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TRUONG DAI HOC HOA SEN KHOA LUAN TOT NGHIEP

TRICH YEU

Hién tai, clng véi sy phat trién bang nd Internet trén thé gioi ciing nhu tai Viét
Nam, Internet da cung cap cho ching ta khéi lwong théng tin va dich vu khong 16. Bén
canh d6, khéi lwong thong tin ngay cang lén phét sinh nhu cau so khép théng tin ngay
cang nhiéu nhung van phai dam bao hiéu ning va do tin cdy cua hé théng. Cac
website so khép thdng tin trén Internet hién nay rat nhiéu nhung hau nhu chua c6 mot
kién tric chung, cung véi thuc trang cac kién tric phan mém giai quyét bai toan
nghiép vu hién nay ciing it dugc pho bién. Véi muc tiéu xay dung mét kién tric phan
mém dé giai quyét nhu ciu néi trén, nhdm ching t6i da chon va tham gia thuc hién
khoa luan lan nay.

Nhom chiding t6i da xay dung thanh cdng nén tang kién trac nghiép vu té chic
va so khép thdng tin mot cach hiéu qua, dong thoi ap dung vao linh vuc cy thé dang
rat dugc quan tdm hién nay do 1a tim viéc truc tuyén. Day 1a co hoi tét d& nhom co thé
van dung nhiing kién thirc da duoc hoc &p dung vao thuc té, Va quan trong hon, voi
nhitng kién thirc da duoc hoc ¢ trudng ciing nhu tich liy trong qua trinh thuc hién dé
tai, kém theo d6 1a su nd lyc cua cac thanh vién trong nhom, ching t6i da hoan thanh
dé tai dung thoi han va dang yéu cau ban dau dé ra. Ching tdi hy vong kién trlc nay
s& duoc tiép tuc phét trién hon nita va dugc tng dung, trién khai rong réi trén cac hé

thdng can to chirc va so khép thong tin.

Xay dung kién tric cong thong tin tim viéc _



TRUONG DAI HOC HOA SEN KHOA LUAN TOT NGHIEP

LGOI CAM ON

Trudc tién, nhém chdng téi xin chan thanh cam on TS. Tran Vi Binh di tan
tinh hudng dan, gop ¥ va dinh huéng nhom ching t6i trong qua trinh thuc hién khoa
luan tt nghiép nay. Khoa luan da duoc hoan thanh ciing chinh 1a nhd su nhic nho,
d6n déc va sy giup d& nhiét tinh cua thay.

Xin chan thanh cam on céc thay ¢6 Khoa Khoa Hoc & Cong Nghé da nhiét tinh
gitip d& ching tdi trong sudt thoi gian hoc tap tai truong. Chinh thay cd da xay dung
cho chung t6i kién thirc nén tang va nhiing kién thic chuyén mon dé nhém hoan thanh
khoa luan nay va cong viéc sau nay.

Nh6m chiing tdi cing xin cam on gia dinh va ban bé da ludn bén canh, ¢ vii va
dong vién ching t6i nhitng luc kho khin dé c6 thé hoan thanh tét khoa luan nay.

Tran trong.

Nhom thuc hién khoa luan.

Xay dung kién tric cong thong tin tim viéc _



TRUONG DAI HOC HOA SEN KHOA LUAN TOT NGHIEP

MUC LUC

TRICH YEU ...ttt ettt ettt i
LOT CAM ON ..ottt sttt sttt en st ii
IMUGC LUC ...ttt ettt s e n sttt sttt iii
DANH MUGC HINH ANH ..ottt ettt ettt vii
DANH MUC BANG ...ttt ettt ettt e e eee et ee e et e e e e e eeans ix
DANH MUGC BIEU DO ..ottt ettt ettt ettt eee et X
THUAT NGU ..ottt ettt Xi
NHAN XET CUA GIANG VIEN HUONG DAN ....cooovriieeeeeeeeeeeeeeeeeeeeeeeeenn Xiii
L NRAP A8ttt 1
2 Giéi thiéu bai toan kién tric t6 chuc, luu trir va so khép théng tin....................... 2

2.1 Baitoan 1: T4 chuc thdng tin va su linh hoat caa hé théng so khap............... 4

2.2 Baitoan 2: So sanh mirc d6 twong quan gitra cac théng tin vaéi nhau.............. 5

2.3 Bai toan 3: St dung kién tric t6 chtc thdng tin linh hoat hd tro ra quyét dinh5

2.4 KELQUA MONG MUBN ..., 6
3 Co sO VA NEN tang XAY dung KIN trUC .........c.oveveeeeeieieeeeeeeeee e 7
3.1  Xu hudng luu trit VA tim Kiém thong tin..........oeveveeeeeece e, 7
3.2 Nhu cau so khap thong tin Ngay CANG NNIEU............cveveveveeeeeeeeeeeese e 9
3.3 Luu trit thong tin dudi dang cdy I tién dé xay dung Kién tric ..................... 10
3.4 Khinao thong tin c6 thé so khdp duoC VGi NaU..........c.cocvvvreeeeieierernene, 11

3.5 Tinh kha thi caa mét kién trdc chung cho viéc luu trir va so khép théng tin. 12

3.6 Ly thuyét va phuong phap xay dung kién tric t6 chic théng tin linh hoat va
SO KNGP thONG TN e e e e 13

Xay dung kién tric cong thong tin tim viéc m



TRUONG DAI HOC HOA SEN KHOA LUAN TOT NGHIEP

I T - (o ] 0] 10 U PRPR PP 15
3.6.3 Ly thuyét co s& dé 5o KNGp thONG tiN..........cveveveeeeeeeeeeeeeee s 20
3.6.4  CAY QUYEE GINN..ocvviieicceeeee et 22
3.6.5 Cac khai niém co ban vé Kién tric phan m8m ..........ccccovevvvesirnieennne, 40
3.6.6  4+1 Architecture View Model..........ccccoiiiiiiiiiii e 42
3.6.7 Cac dac tinh chat luong ciia kién trdc phan mém............ccceevvevevrennes. 44
3.6.8 Mot sb 1y thuyét co ban OOP DESIGN ........c.cvverereeeeeeeeiieeeeeeeeseeeeneneen, 45
3.6.9  DESIGN PALEINS ......viiieiiiiiie ettt 48

3.7 Céc van dé can giai quyét khi thuc hién kién trac luu trir va so khép thong tin

.................................................................................................................... 51
3.7.1  Nim bat xu hudng Tuu trit thONG tiN ..c.v.veeeeeceeeeeeeeeeee e 51
3.7.2 DO twong quan gitrd CAC tA0........uveeervreeiiieeeiieeesrieeesieeesse e e sree e srane e 52
3.7.3  Hé thdng 50 KGP liNN N0GL ........ooovieceececeeeeeeeeeeeee e, 52
3.7.4 Goi y nguoi st dung ding thong tin nhu cau va “théng tin dap ung nhu
Cau” bang hé thANG SO KNGP ...ttt 53
3.7.5 Goi y nguoi sir dung ding thong tin nhu cau va “théng tin dap tng nhu
CAU” BANG CAY QUYEE GINN.....vveieeeeeeeee e, 53
3.7.6  Kién tric d& dang trién Khai, MO rNG ........c.ovvveeeeeeeeeeeeeeeseee e 54

3.7.7 Kién tric dam bao hiéu nang khi ap dung cdy quyét dinh va hé thong so
1 PSSR 54

4 Giai qUYEt DaI tOAN KIEN TIUC........cvcveveveeeeceeeeeee et 54

4.1  Giai phép to chirc thong tin linh hoat dudi dang Tag két hop véi Taxonomy 55

4.2 Giai phap 50 KNGP thONG tiN.....eeoiiiiiiieiie e 59
4.3 So khop thong tin két hop muic do twong quan gitra CAC tag......oevevevveeenen.. 61
4.4  Ap dung cay quyét dinh VA0 DA TOAN ..........c.cvoveveeeeieeeeeee e, 63
45  Ap dung ly thuyét kién tric phan mém vao bai toAn ..............cccvevevevevennnee, 67

Xay dung kién tric cong thong tin tim viéc



TRUONG DAI HOC HOA SEN KHOA LUAN TOT NGHIEP

5  Ap dung giai phap vao bai t0an JOD ZOOM........cceceiveeeeeie e 68
5.1  Thuc trang cac website tuyén dung hidn NaY...........cccoevevevrveeeeeseseneneen, 68
5.2 Nhitng van dé Job Zoom Can Gial QUYEL..........c.oooviveeevieiereeeeee e, 68

5.2.1 Van dé 1: H3 tro nguoi dung viét CV theo nganh nghé...........cc.co........ 68
5.2.2  Van dé 2: HJ tro nha tuyén dung trong viéc ding tai yéu cau cong viéc
mot céch chi tiét va c6 trong s6 theo NGANN NGNE ..........ccovviieeeeeeeeeee e 69
5.2.3  Vén dé 3: So khdp ho so tng vién véi yéu cau tuyén dung ................... 69
5.3 KEL QUA MONG MUGN «..coovoiceeseeeeesee et et esesees st esenes s en e en e sen e 70

6  Nhitng van dé can giai quyét trong JobZoom framework.............ccoocvveeernnnn. 70
6.1 Khai quat phuong phap gidi QUYEt VAN A& ........cevevveiveiieeeece e 70
6.2 Ung dung ciu tric luu trir dudi dang tag két hop taxonomy ........................ 71
6.3 Ung dung hé théng so khép két hop mirc do twong quan ..............ccceeeeeee.. 71
6.4  Ung dung CAY QUYEL QiNN........cooiveeeeeeeeeeeeeeee e 72
6.5 Ung dung kién trac d& dang trién khai VA Mma rong .........cceeeeeevvvevieeeeenn, 73

6.6 Ung dung kién trdc dam bao hiéu ning khi ap dung cay quyét dinh va hé

ENONG SO KNGP.....ve ettt ettt 73

7  Giai phép kién tric cong thong tin tim Viéc JODZOOM .........c.cevvveereeiieseee 74
7.1 DHEUKIBN T8 AOT..vvveieiiicicieieie e 74
7.2 Kién tric JODZOOm fFrameWOrK .........cc.c.cvvevereiieierieeeesesseeee s s 75
7.2.1  Kién tric tong quan frameWOrK..........ccccueveveeierieeeeee e e 75

7.2.2  Giai phap t6 chtrc va luu trir théng tin linh hoat tng dung trong JobZoom
FrAMEWOTK ... 90
7.2.3 Taxonomy - giai phap tng dung ciu tric phan loai va luu trit thong tin
ung dung vao JObZoom framewWorK ..........cccovvviiiiiiiiiiie e 94
7.2.4 Matching tool - Giai phap so sanh d¢ twong quan gitta cac thong tin dugc

t6 Chirc theo CAu tric CAY PRAN CAP. .....ocveveveececece e 97

Xay dung kién tric cong thong tin tim viéc



TRUONG DAI HOC HOA SEN KHOA LUAN TOT NGHIEP

7.2.5 Data Mining engine - giai phap ung dung Decision Tree vao kién tric

JODZOOM FramEWOIK .......oooiiie e 100

7.3 So sanh Job Zoom véi cac website tim viéc hién tai .......cccccoeevvvvvveeeiicnnnenn. 111

8  Panh gid va hudng PhAL LGN .........cooviieieeeeeeee e 112
8.1  NNINE AIm IAM QUOCT ....cvveeieceeeeee e 112
8.2 NNhINg dieM an Ché..........oovieeeieeeeeeeee e, 113
8.3 HUGNG PNAL HIEN......veeeeeeeceeees et 113
8.3.1 Xac thyc do tin cay caa CV va Y&u Cau tuyén dung...........ceovvereeneee. 113
8.3.2  PhAL trién SEemMantiC WD .........cccvvvevieieiceee s 114
8.3.3  Danh trong sb cho céc thudc tinh dwa vao do sdu cua taxonomy ......... 114
8.3.4  Phantan dif lEU ......c..eeviiiiiiiie e 114
8.3.5  CONng cu ho tro lya Chon BNG VIBN .....c.ovvevviciececeeee e 114
8.3.6  Thu thap thong tin viéc lam tu dONg.......ccceevvveeiiiie e, 114
8.3.7 Ap dung quy trinh tuyén dung vao hé thdng............ccccecevvrereericnnns 114
8.3.8  Phét trién kién tric phan mém theo hudng dich Vu.......ccovevvveececennnans 114
TAILIEU THAM KHAO ..ot Xiv

Xay dung kién tric cong thong tin tim viéc



TRUONG DAI HOC HOA SEN KHOA LUAN TOT NGHIEP

DANH MUC HINH ANH

Hinh 1. T6 chuc thdng tin dang ciu trac trong tu nhau ¢6 thé so Khép.................... 11
Hinh 2. Vi du V& mot taxonomy €6 CAu tric don GIaN .........ccevevvvereieeeieeeeeeeeeseeennns 17
Hinh 3. Vi du V& Flat taXONOMY ........c.cvevveiieiecieieeee ettt 18
Hinh 4. Vi du V& hierarchical taXxOnOmY.............ccccevrviieieeesieeieeesesee s es s 18
Hinh 5. Vi du V& faceted taXONOMY ...........c..covueveeruerieeeereseceeeseeesesesesesseseseeseseneesenas 19
Hinh 6. Vi du V& NEtWOIK taXONOMY .......cvvievevereerieseeeee e enes s s sen e eneeeeas 20
Hinh 7. Vi du V& CAY QUYL AN ..ot 23
Hinh 8. Phan chia bang D thanh nhitng tap CON Sj.....cooviiiiiiiiii e 28
Hinh 9. Phan chia S; dua vao phan [0 ... 30
Hinh 10. D6 lgi thong tin thudc tinh Travel CosSt/Km ........cccoovveiiiiiiiic e 30
Hinh 11. D6 lgi théng tin cac thudc tinh con lai trong Bang L.........c.ccocoveeviieeiiinennn 32
Hinh 12. Node gdc cua cay quyét dinh sau 1an 13p dau tien...........cccooeeveeeeeeeiennns 33
Hinh 13. Bang D duoc phan chia sau 1an 13p dAu ti8N .........cccovevveeieeieeee e 34
Hinh 14. Cay quyét dinh sau 1an 13p dAU tIBN ........ovovvieiceeeeeeeeeeee e 34
Hinh 15. Dit liéu cho 120 phan 16D thir 2 .......c.veeeeeeeeeeeeeeeeeeee e 35
Hinh 16. Tinh Impurity degree cho 1an phan [GP thir 2.......c.oveveeeeceeeeeeeeeeeeeas 35
Hinh 17. Tinh Impurity degree cac thudc tinh cho 1an phan 16p thir 2............c.......... 36
Hinh 18. Bang dir liéu sau khi chia theo phan 16p Gender.............ccooeeviee e, 36
Hinh 19. Cay quyét dinh sau 1an phan 16 thir 2...........ccccveeveveeieceeeee e 37
Hinh 20. Cay quyét dinh day dt sau 3 140 PhAn 1O ....ceeevveveveeeeieceece e 38
Hinh 21. Cac khai niém co ban vé Kién tric phan MEm..........ccccevviieveeeieeeeeeeeeeeeeens 42
Hinh 22. MO hinh 4+1 View MO .........coooiiiiiiiiieieic e 43
HINh 23. WEEK @SSOCIALION ......veeiviieiiiieiiiee ettt eennee e 46
HiNh 24. Strong asSOCIALION .........ccoiviiiiiiee e naane e 46
Hinh 25. Aggregation relationShip .........ccccoocieiiiiiei e 46
Hinh 26. Composition relationShip ..........cccociieiiiec e 47
Hinh 27. M6 hinh t6 chirc thong tin theo tag két hop taxonomy #1 ...........c.ccevvueenne 56
Hinh 28. M6 hinh t6 chirc thong tin theo tag két hop taxonomy #2...........c.ccevvueenne 57
Hinh 29. Vi du t6 chizc thdng tin ¢ cau tric linh hoat ...........cccceevveeeeeeieeeeeeeees 57

Xay dung kién tric cong thong tin tim viéc



TRUONG DAI HOC HOA SEN KHOA LUAN TOT NGHIEP

Hinh 30. M& hinh giai phap so Khép thong tin .........cccceveiiiieie e 59
Hinh 31. Class diagram mrc d¢ twong quan gitra cac tag theo goc nhin................... 61
Hinh 32. Vi du vé luu trit thdng tin thdng qua taXxonomMY .............cceeeereveeiereseeeennss 64

Hinh 33. M hinh kién trc tong quan JobZoom framework khi @ng dung vao thuc té

................................................................................................................................. 75
Hinh 34. So do use case JObZ0omM FraMEWOIK ..........c.ccoevevvererieererireseeseseieseseeenes 77
Hinh 35. M6 hinh kién triic JObZoom framework .............ccccvevevviieeeeieeeeseenans 81
Hinh 36. Kién triic phan mém dudi goc do 1ap trinh VIEN ..........cccoevevveeveeeceeeeennn, 82
Hinh 37. Quy trinh hoat dong ctia JobZoom frameworK..............cccovoiiiiiiiiieiieenenn 83
Hinh 38. Kién triic dudi goc do trién khai hé thdng VAt 1Y .........ccovevevveeveeeeeercene, 85
Hinh 39. Giai quyét bai toan cai thién hiéu niang xur ly cua JobZoom framework....... 89
Hinh 40. M hinh t6 chtic théng tin caa JobZoom framework .............c.cccveveveeenne. 90
Hinh 41. T4 chac thdng tin Y&U CAU MOt CONG VIEC ......vvvreceeerieeeeeeeeee e eeeeieseneeeees 91
Hinh 42. CAU trlc TAGALIDULE .......cvviveeeeeeecee e 92
Hinh 43. Giai phap mapping dit HEU ..........coovviiiiiii e 93
Hinh 44. Mapping dix liéu khi sir dung JobZoom framework .............ccoceeeviieeiiinnnn 93
Hinh 45. T chirc thANg tin PhAN CAP ........o.veeeeeeeeeeeeeee e 94
HINh 46. COMPOSITE PATEIN .......viieiiie e naaee e 95
Hinh 47. Class diagram md ta t6 chtrc CAY Phan CAP ......c.cveveveeeeieeeeeee e 95
Hinh 48. Céac thuoc tinh phan l6p dam bao kha nang so khép théng tin ................... 97
Hinh 49. M6 hinh giai phap so sanh d6 tuong quan gitra cac thong tin trong JobZoom
................................................................................................................................. 98
Hinh 50. Dir liéu dau vao va dau ra Decision Tree Engine cia JobZoom framework
............................................................................................................................... 101
Hinh 51. Céac budc xay dung cdy quyét dinh trén JobZoom framework .................. 102
Hinh 52. Cau trlc bang DecisionTreeNode va DecisionTreeNodeDistribution ....... 102
Hinh 53. Cau trdc dit liéu cy quyét dinn #1.......ovveveeeeeeeeceeeee e 103
Hinh 54. Cau trlc cay quyét dinh khi sir dung MS Analysis Services API .............. 104
Hinh 55. Dit liéu nhap xuat khi sir dung MS Analysis Services APl ...........c.c.......... 104
Hinh 56. Dit liéu dau vao va dau ra caa Decision Tree ENgine.........c.ccvevvevevevnnn. 107
Hinh 57. Tién trinh xay dung cay quyét dinh cta Kién trlc .........cccoevevevvreeeenen, 107

Xay dung kién tric cong thong tin tim viéc


file:///C:/Users/Trung%20Hieu/Desktop/Thesis/SVN/Documents/JobZoom%20Report.docx%23_Toc312501442
file:///C:/Users/Trung%20Hieu/Desktop/Thesis/SVN/Documents/JobZoom%20Report.docx%23_Toc312501443

TRUONG DAI HOC HOA SEN KHOA LUAN TOT NGHIEP

DANH MUC BANG

Bang 1. Vi du bang dit liéu lya chon phuong tién di ChUYEN ...........cccccevevveeiieecinns 22
Bang 2. Vi du vé bang dir liéu can du doan phuong tién di chuyén............cccceoeeee..... 24
Bang 3. Bang dix liéu két qua du doan phuong tién di Chuyén..........cccccevvveveveeceennnnns 24
Bang 4. Loi ich khi chia bang D theo thugc tinh “Travel cost/km” ..........ccccceeuennnenn 32
Bang 5. Két qua do loi thdng tin sau khi phan chia bang D theo ting thudc tinh....... 33
Bang 6. Bang dit liéu cho 1an phan [0p thir 3 ..........c.oveevevereceeccee e 37
Bang 7. Dit liéu vi dy truéc khi xur ly bang ky thuat Pivot Transformation ............... 58
Bang 8. Dit liéu Bang 7 sau khi xtr ly bang ki thuat Pivot Transformation ............... 58
Bang 9. Cé4c thanh phan caa Microsoft Business Intelligence...........ccccvvevvveereennnns 66
Bang 10. Bang mo ta tac nhan trong JobZoom framework.............cccccovveiiiieeiiinnnn 77
Bang 11. Bang mo0 ta use case JObZoom framwork...........ccccveveeiiiieeiiiee e 81
Bang 12. Bang dir liéu cac thong tin tuyén dung trudc khi Pivot trén cot Tag.......... 101
Bang 13. Bang két qua sau khi Pivot Transformation..............cccceveeeeevreseesenns 101
Bang 14. Bang md ta dir liéu dau vao khi sir dung MS Analysis Services ............... 105
Bang 15. Bang md ta dir liéu dau ra khi sir dung MS Analysis Services.................. 107
Bang 16. So sanh JobZoom framework vai cac website hién tai...........cccccccvveeenee. 111

Xay dung kién tric cong thong tin tim viéc



TRUONG DAI HOC HOA SEN KHOA LUAN TOT NGHIEP

DANH MUC BIEU PO

Biéu d6 1. Méi lién hé giira gia tri Entropy cuc dai va s6 luong phan 16p ................. 26

Biéu d6 2. Méi lién hé giira gia tri Gini index cuc dai va sé lwong phan 16p.............. 27

Xay dung kién tric cong thong tin tim viéc



TRUONG DAI HOC HOA SEN KHOA LUAN TOT NGHIEP
THUAT NGU
STT Thuat ngir Giai thich
1 | Actor Doi twong sir dung hé thong
2 | Attribute Thudc tinh
Tuong tu Mot tap san c& nhan truc tuyén,
mot quyén nhat ky dua trén nén web hay
3 | Blog mot ban tin tryc tuyén nham thong bao
nhitng sy kién xay ra hang ngay vé mot
van dé gi do.
4 | Class Lép dbi twong trong 1ap trinh
ey Hay con goi 1a Resume, tuong tu so yéu ly
lich
6 Database Co so dir liéu
7 Email Thu dién ti
8 | Forum Dién dan
9 | Framework Kién tric
10 | Kiéu di liéu Binary Kiéu di liéu c6 gia tri 0 hoic 1

11 | Kiéu dit liéu Continuos Kiéu di liéu c6 gia tri lién tuc
Mot gid tri thuoc kiéu dix liéu nay s& xac
» _ _ L dinh mot thyc thé tir mot thyc thé khac,
12 | Kieu dir ligu Nominal (bién tén) L . o
nhitng gi& tri nay duoc phan loai dé tao
thanh cac nhom gia tri
Mot gia tri thuoc kiéu dit liéu nay xac dinh
3 Kiéu dit liéu Ordinal (bién tha | vi tri cia mot thuc thé so véi céc thuc thé
tu) khac nhu thyc thé duge dat & vi tri thir
nhét, thir hai hay tha ba ...
_ La bang tong hop, phan tich va xu ly di
14 | Pivot table _ .
liu tir mot danh sach hay mot bang
15 | Prefix Tién to

Xay dung kién tric cong thong tin tim viéc




TRUONG DAI HOC HOA SEN

KHOA LUAN TOT NGHIEP

16 | Resume So yéu ly lich

17 | Semantic web Web ngir nghia

18 | Series of rules Tap céc luat

19 | Server May chua

20 | Social Network Mang x& hoi

21 | Tag Thé

22 | Taxonomy Hinh théi t6 chuc, luu trit thdng tin
23 | Training set Tap dix liéu dao tao

Xay dung kién tric cong thdng tin tim viéc



TRUONG DAI HOC HOA SEN KHOA LUAN TOT NGHIEP

NHAN XET CUA GIANG VIEN HUONG DAN

TP. Hé Chi Minh, ngay thang 12 nam 2011
GIANG VIEN HUONG DAN

Tran Vii Binh

Xay dung kién tric cong thong tin tim viéc



TRUONG DAI HOC HOA SEN KHOA LUAN TOT NGHIEP

1 Nhap d@eé

Kién tric phan mém dong vai tro rat quan trong trong nganh cong nghiép phan
mém hién nay. Theo dinh nghia tir The Open Group Architecture Framework
(TOGAF), kién trac phian mém c6 thé chia ra theo céc loai: kién tric nghiép vu
(business architecture), kién tric ung dung (application architecture), kién tric dit
licu (data architecture), kién tric cong nghé (technical architecture). TOGAF la kién
tric m& ma cac tap doan phan mém trén thé giéi dang ap dung nhu: Capgemini,
Hewlett-Packard (HP), IBM, Oracle, SAP.. Trong cac loai, kién tric nghiép vu
(business application) da dang, phong phu hon tit ca vi Iy do dic thu da dang cua cac
nghiép vu (business). Mat khac, hién nay cac ang dung phan mém, website c6 chirc
ning nghiép vu nhu ding tai thong tin, tim kiém va so khop va dugc thé hién qua
nhiéu loai khac nhau (vi du nhu website tim viéc, tim ban, tim mat hang...) rat phd
bién. Nhung hién nay, duong nhu rat it phd bién mot kién tric chung vé nghiép vu hd
trg cho viéc t6 chuc va so khap théng tinh linh hoat ¢6 thé 4p dung cho nhiéu tng
dung, website c6 nghiép vu néi trén. Tir nhu cu thdng tin nhiéu, da dang, can so khép
nhiéu va nhanh, nhém ching tdi mudn xay dung mét kién tric phan mém giup ngudi
dung dang tai va so khap théng tin mot cach dé dang, nhanh chéng va hiéu qua hon.

Trong khudn khé thuc hién dé tai, ching tdi tién hanh nghién ciru danh gia cac
website tim kiém va so khap thong tin hién nay, tir d6 1am tién dé xay dung giai phap
kién tric nghiép vu noi trén, ddng thoi &p dung giai phap kién tric nay vao linh vuc
tuyén dung. Chang t6i tam goi kién triic dugc ap dung vao linh vuc tuyén dung nay la
Job Zoom framework. Tir viéc &p dung vao mat linh vuc cu thé do, ching t6i s& tién
hanh danh gia giai phap cua ching t6i dua ra lidu ¢ hop Iy va giai quyét hiéu qua cac
van dé dua ra hay khong.

Phuong phép thuc hién cia chung toi 1a: dau tién tim hiéu va phan tich nhu cau
so khép thong tin cia ngudi dung théng qua cac hé thong website ¢ cac chic ning
nghiép vu vé khop thong tin, dac biét cac website tim kiém viéc lam trong va ngoai
nuéc. V6i co sd phan tich trén, ching tdi xac dinh cac bai toan chinh can giai quyét.
Bé&m sat cac bai toan nay, ching t6i tién hanh tim hiéu cac co so Iy thuyét khoa hoc

may tinh, cong nghé phan mém lién quan. V&i cac co so ly thuyét cu thé trong dé nay:
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ly thuyét vé t6 chirc thong tin, khai thac di liéu va céc ly thuyét vé xay dung kién tric
hé théng phan mém, nhdém chdng t6i tién hanh nghién ciru, danh gia nham dua ra céac
giai phap hiéu qua giai quyét cac bai toan da dé.

Muc tiéu cia nhém ching tdi khi thuc hién dé tai “xay dwng kién trac hé
thdng cong thdng tin tim viéc” 1a cung cap giai phap kién tric nghiép vu linh hoat
gitip nguoi dung dang tai va so khép théng tin, cung cdp mot framework dam bao tinh
linh hoat khi &p dung trong nhiéu hé théng nganh nghé khac nhau, hd tro nguoi tim
viéc hoan thién CV tim viéc cua minh va hd tro nha tuyén dung trong viéc danh gia
tmg vién. Bong thai, doanh nghiép cung cap website tim viéc co thé dé dang xay dung
hoac hoan thién website cua minh dua trén Job Zoom framework.

Vi nhitg wu diém caa kién tric nghiép vu ding tai va so khép théng tin noi
chung va giai phap Job Zoom framework néi riéng, chiing t6i hy vong dé tai s& dugc
ng dung va trién khai rong réi trong cac website so khép, danh gia ciing nhu cac
website tim viéc truc tuyén, gop phan nang cao hiéu qua va tién ich cho nguoi ding

dua ra nhitng quyét dinh hiéu qua va kip thoi.

2 Gi6i thiéu bai toan kién tric té chirc, Iru trir va so khép thong tin
Ngay nay, Internet mang lai rat nhiéu tién ich hitu dung cho nguoi sir dung,
mét trong cac tién ich phd théng cua Internet 1 hé thong thu dién tir (email), dich vu
tim kiém (search engine), website, mang x4 hoi (social network) va nhiéu dich vu tién
ich khac. Nhitng hé théng nay cung cap mot khéi luong thong tin va dich vy khong 16
trén Internet. Ngudi ta di to chic quan ly nhimg thong tin nay nhu thé nao cho hiéu
qua, hdy xem qua nhitng vi du sau:
< D4 29 nam troi qua ké tir ngay 30/8/1982*, ngay hé thong lién lac bang thu dién
tir (email) ra doi, ¢6 thé noi day 1a mot phuong tién thong tin rat nhanh, van téc truyén
thu dién tir chi vai giay dén vai phat va chi phi rat nho khong dang ké so voi giri qua
duong buu dién. Viéc gii email cho mot nhdm that su tré nén kho khan khi phai nhap

danh sach ngudi nhan gay mat thoi gian. Dé giai quyét van dé ndy, giai phap té chirc

! Ngudn: http://mww.pcworld.com.vn/articles/tieu-dung/song-cong-nghe/2011/08/1227918/email-hanh-trinh-29-
nam-lich-su/
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thong tin dia chi email theo cdc nhom (contact group) giup viéc guai email cho mot
nhom tro nén dé dang hon. Bén canh d6, k¥ thuat t6 chirc email theo cac nhom thu
(message groupping) ciing gitip cho viéc phan loai va quan ly d& dang sé lugng sé 16n
cac thu co trong hdp thu.

% Vi du tha hai vé& t6 chic thong tin thanh cac nhom c6 céu tric, dién dan
(forum) ra doi nham gilp hd tro viéc trao d6i thdng tin giita mot nhom nguodi duoc
thuc hién mot cach dé& dang va nhanh chéng hon, nhirng bai viét ciing dugc phan chia
thanh ting thé loai (box) cu thé va rd rang hon. Tuy nhién, viéc phan loai bai viét trén
forum ciing khong phai 12 van dé don gian, mot bai viét trong forum chi thuoc vé duy
nhat mot chu dé, do d6, khi mot bai viét thuoc vé nhiéu cha dé khéac nhau, khi ching
ta dang bai viét trong cha dé nay, thi khi vao chu dé kia lai khong thay va nguoc lai.
Dé giai quyét van dé nay, thé (tag) da ra doi. Mot bai viét s& duoc tag nhitng tag lién
quan, su lién két cac tag nay gop phan giai quyét cho viéc phan loai bai viét tro nén dé
dang hon.

< Dich vy tim kiém (search engine), c6 may tim kiém s& thu thap thong tin trén
khap céc website trén internet khong phan biét dé 1a website gi, thong tin gi, ciu tric
thé hién website d6 nhu thé ndo. Tiép theo, dich vu kiém s& t6 chac khdi thong tin da
thu thap d6. Churc ning chinh cua cac dich vu tim kiém 1a cung cdp kha ning tim
kiém, so khop thdng tin ciia ngudi dung nhap vao va tra vé két qua thdng tin (con goi
la keyword based). Vdy cac dich vu tim Kiém dé di té chirc thong tin dé linh hoat
nhw thé ndo va khd nang so khoép thong tin theo tir khoa thé nao?

