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TOM TAT - Mét hé GIS qudn Iy cdc hang muc cong trinh xdy dung doi héi can phdi quan Iy dir liéu khong gian, thoi gian va
ngit nghia. Dit liéu khong gian ghi lai hinh dang, kich thudc va vi tri ciia cac doi twong khéng gian. DiF liéu thoi gian ghi igi thoi diém
hinh thanh va mdt di ciia cdc doi twong khong gian. DiF liéu ngit nghia ghi lai ¥ nghia mé ta cia cdc doi twong khong giar. Piéu quan
trong la lich sir bién déi khéng gian va gia phd ciia cdc doi twong khéng gian phdi duwoc lwu trit trong co ¢ dit liéu. Pé gidi quyét cdc
van dé, cong doan mé hinh hda la budc quan trong trong cac ung dung GIS, mot mo hinh dir liéu khong gian, thoi gian va ngit nghia
dwoe nghién civu va phat trién trén co s6 két hop sir dung cdu triic trong mé hinh dit liéu GIS 3D hién cé dé thém vao hai I6p thoi gian
va ngit nghia. Bai bdo phdn tich va tich hop vao hai [0p ndy: cdc don vi di liéu thoi gian, logi dit liéu thot gian va ngit nghia, cdc thuc
thé méi dé lién ket V6i cdc thue thé cia [6p dit liéu khong gian. Bai bdo trinh bdy mot so két qua truy van lich sir bién doi khong gian,
gidi thudt im 16 tién va con chdu. Cdc két qua thire nghiém cho thdy cac truy van khéng gian theo thoi gian va ngit nghia. Gidi thudt
tim 16 tién va con chdu ndy la hoan todn cé thé duoc sir dung dé theo doi lich sir bién doi khong gian va tim gia phé cia rha 6, chung
cu, can hé, cdy cau va dwong tai mot diém thoi gian hay trong mét khodng thoi gian dwoe chi dinh triée.

Tir khéa - Co 56 di lidu khéng gian, Co s¢ di lidu thoi gian, Co s6 diF liéu hwong déi twong, GIS va UDM.
I. GIOI THIEU

Ngay nay nhu cau thiét ké mot hé théng thong tin quan Iy cac hang muc cong trinh xay dung theo tién d6 thyc hién dang
duoc cac nha nghién ctru rét quan tim. Hé thong nay nham phuc vu cho viée luu trir cac bién doi khong gian va gia pha ciia cac
ddi tuong khong gian theo thoi gian va ngir nghia, day khong chi 1a mot nhu ciu can thiét cta cac nha thau xdy dung ma con 1a
mot nhu cau cho cac nha quan Iy hoach dinh nhiing chinh sach phat trién db thi trong tuong lai.

Dé c6 mot hé thong thong tin quan 1y tt thi viée xay dung mot mo hinh dit liéu 14 chia khoa cho sy thanh cong. Chung ta
can c6 mot mo hinh tong quat, mé hinh duoc bai bio xdy dung 1d mé hinh luu trir dit liéu khong gian, thoi gian va ngit nghia.
M5 hinh méi nay dwoc méd rong tir mé hinh UDM(Urban Data Model) do Volker Coor dé xuat ndm 2003[1]. M6 hinh UDM la
md hinh dit liéu khong gian khong c6 yéu t6 thoi gian va ngit nghia. Chinh sy thiéu st ndy mot mé hinh méi d ra dai.

Viéc quan 1y sy bién dbi khong gian va gia pha ciia cac ddi twong khéng gian trong cac hang muc xay dung 1a diéu rat
can thiét dbi voi cac nha thau. Ho c6 thé quan sat chi tiét cac hang muc xay dung thay di theo timg mdc thoi gian. Tir d6 ho s&
¢6 nhiing sy didu chinh kip thoi khi mét du an di vao hoat dong. Do vay, con nguodi moéi tranh dugc nhiing thiéu sot trong qua
trinh thi cong.

Hién nay tinh hinh d6 thi hoa ngay cang dién ra nhanh chong va phic tap. Do vay, mot hé thong thong tin quan 1y s
phét trién trong linh vure xay dung cang tré nén cip bach va can thiét. Hé théng nay khong chi gitp cho cac nha théu xdy dyng
quan Iy sat cac tién do xay dung ctia minh ma con hd tro cac nha hoach dinh chinh sach phat trién d6 thi méi trong tuong lai.
Viéc quan ly tap trung vao céc phuong phap luu trir dit liéu khong gian, tim kiém va théng ké cac hang muc 14 rat quan trong.

Thoi gian 13 yéu t6 can thiét duoc nhung véao cac hé thong thong tin quan Iy. Trong cudc song, con ngudi c6 nhing mdi
quan h¢ (hinh 1 va hinh 2) khac nhau nhu: quan hé huyet thdng, quan hé xa hoi, quan hé ludt, quan hé tién sy, quan hé tién 4an,
quan h¢ sinh tir,... TUr nhiing mdi quan hé nay dan dén tm quan trong cua 16p khong gian va 16p thoi gian va da hinh thanh nén
cac mbi quan he déi tuong - khong gian - thoi gian [2][3]. Lop thoi gian dong vai trd quan trong trong viée luu lai lich st thay
d01 cla cac mbi quan hé: d6i trong - khong gian - thoi gian [2][3]- Dya vao yéu t6 thoi gian, chiing ta c6 thé trich Iuc lich st cac
mbi quan hé nay nham phuc vu cho c4c linh vie nganh nghé khac nhau. Yéu t6 thdi gian trong bai béo co thé biéu dién cac bién
doi khong gian xay ra tai mot diém thoi gian hay trong mot khoang thoi gian dugc chi dinh trudc.
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Ngit nghia 13 yéu t6 can thiét cia mot hé théng thong tin quan 1y. Lp ngir nghia dong vai tro quan trong trong viéc luu
lai cac ¥ nghia cta timg thudc tinh trong ddi twong khong gian. Dya vao yéu td ndy ma nguoi ding c6 thé hiéu duoc cac loai dbi
tuong trong khong gian. Ddi twong khong gian do tén gi? Nhiing thudc tinh ciia n6 1a gi? N6 phan anh tinh chét gi ctia dbi tuong
trong khong gian? Do ai quan ly, do ai la chi s& hitu va do ai bao tri?

N6i dung bai béo dugc viét thanh ba phan: phan thtr nhat trinh bay y nghia va tim quan trong clia mot md hinh dir liéu
khong gian, thoi gian va ngtr nghia, n6 cting md ta mdt so nghiép vu va chirc nang doi hoi mét hé GIS quan ly can phai dat dugc.
Phén thir hai trinh bay chi tiét s can thiét ctia hai 16p thoi gian va ngir nghia. Tir do, ching ta c6 thé xay dyng m6 hinh dir liéu
khong gian, thoi gian va ngir nghia ¢ mirc quan niém, phan tich chat ché cac lién két gitra céc thuce thé trong mo hinh va tao lién
két phire. Xy dung cac truy van khong gian theo thoi gian va ngir nghia, giai thudt tim t0 tién va tim con chau. Phan thir ba tap
trung trinh bay cac kich ban trén cac truy van khong gian theo thoi gian va ngit nghiia, giai thuat tim to tién va tim con chau.

11. MO HINH TSUDM
A. Lép thoi gian

Thoi gian 1a yeu t6 can thiét cia mot hé théng thong tin quan ly. Lép thoi gian dong vai tro quan trong trong
viée luu vét sy bién doi khong gian cua cac (101 tuong trong khong gian. Dya vao yéu tb thoi gian ma con nguoi co thé
can thiép kip thoi dé giai quyet cac van dé cdp bach va nhin nhan sy viéc cling tr¢ nén rd rang hon. Yéu t6 thoi gian
trong bai bao co thé biéu dién cac blen d6i khong gian xdy ra tai mot thoi diém hay mot khoang thoi gian. Cac nha
nghién ctru vé thoi gian da phat biéu vé thoi gian gan vao co s dit liéu khong gian trong GIS [2][3][4]. Tuy nhién, bai
bao nay dé xuét 3 loai dir liéu thoi gian (bang 1) nhu sau:

Béng 1. MO ta cac loai dit li¢u thoi gian

Stt | Loai dir liéu thoi gian Y nghia mé ta céc loai dir liéu thoi gian
La thoi gian bat dau xdy ra va ket thuc ¢ the gidi thuc. C6 ngay-thang-ndm-gio:phut:
1 | Thoi gian sy kién gidy (DMY-H:M:S) bat dau xay ra va ngay-thang-nam-gio:phut:gidy (DMY-H:M:S)

két thic ¢ the gidi thuc;

La thoi gian c6 hi€u lyc trén van ban phap qui. Cé ngay-thang-nam-gio:phut:gidy (DMY-

2 | Thoi gian phip Iy H:M:S) bt dau va ngay-thang-nam-gio:phut: gidy (DMY-H:M:S) két thiic trén van ban;

La thoi gian ghi vao co s dir liéu. C6 ngay-thang-nam-gio:phut:gidy (DMY-H:M:S)

3 | Thoi gian co 56 dir licu bit diu va ngay-thang-nim-gio:phut:gidy (DMY-H:M:S) két thiic trong co s¢ dir liéu.

