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TOM TAT—Chiing ta biét rdng, sw gia tang dan sd € dan dén Viéc gia tang nhiing mdt tich cuc va tiéu cyc trong cong dong dan
cw. Vi thé, mét thach thirc Iom hién nay cho cac cdp chinh quyén la can phdi nghién ciu mot hé GIS qudn Iy dan cu ¢d hiéu qua.
Nghia la phai quan Iy nhiing nguoi sinh séng va lam viée trén dia ban lanh thé theo khong gian va thoi gian. Viéc quan Iy nay cac
cdp chinh quyén phdi lam thuwong xuyén. Ho phai qudn Iy nhimg nguoi dang sinh séng va lam viéc trén dia ban cia minh, gdn lién
Voi cong tde qudn Iy nhan khdu va ho khdu nhu nhan khéu thuong trii va tam tri, cac moi quan hé bao gém.' quan hé huyét thong,
quan hé xd hgi, quan hé ludt, quan hé tién dn, tién sw va quan hé sinh tir. Tdt ca cde moi quan hé nay déu dién ra theo khong gian va
thoi gian xdc dinh. Pé gidi quyét nhiing van dé trén, myc tiéu cia bdi bdo la nghlen cttu Iy thuyét co s6 div liéu (CSDL) quéc qla vé
ddn cir va mé hinh dit liéu GIS 3D hién cé va dé xudt mot mo hinh dit liéu moi cho hé GIS quan Iy dan cu. M6 hinh moi nay cé kha
nang qudn ly cac hoat dong ciia con nguoi tai vi tri sinh song, vi tri lam viéc, vi tri dién ra cdc moi quan hé va cdc théng tin khac c6
sw thay déi theo khéng gian va thoi gian dé hé tro thong tin cho cong tic bdo vé an ninh va trdt tir an toan xd héi trén dia ban. M6
hinh méi nay dugc cai dat thuc nghiém trén hé quan tri CSDL Oraclellg, dung kleu dir liéu khong gian cua Oraclellg va két hop
voi ngon ngit ldp trinh C# @é trinh bay dir liéu bang cdc biéu mau thong qua mét s6 cdu truy van trén cdc méi quan hé, nhan khau,
ho khau, tim t6 tién va con chau.

Tir khéa—M0 hinh diz ligu, co sé dir ligu khdng gian, co so diz liéu thoi gian, 3D, GIS, va TPS.
I. GIOI THIEU

Cu tru 1a viéc cong dan sinh séng tai mot dia diém thudc xa, phuong, thi trin dudi hinh thuc thudng tra hodc
tam tr [1]. Khu déan cu la noi tdp hop nguoi dan, h gia dinh cu tra tip trung trong pham vi mdt khu vuc nhét dinh,
bao gdm: thon, xom, lang, ban, ap, budn, phum, soc, khom, t6 dan phé va don vi dan cu tuong duorng [2]. Dén cu cta
mot vung 12 tap hop nhirng con ngudi cung cu tra trén mot 1anh thé nhat dinh (x4, huyén, tinh, quoc gia,...) [3].

Ngay nay, mot xa hoi dang phat trién manh mé ca vé chat va lugng, cac van dé tich cyc va tiéu cyc trong cong
ddng dan cu bién dong rat nhanh, din dén tang thu luu trir bang gidy to, s6 sich ngdy cang mé rong. Vi tang thu luu
trir 16n, viée trich luc thong tin v6 cting kho khan vi kho trich luc dang va di. C6 thé mit rat nhidu thoi gian dé trich luc
trong tang thu ma cling khong trich luc du tu liéu dé lién két voi cac sy kién, con ngudi véi su kién, con nguoi voi cac
rang budc cua cac moi quan hé nhu: quan hé huyet thdng, quan hé xd hoi, quan hé luit, quan hé tién 4n va tién sy, quan
hé sinh tir (Hinh 1 va 2) [7] va con quan tam dén céac thong tin co ban [4, 5] cua con ngudi ludn thay d6i theo thoi gian.
Su kho khan nay da han ché viéc cung cap dir liéu, thong tin can thiét cho cac cdp chinh quyén, cho cac linh vyc nganh
nghé khac nhau dé cing khai thac tat ca tiém ning cua con ngudi dé dé ra nhirng chinh sach phat trién cing nhu ‘nhiing
chinh sach an sinh xa hoi sat hop voi nhu cau, kha ning cta con nguoi. Nhimg tré ngai nay cling anh huong dén viéc
cung cip thong tin klp th(n cho cong tac bao vé anh ninh qubc gia, quan ly trat tu an toan xa hoi trén dia ban lanh thd.

con
naug)

8= /1— QUAN HE XA HOH
20N \r‘_" QUAN HELUAT |

QUAN S THEN 927 |
QUi TN

QUAN HE XA HOI

QUAN ME LLAY

QUAN I TIEN 517
QUAN HE TIEN AN

THO'L GIAN

QUAN HE SINI T
L

et

KHONG GIAN
e b

[GUAN HE HOVET THONG J|| QUAN ME saNn TLe [QUas e wir it wose | [KHONG GIAN |

Hinh 1. Quan hé phi thoi gian va khéng gian [7] Hinh 2. Quan hé phi thoi gian, c6 yéu t5 thoi gian va khong gian [7]

Nhén thirc duogc tam quan trong va sy can thiét cua viéc quan ly dan cu theo khong gian va thoi gian la quan 1y
con nguoi sinh song va lam viéc trén dia ban va yéu cau can phai tin hoc héa cong tac quan ly dan cu, quan ly con
nguoi dé cung cap kip thoi cho cac cép chinh quyén ra quyet dinh va kip thoi hd tro thong tin cho cong tac bao vé an
ninh, dam bao trt ty an toan xa hoi trén dia ban lanh tho. Bai béo nay tap trung vao nghién ciru 1y thuyét CSDL qudc
gia vé dan cu va mé hinh GIS 3D hién c6 va dé xuit mot mé hinh dir liéu méi phuc vu cho hé GIS quén 1y dan cu theo
tinh than va ndi dung ctia Nghi dinh 90/2010/ND-CP va 137/2015/ND-CP [4, 5]. M6 hinh méi ¢6 kha nang quéan 1y cac
hoat dong cua con nguoi tai vi tri sinh séng, vi tri 1am viéc, vi tri dién ra cic méi quan hé va cac thong tin co ban [4, 5]
cua con nguoi ludn thay ddi theo thoi gian dé hd tro thong tin cho cong tac bdo v¢ an ninh va trat tu an toan xa hoi.

