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TOM TAT: 

Hien nay. co rit nhieu phan mem quan ly nhi?m vy khoa hpc - cong ngh?, tuy nhien lai 
CO su khac nhau a moi dan vj sa hiru va nai luu triJ cac phan mem do. Dieu nay dan den 
van de quan ly du lieu bj du thua \ a thieu cue bp do c6 nhieu dii: lieu chura ciing npi dung. 

Bai bao gioi thi^u giai phap lien thong giua cac to chiic co phan mem quan ly nhi?m vy 
khoa hpc - cong nghe nham dam bao dir li^u dupe quan ly thong nhat, co the lien thong, ket 
noi an toan va de dang khai thac. 

Tir khoa: Quan ly khoa hpc cong ngh?, lien ihong. ca so du lieu dimg chung. 

l .D i t \ a n d e 

Tren lhi iruang hien nay. nhieu phan mem quan 
!y nhiem \u va tiem luc khoa hpc - cong nghe da 
duac phat trien nhung chimg van chua dupe ihiel 
ke theo dting >eu cau thuc le hoSc khong dung 
theo thong tu huang din ciia Bg Khoa hpc % a Cong 
nghe. D3c bici. nhirng he thong nay luon phat trien 
mpt each rai rac \ a tu phat. \ a\ nen. van de dat ra 
do la lam sao de nhurng h? thong quan 1\ na\ lien 
thong va co the kct xuat dii lieu qua lai \ai nhau 
khi duac cho phep quyen su dung. 

Trong bai bao, nhom tac gia dua ra rapt he 
th6ng phan mem lir to chue khoa hpc - cong nghe 
len Sa Khoa hgc va Cong nghe. va tir So lien thong 
len Bp Khoa hpc va Cong nghe. De giai quyet van 
d^ nay. can thuc hien ba buac sau: Thu nhdt. phat 
tnen he thong phan mem phai diing theo quy trinh 
quan ly nhiem \ u khoa hgc - cong nghe, dupe ban 
hanh iheo thong lu huang dan de dong nhat Au lieu 
\a dl dang lien thong. Thu hai. he thong co cong 
kit n6i d^u \ ao va dau ra tuong irng vai mo hinh. 
qu) trinh \ a du lieu lien thong. Thir ba. ngoai viec 
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thiel ke dong bg va co mo hinh lien Ihong thi h? 
Ihong can phai dupe xay dung cac chue nSng bao 
mal va an loan thong lin. 

Viec xay dung thanh cong he th6ng phSn m^m 
se h6 tro tich cue cho cac t6 chue, ca nhan nghien 
cii-u khoa hpc noi chung va Sa Khoa hpc va Cong 
ngh? An Giang noi rieng giiip quan ly nhi?m vy 
khoa hgc - cong nghe mpt each nhanh chong va 
tiet kiem nhieu chi phi. 

2. Tong quan tinh hinh nghien cuu trong v^ 
ngo^i niroc 

Cong nghe thong tm da dupe irng dyng rgng 
rai trong cong lac quan ly ciia cac co quan nha 
nude a nhieu qu6c gia. PhSn m6m quan ly cac da 
tai du an da dupe irng dyng hi?u qua trong nhi^u 
dy an nghien ciru lan, nho. Vi du, h? th6ng quan 
ly cac van bang sang che, so hiru tri tu?, nhan hieu 
ciia Chinh phu Hoa K> (https:/ v̂  u w uspto gov/) 
Mgl vi dy khac, tai cac cong ly m nhan nhu h? 
thong phan mem quan ly cac d^ tai du an khoa hpc 
- cong nghe cua cong ty JUSTIA (https://w^^^^ 
justia.com). 
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Vin de lien thong ciing dupe cac nha nghien 
nu4|c bi?t quan lam, vi du nhu Lecorpio Palent 
Management (LPM) la h? thong quan ly bang 
sjng che dupe xay di^ng boi cong ty LECORPIO 
(bttps:M\ww.lecorpio.com), duac thiet ke chirc 
ntogquan ly cac bang sang che va co ca che lien 
thong \d\ van phong bang sang chi USPTO ciia 
Dinh phu Hoa Ky. 

