang so két 15 Chon phiéu so két 15 ngay diéu tri dé in
ngay diéu trj
Bénh nhan dang diéu tri Khi can 1an hoi chan phau thuat thi tai man hinh
35 duoc chi dinh phau thuat bénh nhan dang diéu tri, chon bénh nhan thyc
can lap hoi chan phiu hién chirc nang lap hoi chan phiu thuat
thuat
Xem danh sach bénh Sau khi 1ap hoi chan phau thuat s& hién thi 1én
36 nhan c6 hoi chan, xem danh sach cac 1an nhap dé nguoi dung tién
cidc 1an hoi chin cua theo doi1
bénh nhan
X0a, sua thong tin hoi Cho phép nguoi ding xoa, sira théng tin phiéu
37 | chan hodc lap méi lan hoi chdn phau thuat khi bénh nhan dang diéu
hoi chén, in bién ban trj hodc chwa ky sb
Quan ly thong tin két|  Tai man hinh 1ap phiéu hoi chin phiu thuat c6
38 | qua CLS, di ung thudc, thé quan 1y thong tin két quat CLS, di (mg

du tri mau

thudc
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Dy kién phuong phap Quan 1y du kién phwong phap phadu thuat,
39 phau thuat, phuong phap phuong phap gay mé, du kién khé khin
gdy mé, du kién kho
khan
40 Lap e kip tham gia phiu Quén 1y e kip tham gia phiu thuat bao gdm Phau
thuat thuat chinh, phu 1, phu 2, ....
Bénh nhan dang diéu tri Tai danh sach cac 1an nhap phiéu hoi chan phiu
41 |can hoi chan, lap va in thuat cho phép tily chon in phiéu
bién ban
0 Noi dung bién ban, ngay Quan 1y ndi dung hoi chan, ngay lap hoi chan,
lap, chu toa va thu ky thanh phan tham gia hoi chin ky
43 Thanh vién tham gia hoi Quén ly thong tin thanh vién tham gia hoi chan
chan
44 | Noi dung dién bién bénh Nhép va nhit ndi dung dién bién bénh
45 Két luan va hudng diéu Cho phép 1ap mau va quan Isy ndi dung két luan,
tri huéng diéu tri
Chon bénh nhan dang Cho phép lap gidy phan tng thudc tai man hinh
46 | diéu tri, Thém méi phiéu bénh nhan dang diéu tri
thir phan tmg thudc
Nhap thong tin chi tiét Nhap va quan 1y noi dung gidy phan ung thudc
phiéu thir phan tng nhu ngay thit, tén thudc can thir ...
thubc (ngay thr, tén
47 ) s
thudce, phuong phép thir,
Béac si chi dinh, nguoi
thtr, Bac si doc, ..)
43 X6a, stra thong tin, két Cho phép x0a, stra thong tin phiéu gidy phan (mg
xuat Excel, XML thude da lap
49 In két qua thir phan tng Quan 1y phiéu in két qua phan tmg thudc
thude
Chon bénh nhan dang Trong qua trinh diéu tri c6 chic ning 1ap phiéu
50 | diéu tri, Thém méi phiéu truyén dich cho bénh nhan

truyén dich
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51

Nhap thong tin chi tiét
phiéu truyén dich (ngay
1ap phiéu, Bac si diéu tri,
diéu dudng thuc hién,
tén dich truyén, s6
luong, toc do, thoi gian,

)

Quan 1y thong tin phiéu truyén dich: nhu tén dich
truyén, ngay 1ap, ngay bét dau, ngay két thuc,
béc si ra y 1énh, diéu dudng thyuc hién y 1énh

52

Xba, stra thong tin, két
xuat Excel, XML

Quan Iy thong tin x6a, sira phiéu truyén dich

53

In phiéu truyén dich

Tai man hinh danh sach phiéu truyén dich cho
phép chon 1 hay nhiéu phiéu dé in

54

Chon bénh nhan dang
kham bénh hodc bénh
nhan dang diéu tri noi
tri, ngoai tr nhap thong
tin kham lam sang, kham
chuyén khoa

Tai danh sach bénh nhan dang diéu trj cho phép
nguoi dung chon bénh nhan, quan ly thong tin
kham lam sang, khdm chuyén khoa cho bénh
nhan

55

Céap nhat thong tin kham
(Iy do vao vién, qua trinh
bénh 1y, tién sir bénh ban
than, tién st bénh gia
dinh, tién st xa hoi:
thudc 14, ru, ma tay,..)

Quan 1y thong tin kham 1am sang: Ly do vao
vién, cho phép nhap hoic khai bdo mau qua
trinh bénh 1y, tién st ban than, tién st gia dinh

56

Cap nhat kham toan
than: nhap li¢u hoac
chon mau kham toan
than (y thuc, da niém
mac, hé théng hach,
tuyén giap, vi tri, kich
thude, sé luong, di
dong,..)

Quan 1y thong tin kham toan than: Cho phép lap
mau kham va nhit cic thong tin tién sir bénh

57

Chon mau nhiap nhanh
thong tin, quan ly mau
kham bénh toan than

Cho phép khai bao mau kham toan than dé thuan
lgi cho viéc nhép liéu
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58

Cap nhat kham céac bd
phan: Tuan hoan, ho
hap, tiéu hoa, than - tiét
niéu - sinh duc, than
kinh, co - xuong - khop,
tai - miii - hong, rang -
ham - mat, mét, noi tiét,
dinh dudng, cac bénh ly
khac.

Quan ly thong tin kham céc bd phan

59

Chon mau nhip nhanh
thong tin, quan 1y miu
kham bénh cac bd phan

Cho phép khai bao mau kham cac bo phan dé
thudn g1 cho viéc nhép liéu

60

Cap nhéat thong tin kham
chuyén khoa (bénh an
chuyén khoa theo Quy
dinh hién hanh): Noi
khoa, Nhi khoa, Truyén
nhiém, Phu khoa, San
khoa, So sinh, TAm than,
Da lidu, Piéu dudng
phuc hdi chire nang,
Huyét hoc truyén mau,
Ngoai khoa, Bong, Ung
budu, Ring ham mat,
Tai miii hong, Mit, Y
hoc ¢b truyén,..

Quan 1y kham chuyén khoa: Tuy mdi chuyén
khoa c6 chtric ndng quan ly khdm chuyén khoa

61

Cap nhat thong tin tom
tat bénh an, cac xét
nghiém cén lam sang
cAn lam, tién lugng,
hudng diéu tri

Lap va quan 1y thong tin tom tat bénh an, quan Iy
két qua xét nghiém can 1am sang

62

Bénh nhan dang kham
duoc xur tri nhap vién

Quan ly xur tri kham bénh: khi bénh nhan can
nhdp vién dé ti€p tuc dicu tri thi x tri vao
vién
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Nhap thong tin chi tiét Quén 1y chi tiét cac thong tin trén phiéu kham
63 | phiéu kham bénh vao bénh vao vién nhu thong tin hanh chinh cua
vién bénh nhan, thong tin d4u sinh ton ...
64 Xoa, sira thong tin, két Cho phép x6a, sira thong tin In trén phiéu kham
xuat Excel, XML bénh vao vién
65 In Phiéu kham bénh vao Tai man hinh kham bénh c6 chitc ning in phiéu
vién kham bénh vao vién
Cap nhat thong tin tién |  Quan Iy thong tin tién st bénh ctia bénh nhan
66 | st bénh ban than bénh
nhan
7 Tra ciru thong tin tién sir Cho phép tra ctru thong tin tién sir bénh tat
bénh tat
Két xuat thong tin tién C6 chirc ning két xuat ra cac dang XML,
68 | st bénh tat ra XML, HL7,....
HL7, HL7CDA,..
Cap nhat thong tin tién Quan 1y thong tin tién sur xa hoi ciia bénh nhan
69 | str xa hdi cua bénh nhan (thudc 14, ryu, ma tay,..)
(thué)c 14, ryu, ma thy,..)
70 Tra ctru thong tin tién st ¢6 chtrc tra ctru thong tin tién sir x hoi
xa hoi cua bénh nhan
Két xuét thong tin tién |  Co6 chuc ning két xudt ra cac dang XML,
71 | str xa hoi ra XML, HL7, HL7,....
HL7CDA,..
Bénh nhan cip ctru, hodc Quén 1y thong tin phiéu truyén mau cho bénh
7 bénh nhan dang diéu tri nhan
ndi tra, ngoai trd can
truyén méau
7 Chon bénh nhan va tao Bénh nhan dang diéu tri cAn truyén mau thi lap
méi phiéu dy trii mau phiéu du tri mau dé linh mau
74 Cap nhat thong tin phiéu Quan 1y thong tin nhém mau, loai mau, sé luong

du trt mau: Nhom mau,

don vi mau trén phiéu du tru
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loai mau, sb lugng don

Vi mau,..

Chuyén phiéu du tru C6 chirc nang chuyén phiéu dy trii, phiéu yéu cau
75 | mau 1én kho mau, yéu dé dén bo phan cip phat mau

cau duyét cAp mau

Ghi thong tin lich sur céac Cac thong tin bénh nhan, cac lan truyén mau
76 | lan truyén mau vao ho so dugc cap nhat va theo doi vao ho so

bénh an dién tr
5 | Ghi chi phi mau vao vién Tong két chi phi mau vao chi phi diéu trj

phi bénh nhan

78

Bénh nhan da du tru mau
va da duogc duyét cép
mau nhung khéng can
truyén mau nira.

C6 chuc nang hoan tra mau hodc thu hoi phiéu
néu bénh nhan khong c6 nhu cau

Chon bénh nhan va tao

Bénh nhan dang diéu tri ngoai tra than nhan tao

79 | i chon bénh nhan tao phiéu hoan tra mau néu
moi1 phiéu hoan tra mau .
can
20 Cap nhat thong tin phiéu Thuyec hién hoan tra mau chi tiét theo tirmg ma bich
hoan tra mau mau
Chuyén phiéu hoan tra Cho phép chuyén phiéu hoan tra dé don vi duyét
81 | mau lén kho mau, yéu phiéu hoan tra mau
cau duyét tra
%) Trur chi phi méau vao vién Téng két chi phi hoan trd méu vao chi phi trong
phi bénh nhan dot diéu tri
Khi bénh nhan diéu tri Quan ly thong tin xuét vién sau khi qué trinh diéu
83 | nodi trG, ngoai tru két trj két thiic. Cho bénh nhén xuét vién

thuc di€u tri va xuat vién

84

Chon bénh nhan va cap
nhat thong tin téng két
bénh 4n diéu tri

Khi két thuc qua trinh diéu tri, c6 chic ning 1ap
tong két bénh an cho qué trinh diéu tri
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Cap nhat thong tin qua Cho phép nhap va 1ap mau qua trinh bénh 1y va
85 | trinh bénh ly va dién dién bién 14m sang

bién 1am sang

Tom tit két qua xét Nhit két qua xét nghiém, can 1am sang co gid tri
86 | nghi¢m, can 1am sang co chén doan vao téng két bénh an

gié tri chan doan
g7 Cac phuong phap diéu Tao mau sin hodc nhap phuong phap diéu tri da

tri da thuc hién thuc hién
28 Tinh trang nguoi bénh ra Quan ly danh muyc tinh trang ra vién

vién
% Huéng diéu tri va cac Tao méu sin hodc nhap hudng diéu tri tiép theo

ché d9 tiép theo
90 Téng hop sb to phim, Tu dong tong hop sb to phim anh, hinh anh vao

hinh anh,.. to tong két bénh na

Hb tro thao tac nhap liéu Chuong trinh ¢6 chirc ning lap mau san, nhit dit
91 | nhanh, thuan tién cho liu nham hd tro trong viéc nhap lidu

nguoi dung

Khi nhap dién bién bénh, Bac si ¢6 thé chon miu dién bién c6 sin va thay
9 Bac si chon miu dién d6i thong tin dién bién

bién va sira lai thong tin

cho chinh xac

C6 chirc ning thém méi mau dién bién nham
93 | Thém méi mau dién bién nang cao viéc nhap liéu nhanh chéng, chinh
xac
94 | Stra, x6a m3u didn bién Chuong tr1:1h (fo ~chuc nang xoa hodc stra noi
dung mau cé san

Loc mau dién bién theo Khi 14p mau dién bién co tiy chon lap theo bac
95 |, ., < L~ . . 1A

bénh 4n hodc theo Bac si si. Cho phép loc theo nguoi 1ap

HO tro thao tac nhap liéu HJ trg cho diéu dudng trong vi¢c nhap li¢u
96 | nhanh, thuan tién cho

nguoi dung
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Khi nhép dién bién bénh, C6 chirc nang 1ap mau dién bién, cham séc cho
diéu dudng chon maiu diéu dudng
N | x 1.k o :
dién bién va sua lai
thong tin cho chinh xéc
C6 chirc nang thém méi mau dién bién cho diéu
98 | Thém méi mau dién bién dudng nham nang cao viéc nhap liéu nhanh
chong, chinh xac
99 | Sira, x6a mau dién bién Cho phép x0a, sira thong tin mau da lap
Loc mau dién bién theo Cho phép loc theo diéu dudng, ngudi lap
100 | bénh an hodc theo diéu
dudng
PHAN HE QUAN LY | -
V |BENH NHAN NOI
TRU
Bénh nhan nhap khoa - Quan ly phong, giuvdng nim cua bénh nhan
dugc sap x€ép vao giuong ndi trG ngay tir khau nhap khoa. Thay d6i
1 |hodac bénh nhan tu giuong, phong sau khi nhap khoa néu c6 nhu
giwdng nay chuyén sang cau.
giuong khac
- Tai chuc nang nhap khoa, chuong trinh cung
Chon bénh nhan tir danh cap 1 m‘a‘n h}nh chon gu'rfmg, phonA’g nhém 120
, sich chd nhip khoa, tr? ng}ml duIAlg trf)ng .Vl‘ﬁc ra guyet (?mh sa‘lp
chon giwomg cho bénh xeép bénh nhan V‘ao gm@g nao, phong nao
nhan thong qua mau sac ctuia giuong, tranh truong
hop nham giwdng hodc ghép givdng khong
can thiét.
Chon bénh nhan tir danh - Sau khi nhap bénh nhan vao khoa, nguoi
3 |sach hién dién, chuyén dung hoan toan c6 thé xur ly ddi giuong,
giuong cho bénh nhan phong ctia bénh nhan khi ¢6 nhu cau.
Kibm soét giudmg tréng, - Mau sa,c va C(‘)I‘l s‘o hién Ath1 t'rAen ‘iung g%uc‘)’ng
4 |canh béo giwong ghép, cho phép nguoi dung phan bi¢t dau la givong