< Mot vi du khac ciing vé dich vy tim kiém, cling nhd viéc to chie khdi lwong
thong tin khong 16 da thu thap khap thé gioi internet gitp dich vu tiém kiém c6 thé
khai thac khéi théng tin dé giip dwa ra nhiéu thong tin hiu ich, mang tinh chat
quyét dinh, hogc mét tri thec tri thirc. Vi duy, qua viéc khai thac kho thdng tin thu
thap khong 16, nha dich vy tim kiém c6 thé dua ra thong tin dy doan xu huéng mua
hang cua cta nguoi dan Viét Nam trong nam 2012.

Qua nhitng vi du trén, chung t6i nghi vé nhu cau rat can thiét vé mot kién tric
phan mém chung c6 thé gilp té chac thdng tin linh hoat tir cAc nguén thong tin da

deng khac nhau, qua doé giup nguwoi s dung diang tdi va so khép théng tin mgt
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cach dé dang, nhanh chéng, hiéu qud. Kién tric nay phai giai quyét cac bai toan cu

thé sau:

2.1 Baitoan 1: Té chirc théng tin va sw linh hoat ctia hé théng so khép

Ban can tim kiém mot san pham dé mua - nha san xuat can tim khach hang dé
ban san pham, 1am sao dé ban c6 thé tim kiém nhitng san pham thoa man nhu cau va
doanh nghiép ciing dat duoc loi nhuan cao nhat tir viéc ban hang? Ban can tim kiém
mot nguoi ban da 1au khong con lién lac — nguoi ban cua ban da tham gia mot mang
x& hoi, 1am sao dé ban va ngudi ban 4y ¢6 thé tim ra nhau? Ban can tim mét cong viéc
phU hop Véi ki nang va trinh do caa ban than — doanh nghiép can tim nhiing tng vién
dap ung day du cac yéu cau tuyén dung?...Qua nhing vi du trén, két lugn viéc tim
kiém so khdp thong tin véi nhau, gia cdc théng tin “yéu cau” va théng tin “ddp
#ng Yeu cdu” cé nhu cdu rat can thiét trén internet ngay nay.

Trong cac phan mém, théng tin cua mot ddi twong trong thé gisi thuc (real
object) dugc mo hinh hoa thanh cac d6i tuong, cac thuc thé trong phan mém (software
object). C6 nhiéu cach d& mé hinh hda (schema mapping) mét dbi twong trong thé
thuc: mdi quan hé 1-1 (mot ddi twong thue duoc biéu dién bang mot dbi twong duy
nhat trong phan mém, médi quan hé tap hop (Mot dbi twong thue dugc biéu dién bang
cach cau thanh boi nhiéu d6i tuong trong phan mém), quan hé ké thira... Khong
nhitng chi to chirc théng tin trong phan mém (software object) ma con phai té chic vé
mit luu trit cac ddi twong d6 xudng co so dit liéu thi cling c6 nhiéu cach dé té chuc.
Tom lai trong qué trinh xay deng phan mém, viéc té chire va leu triz thong tin rat
da dang theo nhiéu mo hinh khac nhau phu thudc vao déc thi ciia déi tuweng thong
tin dé va chién Iwec cia nha phat trién phan mém. Lam thé nao thiét ké mét kién
tric phan mém ding chung c6 thé ddp ing khd ndang té chikc thong tin mgt cach
linh hogt.

Nhu di dé cap & trén, thong tin dugc md ta, to chirc dudi nhiéu md hinh khéc
nhau nhu trén thi giai quyét cho van dé tim kiém, so khép nhitng thdng tin “yéu cau”
va thong tin “dap (g yéu cau” ciing gap kho khin do cac thong tin duoc to chirc, cau
trdc phuc tap. Xudt phét tir nhieng vdn dé thuec té trén, bai toan can phdi dat dwoc 12

xay dung kién tric phan mém ding chung cé khd nang té chirc thong tin mét cach
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linh hoat, c6 4p dung cho nhiéu phan mém, nhiéu nghigp va khac nhau ma vdn

dam bdo dwoc Kha nang so khop giiza nhang cac thdng tin ngi tai do.

2.2 Bai toan 2: So sanh mirc d§ twong quan giira cac thong tin véi nhau

Nhu da dé cap ¢ van dé cua phan giéi thiéu bai toan 1: théng tin ngudi ding
cia cac phan mém nghiép vu vé tim kiém, so khop théng tin “nhu cau” va thdng tin
“dap ng yéu cau” duoc té chic da dang tuy theo dic diém thdng tin va chién luoc
san pham phan mém do6. Két qua cua bai toan 1 1a mét kién trac linh hogat chung cé
thé ddp ing khd ndng sau: dau vao la cdc théng tin da dang dwoc té chirc theo md
hinh riéng, c6 cau trac riéng (structured information), khi vao trong kién tric cac
théng tin d6 dwoc t6 chire chung lai (unstructured information) va két qud dau ra tao
ra nhing thong tin mai c6 cau tric linh hogat (structured information) ma c6 khd ndng
so khép vai nhau.,

Vén dé dang dé cap toi viéc so khép céc thdng tin voi nhau nhu thé nao: céc
thong tin yéu cau va thong tin dap tng yéu cau. Két qua so khép s& gitip ngudi st
dung tiép can thong tin va dua ra cac quyét dinh hitu ich.

Tom lgi, bai todn 2 gidi quyét vdn dé so sanh gi@a cac thdng tin ngi tai trong
kién trac phan mém giGp thdng tin “yéu cau” va “théng tin ddp ing yéu cau” cé

thé so khdp véi nhau.

2.3 Bai toan 3: Sir dung kién trac té chirc thong tin linh hoat hd tre ra quyét
dinh

Chuing ta cling xem xét cac vdn dé can duwoc kién tric hé tro ra quyét dinh sau
day:

- Trong nhiing thuoc tinh mo ta thong tin vé nhu cau va “thong tin dap tng nhu
cau” thi nhitng thudc tinh nao c6 yéu té quyét dinh trong viéc lya chon “thong tin dap
g nhu cau™?

- “Théng tin dap wng nhu cau” can c6 thém nhitng thuoc tinh nao dé dap ung
phan Ién nhitng nhu cau cua “nguoi phét sinh nhu cau™?

- “Nguoi phat sinh nhu cau” khi muén dang thong tin vé nhu cau cia minh thi

nhitng thudc tinh nao duoc nhiéu ngudi ding quan tdm nhat khi lya chon “théng tin

Xay dung kién tric cong thong tin tim viéc| Gigi thiéu bai toan kién tric to
chire, Iuu trir va so khap théng tin



TRUONG DAI HOC HOA SEN KHOA LUAN TOT NGHIEP

dap ng nhu cau”, nhiing thudc tinh quan trong gidp ho c¢6 kha ning hinh dung cac
thugc tinh can c6 cua “théng tin dap ung nhu cau” ma ho dang mudn ding thong tin
dé tim kiém?

Théng tin vé nhu cau va “thong tin dap (ng nhu cau” dugc mo ta bang tap cac
thudc tinh do nguoi dung tu do dinh nghia va duogc té chuc linh hoat (bai toan 1). Tuy
nhién, sy linh hoat nay can duoc sir dung dé tao ra céc tri thic méi, c4c tri thic tiém
ning trong ngudn dit liéu di c6 nham giai quyét ba vin dé can hd tro ra quyét dinh

nhu trén.

2.4  Két qua mong muén

% Xay dung giai phap kién tric phan mém chung hd trg viéc t6 chirc va luu trir
thong tin mot cach linh hoat, c6 thé &p dung phan mém cd nghiép vu tim kiém, so
khép cac théng tin “yéu cau” va thong tin “dap Gng yéu cau”.

< Tu giai phap kién tric té chic thong tin linh dong trén, dua ra giai phép so
khap cac thong tin ndi tai qua viéc danh gia mac dd twrong quan gitra cac thong tin d6
v6i nhau bang diém s6 cu thé. Mot yéu cau khac 1a giai phap nay c6 dé dang mo rong,
cai thién sau nay.

< Tu giai phap kién tric té chic thong tin linh dong trén dua ra cac giai phap
khai thac dir liéu gilp tao nén cac thong tin hiru ich. Cu thé trong pham vi dé tai, dua
ra giai phap ap dung ly thuyét cay quyét dinh (decision tree) gilp goi y nguoi sir dung,
cai thién viéc viéc so khop “yéu cau” va thong tin “dap tng yéu cau”, ap dung vao cac
nghiép vu thyc té.

< Ap dung ba giai phap trén, ching t6i mong muén xay dung mot giai phap
framework cu thé (JobZoom framework) ap dung vao céc website tim kiém viéc lam,
trong d6 cung cap API lap trinh cho cac lap trinh vién dé dang sir dung, implement
website giai quyét bai toan trén mot cach nhanh chong, dong thoi ¢ kha ning mé
rong sau nay.

< Ngoai ra, trong qua trinh thiét ké kién trdc phan mém cac giai phap trén noi
chung, va JobZoom framework néi riéng, ching t6i can nhac, quan tam va giai quyét

mét phan bai toan hiéu niang (performance) cua thé thong.
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3 Co sé va nén tang xay dung kién truc

3.1 Xu hwéng hru trir va tim kiém théng tin

Trong khoa hoc may tinh, ciu trac dit liéu 1a mot cach luu trix dix liéu trong
may tinh sao cho no c6 thé dugc st dung mot cach hiéu qua. Sau khi internet bat dau
bing nd nim 1990, cac website da lién tuc phat trién va co budc thay doi chéng mit.
Mot trong nhiing thay d6i khong thé khong nhic dén d6 1a cach luu trix thong tin.
Nhitng website dau tién hau nhu chi 12 nhitng doan vin ban khéng c6 cau tric, mot
email giai quyét nhu cdu trao d6i thu dién tir c4 nhan ciing chi don thuan 13 van ban.
Do nhu cau ngudi dung ngdy cang cao va da dang hon, 1an luot mail group di duoc ra
doi dé giai quyét nhu cau giri thong tin bing dang van ban cho nhiéu d6i twong tranh
hiéu nham thu duoc giri 1a thu rac, ki thuat mail grouping giai quyét phan loai email
cho ting ngudi ding & mot mice d6 don gian. Mac di mail group c6 thé dap tmg duoc
nhu cau truyén tai thdng tin cho mot nhom ngudi ding nhanh chong hon nhiéu so véi
email, nhung cac thong tin nay hoan toan chua c6 mot ciu tric chung, hay néi khac
hon 14 chua phan loai mot cach cu thé dé nguoi dung dé dang phan biét. Forum ra doi
da giai quyét duoc bai toan phan loai bai viét cho mot nhém ngudi dung, thdng tin tir
dang khong duoc chia theo noi dung, duge luu trir theo ting chu dé hay dé muc cu thé
turong tng véi ndi dung caa thong tin. Tuy nhién, khi forum xuat hién khuyét diém cua
minh: mét bai viét néu cung thudc vé nhiéu chu dé thi viéc phan loai that su boc 16
khuyét diém cua no (vi du bai viét v& nghién ciu hod sinh thuyc pham, néu dé trong
chu dé “Hoa hoc” thi khi nguoi ding vao cha dé “Sinh hoc” lai khong cé va nguoc
lai), mac di c6 thé giai quyét bang cach dang tai bai viét vao tat ca nhitng chu dé lién
quan, nhung mdi bai nay déu khac nhau, viéc phan hoi thong tin trong bai viét trong
ting chu dé ciing khong c6 mdi quan hé véi nhau. Vi vay, ki thuat tag ra doi cing voi
blog, mot cach phan loai bai viét hoan toan méi, mot bai viét co thé duoc tag nhiing tur
khoa lién quan. Viéc phan loai thuc sy tré nén dé dang va linh dong hon: bai viét vé
nghién ciu hoa sinh thuc pham, s& duoc tag “Hoa hoc” va “Sinh hoc”, khi vao chu dé
“Hoa hoc” hay “Sinh hoc” thi bai viét “Nghién ctru hoa sinh thyc pham” déu duoc
hién thi, diém quan trong o day, 1a bai viét trong ca hai chi dé nay déu dan dén mot

bai viét duy nhat d6 1a “Nghién ctau hoa sinh thyc pham”. Tuy nhién, cac to chirc
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thong tin ndy ciing c6 khuyét diém, cic tag duoc nguoi dung dinh nghia ty do hoan
toan khdng co cau trac, 1am sao biét duoc mdi quan hé giira cac tag, tag ndy c6 muc
d6 twong quan nhu thé nao véi tag kia. Mot vi du don gian, bai viét gigi thiéu vé céach
nau moén bo nau dau, nguoi ding A c6 thé tag thong tin “dau, bo, ...”, ngudi ding B
co thé tag thong tin “beans, beef, ...”, “beans va dau” hay “beef va bo” c6 mdt do
turong quan nhét dinh véi nhau. Xuat hién trong vai nim gan day nhung that sy da tro
thanh mot con sdt, d6 chinh 13 mang x& hoi, mang x& hoi di ra doi khic phuc cach to
chtc thong tin theo dang tag cua blog. Bé khic phuc duoc nhuoc diém nay, mang xa
hoi luu trir thong tin dudi dang tag c6 cau trdc, viéc luu trit ndy thé hién & viéc luu
thong tin cua ngudi dung dudi dang tag, c6 mac do twong ddéng gitta cac thudc tinh
gilip cho viéc so sanh hay cu thé Ia tim ban trén mang xa hoi tro nén dé dang hon. Ban
c6 thtr bang cach gd vao thanh tim kiém cua facebook mét tir khoa bat ky, két qua tra
vé cho ban 1a nhitng tén group, pages, nhirng ban bé cua ban hay nhitng nguoi ban c6
thé quen ma hai ban chwa dung chic niang két ban cua facebook dé tao lién két.

Diém chung d& nhan thiy & day 1a cach luu trir théng tin, ban dau thdng tin chi
la nhitng doan vin ban thd hoan toan khdng c6 cau trdc, dan dan thong tin nay duoc
lwu trit dudi dang cd ciu tric & mic don gian nhung ciing boc 16 nhiéu khuyét diém
trong qué trinh phan loai. Bé khic phuc diéu nay, thong tin lai dwgc té chirc dudi dang
khéng c6 ciu triic d6 chinh 13 tag. Tuy nhién mot nhu cau lai dit ra 1a gitra céc tag
ngudi dung duoc tu do dinh nghia ay, thi tag nao giéng nhau hay c6 muc do tuong
quan véi nhau, “tag luu trit theo dang c6 cau trac” da giai quyét dugc bai toan ay.

Khong chi trong khoa hoc may tinh, ma chinh trong qué trinh phat trién caa xa
hoi loai nguoi ciing thé hién diéu do, tir khi con ngudi xuat hién va séng trong moi
truong tu nhién hoan toan khdng c6 su phan chia giai cap, khi xa hoi budc sang giai
doan chiém hitu né I¢ giita ngudi va nguoi lai co sy phan chia giita chu té va no lé.
Mot khi su phan chia nay khéng con phi hop va boc 16 nhiéu khuyét diém, con ngudi
lai d4u tranh doi hoi ¢ sy phan chia cong bang, binh dang hon.

TOm lgi, xu hudng luu triv thong tin dwoc heu triv dwdi dgng phi cdu tric — di
lieu thd va khong c6 sir phan logi sé dan dan chuyén sang dang cé cdu tric, cd sw

phan logi ré rang. Tir dgng c6 cdu trac nay thdng tin lai duwoc tré vé dang phi cdu
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tric tuy nhién ¢ mét mize dé cao hon, cé s phan logi bang tag nhung chwa thé hién
Mire dé twong quan giira Cac tag dy va lwu triv thong tin dudi dang c6 cdu trac cay da
gilp gidi quyét cac khuyér diém trén, gidp cho viée lieu trir théng tin tré nén linh hoat
ciing nhw gitip cho viéc phan logi va so khép giita cdc doi tirong tré nén dé dang hon.
Viéc thay déi trong cdch heu trit théng tin ciing gidi quyét dwoc nhu c4u tim kiém

nhanh va nhiéu ciia nguroi ding.

3.2 Nhu ciu so khép théng tin ngay cang nhiéu

Theo sb liéu thdng ké cua t6 chuc Internet Usage World Stats®, tinh dén nay c6
hon 2,1 ti ngudi trén thé gisi st dung Internet — chiém hon 30% dén sb thé gigi, chi
tinh riéng mang x& hoi facebook sé luong ngudi sir dung di 1én dén 710 triéu nguoi
chiém gan 34% sé luong nguoi sir dung internet, toc d6 ting trudng mdi nam khoang
10,3%. S6 liéu trén cho thiy nhu cau tim ban va chia sé trén mang xa hoi ngay cang
taing. Lam sao mang x4 hdi c6 thé goi ¥ cho ngudi dung nhiing ban bé cua ho, nhitng
quang céo trén mang xa hoi facebook ciing duogc hién thi dya theo so thich va sy quan
tAm cua nguoi dung d6i véi mot linh vire cu thé ma ngudi dung khai bao trong chuong
trinh. Dé lam duoc diéu nay, mang x& hoi da tién hanh so khdp nhiing thong tin giira
ngudi dung véi nhau va so khép gitta nhu cau quang céo va céac linh vuc ngudi ding
dang quan tam.

Bén canh d6, nhu cAu mua siam truc tuyén va su bung n cia cac website thuong
mai dién tir trén thé giéi da phat sinh nhu cau tim kiém, so khép thdng tin san pham va
tim kiém thong tin thi truong ngay cang nhiéu, khach hang can tim san pham ung y dé
mua va nha san xuat ciing can tim khach hang dé ban san pham cua minh.

Céc website viéc 1am cling ngay cang phat trién, 30% s6 nguoi dung Internet da
tham khao cac website tuyén dung truc tuyén dé tim kiém thong tin vé viéc lam cho
minh®. Viéc dang tai thong tin viéc lam va thong tin wng vién hién dang dugc céc
website nay luu trit dudi dang van ban, cau trdc khdng linh hoat. Cach t6 chuc thong
tin nay boc 16 nhiéu khuyét diém trong qua trinh so khép théng tin gitra hd so xin viéc

va yéu cau tuyén dung. Hién tai cac website nay chi dirng lai & muc dang tai thong tin

2 http://www.internetworldstats.com/stats.htm o )
® Theo Mintel International Group Ltd. (té chirc quéc té chuyén nghién ciru vé thi trrong va ngudi tiéu ding)
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va tim kiém viéc 1am ¢ mirc don gian, chu yéu cung cap tim kiém théng qua ky thuat
tim kiém dua trén keyword, chua dua ra mirc d6 so khop gitta CV nguoi xin viéc va
y&u cau cong viéc trong khi nhu cau so khdp ¢ cac website nay 1a rat nhiéu: doanh
nghiép can duoc hd trg danh gia ¢ng vién, théng tin tng vién cung cip thoa méin bao
nhiéu phan trim nhu cau tuyén dung caa ho, hay tng vién can so khép thong tin dé
viét CV duoc tét va tao dugc an tugng vai nha tuyén dung hon. ..

Tim ban, tim san pham, tim viéc,... 1a nhitng van d& mdi ching ta rat thuong
gap trong thuc té ciing nhu trong maéi truong toan cau hoa thong tin nhu hién nay. Nhu
cau so sanh va danh gia mic d6 so khop giira “nhu cau” va “thong tin dap tng nhu
cau” dang rat buc thiét va thuc su dang rat can mot kién tric nghiép vu dé hd tro to

chirc va so khép thong tin.

3.3 Luu trir thong tin dwéi dang cay la tién dé xay dwng kién tric

C6 nhiéu cach luu trir théng tin khac nhau: luu trit thong tin dang quan hé (danh
sach lién két), ngang hang (dang mang), luu trit dang cy va d6 thi. Cay la mot cau
trdc di liéu cd vai trd quan trong trong viéc phan tich va thiét ké cac thuat toan. Luu
trit va biéu didn dir liéu kiéu cAu tric cay co thé thiy trong rat nhiéu linh vuc cua cudc
séng. Vi du: mot cudn gia pha luu trir thdng tin vé cac thanh vién trong mot dong ho,
trong d6 cac thanh vién thtc bac khac nhau duoc phan thanh cac cap khac nhau trong
biéu dién hinh cdy cua gia pha. So d6 té chic cia mot don vi cling thudng duoc t6
chuc thdng qua cdu trac cdy. Cac don vi con nam & cap dudi don vi truc tiép quan Iy,
cac don vi ngang hang nam cuing cap. Trong linh vuc khoa hoc may tinh, cach luu trix
dir liéu cua hé diéu hanh ciing ap dung kiéu luu trit cy, cac tap tin dugc luu trir trong
cac cay thu muc, trong d6 cac thu muc con nam trong cac thu muc cha. Viéc luu trix
thong tin dudi dang cay ciing c6 thé dé dang phat trién thanh mang thong tin (luu trix
dang network), chi can dua bat ky mot node caa cdy thanh node géc, co sy danh gia
muc do twong quan gitra cac tag thong tin v4i nhau, vo tinh cdy thong tin ban dau da
dugc chuyén sang dang luu trir theo mang thong tin, 1am cho kién tric c6 kha ning
phat trién linh hoat.

Luu trir théng tin dang cay trong linh vyuc tim kiém va so khép thong tin ciing cd

nhiéu wu diém hon so véi cac dang luu trit thong tin khac: Iuu trir dang ngang hang va
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danh sach lién két rat kho khin trong viéc so khép dit liéu, viéc tim kiém khi luu triv
theo dang ngang hang va danh séch lién két déu phai dung phuong phap vét can dé
duyét gy hao ton tai nguyén hé thong, bén canh do, thong tin ban dau dugc xay dung
khong du Ion dé cd thé t6 chirc dudi dang network. Viéc luu trir thong tin dudi dang
cau trdc cay la phd hop nhat dé phat trién hé thdng tim kiém va so khép tir ban dau.
T6 chire thong tin theo dang cay 1a cach té chire théng tin khd don gian, dem Ilgi nhiéu
tién ich cho viéc tra citu va so khép thong tin, 1am tién d@é cho viée heu trir thong tin

cua kién trac.

3.4 Khi ndo thong tin c6 thé so khép dwec véi nhau

Dé so khap thdng tin véi nhau doi hoi giira cac cdy thdng tin phai c6 mot cau
trac twong tu nhau hay giira cac node bat ky, c6 thé xac dinh duoc mirc do twong quan
gitta chiing [20]. Thong tin ban dau duoc chuyén vé luu trit dang tag, sau do, cong
viéc tiép theo 1a phai chuyén théng tin vé dang cdy — cac tag dugc xay dung thanh

cdy, dugc phan loai theo cac chi dé c6 sin dé dé dang hon trong viéc so khap.

Hinh 1. Té chitc théng tin dang cAu tric twong tw nhau c6 thé so khép

“Tree 1” va “Tree 2" luu trit théng tin vé hai ddi twong, ca hai cay nay dé ¢ cau
trac phan loai 1a “Class A”, “Class B” va “Class C”:
- Viéc so sanh node Al cuaa “Tree 17 va “Tree 2” c6 thé dugc thyuc hién dé dang,

vi gi4 tri cua hai node nay hoan toan giéng nhau.
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- Xét node A2, ¢ “Tree 1” node A2 la con cua phan I6p “Class A” con ¢ “Tree
2”, node A2 1a con cua A3, A3 la con cua phan I6p “Class A”, gitra hai node nay ciling
c6 thé duoc so séanh véi nhau thdng qua mdi quan hé vai phan 16p “Class A”

- Xét node C1 va C1’, node A2 va node A3, gitra cac cap node nay c6 muc do

turong quan nhat dinh véi nhau nén c6 thé so khép duoc véi nhau.

3.5 Tinh kha thi ciia mét kién trdc chung cho viéc lwu trir va so khép thong tin

Internet chira hau nhu tat ca nhiing thong tin lién quan tgi moi linh vuc trong
cudc sdng. Nhung no rat rong, rong dén maic gan nhu khong ai c6 thé kiém soat duoc.
Dién mao cua Internet lai thay doi qua nhanh chong va manh mé&. Hat nhan cua
Internet 1a Word Wide Web, véi sé luong 1én téi hang chuc ti trang, duoc luu trix
trong hang triéu may chu dit khip noi trén toan thé gidi. C6 thé vi Internet nhu mot
bién dir lieu khong 16, véi mudn van nhiing vién ngoc quy nam giira cac hat san.
Trong doi séng hang ngay, nhu cau tim kiém va so khép théng tin dong vai tro vé
cuing to Ién, va mét trong nhiing vdn dé bic thiét nhat cia cdng nghé hién nay 1a 1am
sao “dai cdt tim vang”, khai thac nguon tai nguyén nay mét cach hop li, dem lai loi
ich tot nhdt cho con nguoi. Noi khac hon, thong tin can duoc té chirc mot cach hop ly
va hé thdng so khép 1am viéc hiéu qua, hd trg cho viéc khai thac ngudn tai nguyén to
16 Ay.

Tim kiém va so khop thdng tin trén mang Internet qua that 12 mot thach thic 16n
lao. N6 khéng gidng nhu viéc béi cac hat dd den nam Ian 16n trong thung gao, bai di
licu trén mang Internet do con ngudi dua vao, chiing ciing c6 cau tric va to chirc xac
dinh (mac du thiéu tinh nhat quéan), trong khi d6 thi cac hat dd den lai nam rai rac va
lon xon, khong ¢ mét vi tri hay quy luat ndo. Tuy nhién, bai toan tim kiém va so
khép kho hon bai toan nhit d6 den rat nhiéu. Mudn tim tat ca cac hat dd den, ban don
gian chi can thiét ké mot cai sang hinh cau du lén dé co thé d6 ca thung gao vao do,
v&i nhitng chiéc 15 ¢6 kich thuéc phi hop sao cho hat gao chui lot con hat @ den thi
khong, va quay du s6 vong dé tat ca cac hat gao déu co co hoi bay ra ngoai. Viéc tim
kiém va so khop thong tin trén internet doi hoi thong tin can dugc luu trit mot cach

linh hoat, c6 cau trdc gitp cho viéc tim kiém va so khap théng tin hiéu qua hon.
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C6 t6i hang chuc ti trang web tran ngap trén mang Internet, rat nhiéu “thdng tin
dap ung nhu cau” c6 thé thoa man nhu cau caa nguoi ding, va van dé 13 1am sao dua
ra nhirng gi ta mudn thu thap sao cho dong thoi thoa mén hai tiéu chi: Chinh xéac va
nhanh chéng. Hon thé nira, nguoi dung ciing khong di kién nhan dé ngoi duyét qua tat
ca cac trang chira thdng tin can tim. Trén thyc té, nguoi dung hiém khi vao xem qua
mudi thong tin két qua, va vi thé, mot yéu cau kho khin nira can giai quyét, do la:
nhitng gi phti hop nhat phai duoc dat 1én hang dau, nén hé thong so khép ciing dong
vai trd rat quan trong trong qua trinh tim kiém thdng tin.

Bén canh d6, xu hudng liu trix, tim kiém va so khép thong tin ngay cang nhiéu
nhung chua c6 kién tric nghiép vu nao giai quyét bai toan nay (cac kién tric hién nay
di nhidu vé giao dién va giao tiép, kién tric giai quyét bai toan nghiép vu con it).
Théng tin c6 xu hudng luu trir dudi dang phi cdu tric — dit lidu thé va chua co su
phan loai chuyén sang dang cd cdu tric, c6 su phan loai rd rang, tir dang cé cdu tric
nay thdng tin lai dugc tro vé dang phi cu trdc tuy nhién & mot mie do cao hon, c6 su
phan loai bing tag nhung chua thé hién mic do twong quan giita cac tag ay va da
dugc khic phuc bang viéc luu trit théng tin dudi dang c6 cau tric cay. Nhu cau so
khép théng tin ciing ngay cang gia tang: tim viéc, tim ban, tim san pham, ... Tu
nhitng luan diém trén, ching t6i nhan thay can c6 mét kién tric chung cho viéc luu trit

va so khép théng tin va kién trdc nay hoan toan c6 tinh kha thi.

3.6 Ly thuyét va phwong phap xay dung kién trdc té chic thong tin linh hoat va
so khép thong tin

- V& viéc to chuc thdng tin vé nhu cau va “thong tin dap ang nhu cau” mot cach
linh hoat, chung t6i da sir dung Tag trong viéc luu trit cac thudc tinh cua nhu cau va
thong tin dap ung nhu cau, tuy nhién, can c6 su phan cap gitra cac thugc tinh véi nhau,
nén chung toi da két hop Tag va Taxonomy dé luu trit thudc tinh dudi dang cau tric
cay.

- Bén canh d6, dé giai quyét van dé cly c6 cau tric va c6 muac do tuong quan,
gidng nhau giita cac thudc tinh, chiing t6i da ap dung “P§ twong quan giita cac tag”
mét cach don gian 1a khi truyén hai tir khoa bat ky vao hé théng, hé thong sé tra vé

muc d6 turong quan cua hai thudc tinh di truyén vao.
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- V& van dé so khép giira nhu cau va “thong tin dap tng nhu cau” ching toi s& dé
cap trong phan “Ly thuyét co’ sé dé so khép théng tin”. Hé thdng so khép s& gidp cai
thién “théng tin dap tng nhu cau”, dac biét gitp cho viéc danh gid mic 6 so khép
gitta cac thudc tinh trong nhu cau véi “thong tin dap tng nhu cau cu thé”.

- Ly thuyét vé “Cay quyér dinh” duoc ching tdi 4p dung trong viéc goi y cai
thién “thong tin dap (ng nhu cau” cho toan bo nhitng nhu cau trong linh vuc cu thé va

c6 lién quan véi “thong tin dap tng nhu cau”.

3.6.1 Tag’

Viéc phan 16p phan cap dir liéu nhiam t6 chic théng tin trong hé thdng c6 thé
dugc thuc hién bang nhiéu phuong phap khac nhau, mot sé phuong phap cu thé nhu
phan chia ndi dung theo loai thong tin, theo ciu tric ciy (nhu cac bai viét trong forum
dugc dat vao mot muc cu thé caa cay danh muc). Mot phuong phéap kha phd bién dé to
chuc, phan loai va chia sé mot luong dit liéu 16n trong cong ddng mang xa hoi hién
nay 1a ky thuat Tagging, né 1a mér cdch don gian Va triee quan dé té chirc nguon
thdng tin, cho phép nguoi ding gan cac tir khda hodc tag (thé) vao thong tin hodc doi
nrong dir lidu; con duoc biét dén véi thuat ngir social tagging, collaborative tagging,
social classification, va social indexing.

“Tag la mot tir khoa khdng c6 thir ty hay mot thuat ngir nham chi mét mau
thong tin (nhu mot bookmark trén internet, hinh anh k§y thuat sb, hodc mét tap tin may
tinh). Loai dit liéu bién d6i nay gilp miéu ta mot muc tin va cho phép ngudi sir dung
tim lai muc d6 bang cach duyét hay do tim.””

C6 2 loai tagging pho bién d6 1a Author-based tagging va User-based tagging.
Author-based tagging dugc thuc hién bdi nguoi tao ndi dung, dugc xem la phuong
phap phén 16p theo hudng top-down. User-based tagging cho phép nguoi dung tu
quyét dinh viéc phan l6p ndi dung ma ho quan tam, ki thuat nay 1a phuong phap phan
l6p theo hudng bottom-up. Mot s6 hé théng co tng dung tagging tiéu biéu la
Delicious (http://del.icio.us), Flickr (http://www.flickr.com) va cac trang mang xa hoi

nhu Facebook, Google plus...

