‘Chuong I11.
CAU TRUC DU LIEU THONG TIN DIA LY.

Dit liéu dia 1y gébm c¢6 dit liéu khong gian va dit liéu thudc tinh. Mo6i phadn mém
GIS ¢6 céch t6 chiic xap x€p dit liéu riéng ctia minh. Khi sir dung phdn mém nao
dé thuc hién cong viéc, ta phai tim hi€u cdch t6 chic dit lieu do phan mém dé6 tao
ra trong mdy tinh nhu thé nao dé tién sir dung.

Cuon sach nay trinh bay van dé chung nhat trong viéc t6 chiic dit liéu thong tin
dia 1y va sau d6 diém qua cach t6 chic cua ArcInfo va Maplnfo.

3.1. Cau tric chung cua co so dir liéu thong tin dia ly.

3.1.1. Cdc kiéu co sé dit liéu kinh dién.

Co sG dit liéu c6 thé xem nhu tap hop céc thong tin duoc nhém vao cdc files. DéE
c6 thé truy cao dit liéu trong mot hay nhiéu files mot cdc dé dang

Tuy theo céch thic cac files dugc t6 chitic nhu thé ndo dé€ phan loai cau tric dit
liu. Co 3 kiéu cau tric chinh: Cau tric tAng bac, cau tric mang, ciu tric quan
hé.

- Cdu triic tang bdc:

Khi dit liéu ¢6 moi quan hé kiéu cha con hodc mot hay nhiéu méi quan hé dugc
thiét lap gifta céc files, vi du mot loai dat trong gia dinh cac loai dat, mot diém
trong mot vung. Cau tric tang bac cho phép truy cép vao dit liéu mot cach nhanh
chéng va thuan tién. Hé thong tang bac cua t6 chiic dit liéu 1a hé théng dugc su
dung nhiéu. Nhiing dit liéu & mic thap hon thira hudng tat ca cac thuoc tinh cua
dit liéu cap cao hon. Chiang han nhu diém thuoc vé cic cung, thuoc vé cic da
gidc. hé thong ting bac ¢6 vu diém dé hiéu dé cap nhat, dé ph4t trién. Dit lieu
duoc truy cap chén thém cic thoc tinh dé dang, nhung nhugc diém clia hé thong
nay 12 khé khan trong viéc lién két cdc thudc tinh. Mot nhuge diém nita ctia hé
thong céu truc dit liéu tAng bac 1a c6 mot s6 luong 16n chi muc files phai quan 1y,
va mot so gid tri thuodc tinh c6 thé phai nhic di nhic lai nhiéu 1an, 1am cho dit lieu
bi rudm 12, diéu d6 1am cho tiang phi t6n b nhd.

- Cdlu triic kiéu mang:

Trong hé thong tang bac, di qua co s& dit liéu bi han ché bai cac duong di 1én di
xuong. Trong nhi€u trudng hop, doi hoi su lién két lai. Dac biét trong cau tric di
liéu ctia cac doi tugng hinh hoc, & d6 cac canh, cac bo phan hinh hoc trong ban
d6 can phai lien két v6i nhau. Thuc t€ thi dit liéu vé toa do cua cdc diém c6 thé
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Hinh 3.1. Cdu triic dit liéu quan hé cho da
gidc don gidn, (a) Ban do M, (b) 2 da gidc

thanh phan, (¢) Network lién két cdc da gidc
duong va diém, (d) cdu triic mang vong chi

diém ciia M, (e) cdu triic dit liéu tang bdc
cua M

dugc viét & nhitng phan khac
nhau cua co s& dit liéu. Hé thong
mang lam thoa man cac yéu cau
lién két do.

Trong hinh 3.1 1a hinh anh cta
mot ban d6 don gian gom cé 2 da
giac. Hinh 3.1 (a) la cho thay ban
do6 theo hinh anh xuét hién trong
bd ndo cua con ngudi: d6 l1a 2 da
giac duoc xac dinh boi mot tap
hop cdc duong mot trong cac
duong ay duoc dung chung cho
ca hai da giac. Con cac duong lai
duogc dinh nghia boi céc cip diém
c6 toa do, méi cip diém toa do lai
dugc dung cho hai dudong. RO
rang 1a cau tric dit liéu kiéu ting
bac cho ban d6 d6 sé dan t6i két
qua 12 biéu dién vung vé va rat
thira du (hinh 3.1 (b.e)). Mi cap
toa do phai dugc nhac lai hai 1an
va toa do di€ém 3, 4 phai nhic
lai4 14an bdi vi canh ¢ bi nhac lai
2 lan. Cau tric tang bac khong

nhitng lang phi khong gian, do rudm ra, ma con néu khi thao tac lam cho 2 da

gidc I va II cung tén, khong dé dang loai bo viéc biéu dién canh ¢ khi né tré nén

khong can thiét nita. Nhitng van dé vira néu s& tranh dugc bang cédch lién két theo

cdu tric mang duoc thé hién & hinh 3.1 (¢), & d6 mdi canh v mdi diém chi xuit

hién mot lan duy nhat. Véi cau tric mang huy bo viéc in canh ¢ khi 2 da giac

duoc mang cung tén, dé dang tao ra ban d6 mdi.

Khi thé hién nhitng doi twong hinh hoc, ngudi ta rat hay st dung mang vong ciu
tric chi diém. Mang vong cau tric chi diém hinh 3.1 (d) 1a phuong phap rat c6

ich d6i véi cau tric hinh hoc. Hé thong mang ciing rat ¢6 lgi doi véi lién hé hoac

lién két, n6 tranh duoc su trung lap va dé dang cho viéc cung cap dit liéu.

Nhuoc diém cla cau triic mang 1a co s& dit liéu bi m& rong do su tang lén clia cac

chi diém , trong hé thong phtc tap tré thanh bo phan I6n trong co s& dit lidu.
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Nhitng chi diém nay phai stta chita, cap nhat mdi khi thay déi, diéu d6 c6 thé lam
cho tr& nén chi phi clia co s& dit liéu 16n dang ké.

- Cdu triic dit liéu quan hé:

Cau tric ki€u quan hé 1a cach t6 chiic luu giir dit liéu don gian nhat, khong c6 chi
diém ciing khong c6 tang bac. Thay vao do, dir liéu dugc cat gift trong cdc bang
ghi don gian dugc hiéu 12 céc tuples. Cdc bang nay chita dung tap hop c6 trat tu
céc gia tri thuoc tinh, ching dugc nhém lai v6i nhau trong nhiing bang hai chiéu,
duoc coi l1a nhitng quan hé. M6i mot bang thuong hay quan hé thudong 1a mot file
riéng biét. Hinh 3.2 biéu thi méi quan hé trong ban d6 M gom hai da gidc I va Il

Dir liéu duoc rit ra tir co s& dir

Gien ’ M E l |f I liéu quan hé thong qua thu tuc, &
do6 ngudi st dung c6 thé dinh 16
s m moi quan hé thich hop cho van
- A T - b fc id | tin (query) ciia minh. Quan hé d6
Polygon S S e AP St . o ke A 2
'[ i { ,. khong nhat thi€t da dugc biéu
iI 1 S f ¢ dién trong file hién c¢6 ma
| chuong trinh diéu khién sir dung
- :I_IhT ._:::. | 1 : -2 : phuong phdp quan hé dai s6 xay
SR SR S dung nhitng bang méi.
1| b |2

Co s6 dit liéu quan hé ¢c6 mot uu

diém rat 16n, cau tric cta nd rat

linh hoat va né thoa man duogc

yéu cau clia moi véan tin, c6 thé
lap cong thic st dung quy tic

—
—
. o
"
(Wal

logic va phép toan toan hoc. N6

R _5 l 6 cho phép nhiéu loai dir liéu khac

Mg 6 | i nhau c6 thé tim ki€m, két hop va
_I_I 5'—(_" ; ' i . so sanh. Viéc ghép thém hoac
N SR S loai bo dir liéu thuc hién dé dang

do chi 1a thém vao hay loai bo di
Hinh 3.2. Cdu triic dit liéu quan hé cho bdn

¢ cac tuples. Nhuoc diém cua co s
doM

dit liéu quan hé 1a nhiéu thao tac
tim ki€m trén file dé tim duoc dit liéu can thi€t thod min méi quan h¢, diéu d6
chiém thoi gian dang ké khi co s& dit liéu 16n, ngay ca d6i véi mdy tinh manh. Do
vay, nhitng hé thong co s& dit liéu quan hé thuong mai phai duoc thiét ké mot
cach khon khéo dé hé tro kha ning tim ki€ém véi t6¢c do hop 1y, chinh vi vay ma
n6 thudng dat tién.
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3.1.2. Cadch tiép cdn l6p (layer) cua biéu dién dit liéu khong gian.

Trong rat nhi€u co s& dit liéu dia 1y, thé€ giéi thuc dugc mo hinh hoa theo dang
cla céc layer riéng biét, mdi layer biéu dién mot chi dé riéng biét (Vi du nhu
layer song, sudi, layer dat, layer thuc vat, layer cong trinh). Khai niém layer duoc
ap dung rong rai trong viéc xay dung ban dé va 1a chd duaviing chac cho cdu triic
co s& dit lieu quan hé. Layer dugc nhi€u cong nghé phan mém GIS lua chon,
trong d6 ndi ti€ng nhat 1a Vién nghién citu hé thong moi truong (Environmental
System Reseach Institute, Inc, (ESRI)).

3.1.3. Cdch tiép cdn huong doi tuong.

Thé g6i thuc dugc mo hinh hoa nhu mot tap hop cua cac doi tuong duge nhom lai
vGi nhau trong cac 16p (classes) va c¢6 cdc loai khac nhau clia cic m6i quan hé
gifta ching. Can phai phan biét 16p (layer) vdéi thuat ngit 16p (class). Té chic co
s& dit lieu hoa tron cdc nguyén tac cua ca mo hinh ting bac va mo hinh mang.
Moi d6i tugngtrong cing mot class chia s¢ mot tap hop cac thudc tinh, d6 la dac
tinh va phwong thitc. Diéu d6 c6 thé néi hoat dong duoc 4p dung cho cic doi
tuong va no la dac tinh cta class. Thudc tinh bao phu mot pham vi rong 16n, bao
gom khong nhiing dinh luong thong thuong thuoc tinh dinh Iuong (quantitative
attributes), ma con chit, do thi, hinh anh, am thanh (text, chars, image, sounds)...
Cac 16p thira hudng thudc tinh va phuong thic (method) cta 16p cao hon. Vi du
nhu mot 16p mang tén "Building" s€ thira hudng tir 16p "Polygon" nhitng thudc
tinh (bé mat (surface), chu vi (perimer)), thita huéng phuong thiic (kiém tra
duong chu vi ¢6 khep kin , tinh toan dién tich ctia ching).

Mo hinh nay duoc phat trién ddu tién dé trg gidp thu dit liéu trong qua trinh tric
quang va né duoc mot s6 cong ty phan mém lua chon, néi ti€ng nhat 12 Wild (nay
duoc Prime phét trién).

Mo hinh huéng d6i tugng 1a 1y thuyét c6 thé diéu khién dugc céc doi twong phic
tap hon mo hinh quan hé thuc hién va né dap tng yéu cau thuc hién tri tué¢ nhan
tao. Tuy vay nd con ciing nhac va it linh hoat so v6i mo hinh quan h¢), kha niang
phan tich con nghéo, n6 lam cho viéc nhiém vu quan tri dit liéu khoé khan.

3.2. Tién trinh cua cac kiéu dir liéu dia ly.

Mo hinh dit liéu dia ly 1a mot ki€u triru tuong hoa thé gidi thuc, né sit dung mot
tap hop dit liéu cua doi twong, ho tro trinh bay ban do, van tin, chinh stra va phan
tich. Trong cac phan mém GIS, ArcInfo 8 dua ra moé hinh dit liéu huéng d6i tugng
mo6i. N6 c6 kha nang biéu dién nhitng luat 1& cta tu nhién va moi quan hé giita
céc doi tugng dia ly. D€ hi€u duoc tdic dong cia mo hinh méi ndy, ta nhin lai 3
thé hé ciia mo hinh dit liéu dia 1y.
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3.2.1. M6 hinh dit liéu CAD (The CAD Data Model).

Hé thong vé ban do dang vector sém nhat bang may tinh bang cdc dudng biéu
dién trén Ong tia dién tir cia man hinh mdy tinh va ban do raster. Vao nhitng nam
60 va 70 cua thé€ ky XX, v6i phan cling mdy tinh va phan mém xay dung ban do6
tinh xao da cho nhitng ban d6 v6i mic do trung thuc cao.

Ky nguyén d6, ban dé thudng duoc tao ra bdi phdn mém da nang ctia CAD
(computer-aid design). M6 hinh dir liéu CAD luu dit liéu dia ly trong file dang
nhi phan bing c4ch biéu dién diém , dudng va dién tich. Mot luong thong tin it 6i
vé thudc tinh dugc gitt trong nhiing files nay; Cac 16p (layer) ban d6 va nhén chi
gidi 1a biéu dién ban du cua thudc tinh.
3.2.2. M6 hinh dir liéu két hop (The Coverage Data Model).

Spatal dat CU\"EI’BSE Arributes in

Nam 1981 ESRI gi6i thiéu phan mém
— *"h“"" o GIS thwong phim dau tién cua ho -
o ArclInfo, d6 la cong cu thit hai tao ra mo
: hinh di liéu dia ly. M6 hinh dit liéu két
hop con duoc coi 1a mo hinh dit liéu quan

hé. Mo hinh nay c¢6 2 khia canh can ban:

Hinh 3.3. M6 hinh dit liéu két hop o Di liéu khong gian dugc két hop véi dit

liéu thudc tinh. Dit liéu khong gian dugc cét trong file nhi phan chi muc, né la
céach t6i vu dé trinh dién va truy cap dit liu. Dit liéu thudc tinh dugc cat trong
cac bang véi s6 hang tuong ting véi s6 doi tuong trén bang nhi phan va ndi boi
can cudc chung.

e Quan hé hinh hoc giita cac d6i tugng vector duoc luu giit. Diéu d6 ¢ nghia la
ho6 so dit liéu khong gian clia dudng bao gém thong tin vé cdc nit xdc dinh
nén dudng dé, duong duoc noi tir cac nit d6. H6 so con bao gom thong tin vé
nhiing da gidc nao & bén phai va bén trai.