Yéu tb thoi gian duoc gin vao dir liéu khong gian s& lam cho dir liéu Iuu trit dugc phong pha va ¢ nhidu y
nghia hon. Cac bién cb xay ra la nguyén nhan gly ra cac bién d6i khong gian cua cac dbi twgng ciing dugc trinh bay
trong bai bao. Thoi gian dung dé luu vét lich sir bat dau va két thuc ciia ddi twong trong khong gian. Di kém véi 3 loai
dir liéu thoi gian cu thé c6 9 don vi dir liéu thoi gian nam trén truc thoi gian (hinh 3) véi quy wée (bang 2) nhu sau:

Béang 2. M6 t4 9 don vi dir liéu thoi gian

Stt | Quy wée Y nghia mo ta cac don vi dir liu thoi gian
1 T1 Thoi gian bat dau xay ra ciia d6i tugng trong thé gidi thuec.
2 T2 Thoi gian két thiic Xdy ra cua dbi tuong trong thé gidi thuc.
3 T3 Thoi gian ngudi ta bit dau 1a chu sé hiru hodc quan 1y ddi twong.
4 T4 Thoi gian nguoi ta két thic 1a cha s¢ hiru hodc quan ly dbi tuong.
5 T5 Thoi gian ngudi ta bat dau bao tri ddi twgng theo qui dinh.
6 T6 Thoi gian ngudi ta két thic bao tri dbi twong theo qui dinh.
7 T7 Thoi gian ngudi ta bao tri ddi twong theo dinh ky.
8 T8 Thoi gian ngudi ta bit dau ghi d6i tuong vao co so dit lidu.
9 T9 Thoi gian ngudi ta két thiic ghi ddi twong vao co so dir liéu.

Chu thich: Thoi gian la: “Nam-thang-ngay gio:phut:gidy

C6 9 don vi dir liéu thoi gian duoc d& xuét trong bai béo va duge phan loai (bang 3) nhu sau:
Bang 3. Phan loai cac don vi dir li€u thoi gian vao céc loai dit ligu thoi gian

Stt | Quy wéc | Y nghia mé ta cac don vi dir liéu thoi gian

Loai thoi gian sw kién gom 2 don vi div liéu thoi gum
1 T1 Thoi gian bit dau xay ra cua doi twong trong thé glcn thuc.
2 T2 Thoi glan két thuc xay ra cua doi twong trong thé gioi thuc.

Loai thoi gian phap Iy gom 5 don vi dir liéu thoi gian:
3 T3 Thoi gian ngudi ta bat dau 1a chii so hiru hodc quan ly dbi twong.
4 T4 Thoi gian ngudi ta két thuc 1a chu s¢ hiru hodc quan ly dbi tuong.
5 T5 Thoi gian ngudi ta bat dau bao tri dbi tuong theo qui dinh.
6 T6 Thoi gian nguoi ta két thic bao tri ddi twgng theo qui dinh.
7 T7 Thoi gian ngudi ta bao tri dbi twong theo dinh ky.

Loai thoi gian co sé dit liéu gom 2 don vi div liéu thoi gian:
8 TS Thoi gian ngudi ta bit dau ghi d6i tugng vao co so dit ligu.
9 T9 Thoi gian ngudi ta két thic ghi dbi twong vao co so dir lidu.
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Trong 9 don vi dir li€u thoi gian dugc mo ta & bang 2, trong thyuc té ngudi ta quan tam nhiéu dén 4 don vi dir
li¢u thoi gian 1a: T1, T3, T5 va T8. Tur 9 don vi dit li€u thoi gian ta hinh thanh nén cac quan hé topology thoi gian
(bang 4, 5 va hinh 3) nhu sau:

Bang 4. M0 ta quan hé trudc sau gita cac don vi dit li¢u thoi gian

Stt Qll:gn Y nghia mé ti quan h¢ truéc sau
1 | Trerz | T11adon vi thoi gian bt dau xay ra voi dbi tugng khong gian ¢ thé gi6i thuc sém hon don vi thoi
gian két thiic cia doi tugng khong gian ¢ the gidi thyc.
) T1<T3 T1 1a don vi thoi gian bét dau xay ra véi doi tuong khong gian ¢ thé gidi thuc sém hon thoi gian ma
nguoi ta bat dau la chu sé hitu hodc quan ly doi tuong khong gian theo quy dinh.
3 | T14 | T1 1a don vi thoi gian bit dau xy ra v6i doi twong khong gian ¢ thé gidi thuc sém hon thoi gian ma
ngudi ta két thic 1a cha s¢ hitu hoac quan 1y doi twong khong gian theo quy dinh.
T1 1a don vi thoi gian xay ra trong thé gidi thuc sém hon thoi gian bat ddu bao tri di twong khong
4 | TI<T5 . )
gian theo quy dinh.
s | r1ere | T11a don vi thdi gian xay ra trong thé giéi thuc sém hon thoi gian két thic bao tri dbi twong khong
gian theo quy dinh.
T1 1a don vi thoi gian xay ra trong thé gi6i thuc sém hon thdi gian bao tri d6i twong khong gian theo
6 TI1<T7 . .
dinh ky.
7 T1<T8 T1 la don vi thoi gian xay ra trong thé gidi thuc sém hon thdi gian bat ddu ghi sy thay ddi cua dbi
tuong khong gian vao co so dir liéu.
T1 la don vi thoi gian xay ra trong thé gidi thuc sém hon thoi gian két thuc ghi sy thay ddi cua dbi
8 T1<T9 N . \ 2 1m 1A
tuong khong gian vao co so dir li¢u.
9 T5<T6 TS5 1a don vi thoi gian bét dau bao tri dbi twong khong gian theo quy dinh sém hon don vi thoi gian
ket thtic bao tri doi tugng khong gian theo quy dinh.
T7 14 don vi thoi gian bao tri dbi twgng khong gian theo dinh ky #7¢ hon don vi thoi gian két thuc bao
10 | Té6<T7 NS . . .
tri doi tuong khong gian theo quy dinh.
11 | T8<T5 | T8 la don vi thoi gian ghi vao co s& dit liéu som hon don vi thoi gian béo tri trén van ban phap 1ly.
12 | Tg<to | T91adonvi thoi gian két thac ghi sy thay doi ctia ddi twgng khong gian vao co s6 dit ligu #ré hon don
vi thoi gian bat dau ghi sy thay d6i ciia doi tugng khong gian vao co so dir li¢u.
Béng 5. M6 ta quan hé #rung nhau gitra cac don vi dir li¢u thoi gian
Stt | Quan h¢ | Y nghia mé ti quan h¢ tring nhau
1 T1=T8 | T1 la don vi thoi gian xdy ra trong thé gidi thuc tring véi thoi gian ghi vao co sé dir liéu.
2 T1=T5 | T1 la don vi thoi gian xay ra trong thé gi6i thuc tring voi thoi gian béao tri trén vin ban phép 1y.
T8=T5 | T8 la don vi thoi gian ghi vao co s¢ dit li€u trung véi don vi thoi gian bao tri trén van ban phap ly.
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Hinh 3. So d6 quan hé topology ctia 9 don vi thoi gian
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B. Minh hoa cac b§ dir liéu thoi gian va ngir nghia
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Hinh 4. Céy phan cip bd khung dir liéu thoi gian va ngit nghia Hinh 5. Minh hoa cac bé dit lidu thoi gian va ngit nghia cho hinh 4

C. L6p ngir nghia

Cac ngir nghia dugc tich hop vao cac d6i trong khong gian va thoi gian. Ngir nghia 1a thudc tinh dung dé chua
cac cum tir ding dé giai thich mot hién twong, mot sw viéc, mot sy kién, mot bién co da xay ra trén cac ddi twong
khong gian va thoi gian. Vi du khi ta n6i loai thoi gian la loai thoi gian sy kién, vy phdi kém theo thudc tinh ngir nghia
dé giai thich loai thoi gian sy kién 1a nhu thé nao? Khi ta n6i ddi tugng thi ta phai giai thich ddi twong d6 thudc loai ddi
tuong gi? Pdi trong ndy tén gi? Poi trong nay thude ving dia 1y nao? Do ai 1a chi sé hitu, ai 1a nguoi quan 1y hay ai

la nguoi bao tri?

