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MO PAU
1. Pat van dé

Tai Viét Nam, trong nhiéu nam gan day, khai niém dy an tro nén quen thudc
d6i v&i moi ngudi, dac biét 1a cac nha kinh doanh va ngudi quan ly cac cap. Nhiéu
hoat dong trong cac co quan, to chirc, doanh nghiép duoc thuc hién theo hinh thic
du &n. Hai nhiém vu cuc ky quan trong trong viéc thuc hién mét du an do6 la:

a. DPdnh gid di an. Trude khi trién khai mot du an, ta can phai biét du an c6
dang dau tu hay khong. Cong viéc nay can tién hanh & giai doan dau tién:
Giai doan lua chon dy &n. Bat ky mot ngudi ndo c6 chit hiéu biét vé du an thi
déu c6 nhu cau va khong thé bo qua dugc cong Vviéc nay.

b. Ldp lich dé thuc hién dir &n. Pay 1 cong viéc dau tién cua giai doan thuc hién
du an. Thyc chat, day 1a cong viéc 1ap ké hoach cho quan ly du &n. Sau lan
lap dau tién, cong viéc nay thuong phai l3p lai nhiéu 1an sau mdi chu ky thoi
gian nhit dinh, dé lap ké hoach cho giai doan tiép theo. Do phai tién hanh
nhiéu 1an trong mot dy an, vi vay c6 nhu cau cap thiét phai tu dong hoa hoat
dong nay dé giam cong sirc cua nguoi quan ly, va dic biét quan trong hon ca
la dé dap tng kip thoi hoat dong quan Iy ma du an yéu cau trong ting giai
doan quan ly.

Trén thyc té, nhidu ngudi van thuc hién cac cong viéc nay bang cach thu cong
VGi su tro gilp cua may tinh. Cach d6 thuong mat nhiéu thoi gian, va khong co diéu
kién dé lya chon mot dy &n hay mot phuong an tot tir nhiéu lya chon cd thé. Mic du
da c6 nhitng chuong trinh phan mém quan ly dy an, nhung chi nhiing co quan

chuy@n nghiép hay cac nha chuyén mén mai biét str dung né thanh thao.

Dé cho nhiéu ngudi, trong nhitng hoan canh khéc nhau déu cé thé thuc hién
hai cong viéc trén mot cach dé dang va thuan tién, phuc vu cho cong viéc caa minh,
can thiét phai xay dung chuong trinh dé tu dong hda hai hoat dong nay va cai dat
trén may tinh gidp nguoi binh thuong cé thé sir dung dwoc ngay. Vi muc dich do,
dé tai “ Panh gi4 dy 4n dau tu va 1ap lich cho quan ly du an ty dong” dugc chon
lam dé tai luan van cao hoc. Muc tiéu cua luan van 1a tao ra mot bo cong cu trén
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may tinh dé tro gidp cho nhitng ngudi 1am du an c6 thé thuc hién hai nhiém vu trén
khi ¢ yéu cau. Véi bo cdng cu nay, ngudi binh thuong biét dung may tinh déu cé
thé sir dung duoc ngay, khong doi hoi phai dao tao nhiéu thoi gian nhu cac bo
chuong trinh quan ly du an chuyén nghiép.

2. Poi twong va pham vi nghién ctru
2.1. P6i twong nghién ciru
Péi twong nghién ctu cua luan vin bao gom:
— Codng cu danh gia sy kha thi cia mot dy an dau tu

— Cong cu lap lich thuc hién du &n bang cach sir dung mang céng viéc véi mdi
cung la mot cong viéc (Activity On Arc - AOA), ma da co6 thuat toan vé mang
bang tay dugc nghién ctiu [10].

2.2. Pham vi nghién ctru

Luan van khong nghién ciu toan bo qua trinh quan ly du an, ma chi tap trung
nghién ciru cac noi dung chinh sau:

— Trong viéc phan tich du &n kha thi, sau khi di xac dinh duoc céc yéu tb chi
phi, chi tién hanh tinh toan hai chi tiéu quan trong la hé s hoan vén va thoi

gian thu hai von cua du andé 1am co so lra chon du an.

— Trong viéc 1ap lich du an, chi xay dung mét lich biéu dir an vé thoi gian: bao
gom thoi gian bat dau va két thuc dé thuc hién mdi cong viéc, ciing voi thoi
gian dy phong cia né,va tong thoi gian dé thuc hién toan bo du an. Khi xay
dung lich nay, chua xét dén cac yéu té han ché vé nguon luc (tai nguyén)
khac nhau can thiét cho viéc thuc hién du &n. Bai toan lap lich vai cac rang
budc vé tai nguyén la mot bai toan kho, khdng thé giai quyét trong pham vi

mot luan an thac si.

— Tao mot bo cdng cu cho phép tu dong hoa 1ap ké hoach dy an dap ung duoc
yéu cau thay ddi vé cau tric du an (cac cdng viéc va trinh tu) cling nhu thay
d6i nhitng dix liéu vé thoi gian va nguon luc ding cho céng viéc trong qua
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trinh thuc hién du an. Bay la nhitng su kién thuong xuyén xay ra trong hoat
d6ng quan ly du an. Néu khong c6 cdng cu thich hop s& khdng quan 1y duoc
du &n hoic dwa dén nhirng thiét hai cho du &n
3. Huwéng nghién ciru clia dé tai
Str dung phuong phap mé hinh héa dé 1ap md hinh bai toan, va phan tich thiét
ké dé xay dung chuong trinh tu dong hoa giai quyét bai toan dit ra trén may tinh.
4. Nhirng ngi dung nghién citru chinh

— Phan tich cac yéu té tham gia vao qué trinh danh gia va 1ap lich dy an va tién
hanh mé hinh héa cho mdi qua trinh nay.

— Tién hanh thiét ké cau truc dix liéu cho mdi bai toan va thiét ké quy trinh giai
moi bai toan theo mo hinh 1ap ra.

— Tién hanh xay dung chuong trinh, cai dat, thir nghiém ching véi nhitng vi du
bang s cho hai bai todn ndy va danh gia tinh kha dung ciia cac chuong trinh.
5. Phwong phap nghién ciru
— Str dung phuong phap mo hinh héa dé lap mé hinh cac bai toan dit ra [4].
— Ap dung phuong phap phén tich thiét ké huéng cau trac dé phat trién cac bo
céng cu chuong trinh cho viéc giai cac bai toan dat ra.
6. Y nghia khoa hoc ciia dé tai

Chuyén cac cong viéc lam tay sang tu dong hoa trén may tinh 1a mét nhu cau
rat 16n trong doi sdng x& hoi. Luan vin tao ra bo cong cu gilp cho hoat dong lua
chon duy &n va Iap lich dy &n thuc hién nhanh chong, mat it cdng suc, lya chon nhiéu
phuong an khac nhau dé dat hiéu qua cao, dap tng duoc yéu cau cua thuc tién cua
quan ly du an.
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CHUONG I: THUC TRANG VE QUAN LY DU AN VA LAP
LICH TRONG QUAN LY DU AN

1.1. Khai quat vé quan Iy du an

1.1.1.Pinh nghia du an

D &n 1a mét nhiém vu cdn hoan thanh dé tao ra mgt san pham hay dich vu
duy nhdt, trong mét thoi han da cho, véi kinh phi du kién [11]. Theo Vién Quan ly
du 4n My [24] thi: “Dw &n 1& mét sw ¢é gdang nhat thoi dwoc tién hanh dé tao ra
mét san pham hay dich vu”.

Nhu vay, du an c6 mot s6 dic trung sau:
— San pham du an la duy nhét (khéng c6 cai thir hai dong nhat véi no).

— Thuc hién trong mét thoi gian nhat dinh, khong 1ap lai va ciing khéng duoc
kéo dai quéa han.

— Bi gidi han trudc vé thoi gian va kinh phi (dwugc x4c dinh trudc).

Véi nhitng dac trung trén day, viéc thuc hién du an doi hoi phai tuan tha cac
yBu cau rat khat khe nham d¢am bao c6 duoc chat luong san pham/dich vu va thoa
man ca yéu cau ca vé chi phi va thoi gian.

Mot trong cac yéu té dam bao sy thanh cdng cua du &n [5], [11] 1a c6 ban ké
hoach tét cho du n va c6 cac cong cu hitu hiéu dé phuc vu cdng tac quan ly du an.
Vi vy, trong luan van nay tap trung giai quyét hai trong sé nhitng nhiém vu quan
trong cua quan ly du an la:

— Panh gia du an xem c6 dang dé thuc hién hay khéng,

— Thuc hién viéc 1ap ké hoach cho quéa trinh quan 1y sao cho dap duoc yéu cau
kip thoi va dam bao chét luong du &n 1a co sé cho viéc thuc hién du &n thanh
cong.
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1.1.2. Panh gia khai quat dé lra chon duy 4n

Khi c6 mét dw &n, chdng ta can phai danh gia, xem xét xem du 4n ¢é dang thuc
hiégn khdng va kha nang thuc hién dw an c¢é dam bao xac xuat thanh céng cao
hay khéng. Mgt trong cac dieu kién nay khdong théa man thi du an khong dwoc
thwc hién.

Muyc tiéu co ban cia danh gia du an, n6i mot cach khéc 1a khang dinh sy can
thiét va su kha thi ciia né. Luan ching tinh kha thi cua du &n thuong duoc xem xét
trén cac mat sau day:

— Khd thi vé kinh té (du von, thu hdi dugc von va cé 14i)

Khad thi vé cong nghé (c6 cong nghé phu hop sin sang, déi véi cac du an lién

quan dén cong nghé)

Kha thi vé thyec hién (di ning luc va cac ngudn luc dé thyc hién)

Kha thi vé thoi gian (c6 thé hoan thanh dy &n trong thoi gian cho phép).

Vi du an 1a mot khoan dau tu, moi hoat dong dau tu ludn hudng dén hiéu qua
kinh té. Vi thé kha thi vé kinh té 1a mét tiéu chi quan trong cho moi dy an va thuong
dugc xem xét dau tién. Trong luan van nay chi tap trung nghién cau vé kha thi kinh

7
A

te.
1.1.3. Panh gia kha thi kinh té ciia dy 4n

Dé danh gia kha thi vé kinh té, dau tién ta phai xac dinh xem tong chi phi cho
du an 12 bao nhiéu, c6 nam trong pham vi tong von ban dau danh cho dy &n khéng.
Nhu ching ta da biét, mdi dy an 1a duy nhat theo nghia khong c6 cai nao giéng n6
(do 1am lan dau tién hoic hoan toan mai). Do d6 can c6 cach thirc dé tim ra cac
khoan muc chi phican thiét cua du an va ude luong chi phi cho cac khoan muc nay.
C6 nhiéu phuong phap cho phép xac dinh cac khoan chi phi du tu ciing nhu wdc
luong chi phi cho né da duoc céc tai liéu giang day va huéng dan vé quan ly gidi
thiéu, ching ta s& khong ban luan ¢ day. Nhung c6 mot van dé can néi dén la: dé
dat dén cing mot san pham cua dy an thuong cé nhiéu phuong an thuc hién khac
nhau. V& véi mdi phuong an 4y, thi cac khoan muc chi phi ciing nhu s6 luong chi
phi theo mdi khoan muc s& khac nhau. Do d6 ¢6 nhu cau tinh toan chi phi ciing nhu
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loi nhun thu dugc theo nhiéu phuong an dé lya chon phuong an thich hop cho du
an.

Panh gia kha thi trong luan vin s& tap trung vao viéc tinh toan tong chi phi
cho ting phuong 4n cua du an (dé xem ¢ nam trong pham vi vén cho phép khdng)
va kha ning thu hoi vén (hiéu qua dau tu) trong mdi trudng hop quyét dinh lua
chon du an.

1.2. Lap ké hoach dw 4n va bai toan lap lich

1.2.1. So d6 tong thé 1ap ké hoach du an
So d6 tong quét cua viéc 1ap ké hoach dy &n cho ¢ hinh 1.1.

Trong so d6, cac cong doan 2, 4, 5 la quan trong nhat, vi no tao ra ké hoach
lich biéu caa du an. Céac ké hoach khac cua du an duoc thiét 1ap duwa trén ké hoach
lich.

Dé thuc hién viéc 1ap ké hoach trén, nguoi ta di sir dung hai phwong phép:
— Phuong phap duong gang (Critical Path Method — CPM)[20].

— Phuong phéap so 6 mang PERT (Program Evalution and Review Technique)
[11]

Tir d6 dén nay, hai phuong phap nay duoc (ng dung rong réi trong cac to chic,
dac biét trong linh vuc quan ly du an ([2], [3], [5], [14], [15], [16], [19], [24], ...).

Trong quy trinh 1ap ké hoach, lap so d6 mang (2) 14 khau md hinh héa quan
trong, 1am co s cho viéc tinh toan va thuc hién cac budc tiép theo, ma noi dung vé
co ban 1a nhu nhau. O buéc ndy, mdi phuong phap lai sit dung mot dang so do
mang khac nhau.

CPM sir dung so ¢ mang dang AON (Activities On Nodes), ma mdi dinh
biéu dién mot cong viéc, mdi cung ndi hai cong viéc véi nhau biéu didn méi quan
hé trinh ty giita ching. Céch lap so d6 dang nay rat don gian, ai ciing co thé lap
duoc mot cach dé dang. Nhung viéc ung dung mang dang AON chi duoc st dung
trong mot pham vi han ché.
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Phuong phap PERT sir dung so do mang dang AOA (Activities On Arcs),
trong d6 mdi cung biéu didn mot céng viéc, mdi dinh biéu dién sy két thic cua mot
sb cdng viéc va 1a diém bét dau cho mot sé cong viéc khéc. Viéc 1ap mang AOA
thuong khong don gian vi phai sir dung dén cac dinh gia va cong viéc gia. S6 luong
cac cong viéc gia s& dic biét nhiéu néu du &n c6 quy mé 16n. Khi d6, véi ciing mot
bang c6ng viéc di cho, ngudi ta ¢ thé dua ra mot vai mang AOA khac nhau.

Trong nhiéu tai liéu trinh bay vé phwong phap PERT ([1], [6], [12], [27]) ciing
nhu trong céc tai liéu tng dung nod, dé 1ap mang AOA cac tac gia chi dua ra nhitng
quy tic hudng dan mang tinh kinh nghiém va chi ra mét sé truong hop cu thé vé
mang AOA, d¢ giai thich cach vé nhu thé nao 13 ding, 12 sai.

Mang AOA c6 nhiéu loi thé: Vi 1a mot do thi c6 huong, né cé thé dugc
chuyén sang dang ma tran dé tinh toan trén mot bang. No ciing rat thich hop cho cac
k¥ thuat phan tich va mé hinh héa nhiéu bai toan ti wu ([12], [6]) nhu bai toan

ludng cuc dai, t6i wu hoa phan phdi ngudn luc cua du an, ...

Vi vai tro quan trong cia mang AOA, nén cé nhiéu phuong phap 1ap mang
AOA da dugc nghién cau. Mot loat cac phuong phap truc cam dé lap mang AOA
huéng dén viéc tdi thiéu hoa cac cong viéc gia ([14], [18], [19], [22], [25], [26]) da
duge dé xuat. Cac phuong phap di theo huéng nay gap nhiéu khé khin, vi theo
Krishnamoorty va Deon [21] bai toan lap mang AOA téi thiéu héa cac cung gia la
bai toan kho.

Mouhoub va Benhocine [23] da trinh bay mot thuat toan dé xay dung mang
AOA bing céach chuyén mot mang AON sang mang AOA. Thuat toan la kha phuc
tap, va theo cac tac gia, do phurc tap tinh toan cua thuat toan 13 O(n*). Mot thuat toan
khac xay dung mang AOA duoc Yuval Cohen, Arik Sadeh [12] dé xuat, cho phép
xac dinh duy nhat mang AOA tir mot WBS (Work Breakdown Structure) da cho.
Tuy nhién thuat toan chi dugc xem xét va tham dinh qua cac vi du ma khéng
dugcchang minh day du.

Mot thuat toan mai cho phép l1ap mot mang AOA duy nhat, don gian va dé
dang tir mot WBS cho trude. Thuat toan nay da duoc gidi thiéu trong tai liéu [9] cua
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c4c tAc gia trude day, nhung gin diy méi dua ra cac ching minh day du vé tinh
dung dén, tinh hitu han va tinh duy nhat nghiém cua thuat toan[10].

1.2.2. Cac khé khiin ciia viéc 1ap ké hoach dw an va bai toan lap lich

Viéc 1ap ké hoach du an thuong dién ra nhiéu lan trong qua trinh quan 1y du
an. N6 khong chi can dén khi bat dau mot giai doan méi caa qua trinh quan Iy dy
an, ma con phai thuc hién khi c6 nhitng thay ddi xay ra déi véi san pham, ddi voi
tién d6 ban giao va ddi véi tinh chat caa mot sé ¢ong viéc; ma nhitng su kién nay lai
rat thuong hay xay ra trong quan Iy du an. Vi thé, dé dap wng yéu cau cap bach cua
quan ly dy &n, nhiéu chuong trinh phan mém duoc xay dung gilp tu dong hda hoat
dong nay. Ddi véi nhitng chuong trinh dua trén viéc 1ap mang AON khdng c6 kho
khan gi dat ra. Tuy nhién, nhitng chuong trinh loai nay da khong cho phép giai
quyét triét dé bai toan lap lich trong truong hop nguon luc han ché (giai doan 5
trong so d6 hinh 1.1.)

Nhung vaéi nhitng chuong trinh dya trén mang AOA, hién nay nguoi ta phai
lap mang bang tay, sau d6 nhap dir liéu mang nay vao chuong trinh dé thyc hién céc
budéc tiép. Picu d6 co nghia 13, chuong trinh chi thuc hién & muc ban ty dong, ma
khéng duogc tu dong hoa hoan toan. Nho ¢o thuat toAn mai, mac du dugc mo ta cho
viéc vé tay, nhung do tinh 16gic chit ché cua thuat toan, nén cd thé chuyén né sang
chuong trinh dé ty dong hda viéc 1ap mang. Va nho vay cé thé tu dong héa hoan
toan bai toan 14p lich. Hon nita, viéc sir dung AOA s& hd tro giai quyét triét dé bai
toan 1ap lich co tinh dén céc rang budc vé nguon luc nhu mot s6 tai lidu da dé cap
dén ([21, [6], [12],).

1.2.3. Mot s6 phan mém da sir dung dé lap lich

Do nhirng kho khan cua quan ly dy an noi chung va bai toan lap lich ndi riéng,
d3 c6 nhiéu cac phan mém duoc xay dung voi muc dich c6 thé xir 1y hiéu qua va dé
sir dung dbi voi bai toan 1ap lich biéu nay.