Uu diém ctia mé hinh dit liéu két hop.

Ngudi sir dung c6 thé tuy bién duoc bang d6i tuong khong nhitng vé trudng ma
ca co so dit liéu lién két c6 thé dit cho bang dit liéu bén ngoai.

Boi vi han ché ciia phan cling mdy tinh va phan mém tin hoc hién tai, khong thé
thuc hién cét dit liéu khong gian truc ti€p trong co s& dit liéu quan hé. Hon nita,
mo hinh dit liéu két hop két hop dit liéu khong gian trong nhiing files liét ké nhi
phan véi dit liéu thudc tinh trong cac bang.

Mac du c6 su khac biét gitra dit liéu khong gian va dit liéu thudc tinh, su két hop
ctia hai loai dit liéu nay da mang lai cho mo hinh dit liéu két hop trd thanh mo
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hinh di liéu ¢6 uvu thé€ trongGIS. Diéu d6 giai thich 1y do mo hinh dit liéu két hop
tao ra tinh nang cao cho GIS, luu gitt dit liéu hinh hoc mot ciach dé dang, nang
cao kha nang phan tich dia ly, tang cuong do chinh xac cta dit liéu.

Han ché cua mo hinh dit liéu két hop.

Tuy nhién mo hinh dit liéu két hop ¢6 mot diéu bt cap co ban d6 1a cdc d6i tuong
duoc két hop trong nhitng tap hop déng nhat cua di€ém, dudong va da gidc vé6i cling
loai ting xtr (behavior). Thuc t€, ciing 12 dudng (line) biéu dién mot con dudng s&
phai c6 tng xtr kh4c line bi€u dién mot con sudi.

UNG XU theo loai dugc hé trg boi mo hinh dit lieu két hop bat budc tuan theo
tinh bao toan hinh hoc cta tap dit lieu. Vi du néu ta thém mot duong (line) cat
qua mot da giac (polygon), né tu dong chia thanh 2 polygons.

Tuy nhién mong muon can hé tro tng xir dac biét d6i véi suoi, dudng va nhiing
doi tuong ctia thé gidi thuc. Vi du khi dong su6i chay tir trén d6i xuong, hay khi 2
con sudi hgp thanh 1, dong chay ctia con su6i hop lai 1a su hop dong ctia 2 dong
chdy. Vi du khdc 1a khi 2 con dudng cat nhau, dong giao thong noi giao cat phai
1a ndi v6i nhau trir khi giao vuot hoac giao chui.

Tuy bién doi tuong trong mé hinh két hop.

V6i mo6 hinh dit liéu két hop, phan mém ArcInfo ¢6 moét s6 thanh cong duoc ghi
nhan trong viéc thém dang tng x{r cho doi tugng thong qua vi ma (marco code)
dugc viét trong ARC Marco Language (AML ™). Nhiéu thanh cong, ty 1¢ 16n
(large-scale), dac tinh cong nghiép (industry-specific) ciing dugc thiét lap.

Tuy nhién, tng dung tr& nén phiic tap hon, né tré nén hién nhién ring mot cach
tot hon két hop ting xir véi doi tugng can phai c6. Van dé 1a viéc phat trién c6
nhiém vu gitt ma ung dung dong bo vai 16p doi tuwong (feature class) 1a nhiém vu
khong dé dang. Thoi diém cho ra ddi mot mo hinh dit liéu dia Iy méi véi ha tang
két hop chat ché tng xtr v6i doi tuong.

3.2.3. M6 hinh di liéu co so dit liéu dia ly (The Geodatabase Data
Model).

ArcInfo 8 dua vao mo hinh dit liéu méi - mo hinh di liéu huéng doi tuong va dat
tén 1la: Mo hinh dit liéu co s& dit liéu dia 1y (The Geodatabase Data Model). Yéu
cau dinh r6 cia mo hinh nay la cho phép ngudi st dung tao ra nhitng doi tuong
(features) trong tap hop dit liéu GIS, két hgp mau le véi tng xur tu nhién, va cho
phép moi loai quan hé c6 thé dugc két hop véi doi tuong.

Mo hinh dit liéu co s& dit liéu dia Iy mang mo hinh dit liéu vat thé gin b6 véi mo
hinh di liéu logic. Dit liéu doi tugng trong co s& dit liéu dia 1y hau nhu 1a giong
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nhu nhiing doi tuong ta xac dinh trong mo hinh dit liéu logic, nhu cht s& hitu,
cong trinh, thira dit va duong xa.

Hon th€ nita, mo6 hinh dit liéu co s& dit liéu dia 1y cho phép ta thuc hién phan 16n
ung xu theo y mudn, khong can phai viét bat ky mot ma (code) nao. Phan 16n
nhiing tng xtt duoc thuc hién thong qua domain (Linh vuc), validation rule (luat
1¢ hgp 1y) va nhiing chic nang khac ctia co cau (fraimework) duoc cung cap trong
ArcInfo. Viéc viét ma phan mém chi can thiét doi vé6i cac dng xtr dic biét ctia doi
tuong.

3.2.4. Kich bdn cua nhitng dnh huong lan nhau ciia doi tuong (Scenario
of Object interactions).

Pé hi€u dugc y nghia vi sao mo hinh dit liéu huéng doi tuong lai quan trong, hay
theo roi kich ban sau day minh hoa nhitng nhiém vu chung ta phai thuc hién véi
doi twong. T nhitng kich ban nay, ta ¢6 thé chon loc ra nhitng loi ich cia mo
hinh dit liéu huéng d6i tuong va sau dé6 xem xét mot vai dac tinh dac biét cia mo
hinh dit liéu co s& dit liéu dia 1y.

Thém va chinh sita doi tuong.

Khi ta thém vao co s& dit liéu GIS mot doi tugng dia 1y, ta muon chic chan riang

doi tuong duoc dat ding theo luat 1é nhu sau:

e Nhitng gia tri ta da an dinh cho thudc tinh phai roi vao nhiing gia tri cho phép.

o Mot thira dat chi c6 thé c¢6 nhitng muc
|
row—T 1 sariculhrai dich st dung xac dinh nhu dat &, nong
COMimanaal . . N
industris nghiép hay cong nghiép (hinh 3.4).
table

e Doi tuong c6 thé duoc dit ké sit ngay
Hinh 3.4. Muc dich sut dung ddt bén hay noi ti€p véi doi tuong khac, chi

i
Ay

khi nao nhitng su rang budc dugc dat
ra. Pat quan ruou gan truong hoc
khong dugc luat phap cho phép. Duong
pho khong duoc néi truc ti€p vao duong
cao toc ma khong c6 dudng chuyén tiép
Hinh 3.5. Ludt 1é rang buoc (hinh 3.5).

e Tap hgp cia mot s6 doi tugng tuan theo
/ a su x&p dat tu nhién ctia ching. Con sudi
’_/"f ludn luon chay tir trén cao xuong. Dong
N chay ctia doan hgp dong phai bang tong
cua dong chay cac doan phia trén (hinh
3.6).
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Hinh 3.7. Su xép ddt hop logic
3.7).

Méi quan hé giita cdc doi tuong.

e Hinh dang hinh hoc cua cac doi tuong
tuan theo su x&p dat logic. Tiép tuyén
va duong cong nam ctia dudng phai ti€p
xdc v6i nhau. Géc cta cac cong trinh
ki€n tric thuong la goéc vudng (hinh

Moi doi tugng trén thé gidi bi rang budc trong moi quan hé véi cac doi tuong

khac. Trong GIS cdc moi quan hé d6 c6 thé coi nhu thuoce 3 loai chinh: quan hé

hinh hoc topo, quan hé khong gian, quan hé thong thuong. Sau day 1a mot s6 vi

NS

Hinh 3.8. Quan hé hinh hoc

Hinh 3.9. Quan hé khong gian

du clia méi dang quan hé do:

) Khi ta sur chita (edit) cac doi tuong
trén hé thong sir dung dién, ta muon tin chic
ring diém két thic cha tuyén tht nhat va
tuyén th 2 no6i v6i nhau chinh xac, va nhu
vay ta ¢ c6 thé thuc hién dua theo phan tich
mang luGi dién. Tap hop cua quan hé hinh
hoc topo dugc xic dinh cho ta khi ta nap
hoac chinh stra doi tuong.

o Khi ta lam viéc vGi ban d6 c6 céc
cong trinh, khoi nha, khu truong hoc, ta c6
thé muon xé4c dinh khoi nao chia cong trinh,
mot tip hop cua cac cong trinh chira bén
trong khu truong hoc va khoi nao khong
chita cong trinh. Chiic nang co ban cua GIS

la x4c dinh liéu c6 do6i tuong nao chita bén trong, dung cham, ndm ngoai, hoac

chong 1én d6i tuong khac. Quan hé khong gian dua ra két luan vé hinh hoc cua

EF parcel |

Wner [ ]
meter  transformer

Hinh 3.10. Quan hé thong thuong

cac doi tuong.

° Mot s6 doi tuong c6 moi quan hé
khong dugc thé hién trén ban do. Thira dat
c¢6 moi quan hé vGi chu s hitu, ma chu sé
hitu lai khong 1a mot do6i tuong trén ban do.
Thong thuong, mai quan hé ndi thira dat véi
chu s& hitu. Mot s6 doi tuong trén ban do ¢6
moi quan hé, nhung moéi quan hé khong gian

khong 1o rang. Pong ho do dién st dung (cong to dién) thong thuong ¢6 moi lién

hé véi tram bién ap dién, nhung n6é khong dung cham tGi tram bién 4p. Cong to
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dién va tram bién dp khong c6 moi lién hé xdc thuc vé mat khong gian, nhung
moi quan hé thong thuong gan bo hai d6i tugng v6i nhau.

Trinh bay trén bdn do.

Phan 16n thoi gian, ta v& cdc d6i tuong trén ban do vé6i cdc biéu tuong, nhung doi
khi ta mu6n kiém tra xem cdc d6i twong dugc vé& nhu thé ndo. Dudi day 12 mot s6
ung xtr (behaviors) dac biét ctia hinh vé:

. Khi trinh bay mot duong dong mic, ta
:W/m—\_/—/ muon chd giai do cao doc theo dudng
/—\_\__//5230_/ v6i do chénh cao gilta cic duong xac
/_\ dinh va s6 chu giai khong che khuat cac

e

Hinh 3.11. Puong dong miic doi tugng khac.

e Khi vé nhiing con duong trén ban do chi

)

ta muon duong dugc v€ ra cé bién luon song
(’_/\ r_/_/—] song khi t6i c4c nut giao thong (hinh 3.12).

Hinh 3.12. Duong song song e Khi mot s6 day dién khic nhau dugc
Gireuit A cang trén cung mot cot dién, ta muén mo
‘ Cireut 8 Pole td ching dugc cing song song véi nhau
$=Cmic v6i mot khoang dan cdch nhat dinh (hinh

| 3.13)

Hinh 3.13. Cac duong ddy dién

Phdn tich sw anh huong lan nhau.

A&Q . e Ban d6 dong gay hing thi cho nguoi
B | }!! N —re— stt dung giao ti€p v6i doi tugng, tim
el =4 Ao Jaz:

thuoc tinh va cac moi quan hé, va thuc
Hinh 3.14. Kich hoat form thudc tinh hién phan tich. Sau day la mot vai vi du
vé nhitng nhiém vu phan tich ta c6 thé
muon thuc hién trén viéc lua chon doi
tuong:

e Giao tiép véi doi tuong trén ban do

Hinh 3.15. Lua chon mot phan cuia lam kich hoat form d¢ vén tin va

mang ludi dién update thuoc tinh cia né (hinh
3.14).
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Lua chon mot phan cua mang Iuéi dién & d6 dang c6 k&€ hoach duy tu, tim

ki€m nhitng ho dung dién no6i v6i phan mang ludi nay va tao danh sach hom thu
thong bao téi khach hang str dung dién (hinh 3,15).

3.2.5. Ich loi ciia moé hinh dit liéu co so di liéu dia ly.

Xuyén sudt mo hinh di liéu nay 1a su ich loi ctia viéc 4p dung mo hinh dir liéu
huéng d6i tuong. M6 hinh dit liéu huéng d6i twong cho phép ta mo ta dic diém
doi twong mot cach tu nhién hon, tinh chat, kiéu ciia doi tugng, bing cdch xac
dinh hinh hoc, khong gian, va cac quan hé chung, va bang cdch nim bat quan hé
tuong tac ctia doi tuong nay véi cac doi tuong khac. Mot so loi ich ciia mo hinh
dit liéu co s& dit liéu dia 1y nhu sau:

Thong nhdt hod kho chita dit liéu: Moi dit liéu dia 1y c6 thé cat gift tap trung
dit liéu trong mot co sa dit liéu.

Dit liéu duoc tiép nhdn va sita chita chinh xdc hon: C6 it 16i vi da so6 cac 161 da
dugc phong ngtra trude, nhd cé luét 1& cach Gng xir ctia doi tuong. Doi voi
nhiéu nguoi, day 1a 1y do hap dan nguoi ta lwa chon mo hinh dit liéu nay.

Nguoi su dung lam viéc voi dit liéu doi tuong truc gidc: Puoc thiét k€ dung,
co s& dit lieu bao gom dit liéu doi tuong twong thich v6i mo hinh dit liéu cua
ngudi stt dung. Thay vi phai 1am viéc v6i diém, dudong, va dién tich, nguoi ta
s€ lam viéc vdi cdc doi tuong nhu tram bién ap, con dudng, va ho nudc.

