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Tém tat: Hé thong kiém dinh, hiéu chuan cic phuong tién do khi tuong thuy van (KTTV)
c6 vai tro rat to 16n trong hoat dong ludng, dam bao sb liéu do dac chinh xac hon, phuc vu
cong tac phong chbng thién tai va tudn thu theo hudng dan ctia T chirc Khi twong Thé gidi
— WMO vé cong tac kiém dinh, hi¢u chuan. Tuy nhién, hién tai, cong cu quan 1y, giam sat
thong tin vé phuong tién do chua thuc sy linh hoat nén phan nao khé khin trong cong tac
quéan 1y. Vi vy, ing dung cong nghé thong tin trong quan 1y hé thong phuong tién do KTTV
s& gop phan hiéu qua hon trong cong tic quan Iy nha nuéc vé KTTV. St dung phuong phap
thong ké, phan tich va k¥ thuat 1ap trinh dé kiém soat va thong bao tinh trang kiém dinh ctia
cac thiét bi duoc luu tri trén hé quan tri co sé dir liéu ma nguén mo MySQL, ngon ngtr JSP
va duoc két ndi voi giao dién nén web dugce Iya chon trong bai bao nay. Két qua cho phép
quan 1y, giam sat hoat dong kiém dinh, hiéu chuan phuong tién do KTTV trong va ngoai
mang ludi KTTV qudc gia. Hé thong c6 cac tinh niang phan cap theo mirc d6 quan 1y va sir
dung khic nhau mang lai hi¢u qua thiét thuc trong cong tac xay dung ké hoach, kiém tra,
thong ké, 1ap bao céo. ...

Tir khéa: Kiém dinh; Hiéu chuén; Phuong tién do; Truy van; B4o céo.

1. M& dau

Theo hudng dan ctia T chire khi twong thé gigi WMO vé cong tac kiém dinh, hiéu chuan
v6i muc dich dé thuc day tiéu chuan hoa quan tric khi tuong, dam bao thdng nhat gitta quan
trac va thong ké [1-2]. S6 liéu quan tric hop 18 chi co thé duoc ldy khi chuong trinh dam bao
chat luong toan dién dugc ap dung cho ca thiét bi va mang ludi. Klem dinh, hiéu chuan la
cac yeu t6 von co ctia mot chuong trinh dam bao chét luong. Cac yéu té khac bao gbém yéu
cau, lya chon phuong tién do, dia diém, bao dudng va luu trir. Trén pham vi qudc té, viec mo
rong cac chuong trinh dam bao chat luong bao gom cac danh gia la rit quan trong dé thlet
1ap cac b dir liéu twong thich. Do tAm quan trong cta tiéu chuan hoa xuyén bién gio1 qudc
gia, mot ) hiép hoi khu vec WMO da thanh 1ap: Trung tam thiét bi khu vuc (RIC) dé t6 chuc
va hd tro cac hoat dong tiéu chuin héa va hiéu chuan [3-6].

Trude khi st dung cac phep do khi quyén v6i mot phuong tién do cu thé cho muc dich
khi tugng, can thiét phai tra 10i cac cau hoi sau: Do chinh xac ctia hé thong do luong la gi?
Do bién thién cua cac phép do trong hé thdng do luong 14 gi? Nhitng thay doi hodc sai s6 nao
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s& ¢6 trong dit liéu dugc cung cp boi hé thong do néu vi tri ciia nd bi thay d6i? S& co thay
dbi hoic sai ) ‘nao trong dir liéu néu thay thé mot phuong tién do khac trong hé thdng do
cung mot yéu t6 thoi tiét? Dé tra 16i nhitng cau hoi nay va dé dam bao tinh hop 1¢ va tin cay
cua cac phep do dugc tao ra boi cac phuong tién do khi twrong hodc he thong do luong, can
c6 su két hop gitra kiém dinh, hiéu chuan trong phong thi nghiém va kiém dinh, hiéu chuan
lwu dong [7-12]. Hién nay, tai mot sb nude trén thé gioi, cong tac kiém dinh, hiéu chuan
phuong tién do khi tuong thuy van st dung phuong phap kiém dinh hiéu chudn luu dong
nhu: Nhat Ban, Phan Lan, Italia, HongKong, Han Quéc, Trung Qudc... Cac chuong trinh
kiém dinh, hiéu chuén cin dugc phat trién va chuin hoa, dwa trén moi truong hoat dong cua
thiét bi va tac dong cua bién d6i khi hau tai cac Vung/mlen véi tinh chat cuc doan khéac nhau
[13-20].