* Tham khao [5]
® Ngudn: http://vi.wikipedia.org/wiki/Tag
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Thuan loi va bat lgi caa viéc sir dung ky thuat tagging:
< Thuan loi: trong mot hé thdng cé sir dung ki thuat tagging dé mo ta thong tin
ma trong d6 néu khdng xét vé gdc d6 y nghia va ngir nghia (semantics) caa moi the
tag, thi wu diém cua s dung ky thuat tagging 13 ngudi st dung dé& dang ap mo ta
théng tin cua minh qua nhitng thé tag mot cach linh hoat.
< Bat loi: mot khi nguoi sir dung tu do chon cac thé dé mé ta thong tin caa minh
va néu khong kiém soét cac tag ho tu do lya chon thi s& xay ra mot sb van dé khé khin
cho hé théng: c6 nhiéu tag (mot thé cd thé md ta nhiu nghia khac nhau; tir nhiéu
nghia), cac thé khac nhau nhung cho nghia giéng nhau (ddng nghia). Diéu nay s& gay
khé khan cho hé thdng tim kiém. Vi vay nhiing hé thdng rat nhiéu thé mé ta thong tin,
goi la Folksonomies phai kiém soat cac thé chic ch& hon.
Két ludn: theo xu hwéng cia vigc to chike va lwu triz thong tin, thé tag da gidi

quyét dwoc vin dé 1am sao té chic thong tin mét cdch don gian va linh hogt.
3.6.2 Taxonomy®

3.6.2.1 Tai sao s dung taxonomy

Nhu dd néi & nhirng phan trén, mé ta mot thdng tin caa mot ddi twong bang
cach chia nho thong tin dé ra nhiéu mang nho théng tin cu thé, mdi mang nho thdng
tin d6 dugc mo ta dudi dang mot tag (keyword). Nhung ndi dung thdng tin cua mot
dbi tuogng thi rat phong pha. Vi vay mé ta thdng tin cua mot dbi tugng s& dugc mo ta
rat nhiéu tag, tap hop mot khdi cac tag. Folksonomy 1a mét thuat ngi riéng lién quan
tGi cac the tag, 1a mot hé thong phan loai xuat phat tir cac phuong phap quan ly viéc
tao ra cac thé tag, quan viéc chd thich va phan loai noi dung cac thé, mot s thuat ngir
lién quan la collaborative tagging, social classification, social indexing, and social
tagging. Két luan: tag giup ma ta thong tin mot cach linh hoat, dé dang tuy nhién diéu
can thiét 1a phai quan Iy cac thé tag, viéc phan loai (clasification) va to6 chic
(organization) cac thé tag mot van dé can phai xu ly. Thuat ngir chuyén sau vé phan

loai va to chirc thong tin 12 Taxonomy.

® Tham khao [5], [13], [23]
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3.6.2.2 Tong quan vé taxonomy

Vao nhitng nam 90 cua thé ky XX, khai niém taxonomy duogc sir dung trong
nhiéu linh vuc khac nhau nhu khoa hoc xa hoi, tam Iy hoc va cdng nghé thong tin. ..
dé thiét 1ap su triing hop giira thuat ngir caa nguoi st dung va thuat ngir caa hé thong.
Céc chuyén gia dau tién phat trién cau tric hé thong web d dung thuat ngir taxonomy
dé noi dén viéc td chac noi dung cac trang web. Ké tir d6, khai niém taxonomy dugc
st dung rong réi voi muc dich nay. Do duoc st dung trong nhiéu linh vuc khéc nhau,
nén cling c¢6 nhiéu dinh nghia vé taxonomy. Tir nim 2000 dén 2005 c¢6 hon 36 dinh
nghia khac nhau, dya theo tai liéu cua Hypertext’ chung t6i dinh nghia taxonomy nhu
sau:

Taxonomy la s phan loai toan bg théng tin trong mgt hé théng cé phan cdp,
sw phan logi nay theo mgt méi quan hé ¢é truwéc cia cac thuc thé trong thé gidi
theec ma no biéu dién.

M6t taxonomy thudng dugc mo ta véi gde ¢ trén cung, mdi nit cua taxonomy
— bao gdm ca gbc — 1a mot thyc thé thong tin dai dién cho mot thuc thé trong thé gisi
thuc. Gitra cac nit trong taxonomy cd mot mdi quan hé dic biét goi la is
subclassification of néu huéng lién két tir nGt con [én nat cha hodc 1a is
superclassification of néu huéng lién két tir nit cha xubng nit con. Do6i khi nhiing
quan hé nay duogc xac dinh mét cach chat ché hon 1a is subclass of hoac is superclass
of, néu thuc thé théng tin 12 mot 16p ddi tuong.

Vi du sau ddy mo ta mot taxonomy don gian géom lép Person, 16p con cua né la
Employee, Manager; Lop cha cua Person 1a Agent. Khi di 1én tir goc cua taxonomy,
cac thyc thé khéi quat hon. Khi di xudng nhitng 14 ¢ cudi, thuc thé xac dinh ré rang

hon. Vi du, Agent chung chung hon Person, Employee cu thé hon Person.

" Tham khao: http://www.hipertext.net/english/pag1011.htm#origenNota2
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Animate Object

Subclass of

Organization

Manager Employee
Hinh 2. Vi du vé mét taxonomy c6 cau tric don gian

Taxonomy thé hién uu diém trong viéc phan 16p thuc thé thdng tin theo ngi
nghia, ching thiét 1ap mot quan hé ngit nghia don gian dé phan biét gitra cac ddi
tuong trong mot mién théng tin.

Taxonomy déng vai trd rat quan trong trong viéc to chtc théng tin va té chuac
tri thire. N6 duoc st dung chu yéu dé gidp cho viéc tim kiém va duyét théng tin thuan
loi va nhanh chéng hon, dic biét khi chdng ta chi c6 nhitng thdng tin chung chung vé
van dé can tim kiém. Khi tim kiém trén Internet, néu sir dung tir khoa dé tim kiém
thong tin, két qua tra vé c6 thé tir vai nghin dén vai chuc nghin tai liéu vé cac chu dé
khéc nhau. Sir dung taxonomy dé tim kiém va duyét thdng tin sé& tiét kiém duoc rat
nhiéu thoi gian cho ngudi dung dé tim duoc thdng tin can thiét. Bng thoi, taxonomy
cho phép cac may tim kiém va cac ing dung c6 thé dé dang tim dugc céc thyc thé
thong tin nhanh va chinh x4c hon nhiéu.

Taxonomy di dugc &p dung trong nhiéu bai toan khac nhau: OU Shi-yan,
KHOO Christopher S.G, GOH Dion H®. xay dung taxonomy hd trg viéc tém tit tu
dong van ban; H.T.Kung va C.H.Wu xay dung taxonomy cho mang néi dung®,
Wollersheim va Rahayu™ xay dung mét taxonomy hd tro viéc duyét co so dit lidu vé

y té.

& Tai liéu tham khao [15]
° Tai liéu tham khao [13]
10 T4j lieu tham khao [14]
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3.6.2.3 Phan logi taxonomy
C6 04 loai taxonomy:
- Loai 1: Flat (phan 16p phang)
- Loai 2: Hierarchical (cAu tric dang cay)
- Loai 3: Faceted
- Loai 4: Network

3.6.2.3.1 Flat taxonomy
Flat taxonomy gom nhém thong tin vao maét tap hop danh muc san cé, khong
c6 quan hé thudc vé giira cac muc, chiing ngang hang véi nhau. Flat taxonomy thuong

dugc ung dung trong viéc phan nhém san pham theo alphabe.

AN EEEEER

Energy Environment Education Economics Transport Trade Labor  Agriculture

Hinh 3. Vi du vé flat taxonomy

3.6.2.3.2 Hierarchical taxonomy
Hierarchical taxonomy dugc thé hién dudi dang ciu tric cay, mdi node chi c6
mot node cha va khong gisi han sé node con. Ung dung tiéu biéu cua Hierarchical

taxonomy la cay phan cap cac cha dé trong forum.

Hinh 4. Vi du vé hierarchical taxonomy
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Nhuw dé néi & trén, ching t6i lira chon té chic thong tin theo dang cdu tric cay
lam tién dé cho viéc phat trién kién tric cia nhom, viéc bat dau tir viée luu trir theo

cau tric cay gilp cho ¢ng dung cé thé dé dang phat trién hon trong twong lai.

3.6.2.3.3 Faceted taxonomy

Faceted taxonomy thé hién su phan Iop theo cau trdc dix liéu ngbi sao. Mdi
node trong cau tric nay la mot diém trung tam, cé thé lién két dén nhitng node khac
trong ciu trac ngdi sao khac. Ciing giébng nhu flat taxonomy, khong c6 quan hé thudc
vé, hay quan hé cha con giita c4c muc trong faceted taxonomy. T4t ca cadc muc trong
faceted taxonomy lién két dén mot ddi twong duy nhat — mdi node mé ta thuoc tinh

hodc gia tri hay mot khia canh cua van dé. Vi du nhu sach dién tir, mdi node md ta

mét khia canh vé cudn sach — tac gia, tén séch, ngay xuat ban. ..

Hinh 5. Vi du vé faceted taxonomy

3.6.2.3.4 Network taxonomy

Network taxonomy 1a mot cau tric mang, mdi node c6 thé c¢6 nhiéu node cha.
MJdi node trong network taxonomy c6 thé lién két dén mot node bat ky. Véi network
taxonomy thong tin dugc to chuc theo ca hai dang cau tric cay va dang lién két, cac
quan hé giita cac node c6 nhiéu y nghia khac nhau. Network taxonomy c6 thé ing
dung trong hé théng quan ly kién thirc nhu cong cu goi y, semantic network (mang

nglr nghia).
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Hinh 6. Vi du vé network taxonomy
3.6.3 Ly thuyét co sé dé so khép thong tin

3.6.3.1 Cac logi di ligu trong khai théac théng tin (Content types — Data mining)**

Mot trong nhiing co s& dé so khép théng tin véi nhau, d6 13 can xac dinh loai
dir liéu cua thdng tin, loai di liéu (content type) biéu hién cau tric hanh vi cua thong
tin dwgc luu trir. Vi du, néu thdng tin I3p lai trong mot khoang xac dinh, nhu cic ngay
trong tuan 1a di liéu tuan hoan (cyclical). Céc loai dit liéu trong khai thac dit liéu dugc
phan loai nhu sau:

% Kiéu roi rac (Discrete)

Kiéu dir liéu roi rac 1a cac gia tri cua nd chi nam trong danh sach gia tri hitu
han, khong co0 tinh lién tuc gitra cac gia tri. Vi dy, gidi tinh 1a mot thudc tinh roi rac co
ban, n6 thé hién mét gia tri trong danh muc dugc dinh sin, 1a nam hoic ni.

C4c gia tri cua thudc tinh roi rac khdng thé thuc hién sip xép, mac du gié tri 1a
kiéu s. Hon nita, néu gia tri ciia n6 1a so thi cac gia tri ndy khong thé tinh toan dugc.
Vi du s6 khu vuc 1a mot vi du dién hinh dit liéu rai rac kiéu sd.

< Kiéu lién tuc (Continuous)

Kiéu dir liéu lién tuc 1a cac gié trj thé hién dix liéu s numeric trong mot pham
vi rong. Khac véi kiéu roi rac, thé hién sy hitu han, dit liéu dém duoc, mot thudc tinh
lién tuc thé hién cac phép do co kha niang md rong, va co thé chira cac gia tri dix liéu

v han.

1 Tham khao http://technet.microsoft.com/en-us/library/ms174572.aspx
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% Kiéu thir tw (Ordered)

Loai dit liéu c6 thir tw chi cac gia tri c6 trinh tu, trat tu nhat dinh. Tuy nhién,
loai dit liéu nay c6 trinh ty nhung khong biéu hién khoang cach hay méi quan hé nao
giita cAc gid tri trong tap hop. Vi du, néu mét thudc tinh chira théng tin vé trinh d6 ky
ning duoc danh gia theo thir ty tir 1 dén 5, thi khong thé suy ra khoang cach gitra cac
trinh do nay, trinh d6 dat muc 5 khdng nhat thiét 1a cao hon 5 1an so vai muc d6 1.

% Kiéu tuan hoan (Cyclical)

Kiéu tuan hoan nhim mo ta gia tri thé hién mot tap hop gia tri tuan hoan cé

trinh ty. Vi du, c4c thir trong tuan 12 mot tap hop tuan hoan c6 trinh tu, bai vi ngay th

hai theo sau ngay thir bay.

3.6.3.2 Cdc phwong thic so sanh hai di ligu véi nhau
Dé so sanh hai dir liéu cu thé voi nhau, ta ¢6 cac phuong thirc so sanh khéc
nhau huéng dén mot muc dich va pham vi riéng biét dén tinh ra két qua do tuong

ddng gitra hai dir liéu. Ta c6 mot sé phuong thuc so sanh ?sau:

3.6.3.2.1 Absolute Match

Phuong phap so sanh nay sé& thuc hién so sanh hai thuoc tinh va chi so khép
hoan toan. Néu khop hoan toan thi két qua duoc 1 diém, truong hop khac s& 1 0
diém. Vi du thudc tinh thir nhit 1a “Apple” va thudc tinh thir hai ciing 13 “Apple” vay
12 hai thudc tinh khép hoan toan véi nhau, nén duogc 1 diém, nguoc lai so anh “Apple”

va “Application” thi két qua 13 0.

3.6.3.2.2 Soundex Match
Pay 1a phuong thuc so sanh dit lidu theo phat am cua cac tir trong tiéng Anh.
Muc dich co ban la nhitng tir voi cach phat am tuong ty nhau dugc ma hda thanh cung

mot chudi dé cé thé thuc hién so khép mac cho su khac biét nho vé chinh ta.

12 Tham khao http://msdn.microsoft.com/en-us/magazine/gg598923.aspx
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3.6.3.2.3 Lookup Matching
Lookup matching 12 phuong phap so sanh bang cach tim kiém tir khoa can so
sénh trong mét tap hop tir khoa cé sin. Vi du nhu so khdp mot tén dudng phd co nam

trong danh séch tén duong yéu cau hay khéng.
3.6.4 Cay quyét dinh

3.6.4.1 Gigi thigu vé cay quyét dinh*®
v Cay quyét dinh 1a mot cay phan cap c6 céu truc.
v' Dung dé phan 16p ddi twong dua vao day cac luat (series of rules), cac luat nay
duoc sinh ra tir tap dir liéu (training set).
v' Céc thuoc tinh phan Iép thuong cé kiéu dir liéu 1a binary, nominal, ordinal,
continuos.

< Vi du “Phuong tién di chuyén”: Cho tap dit liéu (training set) nhu sau:

Thudc tinh (Attribute) Thudc tinh phan lop (Class)
Gender owri?;hip Tr?g/irr?;) St Ir:g\c::e Transportation mode
Male 0 Cheap Low Bus
Male 1 Cheap Medium Bus
Female 1 Cheap Medium Train
Female 0 Cheap Low Bus
Male 1 Cheap Medium Bus
Male 0 Standard Medium Train
Female 1 Standard Medium Train
Female 1 Expensive High Car
Male 2 Expensive | Medium Car
Female 2 Expensive High Car

Bang 1. Vi du bang dir liéu lwa chon phwong tién di chuyén

< Tap dix liéu trén mo ta 10 doi tugng, mdi ddi twong dugc miéu ta bang 4 thuoc

tinh 13 “Gender” (kiéu dit li¢u binary), “Car ownership” (quantitative interger),

3 Tham khao [9], [10]
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“Travel cost/km” (ordinal), “Income level” (ordinal) va thuoc tinh phén loai —
category attribute — “Transportation mode” (ordinal).

< Tu tap dix liéu trén, ching ta c6 thé tao ra cay quyét dinh nhu sau:

Travel cost/Km

Cheap

nsive

tandard
Stgndar Gender ]

Car ownership
9

Hinh 7. Vi du vé cay quyét dinh

< Trong cay quyét dinh trén, thudc tinh “Income level” khong xuét hién trong
cay; vi dua vao Bang 1, thudc tinh “Travel cost/Km” s& sinh ra cay quyét dinh ding

dé phan 16p tét hon “Income level”

3.6.4.2 Sir dung cay quyét dinh dé duw dodn I6p cac dit liéu chuwa biét

v' Muyc dich chinh cua cdy quyét dinh 1a dung dé xac dinh 16p hay noi khac di 1a
du doan 16p cua cac dit liéu chua biét dya vao cay quyét dinh duoc sinh ra tir tap di
liéu dao tao (training data)

% Vi du: dua vao vi du ¢ phan Gigi thiéu vé cay quyét dinh. Cho tap dir liéu can

du doan sau day:

Name | Gender Car Travel Income | Transportation
ownership cost level mode
($/km)
Ngoc Female 1 Cheap High ?

Xay dyng kién tric cong thong tin tim viéc| Co s va nén tang xay dung kién
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Hieu Male 0 Standard High ?
Phuc Male 1 Cheap Medium ?
Nguyen Male 2 Expensive High ?

Bang 2. Vi du vé bang dir liéu can du doan phwong tién di chuyén

< Dua vao cay quyét dinh (Hinh 7), cay quyét dinh s& dugc duyét tir nit goc

“Travel cost/km”, day cac luat sau s€ dugc sinh ra:

= Néu “Travel cost/Km” 13 Expensive thi nguodi d6 s& chon phuong tién di

chuyén 1a car.

= Néu “Travel cost/Km” 1a Standard thi ngudi d6 s& chon phuong tién di chuyén

la train

= Néu “Travel cost/Km” 1a Cheap, chling ta s& xem xét thudc tinh “Gender”:

o Néu “Gender” 13 Male, ngudi d6 s& chon phwong tién 12 bus

o Néu “Gender 1a Female, thi xem nguoi d6 sé hitu bao nhiéu xe hoi (thudc

tinh “Car ownership”). Néu sb xe s& hitu 12 0, thi nguoi d6 s& chon phuong

tién di chuyén 1a bus; nguoc lai, néu sb xe so hitu 16n hon hay bang 1, thi

ngudi d6 s& chon phuong tién di chuyén Ia train.

s Bang 2 s€ dugc du doan nhu sau:

Name | Gender Car Travel Income | Transportation
ownership cost level mode
($/km)
Ngoc Female 1 Cheap High Train
Hieu Male 0 Standard High Train
Phuc Male 1 Cheap Medium Bus
Nguyen Male 2 Expensive High Car
Bang 3. Bang dir liéu két qua dw doan phwong tién di chuyén

v M@t s6 chu y khi sir dung cay quyét dinh:

= Phu thugc rat nhiéu vao training data, tap di liéu training data cang lén thi cay

quyét dinh s& dang tin cay hon.

= Khdng thé ndi cay quyét dinh duoc sinh ra tir cay quyét dinh trén 12 tap luat tét

nhat

Xay dyng kién tric cong thong tin tim viéc| Co s va nén tang xay dung kién
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= Co6 nhiéu thuat todn phan 16p: ID3, J48, C4.5, C5, CART (Classification and
Regression Tree), ... Viéc lra chon thuat toan phy thudc vao rat nhiéu yéu td, trong d6
yéu t6 cau trac dir liéu anh huong rat nhidu dén két qua cua thuat toan. Chang han,
thuat toan ID3 va CART hiéu qua cho viéc phan I6p d6i véi cac dix lieu sb
(quantitative value), trong khi do, thuat toan J48, C4.5 c6 hiéu qua hon dbi vai dir liéu

Qualitative value (ordinal, binary, nominal)

3.6.4.3 M4t 6 d¢ do théng dung

v' Cho bang dit liéu bao gom céc thuoc tinh va thudc tinh phan 16p, ching ta c6
thé do dugc tinh dong nhat hay khong dong nhat théng qua thugc tinh phan 16p. Bang
dir liéu co tinh dong nhat néu né c6 duy nhat mot phan 16p. Nguoc lai, néu né cé
nhiéu phan 16p khac nhau, thi bang dit liéu co tinh khong dong nhat hay tinh pha tron.
Ching ta c6 thé do duoc mic do pha tron (Impurity Degree); Entropy, do do Gini va
classification error & nhitng cach tinh mirc d6 pha tron thong dung nhat.

Entropy = Z —p; log, p;
J

Gini index = 1 — Z p;
J

Classification error = 1 — max{p;}

Pj: X&c sudt xdy ra phan lop j

¢ Vi du: Chang ta cung nhin lai Bang 1. Vi du bang dir liéu lua chon phuong tién
di chuyén. “Transportation mode” c¢6 3 nhém Bus, Car va Train. Bang 1 ¢6 10 dong
dix ligu, trong d6 “Transportation mode” c6 4 buses, 3 cars, 3 trains (4B, 3C, 3T).

< XA&c suat dé xay ra cho tirng phan 16p la:

4
P(Bus) = 10 0.4

3
P(Car) = 0 0.3

3
P(Train) = 10 0.3
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3.6.4.3.1 Entropy

Entropy = z —p; log, pj
Jj

= —P(Bus) log, P(Bus) — P(Car) log, P(Car)

— P(Train) log, P(Train) = — 0.4log, 0.4 — 0.3 log, 0.3

—0.3log, 0.3 =1.571

Khi bang dit liéu c6 duy nhat 1 phan Iop thi Entropy s& bang 0 vi xéac suat 1a 1

va log, 1 = 0. Entropy sé& dat gia tri cuc dai khi tat ca thuoc tinh phan 16p c6 xéac suat
xay ra bang nhau. Biéu d6 dudi day thé hién gia tri cuc dai cua Entropy sé& thay doi
phu thudc vao sé luong thudc tinh phan 16p n, trong trudng hop Xac xuat tat ca thudc
tinh phan 16p P = % thi Entropyyax = —n *p *log, p. Gia tri cia Entropy sé€ lon

hon 1 khi sb lugng thudc tinh phan 16p nhiéu hon 2

a - 1
i‘ "y
L]
A
= 3 0.75 E
e c
= 2
u —
E 2 o5 S
2 g
E e
g £
1 025 =
B
g
[~

I:I 1 T T T T I:I

0 2 4 & B 10 12 14 16

Mumber of classes

—l—max entropy —#—np

Biéu dd 1. Méi lién hé giira gia tri Entropy cwe dai va s lwong phan lép

3.6.4.3.2 Gini index
v' Mot cach khac dé tinh “Impurity degree”.

Gini index = 1 — Z p;
J

% Chang ta cung quay lai vi du ¢ trén

Xay dyng kién tric cong thong tin tim viéc| Co s va nén tang xay dung kién
trac



TRUONG DAI HOC HOA SEN KHOA LUAN TOT NGHIEP

Gini index = 1 — Z pj2 =1-(0.4%+ 0.32+0.3%2) = 0.660
]

v' Khi bang dir liéu c6 duy nhat 1 phan 16p thi Gini index s& bang 0 vi xac suat
bang 1 va 1 — 12 = 0. Ciing giéng nhu Entropy, Gini index s& dat gia tri cuc
dai khi tat ca thuoc tinh phan 16p c6 xac suat xay ra bang nhau. Biéu d6 dudi
day thé hién gia tri cuc dai caa Gini index s& khac nhau phu thudc vao sé lugng

phan 16p n, khi xac xuat tat ca thudc tinh phan 16p P = %

v" 0 < Giniindex < 1

1 1
iy
-]
"
x 0.75 075 =
a =
E =
£ 2
L] m
05 05 =
£ g
E =~
= =
g =
0.25 0.25 _E
=
(=T

a a

1 4 le B4 256

Mumber of classes

max Gini 1]

Biéu dd 2. Méi lién hé giira gia tri Gini index cwe dai va sb lweng phan lép

3.6.4.3.3 Classification error
Classification error = 1 — max{p;}
¢+ Trong vi du trén
Classification error = 1 — max{p;} = 1 — max{0.4,0.3,0.3} =1 - 0.4 = 0.6
v' Ciing giéng nhu Entropy va Gini index, Classification error s& bang 0 khi bang
dir liéu c6 duy nhat 1 phan 16p vi x&c suat bang 1 va 1 —max(1) = 0.

v 0 < Classification error < 1
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3.6.4.4 Nguyén tic hogr déng ciia mgt sé thudt toan xay deng cay quyét dinh
thwong dung

v Céc thuat toan xay dung cdy quyét dinh thuong dugc sir dung nhat 1a ID3, C4.5
va CART (classification and regression trees).

v" Nhin chung, cac thuat toan xay dung cay quyét dinh déu duoc xay dung trén
quy tic dé quy. Vi dy, Hunt Ia thuat todn dung cdy quyét dinh, dé quy theo nit cua
cay, bat dau tir nat goc. Mac du két qua dat duoc tir thuat toan Hunt khong dugc toi
wu, nhung ddy 13 mot trong nhitng mot trong nhitng thuat toan dung dé xay dung cay

quyét dinh sém nhét.

3.6.4.4.1 Lan lap dau tién

v Gia su, ching ta c6 mot bang dit liéu chira cac thudc tinh va thugc tinh phan
l6p, tam goi bang nay 1a D. Tur bang D, ching ta s& lay ra ting cot thudc tinh trong
bang dé ddi chiéu véi céc gia tri cua thudc tinh phan 16p. Néu ching ta c6 p cot dir
licu, va lay tirng phan ti p 12 tap con caa D, tam goi tirng tap hop nay 1a S;. Bang D 1a

tap hop nhirng Si va thugc tinh phan lop.

Attribute | Attribute Attribute | Class
1 2 p

D

‘Inpurity Degree = |,
Attribute | Class Attribute | Class
1 [
1 1
1 1
S 1 S 1o
1 Il
2 2
2 2
2 2
Inpurity Degree = Iy, Inpurity Degree = I,;

Hinh 8. Phan chia bang D thanh nhirng tap con S;

Xay dyng kién tric cong thong tin tim viéc| Co s va nén tang xay dung kién
tric



TRUONG DAI HOC HOA SEN

KHOA LUAN TOT NGHIEP

v Sau khi phan chia bang dit liéu D nhu trén, ching ta sé tinh muc d6 pha tron
(tham khao cach tinh tai phan 3.6.4.3 Mot s6 d6 do théng dung)

% Vi dy, dwa vao Bang 1. Vi du bang dir liéu lua chon phuong tién di chuyén.

ching ta c6 thé tinh “Impurity degree” dua vao thudc tinh phan 16p “Transportation

mode”. “Transportation mode” c6 4 busses, 3 cars va 3 trains (4B, 3C, 3T)

Thudc tinh (Attribute) Thuoc tinh phéan 16p (Class)
Car Travel Income
Gender R cost level Transportation mode
($/km)
Male 0 Cheap Low Bus
Male 1 Cheap Medium Bus
Female 1 Cheap Medium Train
Female 0 Cheap Low Bus
Male 1 Cheap Medium Bus
Male 0 Standard | Medium Train
Female 1 Standard | Medium Train
Female 1 Expensive High Car
Male 2 Expensive | Medium Car
Female 2 Expensive High Car
4B, 3C, 3T
Entropy 1.571
Gini index 0.660
Classification index 0.600

v Sau khi phan chia bang D thanh tirng tap con S;, chling ta tiép tuc phan chia Si

dé tinh “Impurity degree” cho ting gid tri thudc tinh trong ting tap S;
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Attribute
i

Attribute
i

Hinh 9. Phéan chia S; dwa vao phan lép

< Tiép tuc vi du trén, thudc tinh “Travel cost/km” c6 3 gi4 tri, d6 1a “Cheap”,

“Standard” va “Expensive”.

[Travel costKm _[Transportation mode |
Cheap Bus
Cheap Bus
Cheap Bus
Cheap Bus
Cheap Train

Expensive Car
Expensive Car
Expensive Car
Standard Train
Standard Train

Hinh 10. D¢ lgi thong tin thugc tinh Travel cost/Km

[ Travelcosykm | Classes |
Cheap Bus
Cheap Bus
Cheap Bus
Cheap Bus
Cheap Train
4B, 1T
Entropy 0.722
Gini index 0.320
Classification error 0.200
Expensive Car
Expensive Car
Expensive Car
3C
Entropy 0.000
Gini index 0.000
Classification error 0.000
Standard Train
Standard Train
2T
Entropy 0.000
Gini index 0.000
Classification error 0.000
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v" D lgi thong tin (Information Gain):

o C6 su khac nhau gitra c&c cach tinh mte d6 pha tron “Impurity degree”
giita bang D va cac tap con Si, ching ta s& tién hanh so sanh “Impurity degree” truéc
va sau khi phan chia bang thanh nhitng tap con (vi du nhu phan chia D thanh tung tap
con Si). Information gain 1a mot phuwong phap dé do luong sy khac nhau nay. Ching
ta s& so sanh loi ich khi chia bang dir liéu theo cac gia tri caa thudc tinh, tir d6 chon ra

thudc tinh t6i wu dé phan chia

Information gain

k
= Entropy of Parent table — Z(E * Entropy of each value k of S;)
n

% Xét vi du trén, bang D c0 3 phan 16p 4B, 3C va 3T va co Entropy la 1.571. Bay
gio ching ta s& st dung thude tinh “Travel cost/km” dé chia bang thanh 3 phan:

% “Travel cost’/km” c6 gia tri la Cheap, thudc tinh phan l6p c6 4B va 1T

4
P(Bus) = T = 0.8

1
P(Train) = T = 0.2

Entropy = Z —p; log, pj = —0.8log, 0.8 — 0.2log, 0.2 = 0.722
J

% “Travel cost/km” c6 gia tri la Standard, thugc tinh phan 16p c6 2T, Entropy =
0 vi ldc nay chi c6 duy nhat 1 thuoc tinh phan 16p)

% “Travel cost’/km” c6 gia tri la Expensive, thuoc tinh phan 16p c6 3C,
Entropy = 0 vi lc nay chi c6 duy nhat 1 thugc tinh phan 16p)

Information gain

k
= Entropy of Parent table — Z(E * Entropy of each value k of S;)
n

5 2 3
1571 — (— % 0.722 + — % 0 + —  0) = 1.210
o™ AT

% Tuong tu chdng ta sé tinh dugc d6 do Gini index va Classification error:
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Loi ich khi chia theo thugc tinh “Travel cost/km” dwa vao
Entropy 1.210
Gini index 0.500

Classification error 0.500

Bang 4. Loi ich khi chia bang D theo thugc tinh “Travel cost/km”

% Chung ta thuc hién lan luot cho cac thudc tinh con lai cua bang D: “Gender”,

“Car ownership” va “Income level”

Subset
Gender Classes Car ownership | Classes Income level Classes
Female Bus 0 Bus High Car
Female Car 0 Bus High Car
Female Car 0 Train 2C
Female Train 2B, 1T Entropy 0.000
Female Train Entropy 0.918  Gini index 0.000
1B, 2C, 2T Gini index 0.444 Classification error 0.000
Entropy 1.522 Classification error 0.333
Gini index 0.640 Income level Classes
Classification error 0.600 Car ownership | Classes Low Bus
1 Bus Low Bus
Gender Classes 1 Bus 2B
Male Bus 1 Car Entropy 0.000
Male Bus 1 Train Gini index 0.000
Male Bus 1 Train Classification error 0.000
Male Car 2B, 1C, 2T
Male Train Entropy 1.522 Income level Classes
3B, 1C, 1T Gini index 0.640 Medium Bus
Entropy 1.371 Classification error 0.600 Medium Bus
Gini index 0.560 Medium Car
Classification error 0.400 Car ownership | Classes Medium Train
2 Car Medium Train
2 Car Medium Train
2C 2B, 1C, 3T
Entropy 0.000  Entropy 1.459
Gini index 0.000  Gini index 0.611
Classification error 0.000  Classification error 0.500
Gain of Gender based on Gain of Car ownership based on Gain of Income level based on
Entropy 0.125 Entropy 0.534| |Entropy 0.695
Gini index 0.060 Gini index 0.207| |Gini index 0.293
Classification error 0.100 Classification error 0.200| |Classification error 0.300

Hinh 11. P§ lgi thdng tin cac thugc tinh con lai trong Bang 1
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< Bang duéi day s& cho ching ta thiy do lgi théng tin cho tat ca 4 thuoc tinh

trong bang D. Ching ta khdng can tinh “Impurity degree” dua trén ca 3 do do

Entropy, Gini index va Classification error, chi can chon lva 1 trong 3 d6 do trén.

Két qua cia lan lap dau tién
Do loi Gender Car ownership | Travel cost/Km | Income level
Entropy 0.125 0.534 1.210 0.695
Gini index 0.060 0.207 0.500 0.293
Classification
0.100 0.200 0.500 0.300
error

Bang 5. Két qua d lgi thong tin sau khi phan chia bang D theo ting thuéc tinh

% Sau khi tinh dugc do lgi thong tin cho ting thudc tinh, chdng ta sé€ lua chon

thudc tinh c6 d6 lgi thong tin cao nhat dé 1am node goc cho cay quyét dinh. Bang trén

cho thay, d6 loi thong tin khi phan Iép theo thudc tinh “Travel cost/km” 1 cao nhat

nén ching ta s& chon “Travel cost/km” 14 node gbc cua cay.

Travel cost/Km

?