Doi tuwong cé pham vi phong phii hon: Vi lién két hinh hoc, biéu dién khong
gian, va maoi quan hé téng thé, ta khong nhitng xac dinh dugc tinh chat ma con
xéc dinh dugc cdc tinh huéng quan hé ddi véi cdc do6i tuong khac. Diéu dé
cho phép ta chi 16 di€u gi xay ra véi doi tuong khi d6i tuong ¢ quan hé di
chuyén, thay déi, hodac bi xod di. Cc tinh huéng nay ciing cho phép ta xdc
dinh vi trf va ki€ém tra d6i tuong trong moéi quan hé véi cac doi tuong khdc.

Tao ra duogc cdc bdn do tét hon: Nhiéu kiém tra xem d6i twong da dugc vé
nhu thé ndo, va ta c6 thé thém vao nhitng ing xtt cho d6i tugng nhitng tng x1r
thong minh. C6 thé sir dung nhitng phuong phép gia dinh truc tiép trén ban doé
ARCINFO, ArcMap. Co6 thé chuyén hoa phuong phdp vébing cach viét ma
phan mém.

Biéu dién dong cdc doi tuong trén bdn do: Khi ta 1am viéc vé6i cdc doi tuong
trén Maplnfo, chiing c¢6 thé tuan theo su thay ddi cuia cdc doi twong bén canh.
Ta ciing c6 thé lién két nhitng véan tin hay cong cu phan tich vé6i d6i tuong.
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e Dang cua doi tuong duoc xdc dinh t6t hon: Mo hinh dit liéu co s& dit liéu dia
1y cho phép ta x4c dinh hinh dang cta déi tuong bang cdc dudong thang, dudng
cong tron, duong cong elip va duong splines

o Cdc tdp hop doi tuong lién tuc: Do duoc thi€t k& trudc, co s dit liéu dia 1y cé
thé xé&p dat nhiéu tap hop doi tuong rat rong 16n ma khong can phan chia
khong gian.

e Nhiéu nguoi sit dung cé thé chinh sita doi tuong cung mot liic: Mo hinh dit
lieu co s& dit liéu dia 1y cho phép luéng 1am viéc cho nhiéu ngudi ¢ thé chinh
stra doi tuong trong ving sau d6 1am cho hoa hop tat ca cdc xung dot cé thé
Xay ra.

Chéc chin rang chiing ta ¢6 thé thuc hién dugc mot s6 ich lgi nhu trén ma khong
can t6i mo hinh dir liéu huéng doi tuong, nhung ching ta s& c¢6 nhitng di€ém bat
loi phai viét thém ma dai dong gan véi d6i tugng phitc tap va dé méc 16i. Uu
diém chu yéu clia mo hinh dit liéu co s& dit liéu dia 1y 12 n6 bao gdm mot khung
lam v6i kha nang dé dang taocdc do6i tugng thong minh bat chudc nhiing cu st
ctia cac doi tuong cua thé gidi thuc.

3.3. Co so dir liéu dia 1y, luu giir dir liéu dia ly.
Mot co s6 dit liéu dia 1y c¢6 thé bao gom 4 dang dit liéu:

e Dit lieu vector dung dé biéu dién c4c doi tuong

e Dit liéu raster dung dé biéu dién hinh anh, dit liéu chuyén dé Iué6i, va bé mat
e Dit lieu ludi tam gidc khong déu (TINs) dimg dé thé hién bé mat.

e Dia chi va vi tri dé tim vi tri dia Iy

Co s6 dit liéu dia 1y Iuu gitr 4 loai dit liéu nay trong co s& dit liéu quan hé thuong
mai. Diéu do6 c6 nghia 1a dit liéu dia 1y c¢6 thé duoc quan tri trung tam boi cong
nghé thong tin chuyén nghiép va ArInfo ¢6 uu thé phét trién trong cong nghé co
sG dir liéu.

3.3.1. Biéu dién cdc doi twong bdng dit liéu vector.

Rat nhiéu d6i twong trén mit dat c6 hinh dang c6 thé xac dinh rd rang. Dit lieu
vector biéu dién céc hinh dang ctia doi tuong mot cdch chinh xéc, chic chén, tap
hop ¢6 trat tu cic toa do, lien két véi cdc thudc tinh. C4ch biéu dién nay hd trg
nhitng thao tdc dia 1y nhu tinh to4n chiéu dai va dién tich, x4dc dinh viing che phu
vagiao cat, tim ki€ém céc doi tuong ké lién hodc gan gii.

Dit liéu vevtor c6 thé phan loai theo kich thudc:
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e Diém (point) khong c6 kich thudc, biéu dién cac doi tuong qua nhod bé khong
thé mo ta bang dudng hau mot dién tich duoc. Piém dugc luu trit v6i mot cap
toa do don X,Y véi thudc tinh.

e Duong (line) c6 mot kich thudc né biéu dién cdc d6i twong dia Iy qua hep
khong thé mo ta nhu mot dién tich duoc. Puong duoc luu giit nhu mot loat cac
toa do c6 trat ty X,Y va thuoc tinh. Phan doan cta duong c6 thé 1 doan thang,
cung tron, cung elip, hoac spline.

e Da gidc ¢6 hai kich thudc, né biéu dién céc doi tuong dia 1y rong dugc luu gii
nhu mot loat cdc phan doan khép kin va dién tich. Cac phan doan nay tao nén
tap hop cua nhitng dién tich khép kin.

Mot dang khéc ctia dit liu vector 12 chi gidi, nhan mo ta lién két véi doi tuong dé
trinh bay tén va thudc tinh.

Dir liéu vector trong mot co s& dit liéu c6 cau tric truc ti€p luu giit v6i doi tuong
bdi kich thude va quan hé. Mot tap hop dir liéu doi tuong (a feature dataset) 1a
mot container chita cic thuc thé khong gian (features), cac thuc thé phi khong
gian (objects) va cdc quan hé gitta ching. Su lién két topo biéu dién bang mang
hinh hoc va so d6 topo.

Co s& dit liéu dia 1y cling luu gitt nhiing luét 1é hop 1¢é (validation rules) va linh
vuc (domains) dam bao chac chan rang khi doi tuong duge tao ra hay cap nhat,
thuoc tinh ctia ching van hop 1é trong khung canh ctia su lién hé véi cdc thuc thé
khong gian va phi khong gian.

3.3.2. Biéu dién dit liéu luci 6 vuong bdng raster.

Rét nhiéu dit liéu thu thap duoc trong co sd dit liéu dia 1y ¢6 dang ludi. S6 d§ nhu
vay cac cameras va hé thong thu dit liéu anh theo dang pixell véi gia tri kich
thudc 1udi 2 chiéu hay raster.

Mot cell 1a bo phan phan tir anh pixel cla raster va gia tri ciia né ¢ thé mo ta dir
lieu khac nhau. Mot cell c6 thé luu giit su phan chi€u cta 4nh sang quang pho,
gid tri mau sic cua bic anh, thuoc tinh chuyén dé nhu dang thuc vat, gid tri bé
mat hay do cao.

3.3.3. Biéu dién bé mdt bang tam gidc khong déu TINs.

Mang ludi tam gidc khong déu TIN 1a mot mo hinh ctia bé mit. Co sé dit liéu dia
1y luu gitt TINs nhu mot tap hop cac nit v6i do cao va cac tam gidc v6i cac canh.
Gi4 tri do cao Z c6 thé noi suy cho bat ky diém nao. TINs c6 thé phan tich bé mat
vi du nhu x4c dinh luu vuc, ving nhin thdy duoc tir mot diém quan sat, phan tich
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bé mat déi tuong nhu diém cao, tu thuy, phan thuy. TINs ciing c6 thé mo ta dia
hinh cua khu dat.

Ghi chii: O phién bdn ddu ciia Arclnfo 8, co sd dit liéu dia 1y chua luu giit TINs hay
raster. Tam thoi, TINs cé thé dugc luu trong workspaces va raster trong thu muc
(folder) hay workspaces.

3.3.4. Tim kiém dia chi véi locators.

C6 thé 1a nhiéu trudng hop nhiém vu 1a tim ki€m dia chi. Co s& dit lieu dia 1y c6
thé luu giit dia chi va vi tri. Co s& dit liéu dia 1y con luu ranh gi6i (locator) chita
dung thong tin cho phép tao ra doi tuong cho nhiing vi tri.
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Geodatabase
Feature datasets

Spatial reference
Oi:hject classes, subtypes
Féatu re classes, subtypes
Rélationsh ip classes

Geometric networks

Planar topologies

Domains

Validation rules

Raster datasets

Rasters

TIN datasets

nodes edges

faces

Locators

Addresses

xy locations
ZIP Codes
Place names
Route locations

can be
inside or
outside of

feature

All feature classes in a feature dataset share a common
coordinate system, Because the feature dataset is the
container of topological associations, it is important to
guarantee a common spatial reference.

A feature dataset contains objects and features and the
relationships among them. An object is a nonspatial entity
and a feature is a spatial entity. A relationship links two
entities.

Obijects of the same kind are stored in an object class.
Features of the same kind and with the same type of
geometric shape are stored in a feature class.

A relationship class stores relationships between entities in
two object or feature dasses.

Geometric networks model linear systems such as utility
networks and transportation networks. They support a rich
set of network-tracing and -solving functions.

Planar topologies model systems of line and area features
as a continuous coverage of an area. Planar topologies
allow features to share common boundaries, such as
counties sharing an outer boundary with a state.

Domains are sets of valid attribute values for object
attributes. They can be textual or numeric.

Validation rules enforce data integrity through relationship
rules and connectivity rules.

Raster datasets can represent an imaged map, a surface,
an environmental attribute sampled on a grid, or
photographs of objects referenced to features. Some
raster data is collected in bands that commonly represent
different spectral ranges of camera filters.

TIN datasets are tiangulations of sets of irregularly located
points with z-values (elevations) sampled from a surface.
TINs are most often used to model the earth's surface, but
are also used to study the distribution of a continuous
environmental factor such as chemical concentration.

Corporate and agency databases have many records with
addresses and other locations. Locators contain
information that allows you to create features for locations
50 you can display them on a map.

Hinh 3.16: Bén trong mot co so dit liéu dia ly.
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3.4. Doi tuong (feature) trong mo hinh dir liéu huéng doi tuong.

ArcInfo 8 dugc phan biét vGi cac phién ban truée né chinh nho viéc ap dung mo
hinh dit liéu huéng d6i tuong. Su phat trién véi céc doi tuong lién quan vé6i nhau
trong mot khuon khé 1am viéc (framework) cta cdc 16p phadn mém huéng doi
tugng duoc goi la (geodatabase data access object) - Co sd dit liéu dia ly tiép cdn
doi tuong.

C6 3 tieu chudn chinh ciia huéng déi tuong l1a: da hinh, géi gon, va ké thira:

e Tinh da hinh c6 nghia la su tng xur (hay phuong thic) cuia mot 16p doi tuong
(object class) ¢6 thé 1am thich tng véi su bién déi cua cic doi twong khac. Vi
du co6t 161 tng xtr cua do6i tuong, nhu la cac thao tac v€, thém vao, xod doi
tuong, giong nhu déi tugng trong co s& dit liéu dia 1y.

e Tinh géi gon c6 nghia la doi tuong duoc truy cap chi thong qua tap hop xac
dinh 16, t6 chic thanh giao dién. "Co sd dit liéu dia ly tiép cdn doi tuong" che
kin cac chi tiét bén trong ctia dir liéu doi tugng va cung cp giao dién lap trinh
chuén.

e Tinh k€ thira c6 nghia 12 mot 16p doi tuong c6 thé duge dinh nghia bao gém
ing XU cua 16p doi twong khac va cé céc tng xir dugc thém vao. C6 thé tao ra
céc kiéu doi tuong trong ArclInfo vva thira k& cdc ting x{r clia nhitng doi tuong
tieu chudn. Vi du, mot doi twong mdy bién 4p c6 thé dugc md rong tir kiéu
ctia doi tugng ArcInfo chuin nhu 1a d6i twong dé néi don gian.

3.4.1. M6 hinh dit liéu hop nhat.

"Co sd dit liéu dia 1y tiép cdn doi tuong" bao gbm cong nghé phan mém cho phép
truy cap dong nhat tir mot vai nguon dit liéu nhu geodatabase, coverage, va
shapefiles.

ArcInfo tac dong qua lai véi dit liéu dia 1y thong qua tap hop cac khoan muc nhu
cac tables (bang), feature classes (cac 16p doi tugng ban do), rows (hang), objects
(doi tuong), features (doi tugng ban do). Nhitng khoan muc nay bao gom chung
va phu hop véi dir liéu dia 1y.

Vi 12 mo hinh dit liéu hop nhat, Ngudi st dung Arclnfo cé thé lam viéc véi
geodatabases, coverages va shapefiles theo cing mot ciach thitc. Mo hinh dir liéu
hop nhét lam cho don gian sao cho ngudi st dung lam viéc véi dit liéu boi su
nhan manh dac tinh chung cua dit liéu.
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3.4.2. Doi tuong bao quait.

Mot khia canh quan trong ctia co s& dit liéu dia 1y 1a ta ¢6 thé tao ra mot cdch tuy
y céc doi tugng nhu kiéu tram bién 4p, dudong, thay vi phai tao ra cdc diém va
duong.

D6i voi nguoi sir dung ArcInfo diéu d6 ¢ nghia 1a tram bién dp hay dudng c6 tat
ca céc yéu t6 trinh dién, vin tin, va chinh slra cdc ng x{r ctia d6i tuong diém
dudng tiéu chudn nhung thém vao cdc tng xr méi. Ta c6 thé chi 16 ring mdy bién
ap phai dugc veé tiép xtdc v6i dau cuc cua nguon dién va truc giao véi duong day
dién thong qua coOt dién. Hoac khi duong duoc chinh sira, moi bo phan ctia né
phai 1a ti€p tuyén.

Ngudi 1ap mo hinh dit liéu c6 thé st dung cac kiéu doi tuong tiéu chuin dé bo
xung cho mo hinh phong phud. Déi véi nhitng tng dung cép cao, ngudi phét trién
ting dung c6 thé m& rong céc kiéu doi twong tiéu chuin va tao ra cdc doi tuong
theo y minh st dung k¥ thuat huéng d6i twong cta kiéu duogc thira ké.