Hién nay céc cdp chinh quyén quéan 1y dan cu dua trén ho khu. Vay, s6 ho khau hay goi tit 1a ho khiu (HK) la
tai liéu lam cin cir dé xac dinh viéc dang ky HK thuong trii cua timg gia dinh hodc ting don vi lap s6. HK 1a phuong
phap quan 1y nhan khau. Trong phuong thirc nay, don vi quan ly xa héi la ho gia dinh, tap thé do mot chu ho chiu trach
nhi¢ém. HK do co quan cong an cap. Khi sinh ra, con dugc nhép theo HK cia cha me [6], cting tur day viéc quan ly gia
phé, cac mdi quan hé va cac thong tin co ban cua con nguoi ludn thay dbi theo thoi gian ciing duoc dé cap dén.

Mdi HK dugc xac dinh gom mét hodc nhiéu nhan khiu, trong d6 c6 mot ngudi 1a cha hd, véi nhimng thong tin
co ban ciia mot ca nhan g6m [4, 5]: ho tén, ndm sinh, noi sinh, gigi tinh, dan toc, anh chan dung, chirng minh nhan dan,
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quan h¢ voi chu ho,... Mbi HK déu phai gén v6i mot nha va dia chi mdt nha goi 1a dia chi thudng tra ciia nhitng nhan
khau trong HK d6. M&i nha c6 thé c6 mot hodc nhidu s6 HK. Mdi ngudi khi sinh ra déu phai dugc xac nhan 1a mot
nhéan khau trong mot HK nao d6 va ghi vao HK d6. Mot nguoi khi chét dugce khai tir va x6a tén trong HK dang c6. Mot
nguoi co thé xoa tén & mdt HK va thém tén vao mdt HK khac hodc lam HK méi, goi 1a chuyén HK. Mot nguoi dugce
sinh ra trong mot gia dinh (gia toc) 1a phai c6 to tién 6ng ba, cha me, anh chi em rudt,... thi goi 1a quan hé huyét thong;
mdt nguoi D va cac thanh vién khac cung tham gia mét bubi hop, mot budi seminar,... thi goi 1a quan hé xa hoi; nguoi
A 14 cap trén cta ngudi B, ngudi B 1a cap trén cia ngudi C, vy ngudi C 13 cip dudi cua nguoi A thi duoc goi 1a quan
hé luat; mot ngudi duoc goi 1a co quan hé tién sy khi ¢é vi pham phap ludt & muc canh cdo, bi phat hanh chinh, khong
bi toa an két toi va dang nam trong dién bi theo doi cia phap luat; mot nguoi duge goi 1a c6 quan hé tién an khi c¢6 hanh
Vi vi pham phap luat va bi toa an két toi. Cac mdi quan hé vira néu déu dién ra tai khong gian va thoi gian xac dinh.

Vé nguyén tic mot, mot ngudi phai c6 tén trong mot HK, mot nguoi khong thé khong c6 tén trong mot HK va
khong thé co tén trong hai hay nhiéu HK khéac nhau tai cung mot thoi diém, mot ngudi co thé co mot tén trong mot HK
va mdt tén trong mot s6 tam tra dong thoi tai mot thoi diém nhung khong thé co tén trong hai hay nhiéu s6 tam tra tai
cing mot thoi diém.

Vé6i nguyén tic mot nay, quan Iy HK 12 quan 1y con nguoi va khi gan nhitng HK nay vao nha ctia né dang ky thi
chinh 14 quan 1y con ngudi tai timg nha trén mot dia ban 1anh thd. Quan 1y nhan khiu 1a quan 1y con nguoi, chinh 1a
quan ly dan cu. H1en nay, nganh cong an chiu trach nhi¢m quan 1y HK va nhan khéu.

Vé nguyén tic hai, mot ngudi co thé co rat nhidu mdi quan h¢ khac nhau trong cudc song hang ngay, mot nguoi
co thé c6 mat tai mot vi tri dién ra mdi quan hé tai mot thoi diém va khong thé c6 mit trong hai hay nhiéu vi tri dién ra
mdi quan hé khac nhau tai ciing mot thoi diém. Quan hé huyét thong (gia pha) 1a mot trudng hop dic biét so véi cac
quan hé khac vi né khong c6 thoi gian bat dau va két thuc.

Véi nguyén tac hai ndy, quan Iy cac mdi quan hé 1a quan 1y su giao luu qua lai gitta nhiing con ngudi v6i nhau
trong cong dong dan cu, chinh vi vy ma cac mat tich cyc va tiéu cuc trong cong ddng dan cu ciing bién dong rat
nhanh. Quén 1y cac mbi quan hé ciia con ngudi 1a nhiém vu cuc ky quan trong dbi voi nganh cong an, nham phuc vu
béo vé an ninh va trat ty an toan xa hoi trén dia ban lanh thé.

Céu triic cia bai bio gdbm: Phan I, trinh bay khai quat va tim quan trong vé quan 1y dit liéu dan cu, quan Iy nhan
ho khau, quan 1y cac mdi quan hé, gia pha va cac thong tin co ban [4, 5] cua con nguoi. Phan II, xdy dyng mé hinh dit
liéu thoi gian, dan cu va khong gian phyc vu cho quan 1y dir liéu dan cu. M6 ta chi tiét cac 16p thoi gian, 16p dan cu,
16p khong gian, cac truy van trén cac mdi quan hé, tim t6 tién va tim con chau. Phan II1, cai dit mé hinh méi nay trong
hé quan tri CSDL Oraclel1g, dung kiéu dit liéu khong gian cua Oraclel1g va két hop v6i ngdn ngit 18p trinh C# [7, 14,
15, 16, 17, 18] dé trinh bay dir liéu bang céc biéu mau thong qua mot sO cau truy véan trén cic mdi quan hé, nhan khiu,
ho khéu, tim t6 tién va tim con chau. Phan IV, két luan va dé xuét huéng mé rong moé hinh. Phan V, tai liéu tham khao.