Thudc tinh ngir nghia con dugc dung dé giai thich cai gi da lam cho ddi twrong thay doi trong khong gian. Cai gi

d3 1am cho d6i trong mat di trong thé gisi thuc ciing nhu trong co s& dit liéu.

D. Minh hoa cac b§ dir li€éu ngit nghia va thoi gian
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Hinh 6. Ciy phén cip bo khung dit liéu ngit nghia va thoi gian va cay minh hoa cac bo dir liéu ngit nghia va thoi gian
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E. Minh hoa lich sir bién déi khong gian ciia ddi twong khong gian theo cac khoang thoi gian

[02/09/2005 - 02/09/2009] U u
E [02/09/2005-08/12/2005]

N

[08/12/2005-06/052006]

[02/09/2005-02/09/2007) = [20/08/2008-16/07/2009] [02/09/2005 - 02/09/2009]

Hinh 7. Minh hoa lich st bién ddi khong gian ctia mét cay ciu theo cic khoang thoi gian duoc chi dinh trude.

F. M6 hinh UDM
1. Gioi thi¢u

Céc phan tich va nghién ctru trén mé hinh UDM[1] 1a phu hgp cho céng tadc quan Iy d6 thi. UDM quan ly cac
d6i tugng khong gian nhung khong luu vét lich sir bién doi khong gian va gia pha cua cac ddi tugng khong gian theo
thoi gian va ngir nghia. Do véy, viéc trién khai thyuc tién mo hinh UDM can phai dugc phan tich, nghién ctu mé rong
thém hai 16p thoi gian va ngir nghia.
2. M6 hinh UDM
a) Mo hinh UDM[1] (hinh 8)

| BODY | |SURFACE| | LINE | | POINT |
0,2) (O,N) (O,N) 0,1)

(4N) N 2N
| FACE [um om| NODE o

Hinh 8. M6 hinh UDM mtrc quan niém

b) Céc thyc thé trong mé hinh UDM
- Co 4 thuc thé chinh POINT, LINE, SURFACE va BODY.
- (06 2 thuc thé phu NODE va FACE.

G. M6 hinh TSUDM

1. Tich hgp vao UDM
Tt cac budce phén tich & trén, bai bao tich hop 2 16p Time va Semantics vao md hinh dir liéu khong gian UDM
(hinh 9).

Hinh 9. Tich hop thém 2 16p Time va Semantics vaio UDM Hinh 10. TSUDM c6 kha ning luu trit cac ddi tugng
khong gian
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2. Kha ning ciia TSUDM

Sau khi m6 hinh UDM dugc tich hgp vao 2 16p Time va Semantics va sau d6 nd trd thanh mo hinh dir liéu
khong gian, thoi gian va ngir nghia c6 t€n goi la: TSUDM(Temporal and Semantic Urban Data Model). M6 hinh
TSUDM c6 kha nang luu trir cac déi tugng khong gian (hinh 10) nhu: apartments, roads, fields, houses, grounds, light
lamp, bridges theo thoi gian va ngir nghia, va dugc minh hoa bang cac bd dir liéu khong gian, thoi gian Va ngit nghia
(hinh 4, 5, 6 va 7). Ngoa1 ra, TSUDM con c6 cac kha nang truy vén theo thoi gian; co kha nang truy vén theo nglr
nghia; c6 kha nang truy van khong gian theo thoi gian va ngit nghia; c6 kha nang tim td tién va tim con chéau cua cc
dbi tugng khong gian.

3. Mo hinh TSUDM

a) Phan tich va tich hop cac thuc thé vao UDM
Qua cac budc phan tich va tich hgp cac thuc thé vao UDM, ta ¢6 21 thuc thé chinh cho mé hinh TSUDM nhu sau:
(1) Nhom thyc thé thude 16p khong gian

- Dé tra 101 ddi twong khong gian d6 toa lac trén vi tri nao? Ta ¢ cac thuc thé sau: ¢ 6 thuc thé chinh POINT,
LINE, SURFACE, SURFACETYPE, BODY, BODYTYPE va c6 2 thyc thé¢ phu NODE, FACE.

(2) Nhéom thye thé thude 16p thoi gian

- Pétra 161 dbi twong khong gian d6 sinh ra, mat di thudc loai thoi gian nao? Pbi twong d6 sinh ra va mét di vao
thoi diém hay vao khoang thoi gian nao? Ta co céac thuc thé sau: STYPETIME, TIMEUNITS, TYMDHMS,
TIMES.

(3) Nhom thye thé thude 16p ngit nghia
- Dé tra 10i loai ddi twong 1a gi? Va tén ddi twong 1a gi? Ta co cac thyc thé sau: SOBJECTSTYPE va SOBJECTS.
- D¢ tra 10i ddi twong d6 nhu thé nao? Ddi twong d6 thudc ving dia 1y nao? Doi twgng d6 do ai 1 chi s6 hitu, do
ai 1a ngudi quan 1y hay bao tri? Bién c6 ndo lam cho doi tugng thay d6i? Ta c6 céac thuc thé sau: SOWNERS,
SREGIONaS, SREGIONbS, SREGIONcS, SEVENTSTYPE, SEVENTS. 5
- Deé tra 101 ngir nghia cia tirng thude tinh trong doi trong khong gian d6 1a gi? Ta cé thuc thé SATTRIBUTES.
b) Thiét ké TSUDM mikc quan ni¢m
M6 hinh TSUDM mttc quan niém (hinh 11) quan Iy cac d6i twong do ai 1a chu sé hitu, do ai quan 1y hay béo tri?

béi tuong do nhu thé nao? Pdi tugng do6 thudc vung dia ly nao? Bién ¢b nao lam cho ddi tugng thay ddi theo thoi
gian? Ngit nghia cua ting thudc tinh cua doi tugng khong gian do 1a gi?
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¢) TSUDM muikrc logic

Chuyén mé hinh TSUDM 6 hinh 11 tir mirc quan niém sang mirc logic dwoc mé ta thanh cac quan hé sau:

- Nhom cdc quan hé quan Iy thoi gian va ngit nghia cua thoi gian

STYPETIMES#IDTTY, SEMANTICTTY, DESCTTY): mo ta cac loai dit li¢u thoi gian.

TIMEUNITS#IDTU, NAMETIMEUNIT, DESCTU, IDTTY): m6 ta cac don vi dit liéu thoi gian thudc cac loai
thoi gian nao.

TYMDHMS#DYMDHMS, YE, MO, DA, HO, MI, SE, TTYPE, IDTU, BEGINEND): mo ta céc thé hién ctia
nam: YE, thang: MO, ngay: DA, gio:HO, phut:MI, gidy:SE cho cac don vi dit liéu thoi gian.

TIMES(#IDT, DESCT, IDTBEGIN, IDTEND): mo ta céac méc thoi gian, c6 thé 1a mot diém thoi gian hay mot
khoang thoi gian, néu IDTBEGIN=IDTEND thi mo td mét diém thoi gian, con néu IDTBEGIN<>IDTEND thi mé
ta mot khoang thoi gian.

- Nhom cac quan hé quan ly khong gian, ngit nghia cua khéng gian va gia pha

NODE#IDN, X, Y, Z, IDP): mé ta toa do mot diém trong khong gian 3 chidu trén truc toa d6 Oxyz (trong mién
3D).

POINT(#IDP, DESCP, IDN): mé ta mot diém, mot diém dugce tao dung boi mot NODE trong mién 3D.
LINE#IDL, DESCL): mé ta cac duong.

LINENODE#IDL, #IDN, SEQUENCE): mét dudng phai c6 ti thiéu 2 NODE dé tao thanh.
FACE(#IDF, DESCFACE): md ta cac FACE.

FACENODE(#IDF, #IDN, SEQUENCE): mé ta cac NODE biéu dién mot FACE va thi tu (Sequence) clia cac
NODE.

SURFACETYPE#IDFT, SNAMETYPE): m6 ta cac loai SURFACE.

SURFACE#IDS, DESCS): m6 ta cic SURFACE.

SURFACEFACE#IDF, #IDS, DESC): mo ta mot SURFACE c6 nhiéu FACE hop thanh.
BODYTYPE#IDBT, NAMETYPE): mé ta cac loai BODY.

BODY#IDB, DESCB, IDBT): m6 ta cac BODY.

BODYFACE#IDB, #IDF, DESCBF): m6 ta cac loai miat BODY.

BODYPARCHIL#DBPAR. #IDBCCHIL, LEVELB): mé t& méi quan hé gia pha khong gian cua céc BODY.
SURPARCHIL(#IDSPAR. #IDSCHIL, LEVELS): mé ta mbi quan hé gia pha khong gian ctia cac SURFACE
LINEPARCHIL(#IDLPAR, #IDLCHIL, LEVELL): mé ta mdi quan hé gia pha khong gian ctia cac LINE.
POINTPARCHIL(#IDPPAR, #IDPCHIL, LEVELP): mé ta mbi quan hé gia pha khong gian ctia cac POINT.