chi phi gi4 tién giuong

trong, givong ¢ 1 bénh nhan, givdng ghép tir
2 tr¢ 1én...
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Cap nhat danh sach - Danh muc phong, givong, ma cua giuong
5 phong, giuong ndi tra, duogc quan 1y boi cac chiic nang chuyén biét,
ma giuong theo Quy thuan tién cho viéc thém, stra, x6a phong,
dinh giuong.
- Bé¢nh nhan ndi trd noéi riéng va bénh nhan
Bénh nhan két thac didu kham chira bénh tai co so r.101 chun% déu sé co.
6 CA LR A , chuc nang xem trudc chi phi, kiém tra lai
tri, can tong hop vién phi . } L
nhiing gi da phat sinh trong dot diéu tri trudc
khi két thiic dot.
- Tinh ning tong hop tién givdng tu dong theo
ngdy nam thyc té ciia bénh nhan. Nguoi ding
Téng hop tidn givong tw khong con phai chi dinh tién :gluong tkiu cong
7 dong nhu trudc, thay vao dé tinh ning nay s& hd trg
’ ngudi ding chi dinh nhiéu givdng cho nhiéu
ngay mot cach chinh xac va hi¢u qua, tiét
kiém thoi gian.
Piéu dudng diéu chinh, - Sau khi téng hop giudong ty dong hoan toan
g cap nhat lai thong tin c6 thé diéu chinh néu c6 nhu ciu sira, xda tién
tong hop tién givong tu giuong.
d6ng néu can
- Chi phi giwdng va tit ca cac chi phi khac khac
9 Ghi chi phi tién givong lién quan dén giuong déu sé& duge tong hop
vao vién phi bénh nhén day du vao bang ké chi phi cudi cung cua
nguoi bénh.
- Ngay sau khi xr tri xudt khoa cho bénh nhén,
Cép nhat trang thai hé thong s& cap nhap trang thai giuong vé
10 | givong khi bénh nhan trang thai trong néu chi 1 ngudi nam, hodc
xuat khoa trang thai s6 nguoi con lai néu 1a givong ghép
nhiéu bénh nhan.
Thong tin duoc nhap - Cac thong tin sa’n phu nhui ch1X sO para, (ihl s?
11 | cing véi San phu (khoa apgar, nhom mau me,. ..c6 thé dugc nhap va
Sén) luu vao hé thong tai man hinh nhép khoa cua
khoa Phu San.
12 | Chon San phy tir danh - Tinh nang nhap tré so sinh cho phép thém,

sach hién dién (khoa

258




T NOI DUNG THONG SQ KY TH{JAT, CAC‘ TIEU CHUAN
VA YEU CAU NGHIEP VU
San) thém maoi thong tin sira, x0a gidy chirng sinh nham quan 1y s6 con
tré so sinh cua san phu.
- Cho phép ky s6 va lién thong gidy chimg sinh
BHYT.
Céap nhat cac thong tin - Gidy chimg sinh gdm céc thong tin co ban ciia
tré so sinh va nhiing tré so sinh va thong tin nhiing nguoi lién quan
13 nguoi lién quan (cach dugc quy dinh theo mau chuan cua BYT.
thirc sinh, gioi t}'nh, di - Thong tin tré so sinh (gidy chtng sinh) sau
tat, can ndng, chiéu cao, khi nhap hoan toan c6 thé diéu chinh cac
b6, me, nguoi dd,..) thong tin chi tiét khi ¢6 nhu ciu.
14 | In giky ching sinh - In 4n va ky sb gidy chimg sinh (néu cé sir
dung EMR)
Bénh nhén cép ctru, hodc - Quan ly phiéu chting nhén tai nan thuong tich
15 bénh nhan dang diéu tri (TNTT), tai nan giao thong dbi v&i cc trudng
ndi tru, ngoai tra do tai hop bénh nhan nhap vién do tai nan.
nan thuong tich
Chon bénh nhan tir danh - Tai man hinh hién dién ndi/ngoai tru, trén cay
sach hién dién va cap menu phia bén trai man hinh, chon chirc nang
nhat thong tin tai nan “Tai nan thuong tich” dé nhap truc tiép thong
thuong tich (ngay gio tin TNTT cta nguoi bénh. Céc tinh ndng co
16 |xdy ra, noi xay ra, ban gém thém, sira, x6a, in an, ky s6 (néu co
nguyén nhan, b phan bi su dung EMR).
ton thuong, dién bién
sau tai nan, XU tri sau tai
nan,..)
Két xuit thong tin tai - Thong tin TNTT cua nguoi bénh duoc luu triv
17 | nan thuong tich vao hd lau dai trong HSBA dién tu, thuan tién cho
so bénh an di¢n tir) viéc tra clru sau nay.
Bénh nhan dang didu tri - Khi ¢6 nhu cau chuyén Viér} hoai‘c: chuyén vién
18 | duoc chuyén 1en tuyén do tinh trang bénh chuyén bién, hé thong

trén

cung cap tinh nang xu tri chuyén vién, nhap
gidy chuyén vién.

259



T NOI DUNG THONG SO KY THUAT, CAC TIEU CHUAN
VA YEU CAU NGHIEP VU
- Tai man hinh dién ndi tra, chon bénh nhan
Chon bénh nhan dang can chuy§n vién, chc_),n chu:c' ‘nan'g Xuat
A C N e X khoa”. Tai day chon két qua diéu tri va tinh
19 | dieu tri va xt tri xuat . . PO ‘
khoa, chuyén vién ‘Erang xuat khqa la chu},/en ylen. Ngay s?lu khi
an luu thong tin s€ xuat hién hdp thoai nhap
gidy chuyén vién.
Cép nhat cac thong tin| - Co diy du cac truong dir lidu chi tiét cua gidy
chuyén vién (ngay gio, chuyén vién.
20 | chan doan bénh, Bac sT| ¢ thé thém, sira, x6a gidy chuyén vién khi
dieu tri, bénh vién c6 nhu cau.
chuyén di,..)
- In 4n gidy chuyén vién, ky s6 (néu c6 sir dung
21 | In gidy chuyén vién EN,IR) ) , ,
- Giay chuyén vién ma hé thong cung cap luén
theo mau méi nhat ctia BYT.
Két xuat thong tin - Théng tin chuyén vién dugc két xuat kém véi
” chuyén vién day cong XML lién thong hing ngay 1én cbng gidm
giam dinh, cong lién dinh BHYT.
thong
Cap nhat thong tin bénh - Hé thdng cung cdp cac tinh nang: nhap bénh
” man tinh cia bénh nhan man tinh, nhap tién st bénh, phuc vu cho viéc
(ma bénh, thoi gian git theo doi bénh man tinh cua bénh nhan.
bénh,..)
Tra ciru thong tin bénh - Tra ctru tién st bénh ¢4 nhan, tién stir bénh gia
24 dinh, bénh man tinh trong man hinh kham
man tinh
lam sang.
Két xut théng tin bénh - (;0 ter1h nan‘g ho tro do? Vi ke:c Xu{’:lt caci‘ihon{g
25 | mén tinh ra XML, HL7, t1£1 bénh 1’<.em theo, bénh man tlnh,‘tlen s,g
HL7CDA. . bénh dudi dang XML, HL7,...kém voi
HSBA cua nguoi bénh.
Cap nhat thong tin di - Quan ly thong tin di tng thude, di tmg do cac
%6 ung thudc cua bénh nhan 1y do khéc cua nguoi bénh. Thém, stra, x6a

(Hoat chét di ung, mirc
do di ung,..)

cac thong tin chi tiét nhu di nguyén, muirc do
¥ g, thanh phan di tng, thoi gian di ung, ...

260



T NOI DUNG THONG SQ KY TH{JAT, CAC‘ TIEU CHUAN
VA YEU CAU NGHIEP VU
7 Tra’cfru thong tin di Gng - Cho phép xem va in 4n phiéu thong tin di tmg
thude cta nguoi bénh.
Két xuat thong tin di tng - Co tinh ning hd tro don vi két xuit thong tin
28 |thudc ra XML, HL7, di ung dudi dang XML, HL7,...kém voi
HL7CDA,.. HSBA cua nguoi bénh.
Canh bio di g thude - mi da nhap thong tin di tmg :[huéc (di tng
29 | khi Béc st ké don thuéc, Vf')’ql hoa.t chat trong thudc) hé thong s€ tu ?l(f)ng
dur tri thubc, . hién thi n}ét dong thong bao mau do khi bac
sy ké thuoc.
- Dong thong bao mau do nhu da dé cap bén
Khi Bac si ké don, du trén s& xuat hién tai tit ca cdc man hinh ké
30 |tru, xuat ti tryc thude thuéc ma hé thong dang c6 nhiam théng bao
cho bénh nhéan cho bac sy can can trong khi ké thubc cho
bénh nhan.
- Quan ly danh muc tuong tac thuc. Quan ly
Khai bao danh muc chi tiét cac cip hoat chét c6 kha ning tuong
31 | thudc, hoat chat tuwong tac theo nhiéu huéng khac nhau, luu trir cu
tac thé két qua c6 thé dan dén néu st dung cac
thude co cap hoat chét tuong tac.
- Tai tht ca cdc man hinh ké thudc ma hé théng
Canh bao tuong tac cung cip, khi bac sy ké 2 thuéc ma co cip
0 thudc, hoat Ch?:lt khi Bac hoat chit nim trong danh muc twong tac
sT k& don thuoc, du tru thudc hé théng s& 1ap tirc xuét hién canh bao
thudc,.. ghi 16 tén ciia 2 hoat chét dang twong tac, két
qué c6 thé dan dén,...
Khi Bac si ké don, du - Nhu trén.
33 | tri, xuét ti truc thudc
cho bénh nhan
- Tai tit ca cac man hinh ké thudc trén hé
Kiém tra, canh bao tring thdng, khi ké 2 thudc trung hoat chit hoic
34 13p thudc, hoat chat, qua tring 1dp ma thude hodc thude c6 licu ding

lidu,.. khi Bac si ké don
thubc, du tra thube

nhiéu hon so véi s6 ngay cp hé thong s& hién
thi canh bao va ghi 6 1y do canh bao 1a 1
trong cac ndi dung bén trén.
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- Tuongty ddi véi dich vu can 1am sang. Trong
Khi Béc si chi dinh dich 1 ngay néu chi dinh 2 dich vu tring lip hé
35 |vu can lam sang cho thdng ciing s& canh bao cho ngudi dung biét
bénh nhén diéu nay, gitp ngudi dung luu ¥, tranh chi
dinh thtra.
Kiém tra, canh bao tring - Ngoai canh bao trung 1dp dich vu trong ngay
lap dich vu cén lam hé théng con canh bao thoi gian chi dinh dich
36 | sang, hodc thoi gian gitta vu chura dat thoi gian t6i thiéu so voi thoi gian
cac 1an yéu cau can lam thuc hién cua dich vu da khai bao trong danh
sang khong thich hop muc gia vién phi.
- Khi lyu thong tin két thiic diéu tri tai man
Khi bénh nhan két thic hinh xuét khoa (déi v6i bénh nhan néi/ngoai
37 | khém hodc két thic diéu tr) va man hinh kham bénh (di véi bénh
tri, hodc khi chi dinh nhan kham) hé théng s& canh bao mét sb
thém cén 1am sang. thong tin chua hoan chinh hodc con thiéu
hodc dich vu chua tra két qua.
Khi xtr tri két thiic kham - Noi dung canh bao thuong gom: dich vu cn
hodc xuit vién, kiém tra lam sang chua tra két qua; thot gian két qua
38 | va canh bao khi thay két can lam sang 16n hon thoi gian ra vién hodc
qua can lam sang chua thoi gian hién tai.
co
Khi chi dinh thém dich - Canh bao khi chi dinh thém dich vu cin 1am
39 | vu can 1am sang ma két sang ma dich vu cung tén da chi dinh trudc
qua trude do chua co d6 chua dugc tra két qua.
Bénh nhan c6 thé BHYT - Hé thong cung cip tinh na'l'ng nhap gidy nghi
kh#m hojic didu trj ngoai om nghi huong BHXH tai phong lfhém cho
40 (. 161 i cAn oy oid bénh nhéin c6 thé BHYT c6 nhu ciu hudéng
» NQ y glay A . . , X y 4~
nghi 6m huéng BHXH quyfen loi BHXH khi nghi 6m, nghi dudng
thai.
Bénh nhan phong kham: - Tai phong kham, ngay sau khi xir tri cap toa
cap nhat thong tin Gidy cho vé, chon chirc ning in an, chon “Gidy
41 |nghi ém duoc hudng nghi 6m, nghi dudng thai”.

BHXH ngay tai man
hinh kham bénh
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Bénh nhan khéac: chon - Pbi voi bénh nhan khong phai kham bénh
bénh nhan hodc nhap ma (noi trl, ngoai tr) c6 thé nhap gidy nghi dm
42 | bénh nhan, thém moi tai tab Tién ich/gidy t& khac/gidy nghi 6m.
thong tin gidy nghi 6m
huong BHXH
- In 4n gidy nghi om, ky s6 (néu co sir dung
In gidy nghi 6m hudng EMR)
43 « , ) )
BHXH - Mau giay nghi 6m ma h¢ thong cung cap luén
theo mau moi nhit cia BYT.
Két xudt gidy nghi ém - H¢ ‘Ehiongqcung cap tinh n‘ang lién tlion;g g%eAly
\ nghi 0m & dang excel hoac XML dé dau lién
44 | huong BHXH ra XML, thong cong giam dinh BHYT
Excel,.. Gui lién thong £ CcOtg glam & '
- Quan ly ho so nao da lién thong va chua lién
BHXH y g
thong gidy nghi dm.
- Dbi v6i bénh nhan ndi tra (ni khoa, ngoai
Bénh nhan c6 bénh an khoa, san khoa, nhi khoa,...) hé théng cung
45 | Noi khoa dang di€u tri cap nhiéu tinh nang c6 1gi cho qua trinh theo
ndi tra ddi va tra ctru thong tin bénh 1y, kham 1am
sang, tién str bénh,. ..
- MGJi bénh nhéan khi duoc tiép nhan vao hé
Quan Iy thong tin hanh th(?ng dt?u dugc luu truAtoan b? thong t1n~ha‘1A1h
, R e L chinh vao danh myc bénh nhan trong dir licu
46 | chinh: ho tén, gidi tinh, S R
C . k. chung cua cd s¢ khadm chira bénh.
dia chi, doi tugng,.. )
- Nguoi dung co thé tra ctru thong qua HSBA
cua bénh nhan cling nhu bia bénh an.
- Tuong ty vo1 cac thong tin vao ra vién,
chuyén di, chuyén dén, noi giéi thiéu,...cua
Quan ly nguodi bénh: vao tung bénh nhan cling dugc luu trlr trong di
47 | vién, ra vién, noi gioi liéu chung cua co sd, thuan ti¢n cho vi¢c tra
thiéu, chuyén vién,.. ctru lai sau nay.
- C6 thé tra ctru thong qua HSBA dién tir cia
bénh nhan va bia bénh an.
43 Thong tin chan doan, - Luu tri¥ chi tiét cac chan doan bénh theo timg

dicu tri

dot diéu trj.
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- Nhiap to diéu tri, dién bién bénh theo thoi
gian.