Hinh 12. Node géc cia cay quyét dinh sau lan lip dau tién

% Bang D sé duoc phan chia theo thugc tinh “Travel cost/km” nhu sau:
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Attributes Classes
Gender |Car |Travel cost|Income |Transportation Gender |[Car [Travel cost|Income |Transportation
Male 0 Cheap Low Bus Male | O Cheap Low Bus
Male 1 Cheap | Medium Bus -‘ Male 1 Cheap | Medium Bus
Female | 1 Cheap | Medium Train Female | 0 Cheap Low Bus
Female | O Cheap Low Bus Male 1 Cheap | Medium Bus
Male 1 Cheap | Medium Bus Female | 1 Cheap | Medium Train
Male 0 | Standard | Medium Train
Female | 1 | Standard | Medium Train -|Gender Car |[Travel cost|Income |Transportation
Female | 1 | Expensive| High Car Female | 1 |[Expensive| High Car
Male 2 | Expensive | Medium Car Male 2 | Expensive | Medium Car
Female | 2 | Expensive | High Car Female | 2 | Expensive | High Car
Gender |[Car [Travel cost|Income |Transportation
Male 0 | Standard | Medium Train
Female | 1 | Standard | Medium Train

Hinh 13. Bang D dwoc phan chia sau lan lip dau tién

Expefisive

Travel cost/Km

]

St

~~au

further

Hinh 14. Cay quyét dinh sau lan lip dau tién

3.6.4.4.2 Nhitng lan phan Iop tiép theo

Trong phan nay sé& st dung lai vi du & phan 3.6.4.4.1

3.6.4.4.2.1 Lan phan Iép thir 2

v Sau lan lap dau tién, ching ta can cap nhat lai bang dit liéu. Khi ching ta phan

chia bang D theo node gdc “Travel cost/km”, nhitng dong dit liéu c6 gia tri thudc tinh

“Travel cost/km” 1a Expensive va Standard di 1a phan 16p thuan khiét, chiing ta knéng

can st dung lai nhitng dong dit liéu nay dé phan Iép. Trong lan lip nay, “Travel

cost/km” chi con lai gia tri Cheap, chung ta s€ loai bo thugc tinh nay

Xay dyng kién tric cong thong tin tim viéc| Co s va nén tang xay dung kién
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Attributes Classes
Gender Car ownership | Travel cost/Km |Income level | Transportation mode
Male 0 h Low Bus
Female 0 Low Bus
Male 1 Medium Bus
Male 1 Medium Bus
Female 1 Cheap Medium Train
Bang dir li€u trong phan lép thir 2
Attributes Classes
Gender Car ownership Income level Transportation mode
Male 0 Low Bus
Female 0 Low Bus
Male 1 Medium Bus
Male 1 Medium Bus
Female 1 Medium Train

Hinh 15. Dik liéu cho 1an phan 16p thir 2

v" Tinh “Impurity degree” cho bang chinh

Bang dir li€u trong phan lop thir 2

Attributes Classes
Gender Car ownership Income level Transportation mode
Male 0 Low Bus
Female 0 Low Bus
Male 1 Medium Bus
Male 1 Medium Bus
Female 1 Medium Train
4B, 1T
Entropy 0.722
Gini index 0.320
Classification error 0.200

Hinh 16. Tinh Impurity degree cho lan phan lép thir 2

v Tinh “Impurity degree” cho cac thudc tinh caa bang chinh

Xay dyng kién tric cong thong tin tim viéc| Co s va nén tang xay dung kién
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Gender Classes Car ownership | Classes Income level Classes
Female Bus 0 Bus Low Car
Female Train 0 Bus Low Car
1B, 1T 2B 2B
Entropy 1.000 Entropy 0.000  Entropy 0.000
Gini index 0.500 Gini index 0.000  Gini index 0.000

Classification error 0.500 Classification error 0.000 Classification error 0.000

Gender Classes Car ownership | Classes Car ownership | Classes
Male Bus 1 Bus 0 Bus
Male Bus 1 Bus 0 Bus
Male Bus 1 Train 0 Train
3B 2B, 1T 2B, 1T
Entropy 0.000 Entropy 0.918  Entropy 0.918
Gini index 0.000 Gini index 0.444  Giniindex 0.444

Classification error 0.000 Classification error 0.333 Classification error 0.333

Gain of Gender based on Gain of Car ownership based on Gain of Income level based on
Entropy 0.322 Entropy 0.171| |Entropy 0.171
Gini index 0.120 Gini index 0.053| |Gini index 0.053
Classification error 0.000 Classification error 0.000| |Classification error 0.000

Hinh 17. Tinh Impurity degree céc thugc tinh cho Ian phan lép thir 2

v' D0 loi thong tin khi phan 16p theo thudc tinh “Gender” 16n nhat. Ching ta s&

phan chia bang di liéu nhu sau:

Attributes Classes
. Transportation
Gender | Car ownership | Income level P
mode
Female 0 Low Bus
Female 1 Medium Train
Attributes Classes | Attributes Classes
Gender | Car ownership | Income level Transportation Gender| Car ownership | Income level Transportation
mode mode
Male 0 Low Bus Male 0 Low Bus
Female 0 Low Bus Male 1 Medium Bus
Male 1 Medium Bus Male 1 Medium Bus
Male 1 Medium Bus
Female 1 Medium Train

Hinh 18. Bang dir liéu sau khi chia theo phan lép Gender
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v/ Cay quyét dinh sau lan phan Iop thir 2:

[ Travel cost/Km ]

?

-
>

Expefisive

dard
-
?

“~Female

St

-~

,%\
Split
further

Hinh 19. Cay quyét dinh sau lan phan lép thir 2

3.6.4.4.2.2 Lan phdn lop thir 3

Tuong tu sau 1an phan 16p ther 2, bang dit liéu cho 1an phan 16p thi 3 nhu sau:

Attributes Classes
Gender | Car ownership | Income level Transportation
mode
e |
€ 1 Medium Train
Attributes Classes
Car ownership Income level Ultsplelit o
mode
0 Low Bus
1 Medium Train

Bang 6. Bang dix liéu cho lan phan 16p thi 3

Néu chia bang trén theo “Car ownership” hay “Income level” thi bang dit lidu
duogc chia déu c6 duy nhat 1 phan Iép. Ching ta c6 thé chia bang dit liéu theo 1 trong

2 thugc tinh nay.
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Travel cost/Km ]
?

E

nsive
Standard

Hinh 20. Cay quyét dinh diy da sau 3 lan phan lép

3.6.4.5 Pdnh gid cdy quyét dinh trong linh vuc khai thac di liéu

3.6.4.5.1 Piém manh
v/ Cay quyét dinh sinh ra cac quy tic hiéu dwgc
Cay quyét dinh c6 thé sinh ra cac quy tic duoc chuyén doi sang tiéng Anh hay
cau lénh SQL. Tham chi d6i vai nhiing tap dit liéu Ion 1am cho hinh dang cay quyét
dinh 16n va phuc tap thi viéc duyét cy ciing rat dé dang. Bat cir mot sy phan 16p hay
du doan nao déu twong dbi minh bach. Pay 1a uu diém ndi bat caa cay quyét dinh.
v’ Cay quyét dinh c6 thé thuc thi trong nhirng linh vue hwéng quy tic
Cay quyét dinh 1a su lya chon hoan hao cho nhiing linh vuc c6 quy tic, tir linh
vuc di truyén dén céc nhitng qua trinh cong nghiép chira céc quy tic an, khong rd rang
(underlying rules), di liéu 15i chwa duoc tién xir Iy kh& phtc tap va ti nghia. Cay
quyét dinh 12 mot lya chon téi wu khi can tim ra nhitng quy tic an, khong rd rang
trong kho dir liéu (data warehouse)

v' D@ dang tinh toan trong khi phan lép

Xay dyng kién tric cong thong tin tim viéc| Co s va nén tang xay dung kién
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Nhitng thuat toan xay dung cay quyét dinh thuong tao ra cay voi sé phan nhanh
thap va kiém tra don gian tai ting node. Nhitng thuat toan nay thudng kiém tra bang
cach so sanh sb, xem xét phan tir caa mot tap hop hay cac phép ndi don gian, nhitng
thao tac nay sé duoc chuyén thanh cac toan ham logic va sé nguyén, day la nhiing
toan hang thuc thi nhanh va chi phi téi uvu. Trong mdi trudng thuong mai, cac mé hinh
du doan nay duoc sir dung dé phan 16p hang triéu, tham chi hang ty ban ghi, boi vay
c6 thé noi day 1a mot wu diém quan trong caa cay quyét dinh.

v’ Cay quyét dinh xir ly véi ca thudc tinh lién tuc va thugc tinh roi rac

Céc thudc tinh lién tuc hay roi rac déu c6 thé xur ly bang cay quyét dinh. Tuy
nhién, thudc tinh lién tuc can nhiéu tai nguyén tinh toan hon, duoc phan chia bang
viéc chon ra mot ngudng trong tap cac gia tri da duoc sap xép cua thudc tinh do.

v' Thé hién rd rang nhirng thudc tinh quan trong nhat cho viéc du doan phan
l6p

Céc thuat toan xay dung cay quyét dinh chi ra nhitng thudc tinh dung dé phan
chia tét nht tap dir liéu dao tao bat dau tir node gbc cua cdy. Chinh vi vdy, ching ta
c6 thé thay duoc thudc tinh ndo 1a quan trong, c6 mac do phu thudc 1é6n cho viéc du

doan hay phan 16p

3.6.4.5.2 Biém yéu
Mic di ¢d nhitng diém manh néi bat trén, cay quyét dinh van khdng tranh khoi
nhitng diém yéu. Cay quyét dinh khéng thich hop Iim véi nhirng bai toan muc tiéu,
nhu 12 du doan gia tri cua thudc tinh lién tuc: thu nhap, huyét ap, 13i suat ngan hang...
Bén canh do, cdy quyét dinh ciing khé giai quyét véi nhitng dit liéu thoi gian lién tuc.
v/ Cay quyét dinh dé xay ra I8i khi c6 nhiéu phan lép
Mot s thuat toan chi tao tac vai nhitng 16p gia tri nhi phan dang “c6/khong”
hay “dong y/tir chbi”. S6 khac c6 thé chi dinh cac ban ghi vao mot sb l6p bat ky
nhung dé xay ra 15i khi ting véi mot phan 16p ¢6 sé lugng dit liéu dao tao nho.
v Chi phi tinh toan dé dao tao cao
Piém nay nghe c6 vé mau thuan véi diém manh phia trén. Qua trinh xay dung
cay quyét dinh khac dit vé mat tinh toan. Piéu nay ciing d& hiéu vi cay quyét dinh cé

nhiéu node trong trude khi di dén node l& cugi ciing, ang vai tirng node, ching ta can
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tinh mot do do (hay tiéu chuan phan chia) trén tung thudc tinh. Bén canh dé, ddi voi
thugc tinh lién tuc, ching ta con phai thém thao tac sip xép lai dit liéu theo thir ty gia
tri cta thudc tinh d6. Qué trinh nay chon ra nhiing thudc tinh dé phan I16p tét nhat.
Mot s6 thuat toan con sur dung té hop céac thudc tinh két hop véi nhau cé trong s dé
phat trién cdy. Qua trinh cit tia cay chi phi ciing kh4 cao vi trong qua trinh cit tia,

nhiéu cay con s& dugc tao ra va so sanh.

3.6.5 Céc khai niém co ban vé kién trac phan mém *

Khéi niém kién tric phan mém cua mot chuong trinh may tinh hay mot hé
thdng tinh toan 1 cau trdc cua cac thanh phan trong hé thdng d6. Kién trdc phan mém
bao gém cac phan tir phan mém, cac thudc tinh va méi quan hé giira chiing. Ngoai ra,
thuat ngir “kién trac phan mém” ciing dé cap dén céc tai liéu kién tric phan mém cua
mét hé thdng, thuan tién cho viéc trao dbi thdng tin gitra cac thanh vién trong mot du
an. Kién tric phan mém gidp viéc quyét dinh & mac cao trong thiét ké phan mém dé
dang hon va cho phép tai sir dung cac thanh phan va mau thiét ké (design pattern) cua
cac du an.

Software Architecture = {Components, Connectors, Constraint}
- Components: 1a mét phan cua hé thong
- Connectors: la phuong tién trung gian cho cac tuong tac cua cac thanh phan
- Contraints: 1a c&c rang budc cho cac thanh phan (component) va cac két ndi
(connector) bao gém céc luat vé topology, cac chuin giao dién, cac thudc tinh can
thiét.

Nam 1998, tai hoi thao qubc té dau tién vé kién tric phan mém, phan loai mot
sb khia canh vé kién trac phan mém:

- Structure models: bao gém cac thanh phan phan mém (components), su két noi
gita cac conponents d6 va thuong kém theo mot sé khia canh sau: sy ciu hinh

(configuration), cac rang budc (constraint), semantics, cac phan tich (analysis)

% Tham khao http://www.sei.cmu.edu/architecture/start/moderndefs.cfm,
http://www.sei.cmu.edu/architecture/start/classicdefs.cfm, [24]
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- Framework models: cung cap mé hinh giai quyét cac bai toan kién tric phan
mém cu thé (domain-specific). Vi dy nhu CORBA (Common Object Request Broker
Architecture)

Giai quyét bai toan kién trdc trong hé thong thong tin vé tim kiém viéc 1am
ciing véi muc dich xay dung mét Framework cu thé muén huéng téi, tam goi 1a
JobZoom Framework.

< Tam quan trong caa kién tric phan mém:

- Hd tro viée giao tiép: Hb tro viéc giao tiép vai cac thanh vién trong dy an va
kién trGc phan mém tai hién mot vé bé ngoai triru twong cua hé théng. Véi sy triu
trong hoa hé thdng véi cac khai niém dé& hiéu, nhiing thanh vién trong dy an s& chi
can van dung cac kién thirc co ban cua minh vao hé thong.

- Gilp ra quyét dinh sém hon: viéc ra quyét dinh duoc thuc hién sém hon. Kién
trdc phan mém biéu thi cac quyét dinh thiét ké danh cho hé théng. Nhu vay cac doi
tham gia phat trién, trién khai, kiém thir va bao tri phian mém ciing nhu cac nhom
ngudi ding va cac cap quan ly s& ¢ cai nhin tong quan hon ciing nhu sém hon vé hé
thdng ngay tir khi né con so khai. Mi d6i d6 s& co cac dong gop ¥ kién cua minh, cac
dé xuit cling nhu cac phan bac cua minh khi moi chuyén chwa qua muon. Néu khong
c6 quyét dinh sém, thi khi phan mém da duoc xay dung hoan chinh hodc kha hoan
chinh ma dot ngot xuat hién cac yéu cau thay doi tir phia nhém nay hodc nhdm khéac,
ngoai viéc gay tri tré cho tién do cong viéc ma con c6 thé giy ra tim 1y cing thang,
mau thuan gifta cac doi tham gia trong du an.

- Tinh khd chuyén cho hé théng: kién tric phan mém khéng phu thudc vao mot
ngdn ngit cu thé nao ca ma chi tuan theo mot s6 chuan cua cac ngdn ngir dac ta no.
Ngoai ra, kién tric phan mém khi dugc xay dung cho mét hé thdng, né tao thanh mét
mo hinh c6 sy gin két twong d6i véi hé théng. Kién tric phan mém con chi ra cach
thicc ma phan mém lam viéc véi hé thong. Do vay, khi ta mudn chuyén phan mém
sang lam viéc ¢ cac hé théng khéac co nhimg diém tuong dong nhat dinh véi hé thong
cii thi phan mém nay ciing s& ¢ cac thugc tinh chat lugng va cac yéu cau chic ning

dugc dam bao 1a khdng qué khéc so vai khi ton tai ¢ hé thong cil.
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TOm lgi, kién tric phan mém ra doi khoang hon 30 nim. Vai thap nién truéc,
ngudi ta da thay nd 1a cong viéc co y nghia trong cong nghé phan mém. Kién tric su
phan mém dong vai trd quan trong trong viéc hinh thanh mét giai phap nham vao cac

muc dich kinh doanh va cdng nghé théng tin cua doanh nghiép.
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Hinh 21. Cac khai niém co ban vé kién tric phan mém

3.6.6 4+1 Architecture View Model ™

Trong bai toan vé xay dung kién tric cua mot hé théng phan mém: doi hoi nha
kién trdc su phan mém (software architect) phai lam viéc doc véi cac bén lién quan
(stackholder) bao gdm: ngudi sir dung dau cudi (end-user), 1ap trinh vién (developer),
ki su hé thdng (system engineer), quan tri du 4n phan mém (project manager), v.v...
dé giai quyét nhitng nhitng goc d6 khac nhau cua kién tric hé théng (tam goi Views):
chtic nang hé ngudi dung dau cubi, giai phap cho ngudi phat trién, giai phéap tich hop,
trién khai hé théng, giai phap hiéu ning. ..

4+1 Architecture View duoc thiét ké boi Philippe Kruchten. Md hinh cho phép
mo ta cac goc do khac nhau cua bai toan kién tric phan mém qua cac Views khac

nhau:

> Tham khao [12], [21]

Xay dyng kién tric cong thong tin tim viéc| Co s va nén tang xay dung kién
tric



TRUONG DAI HOC HOA SEN KHOA LUAN TOT NGHIEP

7d If

End user Programmers
& software
managers

Integrator System Engineer

Hinh 22. M6 hinh 4+1 View Model

% Scenarios (Use Case view): thé hién cac van dé va céc giai phap lién quan dén
chtre niang tong quat cua hé thong.

Poi twong: tat ca cac stakeholders cta hé thong, bao gdbm ca ngudi dung cudi.

M@ td: dién ta cac chirc ning quan trong, trung tdm cua hé thong. Md ta
nhitng actors va cac use cases ctia hé thong.

% Logical view: thé hién cac van dé lién quan dén cau trac thiét ké caa hé thdng,
mo ta thiét ké to chirc cua hé théng thanh cac hé thdng con, thanh phan, 16p, giao dién,
va lam thé nao ma cac yéu t6 nay két hop vai nhau dé tao ra cac chic nang da miéu ta
trong phan Use-Case View. Ngoai ra, Logical View ciing rat quan tam dén nhiing
chtic ning ma hé thdng cung cap cho ngudi ding, thé hién qua luge do Class, luoc do
tuan tu.

Poi twong: Designers.

M@ ta: miéu ta phuong thirc ma cac chire nang cta hé thdng sé dugc cung cap.
Nguoc lai voi use case view, Logical view nhin vao phia bén trong hé théng; miéu ta
cac 16p,cac dbi twong, quan hé.

< Process view: thé hién cac van dé lién quan dén viéc xu ly giao tiép va déng bo

trong hé thong. Process View quan tdm dén khia canh dong caa hé thong, giai thich vé
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cac quy trinh hoat dong cua hé théng va cach ma cac thanh phan giao tiép voi nhau,
tap trung vao céc hanh vi caa hé théng vao thoi diém hoat dong. N6 minh hoa qua
trinh phan huy hé théng chinh thanh biéu d6 caa cac 1op va cac hé théng con bai mot
ludng thyc thi tac vu, mot tién trinh hoat dong caa chirc nang hé thdng. Process View
duoc thé hién chi tiét & lugc dd hoat dong

Poi twong: Integrators.

M@ td: chia hé théng thanh céac tién trinh (process) c6 thé duoc thuc thi song
song, hudng nhin nay ciing phai quan tim dén van dé giao tiép va dong bo hoa cac
tién trinh do.

< Deployment view: thé hién cac van dé lién quan dén viéc trién khai hé thing.
Deployment View md ta cach ma cac tién trinh thuc thi tic vu duoc cap phét cho phan
cimg bén dudi hé théng, mdi truong thuc thi, va n6 con thé hién con dudng truyén
thong giao tiép giita cac phan ciing véi nhau.

Péi twong: Deployment managers.

M@ td: khai chi cho chung ta so db trién khai vé mat vat ly cua hé théng, vi du
nhu cac may tinh ciing nhu cac may moc va sy lién két gitra chiing véi nhau. Huéng
nhin ndy ciing bao gdm su anh xa cac thanh phan cua hé théng vao ciu tric vat ly.

< Implementation view: thé hién cac vin dé lién quan dén viéc t6 chuc céc
thanh phan trong hé théng. Implementation view mé ta cac thanh phan caa hé théng
dd duogc ta nhan ra boi quan diém Logical View, thé hién sy phu thudc giita cac thanh
phan nay bén trong hé thong.

Péi twong: Programmers.

M@ ta: chi ra khia canh to chuc ciia cac thanh phan code, mé ta cac 1op va cac

hé théng con caa (ng dung.

3.6.7 Cac dic tinh chét lweng cia kién tric phan mém?™
Pic tinh chat lwong cia phan mém la tiéu chuan danh gia hanh vi cua hé thong,
cac dic tinh chat lwong cung cdp phuong phap dé do chét lugng va d6 phi hop cua

san pham. Hién nay c6 mot s6 dic tinh chét lugng cua kién tric pho bién sau:

1% Tham khao [22]
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% Tinh kha dung (Usability): kha ning ngudi ding c6 thé hoc cach twong tac
véi hé théng.

< Tinh hiéu ning (Performance): 1a thoi gian phan héi, kha nang thyc thi cua
va hiéu ning cua hanh vi hé théng.

< Tinh mé réng (Scalability): kha ning phat trién thém cac thanh phan
(component) cho hé thdng

< Tinh c6 thé thay @di (Modifiability): cac thanh phan (component) c6 thé thay
d6i nham chinh stra sai sot, ting hiéu ning, hoic thay dbi dap tng su d6i méi cua moi
truong hay nhu cau sir dung.

% Tinh bao mat (Security): kién tric can dam bao mtrc d6 bao mat nhat dinh do
minh xac dinh

< Tinh sin sang (Availability): dam bao kha ning truy xuat vao hé thong hay
cac thanh phan (component) khi can st dung.

% Tinh tich hep (Integrability): kha ning ma céc thanh phan riéng biét cua hé
thdng 1am viéc mot cach chinh xéac vai nhau.

¢ Tinh di dong (Portability): kha nang chay trong cac moi truong khac nhau.

< Tinh kiém thir (Testability): hé théng c6 kha ning d& dang thuc hién kiém thu
bang cac phuwong phéap khac nhau.

% Tinh h§ tro (Supportability): tinh hd tro cai dit, swta 15i, khic phuc sy ¢

trong qua trinh str dung ctia nguoi dung.

3.6.8 Mt sé ly thuyét co ban OOP Design*’
C6 ba loai moi quan hé (Relationship) chinh giita cac Object: association,
aggregation, composition. Viéc sir dung dung relationship rat quan trong trong viéc

thiét ké kién tric ciia mot hé théng phan mém.

3.6.8.1 Association relationship
Week association
Class A dugc lién két voi Class B thong qua phuong thic trong Class A c6

include parameter dau vao 1a mot instance ciia Class B

" Tham khao http://aviadezra.blogspot.com/2009/05/uml-association-aggregation-composition.html
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class Logical ‘u’iew/

ClassA ClassB
Assosiation

+ Foo{Cla=B) : void

Hinh 23. Week association

Strong association

Class A khai bao sur dung Class B nhu thudc tinh cia minh

class Legical "u’iew/

ClassA
ClassB

mi_Clas=h: ClassB| 1 1

«propetys
+ Cla=B{) : Cla=B

Hinh 24. Strong association

3.6.8.2 Aggregation relationship

class Aggregation /

ClassA ClassB

Hinh 25. Aggregation relationship

Doi khi mot class bao gdom mot s class thanh phan (component class). Pay 1a
loai dic biét cia mdi quan hé duogc goi la su tap hop (aggregation). Quan hé giita cac
thanh phan véi class tao nén quan hé bo phan-tong thé (part-whole). Nhu & hinh trén,

Class B la bo phan cua Class A.
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3.6.8.3 Composition relationship

class Composition /

Person

m_Hand: Hand
m_Leg: Leg

N

Leg Hand

Hinh 26. Composition relationship

M6t cdu thanh (composite) 1a mot loai aggregation chat ché hon. Mai thanh
phan trong mot composite chi c6 thé thuoc mot tong thé. Trong vi du trén, con ngudi
dugc ciu tao tir nhiéu thanh phan trong d6 c6 tay va chan. Biéu twong cho composite

tuong tu nhu cho aggregation, ngoai trir hinh thoi mau den.

3.6.8.4 Inheritance™
Dic tinh nay cho phép mot dbi tugng c6 thé co sin cac dic tinh ma dbi tuong
khac da c6 thong qua ké thira. Diéu nay cho phép cac dbi tugng chia sé hay mé rong

cac dic tinh sin c6 ma khong phai tién hanh dinh nghia lai.

3.6.8.5 Polymorphism®

Thé hién thdng qua viéc gui cac thong diép (message). Viéc giri cac thong diép
nay c6 thé so sanh nhu viéc goi cac ham bén trong cua mot ddi tuong. Cac phuong
thizc dung tra loi cho mot thong diép sé tuy theo dbi tuong ma thong diép dé duoc gii
tGi s& 6 phan tng khac nhau. Nguoi 1ap trinh c6 thé dinh nghia mot dac tinh (chang
han théng qua tén cta cac phuong thirc) cho mot loat cac d6i tuong gan nhau nhung
khi thi hanh thi ding cung maot tén goi ma sy thi hanh cua mdi ddi tuong sé& tu dong

Xay ra twong ing theo dic tinh cia timg d6i twgng ma khong bi nham 1an.

*® http://vi.wikipedia.org/wiki/Lap_trinh_huéng_ddi_tuwong
' http://vi.wikipedia.org/wiki/Lap trinh huéng d6i twong
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3.6.8.6 Abstraction®

Pay 1a kha niang cua chuong trinh bé qua hay khong cha ¥ dén mét sé khia
canh cua thong tin ma né dang truc tiép lam viéc 1én, nghia 13 nd c6 kha niang tap
trung vao nhirng cét 16i can thiét. Mdi ddi twong phuc vu nhu 1a mét "dong tu" co thé
hoan tat cac cong viéc mot cach noi bo, bao céo, thay doi trang thai caa né va lién lac
Vi cac dbi tugng khac ma khong can cho biét 1am cach nao dbi tuong tién hanh duogc
cac thao tac. Tinh chat ndy thuong dwoc goi lasu triru twong cua dir liéu.
Tinh triru twong con thé hién qua viéc mot dbi twong ban dau cé thé cé mot sé dac
diém chung cho nhiéu déi turong khac nhu 13 sy mo rong cia né nhung ban than ddi
tuong ban dau ndy co thé khong cé cac bién phap thi hanh. Tinh triru twong nay

thuong dugc xac dinh trong khai niém goi la 16p triru tuwong hay l6p co s triru tuong.

3.6.8.7 Encapsulation & information hiding®

Tinh chat nay khong cho phép nguoi sir dung cac ddi twong thay doi trang thai
noi tai cua mot ddi tugng. Chi c6 cac phuong thic noi tai cua dbi tegng cho phép thay
dbi trang thai cua nd. Viéc cho phép moéi trudng bén ngoai tac dong 1én céc dit liéu noi
tai cia mot dbi twong theo cach nao 1a hoan toan tiy thudc vao nguoi 1ap trinh. Pay 1a

tinh chit dam bao su toan ven cua ddi tuong.

3.6.9 Design Patterns®
Design Pattern 1a nhitng thiét ké da duoc sir dung va duoc danh gia tot gidp
giai quyét nhitng van dé thiét ké thuong gap, Design pattern chu trong viéc gilp cho

ban thiét ké c6 tinh uyén chuyén, dé nang cap, thay doi.

3.6.9.1 Vai tro cua design pattern:

- Cung cép phuong phap giai quyét nhitng van dé thuong gap trong thyc té da
duogc danh gia, kiém nghiem.

- L& bién phap tai st dung tri thirc cac chuyén gia phan mém.

- Hinh thanh kho tri thirc, ngit vung trong giao tiép giita nhitng ngudi lam phan

mém

29 http://vi.wikipedia.org/wiki/Lap_trinh_huéng ddi_twong
2! http://vi.wikipedia.org/wiki/Lap_trinh_huéng_dbi_twong
22 Tai lidu tham khao: [16], [17], [18]
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- Giap nguoi tim hiéu vé design pattern nim vimg hon dic diém cia ngbn ngir

lap trinh, nhat 12 l4p trinh huéng d6i tuong.

3.6.9.2 Khd nang #ng dung cua design pattern

- Tim kiém d6i tugng: Chung ta thuong gip khé khin trong viéc phan chia hé
thdng thanh mot tap hop cac di twong hoat dong hiéu qua, viéc st dung cac mau thiét
ké giup dua ra nhitng ddi twong thuong gap trong nhitng truong hop thiét ké twong tu
da gap trudc day.

- Xac dinh s6 lugng va kich thude ddi tuong: trong truong hop hé thdng can rang
budc sb luong xac dinh ddi twong dang hoat dong hoic ngudi thiét ké dang bin khin
Vvé Viéc nén tap trung mot sé chirc ning nao dé vao trong mot ddi twong hay tach ra
thanh nhiéu déi tuong.

- Xac dinh interface va hién thuc (implement) cua ddi tuong. “Program to an
interface, not an implementation”: 1ap trinh bit dau tir interface sau d6 hién thuc
chung.

- Gilp thiét ké theo huéng tai sir dung va linh dong bang cach s dung méi quan
hé gitta cac d6i tuong (tinh bao déng, tinh thira ké...) mot cach pha hop va thiét ké

theo huéng tién doan trude cac thay doi trong tuong lai

3.6.9.3 Phan logi Object Oriented Design Patterns

- M&i nhém design pattern cé cac pattern vé 16p (class patterns) va pattern vé dbi
tuong (object patterns)

- Class patterns dya trén moi quan hé thira ké giira cac 16p, méi quan hé nay la
tinh (xac dinh tai thoi diém dich), do dé class patterns thich hgp cho hé théng khong
can thay doi dong trong thoi gian chay

- Object patterns dya trén mbi quan hé giita cac doi tuong, do d6 co thé thay

do6i o thoi diém chay

3.6.9.4 Design patterns c6 ba nhém chinh:
- Structural: Cung cip co ché xu Iy nhitng 16p khong thé thay ddi (16p thu vién
cua third party...), rang budc muon (lower coupling) va cung cap céc co ché khac dé

ké thira
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- Creational: Khic phuc céc van dé khai tao ddi twong, han ché sy phu thudc
vao nén tang (platform).
- Behavioral: Che gi4u hién thuc cua ddi twgng, che gidu giai thuat, hd trg viéc

thay d6i cau hinh d6i twong mot cach linh dong.

3.6.9.5 Nhom Structural patterns

- Nhém nay tap trung giai quyét cac vin dé vé két hop cac 16p, cac ddi tuong
thanh mot kién trac Ién hon

- Cac mau céu trdc 16p (structural class patterns) sir dung ké thira nham két hop
cac class hay cac interface v6i nhau. Tuong ty qua trinh da thira ké, mot 16p thira ké tir
nhiéu I6p cha hay interface s& mang dic diém cua tat ca cac 1op cha hay interface gop
lai.

- Cac miu cau trac dbi tuong (structural object patterns) tap trung vao viéc két
hop cac dbi twong dé thuc hién mot chirc ning cu thé

- Structural patterns bao gom: Adapter, composite, proxy, decorator, facade va

flyweight

3.6.9.6 Nhom Creational patterns

- Creational design patterns giup xay dung hé thong linh dong vé mit khai tao,
quan ly va st dung cac ddi twong. Ching cho phép hé thdng chu dong trong viéc xac
dinh ddi tugng nao dugc tao ra, ai tao ra ddi twong, cach thic va thoi diém khai tao.

- Pic diém noi bat trong creationnal patterns 1a chuong trinh can sir dung doi
tugng khong truc tiép sinh ra dbi twong ma nhd cac phan tir trung gia dé tang do linh
dong

- Class creational patterns st dung dac diém thira ké dé thay doi class s& duoc sir
dung dé sinh ra d6i tuong.

- Object creational patterns truyén qua trinh khai tao ddi tugng cho mot doi
tuong khac.

- Creational patterns bao gom Abstract Factory, Factory Method, Prototype,

Singleton va Builder.
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3.6.9.7 Nhom Behavioral patterns

- Nhom behavioral tap trung vao giai thuat va su phan bd coéng viéc gitra cac
object.

- Behavioral class patterns sir dung ké thira dé chuyén giao cdng viéc giira cac
class.

- Object patterns str dung tinh da hinh va bao dong dé truyén céng viéc tir doi
tuong ndy sang d6i twong khac.