3.4.3. Doi tuong ban do va huong doi tuong.

Dai tuong ban do (features) trong co so dit liéu dia 1y dugc thuc hién nhu mot tap
hop céc bang quan hé (relational tables). Mot so trong nhitng bang nay biéu thi su
thu thap cdc doi tuong ban d6. Con nhitng ban khac biéu thi su lién hé gitta cac
doi tuong, luat 1€ hgp phap va linh vuc thudc tinh (attribute domain).

ArcInfo quén 1y diéu hanh cau triic va bdo toan céc bang nay va biéu thi mo hinh
di liéu dia Iy huéng doi tuong thong qua di liéu dia ly ti€p can doi tuong.

Moi nguoi st dung ha hau hét ngudi phat trién s& khong hiéu hoidc khong quan
tam t6i chi tiét cdu tric bén trong cla co s& dif lieu dia 1y. Ung dung ArcCatalog
1 giao dién ngudi dung dé thiét 1ap, thay déi va tinh loc cau triic co s& dit liéu dia
1y ciia minh.

Quan sat doi tuong dit liéu cho phép ta huéng nd luc vao xay dung mo hinh dit
liéu dia ly va che dau hau hét cau tric vat 1y co s& dit liéu.
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eodatabase

Features in a

Arcinfo
applications
Arclnfo is versatile atd
displaying and analyzingO
geographic features.O
Arcinfo works with all
numnber of data sources,0
including geodatabases,O data
coverages, and shapefiles. components
The geodatabase datall
access objects comprise al
programming interface0 data
that largely hides anyO
differences among featureO SousE
types from geodatabases,0
coverages, and shapefiles.
Jr}"gg"ﬁg' The geodatabase data access objects included
anumber of software components that representO
the types of features that are ready for use.O
ir e Shown here are some of the network featured
types. These have intrinsic behaviors that0l
standard guarantee the topological integrity of featuresd
feature Simple- Complex- in a geometric network. Most data modelersd
Junction- Junction- use standard feature types without extendingd
types Feature Feature them through custom programming.
These are some custom features thatO
:“5::’“ Zﬁ have been extended from the standard(
eature = feature types. They implementO
types Transformer I Swhen . smcg’é';ﬁgf” specialized behaviors for custom@
applications developed by data modelersO
and programmers.
Data can be viewed in three ways.O
o relational table simple feature object view of data
The relational table view of datal view of data view of data
exposes the intemal details of theO
physical storage as database tables.0

|

The simple feature view presents datal
in the form of features without thed
structure of topology and relationships.O
o

The object view of data encapsulatesO
the internal details and presents al
higher level of structure that is closerd
to the user's conceptual model of data.l
o

o
Hinh 3.17: Cdc doi tuong trong co sd dit liéu dia ly.

3.5. Su cung cap cua dir liéu dia ly.

ArcInfo truy cap dit liéu dia ly thong qua ArcSDE™, ¢d may co so dit liéu Arc.
ArcSDE la cong nghé phan mém cho phép ta tao ra co s dit liéu trong pham vi tir
nho bé dén tap hop rong 16n cua co s6 dit liéu dia ly, va cung cép giao dién mo
cho co s6 dir liéu quan hé theo su lya chon ctia minh.
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3.5.1. Co so dir liéu dia ly md rong co so dit liéu.

C6 mot vai khia canh cua co s& dit liéu dia ly tang cuong cong nghé co sd dit liéu
quan hé:

e Co s6 dit liéu dia 1y c6 thé trinh bay dit liéu dia 1y theo 4 cach bi€u hién: cdc
doi tuong riéng biét nhu doi tuong vector, cac hién tugng lién tuc nhu raster,
bé mit va tam gidc khong déu TINs, tham chiéu t6i vi tri dia Iy nhu dia diém,
dia chi.

e Co so dit liéu dia 1y luu gitr hinh dang ctia doi tugng dia 1y va ArcInfo cung
cap cac ham dé thuc hién cdc thao tic khong gian nhu tim kiém doi tuong
nam gan, nam sdt, hay cit nhau. Co s& dit liéu dia Iy c¢6 khung lam viéc dé xac
dinh va diéu khiém hé thong toa do cho mot tap hop déi tuong.

e Co sd dit lieu dia Iy c6 thé mo hinh hod cdc tap hop doi tugng mot cach thong
nhat nhu giao thong hay st dung mang va phan nhanh ctia dat dua vao tai
nguyén thién nhién hay chu s& hiru dat.

e Co s6 dit liéu dia Iy c6 thé xac dinh toan cuc hodc phan quyén méi quan hé
gitra cac doi tuong.

e Co so dit lieu dia ly c6 thé ting cudng tinh nguyén ven cla thuoc tinh thong
qua domain va validation rules (luat hop 1¢).

e Co so dit liéu dia 1y c6 thé gin ing x{r ctia d6i twong cho cdc bang luu trit cdc
doi tuong.

e Co s& dit lieu dia 1y c6 thé trinh bay dudi nhiéu versions dé nhiéu ngudi sir
dung c6 thé chinh sira cing mot dit liéu.
3.5.2. Co so dit liéu dia ly cho cd nhdn va cho nhiéu doi tuong su dung.
Co s6 dit lieu dia 1y c6 hai bién thé: co s& dit liéu dia 1y c4 nhan va co s& dit lieu
dia 1y nhiéu ngudi st dung.
Co s& dir liéu dia 1y cd nhan dugc xay dung trong ArcInfo va phut hgp vé6i GIS
huéng doi tuong. Co s& dit liéu dia 1y ca nhan duoc thuc hién véi co s& dit liéu
Microsoft Access. Khi ta cai dat ArcInfo, Microsoft Jet ciing dugc cai dat, n6
cung cép dich vu cho ArclInfo tao ra va cap nhat co s& dit liéu Access. Ta khong
can phai cai dat Microsoft Access.
D6i v6i t6 chifc 16n, ta c6 thé trién khai co s& dit liéu dia 1y cho nhiéu ngudi s
dung bang ArcSDE - dit liéu truy cap md& rong cho nhiéu nguoi st dung trong
ArcInfo. ArcSDE cai dat trén di liéu server, n6 quan 1y co s& dit liéu quan hé ctua
co quan. Thong qua TCP/IP network, ArcSDE phuc vu nhiing co s& dit liéu trén
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ting dung ArcInfo chay trén mdy tinh c4 nhan. ArcSDE c6 thé chay trén Windows
NT hay UNIX.

ArcSDE cho phép truy cap tir xa dit liéu dia 1y va cho phép nhiéu ngudi tham
khao va chinh stra ciing mot dit liéu dia 1y. ArcSDE dugc hoa hop va diéu hanh
bdi nguodi quan tri co s& dir liéu.

3.5.3. M6 va thay doi ty Ié dit liéu trong server.

ArcInfo cho phép dinh thé va trién khai mot co s& dit liéu nho tr mot co s& dit
liéu cuc ky 16n. Néu ta dang lam viéc véi tap hop dit liéu c6 kich thudce vira phai,
ta c6 thé trién khai nhitng co s& dit liéu cd nhan trong ArcCatalog. Hinh thé nay
tao ra dac tinh cho tap hop dit liéu t6i 250,000 doi twong va hod tro mot editor va
nhi€u nguoi xem ciing mot lic.

Pé cho nhiéu yéu cau tap hop dit liéu hon nita va hd trg nhiéu editors dong thoi,
ta phai trién khai ArcSDE cho viéc cai dit ArcInfo:

e Ta phai vo han hoa tinh linh hoat trong thay déi co s& dit liéu.
e Ta c6 thé trién khai co s& dit liéu quan hé theo su Iva chon clia minh.
e Ta c6 thé phuc vu dit liéu dia ly tir UNIX hay Windows NT.

e Ta c6 thé phuc vu dit liéu t6i nhitng ting dung khdc nhu MapObject’,
ArcIMS™ (Arc Internet Map Server), ArcView™ GIS, va khach hang sir dung
CAD.

e Ta c6 thé luu trit va quan tri co s& dit liéu tap trung & trung tam.

e Ta c6 théay dung Ngan hang m& hé thong tin dia 1y (Open GIS Consortium -
OGCO) ting dung dung chung.

e Ta c6 thé xay dung ngon ngit cau tric véan tin (Structured Quyery Language -
SQL) tng dung cho truy cap cac bang va hang trong co s& dit liéu.
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geo
A geodatabase is an
instance of a relational or R Geodatabase
object-relational database 4
that has been enhanced EEIDOCE L R :
by adding geographic data [ Feature class | | |_Feature clas a —
storage, referential [ Feature class | | | Feature clas| | Feature class RLI:::H
integrity constraints, map & ™ | Feature class TIN d
display, feature-editing, ————1 [ Feature class [ Feaniire ciass T
and analysis functions. | Relationship clag| | Object class | Object class Raster Locator
Relationship | Object class T LAddre:ses
==—————[Relationship drg Objectclass |

Geodatabases on any supported relational database operate identically.

Eoreanal ArcSDE is a technology that uses the
native data types and operators in a
Personal geodarib;agﬁm ArcSDE ' lational or object-relational database
datab Shupe and extends them to provide the complete
geodaatabase into Arcinfo and AL cditab
provides access unctionality of a geodatabase.
o local data. ArcSDE is the multiuser extension to Arclnfo.

project GIS enterprise GIS
A personal geodatabase is A geodatabase served through ArcSDE can manage very large sets of geographic
directed toward personal or data and serve large numbers of viewers and editors. Geographic data is
small work-group use. It can accessed from a data server on a network. This GIS data is centrally administered
handle small to moderately in large databases and integrates well with other corporate data. These databases
sized datasets. require a system administrator for permissions, tuning, and optimization.
Personal geodatabases are ArcSDE operates on any leading relational database. The Arcinfo developer can
implemented on the Microsoft interact with a geodatabase through the geodatabase data access objects. A
Jet engine, which stores dataas developer can access an ArcSDE geodatabase outside of Arcinfo through a C API
Microsoft Access databases. (application programmer interface) or an SQL API.
A personal geodatabase has all the To model work-flow processes, a geodatabase served through ArcSDE supports
functionality of a geodatabase long transactions and version management. A versioned geodatabase allows
served through ArcSDE, except for many editors to work concurrently and includes a framework for resolving edit
versioning. conflicts.

Hinh 3.18: M co cdu cua dit liéu

3.6. Truy cap dir liéu dia ly.
C6 thé truy cap dit liéu trong co s& dit liéu dia 1y theo 3 mitc do co ban:

e Thong qua dit liéu co s& dir liéu ti€p can d6i tugng, tdp hop thi cép cua
ArcObject™, phan mém hop thanh né 1a ArcMap va ArcCatalog xay dung
nén.
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e D06i v6i nhitng d6i tugng don gian khong phai la dia hinh hoc (simple
nontopological features) thong qua ting dung ArcSDE giao dién 1ap trinh.

e Bing hang, cot, bang thong qua giao dién vén tin SQL.
3.6.1. Truy cdp dit liéu thong qua ArcObjects.
Miic do phong phu nhit trong truy

| ooman | @ cap dir liéu 1a thong qua dit liéu co
/N

so dit liéu dia ly tiép cdn doi
tiong. O mic do nay cdu tric ddy

du cua co s& dit liéu dia 1y duge

o Tabl
’ boc 16: topology(topo),

relationships (moi quan hé),

integrity rules (luat bao toan),

behavior (ting str) ciing nhu raster,

B'.T"?.':';
bé mat, va vi tri dugc trinh bay.
C6 thé truy cap dit liéu bang lap
trinh thong qua ArcObjects véi
Geometic
Rk Q" 1. Microsoft  Visual Basic for
Hinh 3.19: So' d6é mé td mé hinh két hop Applications (VBA) hay Visual

C* hodc v6i moi trudng phat trién
phit hgp khac. Hinh 3.19 1a so d6 don gian mé td mé hinh két hop (Unified
Modeling Language UML)

3.6.2. Truy cdp dit liéu la doi tuong don gidn.

Dai v6i nhi€u tng dung khong gian, truy cap dit liéu dia 1y theo dang nhiing doi
tuong don gian khong phai la dia hinh hoc (nontopological) 1a dap tng day du
yéu cdu cén thiét. Cach ti€p can nay dac biét thich hgp véi nhiing van dé vé xay
dung nhung khong tap trung. Vi du nhu quan ly céc tién nghi d6 thi va phan tich
dong giao thong.

ArcSDE biéu hién doi tugng don gian API trong C va Java™. N6 thich hgp véi
OGC doi tuong don gian.

OGC la mot co cau diéu hanh viéc ban dit liéu khong gian, va muc dich ctia n6 1a
phdt trién giao dién phdn mém tiéu chuén cho su trao doi tu do nhitng thong tin
khong gian trong nhitng hé thong tin dia 1y khdc thé (heterogeneous GISs).
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Nhitng céch t6 chic dit liéu dia 1y c¢6 dinh dang khéic nhau trén mang network c6
thé xay dung nhiing tng dung, né tich hop dit liéu nay theo dang nhiing d6i tuong
don gian.

ESRI — Hoa Ky la vién dong gop hang dau cho k¥ thuat OGC.

3.6.3. Truy cdp dit liéu thong qua SQL.

GISn 1a kho chita phong phd dit liéu vé cac doi tuong tu nhién hay céc tién nghi
nhu giao thong hay mang dich vu. Trong khi cac dit liéu duoc tap hgp va quan 1y
nhu co s& dit liéu dia ly, nhitng ing dung co sd dit liéu bén ngoai ¢6 thé truy cap
mot cach cé hiéu qua va dung chung dit liéu cho nhiing st dung ngoai pham vi
dialy.

Str dung giao dién SQL co s& dit liéu quan hé, ta c¢6 thé xay dung nhitng tng dung
cho riéng minh tir co s& dit liéu dia 1y va st dung thuc hién cdc nhiém vu nhu
quan ly moi truong, thao tic cac cong viéc khac, hay thuc hién cac phan tich
thong keé.