- Nhap to chim soc, to chic nang sdng.

- C0 thé tra ctru thong qua HSBA dién tir cia
bénh nhan va bia bénh an.

49

Thong tin tinh trang ra
vién

- Tinh ning tong két bénh an khi bénh nhan
chuén bi xuét khoa.

- C6 thé tra ctru thong qua HSBA dién tir cia
bénh nhan va bia bénh an.

50

Thong tin tién luong,
hudng diéu tri

- Tinh nang Kham lam sang, muc Tom tat bénh
an, phan Tién lugng va phuong phap diéu tri.

- C06 thé tra ctru thong qua HSBA dién tir ciia
bénh nhan va bia bénh an.

51

Ly do vao vién, tién st
bénh, tien sur xa hoi,

- Hé thong cung cap tinh nang Kham lam sang.
Cho phép nhdp ddy du va chi tiét cac thong
tin bénh ly, tom tat bénh an, kham toan than,
kham chuyén khoa, tién sir bénh, tién str xa
hoi, khdm chuyén khoa san, tai miii hong,
rang ham mat,....

- C06 thé tra ctru thong qua HSBA dién tir cia
bénh nhan va bia bénh an.

52

Kham toan than

- Noi dung khdm toan than thudc tinh nang
Kham lam sang.

- Cho phép nhép tinh trang kham toan than cua
bénh nhan.

- Tao miu va chon miu kham toan than dé
thudn tién cho ngudi dung, tiét kiém thoi
gian.

VI

PHAN HE HO TRQ
BENH NHAN

Nguoi bénh dang ky, dat
lich kham, hoac bénh
nhan dang diéu tri can tai
kham

Cho phép bénh nhan hodc ngudi nha bénh nhan
dat lich kham, tai kham béng cac hinh thirc
sau:

Goi dién thoai qua so tong dai cham soc khach
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hang (CSKH) cua Bénh vién, nhan vién truc
téng dai thyc hién cap nhat lich kham, thong bao
s6 thir ty (STT) kham cho nguoi bénh.

- Vao website ctia bénh vién, chon lién két dat
khédm online, nhap thong tin dat kham va cho
phan hoi duyét lich kham tir phia Bénh vién.

- Cai dat App trén thiét bi di dong, dang ky tai
khoan str dung, st dung App dat lich kham. Khi
lich kham da dugc duyét, nguoi bénh s€ nhan
duogc tin nhin sb thir tw kham bao vé App.

- Tu dat kham trén man hinh Kios (cam tng) dat
tai cac sanh tiép don.

Thém mai lich kham, tai
kham (chon bénh nhan
hodc nhdp maéi bénh
nhan)

Trén giao dién chuong trinh, nhan vién trugc
tong dai co thé tim kiém bénh nhan cii theo
cac thong tin: Ma bénh nhan hodc sb6 thé
BHYT hodc s6 dién thoai, hoic ho va
tén+ngay thang nam sinh,.. Néu 1a bénh nhan
moi thi nhdp thong tin hanh chinh bénh nhan,
va thong tin lich khdm cho bénh nhan.

Cap nhat thong tin
khédm, tai kham: Ngay
gi0, Bac si kham, ..

Trén giao dién chuong trinh, nhan vién cham soc
khach hang chon bénh nhan trong danh sach
cac bénh nhin dit kham online bang Web
hoac App chua dugc xdc minh, chua duogc
cap STT kham. Nhan vién CSKH c6 thé goi
dién xac minh hodc bd sung thong tin can
thiét, cap STT kham, ngdy kham, phong
kham, bac si kham va thong b4o cho bénh
nhan hodc giri tin nhan vé App cia bénh nhan.

Quan ly, theo doi danh
sach bénh nhan da dat
lich khadm, t61 ngay
kham, tai kham

- Cung cip cho nhan vién CSKH giao dién dé
quan ly, kiém soat danh sach bénh nhan d3 dat
lich kham, da duoc xac minh, cép STT kham,
ngay kham, phong kham hodc da huay lich dat
kham.

- Dat biét, cung cip 1 cira s6 cho phép nhan vién
CSKH theo doi Realtime danh sach bénh nhan
vira méi dit kham online tir Web hodc App dé
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c6 thé phan hoi nguoi bénh vira dit kham ngay
lap tuec.

Nguoi bénh tu dang ky
khém trén man hinh may
tinh KIOS

Nguoi bénh st dung Kios tu dang ky kham bénh
ma khong can phai dén quiy nhan vién. Trén
man hinh cam ung Kios, nguoi bénh nhdp
thong tin hanh chinh, chon phong kham, ngay
gid kham va xac nhan. Hé thong cdp STT
kham va in phiéu STT cho ngudi bénh.

Nguoi bénh co6 thé
BHYT, quét th¢ BHYT
qua dau doc barcode tich
hop trén KIOS

Nguoi bénh st dung Kios dang ky kham bénh:

- Thyc hién quét thé BHYT béng gidy hodc cin
cudc cong dan hodc thé BHYT tir App trén dién
thoai cua ngudi bénh qua dau doc barcode tich
hop trén KIOS.

- Thong tin hanh chinh cua nguoi bénh ty dong
duoc léy xuéng, nguoi bénh chon phong kham,
ngdy gid kham va xac nhan. Hé thong cap STT
kham va in phiéu STT cho ngudi bénh.

Nguoi bénh da co lich st
kham bénh, nhap ma
bénh nhan vao vung
nhap ma bénh nhan

Nguoi bénh da cé lich st khdm bénh s dung
Kios dang ky kham bénh:

- Thuyc hién nhdp ma bénh nhan vao vung nhap ma
bénh nhan.

- Thong tin hanh chinh cia ngudi bénh ty dong
duogc 14y xudng, nguoi bénh chon phong kham,
ngay gid kham va xac nhan. Hé thong cap STT
kham va in phiéu STT cho nguoi bénh.

Luu thong tin dang ky
kham

Thong tin hanh chinh ctia bénh nhan trén man
hinh Kios s€ dugc cap nhat vao hé théng.
Bénh nhan s€ dugc dua vao hang doi cho
kham trén man hinh lam viéc ctia bac si.

In s6 tha ty kham

Hé thong cap STT kham va in phiéu c6 STT
kham, phong kham va cac huéng dan khac
cho ngudi bénh.

10

Bénh nhan can tra ctru
két qua kham, diéu tri,

Cung cap cac giao dién cho bénh nhén tra ctru
HSBA nhu sau:
- Sir dung Kios dé tra ctru két qua
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két qua cadn lam sang,
cong khai thude

Str dung App cta Bénh vién cai dat trt CHPlay,
AppStore

Vao website ctia Bénh vién, chuyén sang lién két
tra ctru két qua.

11

Nhép ma bénh nhan vao
vung ma bénh nhan

Nguoi bénh st dung giao dién tra ctu HSBA,
nhdp ma bénh nhan vao ving ma nguoi bénh,
nhap mat khau d3 duoc cung cép khi dén
kham, x4c nhan. Néu tai khoan dang nhap
ctia nguoi bénh hop 16 hé thdng s& chuyén vao
man hinh xem két qua.

12

Chon noi dung mubn tra
ctru (két qua xét nghiém,
két qua siéu am, cong
khai thudc,..)

Nguoi bénh chon vao két qua, thong tin can tra
cuu.

Thong tin cua nguoi bénh dugce bao mat, do do
cac ndi dung ngudi bénh dugc phép tra cuu sé
dugc khai bao va quan 1y trong cAu hinh cia hé
thong do tai khoan quan tri vién cai dat.

13

Tra ctou gia dich vu y
té,..

Cung cip cac giao dién cho bénh nhan tra ciru gia
dich vu y té nhu sau:

Str dung Kios tai cac sanh dé tra ctru.

Str dung App cta Bénh vién cai dat trt CHPlay,

AppStore

Vao website ciia Bénh vién, chuyén sang lién két

tra ctru gia dich vu y té.

14

Tra cuu lich s kham
bénh, ho so bénh an,..

Cung cap cic giao dién cho bénh nhén tra ctru
lich sir kham bénh, hd so bénh én:

Str dung Kios tai cac sanh dé tra ctru.

Str dung App ctia Bénh vién cai dat tir CHPlay,

AppStore

Vao website ctia Bénh vién, chuyén sang lién két

tra ctru lich stt kham bénh, hd so bénh 4n.

15

Céac khoa phong chuin
bi ndi dung hop giao ban

Giao dién chuong trinh cho viéc nhap cac thong
tin, ndi dung dé chuén bi hop giao ban nhu:
Tinh hinh nguodi bénh trong 24 gid qua, tu
vong (néu cd) vao vién, cip ciru, dién bién bat
thudng ciia ngudi bénh va cac cham soc cip
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1.
Thém moi, cdp nhat ndi Nhap tinh hinh chung cua khoa, phong. Bac si
16 | dung can bao cao giao thuong tryc bao cao tinh hinh ngudi bénh.
ban
Thém mdi, cip nhat Nhap s lwong nhéan vién truc cta khoa, phong.
17 | danh sach nhan vién Trudng khoa, toan phién truc, cac bac sivay
truc, bo phan tryc ta (diéu dudng).
Nhap danh sach bénh nhan madi hoac bénh nhan
Danh sach bénh nhan dang d~1.eu ‘frg tal‘ khoa c‘o. dlAen bién xau ca.u‘l
18 | cin theo ddi, hoi chén, theo doi. Tinh I}lnh nguoi 1t.x;nh t’rong 24 gio
U tri qua, tir vong (n€u ¢6) vao vi¢n, cap cuu, dien
bién bat thuong ctia ngudi bénh va cac chim
soc cap 1.
Giao dién cho phép nguoi chu tri xem tong quat
19 | Hop giao ban dién tir sO lidu bao cao tir cac khoa phong da chuan
bi.
20 | Téng hop s6 lidu S6 h§:u bao cdo dugc tong hop chi tiét theo chu
de.
21 | Khém bénh SO liéu tong hop so luot .kham, doi tugng bénh
nhan kham (BHYT, Dich vu,...)
22 | Can 1am sang S6 11?1.1 tong hop s6 luot thuc hién f:an lam sang,
do1 tugng bénh nhan stir dung dich vu.
Tinh hinh bénh nhan thyc hién phiu thu thuat,
23 | Phau thu thuét hoi chan, dién bién cac ca can cham soc dic
biét.
24 | Diéu tri néi trés, ngoai tri S6 11§u tor‘lg hop so0 ‘lug’ng bénh nhan dang hién
dién, can theo ddi, cap do cham soc,...
25 | Vién phi SO liéu t(,)pg hop doanh thu, doanh thu theo dich
vy, doi tuong,..
%6 Khi bénh nhén thyc hién Cap nhat dién bién bat thudng ctia nguoi bénh va

phau thuat, thu thuat

cac cap do cham soc.
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Thém méi, cip nhét ndi Tao lap Zglay cam doan, ni dung can”.l doan dl:l'QC
A nguoi bénh hoac than nhan ngudi bénh dong
27 | dung giay cam doan ey oL y PR
phiu thii thudt y va ky xac nhz%n bang, sinh trac hoc (dau van
tay) hoac but dién tu lay chir ky.
)3 In gidy cam doan phiu In hodc két xuat luu trit vao HSBA dién tir.
thu thuat
Quén ly danh muyc dung Cac danh muc dung chung theo qui dinh cia
29 | chung ndi bo va tiéu BYT hoac cac danh muyc dugc duy¢t cia don
chuan vi
Thém, x0a, stra, khoa cac danh muc va cai dat cac
thudc tinh cho danh muc bao gdm cac thong
Thém méi, cép nhat ndi tin hién thi, ca'uq: thugc tinh dung cho hé thf{ng
30 tinh toan va kiém soat. Vi du: thudc tinh kiém
dung danh muc ]
soat 1 dich vu can 1am sang khong dugc phép
thuc hién lai khi chua du 60 ngay ké tir 1an
gan nhét.
App danh cho ngudi bénh dugc publish 1én
Appstore hodac CHPlay, khi nguoi bénh cai
31 Quan ly thiét bi di dong dat App va dang ky sir dung App hé thong ghi
co cai App lai cac thong tin vé thiét bi, phién ban hé diéu
hanh, phién ban App, cac thong tin dugc s
dung dé xac minh ngudi bénh.
- Thém méi thiét bi di dong vao danh sach quan
ly.
32 Thém méi, cap nhat thiét | . Tam khoa hodc khoa vinh vidn cac thiét b di
bi di dong dong c6 kha niang gay hai cho hé thong. Vi du:
su dung App lién tuc dat kham nhiéu 1an trong
ngay.
Cép License cho thiét b beé ba‘o mat thAongAtln bénh nha? va darr‘l b(i() ajl
33 | di dong duoc phép két toan cho hé thong, S?.u khi t?u App va cai dat
Z. . App, bénh nhan phai thuc hi¢n thao tdc dang
noi API va st dung App . .
ky su dung dé dugc cap License.
34 | Quan ly, theo doi thao Hé thong ghi vét cac thao tac ctia App khi bénh

tac cua User st dung

nhan st dung App dat lich kham hodc tra ctru
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thiét bj di dong co cai
App.

két qua, HSBA.

35

Thém mdi,
User, phan quyén cho
User

cap nhat

Ngudi bénh can phai dugc cp tai khoan méi co
thé tra ctru két qua kham, can lam sang, xem
HSBA. UserName duoc cap chinh 1a ma bénh
nhan, mat khau cép riéng cho bénh nhan trong
lan dau d&én quay ding ky kham. Ngudi bénh
phai d6i mat khau ngay 1an ding nhap dau
tién.