- Nhom cac quan hé quan Iy ngit nghia va thoi gian

OBJECTSTYPE#IDOT, NAMEOBT, DESCOBT): mo ta cac loai d6i tuong.

OBJECTS(#IDOB, NAMEOB, DESCOB, LENGTH, WIDTH, HEIGHT, IDOT): md ta cac dbi tuong thudc loai
nao.

OWNERS#IDOW, NAMEOW, ADDRESS, TELEPHONE, EMAIL): md ta cac chi s¢ hitu hoac cht quan ly.
OBJOW(#IDOB, #IDOW, DESCOBJO): mé ta chu s& hitu hay chu quan 1y cac dbi trong trong khong gian.
OBJA(#IDOB, #IDA, DESCOBJA): mé ta mdi quan hé giita cac thudc tinh khong gian cua ddi tuong.
OBJE#IDOB, #IDE, DESCOBJE): md ta mbi quan hé giita cic bién ¢ xay ra trén cac d6i twong khong gian.

OBT(#IDOW, #IDB, TBEDB, TBEET, TBELT, DESC): mé ta thoi gian bét dau, két thuc cha s¢ hitu hay quéan ly
BODY.

OST(#IDOW, #IDS, TBEDB, TBEET, TBELT, DESC): mo ta thoi gian bét dau, két thic chi s¢ hiru hay quan ly
SURFACE.

OLT(#IDOW. #IDL, TBEDB. TBEET, TBELT, DESC): mo ta thoi gian bit dAu, két thic chu s& hitu hay quan 1y
LINE.
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OPT(#IDOW. #IDP, TBEDB. TBEET. TBELT, DESC): mo t4 thoi gian bt du, két thc chii s¢ hitu hay quan 1y
POINT.

ABT(#IDA., #IDB, TBEDB, TBEET, TBELT, DESC): mé ta cac thudc tinh khéng gian cia BODY thay ddi theo
thoi gian.

AST#IDA, #IDS, TBEDB, TBEET, TBELT, DESC): mé ta cic thudc tinh khong gian ciia SURFACE thay do6i
theo thoi gian.

ALT#IDA, #IDL, TBEDB, TBEET, TBELT, DESC): m6 ta cic thudc tinh khong gian ctia LINE thay ddi theo
thoi gian.

APT(#IDA, #IDP, TBEDB, TBEET, TBELT, DESC): mé ta cac thudc tinh khong gian ciia POINT thay d6i theo
thoi gian.

RceBT(#IDRc, #1DB, TBEDB, TBEET, TBELT, DESC): mo ta vi tri toa lac cua dédi tugng khong gian BODY theo
thoi gian.

ReST(#IDRe, #IDS, TBEDB, TBEET, TBELT, DESC): méta vitri toa lac ctia d6i tuong khong gian SURFACE
theo thoi gian.

ReLT(#IDRc, #IDL, TBEDB, TBEET, TBELT, DESC): md ta vj tri toa lac ciia ddi tugng khong gian LINE theo
thoi gian.

RcPT(#IDRc. #IDP, TBEDB, TBEET, TBELT, DESC): md ta vi tri toa lac cua ddi tugng khong gian POINT theo
thot gian.

EBT(#DE. #IDB, TBEDB, TBEET, TBELT, DESC): mé ta mét bién ¢6 cu thé gan lién véi thoi gian xdy ra ciia
bién co trong thuc té doi voi BODY theo thoi gian, c6 thoi gian bat dau va két thuc trong 3 loai thoi gian da trinh
bay trong bai bao.

EST#IDE, #IDS, TBEDB, TBEET, TBELT, DESC): mé ti mot bién ¢6 cu thé gin lién véi thoi gian xdy ra cla
bien co trong thuc te¢ doi voi SURFACE theo thoi gian, co thoi gian bat dau va ket thuc trong 3 loai thoi gian da
trinh bay trong bai bao.

ELT®#IDE, #IDL, TBEDB, TBEET, TBELT, DESC): mé td mot bién c6 cu thé gén lién véi thoi gian xay ra cla
bién co6 trong thyc t¢ doi voi LINE theo thoi gian, c6 thoi gian bat dau va ket thuc trong 3 loai thoi gian da trinh bay
trong bai bao.

EPT(#IDE, #IDP, TBEDB, TBEET, TBELT, DESC): md ta mt bién ¢ cu thé gan lién voi thoi gian xay ra clia
bién co trong thuc té doi vdi POINT theo thoi gian, c6 thoi gian bat dau va két thac trong 3 loai thoi gian da trinh
bay trong bai bao.

ATTRIBUTES(#IDA, SNAMEATT, DESCATT): mé ta y nghia cho cac thudc tinh khong gian cho cac dbi tugng
BODY, SURFACE, LINE, POINT.

REGIONaS(#IDRa, SNAMERa, DESCRa): mé ta vi tri theo cip Thanh phd truc thugc Trung wong/Tinh.
REGIONbS(#IDRb, SNAMERD, DESCRb, IDRa): mé ta vi tri theo cip Thanh phd (tryc thudc Tinh)/Quén/Thi

xa/Huyén.
REGIONcS(#IDRc, NAMERc, DESCRc, IDRb): md ta vi tri theo cap Phuong/Xa/Thi tran.

OBREa(#IDOB, #IDRa, DESC): mo ta vi tri toa lac clia cac ddi twong khong gian theo cép tp truc thudc Trung
uvong/Tinh.

OBRED(#IDOB, #IDRb, DESC): mé ta vi tri toa lac cua cac ddi tugng khong gian theo cép Thanh phé (truc thude
Tinh)/Quan/Thi xa/Huyén.

OBREc(#IDOB, #IDR¢, DESC): mé ta vi tri toa lac cia cac ddi twong khong gian theo cAp Phuong/Xa/Thi tran.
EVENTSTYPE#IDET, EVENTTYPE, DESCEVET): mb ta cac loai bién c6: loai bién ¢ do thién tai; loai bién cb

do’ con nguoi ap dat hay gay ra; loai bién cb do su vat tac dong 1én sy vat 1am cho cac sy vat thay déi hay bién
mat;...

EVENTS(#IDE, IDET, NAMEEVE, DESCEVE): mé ta bién c6 trong céc loai bién ¢0, vi du: quy hoach va héa
hoan 1a 2 bién c0 thudc loai bién c6 do con nguoi gay ra; sat Io, con bdo va dong dat 1a 3 bien co thude loai bién co
do thién tai gay ra;..

Luu y: Truong (field) co ddu (#) ¢ phia trude la truong khoa chinh; truong co ddu gach chan la truong khéa ngoai;
con trwong cé dau (#) 6 phia trude va dong thoi c6 dau gach chan & phia dwéi la truong dong hai vai tro vira la khéa
chinh va khoa ngoai.
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d) Xay dung cic truy vin khong gian theo thoi gian va ngir nghia

Truy vén 1: Tim va hién thi khong gian ql‘lé trinh xay dung cdy cau “Phii My” theo thoi gian va ngit nghia. Cac
khoang thoi gian xay dung cau “Phu My”: [02/09/2005€ T1-08/12/2005€ T2]; [30/12/2006€ T1-
30/12/2007e T2]; [30/12/2007€ T1-20/08/2008e T2]; [02/09/2005€ T1-02/09/2007< T2];

[20/08/2008€ T1-16/07/2009€ T2]; [02/09/2005€ T1-02/09/2009€ T2] va 1a loai thoi gian sy kién.

Truy véan 2: Tim va hién thi cic ngdi nha do 6ng “Pham Dang Khéi” 1a chu s hiru.

Truy van 3: Tim va hién thi cac ngdi nha do ba “Pham Thao Nguyén” la chii s& hitu trong khoang thoi gian
[08/09/1998€ T3 — 12/06/2008€ T4] va la loai thoi gian phap ly.

Truy vén 4: Tim va hién thi ng6i nha c6 ma sb B1 gdm khong gian, thoi gian va ngit nghia. Dé tra 161 B1 do nhiing ai
la chu s¢ hiru, thudce vung dia 1y nao? va khoang thoi gian xay dung.

Truy van 5: Tim va hién thi khong gian cic ngdi nha theo ting bién c¢b va khoang thoi gian: (1) {Quy hoach,
[08/09/1998e T8 — 12/06/2012€ T9]}; (2) {Con bao, [08/09/1998< T8 — 12/06/2012€ T9]}; (3) {Sat 19,
[08/09/1998€ T8 —12/06/2012€ T9]} va la loai thoi gian co s dit ligu.

