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Phét trién so’ do mang lwdi dw an

« So 36 mang dv an
— La mot biéu dd chudi mé ta trinh tw, sw phu thudc 1an
nhau, thoi diém bat dau va két thic clia cac hoat
dong cua dw an.
e Cung cap cd sé cho viéc 1ap biéu thdi gian cho lao ddng va
thiét bi.
e Tang cuong su lién lac gitra nhirng nguGi tham gia du’ an.
e Cung cap du kién thdi gian cua du’ an.
e Cung cap cd sc cho viéc lap ngan sach cho dong tién.
e Nhan dang cac hoat dong quan trong.

« Nhdn manh cac hoat déng then chdt va khong thé bij tri
hoan.

e Gillp cac nha quan ly nam va duy tri ké hoach.
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So d6 mang lwdi dw an
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Xay dwng so do mang lwdi dw an

* Thuat nglr
— Hoat dong: la mot thanh phan A
cua duw an doi hoi tiéu ton thoi
gian.
— Hoat déng hop nhat (Merge B ——

Activity): la moét hoat déng phu
thudc vao it nhat hai hoat dong
triwdc do.

— Cac hoat dong song song
(dong thi): Cac hoat ddng dién
ra doc 1ap, (néu can), co6 thé
khéng cling thoi diém.

ongThanCong.com https://fb.com/tailieudientucntt
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Xay dwng so do mang lwéi dw an (tiép)

» Thuat ng

— Pwdng: mot chubi cac hoat ddng lién tiép va phu
thudc v&i nhau.

— Pwdng téi han: dwdng dai nhat xuyén sudt so do
mang, cho phép hoan thanh tat ca cac coéng viéc lién
guan cua dw an. Tri hoan cong viéc trén duwdng toi
han sé tri hodn sw hoan thanh cua ca dw an.

T

A > B >» D

(Gia dinh rang thi gian hoan thanh cda A + B > th&i gian hoan thanh C.)
6-5
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Xay dwng so do mang lwéi dw an (tiép)

* Thuat ngty
— Sy kién: diém bat dau hoac hoan thanh mét cong
viéc, s kién khong tiéu ton thoi gian.
— Hoat dong n® (Burst Activity): la hoat dong co it
nhat hai hoat dong theo sau trwc tiép.
« Hai phwong phap vé so dd6 mang .
— Hoat dong trén not (AON)
e SU dung n6t d& mo ta mdt hoat ddng.
— Hoat dong trén mdi tén (AOA) A —> C
e SU dung mi tén dé mo ta mdt hoat ddng.
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Céac quy tac co ban dé phat trién so do

mang lwol dw an

1. Mang lwéi thwdng di tr trai qua phai.

2. M6t hoat ddng khong jché bat dau cho dén khi cac
hoat déng lién quan lién trwédc dwoc hoan thanh.

3. Céac mii tén biéu thj dong va céc cong viéc di trudc.

4. Moi hoat dong phai c6 mét s6 dinh dang duy nhat
va lon hon tat ca cac hoat dong lién trwdece.

5. Céc hoat dong noi nhau theo vong tron khong duoc
chap nhan.

6. Céc phat biéu mang tinh diéu kién khong dwoc
chap nhan.

7. St dung céac ndt bat dau va két thic chung.
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Xay dwng so do mang lwdi dw an

AUTOMATED WAREHOUSE
Order Picking System

Activity Description Preceding Activity

Define Requirements None
Assign Team

Design Hardware

Code Software

Build and Test Hardware

Develop Patent Request 3
Test Software

Integrate Systems
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Xay dwng so do mang lwdi dw an

Assign
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E
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Order Picking System
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H
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Xay dwng so d6 mang Iwdi dw an

T Tén hoat déng Ki hiéu ﬁ:afg) ng’;gza"
1 | San lap méat bang dia diém A 1 Ngay tir dau
5 I;A?Aé_PBthénh hop dong cung trng 5 1 Ngay tir dau
3 | Xay dwng nha xwdéng C 6 Sau A
4 | Ché may méc thiét bj vé D 5 Sau B
5 | Lap dat may moc thiét bi E 4 Sau C,D
6 | Mac dién, nwéc F 2 Sau C
7 | Chay thir may va nghiém thu G 1 Sau E, F

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Phwong phap tinh toan so dé mang

» Thoi diém s&m nhat cta cong viéc
— Cong viéc c6 thé bat dau s&m nhat lic nao? (early start—ES)
— Cobng viéc hoan thanh s&m nhat ltc nao? (early finish—EF)
— Du &n c6 thé két thuc s&m nhat Itic nao? (expected time—ET)
» Th&i diém mudn nhat cta cong viéc
— Cobng viéc c6 thé bat ddu mudn nhat ltc nao? (late start—LS)
— Cong viéc hoan thanh mudn nhat ltc nao? (late finish—LF)
— Nhirng cong viéc nao la cong viéc t&i han?
— Cobng viéc ¢ thé tri hodn bao l1au? (slack or float—SL)
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Tinh toan th&i diém s&m cua cong Viéc

» CONg thoi gian thwe hién cong viéc theo moi
dwong trong mang lwdi (ES + thoi gian thwe
hién = EF).