Noéi chung, mot hé théng kiém dinh duogc thiét 1ap dé dam bao hé thdng do ludng s& dap
(g cac yéu cau vé hiéu suat, bao dudng trong moi diéu kién van hanh, luu trit va van chuyén
du kién. Cac chuong trinh kiém dinh duoc thiét 1ap dé phat trién dir liéu va d¢ tin cay cta
cac dau do sir dung trong mang ludi theo cac tiéu chuan ISO [7].

Tai khu vuc IT Chau A, ¢6 2 trung tdm dung cu khu vuc dit tai Trung Qudc (Beijing) va
Nhat Ban (Tsukuba) [4]. Tai Viét Nam, cong tac kiém dinh, hi¢u chuan phuong tién do KTTV
dong vai tro quan trong boi gia tri thong tin KTTV quan trac duoc phuc vu da linh vuc, 13 co
s& phap 1y dé chuan hoa dit liéu quan trac trong va ngoai nganh KTTV, gbp phan ting hiéu
qué trong phong chdng thién tai, phat trién kinh té xa hoi.

Chinh vi vay, cung v&i qua trinh tu dong hod quan tric dang duoc phat trién nhanh khong
chi trong nganh KTTV ma ca cac linh vuc khac, viéc quan 1y h¢ thong phuong tién do KTTV
con mang y nghia co s¢ phap ly trong viéc dam bao tinh cong bang, thong nhat trong qua
trinh quan tric thu thap dir liéu KTTV, phuc vu cong tac phong chéng thién tai hiéu qua hon,
dap tmg dinh hudng theo chién lugc phét trién nganh khi twong thay van Viét Nam.

2. Phuwong phap nghién ctru

2.1. Pham vi nghién cuu

V6i muc dich dua ra thong tin chinh xac vé viéc kiém dinh, hiéu chuan cua timg phuong
tién trén toan hé thong, trudce tién 1a ciia nganh KTTV, do dé6 pham vi nghién ctru duoc thuc
hién trén toan mang ludi quan trac khi twong thily van ctia nganh trong d6 c6 bo sung cac
thong tin tir cic mang ludi quan trac chuyén nganh (Hinh 1).

DN KTV K7 DONG Biaks SAC 0O
RHAC NED FIVER O

Hinh 1. Mang ludi quan tric cac Dai khi tugng thily vin khu vyec.
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2.2. Thong ké, thu thdp thong tin, tai liéu

Cac phuong tién do KTTV tir cac Bai KTTV khu vie dang dugc quan ly, van hanh dugce
thong ké, phan loai theo yeu tb quan tric, dac tinh k¥ thuat, thoi gian yéu cau kiém dinh, hiéu

chuén, héng san xuat va don vi van hanh theo tung Dai KTTV khu vuc dé 1am co so trong
viéc thiét ké hé thong va truy van thong tin theo mi dinh danh cta phuong tién do.