Truy vén 6: Tim va hién thi cdc ngdi nha theo cac diém thoi gian, cac ngdi nha dugc xdy dung trong nhing nam: 1985 T8;

1990 T8; 1994€ T8; 1998 T8; 2001 T8; 2006 T8; 2010 T8 va la loai thoi gian co so dit ligu.

Truy van 7: Tim va hién thi khong gian cac ngdi nha co thoi gian xdy dung khoang 3 ndm trudc nam 2007€ T(Tim
theo khodng thoi gian trudc nam cho trudc) va la loai thoi gian co so dir liéu.

Truy véin 8: Tim va hién thi khong gian cac ngdi nha c6 thdi gian xay dung khoang 5 ndm sau nam 2007€ T8 (Tim
theo khoang thoi gian sau nam cho triedc) va 1a loai thoi gian co sé dir lidu.

Truy véan 9: Tim cac ngdi nha t6 tién ciia mot ngdi nha cho trude.

Truy van 10: Tim cac ngdi nha con chéu ciia mot ngdi nha cho trude.

Truy vin 11: Tim va hién thi 5 thé hé trudc cia mot ngdi nha cho trude.

Truy vAn 12: Tim va hién thi 5 thé hé sau ciia mot ng6i nha cho trude.

Truy véan 13: Tim va hién thi khong gian cac ngdi nha trudc ngay bi dong dat vao ngay 30/12/2000€ T1 va loai thoi
gian su kién.

Truy van 14: Tim va hién thi khong gian cdc ngdi nha dwoc xdy dung moi sau ngiy bi dong dit vao ngay
30/12/2000€ T2 va la loai thoi gian sy kién.

Truy véan 15: Tim va hién thi khong gian ciy cau “Can Tho” trudc ngay 26/09/2007€ T1 bj tai nan va 1a loai thoi gian
su kién.

Truy van 16: Tim va hién thi khong gian cay cau “Can Tho” sau khoang thoi gian [26/09/2007e T1-25/08/2008€ T2]
bi tai nan va 1a loai thoi gian su kién.

Truy vin 17: Tim va hién thi khong gian cac ngdi nha theo ting thé hé con chau ctia mot ngdi nha c6 ma sd cho trudc.

Truy véan 18: Tim va hién thi khong gian cac ngdi nha theo timg thé hé cha con ciia mot ngdi nha co6 mi s cho trude.

Truy van 19: Tim va hién th; khong gian ciy cdu “Phu MS/”’ dugc xay dung trong khodng thoi gian tor ngay
02/09/2005€ T8 dén ngay 02/09/2009e T9 va theo bién co6 “Quy hoach” va 1a loai thoi gian co s¢ dit liéu.

Truy vén 20: Tim va hién thir khong gian cay ciu “My Thuafmj’ dqqc xay dung trong khoang thoi gian tir ngay
06/07/1997€ T8 dén ngay 21/05/2000e T9 va theo bién c6 “Quy hoach” va la loai thoi gian co s¢ dit liéu.

¢) Thiét ké giai thuit tim t6 tién va tim con chau

- Luu dd giai thuat tim t6 tién va tim con chau (hinh 12 va hinh 13)

5 &
Nhép Body Con N 4 Nhip Body ChaN &

Knong
Tim Céac Body Con
chiu ciia mgt Body

Dua Ming 2 chidu ArrChildDirect chira cic
Body Con chiu ciia mjt thé h¢ viea tim dwge, di
tim tiép cac Body Con chau ciia thé h¢ ké tiép do.

Pua Ming 2 chidu ArrParDirect chira cic
Body Cha ciia mdt thé h¢ vira tim dwgc, di tim
tiép cic Body Cha ciia thé hé ké tiép do.

D qui £
Thém cic Body Cha vio 2 Ming 2 chidu: ArrParDirect va ArrParAll
1. Ming 2 chiéu ArrParDirect chira cic Body Cha ciia mt thé hé vira tim dwoc.
2. Mang 2 chidu ArrParAll chira cic BodyCha cia tét ¢ cic thé hé trude do tim dwge.

Xuit két qua

im Cic Body Cha
ia mt Body con

Dé qui T

Thém cic Body Con chau vao 2 Méng 2 chidu: ArrChildDirect va ArrChildAll
1. Miéng 2 chiéu ArrChildDirect chira cic Body Con chau ciia mdt thé h¢ vira tim dugc.
2. Ming 2 chidu ArrChildAll chira cic Body Con chéu ciia tit ci cic thé hé trude dé tim

dugc.
Xuét két qua

Hinh 12. Luu d6 giai thudt tim t6 tién cia Body con .
Hinh 13. Luu d6 giai thuat tim con chau cua Body cha
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- Giai thuat tim t6 tién ciia mot BODY con (hinh 12)
Dinh nghia mjt bang tam dé chua cac Body con chau: tblAncestors; Khai bao i 1a bién toan cuc = 0;
Khai bao j 1a bién toan cuc := 0; Khai bao GCount la bién toan cuc := 0;
Khai bdo mang chtra tit ca con chau: ArrAncestors; Khai bdo mang 2 chiéu chira cic Body Cha truc tiép:
ArrParDirect;
Khai bao mang 2 chiéu chira tit ca cic Body Cha: ArrParAll;
CAp phat dong cho 2 mang 2 chidu: ArrParDirect va ArrParAll
Function F_SearchAncestors ( BodyChild ) Tra ra ArrAncestors La
Khai bao tén ngoai 1¢: CStop {Piéu kién dimg ciia ham dé quy)

CStop Exception;
Cursor nCur(Tham s 1& danh sach cac Body Con chau) Is Truy van cic Body T6 tién;
Bit dau
Mé nCur(BodyChild); Liy cic Body T6 tién & thé hé nao d6 tir nCur;
While nCur phat hién ra c6 dit liéu Loop
ArrParAll(i) := BodyParent; ArrParDirect(j) := BodyParent;
Tang chi sb i cia mang ArrParAll 1én 1 don vi; Tang chi sb j cia mang ArrParDirect 1én 1
don vi;
Lay cac Body t6 tién & thé hé nao do tir nCur;
End loop;
Pém thé hé GCount 1én mot don vi;
If Phat hién ra hét dir liéu: ArrParDirect Then
Raise CStop;  {Piéu kién dirng ham dé quy khi hét di liéu)
End if;
For direct In 1..Dén hét mang 2 chiéu: ArrParDirect Loop
tblAncestors <= ArrParDirect(direct); {Pé Body t6 tién vdao bing}
Tra ra F_SearchAncestors(BodyChild); {Recursive Function}
End loop;
Tra ra ArrParDirect; {Trd ra DS Body Cha ciia thé hé dau tién)
Ngoai 1¢: Khi CStop Thi Tra ra ArrParAll; {Trd ra DS Body Té tién ciia nhiéu thé hé}
Két thic ham; {F_SearchAncestors}

- Cai dat giai thuat tim td tién cua mot BODY con (hinh 12)
Create Table tblAncestors (Idan Char(10 byte), Generations Number(*,0) );
Create Or Replace Procedure P_SearchAncestors ( p_ArrAncestors Out Sys Refcursor, p IDChild In Char)

Is

Type Myrecord Is Record(Idb P Char(10), Generations Int:=1);

Type ArrAncestors Is Table Of Myrecord; ArrParAll ArrAncestors = New
ArrAncestors();

ReceiveAn ArrAncestors := New ArrAncestors(); ArrParDirect ArrAncestors =

New ArrAncestors();
I Int:=1; GCount Int:=2;
Function F_SearchAncestors(pIDB In Char) Return ArrAncestors Is
J Int:=1; Cstop Exception; Sunny nCur%Rowtype;
Cursor Ncur (pIDB In Char ) Is Select Idbpar From BodyParChil Where (Idbchil In (pIDB))

(Idbchil IN (Select Distinct IDAn From tblAncestors));
Begin ArrParDirect.Delete();
Open nCur(pIDB);
Fetch nCur Into Sunny;
While nCur%NOTFOUND=False Loop
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ArrParAll.Extend(I); ArrParAll(I).IDB P := Sunny.IDBPAR; ArrParAll(I).Generations:=
GCount;

I:=I+1; ArrParDirect.Extend(J); ArrParDirect(J).IDB_P := Sunny.IDBPAR; J:=J+1;
Fetch nCur Into Sunny;
End Loop;
GCount:=GCount+1; Delete tblAncestors;
Close Ncur;
If ArrParDirect.Count<=0 Then Raise Cstop; End If;
For direct In 1..ArrParDirect.Count Loop
If ArrParDirect(direct).Idb_P Is Not Null Then
Insert Into tblAncestors(Idan) Values(ArrParDirect(direct).Idb_P);
End if;
If direct=ArrParDirect.Count Then Return
F_SearchAncestors(ArrParDirect(direct).IDB_P); End if;