- Pua thdi diém hoan thanh sém (EF) tré thanh
thdi diém bat dau sm cuia cong viéc lién sau
(ES), trtr khi

« CONQ Viéc lién sau la cong viéc hop nhat, trong
trwong hop do, chon EF I&n nhat trong s6 cac
cong viéc lién trworc.

6-12
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Tinh toéan th&i diém mudn clia cong viéc

» Trtr thoi gian thwe hién cong viéc theo moi
dwong trong mang lwdi (LF — thoi gian thwe
hién = LS).

» Puwa thdi diém hoan thanh mudn (LS) thanh
thoi diém két thic mudn cia cong viéc lién
trwoe (LF), trwe khi

« CONQ Viéc lién trwde la mdt cong viée né, trong
trwdng hop d6 chon LF nhd nhat trong cac
cOng viéc di ra tw cong viéc lién trudrc.

6-13
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Xac dinh thoi gian co thé tri hodn ctia céng viéc

(SL)

— M6t cong viéc c6 thé tri hoan trong bao lau sau khi
cac cong viéc song song dai hon bat dau.

— M6t cbng viéc c6 thé dai hon thoi diém hoan thanh
s&m bao lau ma khéng anh hudng t&i thdi gian bat
dau s&m cua cac cong viéc lién sau.

— Cho phép sw linh hoat trong viéc bd tri nguon lwc
khan hiém.

— Pudng gang 1a dwdng mang lwdi co thdi gian co thé
tri hoan thap nhat.

6-14
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Tinh toan tham so thoi gian clia so do

mang lwo

AUTOMATED WAREHOUSE
Order Picking System
Activity Description Prec%dj'ng Activity Activity Time
A Define Requirements None 10 workdays
B Assign Team A 5
C Design Hardware A 25
D Code Software B 20
E Build & Test Hardware C 50
F Develop Patent Request I 15
G Test Software D 35
H Integrate Systems E,FG 15

~-15
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Tinh toan tham so thoi gian cta so do

mang lwo

B D G
Assign Code Test
| Team Software Software
5 20 35
A C E H
Define Design Build & Test _ Integrate
Requirements Hardware Hardware f";' = Systems
10 25 50 15
F Legend
| Develop Patent ES D EF
Request
15 SL | Description

LS |DUR| LF

Automated Warehouse
Order Picking System

~-16
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Tinh toan tham so thoi gian clia so do

mang lwo

10 B 15 15 D 35 35 G 70
Assign " Code - Test
Team . Software . Software
5 20 35
70
0 A 10 10 = 35 35 E 85 85 H 100
Define Design Build & Test T 85 _ Integrate
Requirements Hardware Hardware RN 50 - System
10 25 50 15
35 F 50 Legend
Develop Patent ES D | Er
Request
15 SL | Description
Automated Warehouse
Order Picking System = R

~=17
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Tinh toan tham so thoi gian clia so do

mang lwo

B D G
Assign Code Test
Team Software Software
25 5 30 30 | 20 | 50 50 | 35 | 85
A 25 C E H
Define _ Design 35 Build & Test Ty - Integrate
Requirements 10 Hardware | 70 Hardware 3t Systems
0 10 10 10 25 | 35 35 | 50 | 85 85 15 | 100
F
Legend
Develop
Patent Request ES | ID | EF
70 15 85 .
SL | Description

Automated Warehouse LS |DUR| LF

Order Picking System
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Tinh toan tham so thoi gian clia so do

mang lwo

10 B 15 15 D 35 35 G 70
Assign - Code _ Test
15 Team > 15 Software > 15 Software
25 5 30 30 20 | 50 50 35 | 85
TS =15 FS=0 TS =15 FS=0 TS =15 FS =15

0 A 10 10 C 35 35 E 85 70 85 H | 100
Define Design Build & Test 85 Integrate
0 Requirements 0 Hardware - Hardware 50"' L Systems
0 10 10 10 | 256 | 35 35 50 | 85 85 15 | 100
TS=0 FS=0 TS=0 FS = TS=0 FS=0 TS=0 FS=0
35 F 50
Legend
35 Develop
Patent Request ES | ID | EF
70 15 85 o
SL | Description
Automated Warehouse TS=35 FS=35
Order Picking System == ERE=T
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T Tén hoat déng Ky hiéu 5&?}'3’; ng;i g;im
1 | Xay céau tric bén trong A 2 Ngay tir dau
2 | Stra chira nha xwéng B 3 Ngay tor dau
3 | Xay 6ng gom khoi C 2 Sau A
4 | Db bé téng va dwng khung D 4 Sau B
5 | Lap bé dbt nhiét dé cao E 4 Sau C
6 | Lap dat h.thdng k.tra = 3 Sau C
7 Lap dat t.bj loc khédng khi G 5 SauD, E
8 Kiem tra va chay thu H 2 SauF G

CuuDuongThanCong.com
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Céac ky thuat dwa so’ d6 mang lwéi gan voi

- Bac thang (laddering)

thuee tién

— Cac cong viéc dugc chia thanh tirng doan, nhd doé
cong viéc tiép theo co thé bat dau sém hon va cong

viéc khong bi tri hoan.