Theo cach nhin nhan nay thi co s& dit liéu dia 1y 1a mot tap hgp cac bang, hang,
cot. Thong qua giao dién SQL ta c6 thé nhin thay cau tric bén trong co s& dit
liéu quan hé. n6é bao gom nhiing bang metadata cho d6i twong nhu nhitng mang
ching han. Ciu triic ndy khong thé nhin thdy truc ti€p trong ArcInfo, né dugc
quan ly thong qua giao dién cua ArcCatalog. Ta c6 thé chinh sira ¢ lua chon cic
thuoc tinh clia hang, cot, nhung ta can cén than dé dimg lam hu hong cau tric clia
co s& di liéu.
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Accessing geodatabases

Geodatabase

Developers can access a geodatabase through the
geodatabase data access objects in Arclnfo, through APls
that expose simple features, or by the internal tables.

Coodiatase GIS applications
through the [ Feature class | / Arcinfo is a general-purpose GIS application with
ge odatabase [ Feature class | advanced editing and map display, spatial analysis, and
,F‘ topological processing. Through Arcinfo, features in
data access L Objecttass 1\ your geodatabase act with full object awareness as
objects in |Relationship class | expressed with domains, validation rules, and custom
Raster dataset code. The developer uses the geodatabase data
Arclinfo and access objects in Visual Basic, Visual C++, or other
ArcSDE COM-compliant development environments.
| | spatial applications
through
) Some applications process spatial queries from a large
ArcSDE API geodatabase and serve highly specialized functions.
compliant [Polycurh, developer Examples are emergency response and business
With location. Geodatabases can be accessed as simple
% features though the ArcSDE simple feature API. This
OGC simple includes both C and Java APIs. The ArcSDE simple
features feature API is open and adheres to the OGC simple

through SQL
interface in
relational
databases

feature specification. This allows features in a
geodatabase to be used outside of ArcGIS applications.

database applications

Database applications sometimes need to extract data
from a geodatabase, but not to display or spatially
process that data. An example would be to pull or join
utility pole attributes from a geodatabase to a relational
database so that an inventory can be taken. The
database programmer can interact with the tables in a

geodatabase through the native SQL interfaces. The
developer should refrain from modifying any geographic
shapes or geodatabase system tables.

M
Personal geodatabase ArcSDE

relational databases
- R e AR e
Microsoft SQL .
Accis Shar Informix DB2 Sybase

Hinh 3.20: Truy cdp dit liéu dia ly

3.7. Xay dung nhirng mo hinh dix liéu.

Thiét k€ mot co s dit liéu dia 1y vé co ban giong nhu viéc thiét k€ mot co so dir
liéu bat ky. S6 d¥ nhu vay vi co s& dir liéu dia 1y 1a truong hop ca biét ctia co s&
dit liéu quan hé. n6 chita dung cau tric cho viéc biéu dién dit liéu dia ly.

Co s6 dit liéu dia Iy m6 rong 1am don gian hod qua trinh thiét k&, bang céch trinh

bay cau tric dit lieu huéng d6i twong, né biéu dién moi quan hé khong gian va
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hinh hoc ctia cdc d6i tuong dia 1y. BO phan cua céu tric nay la dac biét dé dang
cho biéu thi céc tap hop cia d6i tuong nhu nhitng hé thong duoc hop thanh, nhu
sudi, mang duong hay nhiing tap hop clia nhitng thira dat. Cau tric nay trong tap
hop cua cac doi tugng dugc goi 1a topology.

Mo hinh co s& dit liéu dia 1y 1a cAu néi gitta nhan thitc cia con ngudi vé nhiing
doi tuong xung quanh trong thé gidi va cac doi tugng dé dugc cat gilt nhu thé nao
trong co s& dit liéu quan hé.

3.7.1. Thiét ké co sé dit liéu dia ly.

Thiét k€ co so dit liéu quan hé truyén thong trai qua hai budc co ban: khép noi
mo hinh dit liéu logic va nhiing thuc hién vat 1y (physical implementation) cua
nhitng mo hinh co s& dit liéu (hay so do).

Mo hinh dit liéu logic ndm bét quan diém ctia ngudi sit dung vé dit liéu con mo
hinh co s& dit liéu thuc thi mo6 hinh dit liéu thong qua co cau cua cong nghé co s6
dir liéu quan hé.

3.7.1.1. Thiét ké mo hinh dir liéu logic.
Nhiém vu cht yéu trong xay dung mo hinh dit liéu logic 1a xac dinh chinh xac tap
hop cua cac d6i tugng quan trong va nhan ré moi quan hé gitta ching.

Mot vai vi du vé doi tugng ta c6 thé quan tam dén 1a dudong pho, thira dat, chu s&

2 [13

hitu, cong trinh kién tric. Vi du vé quan hé ctua ching 1a “dinh vi ¢...”, “chi

6« )

nhdnla...”, “la mét bo phdn cua...”.

Mot khi ta ¢c6 mo6 hinh dit liéu logic ban dau, ta phai lam cho né cé hiéu luc, dé
phong ngudi sit dung dua vao nhitng doi hoi cua ho, thay déi va truy cap tht, thir
nghiém chong lai nhitng thuc hanh va tha tuc cta t6 chic (hay luat 1é thuong
mai).

Diéu dic biét quan trong xoay quanh van dé dién hinh dap tng cho mdi nhém sur
dung trong tuong lai. M6 hinh dit liéu logic xay dung cho tap hgp con cia nguoi
str dung dugc bao dam thi€u hut do khong luong hét nhitng ngudi st dung.

Xay dung mot mo hinh dit liéu logic 1a mot qua trinh tuong tic va mot nghé
thuat.Nghé thuat d6 c6 dugc thong qua kinh nghiém. Khong cé chi mot mo hinh
ding ma c¢6 nhi€u mo hinh tét va ciing ¢6 nhiéu moé hinh t6i. That khé xac dinh
chinh x4c khi nao 1a mo hinh ding va ddy di nhung mot biéu hién 12 ta da t6i gan
dich khi ta c6 thé tra 10i “c6” véi nhitng cau hdi sau:

e MO0 hinh dit liéu logic ctia ban c6 day du ma khong bi trung lap khong?
e MO0 hinh dit liéu logic hd trg nhitng di€u 1é ctia co quan hay khong?
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e M0 hinh dit liéu logic ¢6 thich hgp véi cong viéc cua cdc nhém nguoi su
dung khic nhau hay khong?

3.7.1.2. Biéu dién mo hinh dix liéu logic.

Truéc day mo hinh dit liéu logic thuong dugc vé ra theo dang nhiing so do céac
thuc thé quan hé. Mot s6 ngudi dian dau trong viéc 1ap mo hinh huéng doi twong
da tién phong trong viéc thi€t k&€ nhitng phuong phép luan, so d6 ky hiéu.

Nhitng phuong phdp luan nay da nhan manh nhiing khia canh khac nhau nhu la
dong dir liéu (data flow), nhiing kich ban truong hop st dung (use-case
scenarios), nhung van dé so dé quan hé cac thuc thé 1a nhitng diang vé bé ngoai
khac nhau di cung véi thiét k€ phuong phap luan.

Gan day hon, hau hét nhitng nha 14p mo hinh huéng d6i tuong da lua chon "Ngon
ngt mo hinh hop nhat" (Unified Modeling Langguage - UML). "Ngon ngit mo
hinh hop nhat" 13 hé thong ky hiéu tiéu chuidn dé biéu dién nhitng mo hinh d6i
tuong va sau d6 da nhan duoc su tan thanh cta lanh dao cdc cong ty phan mém va
co s& di liéu.

Diéu quan trong cin luu y 1a ULM khong thiét k€ phuong phép luan, ma hon thé
12 hé thong ky hiéu bang so do. Véi ULM, ta c6 thé Iva chon phuong phép luan
thiét k& huéng doi tuong va biéu dién mo hinh theo phuong phap tiéu chuin. Sir
dung ULM dé v& mo hinh d6i twong ArcInfo duoc goi 1a ArcObject, Va dé vé mo
hinh déi tuong theo ¥ mudn, ta c¢6 thé tao ra mot co s& dit liéu.

3.7.1.3. Xay dung mo hinh co so dir liéu vat ly.

Mo hinh co s& dit liéu vat Iy duoc xay dung tir mo hinh dit liéu logic. Dién hinh 1a
chuyén gia co s& dit liéu quan hé nhan dugc mo hinh dit liéu logic tir nguoi 1ap
mo hinh, ding cong cu quan tri co s& dit liéu dé xac dinh so do co s& dit liéu va
tao co s& dit lieu méi sdn sang dé chuyén tal va nhap dit liéu.
Viéc thiét ké co s6 dit lieu dia ly c6 mot s6 diém giong v6i mo hinh dit liéu logic,
nhung c6 nhiing su khac biét. Nhitng 16p cua doi uong (classes of objects) c6
thécé thé bi tach ra hoidc nhap vao khi thuc thi cdc bang. Luat 1¢ va quan hé c6 thé
duoc biéu thi bing mot val céach.
Loi ich quan trong ctia co s& dit liéu dia 1y 1a su thuc thi vat 1y cta déi tuong, ma
cho phép ta cdu tric co s& dit liéu ciia minh theo thoi thuong gan giii v6i mo hinh
dir liéu logic.
3.7.1.4. Cac thanh phan ctia mo hinh logic va mo hinh co sé dir liéu.
C6 nhitng thanh phan co ban ctia mo hinh dit liéu logic va cac thanh phan ta co
sG dir liéu tuong tng.

76



Mo hinh dir liéu logic 1a su triru tugng hod cac doi tuong

Otjet Fow ma ta 4p dung. Su triru tugng hod nay dugc chuyén doi
Attribute P thanh cac thanh phan ctia co s& dit liéu.
Hinh 3. 2‘3';“ e ];2?‘}; cia Mot doi tuong c6 mot tap hop cac thudc tinh. Cac thudc
mo hinh dit liéu logic va tinh mo ta dac diém chat lugng ciia d6i tugng nhu 12 tén
co so dit liéu doi tuong, don vi do luong, phan loai, hoac nhan dang

phan biét v6i cac doi tuong khac. Cac thudc tinh dugc Iuu
theo cdc cot (hay truong Fields).

L6p (class) 1a mot tap hop cac doi tuong giong nhau. Moi ddi tugng trong 16p ¢
mot tap hop cac thudc tinh nhu nhau. Mot 16p duoc luu giit trong co s& dit liéu
nhu mot bang. Cac hang va cot trong bang tao nén ma tran 2 chiéu.

3.7.1.5. Quan ly dix liéu phic tap.

Co s6 dit lieu quan hé chiém dugc thé thong tri trong thuong mai vi né don gian,
hiéu qua, nguyén 1y dé hiéu. Tinh don gian 1a déng thoi sic manh va su thich
nghi - d6 1a su don gian c6 tinh quan diém trong viéc xay dung co sd dit liéu quan
h¢, nhung su khé khan 1a mo hinh hod di liéu phic tap.

Co s& dit liéu dia ly chia dung dit liéu phic tap. Dang cta duong va dién tich doi
twong dia 1y duoc cu tric nhitng tap hop cua toa do né khong dé biéu dién véi
kiéu truong tiéu chudn nhu s6 nguyén, s6 thuc, va chudi ky tu. Hon thé d6i tuong
dugc tap hop lai thanh hé thong c6 nhiing quan hé topo rd rang, nhitng moi quan
hé khong gian r6 rang, hoac nhitng moi quan hé thong thuong.

Co s& dit liéu quan hé 1a su sang tao cho co s& dit liéu dia ly. Diéu mau chét doi
hoéi o co s& dit liéu dia 1y 1a quan 1y di liéu dia 1y phic tap véi mo hinh dit liéu
thong nhat khong bi phu thudc vao co s& dit liéu quan hé & bén dudi.

A logical data model is constructed
to represent the objects of interest

to an application. From the logical data 0
- madel, a database madel b
- Building is built in a relational
database.
Person Land 1’ - . m‘
parcel —

Hinh 3.22: Lién hé giita thuc tai, mé hinh dit liéu logic, thuc hién co so
dit liéu
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3.7.2. Puong dan cho viéc thiét ké co so dit liéu dia ly.

Cau tric cua nhitng co sd dit liéu dia 1y — tap hop doi tuong (feature datasets), 16p
doi tuong (featuer class), gom nhém hinh hoc (topological groupings), Moi quan
hé (relationships) va cac thanh phan khac — Cho phép ta thiét ké co s& dit liéu dia
1y sat v6i mo hinh dit liu logic. Doi v6i nguoi 1ap mo hinh, day 1a 1y do co ban
dua vao str dung ArcInfo8.

C6 nhitng budc co ban trong thuc hién thiét k&€ co s& dit licu dia ly.

1. Ldp mo hinh quan sdt dit liéu ctia nguoi su dung. Thuc hién phong van nhiing
ngudi stt dung, hiéu co ciu cua t6 chifc, phan tich nhitng yéu cdu cua cong viéc
can thuc hién.

2.Xdc dinh cdc doi tuong (objects) va cdc moi quan hé giita chiing. Xay dung mo
hinh dit liéu logic v&i mot tap hop céc d6i tugng, can phai ndm duoc ching duoc
lién hé v6i nhitng doi tuong khac nhu thé nao.

3. Lua phuwong phdp cach thé hién dé hoa. Quyét dinh hic 1a vector, raster, bé
mat (surface), hay vi tri s& thé hién t6t dit liéu minh dang quan tam.

4. Lam cho tuong thich cdc thanh phan cua co sJ dit liéu dia ly. Lam cho phit hop
cac doi tuong ctia mo hinh dit liéu logic vao véi cac thanh phan cua co s& dir liéu.

5. T6 chic céu tric co s& dit liéu. Xay dung cdu tric clia co so dit liéu dia 1y can
nhéc viéc hgp nhom chu dé, lién két topo, va bo phan dam trach di liéu.

* Identify organizational functions.
Determine data needed to support functions.
Organize data into logical groupings.

m Identify and describe objects.