I1. MO HINH DU LIEU TPS TiCH HQP LOP THOI GIAN — LOP DAN CU - LOP KHONG GIAN
A. Lép thoi gian

Thoi gian la yéu t6 can thiét cua h¢ GIS quan 1y dan cu. Dir liéu thoi gian ghi lai thoi diém bét dau va két thuc
[7] cua cac moi quan hé va céc thong tin vé su thay ddi ciia con ngudi. Lép thoi gian dong vai trd quan trong trong viée
lwu vét dlen tlen cac m01 quan hé cta con ngudi. Dya vao yéu to thoi gian ma con nguoi c6 thé can thiép kip thoi dé
giai quyet cac van dé cap bach va nhin nhén sy viéc ciing tré nén rd rang hon. Yéu té thoi gian ¢ thé biéu dlen cac
dién tién xay ra cac moi quan h¢ cua con ngudi nhu quan hé xa hdi, quan hé luét, quan hé tién su, quan hé tién 4n va
quan h¢ sinh tu dem gan vao vi tri dién ra cac mbi quan h¢, vi tri sinh song, vi tri lam viéc va cac thong tin co ban [4,
5] khac ctia con nguoi ludn thay dobi tai mot diém thoi gian hay trong mot khoang thoi gian. Cac nha nghién ctru vé thoi
gian da phat biéu vé thoi gian gin vao co so dit liéu khong gian trong 3D GIS [7, 9, 10, 11, 12, 13]. Bai bao nay sir
dung ba loai dit liéu thoi gian [7] (Bang 1) nhu sau:

Bang 1. M6 ta cac loai dir li¢u thoi gian

Quy wéc | Loai dir liéu thoi gian Y nghia mé ta cic loai dir li¢u thoi gian
L1 Thoi gian su kién La thoi gian bat dau xay ra va két thic ¢ the gidi thuc. * & the gidi thuc;
L2 Thoi gian phéap ly La thoi gian c6 hi¢u luc trén van ban phap quy. * trén van ban phap quy;
L3 Thoi gian co s¢ dit liu | La thoi gian ghi vao co so dit li¢u. * trong co sé dit li¢u.

Chu thich: *1a: C6 ngay-thang-nam-gio:phut:gidy bit dau va ngay-thdng-nam-gio:phut: gidy két thuc.

Yéu t6 thoi gian duoc gin vao dit ligu khong gian va déan cu s€ lam cho dir liéu luu trir dugce phong pha va co
nhidu ¥ nghia hon méi dap tmg dugc nhu cau cua nguoi sir dung. Thoi gian dung dé luu vét lich sir bat dau va két thuc
dién ra cac mdi quan hé va cac thong tin khac vé sy hoat dong cla con nguoi cling tré nén twong minh hon. Bi kém voi
ba loai dir lidu thoi gian cu thé co cac don vi dit liéu thoi gian ndm trén truc thoi gian (Hinh 3) véi cac quy ude ¢ Bang
2:

Bang 2. M0 ta cac don vi dir liéu thoi gian
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Quy Y nghia Quy Y nghia

wé'c mo ta cac don vi dir li€u thoi gian udce mo ta cac don vi dir li€u thoi gian
T10 | T BD dién ra MQH xa hoi * trong TGT T36 | T BD ghi MQH tién 4n * vio trong CSDL
T11 | T KT dién ra MQH x4 hoi * trong TGT T37 | T KT MQH tién an * vao trong CSDL

T12 | T BD dién ra MQH luat * trong TGT T38 | T sinh ra doi * dugc ghi vao trong CSDL
T13 | T KT dién ra MQH luat * trong TGT T39 | T ta thé * dugc ghi vao trong CSDL

T14 | T BP dién ra MQH tién sy * trong TGT T40 | T BD chuyén dén thuong trii * dugc ghi trén VBPQ

T15 | T KT dién ra MQH tién sy * trong TGT T41 | T BD dang ky thuong tra * dugc ghi trén VBPQ

T16 | T BP dién ra MQH tién 4n * trong TGT T42 | T BD x6a dang ky thuong trd * dugc ghi trén VBPQ

T17 | T KT dién ra MQH tién 4n * trong TGT T43 | T BD diéu chinh thuong tri * dugc ghi trén VBPQ

T18 | T sinh ra doi * trong TGT T44 | T BD chuyén dén tam trii * dugc ghi trén VBPQ
T19 | T ta thé * trong TGT T45 | T BD dang ky tam tri * dugc ghi nhan trén VBPQ
T20 | T BD ghi MQH xa hoi * 1én VBPQ T46 | T BD x06a dang ky tam tra * dugc ghi trén VBPQ
T21 | T KT MQH x4a hoi * trén VBPQ T47 | T BD diéuchinh tam tra * dugc ghi nhén trén VBPQ
T22 | T BD ghi MQH luit * trén VBPQ T50 | T BD nghién ma tiy * dugc ghi nhan trén VBPQ
T23 | T KT MQH luat * trén VBPQ T51 | T KT nghién ma tay * dugc ghi nhan trén VBPQ
T24 | T BD ghi MQH tién sy * trén VBPQ T52 | T BD tai nghién ma tiy * dugc ghi nhan trén VBPQ
T25 | T KT MQH tién su * trén VBPQ T53 | T BD dang ky két hon *dugc ghi nhan trén VBPQ
T26 | T BD ghi MQH tién an * trén VBPQ T54 | T KT hon nhan * dugc ghi nhan trén VBPQ

T27 | T KT MQH tién 4n * trén VBPQ T55 | T BD tai hon duge * ghi nhén trén VBPQ

T28 | T sinhra doi * dugc ghi 1én VBPQ T56 | T Bb thay ddi ho va tén * duoc ghi nhan trén VBPQ
T29 | T ta thé * duge ghi 1én VBPQ T57 | T Bb thay ddi nam sinh * duoc ghi nhén trén VBPQ
T30 | T BD ghi MQH x4 hoi * vao trong CSDL | T73 | T BD chuyén dén thuong trii * dugc ghi trong CSDL
T31 | T KT MQH xa hdi * vao trong CSDL T74 | T BD dang ky thuong tra * dugc ghi trong CSDL
T32 | T BD ghi MQH luit * vao trong CSDL T75 | T BD x6a dangky thuong tra* duge ghi trong CSDL
T33 | T KT MQH luét * vao trong CSDL T76 | T BD diéu chinh thuong tra * dugc ghi trong CSDL

T34 | T BD ghi MQH tién sy * vao trong CSDL | T77 | T BD chuyén dén tam tra * duoc ghi trong CSDL

T35 | T KT MQH tién su * vao trong CSDL

Chu thich: T la: “Nam-thang-ngay glo phut:gidy”; *la ‘ctia con nguoi”; MQH: “mdi quan hé¢”; VBPQ: “vén ban
phap quy”; TGT: “thé gi6i thuc”; CSDL: “co s& dit liéu”; BD: “bit dau”; KT: “két thuc”.

