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TOM TAT

Bai bao dé xuét giai phap toan hoc trong viéc phan phdi chi phi cho do tin cdy phan
mém: g dung quy hoach nguyén nhi phan tim do tin cdy 16n nhét cua cac module mua va
ung dung quy hoach phi tuyen tim dd tin cay 10n nhét cua cac module phat trién trong cong
ty. Nghién ctru nay da giai quyét bai toan tim do tin cay 16n nhat khong vuot qua gidi han chi
phi da cho, va nguoc lai tim khoang chi phi nhé nhat d& phan mém c6 d6 tin cay la mot gia
tri xac dinh trudc.

Tir khod: D9 tin cdy phan mém, module phét trién trong cong ty, module tich hop, module
mua, phan phoi chi phi.

1. GIOI THIEU

1.1. Pinh nghia

Do tin cdy phan mém [1] 1a xac suét cta hoat dong phan mém khong co 15i trong mot
khoang thoi gian nhat dinh trong mdt méi truong dugce chi dinh.

Trong bal bao nady, ciu trac ctia mot phan mém dugc t6 chirc cac module theo ciu tric

cdy phan cip va cac module trong phdn mém duoc ton tai dudi hai dang: module don va
module tich hop [2].

Module don [2] 12 module dugc tao ra tir chinh nd. Module nay c6 thé dugc mua tir bén
ngoai thi trudng va cling c6 thé dugc phat trién trong cong ty.

Module mua la nhitng module trong cong ty khong c6 day du diéu kién dé phat trién
hodc chi phi mua c6 thé tiét kiém hon so véi viéc phét trién trong cong ty.

Module tich hop 1a mdt module dugc tao thanh tir nhiéu module don hodc c6 thé tir cac
module don va module tich hop khéac.

Véi 1y do phan bd ngudn tai nguyén hop ly dé tao ra phan mém c6 tinh tin cdy cao va
tiét kiém duogc chi phi (dya vao nguodn lyc hién c6 cua cong ty) nha quan ly quyét dinh phan
module phét trién trong cong ty, phan module mua, va phan module ding lai.

Mot module dugc xem thich hgp de phat trién trong cong ty khi trong cong ty co day du
didu kién dé phat trién va viéc phat trlen trong cong ty co thé s& tiét kiém hon so vdi viéc
mua tir bén ngoai. Loai module nay bao gdm module don va module tich hop.

Mot module dugce xem la thich hop dé mua khi c6 nhiéu version trén thi trudng va trong
cong ty khong c6 day du dicu kién dé phat trién hodc chi phi d€ mua c6 thé tiét kiém hon so
véi viée phat trién trong cong ty. Loai module nay 1la module don.

121


mailto:maiptn@cntp.edu.vn

Nguyén Thi Thuy Trang, Phan Thi Ngoc Mai

Mot module dugc xem la thich hop dung lai khi trong cong ty dé c6 san (do trong cong
ty phat trién hodc da mua trudc do) va viéc dung lai ndy rd rang khong ton chi phi.

Van dé chinh trong bai toan nay la phan phdi chi phi cho d tin cay phan mém. Do do,
cac mo hinh phat trién phdn mém chi bao gom cic module mua va cdc module phat trién
trong cong ty, con phan module dung lai do khéng c6 sy tham gia cua nhéan t6 chi phi cho
nén s€ khong dugc xét dén.

Vi dy, trong Hinh 1 dudi day [2]:

—  C06 4 module don: Index-generator, Analyzer, Parse va Stemmer.

+ Index-generator va Analyzer |a hai module don phat trién trong cong ty.
+ Parse va Stemmer 1a hai module mua, méi module c6 hai version trén thi
truong.

— Hai module Keyword va Database-index la module tich hop:

+ Module Keyword dugc dugc tich hop tir hai module Analyzer va Stemmer

+ Module Database-index dugc tich hop tir ba module: Parser, Keyword, Index-
generator.

Database-indexing (6)

| Keyword (5) ‘ Index-generator (3) ‘

S /'
Version 11 Analyzer (4)

: -
Version 12 e
.
-

!