Mot trong sé d6 phai ké dén phan mém quan Iy MS (MicrosoftProject), 1a mot
phan mém quan ly dy an dugc Microsoft phat trién [5]. Chuong trinh niy dugc thiét
ké quan ly hd tro du an, theo ddi tién do, quan Iy ngan sach va phan tich khéi luong
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cdng viéc. Phan mém nay duoc thiét ké dya trén thuat todn cua phuong phap 1ap
tién d6 theo so d6 mang CMP va so d6 Gantt.

Uu diém cta MS Project 1a mot phan mém linh hoat, nguoi sir dung khéng bi
g0 b6 theo trinh tu cac budc cing nhac trong viéc lap va xac dinh cac qué trinh thuc
hién du 4an. Nguoi st dung c6 thé bat dau tir viéc thao tac vai y tudng vé cdng tac
can thiét nhat cho du 4n. Ngoai ra ngudi sir dung con ¢é thé diéu chinh lich trinh vé
sau, cap nhat lién tuc thong tin cua du &n, ra soat viéc tinh toan va tly chon hién thi.
Viéc st dung MS Project sé giup cho nguoi quan ly du &n trong cac cong viéc sau:

— T6 chic 1ap ké hoach va quan ly téng thé.
— Lén lich thyc hién cac cbng viéc.

— Piéu chinh lai cac ké hoach thuc hién du an cho phi hop véi cac diéu kién
rang budc.

Nhuoc diém caa MS Project: Mac di ¢6 rat nhiéu cac vu diém va tinh hiu
dung, tuy nhién, MS Project ciing c6 mot sé nhuge diém. La mot phan mém duoc
xay dyng dya trén mang CMP (mdi céng viéc s& 1a mot nlt cia mang) nén viéc can
dbi ngudn luc trong cac cdng viéc ¢ cac rang budc gap nhiéu kho khin. Qua trinh
can déi nguon lyc cha yéu dua vao lam tay va dua trén kinh nghiém cua cac nha
quan ly dé di chuyén cac cong viéc cd thoi gian du phong. Nhu vay s& khong thé
can ddi ngudn lyc dbi vai truong hop dit liéu 16n va cac rang buoc phic tap va
khong thé tu dong hoa hoan toan qué trinh can dbi ngudn luc.

Déi vai viéc xay dung bai toan 1ap lich duédi day sé& gitp cho viéc thuc hién
quan Iy dy an, 1ap lich biéu, can d6i nguén luc d6i véi cac cong viéc co rang budc
sé duoc tu dong hoa hoan toan.
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CHUONG Il: PANH GIA KHA THI VA LAP KE HOACH
LICH THOI GIAN BANG TAY
2.1. Panh gia kha thi kinh té ciia dy 4n

2.1.1. So' @b thyc hién danh gia kha thi kinh té ciia dy 4n

Qua trinh danh gia kha thi kinh t& mot du an c6 thé mé ta nhu ¢ so dd hinh
2.1.

Du an
San pham
@~ P

biéu kién
/

Xac dinh cac
khoan chi phi
va thu nhap

Lva chon
phuong thuc
thuc hién

qua dau tu

Udc lugng va
tinh toan hiéu

Dam phan
dieu kién
du an

banh gia
du an

Chép nhan

6

Hinh 2.1: So dd tong quat qua trinh danh gia kha thi du an

a. Lua chon phwong thvc thuwce hién

Véi mdi san pham hay dich vu, ta c6 nhiéu cach khac nhau (phwong thirc) dé
thue hién ching. Chang han c6 thé 1am hoan toan tha cong hay tu dong hda mot
phan. Nhitng ngudi c6 kinh nghiém, trai qua thyc tién thuong c6 thé dé xuat hay
dua ra nhiéu phuong thirc khac nhau dé thuc hién dbi véi mot du an da cho. Vi du
don gian, d& mua mot san pham hién nay, ta co thé truc tiép ¢én mot ctra hang dé
mua, néu & gan cira hang. Néu ¢ xa, ta phai di phuong tién giao théng dén dé. Ta
cling c6 thé dit hang qua mang, néu ta cd ndi mang. Cang nhiéu phuong thuc, ta
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cang c6 nhiéu kha niang dé lra chon dugc phuong an thich hop sau khi tinh toan
duoc chi phi caa chung.

b. Xdc dinh cdc khodn chi phi

Vi mdi phuong thuc thuc hién, ta phai xac dinh cac khoan chi phi tuwong ung
dé co duogc san pham/dich vu cua du an. Thong thuong, bang cach phan tich cac yéu
t6 tham gia vao viéc tao ra san pham dbi voi mdi phuong thic. Tir d6 ta s& chi ra
dan céc khoan muc chi tiét hon can chi phi cho dy an. Ching han nhu vi du & trén,
néu ta dit hang qua mang, thi cac khoan chi phi s& Ia: tién chi phi ding mang, tién
trad cho hang mua va tién chi phi véan chuyén hang d@én nha.

c. Udce lwgng va tinh toan chi phi

Viéc ude lugng va tinh toan cac khoan chi phi cling nhu thu nhap tly vao
nhitng truedng hop cu thé, thuong dya vao gia ca hién hanh. Néu cac khoan muc 1a
qua gop thi cé thé phan nho thanh cac yéu tb chi phi thanh phan dé cé thé ap gia co
san trén thyc té. Viéc tinh toan chi phi va hiéu qua sé trinh bay & muc sau.

d. Danh gia khda thi cia dw dan

Dénh gia dau tién 1a xem tong chi phi dé dat dugc san pham dy an co vuot qua
s6 von ban dau dy an dat ra khong, vuot nhiéu hay it? Néu vai cac phuong an khac
nhau déu c6 téng chi phi vuot qua s von du an du 16n thi can dam phan véi cha dy
an dé tang tién von hay giam yéu cau vé san pham. Trong trudng hop nguoc lai, ¢6
thé thay ddi cac yéu té dé giam chi phi nham dat dwoc yéu cau cua dy an. Tiép theo,
la tinh toan kha ning hoan vén va loi nhuan thu duoc. RS rang thoi gian hoan vén
dai hoic khong c6 13i thi cling kho 6 thé chap nhan duoc dy an.

2.1.2. Tinh toan h¢ s6 hoan von va thoi gian hoan von
a. CAC yéu t6 thanh phdn dé tinh hé so6 hoan von

Céc yéu té dé tinh hé s6 hoan vén chia thanh hai loai: chi phi va doanh thu.

Trong chi phi, ngudi ta lai chia lam hai loai: chi phi ban dau (mot 1an) va chi
phi thiong xuyén (theo thoi gian). Chi phi ban dau thuong l1a cac khoan dau tu cho
co s& vat chat va trang thiét bi dé phuc vu 1am ra san pham/dich vu cua du &n (nhu
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nha cira, trang thiét bi, phuong tién kinh doanh,..). Chi phi nay thuc hién mét lan, vi
nhitng “tai san” thuong ton tai mot thoi gian da dai so véi mot chu ky 1am ra san
pham/dich vu caa du an. Chi phi thuong xuyén Ia nhitng chi phi vé nguyén vat liéu,
nang lugng... va nhan cdng dé tryc tiép 1am ra san pham. Thuong nhing chi phi
nay ty Ié véi s6 san pham/dich vy lam ra.

Doanh thu 1a c4c khoan thu duoc do tiéu thu san pham/dich vu va céc khoan
thu khac di kém,va c6 thé con chua rd rang. Vi thé, ngudi ta thudng chi tinh nhitng
khoan thu truc tiép tir san pham c6 thé tinh dugc.

b. Nguyén tic tinh hé sé hoan vén

Nhu trén di thay, cac khoan chi phi mot 1an khéac voi cac khoan chi thuong
xuyén va doanh thu vé thoi diém phét sinh: Chi phi mét 1an thuong bo ra khi chua
c6 san pham. Con chi thudng xuyén va doanh thu nhan duoc & nhing thoi diém
khac nhau trong tuong lai sau nay khi du &n cho ra san pham. R6 rang, vé mit gia
tri, ching khdng thé so sanh duoc véi nhau. Vi thé, nguoi ta phai quy doi ching vé
cuing thoi diém dé gia tri ciia chlng cé thé so sanh dugc.Ta c6 thé quy gid tri cua tat
ca chi phi thuong xuyén va doanh thu vé thoi gian hién tai (khi dau tu) hay vao luc
két thiic du 4n. Thong thuong, nguoi ta quy nhiing gia tri phat sinh thuong xuyén vé
thoi diém hién tai, luc bat dau du an.

Gia st ta c6 mot sd tién A dem giri ngan hang véi 13i suat r % sau mot don vi

thoi gian (thang, quy, ndm). Nhu vay s6 tién thu duoc & thoi ky k sé 1a:
B(s tién thu dwoc & thoi ky k) = A.(1+r)

Tir d6 ta suy ra: Néu ta c6 sé tién bang B ¢ ky thar k sau nay, khi quy doi n6 vé
thoi diém hién tai, ta nhan duoc gia tri:

A= B/(1+r)¢ (1)
Hé s6 1/(1+r)* duoc goi 1a hé sé quy déi cua sb tien B nhan duoc & thoi ky
tha k vé gid tri hién tai (present value: PV) vai l3i sut r % (cho mot chu ky).
Nhu vdy, dé tinh toan vé hiéu qua dau tu, ta phai quy gié tri cua cac chi phi
thudng xuyén ciing nhu doanh thu trong cac ky sau nay vé thoi ky hién tai (thoi
diém lay lam géc) theo cong thac (1)
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c. Cong thirc tinh hé so hoan von

Gia st ta c6 mot du an véi dau tu ban dau (tong von) 1a TV, va c6 14i suat vay
vén 1a r thi:

— Doanh thu & ky thiz i 1a DT;, quy di vé gia tri hién tai ta dwoc:DTi/(1+r)<
— Chi phi cho ky thez i 1 CF;, quy ddi vé gid tri hién tai ta dugc:CF;/(1+r)
— Loi nhuan thu dugc ¢ ky thi i tinh theo gia quy doi sé la:
(Doanh thu ky i) — (Chi phi ky i) hay
(DTJ/(1+r)* - CFi /(1+1)¥) = (DT; - CF;)/(1+r)*

Tong loi nhudn tinh theo gi4 tri hién tai trong n chu ky s& 1a:

LN,y = (DTy— CFy)/(1+1) + (DT,— CFp)/(1+r)? + ... + (DT, - CF, )/(1+1)"
Cong thic tinh hé s6 hoan von ROI (Return On Investemen) duoc tinh nhu sau:

Hé s6 hoan vén = (lgi nhuéan binh quan trong ky)/ tong dau tw
Hay ROI = (LN,, /n)/TV= LN, /(n.TV)(2)

Hé sd nay co nghia 13, sau n chu ky dau tu, mot dong vén dau tu ban dau s&
dem lai ROI ddng lgi nhuan. Néu ROI cang Ién, thi loi nhuan cang cao. Vi vay né
dugc dung dé so sanh vai cac khoan dau tu khac (phuong thirc khéc, dy an khac) dé
1am co s& quyét dinh lya chon dr an.

Va con sé nguoc lai cia ROI: T= 1/ROI(3)

cho ta thoi gian hoan vén. N6 ciing 1a mét chi tiéu dé danh gia hiéu qua caa mot du

an dau tu.

2.2. Lap ké hoach lich thoi gian cho du 4n

Nhu chuong I di trinh bay, khau kho khin nhat trong quy trinh 1ap ké hoach
du &n 1a khau 1ap mang cong viéc (2) khi sir dung mang AOA, ma cac phan mém
van phai sir dung két qua vé thii cong. Dudi ddy sé trinh bay thuat toan vé 1ap mang
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AOA bang tay, di duoc gisi thiéu trong tai liéu [9]. N6 1am co s& cho viéc tu dong
hoa cong doan nay.

2.2.1. Thuit toan Iap mang AOA bing tay
Noi dung thuat toan:

Pau vao cho thuat toan 1a bang phan rd cong viéc (WBS - Work Breakdown
Structure) c6 dir liéu duoc cho & cac cot: ma cong viéc, tén cong viéc va cong viéc
di truéc. Két qua cho ra 1a mot mang cong viéc dang AOA cho phép ta tién hanh
cac tinh toan cac dir liéu cua bang ké hoach lich dé phuc vu quan ly dy an.

Thuat toan bao gom cac giai doan sau day:
a. Giai doan 1: Pdanh diu xdc dinh cdc dinh trung gian

Bwéc 1: Panh dau cac bg cong viéc: Duyét cot “Cong viée di truéc” cua
WBS. Néu moi bo cong viéc (co thé bao gdbm mot hay mot s6 cong viéc) trén moi
dong déu di dugc danh dau (hay dua vao trong ngoic) hoic bi xda thi chuyén dén
budce 3 (giai doan 2).

Nguoc lai, mdi lan duyét cot nay tir trén xuéng, ta chi danh dau cac bo cong
viéc con tu do (chua danh dau hoic chua x6a) ¢ trén mot dong va c6 s6 luong cong
viéc 14 it nhat (c6 thé bang 1, hoic 2, hoidc 3,..). Nhu vay, sé ¢d it nhat mot bo cong
viéc & trén mot dong nao d6 duoc danh diu trong budc ndy va sé dong cd bo céc
cdng viéc con ty do trong cot nay cia WBS giam di it nhat mot dong.

M3i bd cong viéc duge danh dau sé xac dinh mdt dinh trung gian cua so d6
mang cong viéc. Binh trung gian nay la si kién két thlic ciia cac cong viéc thuge bé
nay, va la s kién bdr dau cua tat ca cac cong viécdi ra khoi nod, dugc xac dinh 1a
nhitng cdng viéc c6 bd céng viéc nay nim & cot “Cong Vviée di trudc” cing dong
Véi no.

Bwéc 2: X6a cac bé cong viée di dwoc danh ddu: Duyét tat ca cac bo cong
viéc & mdi dong thudc cot “Cong viéc di trudc” caa WBS con ty do (chwa danh dau
hodc chua bi x6a). Néu ching c6 chira bd cong viéc vira dwoe danh dau ¢ bude 1

thi x6a di va quay lai buocl.
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Giai doan 1 két thac khi cot “Céng viée di trude” cia WBS khdng con bod
cong viéc tu do nao.

b. Giai doan 2: Vé so domang

Buwéc 3: Vé dinh 0 va cac cong viée di ra tir nd. V& tat ca cac cong viéc cua
WBS khoéng di sau mdt cdng viéc nao di ra tir dinh 0 nay. Loai cac cong viéc vira
duoc vé khoi bang WBS.

Bwéc 4: Vé dinh thiz n, chum cac cong viée dén nd va thém cac cong viée di ra
ter no.

Gia st ta da vé& duoc dén dinh thir (n-1) (dinh n-1 dau tién 1a dinh 0) va da vé
tat ca cac cong viéc di ra tir no.

Xét cac cong viéc con lai trong bang WBS, ¢6 thé xay ba trudng hop:

Trwong hep 1: Thém dinh két thic n: Néu céc cdng viéc cua bang WBS di bi
loai hét; Thém dinh thiz n, va cho tat ca cac cong viéc cua so d6 chua c6 dinh két
thic chum lai (két thic) tai n. n 1a dinh cudi cing cia mang AOA. Qué trinh vé&
mang két thic.

Trwong hep 2: Thém dinh trung gian n: Tim mét bd cong viéc duoc danh dau
& €Ot “Cong viée di triréc” ciia bang WBS thoa mén hai diéu kién:

— Nam trén cing dong véi mot cong viéc chua bi loai (chua ve)
— Chura céc cong viéc da duoc Vé trong so do.

Thém dinh trung gian thir n 1am sy kién két thiic cho cac cong viéc thudc bo
nay, tic 1a chum ching lai ¢ dinh n. Tim tdt ca cac cong viéc cia WBS chura duwoc
Vé (chua bi logi), ma trong cot “Cong viéc di truéc” trén cung dong véi chung co
chtra b cong viéc vira dugce xac dinh. VVé nhiing cdng viéc nay di ra tir dinh n va
(danh ddu) logi chiing khéi bang WBS.

Trwong hep 3: Thém dinh trung gian n gid: Néu bo tim dugc nhu trweong hop
2 ¢O cac cong viéc déu bi xda, thi thém dinh trung gian n, nhung la dinh gid.
Trong truong hgp nay, chi vé cac cong viéc di ra tir N0 nhu da lam o truong hop 2
(khong cd cbng viéc di vao no), va loai chdng ra khoi bang WBS.
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Lap lai bwéc 4 cho dén khi cac cong viéc cua bang WBS da duoc vé (loai) hét.

Bwdc 5: Xac dinh cac cong viéc gia

Céc cong viéc gia chi lién quan dén cac bo cdng viéc chta cong viéc bi xéa ¢
cot “Cong viéc di truoc” cua WBS.

Xét mot cong viéc cua WBS, ma trong b cdng viéc cung dong vai no ¢ cot
“Cong viéc di truoc” ¢6 mot hay mot bo cong viéc bi xoa thi ta thém mot cong viéc
gia tir dinh ngay sau cong viéc/bo cong viéc bi x6a d6 dén dinh ma cong viéc dugc
Xét nay di ra.

Cha y: Néu bg ¢ong viéc tuong (ng véi mot cong viée dugc xét cd mot sé bod
cdng viéc bi x6a, khi d6 sé c6 mét sé cong viéc gia di dén dinh ma cong viéc duoc
Xét nay di ra.

C. Giai doan 3: Ddnh sé cdc dinh mang

Buwéc 6: Pdnh sé cdc dinh so doé mang theo yéu cau

Pénh s6 0 cho dinh khai dau va danh s 1, 2, ... cho cac dinh tiép theo (dinh
trung gian) sao cho dam bao nguyén tic: Sé cuia dinh cudi cong viéc phdi 16m hon sé
dinh ddu cong viéc.

Viéc danh sé theo quy tic trén 1a co s¢ cho viéc tinh toan cac tham sb thoi
gian ciia mang sau nay (bang céach tinh tham sb thoi gian cho cac dinh theo thir ty
tang hay giam dan). Viéc danh s6 cac dinh caa mang AOA 1a khdng duy nhat, trir
dinh dau va dinh cudi clng.

Nhu vay, dén day ta da hoan thanh viéc vé mot so d6 mot mang dang AOA.
Mang nay s& duogc st dung cho viéc 1ap ké hoach lich caa du an.

2.2.2. So 6 khai niém ciia thuét toan Iip mang bang tay

a.Giai doan 1: xdc dinh dinh trung gian
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Buoc 1 sé6 CVDT it nhat

Budce 2

Budc 3

WBS

Duyét lan lugt cac

cong viéc chua xét

Chon cdng viéc ¢

!