36

Xem hd so bénh 4n trén
thiét bi di dong da cai
App

Nguoi bénh dang nhap vao App, chon chire nang
xem HSBA, tiép tuc chon dot kham va noi
dung mudn xem. Noi dung trong HSBA dugc
nhom theo chii dé, 1an vao vién. Két qua
kham, diéu trj d3 dugc bac si xac nhan, ky $6.

37

Xem dién bién bénh,
xem thudc d3 st dung,
xem két qua cin lam
sang,..

Dbi véi nguoi bénh, sir dung App danh riéng cho
nguoi bénh.

Dbi véi bac si, sir dung App danh riéng cho béac
si.

38

St dung App duoc cai
trén thiét bi di dong dé
lap to diéu tri

App danh cho béc si dugc cai dat trén may tinh
bang hodc dién thoai di dong, khi bac si dén
ting givong bénh c6 thé 1ap to diéu tri va cho y
1énh tai chd, thay cho truée day bac si phai viét
tay trén gidy roi sau d6 nhap lai trén may tinh.
Tai khoan dang nhap lam viéc trén App cling
chinh 1a tai khoan ciia bac si duoc cép trén phan
mém HIS.

39

Chon bénh nhéan tir danh
sach hién dién

Khi bac si ddng nhap App, néu tai khoan bac si
duoc phan quyén nhiéu hon 1 khoa phong, bac
sT phai chon khoa phong can lam viéc. Néu bac
si chi dugc phan quyén 1 khoa phong, hé thong
tu dong chon khoa phong nay.

Danh sach bénh nhan dang hién dién tai Khoa
hién thi du6i dang List. Thong tin co ban cua
bénh nhan dugc hién thi, nhu: ho va tén, tudi,
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gidi tinh, chan doan,.. Bac si cham vao bénh
nhan dé chon bénh nhan can thao tac.
Khi d3 chon bénh nhan can thao tac, menu chirc
40 Thém méi, cép nhét ndi nang duoc hién thi, cho phép béc si thém méi
dung to di€u tri hodc sira, x6a to diéu tri cii (cdp nhat dién
bién bénh va cho y 1énh).
Khi thém méi hodc stra t& diéu tri, dé tiét kiém
A1 Chon méu t¢ diéu tri dé thoi gian va thao tac cho bac si, App cho phép
nhép nhanh dién bién bac si chon mau to diéu tri thich hop va sta
lai theo dién bién thyc té.
St dung giong noi dé Khi nhap liéu nodi dung dién bién bénh, bac si c6
42 | nhap nhanh ndi dung thé str dung tinh ning voice input (nhap liéu
dién bién bénh bang giong noi).
Chi dinh dich vu can l1am Khi chi dinh dich vu cin 1am sang, bac si ¢ thé
43 | sang, ho tro chon nhanh sir dung tinh ning voice input (nhap liéu bang
dich vu bang giong noi giong noi).
Dy tri thude cho bénh | - Khi cho‘y I’enhxthuoc, l‘)ac 51, co j[he‘ch.()kn nh%nh
R . o y Iénh tir céc 1an du tru trude d6 va diéu chinh
nhan, du tru nhanh tir 1an ho thich h
44 | dy tru thude trude @6, hd cho thich hop. .
trg chon nhanh thudc | - Ngoai ra, bac si c<’3 thé sir dung tinh nang tice
bing giong noi input (nh,z_ip liéu bang giong ndi) khi tim kiém,
chon thudc.
Str dung App duoc cai App danh riéng cho bac si, diéu dudng, 1& tan tiép
trén thiét bi di dong dé doén chup anh hoac scan giéy to kém theo cua
45 chup anh hoac scan giay bénh nhan luu vao HSBA dién tur
td0 kém theo cua bénh
nhan Iuu vao HSBA dién
tur
Phan hé quan ly nghiép vu toan by kho mau:
46 | Quan Iy kho méu Danh muc mau va chg pham mau, nha cung
cap mau, nhap, xuat, ton kho mau, duyét cap
phat mau,...
47 Quén 1y danh myc mau | - Thém, stra, x6a, khda danh muc mau, ché phém

va ché pham mau

mau cé sir dung trong hé thong. Cac danh muc
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chira cc thong tin can thiét dé truy xuat hién thi
& chua céc thudc tinh cho phép hé thong dya
vao d6 thuc hién cdc ham tinh todn, kiém soat
qui trinh van hanh.

- Céac danh muc dung chung theo qui dinh cua

BYT hoac cac danh muc dugc duyét cua don vi

48

Quan ly ngudén mau

Thém, stra, x0a, khoa danh muc nguén mau, ché
pham mau co sir dung trong hé thdng. Cac
danh muc chira cac thong tin can thiét dé truy
xudt hién thi & chira cac thudc tinh cho phép
hé thdng dwa vao d6 thuc hién cac ham tinh
toan, kiém soat qui trinh van hanh.

49

Quan ly nha cung cap
mau

Thém, stra, x6a, khoa danh muc nha cung
cap/don vi cung cip mau, ché phdm mau co
sir dung trong hé théng. Cac danh muc chira
cac thong tin can thiét dé truy xut hién thi &
chtra cac thudc tinh cho phép hé théng dua
vao d6 thyc hién cac ham tinh toan, kiém so4t
qui trinh van hanh.

50

Quan 1y goi vat tu kem
theo mau

Thém, stra, x6a, khoa danh muc goéi vat tu kéem
theo khi duyét cip phat tai mau va khi truyén
mau cho bénh nhan . Vi du: bom ti€m, bd
truyén,...

51

Nhaép, tai nhap mau

Giao dién cung cap cho nhan vién quan ly kho
mau nhdp mdi hoac tadi nhdp mau vao kho
mau.

52

Bién ban kiém nhap,
xuat hay thanh ly, bién
ban kiém ké

Cho phép tao 14p bién ban kiém nhap kho, xuét
hay thanh 1y, bién ban kiém ké kho méu, gdm
c¢6 cac thong tin nhu: ngay gid, thanh phan,
ndi dung,...

53

Xuit, xuit chuyén kho

Giao dién cung cap cho nhan vién quan ly kho
mau xuat, xuat chuyén kho mau.
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Chon bénh nhan trong danh sach bénh nhan dugc
54 Duyét cip mau theo bac si cho y 1énh truyén mau, thyc hién duyét
nguoi bénh va cap phét tai mau cho diéu dudng, va thuc
hién trir ton kho mau.
Chon bénh nhan trong danh sach bénh nhan hoan
55 | Duyét hoan tra mau theo tra mau, thuc hién duyét va thu hdi tii mau tir
nguoi bénh diéu dudng, va thyc hién hoan trir ton kho
mau.
56 | In phiéu linh méu In hodc két x.ua't phicu hnh‘mau da co chir ky so
cua nguoi giao, nhan tii mau.
. Béo co nhap xudt tdn, Tren‘{_;laoA dl@l:l ch(’) phép ng:rol Adu‘nAg ch‘(_)Tl dlc?u
thé kho kién lay bdo cdo, truy van so li€u va in bao
cao.
58 | S theo doi chi tidt Tren'glao d1¢n,cho’ phep ng.uquung ch?n dicu
kién, truy van so li€u va in so theo doi.
Béo céo sb lidu truyén Tren‘glao’ dién cho phép nguoi ,du‘ng ChQ?l dicu
59 méu kién lay bdo cdo, truy van so liéu va in bao
c40 s6 liéu truyén mau.
Béo céo sir dung mAu va Tren‘glao’ dién cho phép nguoi ,du'ng ch(_)Tl diéu
60 £ o1z . kién lay bdo cdo, truy van so liéu va in bao
ché pham mau A,
cao su dung mau va ché pham mau.
VII CAC CHUC NANG
TIEN iCH
Cho phép bénh nhan hodc nguodi nha bénh nhan
dat lich kham, tai kham béng cac hinh thirc
sau:
- Goi dién thoai qua ) téng dai cham soc khach
hang (CSKH) cta Bénh vién, nhan vién truc
1 | bat lich kham online tong dai thyc hién cap nhat lich kham, thong bao

s6 tht tu (STT) kham cho nguoi bénh.

- Vao website cia bénh vién, chon lién két dat

kham online, nhdp thong tin dat kham va cho
phan hoi duyét lich kham tir phia Bénh vién.

- Cai dat App trén thiét bi di dong, dang ky tai
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khoan st dung, st dung App dat lich kham. Khi
lich khdam da dugc duyét, nguoi bénh s€ nhan
duoc tin nhin sb thir tw kham bao vé App.
- Tu dat kham trén man hinh Kios (cam tng) dat
tai cac sanh tiép don.
Cung cap cac giao dién cho bénh nhén tra ctru
lich str kham nhu sau:
- Sir dung Kios dé tra ctru két qua
2 | Tra ctru lich st kham - Sir dung App ctia Bénh vién cai dit tir CHPlay,
AppStore
- Vao website cia Bénh vién, chuyén sang lién két
tra ctru két qua.
Cung cap cac giao dién cho bénh nhén tra ctru
lich st khdm nhu sau:
. - Sir dung Kios dé tra ctru két qua
Tra ctru két qua can l1am ] ]
3 sang - Str dung App cua Bénh vién cai dit ttr CHPlay,
AppStore
- Vao website cia Bénh vién, chuyén sang lién két
tra ctru két qua.
Cung cap cac giao dién cho bénh nhén tra ctru
lich st kham nhu sau:
- Str dung Kios dé tra ctru két qua
4 | Tra ciru don thude - Sir dung App cia Bénh vién cai dat tr CHPlay,
AppStore
Vao website ctia Bénh vién, chuyén sang lién két
tra ctru két qua.
Nguoi bénh st dung Kios tu dang ky kham bénh
ma khong can phai d&én quay nhan vién:
- Thyc hién quét thé BHYT béng gidy hodc cin
Ki(\)s dang ky kham thay cudc cong dan hoac thé BHYT tir App trén dién
5 |quay dang ky kham

truyén théng

thoai ciia nguoi bénh qua dau doc barcode tich
hop trén KIOS. Thong tin hanh chinh cua nguoi
bénh tu dong dugc léy Xuéng, ngudi bénh chon
phong kham, ngdy gio kham va xac nhan. H¢
thong cap STT kham va in phiéu STT cho nguoi
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bénh.

Trén man hinh cam tng Kios, ngudi bénh nhap
thong tin hanh chinh, chon phong kham, ngay
gid kham va xac nhan. Hé thong cip STT kham
va in phiéu STT cho ngudi bénh.

Kios tra cuu thong tin
bang gia dich vu

Kios (man hinh cam wng) dat tai cac sanh, cho
phép bénh nhan, khach hang co thé tra ctru
thong tin bang gia dich vu.

Kios tra ctru thong tin hd
so bénh nhan

Kios (man hinh cam ung) dat tai cac sanh, cho
phép bénh nhan da dugc cap tai khoan co thé
tra ciru ho so bénh an cuia minh.

Tich hop thanh toan
khong tién mit

Tich hop vao man hinh thu vién phi, man hinh
chi dinh dich vu cén lam sang, tam Ung vién phi,
tao Qrcode thanh to4n qua tng dung di dong dé
ngudi bénh co thé dung cac App ngan hang,..
quét Qrcode thanh toan

Hé théng da tich hop co kha ning thanh toan
bang Qrcode tinh, Qrcode dong, thanh toan bing
may POS

H6 tro nhap liéu tién ich:
xét nghiém tai giuong,
thu thuat nhanh theo
lich, chdm cong giuong
& tong hop tién giuwong
tu dong ...

D6i véi cac bénh nhén diéu tri ndi tra, mot s xét
nghiém co thé léy mau bénh phém va thuc hién
ngay tai giuong bénh, gilp cho nguodi bénh
khong phai di chuyén nhiéu noi.

Déi v6i cac dich vy thi thut ma bénh nhan phai
1am nhiéu 1an trong ngay, hé thong cho phép bac
si chi dinh dich vy va nhdp dir li€u thu thuat 1
1an va nhanh chéng.

Dé tinh s6 ngay giwdng nam diéu tri ndi tra, he
thdng c6 chic ning tong hop tién giudng tu
dong khi bac si cho bénh nhan xuét vién. Bac si
khong phai chi dinh nhiéu 1in cho bénh nhan
trong khoa, tiét kiém nhiéu thoi gian cho bac si.

10

Kho oxy & phiéu tho
oxy

Cho phép tinh quy doi tir gid thé oxi ra don vi
thanh toan:
Nhép phiéu thé oxi thoi diém bat dau tho dén
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gior két thiic, hé thong s& quy doi ra don vi ml
hodc lit khi thd oxi, gitp viée tinh todn chi phi
ox1 nguoi bénh da dung dugc chinh xéc.

11

Chtc niang ky sd cho
lanh dao

Ngoai giao dién ky s6 danh cho 1anh dao c6 trén
tmg dung desktop, hé thong cung cdp thém
App cai dat trén thiét bi di dong, giup cho
lanh dao c6 thé ky sb cac giay to dang cho ky
ngay trén di¢n thoai di dong mdt cach thuin
tién.

12

Két noi hoa don dién tir

Két ndi v6i cac nha cung cip hoéa don dién tir:
VNPT, Viettel, Missa,.. giri dir liéu va phat
hanh héa don dién tir ngay khi thu tién vién
phi, in ban thé hién hoa don dién tir cho nguoi
bénh.

13

Lién théng don thudc
dién tor

Lién thong don thudc dién tir theo diing Quyét
dinh 808/QD-BYT, ngay 01/04/2022

14

Lién thong hd so sirc
khoe dién tir

Lién thong hd so sirc khoe dién tir theo dung
Quyét dinh s6 06/QD-TTg, ngay 06 thang 01
nam 2022.