Specify relationships between objects.
Land Document model in diagram.

Represent discrete features with points, lines, areas.
Characterize continuous phenomena with rasters.
Model surfaces with TINs or rasters.

% % Determing geometry type of discrete features.

x Specify relationships between features.
% Implement attribute types for cbjects.

Geodstabase Organize systems of features.
ot et Define topological associations.
Assign coordinate systems.
Define relationships and rules.

Hinh 3.23: Cdc budc tién hanh xdy7d§mg co so dit liéu dia ly.



3.8. Huéng dan st dung biéu do déi tuong theo ngon ngir mé hinh hop
nhat UML.

Ta c6 thé tiép can ArcInfo theo 2 cach: hodac 1a st dung cic tng dung nhu
ArcMap va ArcCatalog, hay 12 phat trién xay phan mém ting dung theo y thich.

Ngudi xay dung mo hinh dif liéu ¢6 2 thé gidi dé lua chon: ta ¢6 thé sir dung cac
ung dung cho hau hét cac cong viéc tao ra cac co s& dit liéu dia 1y, nhung doi khi
lai viét cdc ma phan mém, di biét néu ta dang thir tao ra nhitng moé hinh dit liéu
phong phu dé hé trg nhitng tng dung manh mé.

C6 2 khai niém mo hinh hoa dit liéu quan trong, ca 2 dugc tng dung trong
ArcInfo Application va trong nhiing thanh phan phan mém ArcInfo, dugc goi la
ArcObjects.

Vi du, chli dé clia cu tric co so dit liéu dia 1y, tap hop dit liéu doi tugng (feature
datasets), 16p doi tuong (feature classes) trudc hét thao luan trong canh nhin bao
quat cua nguoi st dung trong ArcCatalog. Sau d6, canh nhin bao quat cua nguoi
lap trinh duoc tém tat trong so docua co so dit liéu dia 1y ti€p can doi tuong.

Hai cach nhin nhan c6 su giong nhau, nhung cling c6 su khac nhau chuit it.Giao
dién nguoi st dung doi khi gidu di nhitng chi tiét vé cac thanh phan phan mém,
ma nhitng thanh phan nay lai quan trong d6i véi nguoi lap trinh.

3.8.1. Poc so do lop (class diagrams).

Day la chia khod cho viéc 1ap so d6 mo hinh doi tuong.

Ky hiéu nay nay dua trén ky hiéu

Aggregation Abstracl Instantiation ) )
Class [T cua ngdédn nglt mod hinh hop nhat
Type UML, lap so d6 tiéu chuin cong

inheri : . A or N e 1 T
| rhentnes . nghéu phan tich va thiét k& huéng

Creat&atrl&-l]’ Compasition Instantiable-0 doi tuong.
Class Class

5 So d6 mo6 hinh d6i tugng la phan

Association 1.7 R ' ]
Mulciplicity bo sung quan trong cho thong tin ta

nhan duoc trong cic bang doi
Hinh 3.24: So do cdc lop (class diagrams) tuong. Moi trudng phét trién 1a

Visual Basic hay cdc ngon ngit 1ap
trinh khac. Thong ké tit ca cac lgp va thanh phan, nhung khong giai thich cau
tric ciia cdc 16p nay. Nhitng so dé ndy 1am hoan chinh nhan thic cia ta vé cic
thanh phan cua Arclnfo.
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3.8.2. Cac lop va cdc doi tuong.

C6 3 kiéu 16p dugc trinh bay trong lap so d6 theo UML — Nhiing 16p triru tugng
(abstract classes), nhiing 16p kha tao (createable classes), Lp thuyét minh
(instantiable classes).

Lop triu tuong (abstract classes) khong thé dung dé tao ra d6i tuong mdéi duoc,
nhung né dugc dic biét dung phan 16p. Vi du la “line” c6 thé 1a 16p triru twong
cho “primary line” va “secondary line”

Ldp khd tao (createable class) trinh bay doi twong, ta cé thé truc ti€p tao ra doi
twong dung cu phép khai bdo trong moéi trudng phét trién cia minh. Visual Basic,
khai bdo c6 thé viét theo ci phidp Dim As New <object> hay
CreateObject(<object>).

Lép thuyét minh (instantiable classes) khong thé tao truc tiép ra doi tuong mdéi,
nhung nhitng déi tuong cua 16p nay cé thé duoc tao ra nhu thuoc tinh clia nhiing
16p khac hay dugc tao ra boi nhitng ham s tir 16p khac.

Trong trinh duyét d6i tuong (object browser), Visual Basic ta c6 thé duyét tit ca
cac 16p kha tao va 16p thuyét minh ctia ArcInfo, trir 16p triru tugng.

3.8.3. Moi quan hé.

Gitlra cac 16p triu tuong, khd tao,
thuyét minh c6 mot vai ki€u clia moi

IR quan hé

Owner Land parcel

Lién két (asociation) biéu thi moi

. o quan hé gita cac 16p. Ching duogc
Hinh 3.25: So do lién két e NN A a o an
xac dinh 1a vo s6 ¢ ca 2 dau.
Trong hinh 3.25, & so d6 nay ngudi chi (owner) c¢6 thé s& hitu mot hay mot vai
thira dat (land parcels), va mot thira dat c6 thé do mot cht hodc nhiéu ch.
V6 s6 (multiplicity) 12 su rang budc & s6 lugng doi twong ¢ thé duoc lién két véi
doi tuong khac.
1 —Mot va chi mot. Su thé hién multiplicity & day 1a su Iva chon. Néu khong c6

cai nao duogc dua ra, “1” 1a mac nhién (implied).
0..1 — Khong hay mot.

M..N — Tt M dén N (nhiing s6 nguyén duong).

* hay 0..* — Tu khong t6i s6 nguyén duong bat ky.
1..* — Tu 1 t6i s6 nguyén duong bat ky.
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Kiéu thita ké (type inheritance) dinh nghia nhitng 16p chuyén dung chia sé thudc

tinh va phuong thiic véi 16p superclass va c6 thém vao cac thudc tinh va phuong

thuc.

Line

T

PrimaryO SecondaryO
ling ling

Hinh 3.26: Kiéu ké thita (type inheritance)

Pals =mmm=as P Translormer

Hinh 3.27: Thuyét minh (instatiation)

3
TralgomeDQ Transformar
n

Hinh 3.28: Su két hop (aggregation)

Trong so do hinh 3.26 cho thay
primary line (I16p kha tao)
secondary line (16p kha tao la
kiéu (types) cua line (16p triru
tuong)

Thuyét minh (instatiation) dinh ro
mot doi tuong & mot 16p cod
phuong thitc. phuong thiic nay tao
ra mot doi tong t mot 16p khac.

Trong hinh 3.27 do6i tuong cot
dién (pole) c6 phuong thic tao ra
doi  twong may bién ap
(transformer).

Su_két _hop (aggregation) 1a su
lién két khong doi xing. Trong su

lién két nay mot doi tugng & 16p
nay dugc coi 1a “foan thé™”, va

cac do6i tuong cua 16p khac duoc
coi la “bo phdn”.

Trong hinh 3.28 t6 hop bién ap (transformer bank) c6 chinh xéc 1a 3 may bién dp

(transformers).Trong so d6 nay transformers lién két véi transformer bank, nhung

¢6 kha nang khi ri t6 hop di chd khdc thi may bi€n dp van ton tai.

Pola * . Crossanm

Hinh 3.29: Su hop thanh (composition)

Su _hop thanh (composition) la
dang két hgp manh mé hon trong
d6 cac doi tuong trong 16p “toan
thé” kiém soat thoi gian s6ng cua
cac doi tugng & 16p “bo phdn”.

Cot dieén (pole) chita dung nhiéu
thanh tay ngang (crossarms). Mot
tay ngang khong thé phuc héi khi



cot dién bi chuyén di noi khac. D6i tugng pole diéu khién thoi gian song clia cac
doi tuong crossarms

3.8.4. Biéu dién mo hinh véi so dé chi gidi.

Néu ta khong quen vdéi kiéu so d6 chid gidi, sau khi thuc hanh doc vi du trén va
van dung vao vi du ctia minh, ta s& dan din nhan ra gi4 tri clia su thé hién nay. N6
mo ta mo hinh d6i tugng mot cach don gian, va la cich nhanh chéng va dé dang
hiéu nhitng modul ctia phan mém Arclnfo.

Hiéu dugc hé théng ky hiéu nay, ta tao ra duoc nhitng doi twong bing cach md&
rong dit liu cta co s dit liéu ti€p can do6i tuong. V6i ArcCatalog, ta c6 thé bat
dau cong viéc trong moi truong (computer-aided software engineering - CASE)
trg gitip cia may tinh dé tao ra nhitng mo hinh dit liéu vé6i giao dién truc quan.
Giao dién nay dugc dua trén su van dung ky hiéu trong ULM.

3.9. Nhirng xu hudéng cong nghé.

Heé thong thong tin vé dia 1y phan co ban trong hé thong quan tri co s dit liéu,
duoc nang cao su luu trit, ghi bang muc va biéu dién dit liéu dia ly.

ArcInfo 8 1a su phat hanh ra mét cong nghé GIS méi. ArcInfo 8 khai thac nhitng
phuong huéng cong nghé quan trong vira méi hoan thanh, dua vao thuong mai
hoa. Nhitng khuynh huéng dé thuc hién mot cdch téng hop su thanh cong clia
GIS nhu mot co s& dit liéu dia 1y day kha nang. Sau day la phuong huéng chinh
tao ra co ciu cong nghé cua Arclnfo 8.

3.9.1. Dit liéu dia ly va co so dit liéu.

Khi mo6 hinh dit liéu két hgp (coverage data model) 1an dau tién ap dung, né dugc
dung vao cac thanh phan khong gian ctia dit liéu dia ly. Dit liéu chita dungcac
files nhi phan v6i nhitng dinh danh (identifiers) thong nhat theo hang trong cac
bang co s& dit liéu quan hé, nhitng bang nay ghi nhitng thudc tinh cta doi tugng.
Vi dacc tinh va chic nang tién tién trong cong nghé co s& dit liéu, ngay nay cé
thé luu toan bo dit liéu khong gian truc ti€p & bén trong cing bang co s& dit lieu
nhu nhiing dit liéu thudc tinh.

Loi ich cta viéc luu dit liéu khong gian truc ti€p bén trong cic co s& dit liéu
thuong mai l1a nang cao hiéu qua su quan tri dit liéu, truy cap st dung dir liéu,
diéu hanh cac dich vu, hoa hop gan giii véi cac co so dir liéu khac.

Ngoai ra, nhitng ngudi sit dung ArcInfo c6 thé lua chon bat ky co s dit liéu quan
hé nao khdc dé lién két v6i co s& dit lieu dia 1y cua ho.
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3.9.2. Giao dién nguoi s dung.

Ciac tng dung duoc phéat trién cho Microsoft Windows da xap dit mot tiéu chudn
mo6i dé dé sir dung va 6n dinh. Ngudi st dung da quen thudc véi céc thao tic véi
chuot, thuc don, hop thoai, va nhitng diém tuong tu. Nhitng tiéu chudn giao dién
ngudi sir dung da tao ra nhitng ting dung manh dé nguoi khong phai 13 chuyén gia
tin hoc c6 thé tiép can c6 thé st dung.

ArclInfo 8 ting dung hoan hdo tiéu chuidn Windows tao giao dién va ngudi stt dung
va gitf vai trd 1a mot moc mdi trong viéc tao ra phan mém GIS dé sir dung.

3.9.3. Cdu tritic phan mém.

Phan mém hién dai dugc xay dung trong cic cu tric cac thanh phan clia phan
mém, vi du, Microsoft Component Object Model (COM), the Common Object
Request Broker Architecture (CORBA), Java Rempte Methode Invocation (RMI)

Y tudng cdu tric cdc thanh phan 14 chia cdc thanh phin chdc ning phian mém
thanh nhiing phan riéng ré€, nhitng mang doc lap, dugc thir nghiém va két hop lai
thanh nhitng chuong trinh. Véi cdch thiét k& nay, cdc phan c6 thé duoc dung dé
xay dung nhitng ting dung bat 1y khong can c6 su thay déi nao.

Loi ich clia cdu tric thanh phan 1a chét luong, dac tinh phan mém t6t hon va kha
nang cap nhat phién ban méi khong phai cai dat lai phan mém.

ArcInfo 8 duoc xay dung trén cdu Microsoft COM, bdi vi cdu tric nay 12 mot t6
chtic cdc phan vitng chic, hoat dong tot.

3.9.4. Moi truong ldp trinh.

Moi trudong lap trinh visual nhu Visual Basic da trd thanh tiéu chuédn trong phat
trién tng dung.

Loi ich cua viéc ing dung nhitng ngon ngit nay la c¢6 kinh nghiém ctia cac nha lap
trinh di truGe, véi moi truong manh mé nhat. Khong con can téi nhitng ngon ngit
macro s& hitu riéng (proprietary macro langguages).

ArcInfo 8 st dung Visual Basic fo Applications (VBA) nhu mot ngon ngit macro
nhing dé€ ngudi s dung tuy bién nhitng ung dung clha minh, ArcMap,
ArcCatalog. Nhitng ngon ngit COM khac nhu Visual C** ¢6 thé duoc dung dé mé&
rong mo hinh di liéu cua co s dit liéu.

3.9.5. Tom tat nhiing chiéu hudng.

Nhitng chi dé chung cuia cac chiéu huéng cong nghé nay la tieu chuian mé va kha
nang lién tng dung.
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Loi ich cta viéc di theo nhiing chiéu huéng nay 1a tin dung nhiing wu viét cua
nhitng cong nghé khac, diéu d6 da lam cho ESRI tap hop nhitng nghién cittu ctia
minh va phat trién cong nghé GIS.
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Chuong IV.
HE QUAN TRI DU LIEU MICROSOFT ACCESS.