DPanh dau cac bo cong viéc &
cot CVDT c6 so CV it nhat

Xda bo cong viéc da danh dau c6 mat
trong cac bo khac ¢ cot CVDT

Con cong
Viéc chua xét

Hinh 2.1: So d6 khai niém xac dinh cac dinh trung gian

b.Giai doan 2: vé so domang

bl. Vé so' 40 mang ban diu
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Bang xac dinh dinh
trung gian

V& dinh 0 13 dinh bat dau cia mang

v

Tu dinh 0 v€ cac CV di ra la cac cong
viéc khong co CV di trude nd.

v

Thém cac dinh trung gian vao sau cac cong
viéc duoc vé thuoc mot bo danh dau

v

[Tfr dinh trung gian vira thém vao, vé& cac cdng viéc chua duoc VE di]

sau cac cong viéc thuoc bo nay va loai ching khoi bang céng viéc

Con cOng viéc chua vE

[Chum cac cong viéc chua co dinh cudi vao]

dinh cudi cung duoc thém vao

®

Hinh 2.2: So d6 khai niém vé mang ban dau
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b2. Thém céc cbng viéc gia dam bao cac rang bugc caa cdng viéc

Mang ban dau duoc vé khdng thoa man “rang bugc ban dau” vé cac cong viéc di
trude. Vi trong sé cac cdng viée di trude (cua mot cdng viée da cho) & cot cac “Cong
Viée di trude” da bi x6a. Vi vay, can thém cac cong viéc gia dé dam bao rang budc
nay: “mdi cong viéc phai di sau moi cdng viéc di trudc no”.

[ Mang ban dau

Chon mot cong viéc A ma trong bo cong vigc 6 ¢t | e
Cong viéc di truoc twong tng €6 cong viéc X bi xéa

!

Tu dinh ngay sau cong viéc X, vé& mot cong viéc gia di dén dinh
ma cOng viéc A di ra (nhu vay A thoa man diéu kién co cong viéc di
trrde nd 1a X ma da bi xda)

Con cbng viéc ma trong
bo cbng viéc di trudc co
cbng viéc bi xéa

Hinh 2.3: So d6 khai niém thém cong viéc gia vao mang ban dau
2.2.3. Vi du minh hoa thuit toin 1ap mang bang tay

Gia st cho mot bang phan rad cong viéc WBS c¢6 noi dung nhu ¢ bang 2.1
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Bang 2.1: Bang phéan ra cong viéc

Macy | Téncong Cong viéc di Thoi gian thuc | Nguon luc sit
vide truée hién dung
1 a - 3 1
2 b - 5 2
3 c - 4 1
4 d b 3 1
5 e 2 1
6 f b, c 4 1
7 g a 2 1
8 h a, d 3 1
9 i a, d 2 2
10 k g 2 1
11 | h, k 1 1

Két qua qua trinh van dung thuat toan dé xuat ¢ phan 2.1.1. tién hanh trén
bang 2.1 dwoc dién giai cu thé nhu sau:

a. Ddnh diu xdc dinh cdc dinh trung gian
(trong giai doan nay chi xét cac bo cong viéc o “Cgt cong viéc di truéc”)

Buwdéc 1: Trong cot “Cong viéc di trude” cua bang cong viéc (bang 2.2) cé 4
dong 4, 5, 7, 10 ¢6 cac bo cong viéc, mdi bo chi gdm mét cong viéc 1a: a, b, c va g,
nén ta danh diu ching (bang cach dwa vao trong ngoic). Két qua cho & cot “Budéc
1” ctia bang 2.2.

Buwoc 2: Trong cot “Coéng viéce di truoc” cua bang cong viéc, dong 6 chua hai
b cdng viée dd dugce danh ddu o budc 1 1a (b) va (c); dong 8 va 9 chua bo (a) da
danh dau & budc 1, ta x6a di nhitng bo nay (xem két qua & cot “Bude 27 bang 2).
Loai cac bo cong viéc di trude da danh dau hoic bj x6a, chuyén sang budcl’.

Buwdce 1’: Trong cot “Coéng viée di truéc” cua bang bay gio chi con 3 dong (8,
9, 11): trong d6 ¢ dong 8 va 9 c6 bo cong viéc chi gdm mot cong viéc 1a d, ta danh
diu hai bo mot cong viéc nay (xem cot “Bude 17 7 bang 2.2).
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Buwéc 2’: Trong bang cong viéc sau danh diu, khéng c6 dong nao chta bo

codng viéc (d) vira danh dau ¢ bude 17, nén khong can thuc hién thao tac x6a (xem

cot “Budc 2’ trong bang 2.2). Chuyén sang buéc 17.

Buwoc 17: Trong cot “Céng viée di truoc” cha bang cong viéc bay gio chi con

duy nhit mét dong 11 véi bgcd 2 cong viéc {h,k}, ta danh dau chung. Giai doan 1

két thic vi trong cot “Cong viée di truéc” khong con dong nao (xem cot “Budce 27 7

trong bang 2.2)

Nhu vay, két qua viéc danh dau cac bo cong viéc va xoa chung trong giai doan
1 dugc cho & bang 2.3. Trong d6 c6 6 bo cbng viéc: (a), (b), (c), (d), (g) va (h,k)

dugc danh dau (bang cach dua vao trong ngoic don) va nhitng b cong viéc khac bi

loai (bang cach ding doan thang dé xoa chiing). Cac bo cong viéc duoc danh dau

xac dinh 6 dinh trung gian cia mang AOA tuong (ng véi bang 2.1

Bang 2.2: Thuc hién cac budc cia giai doan 1

Buwocl Buwoc2 | Bwocl® | Buwoc2’ | Buwocl” | Buoc2”
ma|Téncong| . | . . | . . .. [ . 1. _
cv!| viec ang Vi¢e ang Vige ang Vi¢e ang Vige ang Vige ang Vige

ditruwoc | ditruoc | ditrudc di truoc | ditruoc | ditrudce
4 d (b) (b)

5 e () ()

6 f b,c (b}f(;)/

7 g () ()

8 h ad | Grd | @x0

9 i a,d (gyd La)*,(d)

10| k (9) (9)

11 I h, k h, k h, k h, k (h,k)
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Bang 2.3: Két qua thuc hién cac budc cua giai doan 1

Mé& |Tén cong| Cong viéc di | Ma | Tén cong | Cong viéc di
CV viéec truoc CVv viéec trueoc

1 a - 7 g (@)

2 b - 8 h 44, (d)

3 C - 9 [ (27, (d)

4 d (b) 10 Kk (9)

5 e (c) 11 I (h,Kk)

6 | f {6, (2

b. Vé so do mang cong viéc

Bwdc 3: V& dinh dau tién danh sé 0. Tir dinh 0, vé& 3 cong viéc dira la a, b, c:
la nhitng cbng viéc khong di sau mét cong viéc ndo. Loai cac cdng viéc a, b, ¢ da
duoc veé ra khoi bang.

Buwdéc 4a: Vi cong viéc a da duoc vé va bo (a) dugc danh dau, nén ta thém
dinh 1 sau a (1a két thuc cua a), va cé duy nhit cong viéc g di sau a, ta v& g tir dinh
1. Loai g khoi bang.

Buwéc 4b: Vi cong viéc b da duoc vé va bo (b) duoc danh dau, nén ta thém
dinh 2 sau b (1a két thic cua b), va c6 duy nhat cong viéc d di sau b, ta vé b tir dinh
2. Loai d khoi bang.

Buwéc 4c: Vi cong viéc ¢ di dugc v& va bo (c) duoc danh dau, nén ta thém dinh
3 sau ¢. C6 duy nhat cong viéc e di sau c, ta vé& e tir dinh 3. Loai e khoi bang.

Bang 2.4: Bang cong viéc con lai sau 4 1an l3p lai budc 4 cua giai doan 2.

TT | Tén cong viéc Cong viéc di trudc
8 h 4ay, (d)
9 i &r (@)

10 Kk (),

11 I (h,k)

32



Buwéc 4d: Bo cong viéc (b,c) gdm hai cdng viéc b va ¢ da duoc v&, cing dong
vé6i cdng viéc f chua duoc V&, nhung ca b va ¢ nay déu di bi x6a. Vay can thém mot
dinh gid 4, va chi c6 f di sau (b,c), ta vé f di ra tir dinh gia nay. Loai f khoi bang.
Két qua nhan dugc dén budc nay cho & bang 2.4 va hinh 2.1.

Hinh 2.4: Mang cong viéc AOA sau khi két thac buéc 4d

Tiép tuc, vi cac bo (d) va (g) duoc danh dau va d, g da duoc V&, trén cac dong
tuong (tng vai cong viéc d va g chua vé, nén ta thém dinh 5 sau d va dinh 6 sau g.
Vi ¢0 hai c6ng viéc h va i di sau d, ta vé hai céng viéc nay di ra tir dinh 5. Tuong
tu, vi cOng viéc k di sau g, ta vé k di ra tir dinh 6.

Cong viéc | chua vé, cung dong vai bo {h, k} ma céng viéc h va k da duoc Ve,
nén ta vé dinh 7 1a két thic cua hai céng viéc h va k. Bén day tat ca cac cong viéc
da dugc VE, ta thém dinh 8 vao cho cac cong viéc chua c6 dinh két thac lae, f, i, |
két thuc (chum lai) tai day (xem hinh 2.2).

Hinh 2.5: Mang cong viéc AOA sau khi két thiic budc 4
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Buwéc 5: Dong 8 ¢ ¢ot “Cong viée di trudc” ¢ bo (d) xac dinh dinh 5 va bd
(a) bi x6a, nén can thém cbng viéc gia tir dinh 1 sau (a) dén dinh 5. Ciing tuong tu,
& dong 6 co bo (b) va (c) tat ca bi xoa, da thém dinh gia 4 (& budc 4), nén can thém
cong viéc gia twong ng vai (b) tir dinh 2 (sau b) dén dinh 4 va cong viéc gia tuong
g véi (c) tir dinh 3 (sau ¢) dén dinh gia 4. Budc 5 két thdc, vi cot “Cong viée di
truéc” cua bang khéng con dong nao c6 bo cong viéc bi xda. Mang cong viéc AOA
két qua cho ¢ hinh 2.3. Mang c6 3 cong viéc gia va mot dinh gia.

¢. Danh so cac dinh ciia mang

Buéc 6: Cac dinh ciia mang da thoa man yéu cau danh sé dat ra (dinh cudi
cong viéc phai 16n hon dinh dau cong viéc) nén khong can danh sé lai.

Két thic thuat toan, ta vé dugc mang cho & hinh 2.6.

Hinh 2.6: Mang cong viéc AOA sau khi két thiic budc 6
2.2.4. Sir dung mang lap dwoc dé 1ap lich du 4n
Mang trén hinh 2.6 duoc str dung dé tinh toan cac tham sé thoi gian truc tiép
trén n6 (xem trén hinh 2.7). Cac tham s6 thoi gian cia mang 13 co so dé lap ké
hoach lich. Trong ké hoach lich, so ¢6 Gantt (xem hinh 2.8) va so d6 sir dung nguon
lyc (2.9) dugc xay dung tir mang cac tham sé thoi gian (hinh 2.7). Ching la céc
cdng cu trg gidp mot cach hiéu qua cho viéc danh gia va quan 1y diéu hanh du an.
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Ghi cht: Sé ghi bén tén canh cdng viéc 1a thoi gian thuc hién, dudi cong viéc 1a
thoi gian dir phong cuia né. S ghi trén cac dinh mang 1a: thoi gian bat
dau sém nhdt (t;)/thoi gian két thtic mudn nhat (ty,) cia dinh d6. Cong viéc
biéu dién bang miii tén dam 1a cong viéc Gantt. Cong Viéc Vdi miii tén nét
it 14 cng viéc gid co thoi gian thyc hién bang 0.

Hinh 2.7: Mang c6ng Viéc véi cac tham sb thoi gian dugc tinh toan
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Hinh 2.9. Biéu d str dung nguon luc (nguoi) cua vi dy.
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Chuwong I11: THIET KE THUAT TOAN CHO VIEC TU
PONG TINH TOAN DU AN

3.1. Tinh to4n danh gia kha thi kinh té ctia dv &n

Do viéc tinh todn hé s6 danh gia kha thi kinh té cua du 4n 13 tvong ddi don
gian, nén c6 thé té chuc no trén cac bang Excel dé tién cho nguoi dung (vi nhiéu
ngudi biét ding Excel) va dé cai dat bang tinh.
3.1.1. Cac tham s6 dé tinh toin hé s6 hoan von

Cac tham s cho viéc tinh hé sé hoan von bao géom 5 dai luong:

1.Téng von dau tw ban dau (TV): thudng dugc tdng hop tir gid tri cua cac yéu to
thanh phan nhw nha cira, vat kién trac, trang thiét bi, ...tham gia vao thuc hién
du an.

2. S6 n, 1a so chu ky dugc chon ma du &n can phai thuc hién. N6 duogc lua chon
du dai dé cd thé hoan von, nhung ciing khong vuot qué thoi gian c6 thé st
dung cua nhitng tai san ¢ dinh dung cho du an (vi theo gia thiét chiing chi dau

tu mot 1an).

3. Ty 1¢ 14i sudt vén vay r (thuong goi 14 ty 1é chiét khdu tinh theo %), thuong 16n
hon 1i suat tiét kiém. Khi dau tu ta ludn xem nguon vén 1a di vay, vi thé can

sir dung 13 suat vay dé tinh toén.
4. Chi phi thirong xuyén cho mdi ky dé tao ra san pham cua du an (CF;)
5. Doanh thu thirong xuyén mdi ky do tiéu thu san pham cua dy an (DT;)
3.1.2. Ciu triic bang tinh toan phan tich kha thi kinh té

Bang tinh toan duoc thiét ké cho & bang 3.1.
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Bang 3.1. Bang tinh toan hé s6 hoan vén (phan tich chi phi - hiéu qua)

Khoan muc ChukyO0 | Chuky1 Chukyn Téng cong
S6 chu ky tinh n
Hé s6 chiét khau R%
1. Hé so quy doi 1 1/(1+1) 1/(1+1)"
2. Thu nhap trong ky DT, DT,
3. Thu nhap ky quy doi (1x2) DT./(1+r) DT./(1+1)" | SDTqd
4. Thu nhap quy doi tich lily = (4.,+ 3) 0 DTTL, DTTL,
Cac khoan chi
5.Chi ban dau (1 lan- dau tu) TV
6. Chi trong ky CF; CF,
7.Chi trong ky quy ddi (6x2) CF./(1+r) CF/(1+1)" | =CFqd
8.Chi quy doi tich lity = (8.4 + 7) 0 CFTL, CFTL,
Hiéu qua
9. Lai rong quy doi ky = (3-7) Lai, Laip, ¥DTqd - *CFqd

10. Hé s6 hoan von

ROI

11. Thoi gian hoan vén

T=1/ROI

Cong thirc tinh: ROI = (lgi nhuén binh quén trong ky)/ tong von dau tw = (EDTqd - ZCFqd)/n/TV

- Bang duoc thiét ké sin cac cong thc tinh trong céc 6, ta chi can nhap di lidu vao 3 6 mau sim & cot ky 0 va céc 6 ¢ 2 dong:
dong 2 (thu nhdp) va dong 6 (chi phi) Ia ta c6 ngay két qua tinh toan & cac 6 con lai.

- Sir dung 2 dong 4 va 8 ta co thé tinh duoc thoi gian hoan vén bang phuong phap do thi, tir d6 suy ra ROL.
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3.1.3. Vi du tinh toan phén tich kha thi kinh té

Gia sir, can dau tu kinh doanh mot quan ca phé. Pau tu ban dau: (thué dia diém (6thang): 30triéu) + (mua siam trang thiét bi:
14 triéu) = 44 triéu. Chi thuong xuyén: (nguyén vat liéu: 9 triéu/thang) + (dién, nudc: 2,5 triéu/thang) + (nhan céng:4,5 tri¢u/thang)
= 16 triéu/thang. Doanh thu thang (1triéu/ngay)x(30 ngay) = 30 triéu/thang. Tinh trong 6 thang, r = 9%/thang.

BANG PHAN TiCH KINH TE - TINH HE SO HOAN VON
Pon vi tinh: tri¢u dong
Khoian muc Thang0 | Théng1l Théng 2 Théng 3 Théng 4 Théng 5 Théng 6 Tong so
S6 chu ky tinh 6 thang
r r r 9%
H¢ s6 chiét khau thang
1. Hé sb quy ddi 1 0.9174 0.8417 0.7722 0.7084 0.6499 0.5963
2. Thu hang thang 0 30 30 30 30 30 30
3. Thu quy doi thang = (1x2) 27.5229 |  25.2504 23.1655 21.2528 19.4979 17.8880 | 134.5776
4. Thu quy dbi tich liy = (4(-1)+3) 0 27.5229 | 52.7733 75.9388 97.1916 | 116.6895 134.5776
Céc khoan chi
5. Chi ban dau 44
6. Chi hang thang 16.0 16.0 16.0 16.0 16.0 16.0
7. Chi quy doi thang (6x2) 14.6789 13.4669 12.3549 11.3348 10.3989 95403 | 71.7747
8. Chi quy dbi tich lity (8 (-1)+7) 44 58.6789 |  72.1458 84.5007 95.8355 | 106.2344 115.7747
9. L&i rong thang (3-7) 12.8440 11.7835 10.8106 9.9180 9.0990 8.3477 |  62.8029
10. Hé s6 hoan von (loi nhudn bg) | 10.4671 0.24
11. Thoi gian hoan vén (thang) 4.20

Hé s6 hoan vén tinh duoc 1 0,24, tic la c mot dong vén dau tu trong 6 thang cho trung binh 0,24 dong l4i. Va thoi gian
hoan von 1a 4,2 thang. Tuc 13, chi sau 4 thang 6 ngay, ta thu hoi dugc toan bo vén bo ra ban dau, va sau d6 13i 1am ra ta dugce huong

Ca.
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3.2. Chuyén thuit toan lap ké hoach dw an lam tay sang 1am may

Thuat toan 1ap mang & chuong trude dugc xay dyng dé lam bang tay (I1am tha
cdng). Sau khi 1ap mang bing tay, ta phai cap nhat dir liéu mang vao may tinh dé
tién hanh tinh toan ban ké hoach lich cho quan ly dy &n. Viéc 1ap mang bang tay tén
rat nhiéu thoi gian, dac biét khi mang c6 kich ¢& Ién. Hon nita, mdi khi c6 thay doi
trong cau tric cua mang (nhu thém cong viéc méi hay thay doi trinh ty gitta mot s6
cdng viéc) thi viéc vé lai mang phai 1am lai tir dau. Vi thé, kho c6 thé st dung cong
cu v& mang dang AOA bang tay cho hoat dong quan ly duy an, vi khéng dap ung yéu
cau veé thoi gian. Chuong nay trinh bay qua trinh chuyén thuat toan lap mang bang
tay sang 1ap mang trén may dé co thé tu dong hoa viéc 1ap ké hoach lich cho du an

3.2.1. So d6 tong quat chuyén doi thuat téan sang lam may

Qua trinh chuyén tir 1ap mang bang tay sang lam may duogc m ta & hinh 3.1.