15

Lién thong kham suc
khoe 1ai xe dién tir

Lién thong kham strc khde lai xe dién tur theo
dung Quyét dinh sb: 7586/BYT-KCB, ngay
30/12/2022

16

Lién thong gidy ching
sinh, gidy chimg tur

Lién thong gidy chimg sinh, gidy ching tir theo
ding Quyét dinh s6:507 /BHXH-CNTT,
ngay 27 thang 02 nam 2023

2.5. Thiét ké chuyén doi yéu ciu chivc ning thanh mé hinh use-case
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Pong bo thong tin can lam
HL7 FHIR véi server

Quan ly danh muc HIS co ban
sang ;

Quan ly danh muc dich vu

</
v
N

Két nbi thanh toan khong tién mat,
cX\hoa don dién tir va lién thong XM

Pong bo thong tin bénh 4an HL7 F
vdi server

pong bo thong tin chén doa
HL7 FHIR véi server

AV

Pong b thong tin nguoi bénh
HL7 FHIR véi server

pong b thong tin hanh chin i
HL7 FHIR véi server QU AN TRIHE THONG
Zx

Bong bo Co so dir ligu dicu trt
HL7 FHIR nhém 2 véi serve

Pong bd Co so dit ligu diéu trf
HL7 FHIR nhom 1 véi server

Ddng bo thong tin tdng két
bénh an HL7 FHIR véi server

Ddng bo thong tin phiéu trong
bénh an HL7 FHIR vdi server

DE‘)ng bd danh muc nhém 1

Déng b6 danh muc nhom 2
v

Pon g bd danh myc nhém 3

Quan 1y truyén/nhén dit liéu didu trj

QUAN TRI HE THONG

Déng bo danh muc nhém 4

4
Pong bo danh muc nhom
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Sao luu dy phong va phuc hdi CSDL .
Pong bd ho so bénh an

7
v
\

Kiém tra, giam sat

)

uan 1y viéc két ndi, twong tac voi cas
h¢ thong thong tin khac trong bénh
vién

Quan ly giudng noi tra
v

HJ tro bénh nhan co ban

QUAN TRI HE THONG

PIEU DUONG

Hb trg bénh nhan nang cao

Dit lich kham va str dung KIOS

BENH NHAN
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Quan 1y xudt thude

Quan 1y kho dugc co ban

KHOA DUQC Quan ly kho dugc nang cao

Béo cao hoat dong kho dugc

Quan ly xét nghiém LIS

KHOA XET NGHIEM

Tiép don bénh nhan ngoai tri

Kham bénh co ban A

DX

Quan 1y phan tmg thubc, hoi chan
va huodng diéu tri

O Canh béo nghiép vu y khoa
7

Thanh toan vién phi va BHYT
Y4
Quan ly thudc co ban
v

Qua trinh diéu tri, két qua va
tién lugng

Quan 1y dién bién lam sang v
so ket 15 ngay dieu tri

1énh, to cham séc va dién
bién bénh L
BAC SI L s
A Quan ly phac d6 diéu tri

Khoi tao to didu trj
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Quan ly kham bénh nang cao
Quan ly bénh nhan Covid A
N

Xtr tri ngoai 1¢ trong diéu trj noi trﬁ hd so, téng két va hudng diéu tri tiép theo

ap nhét thanh phan hd so
bénh an

BAC SI

¢nh man tinh, chuyén vién
ket xuat thong tin thanh toan
BHYT

Xtr tri ngoai 1€ trong diéu tri ndi tl'ﬁ

Quan 1y bénh 4n tm than
V!
Hb trg bénh nhan phiu thuat tha thuat
<
<}
Quan ly bénh an so sinh
A
Quan ly bénh an san khoa

Quanly bénh an phu khoa
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Guan 1y bénh an didu dudng v

phuc hdi chire niing
Quan Iy bénh an mét (Tré em)
X Quan Iy bénh 4n huyét hoc truyén mau
Quan Iy bénh 4n mét (Lac, sup mi) </
\%

5 Quan ly bénh an ngoai khoa
Quéan Iy bénh an mat (Day
mat)
<

5
Quan 1y bénh an mat (Chén thuong)
<7
Quan 1y bénh an y hoc 6™
truyén
o
Quan ly bénh an tai mili hong

Quan ly cac bénh an khac theo qu
dinh clia Bo Y té

Quan ly bénh an bong

Quanly bénh an ung budu

BAC ST
Quanly bénh an rang ham mat

Quan 1y bénh 4n mét (Ban phin trudc)

Quanly bénh 4n mét (Glocom)

‘ | |

Quan ly bénh an ngoai tra

phuc hdi chirec ning v

Quan ly bénh an than nhan tao
v

Quan Iy bénh 4n ngoai tra y hoc ¢b truyén O .
<7 Quan ly bénh an than kinh
Quan ly bénh an ngoai tru ta
miii hong —
BACSI Quanly bénh an ngoai tra
A chung
Quan ly bénh an ngoai trd rang ham mat
2.6. Danh sdach use-case
Tén use- Tén Actor Tén
TT case chinh Actor M0 ta truong hop st dung
phu
Quan 1y danh muc nguoi dung, phan quyén
o nguoi dung
Quan ly 2 4y A N A .2
1 danh muc | Quan trihe Quan ly va phan quyén danh muc biéu
- th 61,1 X A \ r r
HIS co ban g mau, glarly to, baoX f:ac? _ _
Cho phép thay doi bao cao dong (khong
can sua code)
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Tén use-
case

Tén Actor
chinh

Tén
Actor
phu

Mo ta trwong hop sir dung

Quaén ly danh muc dich vu/thube/vat tu

Quan ly danh muc khoa/phong/giuong/may
tram

Quan 1y danh myc ddi twong, chi tiét ddi
tugng

Quan ly danh muyc tinh huyén xa

Quéan 1y danh myc nghé nghiép

Quan ly
danh muc
HIS nang

cao

Quan tri hé
thong

Quan 1y log su kién dé kiém tra, truy vét

Quan ly khoa dich vy

Quan 1y nang cap phan mém

Quén 1y thay ddi bang gia linh hoat

Quan ly phong lay mau bénh pham va diéu
phoi, xép hang cho phong xét nghiém.

Quan ly
danh muc
dich vu

Quan tri hé
thong

Quan 1y danh muc dich vy xét nghiém tai
giuong

Quan 1y danh muc dich vu thu thuét theo lich

Quén ly danh muc dich vu phai kiém tra
ching chi hanh nghe cta bac si

Quénﬂly danh muc dich vu nhi khoa (kiém
tra tu6i bénh nhan dung dich vu)

Quan ly danh muc thyc hién tai khoa

Quan ly danh muc dich vu can kiém tra két
qua khi két thuc qua trinh kham/ diéu tri

Quan 1y danh muc dich vu yéu cau ky duyét
lanh dao khi chi dinh

Quan ly danh muc dich vu c6 kiém tra phac
do diéu tri

Quan ly cac danh muc dich vu la: loc than
hoiac mg‘mg bung; Tai lugng HIV; Dung
trong diéu tri ung thu;

Quan ly
danh muc
thuoc co ban

Quan tri hé
thong

Dich vu sars-cov2

Quan ly dich vu géy té, gdy mé

Quan 1y danh myc thudc mién cung chi tra

Quan ly danh muc thudc — vat tu hoi chan

Quan 1y danh muc thudc — vt tu tra vo

Quan ly danh muc thudc — vat tu thanh toan
theo gia BHYT

Quan ly danh muc thudc — vt tu thanh toan
50% tur cai thir 2

Quan ly danh muc thudc — vat tu co kiém tra
phéc do

Quan ly danh muc thudc hoi chan
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Tén use- Tén Actor Tén
TT case chinh Actor Mo ta trwong hop sir dung
phu
Quan ly danh muc thudc khang sinh uu tién
Quan 1y quan ly ,
danh myc | Quan trj h¢ Quan ly danh muc thuoc, kho, tu tryc
thudc nang thong Quan 1y danh muc thudc: ung thu; chong
cao thai ghép; Hemophilia; HIV; Ngoai DRG;
Viém gan C; Gay mé; Gay té
Thém bénh nhan
Stra, x6a bénh nhan
In phiéu kham
N Cép nhat thong tin bénh nhan
Tiep don L A 1A x PRSCREIN®
bénh nhan Pidu Xem, in két qua can 1am sang. C6 chirc néng
6 L Bac si ~ do dac trén man hinh view ket qua hinh anh
ngoai tru co dutng tai khoa lam san
ban — 7 ig
Ké don thudc, vat tu
Téng hop thude, vat tu bang guri xudng khoa
dugc -> di linh thudc
In s phat thude dé chia thude cho bénh nhan
In t& bénh trinh diéu tri d& dan HSBA
Hen lich tai kham, lich diéu tri
Tiép don . In phiéu kham chira thong tin STT cho
7 | bémhnhan b p, dBie“ tiép don q ,
ngoai tru uong | Két ndi man hinh hién thi STT dang ky tiép
nang cao dén
Quan ly bénh nhan ngoai trt (bénh nhan ban
tra)
Canh bao tuong tac thude theo cac murc
dd nguy hiém
Canh bao ké don trung hoat chat, trung
nhom
Canh bao ké don khang sinh vuot qua sb
ngay di€u tri theo hudng dan/khuyén céo
Canh bao ty 18 don thudc vuot tran theo
Canh bao A bénh an
8 | nghiép vu Bac s1 bicu p L s K . .
g khp 1y dudng | Canh béo trung thuoc khang sinh
oa

Canh béo dich vu khong duoc phép tai
chi dinh TT35/BYT: 35/2016/TT-BYT
ngay 28/09/2016 nhu HbAlc...

Canh bao trung chi dinh trong ngay

Canh bao vuot dinh mic BHYT chi tra
cho bénh an

Canh bao tong chi phi vuot tién tam tng
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Tén use-
case

Tén Actor
chinh

Tén
Actor
phu

Mo ta trwong hop sir dung

Canh béo sai phac d6 diéu trj khi chi dinh

Theo ddi phac d6 diéu tri, str dung phac
do trong vi¢e ho trg diéu tri, ké don thudc

Thanh toan
vién phi va
BHYT co
ban

Bac si

Diéu
dudng

Bénh nhan BHYT khi quay lai khdm lan
sau thi chi can nhap ma thé, khong can
nhap thong tin bénh nhén nira

Tu dong tra ctru xéu; dinh tinh hop 1€ cua
thé¢ BHYT ¢ mot s6 thoi diém trong quy
trinh KCB (tiép don, nhap khoa, ra vién
..)

n bang ké vién phi thanh toan BHYT
(biéu 02 ndi tra, biéu 01 ngoai tra)

In cac bao cao BHYT, export ra Excel
(bao cao 14, 20, 21, 79, 80 ...)

Quan ly danh muc gi4 dich vu k¥ thuat
(gia bao hiém, gia vién phi, gia yéu cau,
gia nudc ngoai)

MBbi dich vu duge gan mét loai hinh thu
phi linh hoat (BHYT, thu phi, yéu ciu,
BHYT két hop yéu cdu, hao phi, phu thu,
thu khac ...)

Quan 1y thu phi ngoai tra

Quan ly thu phi ndi tra

10

Thanh toan

vién phi va

BHYT nang
cao

Bac s1

Diéu
dudng

Chtrc nang thu tién hoa don do, thu tam
ung, hoan ung

Tich hop ICD10, don thudc méu, don
thuoc cii

In céc bao cao tai chinh ké toan.

In s6 cua tai chinh ké toan.

Keét xuat ra Excel bao céo tai chinh.

11

Quan ly
thuoc co ban

Bac si

Diéu
dudng

In cac gidy to cua ndi tra: phicu tiém
truyén dich, cong khai thuoc, cong khai
vién phi, gidy ra vién, ...

Quan 1y ti truc thude, vat tu

Nhap thudc truc tiép tr nha cung cép

Xuét thudc cho bénh nhan (nhan don tir
khoa phong)

Xuét thudc cho khach 1&

Quan 1y 16, han dung, thudc sap hét sb
lugng
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Tén use-
case

Tén Actor
chinh

Tén
Actor
phu

Mo ta trwong hop sir dung

Quan 1y tra thudc

Kiém ké thudc, huy thudc, bao cdo thude

Gtri dir li¢u 1én cong dugce qudc gia

Thuét toan cap STT nguoi bénh: cho tiép
don, cho kham bénh, cho thuc hién can
lam sang

12

Xt 1y két
thuic kham

Bac si

Diéu
dudng

Xt tri két thiic kham

X tri cap toa cho vé

X tri nhap vién

Xu tri diéu tri ngoai tra

Xt tri hen

Xtr tri tor vong

X tri tron vién va tinh hudng khac,..

13

Quanly
phac do diéu
tri

Bac si

biéu
dudng

Thém phac d6

Stra phac dd

X6a phac do

Khoa phac dd

Canh bao 2 chiéu theo phac d6 bénh
thong thuong/ bénh ung thu

Tu dong ra y 1€nh theo phac dd bénh
thong thuong/ bénh ung thu

Thiét 14p canh bao theo phac dd bénh
thong thuong/ bénh ung thu

Xuat xml vao vién, quyét toan 1én cong
thanh toan cua BYT

Chi cho phép 1 s6 ma bénh ICD la bénh
chinh

14

Khoi tao to
diéu tri

Bac s1

biéu
dudng

Hién thi danh sach céc to diéu tri da 1ap

Stra ndi dung to dicu tri

Xo6a ndi dung to dicu tri

Lap to diéu tri méi: thém méi

Goi dén khai bao mau dién bién to diéu
tri

Chon mau dién bién diéu tri

Nhit y 1énh thudc di cho vao td diéu tri

Nhit dich vu d3 cho véo to diéu tri

Ghép ndi dung cac to di€u tri vao cung
trang in

Xem ndi dung chi tiét to diu tri
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Tén use-
case

Tén Actor
chinh

Tén
Actor
phu

Mo ta trwong hop sir dung

15

Y Iénh, to
cham soc va
dién bién
bénh

Bac s1

Diéu
dudng

Ra y 1énh thubc trén to diéu tri

Ra y 1énh dich vu trén t& diéu tri

Kiém tra thong tin user ding nhap dugc
1ap to diéu tri, x0a, stra to di€u tri

In to diéu trj

Hién thi danh sach cac to& cham soc da
lap

Stra, x6a ndi to cham soc

Thém maoi to cham soc

Goi dén chirc nang khai bao mau dién
bién

Goi dén churc nang khai bao mau cham
sOC

Goi dén chirc ning quan 1y thong tin dau
sinh ton

16

Quan 1y dién
bién 1am
sang va so
két 15 ngay
diéu tr

Bac s1

Bénh
nhan

Kiém tra thong tin user dang nhap khi
xem, x0a, stra to cham soc

In an t& cham soc

Hién thi danh sach cac 1an theo doi chirc
nang song

Chon khoan thoi gian in biéu d6 chirc
nang song

Thém, x0da, stra ndi dung chirc nang song

In biéu d6 chure ndng song

Chon bénh nhan diéu tri va goi chirc
nang so két 15 ngay di€u tri

Quan 1y thong tin dot diéu tri, khoa diéu
tr1, Bac si diéu tri, Bac si trudng khoa cho
phiéu so két

Quan ly thong tin dién bién 1am sang

Quan Iy thong tin két qua xét nghiém

17

Qua trinh
diu tri, két
qua va tién

lugng

Bac si

biéu
dudng

Quan Iy thong tin qua trinh diéu tri

Danh gia két qua, tién luong va hudng
diéu tri

Stra, x6a phiéu so két

In bién bang so két 15 ngay diéu tri

Bénh nhén dang diéu trj duoc chi dinh
phau thuét can 1ap hdi chan phau thuat

Xem danh sach bénh nhan c6 hdi chan,
xem cac lan hoi chan cia bénh nhan
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Tén use-
case

Tén Actor
chinh

Tén
Actor
phu

Mo ta trwong hop sir dung

Xba, stra thong tin hoi chan hoac lap madi
lan hoi chan, in bién ban

Quan 1y thong tin két qua CLS, di tmg
thuoc, du tru mau

Dy kién phuong phap phﬁu thuat,
phuong phéap gay mé, dyu kién kho khan

Lap e kip tham gia phau thuat

18

Quan ly
phan ung
thude, hoi

chan va

huéng diéu
tri

Bac s1

Diéu
dudng

Bénh nhan dang diéu tri can hoi chan, lap
va in bién ban

No6i dung bién ban, ngay lap, chu toa va
thu ky

Thanh vién tham gia hoi chan

Noi dung dién bién bénh

Két luan va hudng diéu tri

Chgn bénh nhan dang di’éu tri, Thém moi
phiéu thtr phan tng thude

Nhap thong tin chi tiét phiéu thir phan
mg thubc (ngay tht, tén thudc, phuong
phéap thir, Bac si chi dinh, nguoi thir, Bac
si doc, ..)