Trench
1/3

N

Trench
1/3

Lay pipe
1/3

N
N\

Trench
1/3

’~

Lay pipe
1/3

\

AON network J

Lay pipe
1/3

Refill
1/3

Refill
1/3

Refill
1/3
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Céac ky thuat dwa so’ d6 mang lwéi gan voi

thue tién

» Do tré (Lags)
— Lwong thoi gian tdi thiéu mot céng viéc phu thudc
phai tri hoan dé bat dau hoac két thuc.

« COng viéc dai dugc chia nho dé giam su’ tri hodn viéc bat
dau cua cac cong viéc ti€p theo.

o DO tré cé thé dugc st dung dé kiém soat cadc mdi quan hé
két thic — bat dau, bat dau — bat dau, két thic — két thdc,
bat dau —két thic gilra cac cong viéc.

6-23
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Str dung do tré dé gidm thoi gian dw an

« MGi quan hé két thic — bat dau (Finish-to-Start)
— Cong viéc sau chi duoc bat dé’u sau n don vi thoi
gian khi cong viec lien truvoc ket thac. Vi du: khong
dwoc do c6p pha trwde khi bé tong Iwu hoa.

Lag 19
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Str dung do tré dé gidm thoi gian dw an

 MGi quan hé bat dau — bat dau (Start-to-Start)
— Cong viéc sau chi dwoc bat dé,u sau n don vi thoi
gian khi cong vi§c I[én trwdc bat dég. Vj du: viéc dat
ong chi dwoc bat dau sau 5 ngay bat dau céng viéc

dao ranh.
| Trench
1 mile
A B
Activity Activity
M P
Lag3 Lay pipe
1 mile
o Lag 5 .
, ﬁ-:tr:.nty 9>, A-:tgur;r
Lag 3 Refill
1 mile
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Str dung do tré dé gidm thoi gian dw an

« MGi quan hé két thuc — két thic (Finish-to-

Finish)

— Cong viéc sau chi dwoc két thac sau n don vi thoi
gian khi cong viéc lién trwdc két thac. Vi du: viéc
thtr nghi@m san pham chi c6 thé két thac sau khi
viéc san xuat sdn phdm mau két thac.

Prototype

Lag 4

Testing

6—26
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Str dung do tré dé gidm thoi gian dw an

« MGi quan hé bat dau — két thuc (Start-to-Finish)
— Cong viéc sau chi dwoc két thic sau n don vj tho
gian khi cong viéc lién triwdc bat dau. Vi du: viec
doéng goi tai liéu chi co thé két thic sau khi viéc thir

nghiém bat dau 3 ngay.

Testing

System
documentation

Lag 3
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Str dung do tré dé gidm thoi gian dw an

K&t hop cac modi quan hé

— Mbt cbng viéc c6 thé dinh kém v&i nhiéu hon mot
mOi quan hé vé do tré.

Lag 4
cm%

Debug

6-28


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

y AN
n

Vi du vé viéc str dung cac moi quan hé vé

do tré trong dw an

] O A 5 5 F 20 | 7
Design = System

0 system 5 12 documentation 0

0 & 10 17 3 20
1
: |
1 12 E 18 :
1

1
i Lag2 a | Test | 4 .--l.'ig.z.-_'
: system
i 6| 2 |18
1
. B
| 1
: 3 B 4 8 c 10 10 D 16 :
1
203 T, [ omer [RS8, (st || b, | stan [, L1292
hardware hardware I software
3 1 4 8 2 10 10 g 16
Legend

ES ID EF

SL | Description | SL
L1 LS Duration LF
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Cac hoat dong vong

* Hoat dong vong
— Kéo dai gua mdt doan cua dw an.

— CO thoi gian dwoc xac dinh sau khi vé dwoc so dd
mang lwo.

— Puwoc str dung dé tap hop céc thanh phan cta dw an
nham giup xac dinh cac ngudn Iwc can thiét cho moét
phan cu thé cua dv an.

— Rat hru dung trong viéc phan bo va kiém soét chi phi
gian tiép cua duv an.
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Vi du vé hoat dong vong

B C 1| =1 11 E 21
| 1
1 1
: B 5 i 11 10 | 21 :
1
D I
|
; A
0 A 5 3] B B : B D 10 10 F 13 21 H 25
|
0 5 5 3] 1 [ 14 4 18 18 3 21 21 4 25
Legend
ES | ID | EF
SL | Description
| LS | Dur. | LF
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Activity
Activity-on-arrow (AOA)
Activity-on-node (AON)
Burst activity
Concurrent engineering
Critical path

Early and late times
Free slack

Gantt chart
Hammock activity
Lag relationship
Merge activity
Parallel activity
Sensitivity

Total slack
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