Thiét ké cu
trac dir liéu

!

Nghién ctu
thuat tqén lap
mang bang tay

Tién hanh thir
nghiém, danh
gia

lap trinh
chuong trinh

Thiét ké
logic thuat
toan

Hinh 3.1: So d6 tién trinh chuyén sang Iap mang trén may
3.2.2. Bang céu truc dir liéu cho thuit toan lap ké hoach du 4n trén may

Bang cau trdc dit liéu cho viéc thyc hién thuat toan 1ap mang trén may va tinh
toan cac tham sé ké hoach lich dugc biéu dién & bang 3.1. N6 gém 9 cot va cac
dong. Mai mot dong (i) twong ing véi mot cong viec.
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Bang 3.2. Bang cau tric dit liéu cho bai toan 1ap ké hoach lich trén may

M4 |[Téncong| CVdi| CV CV | Dinh dau|Pinh cudi| Thoi | Nhan
CVv viée trudc | chon loai CVv CVv gian luc
TT()| CV(i) | CVtr(i) | CVeh(i)|CVlo(i)| ddCV(i) | dcCV(i) [tgCV(i)| nICV(i)
1 a - - 0 1 3 1
2 b - - 0 2 5 2
3 Cc a a 1 4 4 1
4 d a, b a,b 3 4 3 1
5 e b b 2 4 2 1
6 f b b 2 6 4 1
7 g e, d e,d 4 7 2 1
8 h e, d e,d 4 6 3 1
9 i C c 7 7 2 2
10 k c, h,f h,f C 6 7 2 1

— Cot 1: Ma cuia cong viéc (TT(i) 1a ma cong viéc thir i ; 6 thé dang [a sé nguyén ).
— Cot 2: Tén cac cong viéc (tén cong viéc thir i: CV(i)).

— Cot 3: Cgt cac cdng viée di triéc: gdm cac cong viéc di trude cdng viéc (CV(i))
& dong nay. NGO duoc biéu dién bang véc to CVtr(i). Mdi thanh phan cua véc to
nay la mot ma (hay tén) cta mét céng viéc di truac cong CV(i). Cac thao tac
chinh cua thuat toan s& thao tac trén cac phan tir cia cotnay.

— Cot 4: Cét bg cong viée duroc chon (hay danh dau): Khi thuc hién budc 2 cua giai
doan 1: xdc dinh cdc dinh trung gian, bo cong viéc CVeh(i) duoc chon lay tir
phan tir cing dong (CVtr(i)) & trude cot “Cong viée di truwée”, va loai ching
khoi dong cua cot nay.

— Cot 5 : Cét cac cong viéc bi logi (CVIo), dé luu lai cac cong viéc bi x6a CVlo(i)
khoi bo cong viée di trude CVir(i) cua cac cong viéc con lai khi thuc hién budc
3 cua giai doan 1: xdc dinh cac dinh trung gian.

Nhu vay, trong qua trinh xac dinh dinh trung gian, bg cac coéng viéc di truoc &
cot “Cong viée di truéc” cua mot cdng viéc i s& duoc chon dé “ddnh dau” hoic

“x6a hét”, diéu d6 cé nghia 1a CVir(i) = 2. Vi thé, cot CVir s& dugc dung dé kiém
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tra mot cong viéc da dugc xem xét (CVtr(i) = 9) hay chua (CVtr(i) # 2). Budc xac
dinh cac dinh trung gian sé& két thiic khi moi bo cong viéc & cot nay da xem xét (hay
x0a di), tirc 1a CVtr(i) =2 véi moi i

— Cot 6: Cot dinh dau cua cdng viéc (ddCV). Véc to ddCV(i) luu dinh bat dau
cua cong Vviéc i.

— Cot 7: Cér dinh cudi cua cong viéc (deCV). Véc to deCV(i) lwu dinh cudi caa
maoi cong Viéc i.

— Cot 8: Cét thoi gian (tgCV), la cot dir lidu vé thoi gian thyc hién cia cong viéc

i: Cot nay s& duoc str dung dé tinh cac tham sé vé thoi gian ciia mang.

— COt 9: La cot dir lieu vé nguon lwc (nICV) can dé thuc hién cong viéc i: Cot dir
licu nay s& duogc sir dung dé tinh toan & budc lap so d6 nguodn luc va can ddi

ngudn luc.

— Cot 10: Cot danh dau X dé danh dau cong viéc da duoc xét khi thuc hién thuat
toan

3.2.3. Thiét ké thuat toan cho chwong trinh 1ap mang AOA

a. So' do thudt todn xdc dinh dinh trung gian

So db thuat todn xac dinh céac dinh trung gian gém 3 budc nhu ¢ hinh 3.2.

!

Tim s6 cong viéc la it Panh dau bo cong Loai céc bo cong viée
nhét (Spin) trong sé Viéc & “cét cong ra duoc danh diu nam
cac dong ¢ “cot cong viée di trucc” ¢ rong cac bo coéng viéc &
viée di trudc” cha cac sb cdng viéc bang “cgt cong viéc di truéc”
cbng viéc chua xét Smin cua cong viéc chua xét

Hinh 3.2: So d6 cac budc xac dinh dinh trung gian
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Buwéc 1: Tim sb cong viéc nhé nhét Sy, trong sé cac bd cong viéc (& mot
dong) cua cot “Coéng viée di truéc” ma chua dugce xét (chua chon) (hinh 3.3).

K:= Sb cong viéc;

> Smini=1;1:=1

Smin::L

I<K

A4
Smin: 1 —>

Hinh 3.3: Tim sb cong viéc 1a nho nhét caa cac dong chua xét
Buéc 2: Danh dau cac bo cong viéc & cot “Cong viée di tride” caa cong
viéc chua xét va c6 s6 cong viéc 1a nho nhat (= Smin) Va chuyén chling sang & cot
“CVeh” (hinh 3.4).
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O day, J 1a s6 bo cdng viéc da duoc danh diu va xo6a khoi cot “Cong viéc di
truéc” (CVtr), va chuyén sang cot “Bé cdng viéc duroc chon” (CVch) véi (i) chira
chi s6 cac dong twong (tng véi ching

‘Ll

) CVch(i):fCVtr(i);
yy CVir(i):=0

v

j=j+1;

1(G):=1i
v

1
0
J=]

®

Hinh 3.4: Panh dau cac bo cong viéc ¢ CVDT la nhé nhat

Buwéc 3: X06a cac bo cdng viec di danh dau c6 mit trong céc bo khac con lai
& cot “Cong viée di truoc” (hinh 3.5).
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CVlo(i):=CVch());
CVir(i):=CVtr(i) - CVlo(i)

Hinh 3.5: X6a bo cong viéc di danh dau c6 mit trong céc bo khac
b. So' do thudt todn vé so' d6 mang

Dé thuc hién viéc vé so d6 mang ching ta can phai sir dung céc dit liéu:

— Cot danh dau céc cong viéc da dugc vé: cot 10 bang2.5. Trong do, cong viéc i
chua v€ c0 X(i)=1, da vé&: X(i)=0.
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— Dit lidu & cot “Cét b cong viéc chon” (CVch — da duoc xac dinh ¢ 3.3.1) 1
co s& dé xac dinh dinh trung gian va “Cét cong viéc logi” (CVlo) 1a co sé dé
xac dinh cac dinh gia.

Trong giai doan nay, ta can xac dinh dinh bat diu cua tat ca cac cong viéc i
(ddCV(i)) ciing nhu cac dinh két thiic cua nd (deCV(i)). Qua trinh duoc tién hanh
dan theo vét dau loang: tir dinh 0 ta v& céc cdng viéc di ra khoi nd. Sau d6 tim mot
dinh trung gian mai 1a két thic cho mot sb cong viéc da v&. Va tir dinh méi tim
duoc ta tiép tuc qua trinh vé& cac cdng viéc mai di ra tir nd... cho dén khi v& hét tat
cac cbng viéc.

So d6 qua trinh vé mang dugc mo ta & hinh 3.6.

!

Tur dinh 0 v& Tim mot dinh
mai i la ket thic
cua mot s6 cong

viéc da vé

\é cac cong
viéc di ra tur
dinh i vira tim
duoc

cac cong viéc
diratir nd

o = - ——

Hinh 3.6. So d6 v& mang: xac dinh dan cac dinh dau, cudi ctua cac cong viéc
So db logic thuat toan dé v& so d6 mang bao gom:

Budéc 1: Tu dinh 0, xac dinh c&c cdng viéc di ra tir nO la cac cong viéc khong
c6 cbng viéc di trudce (hinh 3.7).
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@—> N:=S6CV; X(i):=1&i=1+N;i:=1

i=i+1 0
A

1

ddCV(i):=0;
X(@):=0

I<N
0

Hinh 3.7: Thém dinh 0 va vé cac cong viéc di ra tir n0

Bwéc 2: Thém dinh trung gian cho mot sé cdng viéc da v&, danh s dinh cudi
cho cac cdng viéc (hay thém dinh gia) va vé cong viéc di ra tir dinh nay (hinh 3.8a).

@—> N:=S56CV; X(i) cosan; k:=1; i:=1

=i+l

ddCV(i):=k;
X(i):=0;
k= k+1;
v
1 i<—N\< <€

0

Hinh 3.8a: Thém dinh trung gian k va v& cong viéc di ra tir k
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Trong hinh 3.8b, LEN(CVch(i)) 1a ham tim sé cdng viéc trong bd CVch(i)
(bang L), va LEFMID(CVch(i),j) cho phép lay cong viéc (sb tha tw) caa cong viéc
th j, phia bén trai trong bo CVch(i). Néu tit ca cac cong viéc cua bo nay da vé
(X(1)=0, v&i moi 1) thi s& thém dinh k 1a dinh két thic cua ching (dcCV(I) = k), va
V& cong Viec i di ra tir k (ddCV(i) = k) (hinh 3.8b).

%@» L:= LEN(CVch(i)); j:=1; m:=L

A\ 4

j:=j+1 —>| l:== LEFMID(CVch(i),j)
<X(y=0>"
1
m;=m-1
1 <L
0
0 m=0 ! > =1
v
| I:=LEFMID(CVch(i),))
- deCV(l):= k
ji= L e
0
é\/ ddCV(i):= k; X(i):= 0
< k:=k+1

Hinh 3.8b: Thém dinh trung gian k va vé cng viéc di ra tur k

Buwéc 3: Chum cac cong viéc chua co dinh két thic vao dinh cudi cung duoc
thém vao lam dinh két thiic du an (hinh 3.9).
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@—> N:=S5CV; i:=1; k (tir bude trude)

=i+l O
N IE

dcCV(i):=k;

iI<N
0

Hinh 3.9: So d6 thuat toan vé dinh két thic mang

Buwéc 4: Panh sd lai cac dinh, dam bao s6 dinh cudi cia cong viéc phai Ion

hon s6 dinh dau caa cdng viéc (hinh 3.10).

@—> N=S6CV; i=1

k:=ddCV/(i);

N -
1 J=1
I<N <
0 > ji=j+1 O
1 1

: 0_— .
:=0 e<'</ N ddCV(j):= d
deCV(j)= k 1

[0

Hinh 3.10: So d6 thuat toan danh sé lai cac dinh cia mang

Bwéc 5: Thém céc cong viéc gia, dé dam bao rang bugdc: moi cong viéc déu di
sau cac cong viéc di trudc nd da cho & cot “Cong viée di triedc”. Cu thé 13, trong cac
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cobng viéc di trudc, c6 cong viéc bi x0a theo budc 3 cua thuat toan xac dinh dinh
trung gian muc 3.3.1. ¢ trén. Do do, cdng viéc duoc V€ khong di sau cong viéc bi
x6a nay. Vi vay, mdi cong viéc bi x6a can thém maot cong viéc gia dé phuc hoi yéu
cau vé cac cong viéc di trudc mot cdng viéc da cho (hinh 3.11).

N:=Sb CV;
> i:=1, M:=N

=i+l CVilo(i)# 0@
1

L:=LEN(CVIlo(i));
Ji=1

\
k:= LEFMID(CVIo(i),j);
TT(M+j):=M+j; ddCV/(M+j):=dcCV(K):
dcCV(M+j):= ddC V(i)

=g+l

M:=M+L

J<N <

Hinh 3.11: So d6 thuat toan thém cac cong viéc gia
C. Ddanh gia do phirc tap ciia thudt todan ldgp mang AOA
Goi T1(n), T2(n) lan luot 14 thoi gian thyc hién cua giai doan 1 va giai doan 2.

Trong giai doan 1 dwogc chia ra 13 2 budc bao gdm: budc danh diu céc bo
cong viéc va budc xda cac bo cong viéc.
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Goi budc 1 va budc 2 cua giai doan (1) xac dinh dinh trung gian cé thoi gian
thue hién l1an luot 1a T1B1(n) va T1Ba(n). Dua vao so d6 logic ta thay TiBi(n) =
O(n?) va T1B,(n) = O(n%). Do d6 T1(n) = T1B1(n) + T1B,(n) = O(n?).

Tuong ty nhu vay, ta thiy véi cac budc caa giai doan vé so dd mang c6 max
thoi gian thuc hién 1a O(n%). Vi vay d6 phuc tap cua toan thuat toan 1a O(n?).

3.2.4. So' @6 logic tinh cac tham s6 thoi gian trén mang AOA

Dua va0 bang so do mang ching ta cé thé biét dugc cac cong viéc bat dau tir
dinh nao, két thuc tai dinh nao. Tir d6 c6 thé tinh dugc cac tham sé thoi gian nhur
sau:

a. Tinh thoi gian bét dau sém nhét ciia mét dinh

Qua trinh tinh toan dugc thuc hién theo chiéu xuéi, tc 1 1an luot tir dinh 0
dén dinh N cua so d¢6 mang. Ta goi:

— t5(j): 1a thoi gian bat dau sém nhat cua dinh j.
— t(i,j): 1a thoi gian thuc hién cong viéc di tir dinh i dén dinh j.
So do logic dé tinh thoi gian sém nhét caa cac dinh cia so do cho & hinh 3.12,

duogc tién hanh truc tiép trén bang c6 cac cong viéc ma dinh dau va dinh cudi cua
chung da dugc xac dinh, thoi gian thuc hién cong viéc da cho.

o— N := Sé dinh; t,[0]:= 0; j:=1

v

ts(j) := max (t(1) + t(i,))) V(i,))

=]+ 1

Hinh 3.12: So d logic tinh thoi gian bat dau sém nhat caa mot dinh
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b. Tinh thoi gian két thiic mugn nhit ciia mot dinh

Qua trinh tinh toan dugc thuc hién theo chiéu nguoc, lan luot tir dinh N dén
dinh 0 cua so dd mang. Ta goi:
— tm(i): 12 thoi gian két thiic mudn nhit cua dinh i.
— t(i,j): 1a thoi gian thuc hién cong viéc di tir dinh i dén dinh |
So d6 logic dé tinh thoi gian két thic muon nhét cua cac dinh cua so dd cho ¢
hinh 3.13. (duoc thuc hién trén bang).

@—>| N =S6 dinh; t,[N] = t,[N]; i:=N
v
i=i-1
v
tm(i) = min(tn() - t(1.,}))
v(i.j)

>

0
@)

Hinh 3.13: So d6 logic tinh thoi gian két thiic muon nhat caa cac dinh

c. Tinh thoi gian dw phong ciia céong viéc

@—>| Ki=s0 cong viéc; i =1

!
tCV (i) = tmdc(i) - tAd(i) — t(i)

él

Hinh 3.14: So d6 logic tinh thai gian du phong cua cdng viéc

A

i=i+1
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Goi tgCV/(i) 1a thoi gian du phong cia cdng viée i. Ta c6 so dd tinh toan cho ¢
hinh3.14. duoc tién hanh truc tiép trén bang lan lugt cho ting cdng viéc mot.
d. Xdc dinh cac dinh va cong viéc thudc dwong ging

Theo dinh nghia, dinh i 1 dinh ging néu ta co tm(i) = ts(i) va céng viéc i duoc
goi la cdng viéc gang néu tg(i) = 0. Khi kiém tra cac diéu kién nay, ta dé dang danh
diu dugc dinh gang va cong viéc gang.
3.2.5. So dd logic vé cac biéu dd cia ké hoach lich
a. Biéu do Gantt cho ké hoach thoi gian ciia du dn

V& biéu do Gantt cta cac cong viéc dugc thuc hién bang cach vé doan thang
tuong tng véi mdi cdng viéc, va co do dai bang thoi gian thuc hién cong viéc. Sau
d6 vé& doan kéo dai cua doan thang nay c6 d6 dai bang thoi gian du phong cua cong
viéc. So db logic vé& biéu d6 Gantt ctia ké hoach du an cho & hinh 3.15

o— K:=s0 cong viéc; i=1

\ 4

V& doan thang thuc hién cong viéc i |«

!

V& doan thang thoi gian du phong cong viée i

°

1

Danh dau cong vi¢c gang

@0_, HER
é}l

Hinh 3.15: So dd logic vé& biéu 6 Gantt cua ké hoach dy &n
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b. Biéu dé sir dung nguén liwe thue hi¢n dw dn

Dua trén biéu dd Gantt cua ké hoach du an, ta c6 thé vé duogc so dd sir dung
ngudn luc cua du an sau khi da thém cac théng sé vé ngudn luc vao mdi cdng viéc.
So dd v& biéu do sir dung ngudn luc cua ké hoach dy &n cho ¢ hinh 3.16.

@—> Sodo Gantt
v

K :=s0 cong viéc; 1:=1

|

Thém ngudn lyc CV(i)

'

Tinh ngudn lyc va v& cho CV(i)

v

0
i=i+1
1

T6 dam cac cong viéc gang

®

Hinh 3.16: So d6 logic vé biéu dd st dung ngudn lyc cua dy an.

A

3.2.6. Gi6i thiéu vé chwong trinh 1ap mang cho ké hoach lich
a. Méi trwong va ciu trisc chwong trinh

Chuong trinh 1ap mang cdng viéc va tinh cac tham sé thoi gian cho ké hoach
lich trong quan Iy du 4n dugc viét bang ngdn ngit 1ap trinh Java trén nén web, dong
thoi sir dung hé quan tri co so dir liu MYSQL.

Chuong trinh bao gém 4 module nhu sau:
— Module xac dinh cac dinh trung gian.
— Module xac dinhmang cong viéc.

— Module tinh cac tham sé vé thai gian cho ké hoach lich
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— Module v& biéu db Gantt cho ké hoach lich thai gian

Dir liéu dau vao cua chuong trinh 13 mot bang phan rd cac cong viéc bao gom
cac thanh phan: Tén céng viéc, cong viéc trude, thoi gian thuc hién cong viéc va
nguén luc siz dung cho mai cdng viéc.