Module tich he
.
Module mua
Version 22
|:| Module don

Hinh 1. Phin mém Database-indexing
1.2. P§ tin ciy ctia cac module
1.2.1. Pé tin cdy ciia module don phit trién trong cong ty
Chon ham s6 mii am dé tinh do tin cdy ctia cic module phat trién trong cong ty. Gia sir

xi(o) 1a chi phi co ban can thiét dé phat triéen module i trong cong ty. Chi phi co ban dé phat
0 (0)

trién module X; ~ va do tin cdy ban dau la ;. Néu chi phi duoc ting 1én do tin cdy co thé

dugc ting thém. Do tin cdy t6i da co thé dat duwoc cho module i la ri(max), dé6 tin cay
(max) (max) <1

; = 1 nhung v6i mitc d dang dan 100% rat khé xay ra, do d6 7;

D0 tin cdy ciia mot module i la r; [2]:

(0)
rl_(m) _ (Ti(m) _ Ti(O)) e—ai(xi—xiO ) x; > xi(O)
€Y

0 x; < xi(o)

Tl‘:

trong d6 o¢; 14 mot thong s6 phan &nh d6 nhay cua do tin cdy module mdi khi c6 sy thay déi
chi phi. Gié tri o¢; 16n s& tac dong dén viéc thay déi chi phi x; . Do d6 khi x; = x* thi

= ri(o) va khi x, > oo thir; = ri(m).

122



Gidi phép toan hoc cho viéc phan phéi chi phi trong dé tin cdy phan mém

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0.0 |
100 1000
Chi phi

B0 tin cay
T

Hinh 2. D¢ tin cdy ciia mot module phin mém

Hinh 2 duoc tham khao tir Berman and Cutler (1998) biéu dién do tin cdy cta cong
thie (1): 71 = 0,3,7,™ = 0,9,0¢,= 0,05, = 100. Trong trudng hop nay, do tin cay
bér}g 0 khi chi phi nhé hon 100 va 0.3 khi chi phi bang 100. D¢ tin cdy tang dén gia tri 16n
nhat 1a 0,9 khi x, —» o« [2].
1.2.2. D¢ tin cdy ciia mot module mua

Mot module i trong tdp hop cidc module mua dugc gia dinh c6 n, version trén thi
truong (i = 1).

Cho y; 1a mot bién nhi phéan biéu thi cho viéc mua hay khong mua version thir j cua
module i. Néu Yi =1thi version j cta module I dwoc mua, nguoc lai Yy = 0 thi version
j cua module i khong dugc mua. V&i muc ti€u cia moé hinh 1a cuc dai héa do tin cay cia

phan mém duoc rang budc trén tong ngan sach di cho (B). Do d6, dé tiét kiém chi phi mdi
N
module mua chi mua duy nhat mét version trén thi trudong, véi diéu kién Z Vi = 1, do tin

=1
cay cua module muaila r,:
n;
= Zrij)’ij (2.1)
=
va chi phi @€ mua module i la:
n
¢ = Z ¢y (2.2)
=1
1.2.3. D¢ tin cdy ciia mot module tich hop
Module T;1a mdt module tich hgp dugc tao thanh tir cac module iy iy . . ., is. PO tin

cay module T; phu thudc vao do tin cay cac module con cia T;.

Cho I”T(im) la d6 tin cay lon nhét c6 thé dat duoc ctia module tich hop T.. Do do, do tin
cay tdi da c6 thé dat duoc cia module T, duogc tinh theo cong thirc rT(imaX) = Hi:lri . Tuy
nhién, trong qué trinh tich hop cac module con c6 thé xay ra nhimg 15i do c6 su khong tuwong
thich gitra cac module vai nhau. Do do, goi I‘T(IO) la 6 tin cay nho nhét c6 thé c¢6 cua module

T, (c6 thé nho hon hodic bang K™). Cho g, (0<q; <1) la mdt h¢ sé phan 4nh sy twrong

thich gitta cac module. Vi vy I’T(io) =0, HZ 4 =0 I"T(imax) .
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Tuong ty module don dugc phat trién trong cong ty, do tin cdy cia mot module tich
hop Ti:

(0
H () @) gmaiimx )y > £

Ry, =4 f B
0 xi<xi(0)

trong d6 «;, x;, xi(o) da dugc dinh nghia trong phan trudc.
Céc s6 ngau nhién dugc chon cho vi du [2]:

r11=07¢,=5

112 =09, ¢, =6

151 =0,87, ¢y =7

T35 = 0,95, ¢;;, =8

™ = 0,83, ” = 0,53,a3 = 0,3,x{” =2

™ =097 =05a,=04x" =35

qs = 0,7, a5 = 0,25,x") = 4

gs = 0,8,a5=03,x” =3
Dé tinh toan do tin cdy ctia hé théng, dAu tién tinh do tin cdy ciia cac module mua (1)

va (2) va cac module don (3) va (4).
Iy =T11Y11 T r12Y12

Iy =T21Y21 T 2222
. {0,83 — (0,83 — 0,52)e™030:"2) x>
s =

0 X3 < 2
- {0,9 —(0,9—0,5)e %4xa=35) ¢, >35
4 0 X4 < 3,5

Do tin cdy ctia module tich hgp Keyword (5) 1a:
- {rs(m — (5 =) 07565 > 4
0 X5 <4

trong do rs(o)