- Behavioral patterns bao gom Chain of Responsibility, Template method,

Strategy, Command, State, Observer

3.7 Céc van dé can giai quyét khi thuc hién kién triic luu trir va so khép thong

tin
3.7.1 Nam bt xu huwéng hru trir thong tin

3.7.1.1 Théng tin dwoc luu triv dua trén dang tag

Tag la mét tir khoa khong c6 cau tric (non-hierarchical) hay mét thuat ngix nham
chi mot mau thong tin. Loai dir liéu bién d6i nay gilGp miéu ta mot muyc tin va cho
phép ngudi st dung tim lai muc d6 bang céach trinh duyét hay do tim. Luu trit théng
tin dudi dang tag, gilip ching t6i cé thé d& dang phan loai cac tag véi nhau.

Cong Vviéc khé khan ma kién trac phdi thuc hién dwge dé la: tir khoi dir lidu Ién
Ciia nguwoi dung, 1am sao chuyén cac cdu tric ndy vé dang tag, néi khdc di, dé chinh
la viéc mapping diz liéu nguwoi dUng, sau dé huu trit cdc théng tin ndy dudi dang tag dé

xit Iy ¢ cdc giai doan tiép theo.

3.7.1.2 Chuyén dgng phi cdu tric tag vé dang c6 cdu trac

Tim kiém 14 mot thao tac rat quan trong doi véi nhiéu ung dung tin hoc. Tim
kiém noi khac di 1a viéc thu thap mot sb théng tin nao d6 tir mot khéi lwgng thong tin
I6n da duogc luu trit trude do. Sau khi thong tin duwoc phén ra thanh tag, cac tag nay sé
dwoc phan logi ¢6 cau tric theo dang cdy dé dé dang trong viéc tim kiém va so khop
théng tin. Mic du, viéc luu trir thong tin dudi dang tag gilp dé dang trong viéc phan

loai dit liu, tuy nhién, dé cai thién duoc toc do cua viéc tim kiém va so khép, thi céc
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tag thdng tin nay phai dugc t6 chuc theo dang ciu trdc — luu trir va phan loai cac tag
c6 mdi quan hé véi nhau theo cau tric cdy, hiéu qua hon trong viéc tim kiém va dic

biét hon 1a viéc so khop thdng tin.

3.7.2 Do twong quan giira cac tag

Néu so sénh véi cac phuong phap phéan loai dir liéu trude day (categories/
folder), tag 1a cach don gian, linh hoat va la mét cong cu phan loai manh mé. Tuy
nhién, tag c6 mét so khuyét diém ddang ké dé la chiing khéng thé cung cap thdng tin vé
ngir nghia cua ching, ngit nghia cua cac tag c6 thé duoc bao gdm: Tinh nhiéu nghia
(cing mét tir ¢6 thé tham khao cac khai niém khac nhau), tinh dong nghia (khai niém
turong ty ¢ thé duoc chi ra bang cach st dung tir ngit khac nhau), cac hinh thuc tir
vung khac nhau (hinh thiac danh tir khac nhau, chia dong tir khac nhau, tir viét tat,
ngbn ngir khac nhau), 13i chinh ta 1a mot s6 van dé ma phat sinh khi st dung cac tag.
Vi duy, tag “orange” cd thé lién quan dén trai cdy hay mau sic, va tag “movie” va
“film” thudng dugc md ta cing mot khai niém. Thiéu sy phan biét ngit nghia nay dan
dén cac két ndi khdng phu hop gitra cac muc, 1am cho ching khé tim kiém va duyét.

Nhur vdy, giiza hai tag khac nhau sé ton tgi mét méi quan hé nhdt dinh. B6 la
mét con sé thé hién mice do tong quan gitka tag A va tag B, thwong co gia tri tir -1
dén 1, hodc giira 0 va 1, trong dé gia tri 1 biéu hién tinh awong dong rat cao, va gia tri
0 ¢6 nghia it hogc khong cé si lién hé ndo. Ping dudi méi goc nhin khac nhau, mic
dé twong quan giita cdc tag ciing cé gid tri khdc nhau, ddy la van dé can gidi quyét
khi xdc dinh do twong quan giira cac tag (S phu thugc do twong quan vao goc nhin sé

dwoc Vi du dé hiéu hon trong phan 4.2)

3.7.3 Hé théng so khép linh hoat

Mot khi thong tin da duoc luu trir theo dang taxonomy, hé thong co thé dé dang
so khap thong tin gitta cac ddi twong bat ky véi nhau. Tuy nhién, dé tang sy linh hoat
cua viéc so khap va khic phuc tinh trang céc tag co6 do tuong quan nhung khong thé
khép v6i nhau, d6 chinh 1a van dé tiép theo ma kién tric can giai quyét. Chinh viéc

két hop giira hé thong so khép cing véi do twong quan giita cac tag dd gop phan lam

Xay dyng kién tric cong thong tin tim viéc| Co s va nén tang xay dung kién
tric



TRUONG DAI HOC HOA SEN KHOA LUAN TOT NGHIEP

cho hé thdng so khép duoc linh hoat va uyén chuyén hon, dem lai két qua tot hon khi

so khép thong tin.

3.7.4 Goi y nguoi sir dung ding thong tin nhu ciu va “théng tin dap wng nhu
cau” bang hé théng so khép

Viéc so khép khdng chi ding lai & viéc cung cap mie d6 so khop gitra cac doi
turong v6i nhau ma con gidp cho viéc goi y cai thién “nhu cau” va “thong tin dép tng
nhu cau.

C6 thé gidi quyér duwroc viéc ndy bang hé thang so khép?

Khi so khop gitta nhu cau va “thong tin dap tng nhu cau cu thé”, hé théng so
khép s& cung cap mirc d6 so khop: thude tinh nao trong “thong tin dap tng nhu cau”
thoa man nhu cau duoc dit ra va thoa man bao nhiéu phan trim, hé théng so khép con
dua ra nhitng thudc tinh nao chua dugc thoa mén. Tur tap cac thudc tinh chua duoc
thoa mén nay, kién trdc c6 thé dua ra cac thudc tinh goi y cho nguoi ding cai thién
“san phim” ctia minh, dap Gng tét hon nhu cau cua khach hang hay d6i tuong phat

sinh nhu cau.

3.7.5 Goi y nguoi sir dung diing théng tin nhu cau va “théng tin dap wng nhu
cAu” bang cay quyét dinh

Khong chi ding lai & van dé goi y cai thién “thong tin dap tng nhu cau”, viéc
g dung cay quyét dinh vao kién trdc s& gidp goi y cai thién “thong tin dap (ng nhu
cau” ddi vai loai nhu cau c6 lién quan dén san pham d6. Vi du: Nhu cau caa ban mudn
mua mot bo ghé salon, ban khong quan tam dén viéc minh sé lva chon mét nhan hiéu
cu thé nao d6, cong viéc cua Kién tric 1a goi y cho ban, 1am sao ding tai thong tin tim
duoc mot bo ghé salon vira y ban nhat.

Bén canh d6, kién tric phai goi y cho nha san xuat dang thong tin cho “thdng
tin dap ng nhu cau cua ho”, 1am sao diang thong tin mot cach nhat quan, 1am sao ban
duoc san pham duoc tiéu thu nhanh chéng. Vi du: khi ban mudn dang ban mot b loa,
kién triic s& xem xét tat ca nhiing nhu cau mua nhiing bo loa trén thi truong, tir d6
phén tich cac thugc tinh, ggi y cho ban nhirng thugc tinh phu hop, gilp ban ban di san

pham caa minh.
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Dé giai quyét cac van dé noi trén, viéc &p dung cay quyét dinh 13 phuong phap
t6i wu dé xac dinh muc do6 phu thudc, lién quan giira cac thuoc tinh véi nhau. Cay

quyét dinh con gitp cho viéc xay dung kién tric taxonomy.

3.7.6 Kién trac dé dang trién khai, mé réng

Théng tin vé nhu cau va thong tin dap tng nhu cau duoc luu trit dudi dang tag,
tir cac tag s& duoc xay dung thanh hé théng taxonomy. Ching t6i cung cap mot
phuong phap xay dung va phan I6p céc tag theo viéc phan chia cac tag nay theo ting
cha dé cu thé, céc tag c6 lién quan s& thugc vé ting cha dé twong tmg. Viéc xay dung
cay quyét dinh hay hé théng so khop ciing kha hoan thién, tuy nhién trong vin dé xay
dung kién tric, ching toi phai xem xét cac yéu té sau:

- Lam sao kién trac nghiép vu dugc xay dung ra c6 thé dé dang &p dung duoc
khi cac 1ap trinh vién c6 nhu cau sir dung.

- Lam sao c6 thé mo rong, tdi wu viéc xay dung cay, thuat toan khai thac di liéu,
cach hoat dong cua viéc so khaop? Kién tric phai hd tro 1ap trinh vién trong viéc mo
rong kién trac,ké thira cac interface, class cua kién truc dé dinh nghia cho hé thdng
nghiép vu ciia minh cé nhirmg dic thu riéng: cd thé sta lai cach tinh diém caa hé thong

so khép, cach xay dung cay, thuat toan khai thac dir liu...

3.7.7 Kién tric dam bao hiéu ning khi ap dung cay quyét dinh va hé théng so
khép

Hé théng so khép va cay quyét dinh 1am viéc rat tén nhiéu thoi gian va chi phi

tinh toan, 1am sao dam bao hiéu nang khi xay dung cly quyét dinh va hé thdng so

khép. Pay ciing 1a mot trong nhitng van dé trong tdm chiing ti can giai quyét khi xay

dung kién trdc nay

4  Giai quyét bai toan kién trac

Ly thuyét va phuong phap & trén da duoc ching toi 4p dung vao viéc giai quyét
bai toan kién tric dugc dé cap & phan “2. Gigi thigu bai toan kién tric”.

T6 chuc théng tin va sy linh hoat ciia hé thong so khép duoc giai quyét bang
viéc luu trir thong tin vé nhu cau va “thong tin dap @ng nhu cau” dudi dang tag két

hop taxonomy. Pong thoi, taxonomy va cay quyét dinh s& goi y cho actor xay dung
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cay thdng tin nhu cau va “théng tin dap tng nhu cau” mét cach nhanh chéng va hiéu
qua. Bai toan 2 duoc giai quyét bang viéc luu trit “do twong quan giira céc tag” thong
qua bang SimilarityTerm. So khop két hop mirc d6 tuong quan giita cac tag nham

giai quyét bai toan kién trtc con lai.

4.1 Giai phap té chirc thong tin linh hoat dwéi dang Tag két hep véi Taxonomy

Vin d@é 1: Lam thé nao mo td thong tin bt ky (structured information)

Da dé cap trong bai toan tha nhat, Trong cac phan mém, thong tin ciaa mot doi
tuong trong thé gigi thuc (real object) duoc mo hinh hoa thanh cac dbi twong, cac thuc
thé trong phan mém (software object). C6 nhiéu cach d& md hinh hoa (schema
mapping) mot déi tugng trong thé thyc: mdi quan hé 1-1 (mot ddi tuong thuc duoc
biéu din bang mot ddi twong duy nhat trong phan mém, méi quan hé tap hop (mot ddi
tuong thue duoc biéu dién bang cach ciu thanh bai nhiéu dbi twong trong phan mém),
quan hé ké thira... Khong nhitng chi to chuc thong tin trong phan mém (software
object) ma con phai té chuc vé mit luu trir cac ddi twong d6 xudng co sé dit liéu thi
cling c¢6 nhiéu cach dé t6 chuc.

Gidgi phap vdn dé 1: sit dung phwong phdp tagging mé ti nhimg néi dung
thong tin can thiét thanh cac thé tag.

Nhu d phén tich xu hudng luu trir va tim kiém thong tin (phan 3.1) va ly thuyét co
ban vé tag (phan 3.6.1), ta nhan thay dic diém quan trong cua tag: vi tag con duoc goi
la keyword (metadata) nén khdng phu thudc vao cach té chic théng tin co cau tric
ban dau cua nguoi dung (structured information).

Vin dé 2: Lam thé ndo té chirc thong tin linh déng dé co thé so khop Véi
nhau va c0 khd nang khai thdc thong tin sau nay.
Pbi voi mot bai toan nghiép vu thi thuong ta sé dua ra giai phap cho céc van dé cu
thé, thiét ké va xay dung cau trtc luu trit théng tin phic tap dé giai quyét cho van dé
do, tir 6 sé& tao ra kho khin trong viéc quan ly thong tin, tim kiém va théng ké. Hon
nita, viéc to chuc thdng tin co cau tric phuc tap sé gay kho khin dén viéc tai sir dung
hay mé rong hé théng. Vay tinh linh hoat cua mét cau tric thong tin 1a gi ? Lam sao t6
chuc thdng tin ¢6 cau tric linh hoat, danh gia giai phap t6 chac thong tin linh hoat. P6

la nhitng van dé s& duoc 1am rd trong phan nay.
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Gidi phap vén dé 2: si¢ dung cdu tric phan cdp (hierarchical) dé té chikc va luu
trér thong tin.

< Bam sat muc tiéu cua bai toan vé viéc té chuc thdng tin c6 cau tric linh hoat

phai dam bao cac dic diém sau:

- CAu tric théng tin c6 thé md ta thong tin da dang, nhiéu cu tric (schema
senarios) cua mot phan mém nghiép ding tai va so khap thong tin: riéng I¢, tap hop,
ké thira. Thong tin caa mot ddi teong dugc mé ta mot cach linh hoat.

- COsu quan ly va phan loai thdng tin hiéu qua, d& dang tim kiém va so khop céc
dbi twong véi nhau.

- D& dang thay d6i va mé rong hé thong to chuac thdng tin sau nay.

- Kha ning tai sir dung hay (ng dung vao céc bai toan hoic van dé twong ty, phu
hop vai nhiéu linh vuc khac nhau.

< Ap dung giai phap to chic thong tin theo cdy phan cap (hierarchy) trong céc
phuong phap phan loai va t6 chuc thdng tin (taxonomy): cay phan cip la dang ciu tric
linh hoat, trung gian c6 thé dap @ng vé cac schema thong tinh linh dong cua nghiép vu
dang tai va so khép thong tin, ddng thoi hierarchy 1a ciu tric d& dang linh dong mé
rong thay déi sau nay: faced, network gidp giai quyét cac bai toan chuyén siu hon vé

khai thac thdng tin va tri tué nhan tao.

TR
’_/Léphor)

S N

Hinh 27. M6 hinh té chiic thong tin theo tag két hop taxonomy #1
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( TagAttribue &
Class ' Object &
. Class
= Properties ' TagAttribue
S p = Properties
= PparentlD = 1D
= TagMame = Name
B TagValue I'
' Weight

% Com parebdethod
ey ContentType

Hinh 28. M6 hinh té chiic thong tin theo tag két hop taxonomy #2

% MO0 td thong tin object linh hoat dwéi dang cay
Dua trén viéc luu trit thong tin dudi dang ciu tric cay 1a tién dé xay dung kién
trdc, théng tin s& dugc phan ré thanh tag, cac tag ndy s& dugc phan loai ¢ cau tric
theo dang cay dé d& dang trong viéc tim kiém va so khop thdng tin. Cac tag nay sé
lien két truc tiép vé6i object gitp bd sung thdng tin cho object, tao sy linh hoat trong
viéc md ta thong tin cho object. Nhur dd noi trén, cac tag dugc phan loai theo cau tric
cay phan Iop Hierarchy Taxonomy, vi thé théng tin cua object s& duoc thé hién theo

dang cu tric cay phan cap.

Product A
Feature Color Specification
// g \ // "‘,H

/ .,

Feature A FeatureB | | Red Blue Size Weight

Hinh 29. Vi du t6 chirc thong tin c6 cau trac linh hoat

Vi muc tiéu phan 16p cac thong tin dam bao kha nang so khop thong tin theo
c4c tiéu chi, cac thudc tinh linh hoat (classification): dua ra giai phap to chirc théng tin

trong cay phan cap theo 3 cip (level): Root node (level 1), cac Node phan lép —
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Classification nodes (level 2), node 14 (level 3) két hop giai phap tao mdi twong quan
giita cac node 14 (similar term), céch to chtc nay gilp thong tin cua ddi tuong duoc
mo ta linh hoat hé tro cho viéc so khép dé dang hon [20].

T6 chac théng tin dang cdy nhu trén giap st dung ky thuat Pivot

Transformation trong SQL Server dé dang hon. Vi du chiing ta c6 bang dit liéu nhu

sau:
Actor Tén thong tin dap tng nhu cau Tén tag
A Ao thun nam Tay dai
A Ao thun nam Soc caro
B Ao thun nam Tay dai
C Ao thun nam Co cao
C Ao thun nir Tay dai
D Ao thun ni Co tui
D Ao thun nir Khong cb

Bang 7. Dir liéu vi du trwéc khi xir ly bang k§ thuat Pivot Transformation

Sau khi xur 1y bing k¥ thuat Pivot Transformation, dong s& duoc hoan d6i thanh

cot:
Théng tin
.. Soc 2 . Khon
Actor | dap ang Tay dai ¢ Cocao | Cotui 2 J
N caro co
nhu cau
Ao thun
A True True False False False
nam
Ao thun
B True False False False False
nam
Ao thun
C False False True False False
nam
C | Aothun nit True False False False False
D | Ao thun nit False False False True True

Bang 8. Dir liéu Bang 7 sau khi xir ly biang k¥ thuét Pivot Transformation
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Ky thuat Pivot Transformation gitip cho viéc phan 16p dugc thyuc hién dé dang
hon.

Véi kién tric to chirc théng tin nhu trén, dam bao tinh ma rong cua kién tric,
kha ning tich hop vao mot hé théng khac dé dang va viéc so khép théng tin giira cac
dbi twong khac nhau duoc thuc thi hiéu qua hon so vai mé hinh kién trdc nghiép vu

thong thuong.

4.2 Giai phap so khép thong tin?

Cleansing, . . Assign weights to
| standardization and —> [dentity Ifientlty i —» |dentity Attributes
y attributes :
\1) so on @ @ and Match routine
) 4
Matching based on
Absolute Match for | identity attributes to
all attributes A define the match
windows

&)

5b
Similarity match for
all attributes

Soundex match for ‘@

all attributes

AG
]

All the matching procesgsed take place witluﬁn

individual match

For each attribute, multiply Multiply aggregate match
v match routine result with scores in previous step
. each match routine weight. for each attribute with
Obtain match . .
. Sum up the results to have attribute weights. Sum up
routine results for » .
. aggregate match score for the results to obtain
each attribute .
each attribute match score for aggregate match score
each attribute and express in for the records and
@ @ percent express in percent

Hinh 30. M6 hinh giai phap so khép thong tin

2% Tham khao http://msdn.microsoft.com/en-us/magazine/gg598923.aspx
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% Bwéc 1: Lam sach va chuan hoa dit liéu.
L4y théng tin vé nhu cau va “théng tin dap @ng nhu cau”, chuan hoa va lam

sach thdng tin chuan bi cho viéc so khép.

< Budc 2: Xac dinh cac thudc tinh can so khap

Duya vao nhiing thudc tinh miéu ta nhu cau dé chon ra nhirng thudc tinh can lay

ra tir “thong tin dap wng nhu cau”.

< Buwéc 3: Xac dinh “Attribute Weight” (tim quan trong) cho tirng thugc tinh va
phuong phap so khép cho mdi kiéu dir liéu trong khai thac théng tin. Ung véi tirng
loai kiéu dir liéu s& c6 nhitng phuong phap so khép phd hop, tng véi mdi phuong
phép s& c6 mot trong s6 “Match Routine Weight” twong (ing

% Buwéc 4: Dya vao cac thudc tinh can so khép dinh nghia cac tién trinh so khép

< Bwéc 5: Ung v6i mdi tién trinh thuc hién cac phuong phap so khop phu hop
cho mdi kiéu dit liéu. C6 cac phuong phap so khéop sau:

Absolute match: So khép tuyét dbi, A phai hoan toan khép véi B. Két qua so
khop gitra A va B 1a 0% hoac 100%

Similarity match: So khép c6 mirc d6 tuong quan, A twong quan B va c6 mot sb
diém tuong tng. Két qua so khép giita A va B trong khoang tir 0% dén 100%

Soundex match: So khép céc tir co phat 4m twong tu nhau. Két qua so khop giira
A va B trong khoang tir 0% dén 100%

< Buwéc 6: Tap hop két qua so sanh cho tirng thudc tinh

< Buéc 7: Ung véi mdi két qua so khop thudc tinh, két qua so khép cuaa tung
phuong phéap so khép s& duoc nhan véi weight (tim quan trong) cia mdi phuong
phap, sau d6 tong hop dé dua ra s6 diém cho mdi thuoc tinh. Két qua duoc thé hién
dudi dang phan tram.

Y. Match Routine Score (%) * Match Routine Weight

Attribute Score (%) = Y. Match Routine Weight

< Buéc 8: Nhan mdi sé diém téng hop & budc 7 voi weight cia ting thuoc tinh
dugc xac dinh ¢ budc 3. Tong hop dé tinh trung binh. Két qua cua budc 8 1a muc do
so khop gitta thdng tin nhu cau va “théng tin dap wng nhu cau”
Y. Attribute Score (%) * Attribute Weight

S 0 =
core (%) Y Attribute Weight
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4.3 So khép thong tin két hgp mite d9 twong quan giira cac tag

Trong quéa trinh thuc hién dé tai, khi nghién ctru phuong phap so khép thong
tin dua trén céc tap thudc tinh Tag cua ddi twong, ching tdi nhan thiy van dé do tuong
guan ngir nghia giita cac tir khoa, nhu da duoc dé cap & phan trén, nhung do pham vi
dé tai va thoi gian han ché nén ching t6i quyét dinh khéng nghién ctru phuong phéap
tinh d6 twong quan ngir nghia cua hai tir khoa. Thay vao d6 chiing toi cung cap giai
phap luu trit két qua tinh toan d6 twong quan vao bang SimilerirityTerm dé truy van
st dung, sau d6 xay dung phuong phap so khép théng tin két hop so sanh ngir nghia
dé tinh mirc do twong quan giira cac tag va cap nhat di liéu cho bang SimilerityTerm.
Nho vay kién trac dam bao kha ning mé rong va phat trién Semantic web nhiam xay

dung hé théng so khép hoan thién hon.

[ SimilarityTerm @& )
Class " View =
Class

= Properties W View
ie'ljl D = Properties
B Keywordl =y
ﬁf‘ Keyword2 S Name
' Rate \

Hinh 31. Class diagram mirc d§ twong quan giira cac tag theo géc nhin

% So khap linh hogt theo géc nhin:

- Pung dusi mdi goc nhin khac nhau, mirc do tuong quan gitta cac tag ciing
khéc nhau. Vi du: xét mic d6 tuong quan giita toi va thay huong dan, dung dudi goc
nhin 1a quan hé gia pha, thi rd rang toi va thay khdng c6 méi quan hé rudt thit hay ho
hang v&i nhau, noi cy thé hon 13 mirc d6 twong quan gitra t6i va thay la bang khong,
nhung dudi goc nhin 1a quan hé thay tro, thi thay 1a nguoi da tan tinh chi day va
hudng dan ching t6i tir IGc bat dau khoa luan nay. Nhu vay, khi nhu cau va “théng tin
dap ung nhu cau” cu thé dugc mé ta théng qua céc thudc tinh, dudi mot goc nhin veé
mét linh vuc cu thé nao dé thi thuoc tinh A ¢ thé cd mirc ¢ tuong quan véi thudc
tinh B, tuy nhién, khi xét dudi goc nhin khac, thi mic d¢ twong quan nay s€ khong
con phu hop nira, viéc nay doi hoi gitta c&c goc nhin khac nhau, cac thudc tinh s€ cé

muc do twong quan thay d6i phil hop véi chinh goc nhin d6. Mot vi du cu thé, ching
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ta cO thudc tinh A luu trir gia tri 1a “qua cam xanh” va thudc tinh B luu trir gié tri la
“qua cam mau cam”, ding dudi gbc nhin cta mot nguoi noi tro, hai thudc tinh nay co
mutc d6 tuong quan v6i nhau, qua cam xanh hay qua cam mau cam déu c6 thé ché
bién mén an dugc, tuy nhién, néu xét dudi goc nhin caa mot ngudi hoa si thi lai khac,
Viéc V€ “qua cam xanh” hay “qua cam mau cam” doi hoi nguoi hoa si phai dung
nhitng mau khic nhau dé v&, mtc do twong quan giita hai thudc tinh ndy gan nhu
khong co.

Nhu hinh trén, SimilarityTerm va View (goc nhin) c¢6 quan hé¢ phu thugc voi
nhau, tng véi mdi goc nhin khac nhau thi mic do twong quan giita cac tag s& khac
nhau.

% So khap linh hogt theo thei gian:

Muc d6 twong quan giita Cac tag co thé thay dbi theo thoi gian. Nhu ciu va
“thong tin dap wng nhu cau” duoc so khép véi nhau, tir ¢6 hé thdng s& dua ra mutc do
so khép giira hai déi teong ndy nhim muc dich goi ¥ cho ngudi dung lya chon. Tuy
nhién, “thong tin dap wng nhu cau” c6 duoc ngudi st dung lya chon hay khong chi
dira vao mot phan cua sy so khép ndy. Khi hé thdng c6 cai nhin khach quan tir nguoi
ding, cac tap di liéu training s& duoc thay ddi nham cap nhat kip thoi mac do tuong
quan giira cac tag, xu huéng “ngudi phat sinh nhu cau” lya chon cho minh nhiing
“thong tin dap tng nhu cau” nao, su so khop thé hién ¢ dau, nhitng thudc tinh nao cé
mirc d6 tuong quan véi nhau. Khi ap dung phuong phap khai thac dir liéu, mac do
tuong quan nay s& duoc cap nhat theo thoi gian, gitp cho hé thdng so khép hoat dong
khach quan hon tir ¥ kién ciia nguoi sir dung. Do thoi gian ¢é giéi han, ching t6i chi
cung cap giai phap mirc d6 twong quan giita cac tag thong qua class SimilarityTerm,
class nay luu trit thdng tin sau khi phan tich muc d6 tuong quan gitta cac tag, giup cho
Viéc truy xuat mic do twong quan nhanh chong va kip thoi hon, ngudi ding chi can
cho biét hai tir khoa can so sanh muc d6 twong quan va viéc so sanh dimg dudi goc
nhin cu thé nao, class SimilarityTerm s& tra loi cho ngudi ding biét mac d6 twong
quan gita chung. Thong qua diém manh d& ma rong cua kién trdc, hé thong tinh mirc
d6 tuong quan co thé dugc lap trinh vién trién khai va tich hop vao kién tric mot cach

dé dang.
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Vé phuong phap so khdp, nhom thuc hién bang cach duyét va so sanh ting
thugc tinh trong hai cdy thudc tinh cia hai ddi twong khac nhau. Néu hai tir khda so
sdnh khong khop hoan toan véi nhau, s€ tim tr khoa tuong quan trong
SimilarityTerm, sau d6 st dung tir khda thuc hién so sanh lan nita. Két qua so sénh
cta hai dbi tuong l1a sé phan trim khép véi nhau. Tuy nhién, ddi véi cac linh vuc
nghiép vu khac nhau thi cach so khép c6 mot vai diém khéc biét cho nén kién trac
phai cho phép lap trinh vién viét lai giai thuat so khép cho phi hop véi nghiép vu caa
ho.

Viéc mire dg twong quan c6 gid tri thay doi theo goc nhin va thoi gian ndi trén
dd gép phan tao dwoc s linh hogt cho hé théng xdc dinh mite dé twong quan va hé
thong so khdp. Pong thoi, khi heu triv két qua so sanh mike do truy van giia hai doi
nirong thoéng qua SimilarityTerm gitp cdi thién toc do truy xudt gitp cho hé thang so

khap lam vige nhanh va hiéu qua hon.

4.4 Ap dung cay quyét dinh vao bai toan

Kién trac luu triv thdng tin bing hierarchy taxonomy, viéc so khép giira cac cay
taxonomy cO cdu trac tuong tw nhau nhim dua ra muc do so khop gitta cac cay
taxonomy nay. Tuy nhién, giira cac tag md ta thong tin trong taxonomy van chua thé
xac dinh dugc mirc 6 phu thudc va tim quan trong trong viéc ngudi ding lua chon
“thong tin dap tng nhu cau” dé thoa man nhu cau cua minh. Giita cac cay taxonomy,
cac thong tin dugc mo ta roi rac va gin két véi nhau thdng qua céc thudc tinh phan
I6p, can c6 mot giai phap gitp xac dinh mac do6 phu thudc va tim quan trong cua
thugc tinh trong viéc lya chon “thong tin dap ng nhu cau”.

Khi x4c dinh dugc mic d6 phu thudc va tim quan trong caa céc thugc tinh trong
viéc lya chon “thong tin dap tng nhu cau”, hé thong cé thé goi y cho actor liét ké cho
minh cé&c thudc tinh md ta phi hop cho “thong tin dap ung nhu cau”, khong nhiing
vay, d6i v&i nhiing thudce tinh duge danh gia c6 tam quan trong trong viéc quyét dinh
lya chon san pham cua actor phét sinh nhu cau nham cai thién chat luong va bo sung
vao san pham cac thudc tinh chua cé, gitip cho actor cai thién “thong tin dp ung nhu
cau cua minh”. Viéc goi ¥ ndy nham bo sung thiéu s6t cua hé thdng so khép bang

taxonomy — chi goi ¥ cho actor nhiing thudc tinh d6i véi mot linh vuc cu thé cua
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“thong tin dap ung nhu cau”. Vi du: Samsung can ban dong san pham Samsung
Galaxy S cho ban va ban dang can mua mét dién thoai di dong c6 man hinh cam tng
va hé diéu hanh Android, théng tin vé nhu cau ciia nha san xuat va san pham cua ban

can mua duoc luu trir theo dang céu trac twong tu nhu sau:

Samsung Galaxy S bién thoai

Man hinh Hé diéu hanh Man hinh Hé diéu hanh

Hinh 32. Vi du vé lwu trir thong tin thong qua taxonomy
Trong vi du trén, hé thong so khép sé tién hanh so khép gitra hai taxonomy nay
va tra vé két qua so khép gitra hai cdy. Gia sar mirc do twong quan giira kich thuéc
man hinh 5” va 4” bang khong, Samsung dang mudn ban san pham nay dé giai quyét
nhu ciu cho ban, IGc nay hé thdng so khép s& goi y cho nha san xuét kich thuéc man
hinh giita Samsung Galaxy S va nhu cau cia ban dang khong khép véi nhau, néu
Samsung mudn ban san pham nay cho ban thi kich thuéc man hinh caa san pham can
phai 1a 5 . Ldc nay, hé thdng so khép goi v dé cai thién san pham dwa trén nhu cau cu
thé 1 nhu cau caia ban. Tuy nhién, néu chi dé ban san pham nay cho ban théi thi qua la
mot sy thiéu s6t cia Samsung, hé théng s& goi ¥ nhitng thudc tinh nio ma da sé nhiing
ngudi tiéu dang quyét dinh khi lya chon san pham dién thoai ¢é Samsung c6 thé san
XUt c&c san pham dap ung hau hét cac nhu cau cua cac nhém ngudi ding khac nhau.
Bén canh do, kién trdc can c6 mot giai phap goi y cho actor nhimg xu huéng lya
chon “thong tin dap tng nhu cau” cta da sé ngudi dung. Nhu & vi du trén, ngudi tiéu
ding can dugc goi ¥ nhimg tiéu chi ma da sd nhimg ngudi tiéu ding khéc lya chon
khi quyét dinh mua dién thoai, gitip cho ngudi tiéu ding b6t phan van trong viéc lya
chon nhiing tinh nang phu hop cho mot chiée dién thoai ma ho sap mua.
Dé giai quyét van dé xac dinh mtc d6 phu thudc va tam quan trong cua thudc
tinh trong viéc lya chon “thong tin dap (tng nhu cau” noi trén, ching ta can ¢ mot

cong cu khai thac dit liéu, dwa vao ddi twong phan I6p “quyét dinh lya chon thdng tin
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dap ung nhu cau” dé du doan muc do phu thudc gitra cac thudc tinh, ching toi nhan
thdy c6 ba phuong phép khai thac dit liéu phi hop sau day [2]:

- Decision Tree (Cay quyét dinh): nhu d3 trinh bay & nhitng phan trén, cay quyét
dinh 12 mot trong nhiing thuat toan dién hinh hd trg phan loai va hoi quy, sir dung rat
t6t cac md hinh du doan. Thuat todn nay s& khao séat sy anh huéng caa mdi thudc tinh
trong tap dit liéu va két qua cua thugc tinh du doan, sau d6 st dung céc thugc tinh dau
Va0 Vai cac quan hé rd rang dé tao thanh mot nhdm phan hoa (cac node). Su lién két
v6i nhau theo mic d6 phu thudc gitta cac node véi nhau thiét 1ap nén cau trdc dang
cay.