Két qua dau ra cua chuong trinh bao gom:
— Mgt mang cbng viéc trong d6 cac tham s vé thoi gian cho mdi cong viéc.
Mang nay c6 thé sir dung cho viéc 1ap md hinh cho céc bai toan khéc can sir

dung dén mang loai nay. Chang han bai toan can d6i cac ngudn luc cho mot
du an.

— Biéu do Gantt cua ké hoach lich gitp cho viéc diéu hanh quan 1y dy an.
— Biéu do sir dung nguon luc theo lich thoi gian (chua duge can ddi khi ¢ tinh
dén su han ché vé ngudn luc) gidp viéc diéu phéi ngudn luc.
b. Huwdng dan cai dit

Truéc khi s dung phan mém, can phai cai dat cac phan mém moi truong lam
viéc, bao gom céc phan mém Apache, MySQL va Tomcat. Sau khi hoan tat viéc
cai dat va ciu hinh cac phan mém trén, ching ta c6 thé sir dung cac trinh duyét
Internet nhu Chrome, Firefox, Internet explorer dé bat dau st dung chicong trinh
“Chwong trinh Ip lich thei gian cho dw dn ddu tw”

3.2.7. Mt s6 vi du thir nghiém sir dung chwong trinh thuit toan

a. Vi du vé Igp mang trén mdy tinh
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Bang 3.3. Bang phan ra chirc ning cong viéc (dau vao)

STT | Tén cong viéc Cong viéc di trudc Thoi gian Nhan luc
1 a 3 1
2 b 5 2
3 c a 1
- d b 3 1
5 e C 2 1
6 f b,c - 1
7 F=4 a 2 1
8 h a,d 3 1
=] i a,d 2 2
10 k =3 2 1
11 I h.k 1 1

> Choy chyan

- Quay i

Théi gian chay thuat toan: 0.00128 s

Bang 3.4. Bang xac dinh cac dinh trung gian

TEén cong Cong viéc duoc Cong viéc Cong viéc
STT | viéc chon trudc loai
1 a
2 b
3 C
a4 d b b
5 e C C
6 f b,c
7 g a a
8 h d d a
S i d d a
10 k g =3
11 I h h,k

56




Bang 3.5. Bang tinh cac tham s thoi gian cac dinh cia mang

T T I T T T

Pinh | Th&i gian bd sém nhat Thoi gian kt mudn nhat Pinh gang

o 0} o} v

1 5 5 v

2 4 8

3 5 8

& 3 7

5 8 8 v

6 5 9

7 11 11 v

8 12 12 v

I T T
Bang 3.6. Bang lich thyc hién cong viéc va duong gang
[ =a | e | smokesens | s | cwer | seaeas |
Tén Cong
céng Coéng viéc | Pinh | Pinh | Th&i gian thuc | Tgdu | viéc

STT | viéc di trudc dau | cudi | hién cong viéc phong | gang
1 a o) - 3 -
2. b 0 1 5 (0] v
3 C 0] 2 - —
< d b 1 5 3 0 v
5 e c 2 8 2 6
6 f b,c 3 8 - 3
7 g a - 6 2 -
8 h a,d 5 7 3 0 v
9 i a,d 5 8 2 2
10 |k g 6 7 2 4
11 I h,k 7 8 1 0] v

T T
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cané
viéc | 1 2 3 = 5 6 7/ 8 9 10 11 12
a NN NN NN NN
b
C I E BN N BN R A A .
d
e NN E BN D EE R N R EEEEEEw
f NN NN NN
g L " EN BN BN BN
I B B B B
k IS BN N BN N NN N
|
e | eas |

Hinh 3.17: Biéu d6 Gantt ké hoach lich cua vi du
lufy?lg 1 2 3 4 5 6 7 8 9 10 11 | 12
6
5
4
3
2 S6 nguon lyc sir dung theo thai gian
1

Hinh 3.18: Biéu dd sir dung ngudn lyc cua vi du
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b. Tong hop két qua thir nghi¢m chwong trinh thudt toan

Thuat toan di chay véi 4 vi du khac nhau. Cac két qua chi tiét dua ra tir
chuong trinh ¢6 thé xem ¢ phu luc 1.Bang 3.7. 1a tong hop cac két qua thir nghiém
da dugc chuong trinh thuc hién.

Bang 3.7. Tong hop cac két qua thir nghiém chuong trinh thuat toan

S6vidu | Sécong viéc | S6 dinh ciamang | Téng thai gian 1ap ké hoach
1 10 6 0,00015 giay
2 10 6 0,00016 giay
3 10 5 0,00017 giay
4 18 10 0,76 giay
Tong 12 6 0,19012 giay
hop
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Chwong 1V: XAY DUNG CHUONG TRINH TRQ GIUP
QUAN LY DU AN

4.1. Bai toan quan ly, diéu hanh dv 4n va chwong trinh tro gidp

Sau giai doan dau xac dinh du an (bao gém c6 danh gia dy an nhu di trinh bay
& trén), budc tiép theo 1a qua trinh trién khai thuc hién dy &n. O giai doan nay c6 hai
hoat dong chinh 1 Idp ké hoach, va trién khai thuc hién ké hoach. Nhitng cong viéc
nay duoc l3p lai sau mdi chu ky nhét dinh cho dén khi két thic du &n (hinh 4.1.)

y

(X4c dinh du an ) Lap ké hoach Trién khai thuc
du an hién ké hoach
T du an

sau mai chu ky

Hinh 4.1: Qua trinh x4ac dinh va trién khai du an

Thuc sy thi ngay khi xac dinh dy &n, khéng nhitng can danh gia kha thi kinh té
(d3 trinh bay) ma con phai lap ké hoach dé tién hanh danh gia kha thi vé mit thoi
gian cua du an. Vi vay, viéc 1ap ké hoach cho viéc xac dinh dy an ciing duoc tién
hanh mot sb lan trude khi du an dugc chap nhan trién khai. Trong quéa trinh trién
khai thuc hién dy an, qua trinh lap ké hoach dién ra thuong xuyén sau mdi chu ky
thuc hién cho dén khi két thac (hinh 4.1.).

Dé dap (tng moi yéu cau viéc xac dinh, quan ly, diéu hanh du 4n, chuong trinh
phai tro gitp dugc cac hoat dong chung nhit thudng gap caa qué trinh nay. Cu thé:

1. Lap m¢t du an mai

Mbi khi 1ap mot dy &n méi, co hai hoat dong lién quan la: tgo dir &n mai va
sira doi ngi dung dy &n trong qua trinh hinh thanh, do can b6 sung hay thay doi
bang cong viéc dé dam bao dy &n ngay mot ddy da va chinh xac hon.

2. Lap phién ban mai cho dy an.

Thuong véi mot du &n dat ra, trong qua trinh dam phan hay Iya chon phuong
thirc thyc hién, c6 thé thay doi cau trlc trong chinh dy &n dé (thay doi vé cong viéc,

60



vé quan hé giita ching), cu thé 1a chi phai thay ddi bang phan ra cong viéc, nhung
khong thay ddi noi phan chung caa dy &n (t&n dy &n, san pham, c4c rang boc vé thoi
gian va chi phi). Vi vay phat sinh viéc lap cac phién ban méi cua du an

3. Swa dir lieu cho mgt phién ban da co

Trong qua trinh thuc hién dy &n, ciu tric du 4n co ban khong thay doi, ma chi
c6 dit lidu cu thé 1a thay doi: vi du nhu cong viéc di hoan thanh hay hoan thanh mot
phan. Khi d6 dir liéu vé thoi gian thuc hién va nguon luc danh cho cong viéc da
thay d6i. Hodc do udc luong lai hay phan bé lai ngudn luc cho viéc thuc hién du an
& giai doan tiép theo cling dan dén thay d6i dit liéu cua mot phién ban dit liéu da co.
Vi thé can c6 chirc nang stra dit liéu cua phién ban.

4.Tién hanh ldp mang méi

MJi lan thay doi cAu tric dy &n (tao mot phién ban mai) ta can phai l1ap lai
mang cua du an. Hoat dong nay 1a mot chire nang khong thé thiéu theo cach lap ké
hoach cua ching ta.

5. Thye hién tinh toan va xay dung ké hoach lich
Pay 1a nhiém vu chinh cta chuong trinh dé tro gidp cho quan Iy dy an. T 5
nhiém vu trén day sé& 1a co so dé thiét ké hé thong chuwong trinh sau nay.
4.2. Thiét ké dir liéu vat 1y cho chwong trinh

Co s¢ dit liéu cho chuong trinh gom cac tép di lidu sau day:

1.tép DUAN
Téntruong | Loai | Co Khda Y nghia
maDA varchar |8 Khoa chinh Ma du an
tenDA text 60 Tén dy an
nguoiQL | text 30 Nguoi quan ly
tongVon | int Téng von dau tu
ngayBD | date Ngay bat d¢au du an
ngayKT | date Ngay két thic dy an
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2. t¢p PHIENBAN_duan

Tén truong | Loai C& Khoa Y nghia
id int 11 Khda chinh Tén khoa
maDA varchar |8 Ma du an
phbanDA | varchar |4
ngaysua date
ngayPB date
lichDA varchar | 256
sodoNLDA | varchar | 256
daXuLy bool Yes/no
3.t¢p DULIEU duan
Tén truong Loai Co Khoa Y nghia
id int 11 | Khoa chinh Tén khoa
maDA varchar |8 Ma du an
phbanDA | varchar |4 S6 phién ban dy an (x.xx)
ngayPB Date Ngay bat dau phién ban
thutuCV Int 4 S6 thir ty cong viéc
tenCV varchar | 128 Tén cong viéc
cvDitruoc text Cong viéc di trudc
thoigianCV | Int 11 Thaoi gian thuc hién cong viéc
nguonlucCV | Int 11 Ngu6n lwc thuc hién cong viéc
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4. tepMANG_da

Tén truong Loai | C& Khoa Y nghia
id Int 11 | Khoa chinh Tén khoa
maDA varchar |8 Khéa chinh Ma du an
phbanDA varchar | 4 S6 phién ban duy an (x.xx)
ngaySua Date 8 Ngay stra dir liéu phién ban
thutuCV Int 11 S6 thu ty cong viéc
tenCV varchar | 128 Tén cong viéc
dinhDau int |4 Pinh dau cong viéc
dinhCuoi int |4 Dinh cudi cong viéc
thoigianCV Int 11 Thoi gian thuc hién cong viéc
thoigianBDCV | Int |11 Thoi gian bit dau cdng viéc
thoigianKTCV Int 11 Thoi gian két thic cong viéc
thoigianDFCV Int 11 Thoi gian du phong cdng viéc
CVgang tinyint | 4 Cong viéc gang
nguonlucCV int 11 Nguén luc thuc hién cong viéc

5. t¢ép NGUOIDUNG_da

Tén truong Loai Co Khda Y nghia
maNgdung varchar | 64 | Khda chinh Ma nguoi dung
tenNgdung text Tén ngudi dung
ngaysinhND | date Ngay sinh nguoi dung
mailND text Mail nguoi dung
teleND text bién thoai nguoi dung
passwordND | text Mat khau nguoi dung
kichhoat tinyint Kich hoat nguoi dung
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4.3. Gidi thiéu chwong trinh trg giup quan ly du an

4.3.1. H¢ thong thwe don

Dé tro gitp dugc hoat dong lya chon va quan ly du an, chuong trinh can c6
c4c chirc nang nhu di néu & muc 4.1. Ngoai ra, dé dap ung yéu cau st dung chuong
trinh cta ngudi dung, hé théng chwong trinh duwgc thiét ké c6 cu tric nhu hinh
4.2.[4]

Truy cap hé thong |

L
Menu
\4
v v v L
Cap nhat du &n Xem sta dy &n Lap lich du an H¢ thong
|_Lap dy &n moi — Chon du an || Chonduwan | | | Capnhit
N nguoi dung
- anméi | |Lap man || Xem két qua _
720 dy an moi P | a Stra thong tin
_{Stra du an || Lap lich Xem/stra nguoi dung
| ditlieu
— Chonduan| | ["Xem kétqua
| Lap lich
|| Stra DL dy an
| Tao phién ban mai

|| Chon dy an

{ Cap nhat phién ban

Hinh 4.2: C4u tric hé thdng thuc don cta chwong trinh
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4.3.2. Mt s6 chirc niing chinh ciia chwong trinh va giao di¢n
a. Ding nhdp hé thong

Muén sir dung chuong trinh quan ly du &n can thuc hién dang ky. Nguoi ding
can ding ky tai khoan dé duwgc ding nhap vao hé théng. Khi ding ky tai khoan
ngudi ding can cung cdp ho va tén ngudi dung, dia chi email, mat khau dang nhap.

CHAO MUFNG BAN DEN VOl
CHWONG TRINH

BDANG NHAP

— Khi dang nhap hé thong, ngudi dung sir dung thong tin da ding ky dé diang
nhap hé thong: Nhap dia chi email ngudi ding, mat khau nguoi ding

Xin chao mirng ban da tré lai!

nhatgiapnk@gmail.com

Mt khdu

DANG NHAP
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— Sau khi dang nhap giao dién chinh chuong trinh mo ra

3£ Engqge TRANG CH CAP NHAT DU AN LAP LICH DU AN HE THONG DANG XUAT

Bai toan can déi nguon luc bang phuong phap Iap mang ACA

X DUAN

b. Cap nhdt dw dan

?g Engage TRANG CH CAP NHAT DU AN LAP LICH DU AN HE THONG DANG XUAT

Danh séch du an

Tao phién ban méi

SUr dung thuéat toan don gian, hiéu qua Iap mang cong viéc

c. Cap nhdt phién ban

3:€ Engage RANG CHU CAP NHAT DU AN LAP LICH DU AN HE THONG DANG XUAT

Ht CHON DU AN SE TAO PHIEN BAN MO

Cac du an sé thuc hién vé biéu dé AOA

# Téndu an Nguai QL Phién ban Ngay PB Chire ndng

vD1 vibpu 1 Tran nhat giap 1.00 06/12/2016
VD2 Vidu2 Tran nhat giap 1.00 06/12/2016
vD3 Vidu3 Tran nhat giap 1.00 06/12/2016
vD4 Vidu4 Tran nhat gidp 1.00 06/12/2016
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d. Cip nhat di liéu
DANH SACH CAC CONG VIEC TRONG DWW AN

Cac cOng viéc trong dw an

(e 18m] Knons <o top na auwe chon

STT Té&n céng viéc Céng vigc trudc Thi gian Nhan luc Chirc nang
1 a 3 1
2 b s >
3 < 3 1
a o B 3 1
s e = 2 1

e. Xem két qud di cé

xEngQge TRANG CH APNHATDUAN  LAPLCHDUAN  HETHONG  DANG XUAT

Danh sach du an
Lap du an mai

Tao phién ban mdi

hiéu du

ocalhost:8080/A0ANetworkAppv2.0/home#

Dw An

DANH SACH CAC DU AN

r an s& thuc hién

# Tén du an Ngudi QL Téng vén Ngay BB Ngay KT Chirc n3ng

VD1 Vi DU 1 Tran nhat gidp 200000000 01412/2016 30/05/2016 ﬂm
VD2 Viduy 2 Tran nhat giap 1000000000 02/12/2016 24/12/2016 E
VD3 vidu 3 Tran nhat gidp 200000000 01/12/2016 30/12/2016 ﬂw
vDa Vidua Tran nhat gidp 200000000 02/12/2016 26/12/2016 ﬂ m
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+ Lap lich du an

gﬂEngage TRANGCHU ~ CAPNHATDUAN  LAPLICHDUAN  HETHONG  DANG XUAT

Bai toan can doi nguon luc bang phuang phap lap mang AOA

& DUAN

TRANGCHU ~ CAPNHATDUAN  LAPLICHDUAN ~ HETHONG  DANG XUAT

Théng tin nguoi dung

Cap nhat nguoi dung

Stra thong tin ca nhén

4.3.3. Mt vi du thue hién du 4n cu thé véi chwong trinh

a. Bai toan lap dat hé thong mang
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So dd phan tich dé xac dinh c4c cong viéc cia bai toan duoc cho & hinh 4.3

2n thia khao sat | (1.1
1.0f [EEELE TREE) | e sdt) D
= — (1.2)
2.0 Thiet bi, | _(2.0) IE)’I_ua ;hlet\
S3n L VAL khoan tudng| (3.1)
< HE thang |_(3.0)( Lap dét hé
ph_ar_n 3.0 cap | théng cép A
giai di cap J(3.3)
doan ' e
H& thong | (4.0)( Lap dat lap thiét bi két néi)(4.1)
4.0] |Ph&n cing thiét bi (4 5
s of [F&thdng ] (5.0)(Cai dat he)  {nh vao mang J*™
. * hoan thién thong

Hinh 4.3: So d6 phan tich xac dinh cong viéc

Tir so do phan tich hinh 4.3 [11]. Ta x4c dinh duoc cdng viéc cho bang 4.0 va

udc lugng thai gian thyc hién mdi cong viéc ciing nhu sé lwong nhan hee dé thuc

hién chdng.
Bang 4.0. Bang phan rd cong viéc cua bai toan

Ma A A A . o R
cV Tén cong viéc Cong viéc truoc | Thoi gian| Nhan luc
11 | Khao sat h¢ thong - 1 2
12 | Lap thiet ke hé thong 11 1 2
20 | Mua sam thiét bi 12 1 1
31 | Khoan tuong 12 2 1
32 | Lapong gen 31 2 2
33 |Dbicap 32 1 2
41 | Lap céc hop két noi 33 1 1
42 | Két noi may tinh vao mang 41 1 2
50 | Cai dat, kiém tra mang 42 2 1
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b. Bing dit liéu ddu vao, phién bin 1.00

Tir so dd hinh 4.3. ta thiét lap duoc bang dir liéu phan rd chirc ning cia bai
toan cho ¢ bang 4.1. dwgc in ra tir chuong trinh sau khi da cap nhat dix liéu bang
chirc nang ““ Tao du an méi”.