T?i \i?l Nam, hien nay da co mpt so phan m^m 
viquan ly ho?! dgng nghien ciru khoa hgc: Phin 
mem quan ly de tai nghien ciru khoa hgc cua Cong 
tyco phan Djch vy Tat Thanh, Ha Ngi; Phan mem 
quan ly nghien ciiu khoa hpc ciia Cong ty co phan 
Cong ngh? HiNel Vi?t Nam, Ha Npi; Phan mem 
quan ly nghien ciru khoa hgc ctia Cong ly TNHH 
Phan mem Hoang Ha, Ha Ngi; Phan mem quan ly 
hojtdgng nghien cuu khoa hpc \a cong nghe cua 
Dfii hpc Thai Nguyen. 

H? thong phan mem quan ly nhiem vy khoa 
hgc va Cling ngh? tinh Thira Thien Hue hi?n dang 
dirge v̂ n hanh lai dia chi Imp: deiaikhoahoc. 
ihu8thienhue.gov.vn/#. Tuy nhien. mpt so quy 
trinh trong \icc quan ly nhiem vu van con duac 
Ihyc hi?n thii cong, mirc dg true tuyen chua cao. 
Nhom lac gia Nguyen Tien Thanh va cgng ŝ r da 
ihyc hi?n dc lai nghien ciru khoa hgc cap linh 
"\ii\ dyng h? thong co so dCr lieu tiem luc khoa 
hpc \a cong ngh? phyc vu cong tac nghien ciru 
khoa hgc va phat trien cong nghe tren dja ban tinh 
Quang Binh" [3], luy nhien nghien ciru nay chua 
quan ly quy trinh thuc hien nhiem \ u. 

Trong boi canh do. tai Truong Dai hpc An 
Giang . nhom lac gia Doan Thanh Nghj va cac 
cpng sy da hoan thanh qua Irinh thuc hien nhiem 
vy KHCN edp CO so [ 1 ]. he lh6ng cung dat nhieu 
Ihanh cong. tuy nhien de tai chi thuc hien trong 
pĥ m \i truang dai hpc. Trong nghien cuu danh 
eia hicn trang ciia nhom tac gia Huynh L\ Thanh 
Nhan va cgng su [2]. Sa KHCN linh An Giang da 
ra h? thong mpt cira voi cac chirc nang: Dang k\ 
•Jc tai. dang k\ ket qua de tai. in bien nhan \.\... 
H? Ihong chi dimg lai 6 mirc ca ban. dap iing diing 
thu tyc hanh chinh nhung chua dap irng \eu c^u 
ê quy trinh dang k\ nhiem vy KHC N cac cap. 

ehirorng trinh ho tra chu\en giao lien bp KHC\. 
mo hinh dy an \a ch^ do th6ng ke bao cao cung 

nhu CO che dong bp \a lien thong \in chua dugc 
giai qu\et 

3. Doi tu-oTig \ a phircmg phap nghien ciJru 

3.1. Bdi tugng nghien ciru 
Qu\ trinh. quy dmh. thong tu huang dan \;i\ 

dung CO so du lieu dimg chung cho nganh Khoa 
hgc - cong ngh?. 

Cong nghe phue \y \i?c \ay d\rng h? Ihong 
Ihong tin dua tren nen lang web 

Giai phap, mo hinh lien thong giita c>ic h? 
thong phan mem \ ai nhau. 

Co che bao mat \a an loan h? thong thong tin. 

3.2. Phuffng phdp nghien cuu 
.\;i> dyng co so du: lt?u dap ung ihco >Oii cau 

cua Thong tu so 10 201 T/TT-BKHCN quy djnh \e 
\ay dyng, quan ly. khai thac. sir dyng, duy tri va 
phal tnen ca so dir ii?u quoc gia ve khoa hpc \a 
cong ngh?. Co so dir li?u nhi?m \ y KH&CN dugc 
thiel ke sao cho dam bao tinh an loan \;i bao mat 
cao. Uic dg truy xuat toi uu. il du thira dir li?u va 
dugc chuan hoa a dang chuan BCN K (Boycc Codd 
Normal Form). 