Xba, stra thong tin, két xuat Excel, XML

In két qua thir phan tmg thudc

ChQn bénh nhan dang diéu tri, Thém moi
phiéu truyén dich

19

Kham bénh
co ban

Bac si

biéu
dudng

Nhap thong tin chi tiét phiéu truyén dich
(ngay l1ap phiéu, Béac si diéu tri, diéu
dudng thuc hién, tén dich truyén, sb
lugng, toc d0, thoi gian, ..)

In phiéu truyén dich

Chon bénh nhan dang kham bénh hodc
bénh nhan dang diéu tri ndi tra, ngoai tra
nhdp thong tin kham lam sang, kham
chuyén khoa

Cap nhat thong tin kham (1y do vao vién,
qué trinh bénh 1y, tién sir bénh ban than,
tién sir bénh gia dinh, tién sir xd hoi:
thudc 14, ruu, ma tuy,..)

Cap nhat kham toan than: nhap li¢u hoac
chon mau kham toan than (y thic, da
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Tén use-
case

Tén Actor
chinh

Tén
Actor
phu

Mo ta trwong hop sir dung

niém mic, hé thong hach, tuyén giap, vi
tri, kich thudc, so luong, di dong,..)

Chon mau nhap nhanh thong tin, quan ly
mau kham bénh toan than

20

Quan ly
kham bénh
nang cao

Bac si

biéu
dudng

Cap nhat kham céac bo phan: Tuan hoan,
hé hép, tiéu hoa, than - tiét niéu - sinh
duc, than kinh, co - xwong - khop, tai -
mili - hong, rang - ham - mat, mét, noi
tiét, dinh dudng, cac bénh Iy khac.

Chon mau nhap nhanh thong tin, quan 1y
mau kham bénh cac bd phan

Cap nhat thong tin kham chuyén khoa
(bénh an chuyén khoa theo Quy dinh
hién hanh): Noi khoa, Nhi khoa, Truyén
nhiém, Phu khoa, San khoa, So sinh,
Tam than, Da liu, Piéu dudng phuc hdi
chtrc nang, Huyét hoc truyén mau, Ngoai
khoa, Bong, Ung budu, Rang ham mat,
Tai miii hong, Mit, Y hoc ¢ truyén,..

Cap nhat thong tin tom tat bénh 4n, céc
x€t nghiém cén 1dm sang can lam, tién
lugng, hudng dicu tri

Bénh nhan dang kham dugc xur tri nhap
vién

Nhap thong tin chi tiét phiéu kham bénh
vao vién

In Phi€u kham bénh vao vién

Cap nhat thong tin tién sir bénh ban than
bénh nhan

Tra ctru thong tin tién sir bénh tat

21

Cap nhat ho
50, tong két
va huéng
diéu tri tiép
theo

Bac si

biéu
dudng

Két xuat thong tin tién st bénh tat ra
XML, HL7, HL7CDA,..

Cap nhat thong tin tién sir xa hoi cia
bénh nhan (thuoc 14, ryu, ma tuy,..)

Tra clru thong tin tién sur xa hoi cuia bénh
nhan

Két xuét thong tin tién st xa hoi ra XML,
HL7, HL7CDA,..

Bénh nhan cap ctru, hoac bénh nhan dang
di€u tri ndi tru, ngoai tra can truyén mau

Chon bénh nhan va tao méi phiéu dy tru
mau

288



TT

Tén use-
case

Tén Actor
chinh

Tén
Actor
phu

Mo ta trwong hop sir dung

Cap nhat thong tin phiéu dy tru mau:
Nhom mau, loai mau, so6 lugng don vi
mau,..

Chuyén phiéu dy tru méau 1én kho mau,
yéu cau duyét cap mau

Ghi thong tin lich st céc lan truyén mau
vao ho so bénh an dién tir

Ghi chi phi mau vao vién phi bénh nhan

Bénh nhan da du tru mau va da duoc
duyét cap mau nhung khong can truyén
mau nira.

22

Quan ly
truyén mau

Bac si

Diéu
dudng

Chon bénh nhan va tao moi phiéu hoan
tra mau

Cap nhat thong tin phiéu hoan tra mau

Chuyén phi€u hoan trd méau 1én kho mau,
yéu cau duyét tra

Trur chi phi méu vao vién phi bénh nhan

Khi bénh nhan diéu tri ndi trl, ngoai tri
két thuc di€u tri va xuat vién

Chon bénh nhan va c@p nhat thong tin
tong két bénh an diéu tri

Cap nhat thong tin qua trinh bénh ly va
dién bién 1am sang

Toém tat két qua xét nghiém, can lam
sang c6 gia tri chan doan

Céc phuong phap diéu tri da thuc hién

Tinh trang nguoi bénh ra vién

Huong diéu tri va cac ché do tiép theo

23

Ce}p nh’élt
dieén bién
bénh

Bac si

Diéu
dudng

Tong hop s to phim, hinh anh,..

Loc mau dién bién theo bénh an hoic
theo diéu dudng

Khi nhdp dién bién bénh, Béac si chon
mau dién bién va sua lai thong tin cho
chinh xac

Thém ma1 mau dién bién

Stra, x6a mau dién bién

Loc mau dién bién theo bénh an hoac
theo Bac si
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Tén use-
case

Tén Actor
chinh

Tén
Actor
phu

Mo ta trwong hop sir dung

Ho tro thao tac nhap liéu nhanh, thuin
tién cho nguoi dung

Khi nhip dién bién bénh, dicu dudng
chon mau dién bién va stra lai thong tin
cho chinh xac

Canh bao k& don khang sinh vuot qua s6
ngay di€u tri theo hudng dan/khuyén céo

Quan ly thong tin thé BHYT (nhéap, stra,
x0a, tim ...)

24

Quan ly
givong ndi
tra

Diéu
dudng

Bac s1

Bénh nhan nhap khoa dugc sip xép vao
giuong hodgc bénh nhén tir giwong nay
chuyén sang giuong khac

Chon bénh nhan tir danh sach chd nhap
khoa, chon givong cho bénh nhan

Chonﬁ bénh nhan tir danh sach hién dién,
chuyén giuvong cho bénh nhan

Kiém soat giuong tréng, canh bao
giudng ghép, chi phi gia tién giuong

Cap nhat danh sach phong, givong ndi
tra, ma giwong theo Quy dinh

Bénh nhan két thac diéu tri, can téng hop
vién phi

Téng hop tién giwdng ty dong

Diéu dudng didu chinh, cip nhat lai
thong tin tong hop tién givdong ty dong
néu can

Ghi chi phi tién givdong vao vién phi
bénh nhan

Cap nhat trang théai giuong khi bénh
nhan xuat khoa

25

Noi tra San
Nhi

Bac s1

Diéu
dudng

Thong tin dugc nhap cung véi San phu
(khoa San)

Chon San phu tir danh sach hién dién
(khoa San) thém mai thong tin tré so sinh

Céap nhat cac thong tin tré so sinh va
nhitng nguoi lién quan (cach thic sinh,
gi0i tinh, di tat, can nang, chiéu cao, bd,
me, nguoi do,..)

In gidy ching sinh
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Tén use-
case

Tén Actor
chinh

Tén
Actor
phu

Mo ta trwong hop sir dung

Bénh nhén cip ctru, hoic bénh nhan dang
di€u tri ndi trd, ngoai tru do tai nan
thuong tich

Chon bénh nhan tir danh sach hién dién
va cap nhat thong tin tai nan thuong tich
(ngay gio xady ra, noi Xay ra, nguyén
nhan, b phan bj ton thuong, dién bién
sau tai nan, XU tri sau tai nan,..)

Két xuit thong tin tai nan thwong tich
vao ho so bénh an dién tir)

Bénh nhan dang diéu tri duoc chuyén lén
tuyén trén

Chon bénh nhan dang dicu tri va xu tri
xuat khoa, chuyén vién

Cap nhat cac thong tin chuyen vién (ngay
gid, chan doan bénh, Béc si diéu tri, bénh
vién chuyén di,..)

26

Bénh man
tinh, chuyén
vién va két
xuét thong
tin thanh
toan BHYT

Bac s1

Diéu
dudng

In giay chuyén vién

Két xuit thong tin chuyén vién day cong
giam dinh, cong lién thong

Céap nhat thong tin bénh man tinh cua
bénh nhan (ma bénh, thoi gian gil
bénh,..)

Tra ctru thong tin bénh man tinh

Két xuat thong tin bénh mén tinh ra
XML, HL7, HL7CDA,..

Cap nhat théng tin di ing thudc cta bénh
nhan (Hoat chat di ung, mtrc d6 di tng,..)

Tra ctru thong tin di tng thudc

Két xuit thong tin di tng thudc ra XML,
HL7, HL7CDA,..

Canh bao di ung thudc khi Béc si ké don
thuoc, du tru thuoc,..

27

Canh bao
trung 1ap
nghi¢p vu

Bac s1

Quan tri
hé thong

Khai biao danh muc thubc, hoat chat
tuong tac

Canh bao tuong tac thudc, hoat chit khi
Bac si ké don thuoc, du tru thuoc,..

Khi Béc si ké don, du tri, xut ta truc
thuoc cho bénh nhan
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Tén use-
case

Tén Actor
chinh

Tén
Actor
phu

Mo ta trwong hop sir dung

Kiém tra, canh bao trung lip thudc, hoat
chat, qua liéu,.. khi Bac si ké don thudc,
du tru thuoc

Khi Béc si chi dinh dich vu can lam sang
cho bénh nhan

Kiém tra, canh bao trung 13p dich vu can
lam sang, hodc thoi gian gitra cac 1an yéu
cau can lam sang khong thich hop

Khi bénh nhan két thuc khdam hodc két
thuc diéu tri, hoac khi chi dinh thém can
1am sang.

Khi xtr tri két thic kham hoac xuat vién,
kiém tra va canh bdo khi thay két qua can
1am sang chua co

Khi chi dinh thém dich vu can 1am sang
ma két qua trude do chua co

28

Cap nhat
thanh phan
hd so bénh

an co ban

Bac si

Diéu
dudng

Bénh nhan c6 th¢ BHY T kham hogc diéu
tri ngoai tru, ndi tra can lay gidy nghi om
huong BHXH

Bénh nhan phong kham: cap nhat thong
tin Giay nghi om dugc huong BHXH
ngay tai man hinh kham bénh

Bénh nhan khac: chon bénh nhan hoac
nhdp ma bf:nh nhan, thém mai thong tin
giay nghi 0om huong BHXH

In gidy nghi 6m huong BHXH

Két xuét gidy nghi m huéng BHXH ra
XML, Excel,.. Guri lién thong BHXH

Bénh nhan c¢6 bénh an No§i khoa dang
diéu tri ndi tra

Quan ly théng tin hanh chinh: ho tén,
gidi tinh, dia chi, doi tuong,..

Quan 1y nguoi bénh: vao vién, ra vién,
noi gioi thi¢u, chuyén vién,..

Thong tin chan doan, diéu tri

29

Cép nhat
thanh phan
hd so bénh
an nang cao

Bac s1

Diéu
dudng

Thong tin tinh trang ra vién

Thong tin tién lugng, hudng diéu tri

Ly do vao vién, tién su bénh, tién sur xa
hoi,

Kham toan than
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Tén use-
case

Tén Actor
chinh

Tén
Actor
phu

Mo ta trwong hop sir dung

30

HG trg bénh
nhan co ban

Diéu
dudng

Bac s1

Nguoi bénh dang ky, dat lich kham, hoac
bénh nhan dang diéu tri can tai kham

Thém moi lich kham, tai kham (chon
bénh nhan hodc nhap mdi bénh nhan)

Céap nhat thong tin kham, tai kham: Ngay
210, Béc si kham, ..

Quan ly, theo doi danh sach bénh nhan
da dat lich kham, té1 ngay kham, tai
kham

Nguoi bénh tu dang ky kham trén man
hinh may tinh KIOS

KIOS-biéu khién néi dung tra ctru hd so
bénh an

Nguoi bénh c6 the BHYT, quét thé
BHYT qua dau doc barcode tich hop trén
KIOS

Nguoi bénh da co6 lich st kham bénh,
nhdp ma bénh nhan vao vung nhap ma
bénh nhan

Luu thong tin dang ky kham

In s6 thr ty kham

Bénh nhan can tra ctru két qua kham,
di€u tri, két qua can lam sang, cong khai
thudc

31

HG trg bénh
nhén nang
cao

Diéu
dudng

Bac s1

Nhép ma bénh nhan vao ving ma bénh
nhan

Chon ndi dung mudn tra ctru (két qua xét
nghiém, két qua siéu am, cong khai
thudc,..)

Tra ctru gid dich vu y té...

Tra ctru lich st kham bénh, hd so bénh
an,..