2.3. Phwong phap nghién ciru

Dé dap tmg dugc yéu cau bao quat day
du cac thong tin, phuong phap di€u tra khao Yéu ciw/Quy dinh

, \ A A [SUECERTIN . Thing tin -
sat va tlAlu th?p thAong’ tin tai li€u dugc ap Pheongtndo KTV : :
dung trén toan bd cac tram KTTV trong Ul TiilwQutah ||
mang ludi KTTV quoc gia va cac diém tram & | |
thué do KTTV hién co. - i Tié chudn ngiah i
Trén co s dit liéu thu thap, st dung Pinkyl <: ! :
phuong phap danh gia phén loai nhom i e ada |
thong tin d€ dua ra cac déc trung thong tin i ! oA i
can quan ly theo diém tram, don vi quan ly | !
va chuc nang cuia tung phuong tién do ~ N
KTTV. Trong qué trinh phan tich, phan Bic g thing
tin quin f
loai; cac tai li¢u vé quy trinh, quy pham, tiéu
chuin nganh va tiéu chuan do luong cling
duge st dung dé bao dam tinh tgng hop, i
nhat quan cia thong tin trong hé thong kiém
dinh thiét b1 KTTV. Phin fich,
Vi cac thong tin thu thap va dugc phén Lip trinh
loai, phwong phap phan tich va 1ap trinh dé l
kiém soat va thong béo tinh trang kiém dinh
clia cac thiét bi dugc Iru trit trén he¢ quan tri Ra thingbio
co s¢ dit liéu ma nguon mo& MySQL, ngén
ngit JSP va dugc két ndi véi giao dién nén . N o
web. Hinh 2. So d6 cau tric nghién cuu.

3. Két qua va thao luin

CSDL va website quan tri thong tin kiém dinh KTTV véi d6i tugng chinh 14 cac thong
tin kiém dinh cua tung thiét bi duge dua vao st dung trén toan lanh thd Viét Nam. Hé théng
quan tri dya trén hai phén loai chinh bao gdm: Céc thiét bi do (tén, chung loai) va phén loai
theo nguyén ly do.

Dong thoi, hé théng ciing luu trir, bd sung thong tin dé co thé biét duoc: Hodc thiét bi da
kiém dinh dang & vi tri, khu vuc nao theo ddi tuong quan ly; Hodc mot thiét bi s& duoc xem
xét kiém dinh tai khu vyc, ngay/thang nao.

Nhu véy, hé théng khong chi cho phép kiém dém hé thong thiét bi ma con cho phép danh
gia tinh trang, dwa ra cac thong tin canh béo vé thiét bi theo vi tri dia 1y, khu vuc ma déi
tuong duge quan ly. Mat khac, hé théng ciing cho phép danh gia khdi lugng cong viée can
thuc hién trong ndm (cho hé théng co ban cua qudc gia) ciing nhu bd sung thong tin kiém
dinh cac mang chuyén dung (khi c6 yéu cau) va kha ning tich hop lién thong trong toan hé
théng kiém dinh KTTV.

3.1. Quan tri thong tin dir liéu vé kiém dinh

CSDL 1a mot hé théng luu trir thong tin duogc sap xép 16 rang, phan 16p ngan nap nhing
thong tin luu trit, cho phép nguodi dung mé rong va co thé tuy chinh dé thay doi linh hoat cau
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trac bén trong. Mot may chu co s dir liéu MySQL dap mg nhiéu tinh nang linh hoat. N6 ¢6
kha ning chira va xir 1y cac tmg dung duwoc nhiung sau dé chay kho dit liéu khéng 16 16n dén
hang terabytes thong tin. Dic tinh ddng chu ¥ ciia MySQL 14 sy linh hoat vé flatform véi tat
ca cac phién ban cia Windows, Unix va Linux dang dwgc hd trg. Véi kién tric storage—
engine cho phép cac chuyén gia co s dit lidu ciu hinh may chi co s¢ dir liéu MySQL dic
trung cho cac ung dung chuyén biét. Du ing dung la website dung luong 16m phuc vu hang
triéu ngudi/ ngay hay hé théng xir Iy giao dich tdc d6 cao thi MySQL déu dap ung dugc kha
nang xu 1y khit khe ctia moi hé thong. Vi nhitng tién ich tai toc d6 cao, co ché xur Iy nang
cao khac va dac biét by nhé caches, MySQL dua ra tat ca nhung tinh nidng can c6 cho hé
théng kho tinh hién nay.