4.1. Nhirng khai niém co so.
4.1.1. Co 56 dit liéu la gi?

Mot co s6 dit liéu 1a tap hop nhiing thong tin ¢6 quan hé t6i mot chu dé riéng hay
mot yéu ciu nao do, nhu theo réi cac don dat hang cta khach hang hay duy tri
mot suru tap am nhac. Néu co s& dit liéu cua ta khong dugc luu trén may tinh hay
céc thi€t bi nhd, ta c6 thé phai theo rdi thong tin tir nhiéu nguodn khic nhau, nhu
vy ta phai tu minh ma hoa va t6 chic dit liéu.

Str dung Microsoft Access, ta ¢6 thé quan 1y tat ca cac thong tin trong mot file co
sG dit liéu duy nhat. Thong qua file nay, phan chia dir liéu cla ta ra thanh cac
ngin chita dugc goi 1a cdc bang tables. Viéc xem, b6 xung, cap nhat dit liéu bang
stt dung céc biéu mau (forms) truc tuyén; tim ki€m goi ra cac dit liéu ta can, bing
cach st dung queries; phan tich hoac in dit liéu theo trang in dac trung st dung
bao cao (reports) (hinh 4.1)

Chita tat ca thong tin trong mot bang nhung lai

B Customers : Table TeTIe . s
quan sat ¢ nhiéu hinh thic khac nhau

Customer ID| Company Hame City
BZBEY B's Beverages Londaon

EASTC Eaztern Cunnec?grq -{:qqgnn gz London Orders for April : Select Querny

Company Hame City Order Date
- |B'z Beverages London 11-Apr-96
Eastern Connection | London 12-Apr-96

EZ Customers : Form
- Sales by Customer : Report

Customer: B's Beverages

Customer ID:| | BSEE | Order ID: ___ Sale Amount:
Contact Mame:| | victorks Ashweorth | 10943 F711.00

(congarytns ]| [5-mre ] e
Total: $2431.00

Hinh 4.1: Table, Form, Query, Report trong Access

Luu giir dit liéu, tao ra mot bang cho méi kiéu thong tin ta theo roi. Lay dir liéu tir
nhi€u bang khac nhau hop lai v6i nhau trong query, form, or report, ta xac dinh
moi quan hé giira cac bang.

Tim ki€m va 1ay dit liéu can thiét phit hop cdc diéu kién da duoc chi dinh bao
gdm céc dir liéu tr nhiéu bang khac nhau, tao ra query. Query ciing ¢ thé cap
nhat hoc xo4a cac ban ghi cung mot lic va thuc hién bén trong hoac tinh toan thao
tac trén cac di lieu theo y muon.
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Dé dang xem, dua vao, thay déi dit liéu truc ti€p trong bang, tao ra form. Khi ta
m& mot form, Microsoft Access 14y ra dit liéu tr mot hay nhiéu tables va biéu
dién trén man hinh st dung layout ta lua chon trong Form Wizard hay dung
layout do ta tao ra.

Phan tich dit liéu hoidc biéu dién ching bing mot cdch nao do, tao ra report. Vi
du, ta c6 thé in mot report hop nhém dit liéu va tinh todn téng s&, va mot report
khéc véi dit liéu khac dé in thu tin (hinh 4.2)

Tao cac nhan thu ——

Sales by Category
Customer: B's Beverages 31 -ddmy-0i
Order IDO: Sale Amount: Arryy SrryyNery
10943 F711.00
10947 F220.00 sisos s
Total: F2431 .00 e do thi

Gi4 tri téng |

Hinh 4.2: Cdc dang bao cdo reportTable.
4.1.2. Bang (Table).

Mot bang - table 1a mot tap hop dit liéu vé mot chu dé nao d6 nhu sa pham cung
cép. St dung céc bang khac nhau cho méi mot cha dé, diéu do gidp ta quan 1y ¢6
hiéu qua hon va giam b6t dugc céac 16i khi nhap dit liéu. Table duoc t6 chic
thanh cac cot dugc goi la cac truong (fields) va hang duoc goi 1a ban ghi (records)
(hinh 4.3)

LEEEE | Suppiiers : Table

Supplier ID | Company Hame
Exaotic Ligquids

Mewy Orleans Cajun Delights
Grandma Kelly's Homestead
Tokyo Traders

Bang liét ké cdc ngudn
cung Ung vat tu

Products : Tahle

Bang theo rdi cac Product Hame &| Supplier ID Units in Stock

san phdm Chai 1 39
Chang 1 17
Aniseed Syrup 1 13
Carnarvon Tigers 2 a3

Mot truong chung tao méi quan hé gitta hai bang - Supplier ID

Hinh 4.3: Cdu triic ciia bdng - Table
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Field - Truong: Mdi mot trudng trong bang theo rdi cdc san phdm (Products
table) chtta cing mot loai thong tin cho moi san phim nhu 12 tén sian pham
(product's name).

Record - Bdn ghi: Mbi mot record trong Products table chita dung tat ca cac
thong tin vé mot san pham, nhu 12 tén san phdm (product name), s6 chi danh
nguon cung cap (supplier ID number), don vi trong kho (units in stock), va nhiing
thong tin khéc nita.

Moi quan hé gita cdc bang: Trong Bang liét ké ciac nguén cung tng vat tu
(Suppliers table) ta dua vao supplier ID, company name, va cic truong khac nita
cho mo6i mot ngudn cung cap. trong Products table ta dua ca trudng SupplierID
vao, nhu vay khi ta dua mot san phdm méi vao, ta c6 thé xac dinh dugc nguén
cung cip né bang cdch dwa vao s6 SupplierID duy nhit. Biang cdch khdp
SupplierID trong bang Products va bang Suppliers, Microsoft Access c6 thé 1ay
dit liéu tir hai bang két hop v6i nhau dé ta xem, chinh stra, in 4n.

Thay ddi c4ch nhin Sép xép hoic chon
Chinh sira hodc in loc bang ghi

Thém hoac xo04 cac
ban ghi

Orders : Table
File Ediit Wiy In=ett Farmat Recards  Toaols  [Window Help

M. H SRy s mad o @bl Ya v/ s

Order 1D Customer ID Employee ID Order
10000 | Franchi S.p.A. Michael Suyama 18-
10001 | Mére Paillarde Laura Callahan 18-
10002 | Folk och fa HB |_‘.Janet Leverling 19-
10003 | Simong histro Laura Callahan 19-

Thay déi layout Thém Y?O, X04,
clia bang dit lieu thay doi tén cot

Hinh 4.4: Cdc cong cu thao tdc trén bang
Trong bang dit liéu, ta c6 thé thém vao, chinh sira, hay xem dit liéu. Ta con cé
thé kiém tra, in dit liéu, loc, xap x€p céc ban ghi, thay déi hinh thitc thé hién bang
dit liéu, hay thay déi c4u tric clia bang bing cdch thém vao hay xo4 di nhitng cot

(Hinh 4.4).

Trong table Design view, ta c6 thé tao ra mot table hoan chinh tir viéc 14y tir cac
bang san c6, thém vao, xoa bét, hay thuc hién theo y thich cac truong. (Hinh 4.5).
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Thém hodc déi tén truong

Chon khod chinh
cho truong

Products : Tahle

Pat kiéu dit liéu cho truong

—® Field Hame Data Type Description

ProductiC Avgabumber

ProductMame Text

b | UnitPrice Currency
SupplierC Mumber
Field Properties
CGenersal | Lookug Iszlt thuoc tinh cho truong

Formt [Currency & |
Decimal Places | &uto |

Input Mazk | |

Hinh 4.5: Tao ra mot Table mdi bang Table Design View

4.1.3. Biéu mdu (Form).

Ta c6 thé st dung Form vao nhiéu muc dich khdc nhau nhu: Tao ra Form nhap dit

liéu vao bang, tao ra form trung chuyén dé m& form khac hoic hoic bdo céo, tao

ra hop thoai cho nguoi sir dung nhap dit liéu sau d6 tao ra cac chiic nang dua theo

dit kién d6 (hinh4.6)

Tao ra Form
nhap dit liéu
vao bang

Tao ra Form

Product:

Supplier: | E:xctic Li

juids |

Category: | Beverages |

Tao ra hop thoai
cho nguoi st dung
nhap dit liéu sau dé
tao ra cac chirc
nang dua theo dit
kién do

trung chuyén

Main Switchhoard

Product. | Chang

“iewy Produ

Categat]

Product

Sales Reports

Report to Print
(%] Sales by Category

[ Employes Sales by Country

[ Sales Summaries

Prewviewy

Prirt

Cancel

Print Sales Reports |

Hinh 4.6: Su dung Form vao cdc muc dich khdc nhau

Hau hét thong tin trong form ¢6 duoc tir cdc ngudn ghi ndm ndm dudi. Nhiing

thong tin khdc trong form ndm ngay & phan design ctia form (hinh 4.7).
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Form View

Employee Prices

C4c thanh phan hinh
anh chda trong phan
Design cta Form

Cic | 1| Chai 1|

$15.00§

nhan mo
tachtta ||

trong

Design
cla

Employee Price;

$13.50

S6 liéu c6 dugc tir
cdc trudng trong cac
nguén ghi nam duéi

Form

Pleaze pay the accounting clerk for your purchazes.

Hinh 4.7: Nhiing thong tin trong mot Form

Ta tao ra va lién két gitta form va nguén ghi clia né bang cach dung céc doi tuong
dé hoa duoc goi 1a cdc diéu khién (controls). Kiéu thong dung nhit cua diéu

K&t qua tinh toén tir
cong thic chita trong
Design ctia Form

khién hay dugc ding dé biéu thi dit liéu nhap vao la text box (hinh 4.8).

Nhiing nhan text Design View

mo ta noi dung :
|| # Detail

Nhiing text boxes
dugc ding dé thé l | |

hién dit liéu dua

— eProductlD JawProductMame JeUnitPrice |

vao tronng Product
Table

ve

va

/

=[UnitPrice]0.75 }_

| qmp.fﬂyee Price:|
I

Products : Tahle

Product ID: Product Hame:
5 Chef Anton's Gumbo Mix
£  Grandma's Boysenberry Sy
7 Uncle Bob's Organic Dried

ur purchazes.

nit Price:
21,35
2500
F30.00

Text boxe dung
dé thé hién biéu
thic tinh toan

Hinh 4.8: Tao lién két giita Form va nguén ghi nam dudi

4.1.4. Truy vdn (Query).

Dung queries dé xem, thay doi va phan tich dit liéu theo nhiéu cach khac nhau.

Ta c6 thé dingchiing nhu cac nguédn ghi cho céc forms va reports.

Dung query d€ 14y dit liéu tir nhiéu bang khac nhau va sap xép lai theo mot trat tu

theo yéu cau.
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Lam cdc phép tinh s& hoc, tinh todn tong s6 s6 lugng, gid tri trung binh, sau d6
nhém cdc két qua bang 2 dang thong tin mot duoc liét ké tix trén xudng tir trdi qua
phai, céi kia chéo qua.

14y dit liéu tit nhiéu bang khéc nhau va sap Thuc hién céc tinh todn
x&p lai theo mot trat tu theo yéu ciu trén cic nhém ban ghi

Product Hame Supplier Phone
Alice Mutton Parvlova, Lid. UEIES Sales Totals : Select Query
Anizeed Syrup Exatic Liguids [¥1715s Total Orders  Total Sales
Camembert Pierrot | Gai péturage 387 125 $197 110.84
Carnarvon Tigers  Pavlowva, Lid. (037 44 53 $86737.54
Chai Exatic Lia Quarterly Orders by Product : Crosstab Query

Category Hame atr 1 Otr 2 Qtr 3 0

ﬁém cé;:l phép tl:nh SO Beverages F7 59611 $265942.16| §13,800.18( &3

oc, tinh todn tong so, .
G luong, gid tri tr%mg Condiments §2 BEB.22 §5 44980 $5985.40)
binh, sau\d(’) nhém céc Confections 73714 $817575 $17 11853
két qua bang 2 dang -
thong tin mot dugc liét Dairy Products P13 BE5.87| $10,494 94 F15921.14] %2
ké tir trén Xuonga cdi kia Grains/Cereals $1 1 ,Ez-"l[":l $9 |1 B0.54 $3 ,EBED? $1

Hinh 4.9: Tao cac Queries

Loai thong dung nhét cia Query 1a select query. Mot select query chat loc dit liéu
tlr mot hay nhiéu tables dung tiéu thic do ta chi dinh, sau d6 thé hién né theo trat
tu ta mong muon (hinh 4.10).

Khi ta thuc hién query, Access chit loc
céc ban ghi theo céch ta chi dinh ...

Suppliers : Table
- Supplier
Exatic Liguids
Foréts d'érables

Phone
(71715552222
(5141 555-2955

...sau dé thé hién
dit liéu da duogc

Product Hame

két hop theo trag Alice Mutton

tu nhu ta mong Anizeed Syrup Formagai Fortini =.r . (03447 GO323

muon Boston Crab Meat G'day Mate [02)555-5914
Camermbert Pierrot Parlova, Licd. (03) 444-2343

(08 431 7677
20%) 555-9931

Produc:s and Suppliers : Select Query

Product Name Supplier Phone (03 444-2343
Alice Mutton Falova, Ltd. (03) 444-2343
Anisesd Syrup Exotic Liquids (71)555-2222

Boston Crab Meat | Mew England Seafood | (617 555-3267
Camembert Pierrot | Gai paturage A3 76038 06

Hinh 4.10: Tao Select Querie
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Ta tao ra mot query bang cach dung céc hudéng dan (wizard) cé sin hoac 1ay dir
liéu hén hop trong cdc biéu khung man hinh Design View.
Trong khung man hinh Design View nay, ta chon 14y dit liéu ma ta muon xu 1y,

bing cdch thém vao céc tables hay nhitng queries c6 chita dit liéu, va sau dé bang
céch dién chiing vao khung design (hinh 4.11).