- Clustering (Phan cum): Thuat toan nay st dung ky thuat Iip nham muc tiéu
nhém cac ban ghi tir mot tap hop dit liéu vao mot phan nhom co dic diém giéng nhau.
Str dung phan nhdm nay chdng ta c6 thé kham pha dix liéu, tim hiéu vé cac quan hé da
ton tai — cac quan hé nay khong dé dang tim dugc mot cach hop ly théng qua quan sét
ngau nhién.

- Naive Bayes: thuat todn nay tinh toan kha ning c6 thé xay ra trong mdi truong
hop 1é caa thudc tinh dau vao, gan cho mdi truong di liéu mot thudc tinh c6 thé du
doan, thuat toan nay 1a sy lya chon tét dé khai pha dir liéu, khdm pha cac thudc tinh
dau vao duoc phan bé trong cac trudng khac nhau caa thudc tinh dy doan nhu thé nao.
Tuy nhién, thuat toan nay khong dugc chung toi lua chon vi thudc tinh phén lop da
dugc chung t6i xac dinh cu thé (thudc tinh “quyét dinh lra chon théng tin dap (ng nhu
cau” dugc xac dinh 1am thuoc tinh phan 16p)

Do6i véi bai toan nay, cay quyét dinh 1a mot giai phap toi wu hon phan cum
[19]. Cay quyét dinh gilp cho viéc xac dinh dugc muc d6 quan hé giita cac thuoc tinh
nham dua ra cac thudc tinh ¢ yéu té quyét dinh trong viéc lua chon “thong tin dap
g nhu cau”, tir d6 c6 thé dé dang hon trong viéc goi Y cai thién “thong tin dap Gng
nhu cau”, hd trg ngudi ding dé ra cac nhu cau phl hop cho minh dua vao théng ké
X4&c suat tai cac node 14 cua cay quyét dinh.

Vé cong cu hd tro tao cay quyét dinh, ching t6i dua vao Microsoft Business
Intelligence (BI). Microsoft Bl duoc thiét ké xay dung dua trén nén tang di liéu co
kha nang md rong cho viéc sap xép, phan tich, bao céo dir liéu va cung cap cac cong

cu tryc quan va manh mé dé nguoi ding c6 thé st dung truy cap va phan tich cac
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thdng tin. Hat nhan cudi cing trong Microsoft BI d6 1a Microsoft SQL Server (hd tro
t6t nhat tir phién ban 2008 trg 1én). Microsoft Business Intelligence bao gém céc thanh

phan sau:

Thanh phin | M ta

SQL Server Mang dén mot phuong tién lwu trir dir liéu hiéu suat cao va c6 kha
Database nang mo rong cho cac an ban dir liéu rat 16n. Piéu d6 1am cho né tré
Engine thanh mat lua chon 1y tuong cho viéc hop nhat dit liéu doanh nghiép

tir toan bo doanh nghiép vao mot trung tam dit liéu dé thuan tién cho

Vviéc phan tich va bao céo.

SQL Server M6t nén tang toan dién cho viéc trich rit, bién doi va tai (ETL), cac
Integration hanh dong nay cho phép cu trii va dong bo kho luu trir dir liéu cua
Services ban vai dit liéu tir cac ngudn khac nhau dugc sir dung bai cac tng

dung doanh nghiép trong toan bo t6 chuc.

SQL Server Cung cap phuong tién phan tich cho cac giai phap phan tich xu ly
Analysis truc tuyén (OLAP), cu thé gdm c6 viéc thu nap cac tham sé doanh
Services nghiép qua nhiéu kich thuéc va céc chi thi hiéu suat chinh (KPI), va
cho cac giai phap khai thac dir liéu cé sur dung cac thuat toan dac biét

dé nhan dang mau, xu huéng va quan hé trong di liéu doanh nghiép.

SQL Server Mot giai phap bao cdo ma cho phép tao, xuat ban va phan phoi céac
Reporting b4o céo doanh nghiép chi tiét mot cach dé& dang ca bén trong va bén
Services ngoai t6 chuc.

Bang 9. Cac thanh phan cia Microsoft Business Intelligence

SQL Server Database Engine va SQL Server Analysis Services sé giup cho
viéc trién khai xdy dung cy quyét dinh dé dang hon. Viéc thuc hién teo cay quyét
dinh ¢6 thé mdt nhiéu thoi gian tinh toan. Gigi phap nham dam bao hiéu nding hé
thong khi ap dung cay quyér dinh dwoc gidi quyét nhuw sau:

- Théng tin vé cac bang can khai thac dir liéu bang cay quyét dinh s& duoc
chuyén vé mot hé thong may chi khac, han ché viéc truy van lién tuc vao hé thong

may chu chinh
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- Viéc tinh toan xay dung cay quyét dinh thong qua SQL Analysis Services s&
duoc trién khai doc 1ap véi hé thong may chu chinh, hé théng nay cé tach roi hay
ding chung véi hé théng luu trit dir liéu truy xuat xay dung cay.

- Dit liéu sau khi phan tich xong s& duoc luu vao hé théng may chu chinh dé
ngudi dung truy xuat. Viéc truy xudt diz liu da phdn tich nay gidp cdi thién ddng ké
hiéu nang ciia hé thong khi #ng dung cay quyét dinh.

Tom lgi, nham xde dinh dwoc mike dé phyu thuge va tam quan trong trong viéc
nguweoi dung lya chon “théng tin ddp 1vng nhu cdu” dé thod man nhu c4u cua minh,
giira CAC cay taxonomy, cdc théng tin dwoC MO td roi rac va gan két véi nhau thong
qua cac thugc tinh phan 16p, gidi phap xay dung cay quyét dinh givip xdc dinh miee dé
phu thugc va tam quan trong cua thugc tinh trong viéc lwa chon “théng tin déap vmg
nhu cau. Gidi phap nay hé tro bé sung thiéu sét cia hé thong so khép bang taxonomy,
goi ¥ cdi thién “théng tin ddp img nhu cau” va goi ¥ ngueoi ding dwa ra cdc nhu cau
phU hop nhung vin dam bao hiéu ndang cua hé théng. Chang tdi lira chon Microsoft
Business Intelligent cu thé 1a Microsoft Analysis Services dé hé tro- xay dung cay

quyét dinh cho kién trc.

4.5 Ap dung ly thuyét kién tric phan mém vao bai toan

Nhu d3 trinh bay tong quan mot sb Iy thuyét co s& vé kién tric phan mém
(duoc dé cap trong bao cao tir phan 3.6.5 dén 3.6.9). Vay lam thé nado ap dung céac co
s& ly thuyét trén vao xay dung kién tric phan mém hién thuc giai phap ba bai toan
chinh trén.

- Co s¢ ly thuyét vé mo hinh 4+1 architecture view model: giip md ta giai phap
cia mdi bai toan dudi nhiéu goc d6 khac nhau: Senarios, Logical, Process,
Development, Physical. Tir d6 xac dinh 3 khia canh chinh cua kién tric phan mém:
Components, Connecters, Constraint.

- Co so ly thuyét vé OOP Paradigm, Design Pattern gitp thiét ké kién tric muc
chi tiét,

- Ngoai ra, v&i cac yéu cau khac vé chat luong caa kién tric phan mém (nhu tinh
m& rong, tinh kha chuyén, tinh hiéu niang...) ma ap dung su tong hop cac co so ly

thuyét vé kién tric dé thiét ké kién tric phan mém.
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5 Ap dung giai phap vao bai toan Job Zoom

5.1 Thuc trang cac website tuyén dung hién nay

Vé phia nguwoi tim vigc:

- Ping tai thdng tin CV theo khudn mau nhat dinh

- Han ché trong viéc hd tro ngudi tim viéc md ta, minh chang cho nhiing kinh
nghiém hay k¥ nang cua ho

- Khdng hd trg (ng vién viét CV, khdng thé hién kién thiic, ky nang nao c6 mic
d6 quan trong ddi véi cong viéc hién tai ma ho mubn ang tuyén, khdng thé hién cho
ng vién biét ky niang nao ung vién con thiéu sét can hoc tap, trau doi thém. Céc
website hién tai, chirc ning goi y cho tng vién bd sung théng tin hd so con don gian
(chi goi y tting vién nén cap nhat cac thong tin quan trong nhu kinh nghiém lam viéc,
hoc Van), khong huéng dén mét vi tri 1am viéc hay nganh nghé ma ang vién mong
muén, khong goi ¥ nhitng thong tin c6 thé quyét dinh co hoi viéc 1am cho tng vién.

Vé phia nha tuyén dung

- Pang tai thdng tin viéc 1am theo dang vin ban theo khuén mau nhat dinh

- Chua hd trg nha tuyén dung ding tai théng tin vé cong viéc

- H3 tro tot viéc tim kiém cong viéc, hd so img vién nhung chua thiy dugc sy o

khép gitra yéu cau tuyén dung va hd so ciia tng vién.
5.2 Nhitng van dé Job Zoom can giai quyét

5.2.1 Van dé 1: Hb tro nguwoi ding viét CV theo nganh nghé

Ban 1a ngwoi tim viéc? CO thé ban da tiing gip khé khan trong viéc viét so
yéu ly lich (CV hay con goi la resume) dé tao an twong cho nha tuyén dung, tiép thi
cho ban than minh. Bén canh d6, mau CV s& khac nhau d6i véi tiing nganh nghé khac
nhau. Dé lot vao danh sach ung vién hang dau cia nha tuyén dung, ban can phai cé
mét so yéu ly lich ngan gon, stc tich nhung can day du va rd rang vé qua trinh l1am
viéc, trinh 6 chuy&n mén, hoc van va cac ky ning mém khéc, viéc viét CV nay that
su tro nén kho khin khi ban van loay hoay chua biét phai trinh bay hay liét k& nhiing
thong tin nhu thé ndo. Nhitng tng dung tim viéc hién tai khdng thé goi ¥ cho ban tao

mot CV chuan cho mot nganh nghé cu thé hay néi khac di 1a khong hd trg ngudi ding
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tao CV tim viéc ddy du va rd rang ddi voi nganh nghé ma ngudi tim viéc mudn tng
tuyén.

Khi ngudi tim viéc mudn tim mot ¢éng viéc nao dé, bén canh nhitng théng tin
ca nhan, (ng dung sé& goi y mot CV chuan vé nganh nghé, ngudi ding sé tao ra so yéu
ly lich cho minh dua vao céc thudc tinh chuong trinh goi y. Ngoai ra, khi can tng
tuyén vao mot vi tri caa mét nha tuyén dung nao, ung dung s& goi y ngudi ding

nhitng thdng tin can bo sung cho vi tri tim viéc.

5.2.2 VAan dé 2: H§ tro nha tuyén dung trong viée ding tai yéu cau cong viéc mot

cach chi tiét va c6 trong sb theo nganh nghé

Ban 1a nha tuyén dung? Céc website tim viéc hién nay, déu cho nha tuyén
dung ding thong tin dudi dang van ban thd, khong dua ra goi ¥ cho ban vé cac tng
vién c6 kha ning dap (g yéu cau cbng viéc dya vao cac trong sb cac yéu cau caa ban
dua ra. Khi nha tuyén dung mudn ding théng tin tuyén dung, cac website tim viéc
hién tai khdng thé danh gia muc d6 dap tng cua nhirng tng vién dua vao nhirng thong
tin nha tuyén dung cung cap, khong thé biét tmg vién dap tng duoc bao nhiéu phan
trim nhitng y&u cau nay, nha tuyén dung phai tu danh gia bang viéc doc nhitng CV
cuia tmg vién sau do lya chon, viéc ndy gay mat nhiéu thoi gian va chi phi.

Véi Job Zoom framework, tng dung hd tro nha tuyén dung ding tai théng tin
tuyén dung linh déng hon va cd thé dit trong sé cho ting yéu cau caa cong viéc. Ung
dung danh gia mac do phu hop cua ung vién va liét ké nhiing ¢ng vién tiém ning dya

vao thong tin cia nha tuyén dung cung cap.

5.2.3 Van dé 3: So khép hd so rng vién véi yéu cau tuyén dung

Sau qué trinh phan tich nghiép vu tuyén dung, ching tdi nhan thiy cau tric
thong tin ctia yéu cau tuyén dung va ho so ung vién c6 mot cu tric twong tu Vi
nhau. Vi vay ta c6 thé thuc hién so khap théng tin caa chiing vai nhau.

Dbi v6i ngudi tim viéc: Hé thong so khép goi ¥ nguoi ding hoan thién, bo
sung nhitng thiéu s6t cua CV, ting co hoi tng tuyén vao mot vi tri tai mot cong ty cu
thé.

Xay dung kién tric cong thong tin tim viéc| Ap dung giai phap vao bai toan
Job Zoom



TRUONG DAI HOC HOA SEN KHOA LUAN TOT NGHIEP

Déi véi nha tuyén dung: Hé thong so khép danh gia (ng vién xin @ng tuyén vao

cong viéc, hd tro cho nha tuyén dung trong viéc danh gia tng vién.

5.3 Két qua mong muén

Ap dung “Gidi quyét bai toan kién tric” vao giai quyét cac van dé trén.

v’ Xay dung JobZoom framework dam bao théng tin vé CV va yéu cau cdng viéc
duoc luu trit linh hoat, dé dang so khop.

v' Ap dung so khép két hop d6 twong quan giira cc tag, hd tro nha tuyén dung
danh gia tng vién va gilp ang vién nhan ra khuyét diém caa minh, hoan thién CV.

v' Két hop phuong phap khai thac dir liéu bang cay quyét dinh tao nén tang cai
thién kha ning thich ung cua hé thdng véi ting loai nganh nghé, goi y tng vién viét
CV va nha tuyén dung ding yéu cau cdng viéc mot cach nhanh chong va hiéu qua.

v’ Xay dung duogc kién tric phan mém dam bao hiéu ning cua hé théng vai sé
lwong nguoi sir dung 16n khi trién khai cay quyét dinh va hé théng so khap.

v JobZoom framework d& dang mé rong va trién khai.

6 Nhirng van dé can giai quyét trong JobZoom framework

Trong phan nay, ching tdi s& gigi thiéu cac ly thuyét va phuong phap ching toi
&p dung dugc tir giai phap kién tric ma ching t6i xay dung & trén: “kién trac luu triv
va so khép thong tin”, sau d6 s& gidi thiéu kién tric mot cach chi tiét hon ¢ phan “Giai

phap kién tric cong thdng tin tim viéc JobZoom.

6.1 Khai quat phuwong phap giai quyét van dé

Nhiing van dé cua JobZoom framework xoay quanh bai toan kién triic cia ching
t6i. Nhimg phuong phap dé ra dé thyc hién “kién tric luu trir va so khop thong tin” da
duoc ching t6i hién thuc hod, ap dung vao linh vuc cu thé d6 1a linh vyc tim kiém
viéc 1am va tuyén dung truc tuyén. Nham hd tro so khép gitra cac ho so cua (ng vién
va yéu cau tuyén dung, doi hoi thong tin vé ho so tmg vién ciing nhu yéu cau tuyén
dung can phai dat mtc do linh hoat, c6 méi quan hé twong dong trong qua trinh phan

loai, Iwru trit thdng tin sao cho c6 thé d& dang so khép.
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JobZoom framework con ng dung cay quyét dinh va hé théng so khép cuaa kién
trac dugc xay dyung s& gidp nha tuyén dung dé dang hon trong viéc dang tai yéu cau
cdng viéc, giup cho ngudi tim viéc dé& dang viét mot hd so xin viéc mot cach chi tiét,
r0 rang hon.

Bén canh d6, giai phap dam bao hiéu nang va kién tric dé dang trién khai mo

rong, ciing dugc ching tdi ching minh va hién thuc théng qua JobZoom framework.

6.2 Ung dung ciu tric lwu triv duéi dang tag két hep taxonomy

Khi vao cac website tuyén dung hién nay, ban c6 thé thiy thong tin (ng vién
duoc khai bao theo nhitng cum thudc tinh da dugc liét ké san, hoan toan khong cé su
linh dong. Bong thoi, thdng tin vé yéu ciu tuyén dung ciing dugc luu trir dudi dang
vin ban, gy kho khin trong viéc so khap gitra hd so xin viéc va yéu cau tuyén dung
cua doanh nghiép. Chlng toi nhan thay giai phap kién tric cua ching tdi khi ap dung
vao linh vuc tuyén dung rat hiéu qua. Cac website tuyén dung can c6 mot té chirc
thong tin linh hoat va so khép nhanh va hiéu qua.

Khi ung dung luu trit dudi dang tag két hop taxonomy, CV caa ngudi tim viéc
va yéu cau tuyén dung cua doanh nghiép duoc md ta rat linh hoat. Thong tin dugc luu
trit dudi dang ciu tric cay phan cép, co mirc d6 twong dong giira cay thdng tin vé CV

va yéu cau tuyén dung nén viéc so khap cé thé duoc thuc hién.

6.3 Ung dung hé thong so khép két hep mire dd twong quan

Thong tin yéu cau tuyén dung va ho so tng vién dugc to chac linh hoat bang
tag va duoc phan loai bang hierarchy taxonomy nham tao ra mot cau tric chung gitra
yéu cau tuyén dung va hd so cua ung vién, noi cach khac 1a tao ra co sé dé thyuc hién
viéc so khop. Heé thong so khop cua kién trac dugc ap dung vao viéc so khép yéu cau
tuyén dung va ho so tng vién, tim kiém diém tuong dong gitra ching.

Van dé dit ra 1a thong tin ciia mot yéu cau cong viéc va mot ho so cua tng vién
bat ky khong c6 khép hoan toan véi nhau, do céc tir khoa dugc ngudi dung tu do gan
két vao thong tin (nha tuyén dung va ngudi xin viéc c6 thé st dung nhiing thuat ngi
dé mo ta thong tin khac nhau) nhung cac tir khda ndy s& c6 mot méi tuong quan nao

d6. Va mbi tuong quan nay ciing khac nhau néu ta nhin duéi mét géc nhin (view)
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khéc nhau, vi du ddi vai vi tri 1ap trinh vién thi k§ ning thuyét trinh va ki nang truyén
thong c6 do twong quan cao, nhung néu xét & mot vi tri nhan vién marketing thi hai ky
ning nay c6 sy phan biét rd rang hon, tirc 1a 46 twong quan thap hon. Vay lam sao hé

thdng co thé so khép hai cay thong tin ndy dé dua ra mirc d6 khdp cua ching ?

6.4 Ung dung cay quyét dinh

Khoéng chi dirng lai ¢ van dé goi y cho ung vién viét CV gay an tuong tét, co
dugc co hoi viéc 1am cao nhét, viéc tng dung cdy quyét dinh vao JobZoom
framework con gilp goi ¥ nha tuyén dung ding thong tin tuyén dung cua minh, cac
thugc tinh nao doanh nghiép can va nhitng thudc tinh d6 thuong duoc tng vién miéu
ta ra sao d6i VGi vi tri tuyén dung cua ho dang can dang tuyén.

Thudc tinh phan 16p “Is Approve” (thudc tinh xac dinh tng vién c¢6 dugc nha
tuyén dung nhan hay khéng sau khi nop hd so Gng tuyén) déng vai trd 1a thudc tinh
phan 16p. Nhu vay, khi khai thac dir liéu, hé thdng s& sinh ra rat nhiéu cay quyét dinh
theo tirng vi tri 1am viéc, nhiing cay nay s& dugc tong hop lai gidp viéc truy van két
qua tro nén dé dang hon.

Két qua khi tao cay quyét dinh thé hién ching ta c6 thé thady mirc d6 phu thudc,
tam quan trong cua céac thudc tinh trong viéc lra chon ¢ng vién vao mot vi tri cu thé.
Nhitng thudc tinh ndy goi ¥ cho ngudi dung nhitng k§ ning, kién thire nguoi tim viéc
nén c6 ddi voi vi tri 1am viéc ma ho dang tim. Nhu vay, khi ngudi dung st dung
chuong trinh, chuong trinh sé& dat cau hoi va liét ké cac thuoc tinh (ky nang, kinh
nghiém) c6 mirc d6 phu thudc cao vao xac suat tmg vién dugc nhan, tng vién co thé
thay d6i CV cho phd hop véi vi tri minh dang can (ng tuyén. Néu mét trong nhiing
thugc tinh ma Job Zoom goi ¥ ngudi tim viéc khong thé dap tmg dugc, thi Job Zoom
c6 thé goi y cho &ng vién nhiing thudc tinh khac hoic wng vién co thé hoc tap, rén
luyén dé bd sung kip thoi nhitng thudc tinh d6 nham ting xac suét va tinh canh tranh
cua ho khi apply vao cong viéc. Bén canh do, khi ap dung kién trlc trén, JobZoom
framework con dua ra danh sach cac tap thudc tinh md ta cong viéc thuong dung doi
Vi vi tri ma doanh nghiép dang can tuyén dung, giip cho doanh nghiép thuc hién

dang tai yéu cau cong viéc mot cach hiéu qua hon.
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Thong qua cay quyét dinh va viéc gom nhém cdy, van dé 1 cia JobZoom
framework di duoc giai quyét. Tuy nhién, mic do giai quyét nay dap tng cho nhiing
g vién mudn tng tuyén vao maot vi tri céng viéc bat ky, xac suat cua tmg vién duoc
nhan cao khi @ng vién apply vao nhiéu cong ty tuyén dung twong ¢ng véi vi tri do.
Nhung chinh viéc ang dung taxonomy dugce dé cap o trén di giai quyét phan con lai
cua van dé 1, khi ¢ng vién apply vao vi tri céng viéc tai mot cong ty cu thé, thi nhiing

thudc tinh nao gitp @ng vién apply vao vi tri d6 co xac suat duoc nhan cao nhét.

6.5 Ung dung kién tric dé dang trién khai va mé réng
Ap dung “kién trac luu trit va so khdp thong tin” noi trén gitp JobZoom
framework c6 thé dé dang trién khai va mé rong:

- Kién tric nghiép vu duoc xay dung ra c6 thé dé dang ap dung dugc khi céac 1ap
trinh vién c6 nhu cau sir dung.

- C6 thé mé rong, toi wu viéc xay dung cdy, thuat toan khai thac dir liéu, cach
hoat dong cua viéc so khop. Kién tric hd tro lap trinh vién trong viéc mé rong kién
tric, ké thira c4c interface, class cua kién trac dé dinh nghia cho hé thdng nghiép vu
ctia minh ¢6 nhitng dic thu riéng: c6 thé sir lai cach tinh diém caa hé thong so khop,

cach xay dung cay, thuat toan khai thac di liéu...

6.6 Ung dung kién tric dam bao hiéu ning khi ap dung cay quyét dinh va hé
thong so khép
Hé théng so khép va cay quyét dinh 1am viéc rat tén nhiéu thoi gian va chi phi
tinh toan, JobZoom framework giai quyét van dé dam bao hiéu ning khi xay dung cay
quyét dinh va hé thong so khép cu thé nhu sau:

- Nhitng cong viéc va profile cu thé dugc lya chon va sir dung ki thuat Pivot
Transformation dé tao c4c view. C4c view nay duoc luu trit trén hé thong server hd trg
xay dung cay quyét dinh. Analysis Services dugc két ndi dén hé théng luu trix dix liéu
nay lay dit lidu xtr ly va tién hanh khai thac dit lidu. Hé thong nay c6 thé xir ly mat
hang tuan tham chi kéo dai hang thang, tuy nhién né hoat dong doc lap so véi hé
thdng may cha van hanh website nén khéng lam anh hudéng dén hiéu ning cua hé

thdng. Sau khi két qua duoc khai thac xong s& duoc chuyén vé hé thdng server chinh

Xay dung kién tric cong thong tin tim viéc| Nhiing van dé can giai quyét
trong JobZoom framework
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dé truy van st dung. Nho khai thac dir liéu trén hé thong may chu doc lap véi hé
thng chinh va luu trit dir liéu da khai thac vao database cua hé thong server chinh
gilip cho viéc sir dung va truy van nhanh chéng va dé dang hon.

- Dit liéu vé d6 twong quan dugc luu trir Sdn, chi can truyén vao hai tag can so
sanh mirc d6 tuong quan, JobZoom framework truy van nhanh chong két qua mtc do
trong quan gitta hai tag nay thdng qua bang SimilarityTerm gitp cho hé thong so
khép hoat dong hiéu qua ma van dam bao hiéu ning.

- Hé thdng so khap 1am viéc bang cay c6 cau tric nén so khép trén ciy cling da

cai thién mot phan hiéu nang ciia hé thong nay.

7 Giai phap kién truc cong théng tin tim viéc JobZoom

7.1 Piéu kién ra doi

Ngay nay, internet da dan chiém hitu cudc séng hién tai, hét thay moi viéc déu
dugc “s6 hoa” ciing 1a lic tuyén dung va nguoi tim viéc déu chon cac website tim viéc
lam cau néi cho minh.

Theo sé liéu théng ké cua té chuc Internet Usage World Stats®, tinh dén nay c6
hon 2,1 ti ngudi trén thé gigi st dung Internet. Bén canh d6, nghién ciru vé nguoi tidu
ding do Mintel International Group Ltd. (t6 chiic quéc té chuy@n nghién ctu vé thi
truomg va ngudi tidu ding) tién hanh cho thiy c6 dén 30% sé ngudi dung Internet da
tham khao cac website tuyén dung truc tuyén dé tim kiém thong tin vé viéc lam.
Chung ta c6 thé thay xu hudng tim viéc truc tuyén dang ngay cang phat trién véi toc
doc rat nhanh.

Viét Nam 1a quéc gia dang phat trién voi dan sb trén 90 triéu ngudi véi trén 28,6
triéu nguoi st dung internet chiém khoang 31,6% dan sb (2011)%. Céc trang web vé
lao dong viéc lam ra doi da ngay cang dem lai nhiéu thong tin tong hop, da dang vé
cong viéc, mo ra nhitng co hoi 16n hon cho ngudi tim viée, dong thoi gidp doanh
nghiép giai quyét nhu cau nhan su nhanh chéng va hiéu qua hon. Tuy nhién, thyuc

trang chung cua cac website tim viéc hién nay chua tng dung triét dé khai thac dix liéu

2 http://www.internetworldstats.com/stats.htm
2 http://www.internetworldstats.com/asia.htm#vn

Xay dung kién tric cong thong tin tim viéc| Giai phap kién tric cong thong B!
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trong Vviéc viéc goi y ngudi dung viét CV hay hd trg doanh nghiép trong viéc danh gia
g vién théng qua thdng tin (ng vién cung cap. Bé gop phan dap (ng nhiing yéu cau
thuc tién nay, dé tai “xay dwng kién trdc hé théng cong thdng tin tim viéc” duoc ra
doi.

JobZoom framework dwoc phat trién dya theo phan 4 — Giai quyét bai toan kién
truc.

7.2  Kién tric JobZoom framework

7.2.1 Kién truc tong quan framework

/

Flexiblity
attribute

Use

Job seeker

Use

Recruitment
website

|
|
]
I
1

&

|

Use library to
Implement

website

Developer

<component>

Decision tree
JobZoom <component>
m framework

API

taxonomy
<component>

others

<com ponent

JobZoom framework architecture
{components, connectors, constraint}

\_

Employer

Hinh 33. M hinh kién tric téng quan JobZoom framework khi wng dung vao thuc té
Kién tric tong quan cua JobZoom framework duoc mé ta cu thé qua mé hinh
4+1 architecture view véi cai nhin véi nhiéu gogoc doc do khéc nhau:
% Senarios: mo ta cac trudng hop sir dung cu thé cua JobZoom framework, dugc
mo ta thong qua so d6 Use case model.
% Logical view: m6 ta kién tric JobZoom framework dudi goc do cua ciia nguoi
st dung framework. O day c6 2 mo hinh mé ta logical view d6 1a: class diagram va

layer diagram.

Xay dung kién tric cong thong tin tim viéc| Giai phap kién tric cong thong
tin tim viéc JobZoom
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< Development view: md ta kién trac JobZoom framework duéi goc d6 cua nguoi
lap trinh vién phat trién JobZoom framework duoc thé hién théng qua so do
component diagram.

< Process view: mo ta kién truc JobZoom framework dudi goc d6 cua nguoi tich
hop hé thong can nim céc quy trinh xt ly caa hé thdng, duoc thé hién qua mé hinh
activity diagram.

% Physical view: mo ta kién trac JobZoom framework dudi goc d6 cua nguoi
trién khai hé théng phai l1am viéc vai cac Tier mic vat ly cua hé théng, dugc thé hién

qua md hinh logic vat ly.

7.2.1.1 Senarios (Use Case) — cdc trwong hop sw dung co ban cua JobZoom
framework va trong #ng dung vao thuc tién.

Theo phan 7.1 vé diéu kién ra doi va phan 7.2 vé kién tric tong quan cua
JobZoom framework: JobZoom framework cung cap cho lap trinh vién phat trién cac
website tim kiém viéc 1am mot thu vién 1ap trinh linh hoat giao tiép véi JobZoom
framework phuc vu cho viéc tng dung giai quyét cac 3 bai toan 16n.

% JobZoom framework library la component trung gian gitra cac nguoi stir dung
JobZoom framework vi framework library (API) 1am viéc véi tat ca cac component
khéc trong framework (dwgc mé ta cu thé qua layer diagram trong phan 7.2.1.2
Logical View).

% Vi JobZoom libray (API) cé vai tro trung gian vi vay cac truong hop su dung
ciia JobZoom framework ciing duoc thé hién tat ca trong framework library (API)

nay:

Xay dung kién tric cong thong tin tim viéc| Giai phap kién tric cong thong s
tin tim viéc JobZoom
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'X"X"k

JobSesker Developar Employer

\
N\

Manags APL
Framework

Hinh 34. So' @6 use case JobZoom framework

Actor MO ta

Actor tong quat cua Framework, md ta ngudi st dung Framework nay
vao nhiéu muc dich khac nhau. O mdi muc dich, Actor d6 c6 mot thé
<Actor> hién riéng cu thé: Nguoi tim kiém viéc (Job Seeker), Doanh nghiép
tuyén viéc (Employer), Lap trinh vién phat trién ang dung dua trén
Framework nay (Developer)

Job seeker | Ung vién tim viéc sir dung hé thong (ng dung JobZoom framework)

Employer | Nha tuyén dung st dung hé thong (ing dung JobZoom framework)

Lap trinh vién phat trién hé thong tim viéc (ang dung JobZoom
Developer

framework) sir dung truc tiép Jobzoom framework library (api)

Bang 10. Bang mé ta tac nhan trong JobZoom framework

Xay dung kién tric cong thong tin tim viéc| Giai phap kién tric cong thong WA
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ID

Use Case

Actor

MO0 ta

uco1

Manage
Flexible
Attribute

Developer

Framework cung cap kha nang quan Iy to chic va
luu trit théng tin linh hoat (bai toan 1) phuc vu cho
kha nang so khap théng tin (bai toan 2). Théng tin
ngudi dung hé cac hé thong website tim kiém viéc
lam duoc trién khai, xay dung tir Jobzoom
framework s& duoc td chirc va luu trir thdng tin
sang dang tag va cay phan cip phuc vu cho viéc so
khap théng tin va hd trg dua ra quyét dinh sau
nay.

Pre-condition: thong tin nguoi dugc mapping
chuyén déi sang dang tag, tién xir ly céc tag, xt ly
va luu trit dudi dang cay phan cap.
Post-condition: théng tin c6 ciu tric (schema cua
cac business entity riéng theo chién lugc xay dung
website) duoc chuyén d6i (mapping), to chuc va

luu trir sang dang tag.

ucCo2

Manage
Taxonomy

Engine

Website
owner

Developer

Website owner: tlly theo chién luoc ciia mdi
website tim kiém viéc ma dua ra chién luoc dua ra
cac thong tin phan hoach (cac théng tin giup dua
vao d6 mo ta thong tin ctia nguoi tim kiém viéc va
y@u cau cbng viéc) tro thanh cac tiéu chi so khap
thong tin.

Developer: implement cay phan cap tly bién theo
chién lugc website minh.