Xii\ dyng phan mem dap irng cac quy trinh 
quan ly theo huang dan ciia Thong tu so 10/2014 
TT-BKHCN ctia Bg KH&CN (Quy djnh luyen 
chgn. giao iryc tiep to chirc \a ca nhan ihyc hi?n 
nhiem vy khoa hoc \a cong nghe cap quoc gia su 
dyng ngan sach nha nuac). .Xa> dung phan mem 
theo mo hinh \1 \C (Model View Controller) vai 
ma nguon ma Laravel [4]. 

Phucmg phap lien thong sir dyng giao thiic 
tru\en dir lieu dang web-service, la tap hgp cac 
giao ihirc \a lieu chuan mo dc trao doi dir li?u 
giira cac irng dung hoae gitra cac he thong. Cac 
irng dung phan mem dugc \it;l bSng nhieu ngon 
ngir lap trinh \a chay tren cac nen lang khac nhau. 
CO the su dyng cac dich vu web nay de trao doi dir 
lieu qua mang may linh (nhu iniernet) theo each 
tucmg tu nhu lien lac giira cac qua trinh iren mpt 
may tinh. Thong qua web-service de lay co so dur 
lieu, sau do ira \e bang giao thuc XML (Extensible 
Markup Language) hoae JSO\ (JavaScript Object 
\oiaiion). tir do cac h? thong co the ket noi. trao 
doi dir lieu \cri nhau [6]. Doi vai ma nguon mo 
Lara\el thi nguai la ihuang sir dung RI.STIul API 
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(application programming inierface). Khai mem 
RESTful API cung don gian nhu khai niem «cb-
ser\ ice. 

Phucmg phap \a\ dyng ca che bao mat va an 
loan thong tin dupe ke thira tir cac tinh nang bao 
mat manh me ciia ma nguon mo Lavarel nhu: 
Chung su dyng PDO (PHP Data Objects) de ch6ng 
lai cac lan cong SQL Injection (Slruciured Query 
Language) \a loi \u l l Character; Su dyng tnrang 
token an de chong tai kieu tan cong CSRF (Cross-
Site Request Forgerv ): Cung cap dich \u RESTful 
API dap ling cac lieu chuan \ a tieu chi bao mat cao 
nhat nhu OWASP (Open Web Application Security 
Project). PCI-DSS (Payment Card Industry Data 
Security Standard) |5]. M;i hoa dir lieu theo thual 
toan RS256; Cung cap k\ thuat ORM (Object 
Relational Mapping); Cung cap mo hinh lap trinh 
MVC dupe ma hoa \aphan tang bao mat danh cho 
cac irng dyng web. 

4. Cic chirc nSng ciia he thong 

4.1. Tdng qudt ve /if thdng 
H? Ihong phan mem bao gom 10 phan he quan 

ly chinh nhu: Phan he quan IV h? thong; Phan he 
quan 1\ thyc hien nhiem \u khoa hgc \a cong 
nghe; Phan he quan ly chuang trinh ho trp ung 
dyng. chuyen giao lien bp khoa hpc va cong nghe 

iren dia ban tinh An Giang; Phan h? quan ly ke 
khai. Ihu Ihap thong tin vO nhiem \u khoa hgc \;i 
cong nghe; Phan he quan ly \ iec dang ky \ a luu 
trir ket qua ihuc hien nhiem \u khoa hpc v^ cong 
ngh?; Phan he quan l\' thong tin ve Omg dyng ket 
qua Ihyc hien nhiem \y khoa hpc \a cong ngh?; 
Phan he quan ly thong tin \e tiem luc nghien ciru 
khoa hgc va cong nghe; Phan h? quan ly trao doi. 
kit ndi thong tin; Phan he quan ly thong ke, b^o 
cao; Phan he quan l\ ket xuat cong thong tin khoa 
hpc va cong nghe. 

Sa do truang hgp sir dyng (Use-case diagram) 
ciia h? thong dugc trinh bay trong Hinh 1. 