End Loop;
Return ArrParDirect;
Exception When Cstop Then Return ArrParAll;
End F_SearchAncestors;
Procedure P_StoreAncestors (pIDB IN tblAncestors.IDAn%TYPE) Is Begin
Delete tblAncestors; Commit; ReceiveAn.Extend();
ReceiveAn := F_SearchAncestors(pIDB);
For I In 1..ReceiveAn.Count Loop
If rtrim(ReceiveAn(I).IDB_P)!="XXX' Then

Insert Into  tblAncestors(Idan, Generations) Values(ReceiveAn(I).IDB_P,
ReceiveAn(I).Generations);

End if;
End Loop;
End P_StoreAncestors;
Begin P_StoreAncestors(p IDChild);
Open p ArrAncestors For Select IDAn, Generations From tblAncestors;
Exception
When No Data Found Then Raise Application_Error(-20001, 'Khong Co Du Lieu');
End P_SearchAncestors;

- Giai thuat tim con chau ciia mot BODY cha (hinh 13)

DPinh nghia m{t bang tam dé chua céac Body con chau: tblDescendants; Khai bao i 1a bién toan cuc = 0;
Khai bao j 1a bién toan cuc := 0; Khai bao GCount 14 bién toan cuc := 0;
Khai bdo méang chira tat ca con chau: ArrDescendants;
Khai bao mang 2 chiéu chira cac Body Con chau tryc tiép: ArrChildDirect;
Khai bao mang 2 chiéu chira tat ca cac Body Con chau: ArrChildAll;
Cép phat dong cho 2 mang 2 chiéu: ArrChildDirect va ArrChildAll
Function F_SearchDescendants ( BodyParent ) Tra ra ArrDescendants
La Khai bao tén ngoai 1¢: CStop {Diéu kién ding ciia ham dé qui}
CStop Exception;
Cursor nCur(Tham s 1a danh sach cac Body Cha) Is Truy van cic Body Con;
Bit diu M nCur(BodyParent); Liy cic Body Con chau & thé hé nao do tir nCur;
While nCur phat hién ra c6 dit liéu Loop
ArrChildAll(i) ;= BodyChild; ArrChildDirect(j) := BodyChild;
Tang chi sé i cia mang ArrChildAll 1én 1 don vi; Tang chi sb j cua mang ArrChildDirect
Ién 1 don vi;
Lay cac Body Con chau & thé hé nao d6 tir nCur;
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End loop;
Pém thé hé GCount 1én mot don vi;
If Phat hién ra hét dir liéu: ArrChildDirect Then
Raise CStop;  {Diéu kién ding ham dé qui khi hét dir liéu}
End if;
For direct In 1..Dén hét mang 2 chiéu: ArrChildDirect Loop
tblDescendants <= ArrChildDirect(direct); {P6 Body con chéu vao bang}
Trara F_SearchDescendants(BodyParent); {Recursive Function}
End loop;
Tra ra ArrChildDirect; {Trd ra DS Body Con chdu ciia thé hé dau tién)
Ngoai 1&: Khi CStop Thi  Tra ra ArrChildAll; {Trd ra DS Body Con chdu ciia nhiéu thé hé}
Két thiic ham; {F_SearchDescendants}

- Cai dat giai thuat tim con chau cua mot BODY cha (hinh 13)

Create Table tblDescendants (Idan Char(10 byte), Generations Number(*,0) );
Create Or Replace Package PGV Is

Type Myrecord Is Record(IDBChild Char(10), Generations Int:=1);
Type ArrDescendants Is Table Of Myrecord; ArrChildAll ArrDescendants := New
ArrDescendants();

ArrChildDirect ~ ArrDescendants := New ArrDescendants(); ReceiveDes ArrDescendants := New
ArrDescendants();

I Int:=1; J Int:=1; GCount Int:=2;

End PGV;

Create Or Replace Function F_SearchDescendants(pIDB In Char) Return PGV.ArrDescendants Is
CStop  Exception; Sunny nCur%Rowtype;
Cursor nCur (pIDB In Char ) Is Select Idbchil From BodyParChil Where (Idbpar In (pIDB)) Or

(Idbpar IN (Select Distinct IDDes From
tblDescendants));

Begin
PGV.ArrChildDirect.Delete();
Open nCur(pIDB);
Fetch nCur Into Sunny;
While nCur%NOTFOUND=False Loop
PGV.ArrChildAll.Extend(PGV.]); PGV.ArrChildAIl(PGV.1).IDBChild := Sunny.IDBChil;

PGV.ArrChildAll(PGV.I).Generations:= PGV.GCount; PGV.I:=PGV.I+1;
PGV.ArrChildDirect.Extend(PGV.J);

PGV.ArrChildDirect(PGV.J).IDBChild:= Sunny.IDBChil; PGV.J:=PGV.J+1;
Fetch nCur Into Sunny;

End Loop;

PGV.GCount:=PGV.GCount+1; Delete tblDescendants; Close nCur;

If PGV.ArrChildDirect.Count<=0 Then Raise CStop; End If;

For direct In 1..PGV.ArrChildDirect.Count Loop

If PGV.ArrChildDirect(direct).IDBChild Is Not Null Or Trim(PGV.ArrChildDirect(direct).IDBChild) !="
Then

Insert Into tblDescendants(IDDes) Values(PGV.ArrChildDirect(direct).IDBChild);
End if;
If direct=PGV.ArrChildDirect.Count Then
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Return F_SearchDescendants(PGV.ArrChildDirect(direct).IDBChild);
End if;
End Loop;
Return PGV.ArrChildDirect;
Exception
When CStop Then Return PGV.ArrChildAll;
End F_SearchDescendants;

- Minh hoa lich st str dung thira (hinh 14):

B172 ‘ B174 ‘ »010
B172 ‘ B173 ‘ B170 ‘
2006
B169 \ B171 \ B170 Lzom
B169 \ B166 \ B167 \ B170 \ 190
B161 ‘ B165 ‘ B166 ‘ B167 ‘ B168 ‘ B164 ‘ 1004
‘ | B1e1 | B162 \ B163 | Btea | 1990
}‘B1‘BZ‘BS‘B4‘BS‘BB‘B7‘BB‘BQ‘B10‘
3 o 1985
(Dt nén) 1980

Lich st str dung thura

Tir hinh 14, ching ta tim duoc t6 tién (gia pha) clia ngdi nha c6 ma sé “B172” (hinh 15), va tim dugc con chau
(gia pha) ctia ngdi nha c6 ma so “B8” (hinh 16) dudi day:

B172 |
B172 |
B169 | B171 |
B169 | B166 | B167 |
B161 | B165 | B166 | B167 |
B161 | B162 \ B163 |

,,,,{31‘32‘33‘B4‘85‘BG‘B7‘B&‘

: Thira
- (Dt nén)

Tb tién (gia pha) ciia ngdi nha c6 mi sé “B172”

B172 ’ B174 ‘

B172 ‘ B173 ’ B170 ‘

B171 | B170 |

Tnéned | | Bte7| B170 |
} B167 ‘ B168 ‘
} B163 ‘

[ e ]

Con chau (gia pha) cua ngdi nha c6 mi sb “B8”

Truy véin 21: Tim t6 tién ciia ngdi nha c6 ma s “B172”(hinh 14 va hinh 15). Ap dung giai thuat tim to tién & muc
I1.G.3.e, két qua tim dugc 1a thtr tu cac doi (gia phd) theo tirng theé hé cuia ngdi nha “B172” trong bang 6 nhu sau:
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Biang 6. Liét ké thir ty cac doi (gia pha) theo timg thé hé ciia ngdi nha “B172”.

o DU LIEU PAU RA
DU LIEU PAU VAO (Két qua tim duwoc ld cde ngdi nhd 16 tién ciia ngdi nha ¢6 md sé “B172”)
T(f) t1€Nqai 5(thé he 5) B171
«B172” T(;) t%f:mam 4(thé h¢ 4) B169
(0’. thé: hé 6) T? t%?nd(‘ﬁ:‘,(théhé}) B165, B166, B167
’ To6 ti€ngyi 2(thé hé 2) B161, B162, B163
T tiéNgai 10 he 1) Bl, B2, B3, B4, B5, B6, B7, B8

Truy véan 22: Tim con chau cta ngdi nha c6 mi s6 “B8”(hinh 14 va hinh 16). Ap dung giai thuat tim con chau ¢ muc
I1.G.3.e, két qua tim dugc 1a thu tu cac doi (gia phd) theo tirng the h¢ ciia ngdi nha “B8” trong bang 7 nhu sau:
Bing 7. Liét ké tht ty cac doi (gia pha) theo timg thé hé cia ngdi nha “B8”.