T cac don vi dit liéu thoi gian ¢ Bang 2, bai bao phan loai cac don vi dit heu thoi gian nay vao ba loai dir liéu
thoi gian ¢ Bang 1 va c6 dugc bang phan loai (Bang 3) nhu sau:

Bang 3. Phan loai cac don vi dit li€u thoi gian vao ba loai dit liéu thoi gian

Loai dir liéu thoi gian Céc don vi dir liéu thoi gian thudc ba loai dir li€u thoi gian
L1 T10,T11,T12,T13, T14, T15,T16, T17,T18, T19
L2 T20, T21, T22, T23, T24, T25, T26, T27, T28, T29, T40, T41, T42, T43, T44, T45, T46,
T47,T50, T51, T52, T53, T54, T55, T56, T57
L3 T30, T31,T32,T33, T34, T35, T36, T37,T38,T39, T73, T74, T75,T76, T77

Tur cac don vi dit liéu thoi gian & bang 2, bai bao hinh thanh nén cac quan hé topology thoi gian(bang 4 va hinh

3) sau:
Bang 4. Quan h¢ topology cua cac don vi dit liéu thoi gian

Quan hé Y nghia Quan hé Y nghia Quan hé Y nghia
T10<T11 T10 XRSH T11 T34<T35 T34 XRSH T35 T43<T41 T43 XRSH T41
T12<T13 T12 XRSH T13 T36<T37 T36 XRSH T37 T44<T45 T44 XRSH T45
T14<T15 T14 XRSH T15 T38<T39 T38 XRSH T39 T45<T46 T45 XRT T46
T16<T17 T16 XRSH T17 T40<T41 T40 XRSH T41 T46>TA4A7 T46 XRS T47
T18<T19 T18 XRSH T19 T41<T56 T41 XRSH T56 T50<T51 T50 XRSH T51
T22<T23 T22 XRSH T23 T73<T74 T73XRSHT74 T53<T54 T53 XRSH T54
T26<T27 T26 XRSH T27 T75<T76 T76 XRS T75 T40=T41 T40 XRTV T41
T28<T29 T28 XRSH T29 T76<T74 T76 XRSH T74 T44=T45 T44 XRTV T45
T30<T31 T30 XRSH T31 T42<T40 T42 XRSH T40 T73=T74 T73 XRTV T74
T32<T33 T32 XRSH T33 T42<T43 T43 XRS T42 T77=T78 T77 XRTV T78

Chu thich: XRSH: “xay ra sém hon”; XRT: “xay ra trudc”; XRS: “xay ra sau”; XRTV: “xay ra triung voi”.
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Hinh 3. So dd quan hé topology cua cac don vi dit liéu thoi gian
B. Lép dan cw

Dit liéu dan cu ghi lai cac mdi quan h¢, nhan khau thuong trd, tam trd, luu tra va cac thong tin co ban khac cua
con ngudi. Cho nén, 16p dén cu dong vai tro rt quan trong trong viéc td chtrc cac phéan 16p luu trir dit lidu ve dan cu.
Dé tra 161 mbi quan hé d6 1a gi? Ngudi nao di tham gia vao moi quan h¢ do, cung di kém la vi tri dién ra mdi quan hé
do tai thoi dlem nao? Dé tra 1oi thoi gian — con ngudi — mdi quan hé — vi tri (Hinh 4). Ciing tir 16p dan cu nay c6 thé
tra 161 cho mdi quan hé huyet thong (gia pha) cua mot ngum nao do bt ky.

Thi gian

Khing gian|
Hinh 4. ) Mot biéu dién mbi quan h¢: thoi gian, con nguoi, Hinh 5. Mot biéu dién mbi quan hé: khdng gian
moi quan h¢ va khéng gian (vi tri + hinh dang nha) (hinh dang nha), con nguoi va thoi gian

C. Lop khong gian

Dit liéu khong gian ghi lai hinh dang, kich thudc va vi tri cta cac d6i tugng trong khong gian [7]. Cho nén, 16p
khong gian 1am nhiém vu quan trong trong hé GIS quan ly dan cu. Lop khong gian dung dé quan 1y vi tri, hinh dang va
kich thudc cua ngdi nha [7], noi dién ra cac mdi quan hé ctia con ngudi tai vi tri sinh séng, vi tri 1am viéc va vi tri dién
ra cac mdi quan h¢ (Hinh 5). Vi tri hiéu theo 2 khia canh: (1) Toa d6 ciia cac ddi twong toa lac trong mién 3D (Oxyz);
(2) Dia chi dugc gin vao cac dbi tugng nhu ngdi nha, can ho, ... thi goi la dia chi thuong tra va tam tra cua nhan khau.

D. Mb hinh UDM
1. Gioi thiéu

M6 hinh UDM do Coors dé xuét (Hinh 6) [8], dua trén 4 d6i tuong co s POINT, LINE, SURFACE, BODY.
M6 hinh UDM st dung 2 doi tuong nguyén t6 NODE, FACE. ARC khong duoc dé nghi ¢ m6 hinh nay. Moi FACE
dinh nghia bang 3 NODE, nh¢ vy mé hinh gian lugc duge mot s6 quan hé NODE-ARC, ARC-FACE. Mot s6 cac
quan h¢ topology nhu NODE nam trén FACE, NODE nam trong BODY khong dugc md ta. Thuén loi 16 rang trong
mod hinh UDM la phuong thire luu trir dir liéu hiéu qua, phan tich theo phwong phap hudng doi tuong, duge sir dung
trong cac ing dung quan 1y do thi va biéu dién cadc mat va cac khdi dua vao tam giac hoa. Day 1a cac li do chinh d&€ mo
hinh UDM duogc chon 1am nén cho bai bao nay.

BODY SURFACE LINE POINT
MsB MSS MSL MsP | MSN
‘ FACEBODY ‘ FACESUR ‘LINENODE ‘
msB | MSF | [mss]msF] [wmsL|msN|—{ wmsn ]
NODE
MSF MSF | MSN
NODEFACE

Hinh 6. Mb hinh UDM
2. M6 hinh UDM

Cac phan tich va nghién ctru trén mé hinh UDM la phu hop cho quén 1y d6 thi. Vi md hinh UDM quan Iy céc
dbi tugng khong gian 3D (nha cép 4, chung cu, can hg,...) nhung khong quan 1y dir liéu dan cu, khong luu vét lich sir
thay d6i ctia cac mdi quan hé, khong quan 1y cac thong tin co ban ciia con ngudi [4, 5] thay dbi theo khong gian va thoi
gian va gia pha cua con ngudi. Do viy, bai bao chon md hinh UDM véi nhitng 1y do sau: ngoai nhitng 1y do vira néu,
day 1a mo hinh dir li¢u phuc vu trong linh vuc quan 1y do thi; mo6 hinh nay rat thich hop cho vi¢c quan ly dir liu dan cu
ma dir liéu dan cu lai lién quan dén hai thudc tinh von co 1a khong gian va thoi gian. Tir day, bai béo nghién ctru va
phan tich dé két hop cac 16p thoi gian, 16p dan cu va 16p khong gian phuc vu cho quéan 1y dir liéu dan cu duogc diy du
vé CaC mit ngit nghia, khéng gian va thoi gian.
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E. M0 hinh dir liéu TPS
1. Théng tin dit liéu dan cue can qudn Iy