4.2. Md hinh lien thdng 
Chtic nang lien thong dugc mpt to chtrc quan 

ly chira nhieu diir lieu {vi dy a day la Sa Khoa hgc 
va Cong ngh?) se tao ra mgt ma hoae ggi la khoa 
(KEY), sau do cung cap KEY nay cho mpi to chiic 
nhal djnh (KEY sc la dinh danh ciia to chirc can 
lien thong). To chijc co the diing KEY nay de truy 
cap vao cac chiic nang lien thong va sir dyng cac 
chirc nang do theo cac quy djnh va quyen truy cap. 

De Ihyc hien lien thong dii lieu, cac 16 chirc co 
the dimg phan mem gia lap hoae ty lap trinh mpt 
irng dyng rieng de sir dung cac dich vu lien thong 
nay cua So KH&CN. Moi hanh dgng truy cap vao 
he th6ng lien thong dau dupe ghi nhat ky (log) 

Hinh 1: SO do tong quat he thong phan mem 
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Hinh 2: Mo hinh lien thong tong quan 

Cung cap KEY 
I I ] 

Truy cap he thong iien thong 
12) 

Hf thong 
QLKHCN , L J_ 
dniien i i = i d ( Strdung KEY dj i ien 
,|,6„g . . thong (31 H? thong QLKHCN 

Thao t ic ghi nhan si^ l(ien 

I_ Kiem tra. tra Icet qua (5) 

Thanh cong/that bai 

(6) 

[.' 

l?i de dam bao riii ro cho he thong. Mo hinh lien 
Ihong dir lieu dugc bieu diln nhu Hinh 2. 

4.3. Ky thugt lien thdng 
Cong lien thong dugc xay dyng dya iren mo 

hinh MVC Laravel va RESTful API. Ben canh do. 
ky ihuai vac thyc bang token dugc cung cap bai 
Lavarel. He thong nay guip chiing ta de dang xac 
thirc cac yeu cau truy cap bang viec kel hgp cac 
token da dtrgc khai tao tir he thong \a KEY dugc 
190 ra tli nguai dimg. Sau khi xac thyc thanh cong, 
h? thong tien hanh cho phep thyc hien cac chirc 
nSng lien thong. Tai day, he thong dugc bo sung 
Ihem \iec kiem tra cac rang bugc \e cac thong tin 
cgp nhat, neu \ 1 pham se khong thyc hien dugc 
lien thong dii- lieu \i se lam sai lech dtf lieu ciia 
ll? thong chu (he th6ng ciia So Khoa hoc \a Cong 
"ghe). Sau khi kiem tra. n^u hgp le he ihong '̂ e 
'ien hanh cho phep ihao lac lien ihong len co sa 
dii li?u chinh. 

Cac phuang thiic chinh irong RESTful API' 
GET(Su dyng de idy mot d6i lirgng). POST (De 
•ao mpt doi tugng), PUT (Di chinh sira, iha> ihe 

mgt doi tugng). DELETE (Dugc diing de xoa bo 
mpi doi lugng). 

Trong Laravel co h6 trp rat nhieu Ihu vi?n quan 
ly API key con duoc gpi laquan ly thu vi?n khoa, H? 
Ihong da su dung thu \ ien ApiKeyServicePro\ ider 
CO san trong Lara\el vai nhieu ho trg uu viel va 
dac biet ia rat de su dyng. Cac ihao lac tren API 
key gom. Tao mpt khoa ngau nhien voi lenh co 
san, \ 6 hieu hoa, kich hoat, xoa va xem danh sach. 

De cac may tram co the thao lac len may chii. 
hp phai luan thii dung cac quy tac dugc dat ra nhu 
sau: Duong dan chi cho phep iruy cap vai khai 
bao header "X-Authorizalion" co gia trj la khoa 
da kich hoat. M61 \eii cau khoa API thanh cong 
se dugc ghi lai trong bang api_key_access_events 
\ai thong tin sau "•api_key_id, ipaddress, url, 
creaiedat. updatedaf". 

