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Buffer Setting Method of Critical Chain Based on Information Entropy

GONG Jun' HU Tao® YAO Lu!

Abstract In order to solve the problems caused by unreasonable buffer setting, such as process slacking and project
delaying, this paper proposes a buffer setting method of critical chain based on information entropy. Firstly, it
presents concepts and measurement method of complex entropy, resource entropy and human factor entropy, which
are used to quantify the influence of uncertain factors on the process. Secondly, the steps and methods of human
factor entropy based on interval-valued intuitionistic trapezoidal fuzzy numbers are proposed. Finally, fully consid-
ering the influence to project schedule of human behavior, it presents entropy models and modification models of
procedure duration, project buffer and feeding buffer. The examples given in the end vividly convey the practicabil-

ity.
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Table 1  Information of process in the program
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V41 P2 P3

A - C, D 6 8 12 4 5 2
B - C, D 3 6 8 3 2 1
C A'B E, F 7 10 12 4 4 1
D A, B E,F 5 6 9 4 3 2
E G G 8 10 11 3 2 1
F H H 4 6 7 5 3 1
G E I,J 8 9 12 4 3 2
H F I,J 4 6 9 5 2 1
1 G, H K 2 4 5 5 3 0
J G, H L 10 12 16 3 2 1
K I L 9 11 13 3 4 3
L J, K M, N, O 8 9 12 4 2 2
M L P,Q,R 15 20 22 6 1 1
N L P,Q,R 7 10 12 4 3 0
0 L P,Q, R 4 5 6 4 3 2
P M, N, O S 8 9 12 4 4 2
Q M, N, O S 6 8 9 7 5 1
R M, N, O S 3 5 6 4 3 1
S P,Q, R — 4 5 8 7 3 1
TR R 8 7 3

: :
a0 00
H
() ()

Kl 2 TH M2k E
Fig.2  Chart of program network plan

K3 BUH RSB L i E R
Fig.3  Sketch of critical chain and buffer setting
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Table 2 Value of buffer parameters
P i = Ai Tsox  Tosw o Hy  H,, H,, aX FB PB  FBX  pBX
A (6, 8, 12) 8.35 11.19 2.84 0.13 0.15 7.10 - -
C (7, 10, 12) 10.38 11.42 1.04 0.12 0.18 8.51 - —
E (8, 10, 11) 10.22 10.64 0.42 0.08 0.20 8.18 - -
G (8,9,12) 9.48 11.04 1.56 0.13 0.21 7.49 - -
H 4,6,9) 6.25 8.45 2.20 0.10 0.10 5.63 - -
I (2,4,5) 4.54 4.83 0.29 0.08 0.13 3.85 - —
Sk T K (9, 11, 13) 11.00 1228 128 013 022 005  10.15 - 7.50 - 8.02
L (8,9, 12) 9.16 11.25 2.09 0.13 0.14 7.88 - -
N (6, 10, 12) 10.42 11.72 1.30 0.10 0.08 9.59 - —
M (15, 20, 22) 20.08 21.16 1.08 0.22 0.27 14.66 - -
Q (6,8,9) 8.35 8.78 0.43 0.16 0.08 7.68 - -
P (8,9, 12) 9.38 11.12 1.74 0.13 0.15 7.97 - -
S (4,5, 8) 4.92 7.34 2.42 0.11 0.23 3.79 - -
B (3,6, 8) 6.26 768 142 0 011 014 538 - -
4.17 4.17
D (5,6,9) 5.86 8.26 2.40 0.35 0.19 0.09 5.33 - -
F (4, 6,7) 6.15 6.71 0.56 0 0.18 0.28 4.43 0.66 - 0.66 -
EREE LT
J (10, 12, 16) 12.12 14.98 2.86 0 0.14 0.13 10.54 3.98 - 3.46 -
(0] (4,5, 6) 5.08 6.62 1.54 0 0.17 0.11 4.52 1.80 — 1.80 -
R (3,5,6) 5.14 6.68 1.54 0 0.13 0.08 4.73 1.74 - 1.74 -

JEMERIAEEE N w = {w1, wa, w3}

NHLAL R A a0 N J,, 1T
B RE. R 3 AR R B R AERE DY =
(@5 mxn (k= 1,2, 3) 533 H

D' = {([2, 4, 5, 8];]0.4, 0.5], [0.2, 0.3]),
(12, 3, 4, 5];[0.1, 0.4], [0.5, 0.6]),
([1, 2, 4, 5];[0.5, 0.7], [0.1, 0.2])}