Bang 4.1. Bang phan ra chic nang cua bai toan-phién ban 1.00

M&aCV| Cong viéc trudc Thoi gian | Nhan luc
11 - 1 2
12 11 1 2
20 12 1 1
31 12 2 1
32 31 2 2
33 32 1 2
41 33 1 1
42 41 1 2
50 42 2 1

c. Cdc két qud dwa ra ciia chwong trinh véi phién bdn 1.00

Khi chay chuong trinh véi chitc niang “Lap mang” ta duoc két qua cho & cac
bang va hinh sau:

Bang 4.2. Bang tinh toan trung gian cua bai toan-phién ban 1.00

Tén cong Cong viéc di Cong viéc duoc Cong viéc

STT | viéc trudc chon loai
1 11

2 12 11 11

3 20 12 12

S =1 P2 12

5 32 31 31

(<3 33 32 32

7 41 33 33

8 42 41 41

o 50 42 42

Bang 4.3. Bang thoi gian bat dau, két thic cia cac dinh-phién ban 1.00

70



T T T T I T

Pinh | Th&i gian bd s&m nhat Th&i gian kt mudn nhat Pinh gang
o O O v
1 1 1 v
2 2 2 v
3 o 4 v
= 6 (5] v
5 P £ 7 v e
6 8 8 v
7 9 S v
8 11 11 v
T T

Bang 4.4. Bang lich thuc hién cong viéc cua bai toan-phién ban 1.00

.a Trung gian Saim nhit, mudn nhat Tong hdp mm

Tén Cong
cong | Cdngviéc | Pinh | Pinh | Théi gian thuc | Tgdu |viéc
STT | viéc ditrwéc |dau |cudi | hién congviéc |phong |gang
1 1 0 1 1 0 v
2 12 1 1 2 1 0 v
3 20 12 P 8 1 8
4 31 12 2 3 2 0 v
5 32 31 3 - 2 0 v
6 33 32 - 5 1 0 v
7 41 33 5 6 1 0 v
8 42 41 6 7 1 0 v
9 50 42 7 8 2 0 v
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Codng
viee |4 2 3 4 5 6 7 8 9 10 "

KAhéoAsét
o
L@e thj @i
théng B
2

Mua sam

thiét bi
Q. —  EN ER BR ER BE BN BR BB

Khoan
téng ]
@

Lap 6ng
gen ——{|
@

bi cap

@ ||

Lép cac

hop két
ndi (1) )

Két néi
cAC may '_
tinh vao

mang (2)

Cai dat
kiém tra
e m
1)

Hinh 4.4: Biéu db Gantt cua lich biéu ké hoach cua bai toan — phién ban 1.00

Biéu db chwa can ddi ngudn luc

Biéu do chwa can déi ngudn Irc

—— Ngudn

m

Hinh 4.5: Biéu db str dung nguon luc lich biéu cua bai toan — phién ban 1.00

Thoi gian chay thuat toan 0,00884 giay
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d. Bing dit liéu ddu vao Phién ban 1.01: thay déi thoi gian va nhin luc

Bang 4.5. Bang phan ra chic nang cua bai toan - phién ban 1.01

Ma Cong viéc truoc | Thoi gian| Nhan luc
CV

11 - 1 1
12 11 1 1
20 12 1 2
31 12 1 1
32 31 1 2
33 32 2 2
41 33 1 1
42 41 1 1
50 42 1 1

e. Két qud chay dwa ra ciia phién béin 1.01

Bang 4.6. Bang tinh toan trung gian cua bai toan-phién ban 1.01

Tén cong Cong viéc di Cong viéc duoc Cong viéc

STT | viéc trudc chon loai
1 11

2 12 11 11

3 20 12 12

3 31 12 12

5 32 31 31

6 33 32 32

7 41 33 33

8 42 41 41

9 50 42 42
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Bang 4.7. Bang thoi gian bat dau, két thic cua cac dinh - phién ban 1.01

Pinh | Thoi gian bd sém nhat | Thoi gian kt mudn nhat | Pinh gang

0 0 0 v

1 1 1 v

2 2 2 v

3 3 3 v

4 - 4 v

5 5 5 v

6 7 7 v

7 8 8 v

8 9 9 v

Bang 4.8. Bang lich thyc hién cong viéc - phién ban 1.01

Tén Cong
cong | Congviéc | Pinh | Pinh | Thi gian thue | Tgdu | viéc

STT | viéc ditruéc |dau |cudi | hiéncongviéc |phong |gang

1 1 0 3 1 3

2 12 0 3 1 3

3 20 0 3 1 3

-+ 31 0 3 1 3

5 32 0 3 1 3

6 33 0 1 2 0 v

7 41 33 1 2 1 0 v

8 42 41 2 3 1 0 v

9 50 0 3 1 3
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N Cong T
viéc ) 2 = £y = s 7 = =

Khao st | s

hé thong
@

Lap thiét .
ké he
thdng

@

M ua sam
thiét bi
(2

Khoan
tuong
(1)
Lap ong S

gen

®

SN W WA W WA W W W W = O EE = -
Sl

bi cap | S
@

Le'ip Cé;C | e ——=C
hép'két
noi

@

Két noi

cac may

tinh vao
mang

@)

Cai dat S
kiém tra
mang

()]

Hinh 4.6: Biéu db Gantt cua lich biéu ké hoach cua bai toan — phién ban 1.01

S6
luvong

= N W R L

0 1 2 3 4 5 6 7 8 9
Hinh 4.7: Biéu db str dung ngudn luc cua lich biéu bai toan — phién ban 1.01

Thoi gian chay thuat toan: 0.00024 giay
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KET LUAN

Luan van da thuc hién dugc nhitng cong viéc sau:

a.

Vé mat Iy thuyét

Luan van d3 noi vé cac van dé chung cua quan Iy du an, dic biét 1a cac kho
khin dang gap phai tai thoi diém hién tai. Gilp ching ta hiéu duoc mét trong
nhitng khé khin cta quan ly dy an 1a van dé 1ap lich trén co s& can dbi nguon
nhan luc bi han ché.

Nghién cau vé thuat toan 1ap mang AOA, mét trong nhitng thuét toan phic tap
trong viéc xay dung mang. Dwa vao thuat toan nay ching ta hoan toan cé thé
vé dugc bang tay mang cdng viéc. Cac nha quan ly du &n c6 thé hiéu va ap

dung d6i voi du an caaminh.

Xay dung thuat toan tu dong hoéa bai toan lap lich biéu cua du an dya trén
mang AOA, dua vao viéc xay dung hoa nay ching ta sé gitip cho nguoi dung
hiéu hon vé hé thdng, cling nhu su ding din cua qua trinh xay dung hé thdng
dua trén mangAOA.

Vé mat irng dung

Giai quyét duoc bai toan 1ap lich biéu trén co s& can doi ngudn nhan luc bi
han ché.
Hé thdng cho phép tu dong hoa thuat toan Iap lich trén mang AOA trén nén

web maot cach nhanh chéng, tién dung va ting tbc d6 xu Iy dé phuc hoat dong
quan Iy du &n 1én nhiéu lan.

c. Khd nang iing dung trong thaec tién:

— Giai quyét duoc bai toan 1ap lich biéu trén co s& can doi nguén nhan luc bi

han ché.

— Hé théng cho phép tu dong hoa thuat toan Iap lich trén mang AOA trén nén

web maot cach nhanh chéng, tién dung va ting tbc d6 xu Iy dé phuc hoat dong
quan Iy du &n 1én nhiéu lan.
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d. Nhiing han ché va ton tai

Mic du dat duoc mot sb wu diém nhu trén nhung hé théng van khong tranh

kho1 mdt s6 han ché va ton tai. Cu thé do la:

Van dé bao mat chua thyuc sy toi vu

Vén dé an toan, mat mét dit liéu khi hé théng bi tin cong hoic phé hoai

e. Nhitng hwéng nghién ciru tiép theo:

Trong thoi gian td1, ludn van tap trung cac hudng nghién ctru sau dé lam

ting hiéu qua hé thong:

Tiép tuc nghién ctu, thir nghiém va hoan thién giai phap bao mat cho hé
théng.

Nghién ctru va 4p dung giai phap phan tai tdi vu nhét cho hé thdng dé hé thdng
chay hiéu qua va 6n dinh hon khi c6 luong nguoi truy cap cao trong cling mot
thoi diém.

Nghién citu mot vai md hinh t6i uu hoa tai nguyén cho bai toan 1ap lich ma
duogc nhiéu tac gia néu ra dé dua vao chuong trinh.

Tiép tuc cai tién va sir dung cac phuong phap sao luu hiéu qua nhit dé dam
bao khi ¢6 su ¢d, dir liéu hé théng duoc phuc hdi nhanh chong va day du.
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PHU LUC
A. PHU LUC 1: Mt s6 két qua tinh toan ciia chwong trinh l1ap lich
Al.l. Vidul

Bang Al.1. Bang dir liéu dau vao vi du 1

=4 = —

STT | Tén cong viéc Cong viéc di trudc Thoi gian Nhan luc
1 a - 1
2 b 5 2
3 C a < 1
4 d a,b 3 1
5 e b 2 1
6 f b - 1
7 g e,d 2 1
8 h e,d 3 1
9 i c 2 2
10 k c,h,f 2 1
T T

Theot gian chay thuat toan: 0.00015 s

Bang A1.2. Két qua trung gian vi du 1

Tén cong Cong viéc di Cong viéc duoc Cong viéc
STT | viéc trudc chon loai
1 a
2 b
3 = a a
a4 d a,b a,b
5 e b b
6 f b b
7 =3 e, d e,d
8 h e, d e,d
S i (= €
10 k c:hf h,f C
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Bang A1.3. Bang thoi gian bat dau va két thlic caa dinh, vi du 1

Pinh | Thoi gian bd s6m nhat | Thoi gian kt mudn nhat Pinh gang
0 0 0 v
1 3 5
2 5 5
= 5 5
4 8 8
5 75 11
6 11 11
7 13 13
Bang Al.4. Bang lich thoi gian thuc hién céng viéc ctua vi du 1
Tén cong
cong |Congviéc | Pinh | Pinh | Thoi gian thuc | Tgdu | viéc
STT | viéc ditruoc |dau |cudi | hién congviéc |phong |gang
1 a 0 1 3 2
2 b 0 2 5 0 v
3 C a 1 5 4 4
4 d a,b 3 - 2 0 v
5 e b 2 - 2 1
6 f b 2 6 - 2
74 g e,d 4 7 2 3
8 h ed B 6 3 0 v
9 i C 5 7 2 B
10 |k c.h,f 6 7k 2 0 v
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(1)

d ) | o —| ——

(1)
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(1)

f IS E EE R .
(1)

g I E R N EE e .

|

i (2) NN § BN D N R EEEEm

k ot
(1)
Hinh Al.1: Biéu d6 Gantt lich biéu cua ké hoach lich, vi du 1

Biéu dé chwa can déi nguén lye

—— Nguén lyc

0 1 2 3 4 5 6 7 a 9 10 1 12 13
Hinh A1.2: Biéu dd st dung ngudn luc cua ké hoach lich,vi du 1

Thoi gian thuc hién chuong trinh: 0.00015 gidy
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A1.2. Vidu 2

— - —

Bang A2.1. Bang dit liéu dau vao vi dy 2

STT | Tén cdng viéc Cong viéc di truéc Thai gian Nhan luc
1 a = 1
2 b <+ 1
3 C a 5 1
4 d a,b 6 1
5 e a,b 5 1
6 f b 4 1
7 g c,d 2 1
8 efr = 1
9 i e,f 2 1
10 k c,d,h 1 1
> Caycusn e —

Thot gian chay thuat todan: 0.00016 s

Bang A2.2. Két qua trung gian vi dy 2

Tén cong Cong viéc di Cong viéc duoc Cong viéc
STT | viéc truéc chon loai
1 a
2 b
3 « a a
a d a,b a,b
5 = a,b a,b
6 f b b
7 c,d c,d
8 ef e.f
9 i e,f (7
10 k c,d,h h c,d
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Bang A2.3. Bang thoi gian bat dau va két thiic caa dinh, vi du 2

Pinh | Th&igian bd sém nhat | Thoi gian kt mudn nhat | Pinh gang
0 0 0 v
1 3 -
2 -+ - v
3 - 4 v
4 - 5
5 10 11
6 9 9 v
7 12 12 v
8 13 13 v
Bang A2.4. Bang lich thoi gian thyuc hién céng viéc cua vi du 2
Tén Cong
cong Cong viéc | Pinh | Pinh | Thoi gian thuc | Tgdu |viéc
STT | viéc ditrudc |dau |cudi | hién cong viéc phong | gang
1 a 0 1 3 1
2 b 0 2 -t 0 v
3 C a 1 5 5 3
4 |d a,b 4 5 6 1
5 e a,b 3 6 5 0 v
6 f b 2 6 = 1
7 g c,d 5 8 2 1
8 et 6 7 3 0] v
9 i e,f 6 8 2 2
10 |k c,d,h 7 8 1 0 v
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11 12 13

Hinh A2.1: Biéu do Gantt lich biéu cua ké hoach lich, vi du 2

Biéu dé chwa can déi nguén Iwc

—— MNgudn luc

0 1 2 3 4 5 6 7 8 9 10 1

12 13

Hinh A2.2: Biéu db str dung ngudn luc cua ké hoach lich, vi du 1

Thoi gian chay chuong trinh: 0.00016 giay
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Al1.3.Vidu3

Bang A3.1. Bang dir liéu dau vao vi du 3

STT |Tén cdng viéc Cong viéc di trudc Thoi gian Nhan luc
1 a 3 1
2 b < 2
3 C a 5 1
4 d a,b 6 1
5 e a,b 5 1
6 f b = 1
7 g cd 2 1
8 h ef 3 1
9 i ef 2 2
10 |j c,d,h 7 1

o

Thoi gian chay thuat todn: 0.00017 s

Bang A3.2. Két qua trung gian vi du 3

Tén cong Cong viéc di Cong viéc duoc Cong viéc
STT | viéc trudc chon loai
1 a
2 b
3 C a a
4 d a,b a,b
5 = a,b a,b
6 f b b
7 g c.d cd
8 h e,f e,f
9 i ef ef
10 |j c,d,h h cd
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Bang A3.3. Bang thoi gian bat dau va két thiic caa dinh, vi dy 3

Pinh | Th&i gian bd sém nhat | Th&i gian kt mudn nhat | Pinh gang
0 0 0 v
1 3 6
2 0 5
3 0 3
4 4 4 v
5 8 11
6 8 8 v
7 1 1 v
8 13 13 v
Bang A3.4. Bang lich thoi gian thuc hién céng viéc cua vi du 3
Tén Ccong
cong Coéng viéc | Pinh | Pinh | Th&i gian thuc | Tgdu | viéc
STT | viéc ditrudc |dau |cudi | hién congviéc |phong |gang
1 a 0 1 3 1
2 b 0 2 - 0 v
3 C a 1 5 5 4
4 |d a,b 4 5 6 2
5 e a,b 3 6 5 0 v
6 f b 2 6 - 1
7 g c,d 5 8 2 2
8 h ef 6 7 3 0 v
9 i ef 6 8 2 3
10 |j c,d,h 7 8 2 0 v
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{1)
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(1)

Hinh A3.1: Biéu d6 Gantt lich biéu cua ké hoach lich, vi du 3

Biéu dé chuwa can déi nguén lyc

—— Ngudn lc

Hinh A3.2: Biéu db str dung ngudn luc caa ké hoach lich, vi du 3

Thaoi gian thuc hién chuong trinh: 0.00017 giay

88



Al.4. Vi du 4

Bang A4.1. Bang dit liéu dau vao vi du 4

# Tén cdéng viéc Céng viéc trwdc Théri gian MNhan Iwe
1 a 1 1
2 b 5 1
3 c ] 1
4 d 4 1
5 e a - 1
& f b 3 1
7 g C 3 1
8 h d - 1
9 e f 2 1
10 k g, 2 1
11 m i ] 1
12 I i 3 1
13 n k 2 1
14 o I.n 1 1
15 p g.h,i 2 1
16 q g.hi 3 1
17 r o,p 2 1
18 5 q.r 1 1
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Bang A4.2. Két qua trung gian vi du 4

# Tén céng viéc Coéng viéc trwdc Coéng viéc loai

1 a

2 b

3 c

4 d

5 e a

-] f b

7 g c

8 h d

9 i e f

10 k a 1

11 m i

12 | i

13 n K

14 o I.n

15 p h i,g

16 q h i,g

17 r o,p

18 s q,r

Bang A4.3. Bang thoi gian bat dau va két thic caa dinh, vi dy 4

BPinh Theri gian bd sém nhat Thei gian kt mudén nhat Pinh gang
o 0 o N
1 1 4
2 5 5 N
3 6 T
4 - 9
5 a8 8 '
6 10 10 W
7 10 10 N
8 12 12 o
el 14 14 e
10 10 13
11 15 15 N
12 17 17
13 18 18
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Bang A4.4. Bang lich thoi gian thuc hién cong viéc cua vi du 4

# Tén coéng viéc | Céng viéc chon Céng viéc loai BDinh diu Dinh cudi Tg dw phéng Thei gian Céng viéc gang
1 a ] 1 3 1

2 b ] 2 0 5 v

3 c 0 3 1 ]

4 d 0 4 5 4

5 e a 1 5 3 4

3 f b 2 5 0 3 v

7 a [ 3 T 1 3

8 h d 4 10 5 4

9 ef 5 6 0 2 v

10 k g i 7 8 0 2

11 m i 6 13 2 ]

12 I i 6 9 1 3

13 n 3 8 9 0 2

14 ) In 9 1 0 1

15 p h ig 10 1 3 2

16 q h ig 10 12 4 3

17 r o,p 1 12 0 2 v

18 s q.r 12 13 0 1 v

Céng viéc 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
a (1) NN NN N§|

b (1) 4n -l

ci1) [ ]

d (1) %l+l+l+lTl.

e (1) M [ ] [ ] * [ ] J

(1) in =

g (1) [ ]

h (1) Al*.*I-I-II

i(1) e =8

k(1) i =

m (1) W EEEEN
(1) M [ ] J

n (1) 4n )

o (1) i

p (1) m [ ] T [ ] T ] 1

q (1) MI*I*I-II
ri1) i -

s (1) i

Hinh A4.1: Biéu do Gantt lich biéu cta ké hoach lich, vi du 4
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Biéu dé chwa can déi nguén luc

5 —— Nguén I

0 1 2 3 4 5 6 7 8 9 0 1" 12 13 14 15 16 17 18

Hinh A4.2: Biéu db str dung ngudn luc caa ké hoach lich, vi du 4

Thaoi gian chay chuong trinh: 0.76 gidy .
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B. PHU LUC 2. Mi ngudn chwong trinh tr¢ givip quén 1y du 4n

1. Phanl. Trang chi

<html lang="en">
<head>
<meta charset="utf-8">
<!I-- Viewport Meta Tag -->
<meta name="viewport" content="width=device-width, initial-scale=1">
<title>
Mang cong viéc AOA - Luén van thac si
<[title>
<!-- Bootstrap -->
<link rel="stylesheet" type="text/css" href="assets/css/bootstrap.min.css">
<l-- Main Style -->
<link rel="stylesheet" type="text/css" href="assets/css/main.css">
<I-- Responsive Style -->
<link rel="stylesheet" type="text/css" href="assets/css/responsive.css">
<I--Fonts-->
<link rel="stylesheet" media="screen" href="assets/fonts/font-awesome/font-
awesome.min.css">
<link rel="stylesheet" media="screen" href="assets/fonts/simple-line-icons.css">

<I-- Extras -->

<link rel="stylesheet" type="text/css" href="assets/extras/owl/owl.carousel.css">
<link rel="stylesheet" type="text/css" href="assets/extras/owl/owl.theme.css">
<link rel="stylesheet" type="text/css" href="assets/extras/animate.css">