Céc khoa phong chudn bj nodi dung hop
giao ban

Thém mdi, cap nhat ndi dung can bao
cdo giao ban

Thém moi, cap nhat danh sach nhan vién
truc, b phan truc

Danh sach bénh nhan can theo doi, hoi
chan, xr tri

Hop giao ban dién tir
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Tén use- Tén Actor Tén
TT case chinh Actor Mo ta trwong hop sir dung
phu
Téng hop s6 liéu
Khi bénh nhan thuc hién phau thuat, thu
N thuat
Ho tro bé;nh N Thém md&i, cip nhat ndi dung gidy cam
32 nhan phau Bic si D1~eu doan phau thu thuat
thuat tha dudng 2 X ; N
thugt In giay cam doan phau thu thuét
Quan ly danh muc dung chung ndi b6 va
tiéu chuan
Thém moi, cap nhat ndi dung danh muc
Quan ly thiét bi di dong co cai App
Thém méi, cap nhat thiét bj di dong
Cap Lipense cho thiét bi di dong duoc
phép két noi API va su dung App
. Quan ly, theo doi thao tac ctua User st
Ho }terq bgnh dung thiét bi di dong co6 cai App.
nhén sir " A P A A X
1 dung tmg Béc si B1~eu Thém mdi, cap nhat User, phan quyén
dung App dudéng | cho Us‘er ’
mobile EMR Xem ho so bénh an trén thiét bi di dong
da cai App
Xem dién bién bénh, xem thudc di st
dung, xem két qua can 1am sang,..
St dung App duoc cai trén thiét bi di
dong dé 1ap to diéu tri
Chon bénh nhan tir danh sach hi¢n dién
Thém mdi, cap nhat ndi dung to diéu tri
Chon mau to diéu tri dé nhap nhanh dién
bién
' Str dung giong noi dé nhap nhanh noi
X tri ngoai pidy | dung dién bién bénh
34 | I¢ trong dicu Bac s1 ~ . o . A 1A X x
tri 06i tril dudng | Chi dinh dich vu cin 1am sang, ho trg
C chon nhanh dich vu bang giong noi
Dy trii thudc cho bénh nhan, dy trd
nhanh tir Ian du tru thuoc trude do, ho trg
chon nhanh thudc bang giong noé1
1 Tiép d6n bénh nhan nhiém Covid
Quén }” A , N . 3 .
35 | bénh nhan Béc si D1~eu Kham be_inh cho l’lglf’(.H nl.liem CO\.,ld
Covid dudng | Pon thude cho ngudi nhiém Covid

Vit tu y té cho ngudi nhiém Covid
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Tén use-
case

Tén Actor
chinh

Tén
Actor
phu

Mo ta trwong hop sir dung

Theo ddi diéu tri tai nha cho ngudi nhiém
Covid

Thanh toan vién phi cho ngudi nhiém
Covid

Bio cdo thong ké bénh nhin nhiém
Covid

Két xuat dir liéu XML cho bénh nhéan
nhiém Covid

Chi dinh can lam sang cho bénh nhan
nhiém Covid

Tém tat bénh an cho bénh nhin nhiém
Covid

36

Quan ly
ngén hang
mau co ban

Bac s1

Diéu
dudng

Quan 1y kho méu

Quan ly danh myc mau va ché pham méu

Quan ly ngudén mau

Quan ly nha cung cap mau

Quan 1y goi vat tu kem theo mau

Nhap, tai nhap mau

Bién ban kiém nhap, xuit hiy thanh 1y,
bién ban kiém ké

37

Quan ly
ngén hang
mau nang

cao

Bac s1

Diéu
dudng

Xuat, xut chuyén kho

Duyét cip mau theo ngudi bénh

Duy¢t hoan trd méau theo nguoi bénh

In phiéu linh mau

Béo cdo nhap xuat ton, thé kho mau

S6 theo ddi chi tiét kho mau

Bao céo s0 liéu truyén mau

Bao céo sir dung méu va ché pham mau

38

Quén 1y xuat
thude

Khoa Duoc

Nhap thudc tir nha cung ce”ip

Xuat thude cho cac khoa phong, kho 1¢

Xuat thug”')c theo phuong phéap FIFO (nhap
trudc xudt trudc)

39

Quan 1y kho
duoc co ban

Khoa Duoc

Quan ly danh muc dugc: nhom, loai, hang
san xuat, nha cung cap, thuoc, cach dung,
duong dung, kho, loai phi€u xuat, phicu
xuat ...

Quan 1y thudc tinh danh muc thudc: thude
dung trong gay t&, gy mé,;thudc phat tron;
s6 lwong qui doi tir don vi cp phat sang
don vi y 1énh trong tiém, truyén; thude co
ty 1€ thanh toén; stent & céc vat tu chi phi
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Tén use-
case

Tén Actor
chinh

Tén
Actor
phu

Mo ta trwong hop sir dung

16n; thude - phim x-quang; thudc theo ddi
trd vo ...

Quén 1y thudc tinh kho (kho chan, kho I¢,
kho nguyén liéu, kho pha ch¢) & trang thai
kho (. déng, mé kho)

Quan 1y ngudn thude

Cau hinh’ hé théng dugc trong yéu cau cap
phat & cap phat

Kiém tra ton kho, ton tu truc, khoa so lidu
kho theo ky (kho dugc)

Quan 1y thudc tring thau, nha cung cép va
g6i thau (kho dugc)

Quan 1y qui trinh nhap kho

Quan 1y qua trinh luan chuyén thudc giira
céc kho

Quan 1y qua trinh luan chuyén thudc giira
cac kho va tu tryc tai khoa phong

40

Quan 1y kho
dugc nang
cao

Khoa Duoc

Quan 1y qui trinh duyét thudc thuong quy

Quan 1y qui trinh duyét bu tu truc

Quan 1y qui trinh xuat sir dung hao phi
khoa phong & duy¢t phat theo s6 luong st
dung

Xuat tra nha cung cap (kho duoc)

Quan 1y qui trinh duyét hoan tra thudc theo
bénh nhan, theo khoa phong

Quan 1y qui trinh xuat khac: xuit cong tac,
xuat huy vi hong v3, hét date ...

Téng hop y 1énh (kho duoc)

Phat thudc theo don thudc kham bénh

Phat thudc phiéu linh

Khai bao co s6 til true va kiém tra tl truc
(kho dugc)

41

Bao cao hoat
dong kho
duoc

Khoa Duoc

S6 kho, thé kho va s6 kho ta truc, thé kho
tu trye (kho dugc)

B4o cao nhap xuat ton (kho dugc)

Béo cdo nhap xuat ton toan vién (kho
dugc)

B4o cao xuat st dung (kho dugc)

Béo c4o thudc dd dung chua thanh t (kho
dugc)oan

Khai bao goi hao phi (kho dugc)

Khai bao don thuéc mau

Quan Iy tuong tac thude

Khai bao thudc twong duong

296



TT

Tén use-
case

Tén Actor
chinh

Tén
Actor
phu

Mo ta trwong hop sir dung

Khai bao ti 1& chi tra ctia bao hiém (kho
dugc)

42

Quan 1y dich
vu cdn lam
sang

Quan tri hé
thong

biéu
dudng

Khai bao anh xa dich vu chi dinh va k¥
thudt thuc hién xét nghiém

Khai béo céc chi s6 két qua trong k¥ thuat
thuc hién xét nghiém

Khai bao anh xa dich vu chi dinh va k¥
thuat thuc hién CDHA

Khai bao anh xa dich vu chi dinh va k¥
thuat thuc hién TDCN

Khai bao anh xa dich vu chi dinh va k¥
thuat thuc hién giai phau bénh

Thiét 1ap cau hinh moé ta két qua cho ting
loai CBA, TDCN

Khai bao danh muc viét tit & mau md ta
ket qua

Nhap két qua xét nghiém (nude tiéu, sinh
hoa, huyét hoc, mién dich, vi sinh ...) hodc
nhan két qua tur LIS (néu cd trien khai LIS)

Kiém soat thoi gian thuc hién va nhan vién
thuc hién xét nghiém

Xem, in an ket qua xét nghi¢m

43

Quan 1y két
qua can lam
sang

Bac si

Diéu
dudng

Xoa, sua ket qua xét nghiém

Nhap mb ta, két luan thuc hjén
CDHA,TDCN hodc nhan két qua tur RIS -
PACS

Kiém soat thoi gian thuc hién va nhan vién
thuc hién CDHA, TDCN

Xem, in 4n két qua CDHA,TDCN

X6a, stra két qua CDHA, TDCN

Kiém soat thoi gian thuc hién va nhan vién
thuc hién gidi phau bénh

Xem, in 4n két qua giai phau bénh

X6a, stra két qua giai phdu bénh

Loc két qua xét nghiém bét thudng

Quan ly s6 chi dinh di c6 két qua/ chua c6
k&t qua theo chi dinh

Cép nhat , xem - in an, x0a, sira két qua xét
nghiém tai khoa dicu tri (tai givong)

44

Quan ly
nhép vién co
ban

Bac si

Diéu
dudng

Quan 1y danh sach chd nhap khoa (hang
doi)

Tiép nhén bénh phén vao khoa tir hang doi
& quan 1y loai ho so bénh an

Chuyén chi phi kham bénh vao diéu trj noi
tra
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Tén use-
case

Tén Actor
chinh

Tén
Actor
phu

Mo ta trwong hop sir dung

Chuyén thong tin kham bénh vao diéu tri
noi tra

Xép giwong diéu tri cho nguoi bénh

Quan 1y bénh nhan dang hién dién diéu tri

Thay doi chan doan hién dién va bo sung
thong tin bénh kém theo

Céap nhat thong tin hanh chinh

Cép nhat thong tin thé BHYT

Chi dinh tam ung

45

Quan ly
nhap vién
nang cao

Bac si

Diéu
dudng

Quan 1y cong no bénh nhan

Cép nhat thong tin kham 14m sang (kham
chuyén khoa, qua trinh bénh ly, kham toan
than, kham chi tiét cac by phén)

Lap to diéu tri

Lap to cham soc

Ghi nhén thong tin tién sir bénh tat (ban
than va gia dinh) ho so ngoai tra

Ghi nh4n thong tin tién st x4 hoi & di tng
(ho so ngoai tri)

Ghi nhan céc thong tin di tng thudc, bénh
man tinh (ho so ngoai tri)