D? = {([1, 2, 3, 4];[0.6, 0.8], [0.1, 0.2]),
(12, 3, 4, 5];[0.4, 0.7], [0.2, 0.3]),
([3, 4, 5, 6];[0.3, 0.5], [0.2, 0.4])}

D3 = {([4, 5, 6, 7];[0.3, 0.5], [0.2, 0.4]),
([1, 3, 5, 6];[0.2, 0.4], [0.4, 0.5]),
([2, 4, 6, 7];[0.1, 0.4], [0.5, 0.6])}

Bl (11) AT R A AR 38, fR A =X (10) FI &
FRE q=1{0.3, 0.4, 0.3}T 13 B L5 50 &
FRERBOR A
GI =

{([0.21, 0.44, 0.64, 0.83];[0.45, 0.62], [0.16, 0.29]),
([0.14, 0.34, 0.60, 0.86]; [0.25, 0.52], [0.35, 0.45]),
([0.17, 0.33, 0.60, 0.82]; [0.30, 0.53], [0.26, 0.40])}

Ht (12) 5 af fag; k.
a; = ([0.21, 0.4, 0.64, 0.86]; [1, 1], [0, 0])
a; = ([0.14, 0.33, 0.60, 0.82; [0, 0], [1, 1])

AR X (13) A (14) TSRS I I 52 e R A5
C = {0.5005, 1.0000, 0.8263}

FRAE S (15) BT A (0 246 1 B 2% SR
BRI 2R T A 145 2 B R,

€4 = Cy = 0.8309
=l (8) 1T TP A AN

H,, =0.15
[ 2R, 753 2 H AR TP r NS, L2 2 28 9 4.
4.3 ZHXKNMTE

MRHE SR 3.1 15X P #4110 22 4= i a] i 1
ST, I = AR A R R B 2% T
THRIHEAT SR RIS &, #EC 1 000 k17 B 45 1145
% TINS5, W& 25 4~6 %) He, T
FRIUE T d; = Tso0,

I (5) ~ (7) THESS TP RS, Wk 2 5
8 %l

3 (16) F=X (17) THE TP B IE T 4,
L% 2 55 10 71,

f X (18) A=l (19) tFH W I E 22 PB .
MBI NG FBy FIFBy, W3 2 55 11 5 F1 5
12 5. ABIrh RE T BFEFB; > FF; =3.46d
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s L, Bt (20) ~ (22), B FBY =3.46d, At =
0.52d; B (23), & PBY =8.02d, W3 2 5 13 5
FIZE 14 1.

X (24), THEDUH o RILE TS 110.50 d.

4.4 BRSO

NG AIE AR ST VR I SE M, 3% N OG B IE 2R v
W5 Z 7k APRT v:PL BREED. J LW, 5k18
FeSEM $E 0 RS AR SO R AT LR, o Bl 5
NG TH 22 o Ak RIS T8 8 5d Cryttal
Ball T H, XJ 5 H #ATIEHLHEAT1 000 B, Git
T H 2 rfyEFEAI I H 58 TA 0L, 0k 3 FI3k 4 Fios.

P 7 FhTv, A R an R

1) k7 57771 i Tk 1 e e
AR AT 2 WIR R L AW, MBI T TP A
U BRI 843 AT T v BV B Dy R AT S, 4%
PR e th R vk L. Nk, HIiH % TRA
15.14%, A& T 7595 7.

2) JiiE T 5751k 3 k. IWIH P 5E TR
Mr, T332 3 s, J7VE T BTV 31K 3.78%, (H U7 1E
SWThRI S T vk 7 20 7 14.08 d, 1K
12.7%. ] L, T H 56 T3 F A Bl e T2 HA 1 4E 4 T ol
bl 32 T RIS, 7 v 3 B 9% o X 9 RE L 51l oA
26.98%, Ut BHZE R X W B K, IR 9™ .

3) ik T 552 Fsik 4 ~ 6 LA

a) M ITIAFEE 34T, 77k 7 B RIS T3 110,50 d
SR, XS BT H B AR AT A S
2 R E N AT R R I E $AT R R 2
M, 38 2 NN K& 1) 22 A Ta). N DR AT DA SE B
XX 5 e RS R BE R N AT R 2 RN 2
TH ST R BB EASE T, aTULA R
G5 %% T e Tk 22 i 22 A1), AT o2 o i A
THA. Ak, B3R 4 AT%0, vk 7 I E S 5E
TN 95.20%, =T 777k 2 M7k 4, 5771k 5 Ml
JiiE 6 iR, s vl i N RS A T
W A 2, FE AR BT T ki
Tt H ()T 35 56 T2 PR,