4.4. Thu tuc vd dir lieu lien thdng 
Qu\ irinh hen ihong 16 chirc: Sa Khoa hpc va 

Cong nghe cung cap khoa cho to chirc. to chirc 
trien khai \a\ dyng phan mem hoae dimg phan 
m^m ho trg de la\ ihong tin cua chinh minh lir 
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So. neu muon cap nhat ciing su dung khoa dugc 
cap de cap nhat thong tin. Cac dir lieu na> dieu 
CO dang Json. Dir lieu lien thong to chiic '•2.0m co: 
Ten dan vj, dia chi, ITnh vyc khoa hgc, so ca nhan 
tien sT. so ca nhan thac ?T. so ca nhan dai hpc. kmh 
nghiem va thanh tyu. co so vat chat k> thuat. hpp 
tac quoc te. tai san iri tue. \on ty co 

Quy trinh lien Ihong ca nhan: To chirc dung 
khoa da dupe cung cap de la> thong tin cua ca 
nhan. 0 da\. de co ihc nhap thong tin ca nhan 
to chirc can cap nhat ma quan ly ca nhan cho he 
ihong truac lien. Sau khi cap nhat ma ca nhan to 
chiic CO the dimg ma nay de cap nhat thong tin ca 
nhan dugc cap mS. (luu y neu ihong tin cap nhat 
sai l?ch 16 chirc cap nh^i se chiu trach nhiem). Dir 
lieu lien thong ca nhan gom co: Hg va ien. gioi 
linh, ngay sinh. dan tpc, chirc danh. hpc ham. hpc 
\!, irinh do chuyen mon. chuyen nganh dao tao, 
dia chi. fax, email, linh vyc nghien ciru, thong tin 
ve cac cong bo khoa hpc \a cong nghe. sang che 
va giai phap huu ich 

4.5. Ket qua thuc hifn 
Co so dir lieu dugc ihiet ke khoang 145 bang, 

irong do c6 cac bang chinh nhu: To chtic. ca nhan. 
dc xuat. de tai, du an. de tai co so, ho trp irng 
dyng, hgi dong, hgi dong \ei duyet danh myc, hpi 

dong tuyen chgn. hgi dong tham djnh kmh phi. 
hpi dong nghiem ihu, tai khoan khach, lien thong. 
Ihong kc 

Phan mem dupe thiel ke \ai d;i\ du cac chirc 
nang bao gom cac phan he chinh. Phan mem co 
kha nang lien thong, kel noi dii li?u \ai cac h? 
thdng Ihong tin cua cac to chijc khoa hgc - cong 
nghe khac. Ca che bao mat cung dupe tich hgp 
\ao h? thong phan mem. 

5. Ket luan 

Ngay nay, \iec sa\ dyng mgl phan mem diing 
chung cho uit ca 16 chirc la dieu khong kha thi 
vi moi 16 chiic, cii nhan lai co each quan ly khac 
nhau, Nhieu to chirc ngay cang quan lam den viec 
xiiy dyng phan mem quan ly khoa hgc - cong ngh? 
. luy nhien nhiing he thong quan ly nay dan dan da 
xudt hi?n nhiing han che. 

Bai bao Ac xuat nhieu giai phap de giai quyet 
nhQ-ng kho khan hi?n nay cua cac 16 chirc khoa hgc -
cong nghe nhu: Xay dyng co sa dir lieu dung chung, 
Ihiet ke phan mem quan ly diing quy trinh, tich hpp 
cong lien thong va de xual ap dung nhieu ca che 
bao mat. Khi dir li?u dugc lien thong va thong nhk 
vai nhau lhi viec quan ly, truy xu4t, tham khao, k^ 
Ihira cac ket qua nghien ciiu khoa hgc se dupe thyc 
hi?n mpt each de dang va nhanh chong. 
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ABSTRACT: 

There are a lot of scientific and technological tasli management software and organizations 
use different software, hence data are stored in separate locations, despite that they have the same 
content. This issue results in the redundancy and the local lack of data, costing time and money 
to collect data again. This paper introduces the interconnection solution for linking different 
scientific and technological task management software together in order to ensure that data are 
uniformly managed, safely connected, easily interconnected and exploited. 
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