Xuét phat diém thong tin cn giai quyét trong bai toan nay dugc dua trén thong tin cin
quan tim ddi véi mot thiét bi khi dua vao trong hé thong do6 13 can phai tra 16i duoc cac yéu
cau cua thong tin kiém dinh hién hanh bao gém: Thiét bi 46 dugc dat & dau (chu sé hiru, vi
tri dia ly); Thong tin vé noi san xuét va hang san XUét; Thong tin vé thiét bi (kiéu hién thi,
kiéu do dac,...); Thong tin vé cac qua trinh kiém dinh (1an dau, cac lan tiép theo, cac thong
tin hi€u chinh); Thoi han hién tai (tai thoi diém kiém tra hodc sir dung) con trong han khong,
thoi gian bao nhiéu; Thong tin vé don vi va c4 nhan chiu trach nhiém kiém dinh.

Do vay, thong tin bang dit li¢u chi tiét nhat ctia mot thiét bi can phai dap ung dugc déy
du cac thong tin néu trén. Trén co so thong tin chi tiét ciia mot tram, cac dir liéu khéc s& dugc
trién khai bao dam cung cip day du thong tin cho bang dit liéu cubi, bao gdm:

Théng tin thir nhat: Pon vi qudn Iy

Bon vi quan ly phai thé hién duoc thong tin chi tiét vé chuc ning, nhiém vu cia don vi
dang quan ly cac thiét bi d6 dé c6 nhitng kién nghi hodc cip nhat tinh trang phu hop. Theo
cau triic ciia Tong cuc KTTV, cac thong tin s& bao ham thong tin tir cap Trung wong dén cap
dai khu vuc, dai tinh va tram do. Trong mdi thong tin d6 phai bao ham vi tri vé mit dia li ctia
théng tin (Hinh 3).
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Hinh 3. So db quan 1y lién hé thong tin vi tri dia ly diém tram.

Thong tin thir hai: Don vi cap kiém dinh .
Thong tip don vi cap kiém dinh can dugc minh bach hoda, bao gom nguodi dai di¢n, ki
thudt, ngay cap, thong tin lién hé va dia chi (Hinh 4).
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Théng tin thir ba: Théng tin thiét bi
MB3i thiét bi cu thé can xac dinh rd xem don vi san xuét ra thiét bi d6 thudc quéc gia,
hang nao,... thudc nhom phuong tién do yéu té nao. Trén co so d6 can thu thap ghi lai thong
tin ma cta ting thiét bi (Hinh 5).
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Hinh 5. So d6 lién két thong tin thiét bi.
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T) héng tin thir tw: Quyén nguoi dimg
Quyén nguoi dung duge xac 1ap nham cho phép nguoi sir dung truy cép, cép nhat bd
sung thong tin, cAp kiém dinh ciing nhu truy van qua trinh cdp kiém dinh ctia mot thiét bi.

O 0 0
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3 phuongtien INT (]
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@ nguoidung_email VARCHAR(125)
»

Hinh 6. M6 hinh cép quyén truy cap.

Toém lai, cdu triic co ban ciia CSDL kiém dinh duoc mé ta théng qua so do hinh 7.
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Hinh 7. So d6 quén 1y thong tin kiém dinh.

3.2 Thiét lgp giao dién ngweoi ding

Nhu dd mé ta, dé dap tng duoc viée cip nhat thong tin day du, kip thoi va sir dung duoc
cac ngudn lyc khac nhau nhung théng nhét, ddi véi bai toan quan 1y théng tin kiém dinh va
cép kiém dinh thiét bi phuong tién KTTV tdt nhat duoc thuc hién trén nén web va duge phan
quyén cuy thé.

Trong bai toan quy mé nho, st dung su hd trg da dang cta cong dong,... trong hé théng
nay d¢é tai str dung ngdn ngir JSP dé thuc hién. Khi 6, mdi sy thay ddi trén hé thong CSDL
s& dugc phan anh trung thue nhung khong anh huong dén thong tin luu trit mot cach tire thoi.
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Vi day 12 hé thong khong cho phép ngudi dung su dung rong rdi ma duoc bao ham trong
pham vi ciia Tong cuc KTTV nén khi dang nhap can c6 tai khoan cuy thé.