b) MICANZE M SICNE - TE e, T H 2%
M5 I H G2 i RER A, T3k 2 AT 4 ~
7 AR R RN RGN G2 pp T TE R
BT RRAR A, J7v 7 R SN M ERK,
FICNE AW E T, MO NZ s 7
WA AR E R BUH 7 vk 7 ok, PR
FN 57.03%, HEAE 33% ~ 67% HIFRAREL ], 05
2 Rk 4 ~ 6 (I H T 357 A R S
67%, Ui IHZE 1P X 5 B A XK, fEEANRFRE 1)
TR, HI0H 22 bt TR R ROR A

T T AR B M I H 2 kg KT H Al .

* 3 ARTIEZ X IR

Table 3

Comparison of buffer consumption by different methods

IEAZ () /IEANEITI R (%)

J7 iR TH S (d) B Zr PR (%)
FBpp FBr FB, FBo FBr
1) KRR LRIS - - - - - -
2) My 71 2.79/8.73 0.56/10.82 2.86/2.93 1.54/8.24 1.54/9.55 5.84 91.62
3) APRT: 6.64/2.24 1.31/3.18 5.78/0.10 3.91/1.35 3.74/1.02 12.96 26.98
4) AR 3.06/8.14 0.58/10.62 2.98/2.13 1.58/6.98 1.59/7.54 6.75 88.54
5) L 3.78/5.08 0.60/7.95 3.24/1.09 1.75/2.68 1.62/3.40 7.58 75.76
6) TR 4.04/4.86 0.64/6.76 3.31/0.72 1.72/3.35 1.66/2.08 7.89 69.20
7) A7 4.17/4.68 0.66/6.79 3.46/0.36 1.80/1.95 1.74/1.26 8.02 57.03
x4 AFEFET LB
Table 4 Completion comparison of different methods
Tk AR ZEph X FEH R R HRIATH () BiHPH7ELE (%)
1) KRk Leik 90.50 15.14
2) 7 7= ik THI5 % 112.76 89.62
3) APRT% TR K 124.58 98.98
4) WR TN T BRI E 115.82 93.56
5) S LLHE THAG A A5 BB, BHRZ RS 118.35 96.45
6) sk WIREIKE. TFENAE. L8R BARSHERATE S 120.30 97.68
7) A5k WL L BRIRZII. NBIAT R 3 110.50 95.20
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o TR TR )R, b AT 8 S0 H
BT B SEM ], IR0 T H AT AR — R I
PR ; TR, N FIAT D9 R 3 7 2 0 XU = AR
AARES| I H HBAE . DRIk, Al T H 2 i RN
IR SRR ) N DRI (0 v SRR T AR B
BE LR E AR Gt LA BN Z2nh, A
RUCREAR 1 T H 3 P XU

ERE T, K07 B IR, A SCIR ) 5 iR
T o 7592, AETH 22 s AR H 58 T L2
()R] ARG B4 (114

5 Z5RiE

T H BAT I AR R RE H I 2 AN E MR R
AT AE DA RSE e < B i 2 o X e B AS A B A T 2 i
R, ASCEE 5 BB IR T — AR RS o X
W E ik, WU S AR T S I A AN
SE TR RE L JRE A 2% SR XU PR 30T P dd BRI R
e, BT TR IXE) BRI R, JFRBLIR T T
SLIRNG BRI AN N TRLG PR 2 TR L R L T
V%, g T BT XA LR TR RO B R
FEERID YR, X 8] BB AR B[R] I 25 8 TSR
JEEE AEF R ARG S, Rt H A filiid A
FRIAT ] T H 38 52 2 0 F) ANl 8 PR AN B3, B
B R IER, IRmfE BRSSP RE 5 AR, HIX,
P 7 e NPV P 3R s i 4T A
RAHEA R UH BT R, A B R A A
Fr BI4146 T/ T3 rh it 2 1) 22 4x it a) sl b 1
NBIAS B S IRMCZ5 38 il 1) TIIRE S e, 43t
T UUH G P AN G2 oh RS RR 5 2 IR Y | 12468
RVIAR D7 22 93 mt, RN B 200 BEURR AT A
RS, BENE Ty 5 P G i B A XURS: PR 30
I H HERERIFEM, $ e g X BLERGRE, A R T
A TN b K AT REsE A 2 91 il L, S i 55
BIRAIE 7 AR A SEIE. T — 2R B R 7T 2 T H
FEAT A 2 IR R SR BB 22 o X L L ) L
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