Sau khi nghién ctru 1y thuyét co s& dit liéu (CSDL) qudc gia vé dan cu [4,5], cac két qua dat duoc nhu sau:
Cac thong tin cua cong dén duoc thu thap, cap nhat trong Co s¢ dir liéu quoc gia vé dan cu bao gom [4, 5]: ho tén,
nam sinh, noi sinh, gisi tinh, qué quan, quoc tich, dan toc, anh chan dung, chimg minh nhén dan, nghé nghiép, quan
h¢ v6i chu hg,... Tir ddy ching ta nhén thdy, con ngudi gdm co cac thudc tinh khong thay ddi theo thoi gian va co
cac thudc tinh thay doi theo thoi gian:
= Cac thudc tinh khong thay ddi theo thoi gian: S6 dinh danh c4 nhan, nhém mau, van tay, noi mat va ADN.
= Cac thudc tinh c6 thay doi theo thoi gian: ho tén, nam sinh, noi sinh, gidi tinh, qué quan, qudc tich, dan tdc, anh
chén dung, ching minh nhan dan, nghé nghiép, quan hé v6i chu hg,... Do vy, chiling ta ¢6 cac mo ta sau:
o Mo ta ho va tén gdm c6 cac thudc tinh: mé s6, sd dinh danh c4 nhan, ho va tén, loai thoi gian sy kién, loai
thot gian phap 1y va loai thoi gian co so dir liéu.
o Mb ta nam sinh gdm c6 cic thudc tinh: ma s, sé dinh danh ca nhan, nim sinh, loai thdi gian sy kién, loai
thoi gian phép 1y va loai thoi gian co s dir liéu.
o Mb ta gidi tinh gdm c6 cac thudc tinh: ma sd, s6 dinh danh c4 nhan, giéi tinh, loai thoi gian sy kién, loai thoi
gian phap 1y va loai thoi gian co s¢ dir li¢u.
o Mb ta noi sinh gdm c6 cac thudc tinh: mi s, s dinh danh ca nhén, noi sinh, loai thoi gian sy kién, loai thoi
gian phéap ly va loai thoi gian co s& dit liéu.
o ...
Céc thong tin vé nhan khau va ho khau, gdm c6 nhan khau thuong trii va nhan khau tam tra. S6 ho khau hay goi tat
14 ho khau Ia tai liéu 1am cén cir 4 xéc dinh viéc dang ky h khau thuong tri cla timg gia dinh hogc timg don vi
1ap s6. Ho khau 1a phuong phap quan 1y nhan khau. Trong phuwong thirc nay, don vi quan ly xa hoi la ho gia dinh,
tap thé do mot chit ho chiu trach nhiém. S6 ho khau do co quan cong an cap. Khi sinh ra, con duogc nhap theo hd
khau cta cha me [6].
» Thudng tri gom c6 cac thudc tinh: S§ dinh danh ca nhan, ma sé nha, loai thoi gian su kién, loai thoi gian phap
1y va loai thoi gian co s& dir lidu, sb quyén, sb to, s ho khiu, quan hé véi chi ho, 1y do va ndi dung diéu chinh.
= Tam tri gdm c6 cac thudc tinh: SO dinh danh ca nhan, mi s6 nha, loai thoi gian su kién, loai thoi gian phap 1y
va loai thoi gian co so dir liéu, $6 tam tra, quan h¢ véi chu ho.

Céc mdi quan hé bao gdbm [7]: quan hé xa hoi, quan hé huyét thong, quan hé luat, quan hé tién sy, quan hé tién an
va quan hé sinh tr gdm céc thong tin sau:
= Quan hé xa hoi g6m 6 cac thudc tinh: ma s nha, sb dinh danh c4 nhan, mdi quan hé, loai thoi gian su kién,
loai thoi gian phép 1y va loai thoi gian co so dit liéu.
= Quan hé huyét théng g6m c6 cac thudce tinh: sé dinh danh ca nhén cha, sb dinh danh c4 nhan con, mdi quan hé
va thé hé.
= Quan hé luat gém 6 cac thude tinh: ma sb nha, sé dinh danh ca nhan, mdi quan h¢, loai thoi gian sy kién, loai
thoi gian phap 1y va loai thoi gian co s dir liu.
= Quan hé tién sy gdm c6 cac thudc tinh: méd s6 nha, s6 dinh danh c4 nhan, mdi quan hé, loai thoi gian sy kién,
loai thoi gian phap 1y va loai thoi gian co s¢ dif liéu, co quan xtr 1y, hanh vi vi pham va hinh thire xr 1y.
= Quan hé tién 4n gdm c6 cac thudc tinh: md s6 nha, s dinh danh c4 nhan, moi quan hé, loai thoi gian sy kién,
loai thoi gian phap 1y va loai thoi gian co so dit liéu, tda 4n xir phat, t6i danh, két qua xtr 1y va thi hanh 4n.
= Quan hé sinh tir gdm c6 cac thudc tinh: ma sé nha, sé dinh danh c4 nhan, loai thdi gian su kién, loai thoi gian
phép 1y va loai thoi gian co s dit lidu, s6 khai sinh, s6 khai tir, mo ta sinh va mo ta tir.
2. Théng tin thoi gian va ngit nghia ciia thoi gian can quan Iy

- Mo ta céc loai dir liéu thoi gian ¢0 cac thude tinh: ma loai dir liéu thoi gian va ngir nghia cua loai dir liéu thoi gian.

- M6 ta cac don vi dit li€u thoi gian thudc loai dir li¢u thoi gian nao g6m ¢6 céc thudce tinh: ma sb don vi dir liéu thoi
gian, ma s6 loai dit liéu thoi gian, tén va mo ta.

- Mo ta cac thé hién ciia nam (year), thang (month), ngay (day), gio (hour), phit (minute) va gidy (second) cho céc
don vi dit liéu thoi gian gdm c6 cac thude tinh: ma sé thé hién cac don vi dir lidu thoi gian, ma sé don vi dit liéu
thoi gian, nam, thang, ngay, glo phut va glay

- M ta cac méc thoi gian, co the 12 mot diém thoi gian hay mot khoang thoi gian, néu “md sé thé hién cdc don vi dir

liéu thoi gian bat dau= ma soé thé hién cac don vi dir liéu thoi gian két thiic” thi md ta mot diém thoi gian, con néu
“md s6 thé hién cdc don vi dir liéu thoi gian bdt dau! = ma s6 thé hién cdc don vi dit liéu thoi gian két thic” thi md
ta mot khoang thoi gian.