<link rel="stylesheet" type="text/css" href="assets/extras/normalize.css">

<link rel="stylesheet" type="text/css" href="assets/extras/settings.css">

<I-- Color CSS Styles -->
<link rel="stylesheet" type="text/css" href="assets/css/colors/green.css"
media="screen" />
<!-- HTML5 Shim and Respond.js IE8 support of HTML5 elements and media
queries -->
<I--[if It IE 9]>
<script src="https://oss.maxcdn.com/libs/htmlI5shiv/3.7.0/html5shiv.js">
</script>
<script src="https://oss.maxcdn.com/libs/respond.js/1.4.2/respond.min.js">
</script>
<I[endif]-->
<style type="text/css">

body {

font-size: lem;
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}

<[style>
</head>
<body>

<I-- Header area wrapper starts -->
<header id="header-wrap">

<I-- Roof area starts -->
<l-- Roof area Ends -->

<I-- Header area starts -->
<section id="header">

<jsp:include page="_menu.jsp"></jsp:include>
</section>
<I-- Main Carousel Section -->
<div id="carousel-area">
<div id="carousel-slider" class="carousel slide" data-ride="carousel">
<!I-- Indicators -->
<ol class="carousel-indicators">
<li data-target="#carousel-slider" data-slide-to="0" class="active"></li>
<li data-target="#carousel-slider" data-slide-to="1"></li>
<li data-target="#carousel-slider" data-slide-to="2"></li>
</ol>
<div class="carousel-inner" role="listbox">
<div class="carousel-item active">
<img src="assets/img/slider/bg-1.jpg" alt="First slide">
<div class="carousel-caption">
<h2>
Mang cong viec AOA
</h2>
<h3>Bai toan can ddi ngudn lyc bang phuong phép lap mang AOA</h3>
<a class="btn btn-lg btn-common" href="projectList">
<i class="fa fa-download">
<[i>
Du an
</a>
</div>
</div>
<div class="carousel-item">
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<img src="assets/img/slider/bg-2.jpg" alt="Second slide">
<div class="carousel-caption">
<h2>
Can d6i ngudn luc
</h2>
<h3>
Can ddi nguén luc dua vao biéu dd can doi nguén luc
</h3>
</div>
</div>
<div class="carousel-item">
<img src="assets/img/slider/bg-3.jpg" alt="Second slide">
<div class="carousel-caption">
<h2>
Pon gian
</h2>
<h3>
Str dung thuat todn don gidn, hi¢u qua 1ap mang cong viéc
</h3>
</div>
</div>
</div>
<a class="left carousel-control nav-prev" href="#carousel-slider" role="button"
data-slide="prev">
<span class="sr-only">Previous</span>
</a>
<a class="right carousel-control nav-next" href="#carousel-slider" role="button"
data-slide="next">
<span class="sr-only">Next</span>
</a>
</div>
</div>
<I-- Main Carousel Section End-->
</header>
<I-- Header-wrap Section End -->

<!I-- Service Block-1 Section -->

<section id="service-block-main" class="section">

<!-- Container Starts -->

<div class="container">

<div class="row">

<hl class="section-title wow fadeln animated" data-wow-delay=".2s">
Mang cong viec AOA
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</h1>
<p class="section-subcontent">Giai quyét bai toan 1ap mang AOA va can d6i
nguon lyc st dung mang AOA</p>

</div>

<c:forEach items="${projectList}" var="project" varStatus="rowCounter">
<c:if test="${rowCounter.count % 3 == 1}">
<div class="row">
</c:if>
<div class="col-sm-4" style="text-align: center;">
<strong style="text-align: center;">
${ project.tenDA } ${
project.phbanHienTai }
</strong>
<a href="viewlJobs?projectld=${ project.maDA
}&phban=${ project.phbanHienTai }">
<c:choose>
<c:when test="${ project.lichDA !=\"\"

}'>
<img
src="${pageContext.request.contextPath}/${ project.lichDA }" style="width:
100%;" />
</c:when>
<c:.otherwise>
<img
src="${pageContext.request.contextPath}/images/default.png" style="width:
100%;" />
</c:otherwise>
</c:choose>
<[a>
<br/>
</div>
<c:if test="${rowCounter.count % 3 == 0|[rowCounter.count ==
fn:length(values)}">
</div>
</c:if>
</c:forEach>
</div><!-- Container Ends -->
</section><!-- Service Main Section Ends -->

<jsp:include page="_footer.jsp"></jsp:include>
<l--Go To Top Link -->
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<a href="#" class="back-to-top">
<i class="fa fa-angle-up">

<[i>

<la>

<div class="bottom"><a href="#" class="settings"></a></div>

<I-- JavaScript & jQuery Plugins -->

<I-- jQuery Load -->

<script src="assets/js/jquery-min.js"></script>
<I-- Bootstrap JS -->

<script src="assets/js/bootstrap.min.js"></script>
<I--Text Rotator-->

<script src="assets/js/jquery.mixitup.js"></script>
<I--WOW Scroll Spy-->

<script src="assets/js/wow.js"></script>

<!-- OWL Carousel -->

<script src="assets/js/owl.carousel.js"></script>

<!I-- WayPoint -->

<script src="assets/js/waypoints.min.js"></script>
<I-- CounterUp -->

<script src="assets/js/jquery.counterup.min.js"></script>
<!I-- ScrollTop -->

<script src="assets/js/scroll-top.js"></script>

<I-- Appear -->

<script src="assets/js/jquery.appear.js"></script>
<script src="assets/js/jquery.vide.js"></script>
<I-- All JS plugin Triggers -->

<script src="assets/js/main.js"></script>

<script src="assets/js/color-switcher.js"></script>

</body>
</html>

2. Phan 2. Cap nhit du an

2a. Danh sach dw dn

public class ProjectListServlet extends HttpServlet {
private static final long serialVVersionUID = 1L;

public ProjectListServlet() {
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super();
}

@Override
protected void doGet(HttpServletRequest request, HttpServletResponse response)
throws ServletException, IOException {
Connection conn = MyUltils.getStoredConnection(request);

String errorString = null;
List<Project> list = null;
try {
list = DBUTtils.queryProject(conn);
} catch (SQLEXxception e) {
e.printStackTrace();
errorString = e.getMessage();

¥

// Store info in request attribute, before forward to views
request.setAttribute(*errorString"”, errorString);
request.setAttribute(*projectList™, list);

/l Forward to /WEB-INF/views/productListView.jsp
RequestDispatcher dispatcher = request.getServiletContext()

.getRequestDispatcher("/WEB-INF/views/projectListView.jsp");
dispatcher.forward(request, response);

}

@Override
protected void doPost(HttpServletRequest request, HttpServletResponse
response)
throws ServletException, IOException {
doGet(request, response);

¥
¥

2b. Ldp mot dw an maoi

public class DoCreateProjectServlet extends HttpServlet {
private static final long serialVersionUID = 1L;

public DoCreateProjectServlet() {

98



super();
¥

@Override
protected void doGet(HttpServletRequest request, HttpServletResponse
response)
throws ServletException, IOException {
Connection conn = MyUltils.getStoredConnection(request);

String maDA = (String) request.getParameter("maDA");

String tenDA = (String) request.getParameter(“tenDA");

String nguoiQL = (String) request.getParameter(*nguoiQL");

long tongVVon = Long.parseLong(request.getParameter(“tongVon"));
String ngayBDText = (String) request.getParameter('ngayBD");
String ngayKTText = (String) request.getParameter("ngayKT");

Date ngayBD = null;
Date ngayKT = null;
DateFormat formatter = new SimpleDateFormat("dd/MM/yyyy");

try {
ngayKT = formatter.parse(ngayKTText);

ngayBD = formatter.parse(ngayBDText);
} catch (ParseException pe) {
// TODO Auto-generated catch block
pe.printStackTrace();

¥

Project project = new Project();
project.setMaDA(maDA);
project.setTenDA(tenDA);
project.setNguoiQL (nhguoiQL);
project.setTongVon(tongVon);
project.setNgayBD(ngayBD);
project.setNgayKT (ngayKT);
String errorString = null;

iIf (errorString == null) {
try {
DBUtils.insertProject(conn, project);
} catch (SQLEXxception e) {
e.printStackTrace();
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errorString = e.getMessage();

¥
¥

/l Store infomation to request attribute, before forward to views.
request.setAttribute("errorString", errorString);
request.setAttribute("project”, project);

I If error, forward to Edit page.
it (errorString !'=null) {
RequestDispatcher dispatcher = request.getServletContext()
.getRequestDispatcher(*"/WEB-
INF/views/createProjectView.jsp");
dispatcher.forward(request, response);
}

/I If everything nice.
I/l Redirect to the product listing page.
else {
response.sendRedirect(request.getContextPath() + "/projectList™);
}

¥

@Override
protected void doPost(HttpServletRequest request, HttpServletResponse
response)
throws ServletException, IOException {
doGet(request, response);

¥

2¢. Tao mot dw an maoi

</h1>
<p class="section-subcontent">Tao mdt du 4n mdi dé tién hanh thir nghiém lap
mang AOA</p>
<div class="col-1g-12">

<form method="POST"
action="doCreateProject">

<div class="form-group">
<label for="maDA">Ma3a du an:</label>
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view-source:http://localhost:8080/AOANetworkAppv2.0/doCreateProject

<input name="maDA" type="text" class="form-
control" id="maDA">
</div>
<div class="form-group">
<label for="tenDA">Tén du an:</label>
<input name="tenDA" type="text" class="form-
control" id="tenDA">
</div>
<div class="form-group">
<label for="nguoiQL">Nguo1 quan ly:</label>
<input class="form-control" id="nguoiQL"
name="nguoiQL"/>
</div>
<div class="form-group">
<label for="tongVon">Tong vbn:</label>
<input class="form-control" id="tongVon"
name="tongVon"/>
</div>
<div class="form-group">
<label for="ngayBD">Ngay bit dau:</label>
<div id="ngaybdpicker" class="input-append">
<input data-format="dd/MM/yyyy"
class="form-control" id="ngayBD" name="ngayBD" />
<span class="add-on">
<i data-time-icon="icon-time" data-
date-icon="icon-calendar">
</i>
</span>
</div>
</div>
<div class="form-group">
<label for="ngayKT">Ngay két thuc:</label>
<div id="ngayktpicker" class="input-append">
<input data-format="dd/MM/yyyy"
class="form-control" id="ngayKT" name="ngayKT" />
<span class="add-on">
<i data-time-icon="icon-time" data-
date-icon="icon-calendar">
</i>
</span>
</div>
</div>
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<button type="submit" class="btn btn-
success'><i class="fa fa-plus-square"></i> Tao du an</button>

</form>
</div>

</div>

</div><!-- Container Ends -->
</section>

<!-- Services Section End -->

<I-- Footer Section -->
<footer>
<!-- Container Starts -->
<div class="container">
<!-- Row Starts -->
<div class="row section">
<I-- Footer Widget Starts -->
<div class="footer-widget col-md-3 col-xs-12 wow fadeln">
<h3 class="small-title">
V& t6i Tran Nhat Giap
</h3>
<div class="social-footer">
<a href="#"><i class="fa fa-facebook icon-round"></i></a>
<a href="#"><i class="fa fa-twitter icon-round"></i></a>
<a href="#"><i class="fa fa-linkedin icon-round"></i></a>
<a href="#"><i class="fa fa-google-plus icon-round"></i></a>
</div>
</div><!-- Footer Widget Ends -->
</div><!-- Row Ends -->
</div><!-- Container Ends -->

<I-- Copyright -->
<div id="copyright">
<div class="container">
<div class="row">
<div class="col-md-6 col-sm-6">
<p class="copyright-text">
© 2016 tat ca cac quyén da duoc bao ho. Pugc thiét ké boi <a
href="#">Tran Nhat Giap</a>
</p>
</div>
<div class="col-md-6 col-sm-6">
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view-source:http://localhost:8080/AOANetworkAppv2.0/createProject
view-source:http://localhost:8080/AOANetworkAppv2.0/createProject
view-source:http://localhost:8080/AOANetworkAppv2.0/createProject
view-source:http://localhost:8080/AOANetworkAppv2.0/createProject
view-source:http://localhost:8080/AOANetworkAppv2.0/createProject

<ul class="nav nav-inline pull-xs-right">

<li class="nav-item">

<a class="nav-link active" href="home">Trang chu</a>
</li>

<li class="nav-item">

<a class="nav-link" href="#">Sitemap</a>
</li>

<li class="nav-item">

<a class="nav-link" href="#">Chinh sach</a>
</li>

<li class="nav-item">

<a class="nav-link" href="#">Dich vu</a>
</li>

</ul>

</div>

</div>

</div>

</div>

<I-- Copyright End-->

</footer>

<I-- Footer Section End-->
<!--Go To Top Link -->

<a href="#" class="back-to-top">
<i class="fa fa-angle-up">

</i>

</a>

<div class="bottom"><a href="#" class="settings"></a></div>

<I-- JavaScript & jQuery Plugins -->

<I-- jQuery Load -->

<script src="assets/js/jquery-min.js"></script>
<I-- Bootstrap JS -->

<script src="assets/js/bootstrap.min.js"></script>
<I--Text Rotator-->

<script src="assets/js/jquery.mixitup.js"></script>
<I--WOW Scroll Spy-->

<script src="assets/js/wow.]s"></script>

<!-- OWL Carousel -->

<script src="assets/js/owl.carousel.js"></script>

<!I-- WayPoint -->
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view-source:http://localhost:8080/AOANetworkAppv2.0/home
view-source:http://localhost:8080/AOANetworkAppv2.0/createProject
view-source:http://localhost:8080/AOANetworkAppv2.0/createProject
view-source:http://localhost:8080/AOANetworkAppv2.0/createProject
view-source:http://localhost:8080/AOANetworkAppv2.0/createProject
view-source:http://localhost:8080/AOANetworkAppv2.0/createProject
view-source:http://localhost:8080/AOANetworkAppv2.0/assets/js/jquery-min.js
view-source:http://localhost:8080/AOANetworkAppv2.0/assets/js/bootstrap.min.js
view-source:http://localhost:8080/AOANetworkAppv2.0/assets/js/jquery.mixitup.js
view-source:http://localhost:8080/AOANetworkAppv2.0/assets/js/wow.js
view-source:http://localhost:8080/AOANetworkAppv2.0/assets/js/owl.carousel.js

<script src="assets/js/waypoints.min.js"></script>
<I-- CounterUp -->

<script src="assets/js/jquery.counterup.min.js"></script>
<!I-- ScrollTop -->

<script src="assets/js/scroll-top.js"></script>

<I-- Appear -->

<script src="assets/js/jquery.appear.js"></script>
<script src="assets/js/jquery.vide.js"></script>
<!I-- All JS plugin Triggers -->

<script src="assets/js/main.js"></script>

<script src="assets/js/color-switcher.js"></script>

<script src="js/bootstrap-datetimepicker.min.js"></script>

<script type="text/javascript">

$(function() {

$('#ngaybdpicker").datetimepicker({
pickTime: false
b
$('#ngayktpicker").datetimepicker({
pickTime: false
bk
b

</script>

</body>
</html>

2d. Lap lich Dy dan mdoi

public class DoCreateProjectServlet extends HttpServlet {
private static final long serialVersionUID = 1L;

public DoCreateProjectServiet() {
super();
}

@Override
protected void doGet(HttpServletRequest request, HttpServletResponse
response)
throws ServletException, IOException {
Connection conn = MyUltils.getStoredConnection(request);

String maDA = (String) request.getParameter("maDA");
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view-source:http://localhost:8080/AOANetworkAppv2.0/assets/js/waypoints.min.js
view-source:http://localhost:8080/AOANetworkAppv2.0/assets/js/jquery.counterup.min.js
view-source:http://localhost:8080/AOANetworkAppv2.0/assets/js/scroll-top.js
view-source:http://localhost:8080/AOANetworkAppv2.0/assets/js/jquery.appear.js
view-source:http://localhost:8080/AOANetworkAppv2.0/assets/js/jquery.vide.js
view-source:http://localhost:8080/AOANetworkAppv2.0/assets/js/main.js
view-source:http://localhost:8080/AOANetworkAppv2.0/assets/js/color-switcher.js
view-source:http://localhost:8080/AOANetworkAppv2.0/js/bootstrap-datetimepicker.min.js

String tenDA = (String) request.getParameter(tenDA");

String nguoiQL = (String) request.getParameter(nguoiQL");

long tongVVon = Long.parseLong(request.getParameter(“tongVon"));
String ngayBDText = (String) request.getParameter(*'ngayBD");
String ngayKTText = (String) request.getParameter("ngayKT");

Date ngayBD = null;
Date ngayKT = null;
DateFormat formatter = new SimpleDateFormat("dd/MM/yyyy™);

try {
ngayKT = formatter.parse(ngayKT Text);

ngayBD = formatter.parse(ngayBDText);
} catch (ParseException pe) {
// TODO Auto-generated catch block
pe.printStackTrace();

¥

Project project = new Project();
project.setMaDA(maDA);
project.setTenDA(tenDA);
project.setNguoiQL (nguoiQL);
project.setTongVon(tongVon);
project.setNgayBD(ngayBD);
project.setNgayKT(ngayKT);
String errorString = null;

if (errorString == null) {
try {
DBUtils.insertProject(conn, project);
} catch (SQLEXxception e) {
e.printStackTrace();
errorString = e.getMessage();

k
k

// Store infomation to request attribute, before forward to views.
request.setAttribute(*errorString", errorString);
request.setAttribute("project”, project);

/'If error, forward to Edit page.
If (errorString !'=null) {
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RequestDispatcher dispatcher = request.getServletContext()
.getRequestDispatcher("/WEB-
INF/views/createProjectView.jsp");
dispatcher.forward(request, response);

ky

/I If everything nice.
// Redirect to the product listing page.
else {
response.sendRedirect(request.getContextPath() + "/projectList");

¥
¥

@Override
protected void doPost(HttpServletRequest request, HttpServletResponse
response)
throws ServletException, IOException {
doGet(request, response);

¥

3. Phan 3. Lap lich cho dy an

public class RunAOAServlet extends HttpServlet {
private static final long serialVersionUID = 1L;

public RunAOAServlet() {
super();
}

boolean EQUALS(LinkedList<String> a, LinkedList<String> b) {
for (inti=0; i <asize(); i++) {

If (ta.get(i).equals(b.get(i))) {
return false;
}
}

return true;

}

boolean CONTAINSALL(LinkedList<String> a, LinkedList<String> b) {
for (inti=0;i<b.size(); i++) {
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boolean flag = false;
for (intj =0; j <a.size(); j++) {
if (b.get(i).equals(a.get()))) {
flag = true;
break;
}
}
if (flag) return false;

¥

return true;