Danh sach cac truong cho thay Puong ndi bao cho Access céc dit liéu
nhiing trudng trong cac tables hay trong table hay query quan hé véi dit li¢u
queries ta thém trong query méi trong table va query khéc
Supﬁliers Products
* 1 o || ProductiD Thém céc
SupplierlD Supplier|D truong vao
Supplier .. khung
Cortactiame === déign bang
Céc truong, thi ty va cach kéo
tiéu thitc ta thém vao tha chung tir
khung design quyét dinh Field: |F‘r|:|du|:1Name Suppl?er F‘hl:une_ danh sich
ta s& nhin thay nhimg gi T;bl;: irnduc;; Suppliers Suppliers cdc trudng
R ort: | Azcending 5
trong két qua query Show vao
Criteria: "Parvlowa, Lid "
e "Exotic Liguids"

Productz and Suppliers : Select Query

Product Hame Supplier Phone
Alice huttan Pavlowva, Ltd. [03) 444-2343
Anizeed Syrup Exatic Liguids [¥1) 855-2222
Carnarvon Tigers | Paviowa, Lid. [03) 444-2343

Hinh 4.11: Tao Select Querie trong Design View

Piém manh cta query 1a ching ¢6 kha nang két hop cdc dit liéu tir nhiéu bang
biéu hodc cdc queries khéc lai v6i nhau. Chéng han ching ta mu6n xem thong tin
cua khdch hang dong thoi vé6i nhitng don dat hang cta nhiing khach hang nay. Dé
c6 thé xem cdc thong tin ndy, ta cAn nhitng dit liéu tir hai tables Customers va
Orders

Khi ta thém nhiéu bang bi€u vao mot query, ta phai dam bao 1a cac danh sdch cia
cac truong da duoc két hop v6i nhau bing mot dudng lién két (join line), dé
Access biét cach lién két nhitng thong tin nay. Puong lién két gilra cac tables hay
queries bao cho Access dit liéu quan hé v6i nhau nhu thé nao.

Kiéu cua lién két chi ra nhiing ban ghi nao query s€ lua chon hay thuc hién cac
thao téc.

4.1.5. Bao cao (Report).

Bdo cdo 1a cach c6 hiéu qua dé trinh bay dit liéu theo dang in 4n. Bdi vi co thé
diéu chinh kich ¢& va trinh bay ban bao céo, ta ¢6 thé cho thong tin hién ra theo y
muon (xem hinh 4.2).
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Da s6 cac thong tin trong report ¢6 duoc tir table nam dudi, query, hay nhiing cau
lénh SQL, d6 1a ngudn dit liéu cua bio cdo. Nhitng thong tin khac déu dugc chita
trong design ctia bao cao.

Print Previessy

—}Sales by Date

"l:iéu fié Vél, M0 Ngay théng lay tir cdc biéu
tén coOt chia : thirc chita trong design
trong design ]
clabiocio | '—— ghipped Date: OrderID:  Sale Amount: Dit liéu 14y tir
: céc truong
Sallalt 10951 453 A ctia table,
10530 4284 query, hay
10991 2,29 SRl il S0l
Total: 7,044 -
5 Mar96 Gia tri tong
105924 1,836 lay tr cac
105927 A0 biéu thic co
10965 1098 trong design
S ﬁ ctia bdo cdo
ota 434

Hinh 4.12: Thong tin c6 duoc trong mot ban bdo cdo

Ta tao ra cdc lién két giita mot bdo cdo va ngudn ban ghi ctia chinh né bang cédch
diing céc doi tugng do hoa dugc goi 1a cac diéu khién. Cac diéu khién c6 thé 1a
text boxes n6 biéu thi cic tén, cic con s6, nhin biéu thi tiéu dé, va cdc dudng
trang tri két hop véi dit liéu lam cho bdo cdo 16i cudn hon.

Duodng trang tri
Design viesw —

# Report Header |
SyeebyDale 1 Nhan tieu dé

# Page Header |

[Shipped Date: | [Order ID: | [Sale Amount: | [

# ShippedDate Header |

ShippedDate

& Detail . ] |

[ |
/)I QrderiD ! I/-ﬂ Salesmourt |
/

# Shippedfate Footer

[Total___ || [=Sum{[SaleAmount]} |
Select Duery: Sales by Date
Shipped Date  Order D Sale Amount Text Box diing dé biéu
04-htar-96 10951 $455.74 thi k&t qua tinh toan gid
04-hdar-95 10390 $4,255 85 tri tong
04-har-36 10991 §2 295.00 :

Hinh 4.13: Bdo cdo va cdc diéu khién
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4.1.6. Ham lénh (Macros)

e Marcro la gi?

Macro 1a mot tap hop ctia mot hay nhiéu hanh dong, méi hanh dong thuc hién
mot tdc vu riéng, nhu mé mot form hay in mot report. Macros gitp ta thuc hién tu
dong hoa nhiing tic vu thong dung. Vi du, ta c6 thé diéu hoat mot macro dé in

mot bao cao khi ta click va nut 1énh.

& Print Invoice : Macro

Khi ta tao mot macro, ta nhap nhiing cong viéc Action [ : |

cin 1am vao vi trf nay — L CpenReport Open the Invoice repart
- Action Arguments |

Ta c6 thé gdn cdc déi s6 cho cdc cong viéc vao I e v oice

vi tri nay. Nhitng d6i s6 cung cip nhiing thong Vi Prin

tin vé cdch thuc hién cong viéc nhu 1a d6i tugng | 7 Filter Mame

hay dit liéu nao duge ding t6i WWhere Condition  [OrderlD]=[Forms][Orders]

Hinh 4.14: Macro in hod don

Mot macro ¢6 thé 1a mot 1énh téng hop nhitng hanh dong n6i ti€p nhau, hoic né
c6 thé 1a mot nhom macro. Ta c6 thé dung biéu thitc diéu kién dé xac dinh
truong hop liéu c6 hay khong mdt hanh dong sé thuc hién khi macro chay.

Chuoi hanh dong theo trinh tu.

Macro sau day duoc két hop mot loat R Aa L el g

ic hanh dong. A huc hién nhi Action | Comment
cac ha dQ g ?CeSSt te e u’ng,: || Attached to the Add
hanh dong nay moi lan macro chay. bé || |Echo Freeze screen while
N ”- . N || OpenForm Open the Product List
Ch@y macro nay, ta phal ng ten ham F | Mowesize Pozition the Product L
Review Products. . .
Hinh 4.15: Macro Review Product

e Nhom ham lénh - macro group.

Néu ta c¢6 nhi€u macros, két nhém cac ham Iénh ¢ lién quan véi nhau thanh
nhém ham lénh s& gidp ta quan 1y co s& dir lieu mot cdch dé dang hon. dé hién
tén cac macros trong cung nhom, click Macro Names trén View menu trong clra

s6 Macro.
Vi du, macro group sau day, mang tén Ml
). D hacro Mame | Action |  co
Buttons, dugc tao boi 3 macros c6 lién Employees OpenFaorm Open
40 . : Products OpenForm Open
quan t6i nhau: Employees, Products, N MoveSize Move
va Reps. Moi macro tai mot chic nang RS Syl S

OpenForm, va Products macro con tai

¢4 chifc nang MoveSize. Hinh 4.16: Macro Buttons
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Tén & cot Macro Name column nhan dang méi macro. Khi ta diéu hoat mot
macro trong macro group, Access s€ tai chiic nang do trong cOt action va cac
chitc nang khac bat ky theo sau ma tén clia n6 nam trong cdt Macro Name bo
trong.

Pé diéu hoat mot macro trrong macro group, truGc hét ta danh tén clia macro
group theo sau 12 diu cham réi dén tén macro. Trong vi du trén, dé diéu hoat,
ham 1énh Employees trong nhém 1énh Buttons, ta phai gé Buttons.Employees.

e Nhitng hanh dong co diéu kién - Conditional actions.

Pé hién cot Condition column, ta click Conditions trén View menu trong cira s6
Macro.

Macro sau day diéu hoat MsgBox va |CHiElainincr e

) Y- P A Condtion | Action
StopMacro chi khi biéu thiuc trong cot SNl SupplieriD]) | MsgBox
Condition mang gi4 tri TRUE (khi biéu thiic Stophfacro

trong truong SupplierlD mang gid tri 1a finh 4.17: Macro ¢é diéu kién
NULL).

4.1.7. Khoi (Module).

e Module la gi?

Mot module 1a tap hop cac khai bdo (declarations) va thu tuc (procedures) clia
Visual Basic for Applications dugc chira chung véi nhau nhu 1a mot don vi.

Khung Object Khung Procedure

“- Litility Functions : Module

[ (General) '+] |tDeclarations) | ||

. L . Option Compare Database
C4c khai bdo - Declarations — Option Explicit

Function IsLoaded (ByWal strFo
' Beturns True if the specifie

Const conlbjStateClosed = C
Const conbesignWiew = 0

If Svy=sCmd{aciysCmndGetObject
If Formsi{strFormMame) . Cur
IzLoaded = True
End Tf
End Tf

Cic thu tuc - Procedures

End Function

Function IsLocked (ds A= Becor
' Accepts: a dynaset and two

= [+
Nt 1énh Procedure View Nt 1énh Full Module View

Hinh 4.18: Module Utility Function
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C6 2 kiéu modules co ban, d6 1a mdule cip (class modules) v module chuin
(standard modules). Mdi tha tuc trong module c6 thé 1a thu tuc ham (Function
procedure) hay tha tucthtt cap (Sub procedure).

e Class modules.

Cac khoi Form va report modules la cac class modules n6 da dugc lién két véi cac
form va report dac biét. Cac khoi Form va report thuong chita dung nhiing thu tuc
su kién (event procedures) dé dap lai su kién trong form hay report d6. ta c6 thé
stt dung event procedures dé kiém soat cidch hoat dong ctia forms va reports, va
dap tng nhiing hoat dong sau khi nguoi sir dung click chu6t trén ntt 1énh.

Khi ta tao ra event procedure thit nhat cho form hay report, Access automatically
tw dong tao ra mot form hay report két hop. Dé quan sit module cho mot form
hay report, click Code trén toolbar & Design view.

Dé quan sat hay thém mot thi tuc -- Form_Event History : Module
form chon mot trong nhitng d6i

tugng cua form trong khung object

AfterDelConfirm
Afterinsert
Afterl lpdate

i

sau dé6 chon su kién trong khung
procedure. cic tén cua nhitng su
kién duoc in dam.

Hinh 4.19: Khoi cdp

Dé quan sit hay théem mot thu tuc form chon mot trong nhitng d6i tuong cla
form trong khung object, sau dé chon su kién trong khung procedure. cic tén cua
nhiing su kién dugc in dam.

Nhitng thu tuc trong cdc khoi form va report ¢6 thé goi céac thi tuc ma ta da thém
vao trong khoi chudn.

Trong Access 95, class modules chi ton tai khi dugc két hop véi form hay report.
Trong Access 97, class modules c6 thé ton tai doc lap d6i vé6i form hay report, va
ki€u class module dugc liét ké trén bang Modules trén cira s6 Database. Ta c6 thé
dung class module trén Modules tab dé nhan dang d6i twong tuy chinh (custom
object).

o Khoi chudn ( Standard modules).

Standard modules chia nhitng thu tuc chung, né khong dugc lién két véi bat ky
doi tugng nao khac va thudng ding nhitng thi tuc dé c6 thé dugc diéu hoat & bat
ky dau trong co so dit ligu.
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- Litilty Functions : Module

be tﬂhem thu LY chinh vao khoi | (General) |-| |(Declarations) |-
chuan, dué6i phan khai bdo go Sub
hoic Function, theo sau 1a tén clia Szhet et ek R
thu tuc cung cdc doi sd roi nhan ke T e R RS
EMTER. Function IsLoaded (ByWal strFo

N B 5 ' Beturns True if the specifie
Sau d6 gd ma 1énh cho céc thu tuc.

Ham Isloaded nay c6 thé goi tir thu Const conObjStateClosed = 0O
tuc khac bat ky | Const conbesignWiew = 0

Hinh 4.20: Khoi chudn

Ta c6 thé xem danh sdch clia cic standard modules trong database bing cich
click vao Modules tab trong cira s6 Database. Form, report, va standard modules
dugc thong ké trén Object Browser.

4.1.8. Su kién (Events): Lam cho cdc doi tuong cua co so dit liéu lam viéc
cung nhau.

e Events la gi?

Su kién (Events) 1a mot hanh dong xay ra trén hoac cung véi mot doi tugng nao
do. Access c6 thé ddp tng nhitng su kién khac nhau: click chuot, Thay déi dir
liéu, m& hoac déng forms, va rat nhiéu diéu khéc nita. Su kién thong thuong 1a két
qua cua hanh dong ctia nguoi st dung. St dung thu tuc su kién hay macro, ta cé
thé thém nhitng ddp ing vao su kién né xay ra & form, report, hay control.

Gia thir ta muon md& form Product Details form, lic d6 ta click 1én nut 1énh
Product Details trén Orders form. Vi du sau day cho ta thiy lam thé€ nao véi thu
tuc su kién hay vGi macro.

e Ddp iing su kién Click bang cdach ding thi tuc su kién by using.

Khi ta ta ra mot tha tuc su kién cho moét déi tugng, Access thém vao khoi form
hay report mot khuoén mau tha tuc su kién dugc véi tén cho su kién va doi tugng.
Con lai can lam la thém ma cho form hay report theo cdch ma ta mudn khi su
kién xay ra.

=y Command Button: ProductDetails

Pé tao cho thi tuc su kién khoi

chay khi nguoi dung click chudt Format | Dsta | Evert  Other | &l |
vao nut 1énh, click vao thudc tinh :
OnClick cua ndt 1énh ... on Cligk ... |

... click nut Build, sau d6 click ‘
Code Builder dé thém ma lénh
Viual Basic cho thu tuc su kién

Hinh 4.21. Tao cho thu tuc khoi chay
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Macro OpenProductDetails dung
hanh dong OpenForm dé mé& form
ProductDetails

:. Form_Orders : Module

| ProductDetails ~| | cliek

Private Sub ProductDetails Click()
DoCwd. OpenForwm "Product Details"

End Sub

Hinh 4.22. Tao cho thi tuc khdi chay (tiép theo)
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