Hinh 8. Giao dién dang nhép.

Sau khi dang nhap, sé xuét hién man hinh chinh cho phép thuc hién cac tac vy tuy thude
vao cap do cua ngudi dung.

HE THONG THEO DOI, GIAM SAT KIEM DINH THIET B| KHi TUQNG THUY VAN

Users: sbes IS | Thodt mm‘mqmwn‘mqwm‘mwmmnlmwnﬁq Phiseng tién do uﬁmnm|mm‘mwu.n Hudmg aln
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H§ thong kiém soit théng tin kiém dink thiét bj khi tgng thity van

H théng kidm so4t thong tin kidm dinh thiét bj khi nagng thiiy vin

Hé thing kidm s0it thing tin ko dinh thiét bi khi twgng thiy vin
! ;i dinh it b ki rwemg thiy vn

o v H thing ko

He thing kil

\

Hinh 9. Giao dién trang chinh.

MOi cp do ngudi dung 1a mirc d6 cho phép ngudi d6 chi duge nhap thong tin hodc duge
phép xem, chinh sira; ddng thoi ciing dinh danh dén ting don vi tram KTTV nham tbi da
nguodn lyc cho phép sém c@p nhét va quan ly hé théng mot cach hiéu qua.

M&i ngudi dung s& duoc cip mot tai khoan dinh danh véi tén va mat khau, trong d6 mat

khau dugc ma hoa mot chiéu MDS5.

Thongtindai | Thong tin hanh Thong tinxuat | Thong tinphwong | Cép chimg Quin Iy huong
tram chinh str tién nhan dan
abc 800150883cd24/b0d68637d2817172 1 v i T i i 1 1v 1w 1w 1w o]
nigiang1975@gmail com  daald344e376cad8ba2e7aTh040BEE10 1 v 1w T 1w 1w 1w 1v T 1w 1w o]
[ Cap it tay i |

Hinh 10. Giao dién cip quyén truy cap.

Vé6i quyén cap ching nhan kiém dinh; ngudi ding s& cap chimg nhan chi tiét cho timg
thiét bi khi kiém dinh trong d6 s€ dua ra thong tin cu thé cta cac lan ki€ém dinh trudc hodc

lan dau.

DON V| / CT GUAN CAP KIEM BINH BON V] i CO QUAN BUQT KIEM BINH [ - N
N Corr e ]
: e ttme g i
Epe—r——
Tén phuong nén Hang
Toan bd -

THONG TIN PHUGNG TIEN 8O
IONG TIN PHUGING TIEN B Totn bo -

THONG TIN CHITIET PHUONG TIEN & QUA TRINH KIEM BINH

Thér han

Ngay kiém dinh

Hinh 11. Giao dién cép chimg nhan kiém dinh.
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V6i quyén truy van, nguoi st dung c6 thé liwa chon nhiéu kich ban khac nhau theo tinh
nang tr co quan cép kiém dinh, don vi duogc cép, phuong tién do..... dén chi tiét qua trinh
kiém dinh ctia mot loai thiét bi cu thé; dong thoi cac thong s trén hé théng (qua thang mau)
s¢ dinh danh 6 mtrc d§ con, qua han cu thé cta thoi gian kiém dinh.

Thng tin chung Thng tin chung vé thiét bi

Noi cip kiém fink: |
Noi deoc kidm finh: |

Thing tin tram, diém do

Loai tram ‘
\

Téa tram:

Thong tin phwong tién do
Phonz a do \
Nebcsmmdt |
Hing: ‘

Hinh 12. Giao dién truy van thong tin.