}

int LEFMID(LinkedList<String> CVchi, int j, String[] CV) {
for (inti =0; i <CV.length; i++) {
if (CVchi.get(j).equals(CVIi])) {

return i;
}
}
return -1;
}
@Override

protected void doGet(HttpServiletRequest request, HttpServletResponse
response)
throws ServletException, IOException {
Connection conn = MyUltils.getStoredConnection(request);

String maDA = request.getParameter("id");
String phbanDA = request.getParameter(*phban");
String errorString = null;

List<Job> list = null;
try {

list = DBUTtils.queryJob(conn, maDA, phbanDA);
} catch (SQLEXxception e) {

e.printStackTrace();

errorString = e.getMessage();

b
String[] CV = new String[list.size()];
inti=0;

int N = list.size();
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long startTime = System.nanoTime();

int[] tgCV = new int[N];
int[] nICV = new int[N];
int[] thutuCV = new int[N];

List<LinkedList<String>> CVtr = new
ArrayList<LinkedList<String>>();
for (I=0;i<N; i++) {
CVtr.add(new LinkedList<String>());
}

List<LinkedList<String>> CV1tr2 = new
ArrayList<LinkedList<String>>(CVtr.size());

List<LinkedList<String>> CVch = new
ArrayList<LinkedList<String>>();
for I=0;1<N;i++) {
CVch.add(new LinkedList<String>());
¥

List<LinkedList<String>> CVlo = new
ArrayList<LinkedList<String>>();
for (i=0;i<N;i++){
CVlo.add(new LinkedList<String>());
}

List<LinkedList<String>> CVxo0a = new
ArrayList<LinkedList<String>>();
for iI=0;1<N;i++) {
CVxoa.add(new LinkedList<String>());
}

1=0;

for (Job j : list) {
CV[i] = j.getTenCV();
tgCV/[i] = j.getThoigianCV();
nICV[i] = j.getNguonlucCV();
thutuCV/[i] = j.getThutuCV();

if (j.getCvDiTruoc() !'=null) {

String[] pjs = j.getCvDiTruoc().split(",");
for (String tmp : pjs) {
CVitr.get(j.getThutuCV() - 1).add(tmp);
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i++;

for (i = 0; i < CVtr.size(); i++) {
CVtr2.add((LinkedList<String>)CVtr.get(i).clone());
}

boolean flag = false;

while (!flag) {
flag = true;
int k =N:;
int smin = Integer. MAX_VALUE;
for (iI=0;i<Kk;it+) {
int | = CVtr2.get(i).size();

if(1==0){
continue;
}
if(1==1){
smin = 1;
break;
}
if (I <smin) {
smin =1;
}
}
intj=0;

for (i=0;i<Kk;it+) {

int | = CVtr2.get(i).size();

If (I ==smin) {
CVch.get(i).addAll(CVir2.get(i));
CVxoa.get(j).clear();
CVxoa.get(j).addAll(CVtr2.get(i));

CVir2.get(i).clear();
J++;

}
intJ=j;

for(i=0;i<k-1;i++){
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for (intv =i+ 1; v < CVxoa.size(); v++) {
if (CVxoa.get(i).size() > 0 &&
CVxoa.get(v).size() > 0 && CVxoa.get(i).equals(CVxoa.get(v))) {
CVxoa.remove(v);
J--;

¥

for I=0;i<Kk;i++){
if (CVir2.get(i).size() > smin) {
for (intv=0;v<J;,v+t+) {
if (CVxoa.get(v).size() >0) {
if
(CONTAINSALL(CVtr2.get(i), CVxoa.get(v))) {

Iif
(CVtr2.get(i).containsAll(CVxoa.get(v))) {
CVtr2.get(i).removeAll(CVxoa.get(V));
CVlo.get(i).addAll(CVxoa.get(V));
¥

}
}
for (i=0;i<Kk;i++) {
if (CVitr2.get(i).size() > 0) {
flag = false;
break;

¥

int[] ddCV = new int[N * 2];
int[] dcCV = new int[N * 2];

int[] X = new int [N];

for (i=0; i <N;i++){
X[i] = 1;

by

for iI=0;1<N;i++) {
if (CVtr.get(i).size() ==0) {
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ddCV[i] = 0;
X[i] = 0;

¥

intk =1;
for (i=0;i<N;i++) {
if (X[11==1) {
if (CVch.get(i).size() ==0) {
ddCV[i] = k;
X[i]=0;
k++;

else {
boolean flagTuple = false;

intvl =0;
for (intv=i-1;,v>=0;v--){
if (CVch.get(v).size() > 0 &&
CVch.get(i).size() > 0 && EQUALS(CVch.get(v), CVch.get(i))) {
flagTuple = true;

vl =v;
break;
¥
¥
if ('flagTuple) {
int L = CVch.get(i).size();
intj=0;
intm=L;
for G=0;j<L;j++){
intl=
LEFMID(CVch.get(i), j, CV);
if 1>=0){
X[1]=0;
m--;
¥
¥
if(m==0){
for(j=0;j<L;j++){
intl=
LEFMID(CVch.get(i), j, CV);
dcCVII] = k;
¥
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ddCV[i] = k;

X[i] =0;
K++;
}
}
else {
ddCV[i] = ddCV/[vl];
}

¥

for (I=0;i<N;i++) {
if (dcCV[i]==0){

dcCVIi] = k;
}
}
1=0;
int M =N;
while (i <N) {
If (CVlo.get(i).size() > 0) {
int L = CVlo.get(i).size();
intj=0;
for =0;j<L;j++){
int k1 = LEFMID(CVlo.get(i), j, CV);
ddCV[M + j] = dcCV[k1];
dcCVI[M + j] = ddCV[i];
}
M=M+L;
}
i++;
}
while (i <M) {

if (ddCV[i] > dcCVIi]) {
int k1 = ddCV/[i];
int d1 = dcCVI[iJ;
for (intj=0; j < M; j++) {

if (1= 1) {
if (ddCV[j] == k1) {
ddCV[j] = d1;
}

else if (ddCV[j] == d1) {
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ddCV[j] = k1;

}
else if (dcCV[j] == k1) {
dcCVJ[j] = d1;
}
else if (dcCV[j] ==d1) {
dcCVJ[j] = k1;
}
}
}
ddCV[i] = di;
dcCVJ[i] = k1;
1=0;
¥
i++
}
int[] ts = new int[N];
ts[0] = 0;
for (i=1;i<=k; i++) {
int max = 0;
for (intj =0;j < M; j++) {
if (dcCV[j] == i) {
if j<N){
if (max < (ts[ddCV[j]] +
tgCVI[i])) {
max = ts[ddCV/[j]] +
tgCVI[iI;
, }
else if (max < ts[ddCV/[j]]) {
max = ts[ddCV/[j]];
}
}
}
ts[i] = max;
}

int[] tm = new int[N];
tm[k] = ts[K];
for(i=k-1;i>=0;1--) {
int min = Integer. MAX_VALUE;
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for (intj=0;j<M;j++) {
if (ddCV[j] == i) {
if (j < N) {
if (min > (tm[dcCVIj]] -
tgCVED) {

tgCV[il;

min = tm[dcCV/[j]] -
}
}
else if (min > tm[dcCV/[j]]) {
min = tm[dcCVI[j]];
}

¥

tm[i] = min;

¥

int[] tdf = new int[N];
for (I=0;i<N; i++) {

tdf[i] = tm[dcCVT[i]] - ts[ddCV/[i]] - tgCV[i];
}

// Store info in request attribute, before forward to views
request.setAttribute(*errorString"”, errorString);
for (i=0;i<N;i++) {
StringBuilder tmp = new StringBuilder();
for (String s : CVch.get(i)) {
tmp.append(s);
tmp.append(*,");
¥
if (tmp.length() > 0) {
tmp.deleteCharAt(tmp.length() - 1);
b

list.get(i).setCvCh(tmp.toString());
}
for(i=0;i<N;i++){
StringBuilder tmp = new StringBuilder();
for (String s : CVlo.get(i)) {
tmp.append(s);
tmp.append(*,");
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if (tmp.length() > 0) {
tmp.deleteCharAt(tmp.length() - 1);
¥

list.get(i).setCvLo(tmp.toString());
b

for (i=0;i<N;i++) {
if (tdf[i] ==0){
list.get(i).setGantt(true);
}

list.get(i).setDdcv(ddCV[i]);

list.get(i).setDccv(dcCVIi]);

list.get(i).setTdf(tdf[i]);

list.get(i).setTs(ts[ddCV/[i]]);

list.get(i).setTm(tm[dcCV[i]]);
}

List<AOANetwork> aoaL.ist = new ArrayList<>(Kk);
for (iI=0;i<=k;i++) {
AOANetwork aoa = new AOANetwork();
aoa.setTs(ts[i]);
aoa.setTm(tmli]);
aoa.setTdf(tdf[i]);
aoa.setVertice(i);
aoa.setTenCV(CV[i));
aoa.setThutuCV (thutuCV[i));
aoa.setDinhDau(ddCV[i));
aoa.setDinhCuoi(dcCVT[i]);
aoa.setThoigianCV(tgCVIi]);
aoa.setThoigianBDCV/(ts[i]);
aoa.setThoigianKTCV(tm[i]);
aoa.setThoigianDFCV (tdffi]);
aoa.setNguonlucCV(nICV[i));

if (tm[i] == ts[i]) {

aoa.setGantt(true);
}
else {

aoa.setGantt(false);
}

aoaL.ist.add(aoa);
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b
int maxTime = 0;
for (I=0;i<N;it++) {
if (tm[i] > maxTime) maxTime = tm([i];
b

long endTime = System.nanoTime();
long totalTime = endTime - startTime;

int[] tgNI = new intfmaxTime + 1];
tgNI[0] = 0;
int maxNI = 0;

for (i=1; 1 <=maxTime; i++) {
tgNI[i] = 0;
for (intj=0;j <N; j++) {
If ((ts[ddCV/[j]] + 1) <=i && (i <=ts[ddCV/[j]] + tgCV[j])) {
tgNlI[i] += nICV]j];

}
}
if (maxNI < tgNI[i]) {
maxNI = tgNI[i];
}

}
List<Chart> chartList = new ArrayList<>();

Chart cp = new Chart();

cp.setX(0);

cp.setY(0);

chartList.add(cp);

int prevyY =0;

for (i = 1; i < tgNlLlength; i++) {

if (prevY !=tgNI[i]) {

cp = new Chart();
cp.setX(i);
cp.setY (prevY);
chartList.add(cp);

}

cp = new Chart();
cp.setX(i);
cp.setY (tgNI[i]);

chartList.add(cp);
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prevY = tgNI[i];
¥

cp = new Chart();
cp.setX(maxTime);
cp.setY(0);

chartList.add(cp);

Date now = new Date();

try {

phbanDA);

DBUtils.deleteProjectVersionByProject(conn, maDA,

} catch (SQLEXxception e) {

}
for (Job j : list) {

// TODO Auto-generated catch block
e.printStackTrace();

ProjectNetwork pn = new ProjectNetwork();
pn.setMaDA(maDA);
pn.setPhbanDA(phbanDA);
pn.setNgaySua(new java.sql.Date(now.getTime()));
pn.setCvGang(j.isGantt() ? 1 : 0);
pn.setThutuCV(j.getThutuCV());
pn.setTenCV(j.getTenCV());
pn.setDinhDau(j.getDdcv());
pn.setDinhCuoi(j.getDccv());
pn.setThoigianCV(j.getThoigianCV());
pn.setThoigianBDCV/(ts[j.getDdcv()]);
pn.setThoigianKTCV (tm[j.getDccv()]);
pn.setThoigianDFCV(j.getTdf());
pn.setNguonlucCV(j.getNguonlucCV());

try {

DBUtils.insertProjectNetwork(conn, pn);
} catch (SQLEXxception e) {

// TODO Auto-generated catch block

e.printStackTrace();
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request.setAttribute("jobList", list);

request.setAttribute(*'chartList", chartList);

request.setAttribute("aoaL.ist", aoaL.ist);

request.setAttribute("maxTime", maxTime);

request.setAttribute("maxNI", maxNI);

NumberFormat formatter = new DecimalFormat(*#0.00000");

request.setAttribute("runningTime", formatter.format(total Time * 1.0/
1000000000));

request.setAttribute("maDA", maDA);

request.setAttribute("phbanDA", phbanDA);

// Forward to /WEB-INF/views/productListView.jsp
RequestDispatcher dispatcher = request.getServiletContext()

.getRequestDispatcher("/WEB-INF/views/runAOAView.jsp");
dispatcher.forward(request, response);

¥

@Override
protected void doPost(HttpServletRequest request, HttpServletResponse

response)
throws ServletException, IOException {
doGet(request, response);

by
4. Phan 4. Hé thong
4a. Thong tin ngwoi dung

public class UserListServlet extends HttpServlet {
private static final long serialVersionUID = 1L;

public UserListServlet() {
super();
}

@Override
protected void doGet(HttpServiletRequest request, HttpServletResponse response)
throws ServletException, IOException {
Connection conn = MyUltils.getStoredConnection(request);

String errorString = null;
List<UserAccount> list = null;

try {
list = DBUTtils.queryUserAccount(conn);
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} catch (SQLEXxception e) {
e.printStackTrace();
errorString = e.getMessage();

}

// Store info in request attribute, before forward to views
request.setAttribute("errorString", errorString);
request.setAttribute("userList", list);

// Forward to /WEB-INF/views/userListView.jsp
RequestDispatcher dispatcher = request.getServletContext()

.getRequestDispatcher("/WEB-INF/views/userListView.jsp™);
dispatcher.forward(request, response);

¥

@Override
protected void doPost(HttpServletRequest request, HttpServletResponse
response)
throws ServletException, IOException {
doGet(request, response);

¥
k

4.b. Thong tin ca nhan

public class DoEditUserInfoServlet extends HttpServlet {
private static final long serialVersionUID = 1L;

public DoEditUserInfoServlet() {
super();
}

@Override
protected void doGet(HttpServiletRequest request, HttpServletResponse
response)
throws ServletException, IOException {
Connection conn = MyUltils.getStoredConnection(request);

String maNgDung = request.getParameter(“maNgDung");

String tenNgDung = request.getParameter(*'tenNgDung");

String ngaySinhNDText = (String)
request.getParameter("ngaySinhND");
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DateFormat formatter = new SimpleDateFormat("dd/MM/yyyy");
Date ngaySinhND = null;
try {
ngaySinhND = formatter.parse(ngaySinhNDText);
} catch (ParseException e) {
// TODO Auto-generated catch block
e.printStackTrace();
}
String mailND = (String) request.getParameter("mailND");
String teleND = (String) request.getParameter("teleND");
String passwordND = (String)
request.getParameter("passwordND");
HttpSession session = request.getSession();

UserAccount user = MyUtils.getLoginedUser(session);

user.setMaNgDung(maNgDung);
user.setTenNgDung(tenNgDung);
user.setNgaySinhND(ngaySinhND);
user.setMailND(mailND);

user.setTeleND(teleND);

If (passwordND != null && !passwordND.equals("")) {

user.setPasswordND(DigestUtils.md5Hex(passwordND));
}

String errorString = null;

iIf (errorString == null) {
try {
DBUtils.updateUserAccount(conn, user);
MyuUtils.storeL.oginedUser(session, user);
} catch (SQLEXxception e) {
e.printStackTrace();
errorString = e.getMessage();

¥

/l Store infomation to request attribute, before forward to views.
request.setAttribute("errorString", errorString);
request.setAttribute("userAccount”, user);

I If error, forward to Edit page.
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if (errorString !'=null) {
RequestDispatcher dispatcher =
request.getServletContext()
.getRequestDispatcher(*/WEB-
INF/views/editUserInfoView.jsp");
dispatcher.forward(request, response);
}

/'If everything nice.
// Redirect to the product listing page.

else {
response.sendRedirect(request.getContextPath() +
"userInfo");
}
}
@Override

protected void doPost(HttpServletRequest request, HttpServletResponse
response)
throws ServletException, IOException {
doGet(request, response);

¥
5. Phan 5. Piang nhip va ding xuat

a. Dang nhap

public class DoLoginServlet extends HttpServlet {
private static final long serialVersionUID = 1L,

public DoLoginServlet() {
super();
}

@Override
protected void doGet(HttpServletRequest request, HttpServletResponse response)
throws ServletException, IOException {

String mailND = request.getParameter(*mailND");

String passwordND = request.getParameter("passwordND");
String rememberMeStr = request.getParameter(*'rememberMe");
boolean remember= "Y".equals(rememberMeStr);

121



UserAccount user = null;
boolean hasError = false;
String errorString = null;

if (mailND == null || passwordND == null
|| mailND.length() == 0 || passwordND.length() == 0) {
hasError = true;
errorString = "Ban phai nhap vao tai khodn va mat khau!";
}else {

Connection conn = MyUgtils.getStoredConnection(request);
try {

user = DBUJtils.findUser(conn, mailND,
DigestUtils.md5Hex(passwordND));

if (user == null) {
hasError = true;
errorString = "Tai khoan hodc mat khau khong ding";
b
else if (user.getKichHoat() == 0) {
hasError = true;
errorString = "Tai khoan hozc mat khau khong ding";
b
} catch (SQLEXxception e) {
e.printStackTrace();
hasError = true;
errorString = e.getMessage();

}
}

/' 1f error, forward to /WEB-INF/views/loginView.jsp
if (hasError) {
user = new UserAccount();
user.setMailND(mailND);
user.setPasswordND(passwordND);

// Store information in request attribute, before forward.

request.setAttribute(*errorString", errorString);
request.setAttribute("user", user);
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// Forward to /WEB-INF/views/login.jsp

RequestDispatcher dispatcher //

= this.getServletContext().getRequestDispatcher("/WEB-
INF/views/loginView.jsp™);

dispatcher.forward(request, response);

}

//'1f no error

// Store user information in Session

/I And redirect to userInfo page.

else {
HttpSession session = request.getSession();
MyuUtils.storeLoginedUser(session, user);

/'If user checked "Remember me".
if(remember) {
MyuUtils.storeUserCookie(response,user);

¥

/I Else delete cookie.
else {
MyuUtils.deleteUserCookie(response);

¥

// Redirect to userinfo page.
response.sendRedirect(request.getContextPath() + “/home");

k
k

@Override
protected void doPost(HttpServletRequest request, HttpServletResponse

response)
throws ServletException, IOException {
doGet(request, response);

¥
k

b. Ping xuit

public class DoLogoutServlet extends HttpServlet {
private static final long serialVersionUID = 1L;
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public DoLogoutServlet() {
super();
}

@Override
protected void doGet(HttpServiletRequest request, HttpServletResponse response)
throws ServletException, IOException {
HttpSession session = request.getSession();
session.invalidate();
MyuUtils.deleteUserCookie(response);
response.sendRedirect(request.getContextPath() + */login™);

b

@Override

protected void doPost(HttpServletRequest request, HttpServletResponse
response)

throws ServletException, IOException {
doGet(request, response);

b

¥
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