3. Théng tin cdc doi twong khéng gian va ngit nghia can quan Iy

Sau khi khao sat thuc té tai phuong Hiép Tan, quan Tan Ph(, Thanh phé HO Chi Minh bang phuong phap phong
van va tra 10i phiéu tric nghiém, cac két qua dat dwoc nhu sau:
- P6i twong khong gian:
= Cac ddi tugng khong gian can quan 1y phuc vu cho bai toan bao gdom: Toa nha (Building) va toa nha can ho
(Apartment building or Block of flats) dugc chiing ta goi chung Ia: Toa nha (Building).
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= Toa nha 1a noi con ngudi sinh sdng va lam viéc, va ciing 1a noi dién ra cic mdi quan hé. Tda nha 1a mot khdi
3D, dugc dinh nghia 1a mot tap hop cac khdi (Body) hop thanh, trong cic khdi nay co thé chira cac khdi con
dang phtc tap hon nhu: dang phirc tap (complex shape), dang hinh lang tru (prism shape),... Ngoai cdc khi
nay, tda nha con c6 thé chira cac ddi tuong hinh hoc ddc biét khac nhu: dudng (Ilne) d1em (point), mat
(surface),... Mot toa nha c6 nhiéu mirc d6 chi tiét duoc biéu dién khac nhau goi 14 cac mirc do chi tiét khong
gian 3D trong hé GIS 3D (LOD — Levels of Detail) [7, 13, 14, 15].

- Pbi tugng ngilr nghia:

» Toa nha gom CO cac thugc tinh: Ma s6 nha, s6 nha, tén duong, phudng/xa/thi tran/Ap/thon/ban, quan/huyén va

tinh, cap nha, sé tang, dién tich xay dung, dién tich san, ma so chi s¢ hitu, chimg minh nhan dan/sé dinh danh
ca nhan, ho va tén chu sé hiru, ngay sinh, va gidi tinh.

4. Két hop cdc l6p thoi gian, 16p ddn cu, va Iop khong gian dé tré thanh mé hinh dik liéu TPS

Tir c&c phén tich ¢ trén, bai bao két hop ba 16p thoi gian (Time), dan cu (Population) va khong gian (Space)

(Hinh 7) va sau khi két hop ba 16p nay lai v6i nhau n6 trg thanh mé hinh dir lidu thoi gian, dan cu va khong gian (Hinh
9) co6 tén goi la: TPS(Time — Population — Space Data Model). M6 hinh di liéu TPS c6 kha nang (Hinh 8) luu trir cac
dbi twong khong gian 3D nhu: buildings, apartments, roads, houses, light lamp, bridges, relations, generations, and
people theo khong gian va thoi gian. Ngoai ra, m6 hinh dit liéu TPS con c6 cac kha ning truy van theo thoi gian; co
kha ning truy van theo dan cu; c6 kha ning truy vin khong gian theo thoi gian; c6 kha ning tim to tién va tim con
chéu; c6 kha ning tim cac mdi quan hé ctia con ngudi. Dudi ddy 1a bang tom luge nhitng quan hé cua mé hinh di liéu
TPS va cho biét kich thudc ctia mot dong dir liéu (Bang 5).

./.A -\‘:

s \
Gt ’\TPS

) upetsten 1

’
'
'
¢
'
'
\

Hinh 7. Két hop ba 16p Time, Population va Space

o : Hinh 8. M5 hinh TPS c6 kha nang luu trit cac dbi tuong
dé tré thanh mé hinh di liéu TPS
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Pham Vin Dang, Tran Vinh Phuéc 579
Béng 5. M6 ta tom lugc cac quan hé ciia mé hinh dit liéu TPS phuc vu cho ing dung GIS 3D quan ly dir liéu dan cu
TT | Tén cac quan hé Bsy(;e TT Tén cac quan hé BSy(;e TT Tén cac quan hé BSy(;e
1 POINT 120 14 | CONNGUOI 220 27 | QUEQUAN 68
2 LINE 120 15 | QHHUYETTHONG 256 28 | QUOCTICH 58
3 SURFACE 120 16 | NHABODY 48 29 | DANTOC 35
4 BODY 30 17 | NHASURFACE 48 30 | TONGIAO 40
5 BODYTYPE 30 18 | QUANHEXAHOI 76 31 | ANHCHANDUNG 50
6 FACE 30 19 | QUANHELUAT 76 32 | CMND 20
7 NODE 34 20 | QUANHETIENSU 76 33 | THUONGTRU 300
8 SURFACEFACE 20 21 | QUANHETIENAN 76 34 | TAMTRU 230
9 LINENODE 28 22 | QUANHESINHTU 76 35 | LUUTRU 310
10 | FACENODE 28 23 | HOTEN 58 36 | TIMES 300
11 | SURFACENODE 28 24 | NAMSINH 58 37 | TYMDHMS 568
12 | FACESUR 20 25 | NOISINH 58 38 | TIMEUNITS 580
13 | NHA 440 26 | GIOITINH 48 39 | STYPETIMES 1010
Tong so: 1048 Tong s6: 1174 Tong so: 3569

5. Xdy dung CAC truy vdn dién hinh vé méi quan hé va gia pha phuc vu cho vmg dung GIS 3D qudan 1y dit liéu dén cu

Truy van 1: Tim va hién thi mdi quan hé xa hoi 1a “Hop phan chuyén nganh khoa CNTT 08/2015” vao diém thoi gian
“07/08/2015 09:00 AM” e T10 va la thoi gian bat dau sy kién (L1), thong tin hién thi gf)m Tén mdi quan

Truy vén 2:

Truy vén 3:

Truy vén 4:

h¢ xa hoi, khong gian (vi tri va hinh dang nha), diém thoi gian va thanh phan con ngudi tham du.