Hé théng lién két giita website va CSDL v6i nén tang md ngudn md cho phép c6 thé cai
dit trén hé thong server nén windows hodc linux nhung yéu ciu phai cai dat may chii  tuong
mg v6i cAu hinh nén java (Apache Tomcat, Internet Information Services (11S), Apache
HTTP server).

4. Két luan va kién nghi

1. Giai phap quan ly, glam sat hoat dong kiém dinh, hiéu chuén phuong tién do KTTV
gitip chu dong cho cac don vi g6m Trung tdm Quan tric KTTV va cac Dai KTTV khu vuc
trong viéc 1ap ké hoach, t6 chirc van hanh kiém dinh, hiéu chuan theo dinh ky dam bao thuan
tién, hiéu qua, khong dé sai sot, khong dé cham tré.

2. Hé thong c6 kha ning truy xuat thong tin vé phuong tién do theo timg Pai KTTV khu
vue hodc thong tin chung trén toan mang ludi quan tric KTTV nén dam bao tinh linh hoat,
thuan tién trong quan ly, gidm sat phuong tién do.

3. Viéc phan cap dén ngudi ding dam bao tinh chinh xac, thuan tién trong viéc nhap
hodc chinh stra thong tin vé phuong tién do trong qua trinh str dung.

4. Hé thong dam bao tinh mé nén c6 thé giam sat dugc sd lugng va 1ap bao céo cac
phuong tién do KTTV ngoai mang ludi KTTV khi dugc dua vao kiém dinh, hiéu chuén tai
Téng cuc KTTV, phuc vu hiéu qua cong tac quan 1y, diéu hanh.

Dong gop cua tac gia: Phan tich hé théng va xdy dung y tuong, giai phap va ky thuét xu ly:
P.H.D., N.T.G.; N.T.H.: Thu thap va tong quan cac thong tin lién quan hé théng kiém dinh
phuong tién do KTTV cua WMO va mét s6 Trung tam thiét bj Khu vuc; T.V.D., N.T.T.N.:
cung cip co s& thuc tién trong qua trinh kiém dinh, hi¢u chuan phuong tién do khi tuong va
thuy van; 16p thong tin phuc vu quan ly, truy van dé 1am nén tang phan tich va thiét ké hé
thong.

Loi cam on: Nghién ciru, xdy dung hé thong quan ly vé cong tac kiém dinh, hiéu chuan
phuong tién do trong linh vuc khi tuong thuy van, ma s6 TNMT.2020.996.02. Bén canh do,
tap thé tac gia tran trong cam on sy giup d& cuia Phong Thiét bi kiém dinh, Trung tim Quan
trac KTTV trong qua trinh trao doi, thao luan dé xay dung va thiét ké hé théng quan 1y, giam
sat hoat dong kiém dinh, hiéu chuan phuong tién do khi tuong thily van.

Loi cam doan: Tap thé tic gia cam doan bai bao nay la nghién ctru cua tap thé tac gia, chua
dugc cong bd ¢ dau, khong duoc sao chép tir nhitng nghién ciru trudc day; khong co sy tranh
chap loi ich trong nhém tac gia.
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Abstract: The system of verification and calibration of hydrometeorological measuring
instruments plays a huge role in measurement activities, ensuring more accurate
measurement data, serving disaster prevention and compliance. according to the guidelines
of the World Meteorological Organization (WMO) on testing and calibration. However, at
present, tools to manage and monitor information about measuring instruments are not
really flexible, so it is somewhat difficult to manage. Therefore, the application of
information technology in the management of the system of hydrometeorological measuring
instruments will contribute more effectively to the state management of hydrometeorology.
Using statistical methods, analysis and programming techniques to control and report the
inspection status of devices stored on open—source database management system MySQL,
JSP language and connected connected to the web-based interface selected in this paper.
The results allow management and supervision of inspection and calibration of
hydrometeorological measuring instruments inside and outside the national
hydrometeorological network. The system has hierarchical features according to different
levels of management and use, bringing practical efficiency in planning, checking, statistics,
reporting, etc.

Keywords: Accreditation; Calibration; Measument; Query; Report.