Pre-condition: phai co6 thdng tin cac thuoc tinh
phan hoach tly theo chién lugc ciia mdi website
tim kiém viéc.

Post-condition: to chirc va luu trit thong tin phan

cap dua theo cac théng tin phan hoach.

Xay dung kién tric cong thong tin tim viéc| Giai phap kién tric cong thong g
tin tim viéc JobZoom
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ucoz

Manage
Data
Mining

Engine

Developer

Str dung framework library dé xay dung cay quyét
dinh dya trén thong tin cia nguoi st dung website.
Use case nay sé& lam viéc truc tiép voi cac thanh
phan khac trong framework bao gdm hé quan tri
co so dir liéu va JobZoom datamining service
(windows service) dé phuc vu cho cung cap cong
cu khai thac dit liéu cua hé thong.

Pre-condition: JobZoom datamining service
(windows service) di dugc thiét 1ap, cau hinh va
da khoi dong. Co so dir liéu cua framework (core
database) dd duoc trién khai trén DBMS. Lap trinh
phai cung cap chudi két néi dén database nay
trong thu viéc quan ly Datamining service.
Post-condition: khai thac dir liéu tir Core database

va xay dung cdy quyét dinh (decision tree).

uCo3

Manage
framework
library
(API)

Developer

Developer: Use case md ta framework cung cap
mot thu vién lap trinh cho cac developer xay dung
website tim kiém viéc 1am gitp phuc vu giai quyét
cac bai toan trong tdm cua dé tai da trinh bay.
Pre-condition: ban mé ta chién luoc phéat trién
website, trong d6 mé ta vé cac thudc tinh phan I6p
thdng tin cua ngudi dung.

Post-condition: giao tiép vai cac chirc ning cua

framework thong qua thu vién 1ap trinh.

uCo4

Support
Search

Engine

Emloyer

Job seeker

Use case nay gilp hé trg cho su so khép thong tin
gitta hd so nguoi tim viéc va thdng tin cdng viéc
ctia nha tuyén dung.

Déi vai nha tuyén dung: dé dang tim ra cac ho so
tim nang (cac @ng vién) phl hop véi yéu cau

théng tin cua cong viéc.

Xay dung kién tric cong thong tin tim viéc| Giai phap kién tric cong thong &
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Doi voi ngudi tim viéc: dé dang tim ra cac cong
viéc phu hgp véi minh.

Pre-condition: cac hierachy tree mo ta thong tin
nguoi dung da dugc xay dung.

Post-condition: théng tin caa ngudi dung c6 thé

so khap vai nhau.

UCO5 | Support Job seeker
Resume

Zoomming

JobZoom framework gitip cho cac website c6 thé
xay dung chire ning hd tro cac mau (resume
template) dé gitip nguoi tim kiém viéc mo ta thong
tin resume phu hop véi cong viéc can duy tuyén.
Ngudi tim kiém viéc c6 thé dugc hé thong goi y
nén chu trong vao nhitng thong tin gi ma nha
doanh nghiép d6 quan tam, chd trong, hoac nhitng
thong tin, tiéu chi gi ma minh dang thiéu, can b
sung.

Pre-condition: théng tin vé cac cong viéc duogc to
chtre va luu trit voi giai phap taxonomy. Ddng thoi
giai phap cay quyét dinh vé thdng tin caa mot
cdng viéc phai dugc trién khai thanh cong.
Post-condition: nguoi kiém viéc dugc goi y cac
thong tin dé chd trong 1am ndi bat ho so hoic duoc
goi y cac thdng tin can bo sung, can trao doi, hoc

hoi dé cé thé duoc doanh nghiép tuyén chon.

UCO06 | Support Employer
Employer’s

Decision

Hb trg nha tuyén dung dwa ra quyét dinh chon ting
vién nao dya trén cay quyét dinh.

Pre-condition: cay quyét dinh caa mot cong viéc
da duogc xay dung.

Post-condition: hé tro doanh nghiép chon loc ra
cac ho so thoa man cac yéu cau phé bién caa cong

viéc do.

Xay dung kién tric cong thong tin tim viéc| Giai phap kién tric cong thdng
tin tim viéc JobZoom
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Bang 11. Bang mo6 ta use case JobZoom framwork

7.2.1.2 Logical View — Cac msc khai nigm va kién trac mac Layer cia hé théng

JobZoom framework

Core Engines Laysr
. Taxonomy

Engin=

1~_ ¢ 1]

Diata Mining
Emgine

Cliznt Framework Layer

&

Core Engine Workflow Processing

A

Cient Cliznt Business Entity
Usags

f

Cliznt Layer

Hinh 35. M6 hinh kién tric JobZoom framework

Kién tric mirc Layer cia JobZoom framework bao gom:

< Core entity layer: chua I6p Entity cua core framework bao gom entity tir:
flexible attribute engine, taxonomy engine, dataminining.

Vin dé: nhu cau st dung can thiét lién tuc cac entities nay tir cac component khac
bao gém: component quan ly viéc truy xuit co s& dit liéu, component quan ly
workflow xt ly tién trinh cua framework, truy xuat tir 3 core engine.

Giai phap: tach cac entity dung chung cua ca framework vao Layer dung chung
Core entity layer nay.

% Core engine layer: chira cac component xir Iy chuyén biét bao gom: component
Flexiblity engine giai quyét bai toan té chic thong tin linh dong cua hé thdng.
component Taxonomy engine giai quyét bai toan té chiic thdng tin thanh cay phan cap
hd trg viéc so khap théng tin gitta cac thdng tin (matching) va cudi ciing 1a component

Data mining engine giai quyét bai toan khai thac dir liéu cua hé théng, cu thé trong

Xay dung kién tric cong thong tin tim viéc| Giai phap kién tric cong thong JEx!
tin tim viéc JobZoom
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JobZoom frameowork ciing cap giai phap xay dung cdy quyét dinh tir viéc to chic
thong tin linh dong trén.

% Client framework layer: layer nay Ia phan thé hién caa framework library (API)
cung cap giai phap dua ra cac thu vién 1ap trinh cho lap trinh vién implement hé théng
st dung kién tric cia JobZoom framework bao gdm cac component:

- Attribute mapping: component quan ly viéc chuyén déi (mapping) cac thuc thé

- Data access: component quan Iy viéc framework truy xuit co so dir liéu.

- Framework workflow processing: component quan ly cac trinh ty xur ly cac
core engine dé giai quyét cac bai toan.

- Client usage: component duoc thiét ké dé dua ra cho 1ap trinh vién sir dung cac

thu vién ham dé 1ap trinh hé théng implement kién tric JobZoom framework.

7.2.1.3 Development View - kién tric phan mém duwéi géc dé lap trinh vién

JOBZOOM FRAMEWORKAPI

Attribute Mapping
Class

Interface Abstract Hierarchy
IHierarchyTree <l Tree Class
Interface q
IJobZoomDataAccess S
Interface . .
Q IAnalysisServices qi AnalysisServices
Developer
P . .Interface qi DecisionTreeStructure
IDecision TreeStructure
Interface N T
ISimilarityTerm <] SimilarityTerm
Interface s
IMatchingTool qi MatchingTool

Hinh 36. Kién trac phan mém duwéi gée dd lap trinh vién

*

L)

% Attribute Mapping Class: Mapping dix liéu ciia Business Entity vao kién truc

% Interface IHierarchyTree: Quan ly cay phan cip taxonomy

L)

% Interface 1JobZoomDataAccess: Quan ly truy xuat dir liéu

L)

Xay dung kién tric cong thong tin tim viéc| Giai phap kién tric cong thong ¥
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¢ Interface 1AnalysisServices: Quan ly phan tich di liéu trén Analysis Services
va xuat dir liéu tir OLAP Database ra Database Engine

% Interface IDecisionTreeStructure: Cau tric dit liéu cho cay quyét dinh

¢ Interface I1SimilarityTerm: B¢ twong quan gitra cac thudc tinh

% Interface IMatchingTool: Hé thdng so khap cua kién tric.

7.2.1.4 Process View - cdc quy trinh, cac bwéc hoat dopng cia JobZoom framework

F

. DefineBusiness

DefineBusiness i - = = = EntityforMapping
| Entity
b

L

|

( Define classification |
nodes

I\ |

i

F

TagAttribute
| Mapping

L

F

"f.Tag Attribute Based |
Staoring

i
b

L

]

QH - .QH -
| [DataMining Analysis |
| Processing }
-

_1

Build Decision Tree
1

. A

Build Taxonomy Tree
1

. A

( Exposemethod to |
| Client

S ~

Y

L)

4

Hinh 37. Quy trinh hoat dgng cia JobZoom framework

Define business entity: cac website tim kiém viéc déu cd céc business entity

riéng duoc t6 chic theo nhiing schema riéng theo chién lugc xay dung phan mém,

Xay dung kién tric cong thong tin tim viéc| Giai phap kién tric cong thong k.
tin tim viéc JobZoom
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chién lugc V& business riéng. Dé website d6 co thé sir dung kién triic cua JobZoom
framework dé giai quyét ba bai toan trong diém da trinh bay doi hoi giai phap phai
chuyén d6i (mapping) céc dit liéu tir dang schema c6 cau trdc sang to chuc thong tin
theo Tag attribute. Phan 7.2.2.2 s& trinh bay rd hon giai phap mapping cac schema. Vi
vay budc dau tién caa quy trinh xur ly framework doi hoi 1ap trinh vién phai dinh
nghia cac Business entity chudn bi cho giai phap mapping dix liéu.

Define classification nodes: nhu d3 trinh bay trong phan 3.4 vé co s so khép
thong tin vai nhau va phan 4.3 vé giai phéap so khép céac théng tin duoc té chuc theo
Cau tric cdy doi hoi phai dinh nghia cac thudc tinh phan Iép (classification node).

Attribute mapping: budc xir ly mapping cac business entity schema sang té
chure thong tin va luu trir dang Tag attribute.

Tag based storing: xt 1y luu trir dir liéu dudi dang Tag attribute.

Build hierarchy tree: xir ly t6 chirc théng tin c¢d cau tric cy tir té chic thdng
tin theo Tag attribute.

Data mining analysis processing: dong thoi trong luc d6 xu 1y viéc khai thac
dir liéu qua giai phap JobZoom data mining service.

Build decision tree: xay dung cay quyét dinh tir thong tin dugc khai thac di

liéu.

7.2.1.5 Physical view - kién triic dwéi géc dé trién khai hé thang vt Iy

Xay dung kién tric cong thong tin tim viéc| Giai phap kién tric cong thong
tin tim viéc JobZoom
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Nhu di trinh bay thiét ké kién trac JobZoom framework dudi goc do chia theo
cac Layer & phan 7.2.1.2, ta thay tuy thudc dic diém, nhiém vu caa méi component
ma ta nhom lai cdc component thudc layer nao. Cu thé trong thiét ké JobZoom
framework ta c6 3 layers: Core engine layer, Framework library layer, Core entity
layer.

Core engine layer: bao gdm cac component xu 1y 3 bai toanh chinh, trong hé
thdng duogc dat tén 1a cac engines. Trong d6 co 2 engines: Taxonomy, Data mining
engine phai xu Iy hau hét cac lwong thdng tin cua bai toan kién trdc to chac théng tin.
Véi dic diém trén, nhu cau vé ning luc xir ly tinh todn 13 mot yéu té quan trong dugc
xem xét téi. Vi vay giai phap trién khai engine nay duéi dang cac Windows services
chay trén Windows Client (Desktop, Server..) la giai phap lya chon.

Core entity layer: bao gdm component chira c4c entity cua framework, dugc
goi 1a core entity. Pic diém cac core entity 1a dugc dinh nghia dudi dang cac entity
classes. Vi vay chung dugc dugc dong goi trong thu vién lap trinh framework library
(API) dé cung cap cho lap trinh vién sir dung.

Framework management layer: chira cac component lién quan dén viéc hoat
dong, quy trinh cua framework va c6 thé cung cip cac 10i goi ham dugc thé hién
thong qua thu vién 1ap trinh JobZoom framework libarry cung cap cho Iap trinh vién.
Vi vay layer nay dugc dong goi dudi dang thu vién 1ap trinh (library).

Vé6i nhitng dic diém cua nhitng component dugc dic ta nhu trén, giai phap
thiét ké kién tric trién khai trén cac hé thong vat 1y nhu sau:

< Windows services tier: trién khai cac engines: Data mining, taxonomy thanh
cac Windows services: JobZoom data mining service va JobZoom taxonomy service
dé xir ly 2 bai toan vé khai thac dit liéu va to chic, luu trir thong tin linh dong tan
dung stc manh vé nang luc xir Iy cua hé thong may chu.

s Data tier:

Xét trong hé thang framework: thi Data mining engine va Taxonomy engine Xir
ly thdng tin qua truy xuat dix liéu tir hé quan tri co s dir liéu Microsoft SQL Server
truy Co s¢ dir liéu Core database va su dich vu Analysis Service cua Microsoft SQL

Server dé khai thac dit liéu (Data mining).

Xay dung kién tric cong thong tin tim viéc| Giai phap kién tric cong thdng
tin tim viéc JobZoom
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Xét vé hé thang website tuyén dung: ciing co co sé dit liéu riéng cuaa ho.

Vi vay vé Data Tier s& bao gom: hé quan tri co so dit liéu, co so dit liéu cua
framework goi 12 Core database, co s& dir liéu cua website tuyén dung duoc goi l1a
Client database.

< JobZoom framework library tier: nhu mé ta chi tiét & trén vé thu vién lap trinh
dugc dong goi thanh mot thu vién 1ap trinh. Trong bai toan kién tric cta JobZoom thi
thu vién nay duoc dong goi dudi dang file .dll. Thu vién nay duoc website tuyén dung
st dung. Vi vay thu vién nay phu thuoc vao Tier vat ly cia website tuyén dung
implement thu vién do.

< Client website tier (web tier): xét vé goc do trién khai vat ly cua website tuyén
dung. Ho c6 thé trién khai tly y phu thudc vao chién lugc xay dung va to chic

website don vi quan ly website.

7.2.1.6 Gidi quyét bai toan cdi thién hiéu néing xir ly ciia JobZoom framework

% Phan tan viéc luu trir di liéu: trong mot hé thdng kim kiém viéc 1am véi nhiéu
ngudi stir dung, cac doanh nghiép, cac ngudi tim kiém viéc. Trong xu thé web 2.0 va
mang xa hoi, JobZoom framework mong mudn duogc trién khai, ung dung vao céc
mang xa hoi tim kiém viéc 1am. V&i nhiéu nguoi sir dung, tir 6 lwgng thdng tin s& rat
nhiéu, cong véi sé luong giao dich, st dung website ciing rat nhiéu, s& dan dén co so
dir liéu khong 15, hé quan tri co sé dix liéu xir Iy sb lwogng thong tin khdng 15, hiéu
ning c4c may chu (server) s& giam. Vi vay giai phép kién tric cua JobZoom
framework giai quyét van dé luu trit dix liéu bang cach phan tan di liéu ra lam 2 muc:
muc kién trdc framework va muc dir liéu ngudi ding. Phan tan Data Tier trén nhiéu
Database Server.

o T6 chtrc Iuu trit mac kién tric (Core framework): co so dir liéu (Core
database) xir Iy vé dit liéu cua framework nhu xir 1y Iuu trir thong tin theo tag va cau
trdc cay, xir ly to chic thong tin cho viéc khai thac dit liéu.

o T6 chirc luu trit Website nguoi sir dung: co sé dir liéu riéng cua website
tim viéc. Tir mic ndy, c6 thé trién khai phan tan ra thanh nhiéu server nho theo céch

phan tan.

Xay dung kién tric cong thong tin tim viéc| Giai phap kién tric cong thong el
tin tim viéc JobZoom
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¢+ Phan tan cac tién ich, dich vu xur ly théng tin: trong mot hé théng, viéc xu ly,
khai thac thong tin doi hoi hiéu ning. Vi vay kién tric vat ly caa framework cho phép
trién khai phan tan cac dich vu nay trén nhiéu Server.
o JobZoom data mining service

o Taxnonomy data mining service

Xay dung kién tric cong thong tin tim viéc| Giai phap kién tric cong thong Jek
tin tim viéc JobZoom
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7.2.2 Giai phap té chirc va luu trir thong tin linh hoat wng dung trong JobZoom

framework

7.2.2.1 Té chic va lwu triv thong tin linh déng (tdp cac attribute) theo dgng Tag

<<Mo hinh théng tin 1>>
. Profile_Basic A

| # Properties

= Navigation Properties
J. User \

/

mhong tin ho ngvién \

<<M6 hinh thong tin 2>>
+/ Properties : \
4+ Profile_Educati.. (2
= Navigation Propemes —
& Profile_Basic «
& Profile_Educatiol

'Q Profile_Work

+! Properties
1
= Navigation Properties

"Q User

[\

#+  Profile_Work 2

¥ Properties
= Navigation Properties
= % User J‘
Nganh nghé _
<<M0 hinh thong tin 3>>

Doanh
nghiép 2, Job_Education... (2
| ¥ Properties

= Navigation Properties

% Job_Posting

' #2 Job_OtherRequirement

/ HO so cong viéc
1
2 Job_Posting 2
* Properties
= Navigation Properties | | * Prpperties

% Job_EducationEx... | 1 * | & Ngvigation Properties
% Job_OtherRequi... ;dl Job_Posting

&= Job_WorkExpRe... j

K l
#: Job_WorkExpRequirement

| ® Properties
= Navigation Properties
& Job_Posting

Vi tri cong

1)

ES

viéc

Hinh 40. M6 hinh té chikc thong tin cia JobZoom framework
Vdn dé: vé té chic thong tin co cau tric phic tap cia cac Business Entity
trong hé thang tim viéc
Trong cac hé thong tim viéc hai khai niém co ban nhat (Business Entity) 1a:

- Théng tin ho so tng vién & Théng tin yéu cau cia mot cong viéc cu thé.

- Trong mdi hd so nay cé rat nhiéu loai thong tin khac nhau, tiy theo dic diém
ctia mdi hé thdng tim viéc nguoi ta t6 chirc thdng tin cho cac Business Entity nay ciing
hoan toan khac nhau.

Vi du 1: Vé céch to chirc thong tin vé “Ho so thong tin ciia ngudi tim viéc” bao

gom tap hop cac loai: thong tin co ban, qué trinh hoc van, qua trinh cong tac..

Xay dung kién tric cong thong tin tim viéc| Giai phap kién tric cong thdng
tin tim viéc JobZoom
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Vi du 2: V& céch t6 chirc théng tin vé “Thong tin yéu cau cua mot cong viéc”
bao gom tap hop c4c loai: thong tin co ban vé cong viéc, cac yéu cau vé bang cap, cac

yéu cau vé k¥ ning. ..

<+ Profile_Basic )

Properties

= Mavigation Properties

e User 2 .
1 = 52 User
= properties
4 Userd .
f? Email g Profile_Educati... =
f"ﬁ Pazzword
= Navigation Properties * P
=l profile_Basic 1 = Navigation Properties
'::-?1 Profile_Education ':'_-“; Uzer
&2 profile_Work

o

s Profile_Work 3

Properties

= Navigation Properties

=
'—‘% Il=er

Hinh 41. Té chirc thong tin yéu cAu mét cong viéc

Phan tich hai vi du trén, ta rit két luan rang viéc to chirc théng tin cac Business
Entity trong mot hé thdng 1a c6 cAu tric phuc tap. Khi cic business entity d6 duogc td
chuc thong tin ¢6 cau tric phuc tap thi van dé tao mdi twong quan giita cac business
entity cang phc tap hon.

Trong phan 6.2 d trinh bay van dé kho khan vé t6 chic thong tin phuc tap
trong cac hé théng tim kiém viéc 1am va phuong phap giai quyét bang cach don gian
va to chic lai thong tin can thiét (cac tap attribute) theo dang Tag.

Giai phap:
e Biéu dién moi quan hé tap hop: tap hop cac thong tin giong nhau lai thanh mot
cum théng tin va phén biét véi cum khéc thong qua Objectld.

e Biéu dién méi quan hé cha con giita cac thong tin trong tap hop.

Xay dung kién tric cong thong tin tim viéc| Giai phap kién tric cong thong k!
tin tim viéc JobZoom
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e Biéu dién mdi quan hé phan hoach 16p cua thong tin dé phuc vu viéc tao méi
turong quan gitra cac thoéng tin véi nhau.

e Vidu & giai thich

4 TagAttribute £

= Properties

#9 Tagld

“A TagName
j"TagVaIue
j"TabIeReference
“ Objectld

' Parentld

7' ParentName
' Attachment
' ModifiedDate
7 Status
Mavigation Properties
5| TagAttributel
=l TagAttribute2

<>II|..1 s

Hinh 42. Céu tric TagAttribute
7.2.2.2 Mapping - Gigi phap mé hinh hda thong tin cdu tric cia ngwoi dung thanh
td@p cac attribute dang Tag
Vin dé: trong phan 7.2.2.1 di trinh bay van dé vé cac website tim kiém viéc
phai t6 chirc thong tin c6 ciu tric phuc tap va phuong phap giai quyét 1a té chuc lai
thong tin dang Tag. Van dé dit ra framework hd trg viéc chuyén d6i théng tin cau tric
thanh dang Tag thé nao?
Gidai phap:
< Dudi goc do thiét ké kién tric hé thdng ndi chung va goc do 1ap trinh vién thi
thong tin cia mot ang dung phan mém néi chung thuong duoc thé hién dudi hai hinh
thirc; t6 chirc thong tin cac Business entity (entity classes) va t6 chirc thong tin Co s
dir liéu (relational tables). Ca hai c6 méi quan hé chic ché voi nhau. Cac Business
Entity duoc dinh nghia trong cac Class; mdi instance cua Class nay chinh la théng tin
dir liéu do ngudi ding khai tao. Sau d6 cac objects dugc hé thong xu 1y va luu trix
xuéng xudng cac table co so dit liu, ¢ day cu thé s& dugc luu trit xudng table

TagAttribute (t6 chtic thong tin luu trit dudi dang Tag)

Xay dung kién tric cong thong tin tim viéc| Giai phap kién tric cong thong X
tin tim viéc JobZoom
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Business

. mo t cl
Entity asses

Inst%nceof
f======="= 1
! 1
! ]

2 '
_khéitao Instgnces :»

(objects)
1
1

End-user

Hinh 43. Giai phap mapping dir li¢u
< Vi vay giai phap mapping gitp md hinh hoéa t6 chi théng tin ¢ ciu trdc (cac

business entity) s¢ dugc thuc hién thong qua cac Classes dinh nghia cac busines entity

nay (Business entity classes)

% Giai phap mapping cu thé ma framework dung ky thuat khai béo (declaration)
trong 1 business entity class thi cac Property nao sé& duoc chuyén déi (mapping) thanh

thong tin dudi dang Tag. Mdi property cua cac business entity object s& dugc mapping

thanh mot record cua bang TagAttribute.

[TagContract]
public partial class Profile_Basic

public System.Guid ProfileBasicId { get; set; }

public string UserId { get; set; }
public string FirstName { get; set; }
public string LastName { get; set; }

public System.DateTime Birthdate { get; set; }

l [TagMember(Type = TagMemberType.SingleValue)]
public string ProfilePictureUrl { get; set; }

<business entity class>

#2  Profile_Basic ]

= Properties
@9 ProfileBasicld
2 Userld
5 FirstName

5 LastName

73 Gender

“ Birthdate

3 MaritalStatus

new instance of

7 ProfilePictureUrl
9 AddressLinel
77 AddressLine2

new instance of

-

‘ TagAttribute
Class
- Attribute
9

= Properties
%7 Attachment
% Level
% ModifiedDate
= Objectld
= Parentld
' ParentName
= Required
= Status
“F TableReference
o5 TagAttributel
S TagAttribute2
o= Tagld
’_‘f' TagName
oS TagValue
o Weight

& Methods

@ TagAttribute

Hinh 44. Mapping dir liéu khi sit dung JobZoom framework

Xay dung kién tric cong thong tin tim viéc| Giai phap kién tric cong thong ek
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7.2.3 Taxonomy - giai phap w&ng dung ciu tric phan loai va lwu trir thong tin

wng dung vao JobZoom framework

7.2.3.1 Té charc thdng tin theo theo cay phan cdp

Vién dé: Lam thé nao dé té chirc thong tin theo cay phan cdp hi¢u qud nhdt
trong pham vi JobZoom

% Theo hudng giai quyét 6.2 (luu trit dudi dang tag két hop td chirc thong tin theo
taxonomy) va trong kién trdc tong quan cua JobZoom Framework trinh bay cac Use
case caa mot hé thong thong tin tim viéc hudng dén hai ddi twong cu thé (ngudi ding
dau cudi): nguoi tim kiém viéc (Job Seeker) va Doanh nghiép tuyén dung (Employer).

< Vi vay thdng tin to chie, luu trit tap trung md ta 2 ngudn théng tin chinh: Job
Seeker va Employer.

Gidi phap:

% Theo hwéng gidi phap té chizc cdy phan cap trong phan 4.1, to chuc théng tin
phan cip hierachy theo 3 cip bao gém: Root node (level 1), cac Node phan Iop -
Classification nodes (level 2), node 14 (level 3) két hop giai phap tao mdi twong quan

gitra cac node la (similar term).

"ligii \

\
—_— N
- ~ -

Cong Ph\{c =~
(Profile)\
Y \
Basic Educaqon Skm
“ me

D:ﬁ“\ NH

\\ N \ \

\44\

Node

}igatmn
Node

Comp05|te

‘ abstract Component

(Node)

it
inkerit
Node

Hinh 45. Té chirc théng tin phan cép

inh

Leaves

Xay dung kién tric cong thong tin tim viéc| Giai phap kién tric cong thong e
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< Ap dung Composite pattern (design pattern) vao thiét ké cac classes cua Cay

phan cip

Component oL
p.érent
+ operation()
Leaf Composite

+ operation() + operation() -~ 1
+ add() child

+ remove()

+ getChild()

Hinh 46. Composite pattern

o Ap dung composite pattern vao bai toan cay phan cap trong JobZoom
nhu sau:

o Mbi node (root node, classification nodes, leaf nodes) trén cay, dugc mo
ta bai TagAttribute Class.

o Céc nodes mang tinh dic diém tap hop cac nodes con (root node,

classification nodes)

Class mé ta mdi Node

trong cay

| TagAttribute 2
Class
- Attribute

= Properties
5 Attachment )
B Level Class mé ta Root node,
§ g‘:""&‘:o‘“ classification nodes tap
jec

5 Parentld
ﬁ ParentName % TagAttributeComposite
' Required ) >
& Status | TagAttributeCo...
“F TableReference Class
o= TagAttributel Eatoohttribue
A TagAttribute2
= Tagld {
5F TagName
o TagValue
F Weight

= Methods

| @ TagAttribute

ho’p cac nodes con

o

Hinh 47. Class diagram mo ta té chiic cAy phan cip

Xay dung kién tric cong thong tin tim viéc| Giai phap kién tric cong thong s
tin tim viéc JobZoom
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7.2.3.2 Gidi phap tgo méi twong quan giira cac cay phan cdp

Van dé: chung ta da giai quyét bai toan 1 vé viéc to chtrc va luu trix thdng tin
linh hoat gitp kha ning so khop thong tin. Trong phan 7.2.2.2 d3 trinh bay giai phap
mapping cac entity schema dé phuc vu té chic théng tin theo dang Tag. Trong bai
todn JobZoom nhan dién hai théng tin chinh: thong tin nguoi tim viéc (job seeker) va
thdng tin vé cdng viéc cu thé (job title requirement).

Pé hai thdng tin ndy c6 thé so khdp nhau doi hoi viéc to chac thdng tin hai
théng tin nay phai c6 cac Node phéan hoach 16p (Classification nodes) mé ta cac tiéu
chi phan 16p cua cay phan cap thong tin (jobseeker profile, job title requirement).

Van vé mdi website tim kiém viéc 1am déu cd chién luoc dinh nghia cac thudc
tinh phan 16p céc thong tin theo cay phan cip khac nhau. Vi du c6 website ¢ chién
lugc chia théng tin theo: thong tin co ban (basic), bang cap, ki nang. C6 website thi
c6 doanh nghiép thi dinh nghia theo cac tiéu chi: thong tin co ban (basic), qua trinh
hoc tap (education), qua trinh lam viéc (work), ky nang (skill).

Vdn dé vdy 1am sao kién trac té chac thong tin theo cay phan cdp cho phép
nguwoi xay dung website ¢ thé dinh nghia cdc tiéu chi so khop, tirc 14 cac thugc
tinh phan lép (classification nodes) dam bao khd ning so khép thong tin cac théng
tin trén cac tiéu chi phan leép do.

Gidi phap:

Xay dung kién tric cong thong tin tim viéc| Giai phap kién tric cong thdng
tin tim viéc JobZoom
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Classification

Root Node

= X Abstract
JobZoom
Tree

ication

Overide viéc dinh
nghia sy rang budc
_~  cacclassification

inherit

“““““ ] node
______ new instance. _ _ _
I oo ] \
| new jhst | |
i Object Object 1
| 1
e / o 7/ | ASP.NET MVC
{ Developer
(Job Title)
i m—

. 2

gree
¥ L2 ¥ K 4 2 v v
L 4 v L 4 ¥ 2 v v I Age I l Location | l Bachelor ” College ] NET (v} Asﬁ:;/":‘

| Age Location ” Bachelor ” Master H NET ” c# “ Java

Windows
Phone

)

Hinh 48. Cac thugc tinh phan lép dam bao kha niang so khép thong tin
Tur giai phap thiét ké trén 7.2.3.1 dinh nghia ciu tr(c cdy phan cap thong tin
chung. Dé ting kha ning mé rong Class thiét ké nay, chuyén doi sang Abstact
Class.
JobZoomHierarchyTree dinh nghia giao dién:

o Dinh nghia ndi dung céc Classification Nodes

Tuy theo myc dich sir dung cay phan cip nay vao viéc mo ta thdng tin nao (vi
du jobseeker profile hay jobtitle requirement..) ma Website thiét ké Class mo ta
cay phan cap théng tin caa riéng minh (tam goi 1a Custom Hierarchy Tree).
Tao nén cac thdng tin riéng theo cau tric cay phan cip tir Instance ciia Custome
Hierarchy Tree (vi du nhu tao 2 Object vé <jobseeker profile tree> va <jobtitle
profile tree> (trong vi du hinh trén website quan Iy hai thong tin vé Profile
Cong Phdc va Job ASP.NET MVC)

Matching tool - Giai phap so sanh d¢ twong quan giira cac thong tin duoc
t6 chitc theo cau truc cay phan cap.

Van dé: So khép gitra cac thong tin duoc t6 chuc theo cau trdc phan cap

Xay dung kién tric cong thong tin tim viéc| Giai phap kién tric cong thong Bl
tin tim viéc JobZoom
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Thong tin vé nguoi tim viéc va yéu cau tuyén dung dugc to chie dudi dang
taxonomy da cap. Viéc so khép céc thdng tin ndy vaoi nhau nhiam hd trg doanh nghiép
danh gia ¢ng vién va hd tro tng vién nhan ra cac ki niang, nhirng thudc tinh con thiéu
can b sung tng véi mot vi tri 1am viéc tai mot doanh nghiép cu thé.

% Giai phap:

Cleansing, Identify Identity and Assign weights to

standardization and > attributes > Identity Attributes
@‘ so on @ @
\ 4

Matching based on
Absolute Match for identity attributes to

all attributes define the match

windows

@)

Is Match?