Chi dinh dich vy 1am sang, can 1am sang

Ra y lénh thuong qui va lap phiéu yéu cau
duyét phat

Quan Iy tu tric, xuét thudc, vat tu va 1ap
phiéu yéu cau bu

46

Quan 1y xét
nghiém LIS

Khoa Xét
nghiém

Tu dong sinh ma vach tr phan mém, in ma
vach

Quan ly danh muc céac chi s0 xét nghiém

Cai dat don vi do, gia tri binh thuong cia
cac mau xét nghiém

Quan ly danh sach bénh phém
chua/dang/da thyc hién

Quan 1y, in két qua xét nghiém bang phan
mém

Tra két qua xét nghiém qua mang

Bio cao, thong ké xét nghiém theo nhiéu
tiéu chi

Quan ly ti tryc xét nghiém

Khai bao dinh mitc cho hoa chit xét
nghiém theo tung may xét nghi€ém

Mapping hoa chét véi testcode

Quan 1y héa chét ton trong ti truc khoa xét
nghiém
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Tén use- Tén Actor Tén
TT case chinh Actor Mo ta trwong hop sir dung
phu
Ma barcode 1dy miu bénh pham tap trung
dung 1 ma code chung cho hé thong XN
Tich hop tinh ning chay noi kiém (QC) XN
bat lich kham online
Tra ctru lich sir kham
Dit lich Did Tra ctru két qua can 1am sang
47 | khidm va st | Bénh nhin teu Tra ctru don thudc
dung KIOS dubng | R
ung Kios dang ky kham thay quay dang ky
kham truyén thong
Kios tra clru thong tin bang gia dich vy
Kios tra ciru thong tin hd so bénh nhan
Tich hop thanh toan khong tién mat
H& trg nhap liéu tién ich: xét nghiém tai
Két nbi giuong, thu thuat nhanh theo lich, cham
thanh toan cong givong & tong hop tién giuwong tu
khong tién o dong ...
. 1z uan tri hé : —~
48 | mat, hoa don Q théng Kho oxy & phi€u thd oxy
dién tir va Chtre ning ky s cho 1anh dao
lién thong K&t 101 hoa don dicn i
XML €t no1 hoa don 1¢p tu
Lién thong don thuoc dién tir
Lién thong ho so XML (4210) & hd so
chu:ng tir (gidy nghi dm, gidy chtng sinh,
tong két bénh 4an)
Quan ly Did Hién thi toan bd hd so bénh an ndi khoa
A A A - iéu
49 | bénh an noi Bac si ~ N
kh dudng | In bénh 4n ndi khoa
oa
Quan ly A Hién thi toan bd hd so bénh an nhi khoa
A1z . Lo~ Diéu
bénh an nhi Bac si duong | In bénh an nhi kh
50 khoa n bénh an nhi khoa
Quan ly Hién thi toan by h6 so bénh an truyén
bénh an . DPiéu | nhiém
truyén Bacst dudng N ~
x In bénh an truyén nhiém
51 nhiém
Quan ly " Hién thi toan bd hd so bénh an phu khoa
A1 2 (s Diéu
bénh an phu Bac si dudn In bénh 4n ohu kh
5 khoa g n benh an phu khoa
53 Béc si Hién thi toan bd hd so bénh 4n san khoa
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TT case chinh Actor Mo ta trwong hop sir dung
phu
Quanly Didu N
bénh an san duo In bénh an san khoa
udng
khoa
Quén ly pidy | Hién thi toan b ho so bénh 4n so sinh
bénh an so Bac si dU o, )
54 sinh uong | In bénh an so sinh
Quan ly Pidu Hién thi toan bd hd so bénh 4n tim than
bénh &n tam Bac si dud A N
55 than uong | In bénh an tam than
Quén ly piay | Hien thi toan b ho so bénh an da liu
bénh 4n da Bac si ~ o x
56 liZu dudng | In bénh 4n da liéu
Quan 1y Hién thi toan bd ho so énh an diéu dudng
bénh an A va phuc hoi chirc nang
didu dudng | Bacsi bicu \ ‘
. < dudng | In bénh 4n diéu dudng va phuc hoi chic
va phuc hoi 10t :
57 | chuc nang nang
Quan ly . Hién thi toan bd hd so bénh an huyét hoc
58 | truyén mau In bénh &n huyét hoc truyén mau
Quan ly Bid Hién thi toan bd ho so bénh an ngoai
bénh an Bac si dug;lg khoa
59 | ngoai khoa In bénh &n ngoai khoa
Quan ly Didy Hién thi toan bo hd so bénh an bong
ber}h an Bacsi dudng | In bénh 4n bon
60 bong i g
Quan ly Didy Hién thi toan bd ho so bénh an ung budu
bénh &n ung Bac si U L ]
61 budu uong | In bénh an ung budu
Quan ly i Hién thi toan bd hd so bénh an rang ham
b | g | D o
62 mit In bénh 4n rang ham mat
Quén ly it Hién thi toan bd hd so bénh 4n tai mili
bénh an tai Bac si dué‘rlllg hong
63 | mii hong In bénh an tai miii hong
Quan ly Hién thi toan bd hd so bénh an y hoc ¢
. Yy
bahiny | g | D
64 truyén In bénh an y hoc ¢ truyén
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TT case chinh Actor Mo ta trwong hop sir dung
phu
Quan Iy Hién thi toan bo ho so bénh &n mat (Chan
bénh 4n mit . pidy [ thuong)
(Chan Bacst dudng , .
In bénh 4n mat (Chan thuong)
65 thuong)
Quan ly N Hién thi toan bd ho so bénh 4n mat (Day
Al s (, C biéu <
bénh an mat Bac si dudng mat)
66 | (Pay mat) In bénh an mat (Pay mat)
Quan ly Hién thi toan bo ho so bénh 4n mét (Lac,
bénh 4n mat L DPiéu | sup mi)
(Lac, sup Bacst dudng , .
67 mi) In bénh 4n mat (Lac, sup mi)
Quan ly Bid Hién thi toan b ho so bénh an mat (Tré
bénh an mat Bac si dugrlllg em)
68 (Tré em) In bénh dn mat (Tré em)
Quan ly ) i Hién thi toan bd hd so bénh an mat (Ban
bénh an I’{lét Biéc si Di~éu phan trudc)
(Ban phan dudng o A Lo 1A .
69 trude) In bénh 4n mat (Béan phan trudce)
Quan ly Bid Hién thi toan bd hd so bénh an mit
bénh an mat Bac si dugrlllg (Glocom)
70 | (Glocom) In bénh &n mat (Glocom)
Quan ly Hién thi toan bd hd so bénh an than nhan
bénh an .. Diéu tao
than nhan Bacst dudng
: In bénh an than nhan tao
71 tao
Quén ly pidy | Hien thi toan b ho so bénh an than kinh
bénh an Bac si duong | I bénh 4n thin kinh
72 | than kinh 11 bgnhi an than xin
Quan ly Hién thi toan bo ho so bénh &n ngoai tri
bénh an . Diéu chung
ngoai tra Bac st dudng .
7 chung In bénh an ngoai tri chung
Quan ly Hién thij toan bo ho so bénh an ngoai tru
bénh an Pidu rang ham mat
ngoai tru Bac si dudng
rang ham In bénh 4n ngoai tri rang ham mat
74 mat
Quan ly . Hién thj toan bo ho so bénh an ngoai tru
bér}h 2:1n ‘ Béc si DiNéu tai mii hong
ngoai tru tai dudng o .
75 | mii hong In bénh 4n ngoai trh tai miii hong
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TT case chinh Actor Mo ta trwong hop sir dung
phu
Quan ly Hién thi toan bo hd so bénh an ngoai tri
benh an o Pidy LY hoc o truyén
ngoaitru y Béc si dudng
hoc ¢ In bénh 4n ngoai tri y hoc ¢d truyén
76 truyén
Quan ly Hién thj toan bo ho so bénh an ngoai tru
bénh an Didy | Phuc hoi chirc nang
ngoai tra Bac si dU
s uong A1 s . A 1w
phuc hoi In bénh an ngoai tri phuc hoi chirc nang
77 | chic nang
Quan ly Hién thi toan bo ho so bénh an ngoai tri
bénh 4n . Piéu | ung budu
ngoai tra Bacst dudng .
78 | ung busu In bénh &n ngoai trti ung budu
Quan ly Hién thi toan bd hd so bénh an khac theo
cac bénh an ‘ quy dinh cia B Y te.
khéc theo - bicu
. Bac si ~ o , . ,
quy dinh dudng | In cac bénh 4n khac theo quy dinh cua
ctaBOY BO Y té.
79 te.
Thié:t lap co ché tmyén bénh an dién tir theo
chuan HL7 cho 1 co so y té
Thiét 1ap chu tric thong tin Ngay Gio
(DateTime)
. Thiét 1ap cau trac thong tin Chue danh, Ho
bong bo Co tén(Name)
sO dir liu Quén tri hé Thiét 1ap cau trac thong tin tai li¢u dinh
80 | dieu tri HL7 théne keém(Tailieu)
FHIR nhom & Thiét 1ap cau trac thong tin Nam va Tuoi
1 voi server (NamTuoti)
Thiét 14p cau tric thong tin khoang thoi gian
(DrTime)
Thiét ldp cau trac thong tin nhém
mau(NhomMau)
Thiét 1ap ciu tric thong tin huyét ap (HA)
Pong b Co Th~iét 1ap cau tric thong tin phuong phap
s& dit licu L phau thuat/Vo6 cam (PPPT)
81 | diéu tri HL7 ngl%gl hé Thiét lap cAu tric thong tin dia chi (Address)
FHIR nhom 8 Thiét lap cAu trac thong tin tién thai PARA
2 véi server Thiét 1ap cAu trac thong tin hinh anh (Image)
22 Pong bo Quan tri h¢ Pong bo thong tin hanh chinh cta ngudi
thong tin thong bénh (HC nguoibenh)
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TT case chinh Actor M0 ta truomg hop sir dung
phu
hanh chinh Pong bo thong tin cac thanh vién trong gia
HL7 FHIR dinh (ThanhVienGiaDinh)
véi server Pong bo thong tin vé co s kham chira bénh
(CSKCB)
Pong bo thong tin vé khoa, phong
(KhoaDieuTri)
Pong bo thong tin vé can bo Y té
(CanBoYTe)
Dong bo thong tin vé phong/givong diéu tri
(GiuongPhong)
Poéng bo Dong bo thong tin nguoi bénh (QLNB)
th(‘)n‘g‘ tiIAl Quin trj h D(::)ng b(_:) thfzng ti‘n vao Vi’én (.Va’ovien) _
83 | nguodi bénh théng Pong bd thong tin Iuu tri tai cac khoa dicu
HL7 FHIR tri (DieuTri)
VvOi server Dong bo thong tin ra vién (Ravien)
Pong bo thong tin chan doan khi vao vién
(CD_Vaovien)
Péng bo Démg l;(f) thong tin chan doan khi vao khoa
thong tin o dl‘éu tri (CD_KhoaDT) ﬂ
84 | chan doan glg?ln tri hé bong bo‘ thong tin chan doén ra vién
HL7 FHIR g (C‘D Rav1en) i _
véi server Dong b thong tin chan doan Phau thuat thu
thuat (CD_PTTT)
DPong bd thong tin chan doan tir vong
(CD _Tuvong)
. Pong bo thong tin co ban ciia bénh an
E‘éﬁi ]::i?l Déng bo chi sb sinh ton va mét sd chi sb
05 |y | Quin i o ChiSinkTor)
FHIR v6i g ong bo ly do vao vién (LyDo)
server Dong boy thong tin hoi bénh (HoiBenh)
Dong bo thong tin kham bénh (KhamBenh)
Pong bo thong tin can 1am sang
(CanLamSang)
N R Dong bo thong tin xét nghiém (XN)
D(zng b.Q R Pong bo thong tin tham do chic ning
thong tin can e 1
86 | 1am sang ann tri he (TP CN)A A : z i
HL7 FHIR thong bong bd thong tin chan doan hinh anh
. (CDHA)
véi server ; ——=
Dong bo thong tin giai phau bénh (GPB)
Quan 1y hinh 4nh ton thuong
(HinhAnhTonThuong)
’7 Déng bd Qqén tri hé Déng bd thong tin téng két bénh &n
thong tin thong (TongKetBenhAn)
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TT case chinh Actor Mo ta trwong hop sir dung
- phu
tong ket
l;%};{a\r/lé}im7 Dong bo thong tin tinh trang ra vién (TTRV)
server
Pong bo thong tin Phiéu xét nghiém (XN)
Dong bo thong tin Phiéu chan doan hinh anh
(QDHA) ’
Dong b¢ thong tin Phieu Tham do chuc
. nang (TDCN)
bong bo DPong bo thong tin Phiéu Giai phau bénh
thégg tin (GPB)
gg | Phicutrong | Quan tri hé Ddng bo thong tin Phiéu Hoi chin (HC)
gglﬁagé?” thong Péng bo thong tin Phiéu Diéu trj (DT)
server D@ng bd thong tin Phiéu’ Chén3 soc (CS)
bong bd thong tin Phiéu Phau thuét, thu
thuat (PTTT)
Pong bo théng tin Phiéu Theo ddi chirc
nang song (TDCNS)
Dong bo thong tin Phiéu Pon thude (DT)
Déng bd danh muc dan toc
Pong b danh muc nghé nghiép
Déng bd danh muc Pia danh hanh chinh
DPong bod L Pong bo danh muc Co s kham bénh
89 danh muc ngln; tri h Déng b6 danh muc Loai vao vién
nhém 1 ong Déng bd danh muc Noi vao kham bénh
Déng bd danh muc Noi gidi thi€u
Déng b danh muc Dbi tugng tai chinh
Déng bd danh muc Loai hinh ra vién
Déng b danh muc Két qua diéu tri
Pong bo danh muc Két qua giai phau bénh
Pong b danh myc Ly do tir vong
N . Pong bo danh muc Ly do tai bién/bién
Bong b0 1 an tri he chimg
20 daﬁl,l mgc thong Pong bd danh muc Loai bénh an
fhom Pong bd danh muc Gidi tinh
Déng b6 danh muc Danh sach khoa diéu tri
Déng bo danh muc Ma bénh ICD-10
Déng bo danh muc Nhom bénh
N . Déng b6 danh muc Phau thu thuat
o1 cﬁﬁﬁ%rﬁfc ngm; tri hé D{Sng bd danh muc Vi tri ph?lu thu thuat
nhém 3 thong D(?)ng bd danh muc XéE nghiém
bong bo danh muc Chén doan hinh anh
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TT

Tén use-
case

Tén Actor
chinh

Tén
Actor
phu

Mo ta trwong hop sir dung

Pong b danh muc Tham do chiic ning

Déng bd danh muc Giai phﬁu bénh

Déng bd danh muc Loai phﬁu tha thuat

Déng bd danh muc Loai xét nghiém

Déng bd danh muc Loai chan doan hinh anh

92

Pong bod
danh muc
nhom 4

Quan tri hé
thong

Pong bd danh muc Loai thim do chirc
nang

Déng b danh muc Loai giai ph?lu bénh

Déng b danh muc Chi s6 xét nghiém

Déng b6 danh muc Dich két qua xét
nghiém

Déng b danh muc Thube

Déng b danh muc Phan nhoém thude

Poéng bd danh muc Puong ding thude

Poéng bd danh myc Tan suit dung thude

Déng bd danh muc Ché d6 dinh dudng

93

Pong bod
danh muc
nhom 5

Quan tri hé
thong

Déng b6 danh muc Ché do cham soc

Pong bo danh muc Loai chuyén vién

DPong bo danh muc Céach dé

Déng bd danh muc Tinh trang bd phén sinh
duc nir

Pong b danh muc Qudc gia (ISO 3166)

Déng bd danh myc Tinh hinh san phu khi d¢

Déng b6 danh muc Pic diém lién quan dén
bénh

Déng bd danh muc Loai hd so, phim, anh
kém theo bénh an

Pong bo danh muc Tién thai (PARA)

94

DPong bod
danh muc
nhém 6

Quan tri hé
thong

Déng bo danh muc Trinh d6 van hoa

Poéng bd danh myuc Nhom mau

Déng bd danh muc Tinh trang em bé khi
chao doi

Dong bo danh muc Mau sac cua da

Déng bd danh muc Muc d¢ trg giup cho
churc ndng sinh hoat cua ngudi bénh

DPoéng bd danh myc Hinh thuc sinh

Pong b danh muyc Hinh thie nudi dudng

Déng bd danh muc Hinh thirc cham séoc lac
nho

95

Quan ly
truyén/nhan

Quan tri hé
thong

Ghi nhéan lich str truyén nhén dir liéu

Hién thi lich st truyén nhan di liéu
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TT case chinh Actor Mo ta trwong hop sir dung
phu

dir liéu diéu
tri

Tim ki€m ndi dung lich st truyén nhan dir
liéu

Keét xuat lich str chuyén nhan dit liéu ra excel

Xoa lich st truyén nhan dir liéu

Sao luu dir li€u bénh an ra co so dir
liéu du phong tai bénh vién

Sﬁgég‘i}gu Quin trj hé Sao luu dir liéu bénh an ra co so dir
96 phuc hdi théng liéu dl_r‘phé)ng tai CLOUD.
CSDL Phuc hoi co so dir 1iéu toan bo
Phuc héi co so dit lidu c6 diéu kién.
C6 ché d6 du phong CSDL tu dong
Pong bo dit liéu bénh 4n vé may chu
A o sao luu trong bénh vién
g7 | Dongboho | Quan tri he Pdng b dit liéu bénh an 1én CLOUD.
so bénh an thong ‘ .
Dong bg theo diéu kién thoi gian
Pdng bo theo diéu kién loai bénh an
o Quan ly danh séach luu triv
og | oma YA, | Quin trj he Phuyc hdi bénh an theo diu kién
phuc hoi ho X : .
so bénh 4n | thong Kiém tra quyén nguoi dung thuc hién
' phuc hdi.
M3 hoa SSL trén duong truyén dit liéu
o o TCP/IP
99 ﬁg;ﬂnh hé t%gin tri h M3 hoa API bing tai khoan/mat khau.
& g Ché do kiém tra mat khau, khong cho
phép mat khau yéu.
Hé théng bdo cao dong, bao cdo tu
dong guri mail vé cac dia chi duge chi
dinh
Kidm tra Quin trf hé Hé bao cao theo doi real-time
100 gigm it théng T Dashboard

Nang cao trang dién ti: dang ky
kham, 14y mau tai nha, lam dich vu tai
nha, tra két qua qua mang, cham sdc -
tu van khach hang

101

Quan 1y viéce
két noi,
tuong tac

Quan tri hé
thong

Két ndi thong tuyén bao hiém vy té.

Két ndi thanh toan khong tién mit qua
ngan hang
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TT case chinh Actor Mo ta trwong hop sir dung
phu
voi cac hé
gfﬁ% ;ilong Két ndi HIS dﬁng bo thong tin tu
trong bénh EMR(khi stra doi trén EMR)
vién
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