Tim va hién thi mdi quan hé tién su 14 “Str dung trai phép chat ma tuy” vao diém thoi glan “13/08/2015
11:55 AM” € T14 va la thoi gian bat dau su kién (L1), théng tin hién thi gdm: Tén mdi quan hé tién su,
khong gian (vi tri va hinh dang nha), diém thoi gian, va thanh phin con ngudi sir dung.
Tim va hién thi cac nhan khau thudng tra trong nha ciia chi ho c6 tén 1 “Pang Thi Vén”, thong tin hién
thi gom: khong gian (vi tri va hinh dang nha), chu ho, cac nhén khéu va kém theo mdi quan hé véi chu ho.
Tim va hién thi con chau cac doi ciia mot ngum ¢6 sb dinh danh c4 nhan 12 “11” va ¢6 tén 1a “VINH” (tur
Hinh 10 va két qua Bang 6), thong tin hién thi gdbm: con chéu cac doi va thé hé (Ap dung ky thudt truy vin
dé qui cua hé quan tri co so dir liéu Oracle 11g ¢ muc ILE.6).
Minh hoa dit liéu cdy gia pha gom té tién va con chdu

[ Thé hé 1}

[ VINH |

[

(Théh¢2—— [KHUYEN] [TAN ] [ NHAM | [CHUYEN]
[ Thé hé 3}——— SAO [KHOA[HANH| VAN | NHI | [HINH] DUY [ ANH | [ BON [HUYEN] TA | CHU |
[ Thé hé 4{ HA THQC [HOA[HANG [ HUNG | MEN |[ HAI | PANG |THIEN| THAO [QUANG]| [ LIEN |THANG |

(Théhé 5}

{ YEN ][ buy

NGUYEN] KHOI

Hinh 10. Céy gia pha gdm c6 6 tién va con chau

Bang 6. Liét ké thir ty cac doi theo timg thé hé cuia nguoi tén “VINH”

Dir li¢u Dir li¢u dau ra
diu vao (Két qua tim dwoc la cdc con chau cia nguoi ¢é tén la “VINH”)
“VINH Con chzfmuﬂb.i 2méne2) | TAN, NHAM va CHUYEN , i ] ,
(O thé Con Ché}Udzﬁ 3(thé hé 3) SAO, KHOA, HANI:I, NHI, HINH, QUY, ANH, ]?ON, HUYEN, T{% va CHUi
hé 1) Con chaUgai 4(thé e 4) Hl}, HOC, HOA, H1§NG, HUI\{G, MEM, HAI, BANG, THIEN, LIEN va THANG
) Con chUgyi sanéne sy | YEN, DUY, NGUYEN va KHOI

Truy vén 5: Tim va hién thi t6 tién cac doi cia mot nguoi 6 s6 dinh danh cé nhén 1a “53” va ¢6 tén la “NGUYEN”
(ttr hinh 10 va két qua bang 7), thdng tin hién thi gom: t0 tién cac doi va thé hé (Ap dung ky thudt truy van
dé qui cua hé quan tri co so dir liéu Oracle 11g ¢ muc ILE.6).

Bing 7. Liét ké thir tu cac doi theo timg thé hé cia nguoi tén “NGUYEN”

Dir liéu dau vao

Dir liéu dau ra

(Ket qua tim dwoc 1d 16 tién ciia ngwo’z c6 tén la “NGUYEN”)

“NGUYEN”
(O thé hé 5)

T 1€N44i 4(hé he 4) DANG va THAO
T6 tiéng; 3(thé hé 3) HANH va VAN
TO tiéngsisminesy | TAN va KHUYEN
Té tiéndai 1(thé hé 1) VTNH va iCH

Truy véin 6: Tim va hién thi nhitng ngudi con ctia mot ngudi tén 1a “Dang”, thong tin hién thi gdm: cha me va cac con.
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Truy vAn 7: Tim va hién thi cha va me cia mot ngudi co tén 1a “Khoi”, thong tin hién thi gém: cha me va con.

Truy vAn 8: Tim va hién thi cic nhan khiu tam tra trong mdt nha cia chi hd co tén la “Tran Anh Minh”, thong tin
hién thi gdm: khong gian (vi tri va hinh dang nha), chu hg, cic nhan khau va kém theo mdi quan hé véi chu h.

Truy van 9: Tim va hién thi noi Nguyén Vin A sinh ra, thong tin hién thi: noi sinh (vi tri va hinh dang nha) va ho tén.
Truy vAn 10: Tim va hién thi noi ma Tran Thi B mt, thong tin hién thi: noi sinh (vi tri va hinh dang nha) va ho tén.

6. Ap dung ky thudt truy vin dé quy ciia hé quan i CSDL Oracle dé gidi cdu truy van 4 va cdu truy van 5 im gia pha

-I;%Lrlly (!I)ﬁlfl l‘lg(l) Truy van dé quy Dir liéu diu ra
Con ~ ~
chau | TAN, NHAM va
SELECT SYS_CONNECT_BY_PATH (Poi 2, | CHUYEN
( thé hé 2)
S6 dinh HOTEN, ->' Con | SAO, KHOA,
danh ca ) AS CAYGIAPHA, chau | HANH, NHI, HINH,
nhan: 11 LPAD('',6*level-1,-)|[HOTEN as CONCHAU, (Boi 3, | DUY, ANH, BON,
cua LEVEL +1 AS THE_HE thé hé 3) | HUYEN, TA va CHU
4 | ngudico | FROM QUANHEHUYETTHONG ghht, HA, HOC, HOA,
tén 1a CONNGUOI cn, thIHOTEN ht Con | HANG, HUNG,
«VINH” | WHERE ghht.IDCON = cn.IDSDDCN And chau | \rEnv HAT DANG,
(O thé cn.IDSDDCN = ht.IDSDDCN (Boi 4, | THIEN, LIEN va
hé1) | CONNECTBY IDCHA = PRIOR IDCON héhéd) | THANG
START WITH IDCHA =11 Con
ORDER SIBLINGS BY HOTEN DESC; chau | YEN,DUY, )
(Doi 5, | NGUYEN va KHOI
thé hé 5)
SELECT SYS_CONNECT_BY_PATH To tién
Sé dinh ( HOTEN, ->' (Poi 4, | PANG va THAO
o o ) AS CAYGIAPHA, thé hé 4)
b £4 LPAD(' ', 2*level-1,)| HOTEN as TOTIEN, T4 tién )
- LEVEL +1 AS THE_HE (Poi 3, | HANH va VAN
cld | FROM QUANHEHUYETTHONG ghht, thé hé 3)
5 nevo, 0 CONNGUOI cn, thIHOTEN ht T3 tién
‘It(eI”I 6611” WHERE ghht.IDCHA = cn.IDSDDCN And (Poi 2, | TAN va KHUYEN
(O thé cn.IDSDDCN = ht.IDSDDCN thé hé 2)
; CONNECT BY PRIOR IDCHA = IDCON T3 tien
hé3) | START WITH IDCON = '54' (Poi I, | VINH va ICH
ORDER SIBLINGS BY HOTEN DESC; thé hé 1)

M. THY'C NGHIEM

Trong phan II, bai bao d trinh bay chi tiét ba 16p thoi gian, 16p dan cu, va 16p khong gian va két hop ba 16p nay
lai v6i nhau dé xdy dung dwoc mé hinh dit liéu TPS (Hinh 9). Trong phan III nay, bai bao sir dung hé quan tri co s¢ dit
liéu Oracle 11g dé cai dat mo hinh di liéu TPS va dung kiéu dit liéu khong gian cua Oracle 11g dé luu trit dit liéu
khéng gian. Kiéu dit liéu khdng gian nay lam cho thdi gian hién thi dit liéu cac tda nha 3D trong GIS 3D tré nén nhanh
hon va ciing két hop ngdn ngir lap trinh C# [7, 14, 15, 16, 17, 18] dé trinh bay dit liéu bang 5 biéu mau dién hinh thong
qua 5 cau truy van 6 tren (muc ILE.5) dé tim va hlen thi cac moi quan hé, nhan khau, ho khéu, tim t6 tién va con chau.
Trong d6 mdi biéu miu dwoc mo ta boi hai tham sd: tham sé dau vao va tham sé déau ra.