£
e
B
2
(V)
(8]
i©
Q
)
a4
g
3 /
&
Yes 8
o No
a v
o £
£ 8 A
c® Similarity match for
s E all attributes
ES
el
— T
< £ -
Multiply match results in
v previous step for each
attribute with attribute
Obtain match results .| weights. Sum up the
for each attribute ” results to obtain
aggregate match score

- for the records and
@ @ express in percent

Hinh 49. M6 hinh giai phap so sanh d§ twong quan giira cac thdng tin trong JobZoom

< Budéc 1: Lam sach va chuan hoa dit liéu.
L4y thong tin vé ho so tng vién va yéu cau tuyén dung, chuan hoa va lam sach
thong tin chuan bi cho viéc so khap.
< Budc 2: Xac dinh cac thudc tinh can so khop
Duya vao nhitng thugc tinh miéu ta yéu cau tuyén dung dé chon ra nhitng thuoc

tinh can lay ra tir ho so @ng vién

Xay dung kién tric cong thong tin tim viéc| Giai phap kién tric cong thdng
tin tim viéc JobZoom
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< Budc 3: Xac dinh Weight (tam quan trong) cho tirng thudc tinh (Weight 1a sé
nguyén cé gia tri tur 1-5)

< Buwéc 4: Dya vao cac thugc tinh can so khép dinh nghia cac tién trinh so khép

*» Buéc 5:

Pau tién, cac thudc tinh trong CV sé& dugc so khop theo phuong phap “Absolute
Match” dé so séanh voi cac thudc tinh trong yéu cau tuyén dung. Néu thudc tinh A
trong CV hoan toan khép véi thudc tinh B trong yéu cau tuyén dung, thi két qua so
khép cho thudc tinh nay 1a 100%. Néu A khdng khép hoan toan véi B, sé tiép tuc thuc
hién “Similariry Match” — so sanh c6 muc d6 tuong quan giira cac thudc tinh. Két qua
so khop 1a mirc d6 tuong quan giira thudc tinh A va B ¢6 don vi tinh 12 phan tram.

< Buwéc 6: Tap hop két qua so sanh cho tirng thudc tinh

< Buwéc 7: Ung véi mdi két qua so khop thudc tinh, két qua so khép cua ting
thudc tinh s& duoc nhan véi weight (tim quan trong) caa mdi thudc tinh, sau d6 tong
hop dé dua ra sé diém so khop gitta CV ung vién va yéu cau tuyén dung.

Y. Attribute Score (%) * Attribute Weight

S 0 =
core (%) Y. Attribute Weight

7.2.4.1 Absolute Match

Absolute Match 1a so khap tuyét d6i, A phai hoan toan khép véi B. Két qua so
khép gitia A va B 12 0% hozc 100%

Gia tri dau vao: Tap hop TagName, TagValue va CompareType cua yéu cau
tuyén dung, tap hop TagName va TagValue cua CV ung vién.

Gia tri dau ra: Két qua so khép bang phuong phap “Absolute Match”

Ung véi kiéu dix liéu roi rac (Discrete), CompareType la equals (=)

Ung voi kiéu dir liéu tha ty (Ordered), CompareType la GreaterThan (>=)

Ung voi kiéu dir lieu lién tuc (Continuous), c¢d thé &p dung moi loai
CompareType

Hé thong so khap s& tién hanh so khép TagName, néu TagName giita yéu cau
tuyén dung va TagName cua ung vién giéng nhau, s& di so sanh cac TagValue theo

CompareType ra cho ra két qua.

Xay dung kién tric cong thong tin tim viéc| Giai phap kién tric cong thdng
tin tim viéc JobZoom
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Vi du: Trong yéu cau tuyén dung, tap thuoc tinh c6 duy nhat mét thudc tinh co
gié tri TagName = “Age”, TagValue = “19”, CompareType = “GreaterThan”, ung
vién nop ho so du tuyén c6 thudc tinh TagName = “Age”, TagValue = “21”. Pau tién,
hé thong s& so khap TagName véi nhau, hai TagName nay hoan toan giéng nhau nén
s& chuyén qua so sanh TagValue, “21 >= 18”, két qua cua biéu thic so sanh nay la
true, nén két qua so khop gitra tng vién nay va yéu cau tuyén dung 1a 100%. Nguoc
lai, néu CompareType 1a “EqualTo” thi biéu thic “21 = 18” cho két qua sai, két qua
so khop giita tng vién va yéu cau tuyén dung 1a 0% va duoc chuyén qua so khép bing

Similarity Match

7.2.4.2 Similarity Match

So khép c6 mirc do twong quan, A turong quan B va ¢6 mot sé diém tuong Gng.
Két qua so khép gitra A va B trong khoang tir 0% dén 100%

Gia tri dau vao: Tap hop TagName cua yéu cau tuyén dung, tap hop
TagName cia CV @ng vién, tén cdng viéc tuyén dung dang xét va két qua

Gi4 tri dau ra: Két qua so khép bang phuong phéap “Similarity Match”

Piéu kién: Két qua Absolute Match bang KHONG, kiéu dix liéu roi rac

Hé thdng tién hanh lay vé mic d6 twong quan giita hai tir khod TagName cua
nha tuyén dung va TagName cua &ng vién, véi goc nhin 13 cdng viéc tng vién dang
dur tuyén. Hé thdng s& tra vé mic d6 so khép gitta hai TagName nay, dy ciing 1a két

qua cua Similarity Match

7.2.5 Data Mining engine - giai phap #ng dung Decision Tree vao kién truc
JobZoom framework
% Pivot transformation:
Trong qué trinh xay dung cay quyét dinh thdng qua giai phap kién trac Iuu trit
va so khap théng tin, k¥ thuat Pivot transformation dugc ching t6i tng dung nhu sau:
Thoéng tin cho tung vi tri lam viéc dugce luu trir theo dang Tag. Vi du dir liéu
cua thong tin tuyén dung gém vi tri dang tuyén (Job Title), tén cong ty (Company), va

mét tap hop cac yéu cau/ tiéu chi, vai mdi hang 1a mot tiéu chi cu thé.
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Data Developer OOP

Records Developer Software design
Developer DBMS
Developer .Net Framework
Tester Testing Technique
Tester .Net Framework
Tester Automation Testing
Tester DBMS

Bang 12. Bang dix liéu cac thong tin tuyén dung trwéc khi Pivot trén cot Tag

Dua vao thong tin vi tri ding tuyén (JobTitle) 1am khda, s& chuyén doi céc tag
thanh tén cot, gia tri cua cac cot nay la kiéu boolean thé hién c6 hay khéng yéu cau

tiéu chi nay ddi véi vi tri dang tuyén. Bang sau minh hoa két qua qua trinh xir Iy di

liéu.

Data Developer | True | True True | True False False

Records | Tester False | False True True True True

Bang 13. Bang két qua sau khi Pivot Transformation

Taxonomy . . DecisionTreeNode table
Decision Tree
Algorithm and Eng]ne DecisionTreeNodeDistribution
Parameters table

Hinh 50. Dir liéu d4u vao va dau ra Decision Tree Engine ciia JobZoom framework
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1. Preprocessing data and export data to view

2. Create Analysis Services Data Source

3. Create Analysis Service Data Source View

4. Select Algorithm and declare parameters

5. Create Mining structures and mining models

6. Processing Mining Model
—_—

7. Export Mining Model data to database (Database Engine)
e

8. Clean up and close connections

Hinh 51. Cac bwéc xay dwng cay quyét dinh trén JobZoom framework

DecisionTreeNode DecisionTreeNodeDistribution
Column Mame Data Type Allow Mulls Column Mame Data Type Allow Mulls

% MNODEID varchar(100) o= | § MNODEID varchar(100)
MODEL_NAME varchar(100) ATTRIBUTE_MAME  nvarchar{256)
MNODE_TYPE int ¥ ATTRIBUTE VALUE  nvarchar(7)
MODE_CAPTIONM rvarchar(256) SUPPORT float
CHILDREM_CARDIMALITY int PROBABILITY float
PARENT_ID wvarchar(100} VARIANCE float
MNODE_DESCRIPTION ntext VALUETYPE int
MODE_RULE ntext
MARGIMNAL_RULE ntext
MNODE_PROBABILITY float
MARGIMNAL_PROBABILITY float
MODE_SUPPORT float
MSOLAP_MODEL_COLUMM rvarchar(256)
MSOLAP_MODE_SCORE float
MSOLAP_MODE_SHORT_CAPTIOM  nwvarchar{256)
ATTRIBUTE_MAME nvarchar(256)

Hinh 52. Céu tric bang DecisionTreeNode va DecisionTreeNodeDistribution

Dit liéu dau vao va dau ra, cac budc xay dyng cay quyét dinh va hai bang luu trir

dir liéu da khai thac cua JobZoom framework hoan toan giéng vai giai phap kién tric
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luu trir va so khép caa chung toi dua ra. Viéc tién hanh xay dung cay quyét dinh cua
JobZoom ciing trai qua cac giai doan theo thir ty nhu sau:

- Tién xur ly dit liéu

- Tao Data source

- Tao Data source view

- Dinh nghia va truyén gié tri tham so thuat toan

- Tao Mining Structures va Mining Models

- Tién hanh khai thac di liéu

- Xuét dir liéu da khai thac vao database engine

- Don dep va déng céac két nbi.

Van dung giai phap xay dung cay quyét dinh dé xac dinh dugc cung cip boi “nén
tang kién tric luu trit va so khép thong tin” noi trén, chung t6i nhan thiy giai phap
nay rat kha thi trong van dé goi y cho nguoi dung viét CV, cai thién nhiing diém yéu
ctia ban than va giup doanh nghiép ding tuyén yéu cau cdng viéc mot cach dé dang

hon so v&i cac website tim viéc hién nay.

7.2.5.1 Gidi phap hé tre té chic thong tin hé tre' xay dwng cay quyér dinh
*:  DedsionTreeNode

= Properties
# NODE_ID
50 MODEL_MAME
5 NODE_TVYPE
' NODE_CAPTION <+ DecisionTreeNodeDistribution
57 CHILDREN_CARDINALITY .
5 PARENT_ID
57 NODE_DESCRIPTION
3 NODE_RULE
57 MARGINAL_RULE
0 NODE_PROBABILITY

= Properties
# NODE_ID
57 ATTRIBUTE_NAME
5 ATTRIBUTE_VALUE

5 MARGINAL_PROBABILITY 1 g: ;lé;';i:-lrm"f

% NODE_SUPPORT

25 MSOLAP_MODEL_COLUMN g: ﬁ[ﬁ%&

5 MSOLAP_NODE_SCORE

5 MSOLAP_NODE_SHORT_CAPTION = Navigation Properties
5 ATTRIBUTE_NAME %] DecisionTreeNode

= Mavigation Properties

'::-*1 DecisionTreeModeDistributions
'::-*1 DecisionTreeMode_Childs
'3‘_-’1 DecisionTreeMode_Parent

[0l

Hinh 53. Cau truc dir liéu cay quyét dinh #1
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7.2.5.2 Gidi phap #ng dung gidgi phap Business Intelligence ci#a Microsoft SQL
Server 2008 trong vigc xay dung cay quyét dinh

Microsoft SQL Server Denali cung cip mot moi truong lam viéc véi cac mo
hinh khai thac dir liéu duoc goi 1a “Business Intelligence Development Studio”. Mo6i
truong nay bao gdom céc thuan toan khai thac dir liu va cac cong cu xay dung giai
phap toan dién cho cac dy an khac nhau dé hon. Microsoft SQL Server Analysis
Services 1a mot thanh phan cua Microsoft SQL Server Denali chay trén nén tang cua
Microsoft Visual Studio cung cp nhiéu giai phéap, ang vai tirng giai phap 1a Microsoft
tap hop nhiéu thuat ton c6 thé sir dung trong khai thac dit liéu. Sau khi tién hanh st
dung va danh gia mot s6 cong cu hd tro tao cdy quyét dinh hién c6 nhu Weka,
Mircosoft Analysis Services APL... chung toi quyét dinh lya chon Mircosoft Analysis
Services API dé ung dung giai quyét bai toan cua nhom. Viéc st dung Mircosoft
Analysis Services API gip ching t6i c6 thé d& dang xay dung cay quyét dinh mot

cach doc lap, khéng phu thudc vao “Business Intelligence Development Studio”.
’_llnterinr
branch nades
Model

Root | tree
(AN —{ leaf nodes

Interior
— sub-branches

Hinh 54. CAu tric cay quyét dinh khi sir dung MS Analysis Services AP1?°

Data Source
Data Source View
Mining Structure

Mining Model

Algorithm name and

Parameters

Microsoft

Model content

Analysis Services

Hinh 55. Dit liéu nhap xuit khi sit dung MS Analysis Services API

Dir liéu dau vao Mo ta

Data source Khai bao database chira cac bang dir liéu

26 Ngudn: http://msdn.microsoft.com/en-us/library/cc645758.aspx
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Data source view Ung vé6i Data source, lya chon cac table hay view dung dé

khai thac vai cac phuong phap khai thac dir liéu dugc cung

cap san trén MS Analysis Services

Mining structure Cau trdc cua dir lieu khai thac (lién két véi Data Source
View)

Mining model Khai b4o mot model tir Mining Structure dé tién hanh khai
thac dix liéu

Algorithm name and | Tén thuat toan va cac tham s6 can cung cap cho thuat toén.

Parametter Khai bdo kém theo Mining model

Bang 14. Bang mo ta dir liéu dau vao khi sir dung MS Analysis Services

Model content

Mo ta

MODEL_CATALOG

Tén database chira model

MODEL_NAME Tén model
ATTRIBUTE_NAME Tén thugc tinh du doan (phan 16p)
NODE_NAME M4 node
(NODE_UNIQUE_NAME)

NODE_TYPE Kiéu node.

Kiéu 1 - Model: node gbc cia model

Kiéu 2 - Tree: node gbc cua cay, co
NODE CAPTION la “All”

Kiéu 3 - Interior: node c6 node con

Kiéu 4 - Distribution: node 14

Kiéu 5 - Regression tree: node goc cua cay
dé quy, c6 NODE_CAPTION Ia “All”

NODE_CAPTION

Tén dau dé cua node

Vi du: “NET = True”: cac node con cua
node nay bao gom chinh n6 déu co cac
dong dir liéu chaa thuoc tinh .NET

CHILDREN_CARDINALITY

S6 lwong node con cap 1

Xay dung kién tric cong thong tin tim viéc| Giai phap kién tric cong thong B
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Node 14 lubn c6 gia tri bang 0 (KHONG)

PARENT_UNIQUE_NAME

Node cha

NODE_DESCRIPTION

Tap hop cac NODE_CAPTION dé dan dén
node hién tai, phu thudc vao d6 sau cua
cay.

Vi du: Java = False and C# = True, dé dén
node nay, cac dong record phai khéng chara
Java va c6 chira C#, node c6 dau dé la
“Java = False” s& la node cha ctuia node “C#

= True”

NODE_RULE

M6 ta NODE_DESCRIPTION bang XML

MARGINAL_RULE

M6 ta NODE_CAPTION bang XML

NODE_PROBABILITY

X&c suat xay ra node

MARGINAL_PROBABILITY

X&c suat xay ra node khi xay ra node cha

NODE_DISTRIBUTION

Sy phan b gié tri phan Iép caa node
NODE_DISTRIBUTION la bang 16ng,
duogc luu trix trong Mining model. Bang
NODE_DISTRIBUTION bao gom céc
thudc tinh sau:

ATTRIBUTE_NAME: tén thugc tinh phéan
l6p

ATTRIBUTE_VALUE: cac gi4 tri cd thé
xay ra cua thugc tinh phan lop
SUPPORT: s6 luong trudng hop c6 thudc
tinh phan 16p mang gia tri bang
ATTRIBUTE_VALUE tng voi
NODE_SUPPORT.

PROBABILITY: bang ty sé gitra
SUPPORT va NODE_SUPPORT

Xay dung kién tric cong thong tin tim viéc| Giai phap kién tric cong thdng
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VARIANCE: Phuong sai. D6i Vi cac gia
trj roi rac, phuong sai s& bang 0 (KHONG)
VALUETYPE: kiéu gia tri (Missing hoic

Discrete)
NODE_SUPPORT S6 lugng dong dir liéu twong tng vai node
(s6 trudng hop xay ra)
MSOLAP_MODEL_COLUMN Chi ra cac cot co thé dung dé du doan
MSOLAP_NODE_SCORE Hién thi dén s6 diém twong (ng véi node

MSOLAP_NODE_SHORT _CAPTION | Phuc vu cho muc dich hién thi

Bang 15. Bang mo ta dir li¢u dau ra khi sir dung MS Analysis Services

7.2.5.3 Cdc buwdc trién khai xay deng cay quyér dinh

Taxonomy . . DecisionTreeNode table
Decision Tree
Algorithm and Englne DecisionTreeNodeDistribution
Parameters table

Hinh 56. Dir liéu diu vao va dau ra caa Decision Tree Engine

1. Preprocessing data and export data to view

2. Create Analysis Services Data Source |

3. Create Analysis Service Data Source View

4. Select Algorithm and declare parameters

5. Create Mining structures and mining models

6. Processing Mining Model

7. Export Mining Model data to database (Database Engine)

8. Clean up and close connections

Hinh 57. Tién trinh xay dwng cay quyét dinh caa kién trac
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7.2.5.3.1 Tién xur ly dix liéu

Dit liéu dau vao, cu thé 1a taxonomy s& duoc Decision Tree Engine tién xt 1y dé
cho két qua t6i uu nhét.

- Hé thong sé tao ra cdc view twong img doi Véi ting logi déi trong trong
taxonomy. Loc cac dong di liéu luu trit “nhu cau” hay “thong tin dap tng nhu cau”,
cac “nhu cau” hay “thong tin dap (ng nhu cau” nay duoc phan nhém theo tén va co
mot tién t6 (prefix) twong ung (vi du “nhu ciu” c6 tién t& 1a “NC” trudc mdi tén
view).

- D lieu luu trit dwoi dagng taxonomy phdi théng qua ky thugt Pivot
Transformation cia SQL Server nham gidp cho viéc khai thac dit liéu bang cay quyét
dinh thuc hién dé dang hon.

- Loc cac ky tw dac biet ma MS Analysis Services khong thé xiz ly bao gom
“LN V2" &% +=()[I{}<>" dé dam bdo gii nguyén tén thugc tinh cho “nhu cau”
va “théng tin ddp g nhu cau”. Viéc ma hod cac ky tu dic biét khic phuc dugc
khuyén diém cua Microsoft Analysis Services ciing nhu ciia “Business Intelligence
Development Studio (BIDS)” (trong BIDS cac ky tu dac biét khong dugc gitr lai, tén
cac thugc tinh ¢ ky tu dac biét sé€ bi BIDS lugc bo)

PAu vao: taxonomy

PAu ra: cac view luu trir cho timg “nhu ciu” va timg “théng tin dap ¢ng nhu
cau”, c6 tién td dé phan biét gitta view luu trit “nhu cdu” va view luu trit “thdng tin
dap ung nhu cau”. Cac view dugc xur Iy bang ki thuat Pivot Transformation va duoc

mé hoa cac ky tu dac biét

7.2.5.3.2 Tao Data source

Tao data source dwa vao thong sé két nbi dén Database Engine luu trit
taxonomy.

Pau vao: Thong sb két ndi dén Database Engine luu trir taxonomy

Pau ra: Data source object
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7.2.5.3.3 Tao Data source view

Dua vao Data Source, ty dong dya vao cac tién té duoc tao ra & budc tién xu ly
dix liéu, tir d6 tao ra cac Data source view. Cac view cé tién td phi hop s& duoc tao
view hd trg tao Mining Structure.

PAau vao: Data source object, prefix dugc dinh nghia & budc tién xir ly dir liéu

Piu ra: Data source view object

7.2.5.3.4 Dinh nghia cac tham s6 thuat toan

Lua chon thuat toan xay dung cay quyét dinh va céc tham sb tuong tng.

Céc tham s¢ thudt toan bao gom:

- HoldoutMaxPercent: s6 lugng dit liéu dung dé kiém tra (don vi tinh: %)

- SCORE_METHOD: Tén thuat toan dung dé xay dung cay quyét dinh
(Entropy, Bayesian with K2 Prior, hay Bayesian Dirichlet Equivalent (BDE) Prior)

- COMPLEXITY_PENALTY: kiém soat mirc d6 phat trién cua cay

- SPLIT METHOD: Phuong thirc phan nhanh (Binary, Complete, Both)

- MAXIMUM_INPUT_ATTRIBUTES: Sé thudc tinh dau vao tdi da

- MAXIMUM_OUTPUT_ATTRIBUTES: S thudc tinh dau ra tdi da

- MINIMUM_SUPPORT: Chi dinh sé luong tdi thiéu cac trudng hop
phai c6 cac tap phd bién trude khi thuat todn tao ra mot quy tic.

Pau vao: KHONG

PAu ra: cac tham sé tham gia vao qué trinh xay dung cay quyét dinh

7.2.5.3.5 Tao Mining Structures va Mining Models

Cac tham so thuat toan dugc tao & giai doan trén s& duoc st dung dé tao ra
Mining Structure va Mining Model. Data source va Data source view cung vai prefix
s& xac dinh cac model can tién hanh xay dung cay quyét dinh, cac view co trong Data
source view co prefix twong (ng sé duoc tién hanh xay dung cdy & budc tiép theo
nham tranh sy l1ang phi tai nguyén hé thong.

Pau vao: Data source, Data source view, tham sé thuat toan, prefix duoc dinh
nghia budc tién xu ly dir ligu

Pau ra: Mining Structures va Mining Models duoc tao
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7.2.5.3.6 Tién hanh khai thac di liéu

Sau khi c&c Mining Structures va Mining Models duoc tao ra, dir liéu sé duoc
nap va xu ly, qué trinh xir Iy c6 thé kéo dai hang gio, hang tuan hay hang thang phu
thudc vao sé luong dit liéu. Viéc tién hanh khai thac dit liéu trén mot server doc 1ap
Véi server chinh s& gop phan dam bao hiéu ning cua hé thdng khi xay dung cay quyét
dinh.

Pau vao: Mining Structures va Mining Models dugc tao

Pau ra: Mining Models da duogc xir ly

7.2.5.3.7 Xuat dir liéu da khai thac vao Database Engine

Sau khi dit liéu da duoc phan tich xong s& dugc luu trit V& Server chinh dé d&
dang truy xuat. Céc ky tu dic biét duoc ma hoa & giai doan tién xt ly dir liéu s& duoc
giai ma ¢ giai doan nay.

Mot “Linked Server” dugc tao ra trén Database Engine nham két ndi, ldy di
licu tir Analysis Services thdng qua ngén ngit truy van MDX va ngdn ngit truy van
SQL. “Linked Server” 1a ky thuat lién két cac Server lai véi nhau, gitp truy van di
liéu tir mot database dat tai server khac (hoac mét instance khac caa SQL Server).
Trong qua trinh xuat dir liéu, cac Mining Model sé dwot lién két véi nhau théng qua
node géc ciia model (NODE NAME = “0”, NODE_TYPE = 1), cac node gbc cua cay
(NODE_CAPTION = “All”, NODE_TYPE = 2) s& dugc chuyén thanh tén cua “nhu
cau” hay “thong tin dap tng nhu cau” dé dé dang truy van.

Pau vao: Mining Models da dugc xir Iy

Pau ra: DecisionTreeNode va DecisionTreeNodeDistribution chta két qua

khai thac (cac cay quyét dinh da duoc lién két véi nhau)

7.2.5.3.8 Don dep va dong cac két ndi
Sau khi cay quyét dinh dugc hoan thanh va luu trix tré vé database chinh, can
don dep cac bang dir liéu tam va dong cac két néi sir dung trong qua trinh tao cay.
Pau vao: Két qua caa qua trinh xay dung cay quyét dinh.

Pau ra: Don dep dit liéu va dong cac két ndi.
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7.3 Sosanh Job Zoom véi cac website tim viéc hién tai

M6 hinh kién trdc khac phuc nhitng diém yéu caa cac website tim viéc hién co:

STT Céc website tim viéc hién tai

Pang thoéng tin tng vién va théng tin

vé viéc 1am dudi dang van ban

CV theo khudn mau, han ché trong
viéc hd trg nguoi tim viéc moé ta minh
chung cho nhiing kinh nghi¢m hay ky

nang cua ho

JobZoom framework

Ping thong tin tng vién va yéu cau
tuyén dung dudi dang tag, dat duoc su
linh hoat va dé dang so khép hon.

Chutc ning goi y tng vién bo sung
thdng tin hd so con don gian (chi goi
y ung vién nén cap nhat cac théng tin
quan trong nhu kinh nghiém lam viéc,
hoc van), khong c6 huéng dén mot vi
tri 1am viéc hay nganh nghé ma ung
vién mubn lam viéc, khéng goi y
nhitng thong tin c6 thé quyét dinh co

hoi viéc lam cho tng vién.

Ho tro wng vién viét CV: JobZoom
goi y nhiing thuoc tinh quan trong
gilp Gng Vién tao 4n twong véi CV
cia minh, dong thoi, nhiing ky ning
ma JobZoom goi y tng vién chua cé
dé ung vién kip thoi bd sung kién thuc

hay kinh nghiém cho ban than.

H& tro tdt viéc tim kiém cong viéc, hd
so tmg vién nhung chua thay dugc sy
so khop gitta yéu cau tuyén dung va

hé so ctia ang vién.

C6 thé so khop giira yéu cau tuyén

dung va hd so cta tng vién

Khong hd tro nha tuyén dung ding
thong tin tuyén dung

JobZoom hd trg nha tuyén dung dang
thong tin tuyén dung bang phuong
phép khai thac di li¢u

Bang 16. So sanh JobZoom framework véi cac website hién tai
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8 Panh gia va hwong phat trién

8.1 Nhirng diém lam dwoc

- Kién tric giai quyét duoc nhu cau lwu trir thong tin nhiéu, da dang, d& dang
trong viéc tim kiém va so khop

- T6 chic thong tin linh dong dudi dang tag két hop taxonomy. Thong tin dugc
lwu triv dudi dang cdy da cap va c6 mirc do trong quan giira cac tag.

- Hé thng so khap linh hoat, két hop mirc do twong quan giira c4c tag giai quyét
dugc khuyét diém cuaa viéc so sanh object (A phai khép hoan toan véi B).

- Kién tric d& dang trién khai, mé rong, dong thoi hiéu ning cua hé théng van
dugc dam bao khi 4p dung cay quyét dinh va hé thdng so khop dé goi ¥ cho actor xay
dung cay thdng tin nhu cau va “thong tin ddp (tng nhu cau” mot cach nhanh chong va
hiéu qua.

- Khéc phuc han ché cua “Microsoft Analysis Services?”: khong hd tro xu ly ky
tu dac biét. Hoan toan khéng phu thuoc vao céng cu “SQL Server Business
Intelligence Development Studio®®”

- Ung dung kién trdc vao bai toan JobZoom nhim danh gia kha ning to chuc
thong tin linh hoat, hiéu qua caa hé thong so khép, dong thoi danh gia tinh mé rong,
dé dang trién khai va tai st dung cua kién trc khi 4p dung trong cac linh vuc cin luu
trir va so khaop théng tin.

- Nhoém da xay dung va phat trién JobZoom framework tng dung nhiing diém
manh cua bai toan kién tric:

e Nguoi tim viéc tim kiém cong viéc phi hop nhanh chdng, viét CV dé dang hon
dwa vao goi y tir két qua khai thac dir liéu va hé théng so khop

e Nha tuyén dung dé dang ding tuyén yéu cau cong viéc mot cach chi tiét va lua
chon wng vién phi hop véi vi tri 1am viéc théng qua hé thong so khap va cay quyét
dinh. Hé thdng so khép gitap danh gia tng vién cho két qua cu thé (yéu cau nao dat

hay khong dat va s6 diém tmg vién dat duoc)

2" Microsoft Analysis Services: Thanh phan ciia Microsoft SQL Server, dung dé khai thac dir ligu
28 SQL Server Business Intelligence Development Studio: Cong cu hd trg khai théc dit liéu ciia Microsoft SQL
Server

Xay dyng kién tric cong thong tin tim viéc| Panh gia va hudng phat trién



TRUONG DAI HOC HOA SEN KHOA LUAN TOT NGHIEP

e JobZoom Framework dé& dang trién khai, ma rong, két hop dugc véi phuong
phap khai thac dit liéu “cay quyét dinh” tao nén tang cai thién kha niang thich ung cua

hé théng véi ting loai nganh nghé.

8.2 Nhirng diém han ché

Tuy ¢6 nhitng wu diém nhu trén nhung do kinh nghiém, thoi gian han ché nén kién
trdc hé thong ciia nhém ching t6i cling con mot sé han ché can khic phuc:

- Cay da cap con ¢ mac triru twong théng qua bang SimilarityTerm dé thé hién
mirc do tuong quan gitra cac tag, viéc xac dinh d6 twong quan gitta cac tag sé dugc
trién khai d& dang dya vao tinh d& dang mé rong cua kién trc.

- Chua duoc 4p dung vao thyuc té nén bai toan kién tric van con ¢ mac triru
tuong, can diéu chinh dé dam bao tinh khach quan va linh hoat cua hé théng so khap.
Dit liéu kiém tra van chua nhiéu chua chimg minh duoc hiéu qua cua kién tric khi ap
dung vao hé thdng nhiéu nganh nghé.

- Chua trién khai dugc kién tric JobZoom framework trong thuc té nén khé
kiém tra tinh kha thi va téc do tinh toan, so khép va xay dung cdy quyét dinh do nhém
phat trién khi trién khai véi s6 luong ngudi ding 16n. Tuy nhién, hiéu ning cua hé
thng duogc cai thién théng qua viéc xay dung cy quyét dinh trén mot hé théng doc
lap sau d6 luu trit két qua vé database chinh dé truy van nhanh chong, duyét thong tin

duogc luu trir dudi dang cay nhanh hon luu trir dudi dang van ban.
8.3 Huwéng phat trién

8.3.1 Xa&c thue dd tin cay cia CV va yéu ciu tuyén dung

Cac d6i twong tham gia vao nhitng cong dong truc tuyén thuong 1a cac doi
tuong “ao0” va thuong khdng dugc xac dinh tinh chinh xac, tinh xac thuc cua cac
thong tin dang tai. Viéc xac thyc do tin cay cua CV va yéu cau tuyén dung sé gilp heé
thdng van hanh tt hon, tranh rai ro va tao uy tin véi ngudi sir dung. Véi kién trac linh
hoat cua hé thong ta c6 thé dé dang tich hop cbng cu xac dinh do tin cay cia ngudi

dung tir d6 xac thyc théng tin cua ho.
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8.3.2 Phat trién Semantic web

Véi hé théng hién tai cua ching t6i chi md hinh lai két qua phan tich vé tuong
quan ngir nghia (Semantic similarity) giita cac tag va tich hop vao hé théng bang mot
interface co ban. Viéc xay dung va trién khai hé théng Semantic web s& hd trg ngudi
dung tim kién thdng tin nhanh chéng, chuan xac, théng minh va tra ra két qua so khép

chinh xac hon.

8.3.3 Panh trong sé cho céc thuac tinh dwa vao dé sau cia taxonomy
Phat trién cay da cp dwa vao semantic web, nhiing tag c6 lién quan véi nhiing
tag khéc, khi matching s& duoc mot sé diém tuong tng, s6 diém nay dugc dira vao do

sau cua tag.

8.3.4 Phéan tan dir liéu
Ung dung nhitng diém manh cua co sé dir liéu phan tan nham ting hiéu niang

cho hé théng.

8.3.5 Cong cu hd trg lwa chon wng vién
cong cu hd tro lya chon wng vién: phong van truc tuyén, thuyét trinh qua

internet.... c6 thé duoc phét trién dé hd tro nha tuyén dung va tng vién.

8.3.6 Thu thap thong tin viéc lam tw dong
Gilp thu thap thdng tin viéc 1am tir cac cong thdng tin tim viéc hién tai.

8.3.7 Ap dung quy trinh tuyén dung vao hé thang

Kién trac dua ra cac tng vién c6 sé diém cao cho nha tuyén dung quyét dinh,
day chi la mot khau trong quy trinh tuyén dung (ng vién. Hé thong nén c6 thém quy
trinh tuyén dung, quan ly quy trinh tir 1Gc @ng vién nop hd so dén khi tng vién tro
thanh nhan vién cua cong ty, gip nha tuyén dung dé dang trong viéc quan ly quy trinh

tuyén dung ciia minh.

8.3.8 Phat trién kién tric phan mém theo hwéng dich vu
Kién trac huéng dich vu (Service oriented architecture) dang 13 xu huéng pho
bién, dugc ap dung rong rai trong xay dung kién trdc phan mém dam bao kha ning

linh hoat trong &ng dung vao giai quyét cac bai toan nghiép vu linh hoat, ting ning
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Suat phét trién, bao tri, ma rong phan mém, tir d6 giam kinh phi trong doanh nghiép.
Cung voi xu hudng dién toan dam may (cloud computing), kién tric hudng dich vu
ludn ddng hanh véi xu thé d6. Tir nhitng thuc tién trén, trong twong lai, huéng mo

rong cua JobZoom framework 1a phat trién theo huéng dich vu.
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