T ATV A DU LIEU PAU RA
DU LIEUDAU VAO (Két qua tim duge 1 cdc ngdi nhd con chdu ciia ngdi nha c¢6 ma sé6 “B8”)
Con chaudm 2(thé hé 2) B163
Con chaudm 3(thé hé 3) B167, B168
“B8” Con chaudm 4(thé hé 4) B170
(0 thé hé 1) Con Chaudm 5(thé hé 5) B171
Con chaudm 6(thé hé 6) B172, B173, B170
Con Chaudm 7(thé hé 7) B174
ILTHUC NGHIEM

Trong phan thtr hai, bai bao clng da phan tich va m¢ rong m6 hinh UDM thanh mé hinh TSUDM. Céc quan hé
va cau tric cua mo hinh TSUDM s& ho tro luu trit dit lidu khong gian, thoi gian va nglr nghia. Phan thir ba nay tap
trung vao biéu dién cac truy van théng qua cac man hinh két qua dugc viét bang ngdn ngit C#[5][6] va md hinh
TSUDM dugc cai dat trong hé quan tri co s& dir li¢u Oracle 11G[7][8].

Truy van 1: Tim va hién thi khong gian qua trinh xdy dung cdy cau “Phii My” theo thoi gian va ngit nghia. Céac

khoang thoi gian xdy dung cdu “Phti M§” nhu: [02/09/2005€ T1-08/12/2005€ T2] (hinh 17);

[30/12/2006€ T1-

30/12/2007€ T2] (hinh 18); [30/12/2007€ T1-20/12/2008€ T2] (hinh 19); [02/09/2005€ T1-02/09/2009€ T2] (hinh 20)

va la loai thoi gian sy k1en

= O tugng
Tén

~ Loy thai gian
Lowi tha gian

- This gian xby dymg
Thet gian bt dlu/kt thx

= Whadng that gian xdy dyng
Thl gian bit diu

02082005

= Diém thar glan iy dung

- Thel ghan 4 hi/quin b

= ol 3 e hay el g by

Trin Anh Minh  Mgual quin iy

Thisel phs Ha Chi Mink

Chidu did Chita ring Mo
Cha P M Han 2000 m (kieseng ké duding dlie 27.5m Bl qua Sbog S4i Gén

That glan skifn  Thet glan bit dhu xhy ra vb kit thec & th gl thwic. €8 ngdy

LHI009-000 ket thisr  Thil plan xly dyng clu Phal My, bic qua séeg 54l Gon
WI0OS-0rl bt ey Th glan uiy dung chu Pha MY, bic qua stag 581 Gba

Thet gian kit thue
0871212005

= Thanh phd truic thade tink Qudn: Thi xi: Huyén
Tén TP.Tre thude tebiCuiniTH) xi|Hupén [T

Hflu-. . Corgeoy #% Tim

“ Logi 88 rugng
Tén

Chu dity ving. ki ré quat  Chu ety viing logl mal

Ma

Mt

TP g thudc Trung woeg

Motén  Chi s hia hay guinty Ddachi  Dién thosl Email
HCM  0S03.762839  piruongdtgmail

= Tinh hay Thinh phé tgc thude trung wang
Tén tink hay TP.Try thude trang uang Mot

Hinh 17. Hién thi ngit nghia va hinh cu c6 thoi gian xay dung [02/09/2005€ T1 - 08/12/2005€ T2].

= Thet glas xiy dymg
The glan bit i/t thic:

m . Coegoy #% Tim

22009000 ket thac  Thal gi

mu

=/ Knoiing thel gian xby dyng
Thet glan it di
30712
= D that it xiy dumg
= Thil glam s hiu/gquis I
= Chil 5 il hary chvl quiie Iy

Telin Ak Mk Nguol quis 1

2005000 bat dau Mmlhmdumw hdec quia sidng S Gon

Thes gian ket thic
30/12/2007

Hgtén  Chisd hina hay quin by Diachi  Didm thoai Emait

= Tirih hy Thinh phe trgc thud trung using

Tién tink hay TP.Trys thudc trung uong Mo th
“Tianh ph HB Chi Minks TP tryc thuadc Trung wang
= Thisk phsé tryc thude tink: Gubn: Thi i Hupén
Tém TP Try thutc tnlQuiniThi x| Huyén Mo,
Quin 2
Quin 7
~ Thing tin vé Phwiting ; X Thi triin

i PrussngXA[Thj trin Mo
Poniting Thach Mj Lok Qo 2 - HCM (Cli Pl M)
Piniting Tiin Thujn Béng Grafin T - HCM (Tl Pl M)
Phwitng Phal Thudn Quen 7 = HCM (i Phed M)
= Thitng the vit bién o
Bign o8 M T i o BeEn o
Qus hogch Logi biéin of do con ngudl sp dit hay glyra

HCM 0901762839 pruongigmal
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Truy véan 3:

Hinh 18. Hién thi ngit nghia va hinh cu c6 thoi gian xay dung [30/12/2006€ T1 - 30/12/2007€ T2].

% Hithdng . Congecy #% Tim

2/9/2009-0:0:0 ket thue  Thai glan xdly dung chu Pha My, bic qua séng S Gon
9/9/2005-0:0:0 bat dau  The gian xdy dung chu Phi My, bic qua séng Sii Gan
= Khaing théi gian xiy deng

Thi gian bit diu Thei gian két thuc
30/12/2007 20/12/2008
= Diém thef gian xiy dyng
) Thé glan 5é hifu/quin fy
~/ Chi 56 hifu hay cha quin I

Hotén  Chi s& hitu hay quin ty Diachi _ Dién thoai Email
Trdn Anh Minh  Ngudi quin I HCM 0903762839 potruong@gmal
¥ ] ] .

~ Tinh hay Thinh phé tru: thubc trung udng

Tén tinh hay TP.Tryc thudc trung uong Mot
Thinh phé Ha Chi Minh TP tnvic thisk Tring wang
. W
~| Thiinh phé truc thude tinh: Quire Th xik Huyén
Tén TP Trye thut tinh|Gubn{Thi xé|Huyén Mét
Quin 2
Quin7
- Théng tin vé Phuing ; i Thi trin

Tén Phuting|XA[Thj tréin [
Phuiing Thach My Lal Quin 2 - HCM (Chu Phal M§)
Phuéng Tan Thudn Bbng Quiln 7 - HOM {Chu Phat My)
Phuing Pha Thuln Quin 7 = HCM (Clu Pha Mj)

Logi thai glan i
Thai gian sy kign Mllilfl_@uuiymnmmd'ﬂﬁﬂmm.ﬂm
= Thal gian xiy dyung
Thesi gian bit diu/két thic Mt

Phéeg 10/ Tha rikd:

Hinh 19. Hién thi ngit nghia va hinh cu c6 thoi gian xay dung [30/12/2007€ T1 - 20/12/2008€ T2].

% Hithéng  Céngey #& Tim

~ Thif gian xiy dung

Thai gian bit diu/ket thic Mé ti
2/9/2009-0:0:0 ket thue  Thai gian ity dyng ciu Phi My, bic qua séng Sai Gon
9/8/2005-0:0:0 batdau  Thai gian xiy dyng ciu Phi My, bic qua séng Sii Gan

~ Khodng th gian xiy dysg
Thei gian bt diu Theti gian ket thic
02/09/2005 02092009
! Diém thés gian xiy dung
~ Théfi gian & hiu/quén Ij
~| Chil 58 hiu hary chi quin iy
Ho tén Chil & hilu hay quén I Dja chi _Dién thoa
Trin Anh Minh  Ngui quin Iy HCM  0903.762839
«L - - - J
~ Tinh hay Thinh phé trye thube trung ueng
Tén tinh hay TP.Tric thude trung udng M 4
Thinh ph& HE Chi Minh TP tryc thudc Trung wang
o = m
|~ Thanh pha tryc thuc tin: Quan: Thi xi Huyén
Tén TP.Tryc thudc tinh|Guga|Thi xi|Huyén MG td
Quin 2
QuinT
T w
~ Théng tin vt Phuiding ; X Thi triin
Tén Phuding X Thj tréin Mé t
Phusding Thach MF Lo Quéin 2 - HCM (Chu Pha My)
Phuéng Tén Thuin Déng Quin 7 - HOM (Ciu Phad M)
Phusging Phil Thudn Quiin 7 - HCM (Cau Pha My)
|~ Thang tin v bién ¢
Biéncd  Mb td bién Logd bién cé
Qui hoach Loai bién ¢ do con ngu@l p dit hay giy ra

Hinh 20. Hién thi ngit nghia va hinh ciu c6 thoi gian xdy dung [02/09/2005€ T1 — 02/09/2009¢ T2].