Biéu miu 1: Tim va hién thi mdi quan hé x4 hoi theo mdi quan hé vao diém thoi gian, st dung truy vén I (Hinh 11).
DPAu vao : Mbi quan hé “Hop phan chuyén nganh KCNTT 08/2015” vao thoi gian “07/08/2015 09:00 AM” e T10
Piu ra: Thong tin thé hién M6i quan hé xa hoi — Khéng gian — Thoi gian — Con nguoi tham gia.

Biéu miu 2: Tim va hién thi mdi quan hé tién sy theo tén tién sy va diém thoi gian, str dung truy vén 2 (Hinh 12).
Dhu vao : Moi quan hé tién sy “Sir dung tri phép chit ma tiy” vao diém thoi gian “13/08/2015 11:55 AM” e T14
Pau ra: Thong tin thé hi¢n: M6i quan hé tién sy - Khong gian (vi tri va hinh dang nha) — Thoi gian — Con nguoi.

Biéu miu 3: Tim va hién thi cac nhan khau theo sé dinh danh ca nhan va tén chu ho, st dung truy vin 3 (Hinh 13).
PAu vao : Chu hd gém S6 dinh danh c4 nhan va ho tén “Pang Thi Van”
Piu ra: Thong tin thé hién: Mdi quan hé vé6i chi hg - Khong gian (vi tri va hinh dang nha) — Con nguoi

Biéu miu 4: Tim va hién thi td tién cac doi nguoi ¢ S6 dinh danh ca nhan va ho tén, sir dung fruy vin 5 (Hinh 14).
Piu vao : S6 dinh danh ca nhan “53” va ho tén “Nguyén”
Péu ra: Thong tin hién thi gdm td tién cac doi ciia ngudi c6 tén 1a “Nguyén” (hinh 14)
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Biéu miu 5: Tim va hién thi con chéu céc doi nguoi c6 SO dinh danh c4 nhan va ho tén, st dung truy vin 4 (Hinh 15)
Pau vao : So dinh danh ca nhan “11” va ho tén la “VINH”
Piu ra: Thong tin thé hién con chau cac doi cua mot nguorl ¢6 tén 1a “VINH” (Hinh 15).
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Hinh 11. Thé hién: Méi quan hé x4 hoi - Khdng gian
(vi tri va hinh dang nha) —

Thoi gian — Con ngudi

Hinh 12. Thé hién: Mbi quan hé tién sy - Khéng gian
(V1 tri va hinh dang nha) — Thoi gian — Con nguoi
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Hinh 13. Thé hién: Méi quan hé vé6i chii ho - Khdng gian
(vi tri va hinh dang nha) — Con nguoi
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Hinh 14. Thé hién t5 tién cac doi ctia nguoi tén 1a “Nguyén”
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Hinh 15. Thé hién con chau cac doi ciia mot ngudi c6 tén 1a “VINH”

IV. KET LUAN

Trong bai bio nay di trinh bay chi tiét cach phat trién ba 16p thoi gian, dan cu va khong gian dé tro thanh mo
hinh méi TPS. M6 hinh TPS da cho thay tinh kha dung cia né trong quan ly dir liéu dan cu theo khong gian va thoi
gian. M6 hinh TPS da m¢ ra hudng méi trong viée hd tro phuong phép luu trir dir liéu dan cu theo khong gian va thoi
gian. M6 hinh TPS khong chi ¢ khd nang truy van cac mdi quan hé, truy van nhan khau thuong tri va tam tra, truy
van khong gian va truy van qua trinh thay ddi cac thong tin co ban cua con ngu'(n theo thoi gian ma con c6 kha nang
tim t0 tién va tim con chau. Cudi cung, bai bao cling da minh hoa mot s0 biéu mau dién hinh ma nhing két qua ciia n6
¢6 duoc tir cac truy van trén, trong cac truy van nay c6 cac thé hién cua diém thoi gian va ngit nghia vé dan cu. Ngoai
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ra, md hinh TPS (Hinh 9) con c6 thé phat trién mé rong thém céc phan 16p ké thira ngit nghia ca vé khong gian 3D 1an
dan cu cu tra va cac phéan 16p khac nhu hoa van, ki€u dang, mau sac cho cac doi tuong khong gian nha 3D nham phyc
vu cho cac muc dich luu trit mé rong khac ma khong anh hudng dén cau tric cia mé hinh nay.
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DEVELOPING TPS DATA MODEL IN 3D GIS
FOR MANAGEMENT THE POPULATION DATA
Pham Van Dang, Tran Vinh Phuoc

ABSTRACT—We know that the increase in population will lead to increase the positive and the negative sides in the residential
community. Therefore, a present major challenge for all levels of government is the need to study a geographic information system
(GIS) of effective population management. It means to manage the people who live and work in the territory according to the space
and time. This management is a regular employment of the authorities. They have to manage the people living and working on their
territories associated with the management of households and registrations includes residential households and temporary
households, relations including: blood relations, social relations, law relations, previous conviction relations, previous offence
relations and vital relations. All of these relations to households and registrations take place in defining space and time. To solve
the above problems, the objective of the paper is to study the theory of national database of the population and existing 3D GIS data
model, and propose a new data model for GIS system of the population management. This new model has the ability to manage
human activities in their living locations, working locations, happening locations of the relations and the other information had
changing over space and time to assist in the protection of security and social order and safety on their territories. This new model
was installed on database management system Oraclellg, used type of spatial data of Oraclellg and combined with the C#
programming language to present data in the forms via query statements in the relations, households, registrations, searching
ancestors and descendants.

Keywords — Data Model, spatial database, temporal database, 3D, GIS, and TPS.
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