Tim va hién thi cdc ngdi nha do ba “Pham Thao Nguyén” la chu s¢ hiru trong khoang thoi gian

[08/09/1998e T3 — 12/06/2012€ T4] va 12 loai thoi gian phép ly. (hinh 21)

= Thei glan s& hifw/qudn b
Thtl glan bit duket thic Métd
08/09/1998 - 12/06/2012

= Chi 388 hiu hary chii quin Iy
Ho tén Chi 38 bl hay gqudn I

- TMMMPMW( thuéc trung vong
Tén tinh hay TP.Tryc thes trung uong. Ma

¥ = ]
= Thisnh phé trye thube tinh: Quin: Thi xi: Huyén

Tén TP.Tryie thude tinh|Quin]Thi xi]Huygn L]
Quén Tén Phi

| Théing tin v& Phuding ; K& Thi trén

Tén Phudng|Xa{Th triin Mé i
Phuding Hikp Tin
Bién c6 M th bin o6 Logi bi
L Aoych -

Hinh 21. Céac ng6i nha do ba “Pham Thao Nguyén” 1a chi s¢ hitu trong khoang thoi gian [08/09/1998€ T3 — 12/06/2012€ T4].
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Truy véan 5: Tim va hién thi khong gian cic ngdi nha theo timg bién ¢ va khoang thoi gian, hinh 22:{Con bdo,
[08/09/1998€ T8 — 12/06/2012€ T9]}; hinh 23: {Sat 16, [08/09/1998€ T8 — 12/06/2012€ T9]} va 1a loai
thoi gian co so dir ligu.

08/09/1998 12/06/2012
= Didm th glan iy dyng
~ Thisl gian s hitw/quin 1y
~ Chvi 4 hifu hay chi quin I
* Tinh hay Thinh phé tryc thudc trung wong
Tén tinh hay TP.Trc thuge trung weing Ma ﬁ @
Thanh ph& HB Chi Minh @
o[ ) .

~ Thinh phs trye thuge tins Quén: Thi xi Huyén
Tén TP.Tryc thuge tinh|GudalThi xi[Huyén ™
Quén Tén Phil
L) e L] J
~ Théng tin vé Phuiing ; Xi Thi trin

Tén Phasng|Xa[THj tréin M th
Phudng Hiép Tin

~ Théng tin v bifn c6
Bién c6 M ti biin c6 Loai bi
Can bso

]
Hinh 22. {Con bao, [08/09/1998e T8 — 12/06/2012€ T9]}.

¥V HéthSng . Congcoy #% Tim

= Logi déi tugng
~ DEl tugng T ¥
Tén (Chifu dai

Nha ciip 4 T 2
e Wl Phieg ta/Th rhi.
* Loyl thai glan i
* Thii glan xiy dung
~ Whodng thil glan xiy dung

Thei gian bt diu Thet gian ket thee
08/09/1598 L2/06/2012
~ Diém théd gian xdy dyng

= Thei gian & hinu/quin 1 i
~' Chil 54 hilu hay chil quin Iy
= Tinh hay Thinh phé trc thubc trung uang

Tén tinh hay TP.Trye thuje trung uing Mé
ik D Ho Gl Wl

! =
=~ Thinh phd tryc thude tish: Quin: Thi xi: Huyén
Tén TP.Tryge thude tinhjQuin|Thi x&[Huyén Mé
Quin Tan Phi

( " ] v
= Théng tin v Phuang : Xi: Thi trin
Tén Phuang|Xa[Th| trin Mb ti
Phuiting Hiép Tin

] J
= Théng tin vé bin c&
Bién c6 M th bién c5. Logi bi
satle
= Lich sir i dyng thira
I 1=

Hinh 23. {Sat 10, [08/09/1998€ T8 — 12/06/2012e T9]}.

Truy véan 22: Tim con chau ciia ngdi nha co mi s “B8” (hinh 14). Két qua tim duoc cac ngdi nha con chau theo hinh
24 va25.

* Tinh hay Thinh phé tryc thuds trung uong

= Think phé tryc thude tink: Quin: Thi xi: Huyén
* Théing tin vt Phuting ; X& Thi tréin

~ Théng tin vé bién c8

= Lich sif i dyng thia

- wiri Wi

wir " i
-

e - R W

o L e | ww )

S e [ ww [ e [ ee | e

— na o e

LR AL M A A A L
=

-

SERREER R

-
Thrm 4 tién ola ngél nh cé ma 58 'B172
! mMmmmwmmdﬂ

Thihg T Bz L)

“-TMl Ll | Lile] e

NT"fi mn "

w..'fna a7 )

h‘lbﬂ o | e ?/ Trat

BT L] Tou B

Hfm = Phang ta/Ths b

~ Tim t& tién cla ngdi nhd c6 ma 55 B174°

Hinh 24. C6 2 ngdi nha B167 va B168 vira tim dugc & thé hé 3.
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" Hethéng , Céngeu #4 Tim [ i3 Thanh dieu khin
~ Thel glan s& hiu/quan ly -

~ Chi $& hifu hay chi quan 1j
~ Tinh hay Thanh phé truc thuc trung udng True ¥
~ Thiinh phé tryc thude tinh: Quiin; Thi xi; Huyén True 2
~ Théng tin vé Phudng ; X& Thi trin Phéng te/Thy nidk

True X

~ Théng tin vé bién c6
~ Lich sir st dung thira
Ry oz " L
_— s i "
i "

" o | mw s

" e | e | wwr | o e

(21 " "o e

-

i
4
fiiiity

R A A L
™

™ s
~ Tim t& tién cia ngéi nha cé mé 56 ‘B172°
- ﬂmcoﬂ:h&lcli-lngbirh&cém_i(ﬂ"ﬂs'

Théhe 7 B | B1T4
Thénes B [ wars B170 ?-
t mmmm oo B172 B173 B170
Théhe § Bin B170
nu'lnu B167 B0
Théhe 3 Bi67 | B16s
Thé b 2 816
anu B8

~ Tim & tién cla ngéi nha cé ma s& 'B174°

Ty

Hinh 25. C6 3 ngdi nha B172, B173 va B170 vira tim dugc & thé hé 6.

IV. KET LUAN

Trong bai bao nay, ching toi da tap trung trinh bay viéc mé rong hai 16p thoi gian va ngit nghia bd sung vao mé
hinh dit liéu khong gian UDM dé tré thanh mé hinh TSUDM. Bai bdo ciing trinh bay sy can thiét cta hai 16p thoi gian
va ngir nghia nham phuc vu cho cac tng dung GIS va mé ta chi tiét cach tich hop hai 16p méi nay. Mé hinh TSUDM
md ra hudng mai trong viée ho trg phwong phap luu trir dir liéu khong gian, thoi gian va nglt nghia. M6 hinh TSUDM
khong chi ¢6 kha nang truy van khong gian theo thoi gian va ngir nghia ma con c6 kha nang tim to tién va tim con
chau. Cudi cting, bai bio minh hoa mot s6 méan hinh ma nhimng két qua ciia n6 c6 dugc tir cac truy van khong gian theo
thoi gian va ngir nghia, trong cac truy van d6 c¢6 cac thé hién cua thoi gian gdm diém thoi gian, khoang thoi gian va
nglr nghia. Chung dugc mé ta mot cach twong minh cho cac dbi twong khong gian trong mién 3D. Ngoai ra, chiing ta
¢6 thé mé rong thém cho mé hinh TSUDM (hinh 11) nhimg dic tinh luu trir riéng biét khac, chang han nhu mé rong
thém cac phéan 16p nhu hoa van, kiéu dang va mau sic, nhdam phuc vu cho cac muc dich luyu trir mé rong khac ma
khong anh huong dén cau tric ciia mo hinh nay.
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PROPOSED EXPANDING TWO CLASSES OF TIME AND
SEMANTICS TO MODEL THE UDM

Pham Van Dang, Phan Cong Vinh

ABSTRACT - A Geographic Information System (GIS), which manages the building object items, involves management of spatial,
temporal and semantic data. Spatial data records the shape, size and position of spatial objects. Temporal data records the time of
formation and disappearance of spatial objects. Semantic data records the meaning of description of spatial objects. A problem of
importance is history of spatial change and genealogy of spatial objects, which has to store in the database. To solve the above
problems, modeling stage is an important step in the applications of GIS. A spatial, temporal and semantic data model is studied
and developed on the basis of combined using of structures in the existing 3D GIS to add two classes of time and semantics. The
paper analyses and integrates into two classes: the units of data and data types of time and semantics, the new entities linking with
the entities of spatial data class. The paper also presents some query results the history of spatial changes, some algorithms
searching ancestor and descendant. The experimental results show some spatial queries over time and semantics. This algorithm
searching ancestor and descendant can be completely used to monitoring the history of spatial change and search the genealogy of
houses, apartments, bridges and roads at a specific point in time or in a specific interval.

Keywords - Spatial Database, Temporal Database, Object-Oriented Database, GIS va UDM.