=1y,1, VA rS(O) = 0,8r5(m)

R 1a @9 tin cay cua module tich hop Database-indexing (6)

(m) (m) (0 ,-0,3(x¢—
re :{ré —(r6 -, )e 03(x6=3) x. >3

0 Xg < 3
khi do re(o) = 11375 Va 1'6(0) = 0,8r6(m)
Bai toan:
max R
S.T.
C11Y11 + C12Y12 + C21Y21 + C21Y21 + X3 + X4 + X5+ X6 < B
i1+ yi2=1
Va1t Y2 =1

x = x",i=3,4,56
Y11, Y12, Y21, Y22 = 0 hodc 1

Thong qua viéc sit dung ham Solver cua cong cu Microsoft Excel. Sau khi giai bai
toan thu dugc cac két qua sau:
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Bang 1. Gidi phap cho nhitng nguon ngdn sach kKhac nhau

B Yiu | Y2 | Yar | Y22 X3 X4 Xs Xg pe Em <&

To1 uu
25 1 0 1 0 | 2,0000 4,0000 4,0000 3,0000 0,11826
26 0 1 1 0 | 2,0000 4,0000 4,0000 3,0000 0,15205
30 0 1 0 1 | 3,3816 5,6183 4,0000 3,0000 0,2518
35 0 1 0 1 |5,1168 6,9833 4,7556 4,1441 0,3491
40 0 1 0 1 |6,3842 7,9627 6,2414 5,4115 0,4269
45 0 1 0 1 |7,6511 8,9325 7,7371 6,6785 0,4870
50 0 1 0 1 |8,9178 9,8958 9,2410 9,9452 0,5316
55 0 1 0 1 | 10,1842 10,8547 10,7494 9,2116 0,5639
60 0 1 0 1 | 11,4505 11,8105 12,2610 10,4778 0,5868
70 0 1 0 1 | 13,9826 13,7167 15,2906 13,0099 0,6140
80 0 1 0 1 | 16,5145 15,6189 18,3246 15,5418 0,6270
100 0 1 0 1 |21,5779 19,4188 24,3978 20,6053 0,6361
150 0 1 0 1 | 34,2205 28,9238 39,5821 | 33,2734 0,63863
200 0 1 0 1 | 46,7863 37,8185 56,3336 | 45,0614 0,63868

2. MO HINH TONG QUAT

Gia st trong phdn mém ton tai N module va cac module nay c6 thé dugc mua & bén
ngoai thi trudng hodc duge phat trién trong cong ty. Cho z; 14 mot bién nhi phan, khi z; = 1
thi module i 1a dugc phat trién trong cong ty, nguoc lai néu z; = 0 thi module i duoc mua tur
bén ngoai. S6 version ciia nhiing module i dugc mua bén ngoai thi truong la n; va moi
module mua chi mua mét version trong sb cac version ctia module d6. Tir mot module c6 thé

dugc phat trién trong cong ty hodc duwoc mua tir bén ngoai thi truong, z; + z Vi =L Goi I;

1a d6 tin cay cua module i dugc phat trién trong cong ty voi chi phi x;, r.

ij? 'J

c. la do tin cdy va

chi phi ctia mét version j cia module i. Do d6, ddi voi bat ky mot module phan mém i nao cé
d96 tin cay R; dugc cho boi:

Ni
R =rz +Zrijyij
i-1

Tuong tu, goi C, la chi phi dé thuc hién mot module i:

N
Ci =Xz +Zcij Yii
=t
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Trong trudng hop nay bai toan duge phat biéu nhu sau:
Max R (GP1)
S.T.

chu Y + Zx 2, <B (GP2)

i=l j=1
nI
Z + Zy” =1 voi i =1,2,K ,n (GP3)

z,y; =01 voi i=1K ,n; j=1K,n,  (GP4)
trong do:
— (GP1) cuc dai hoa d¢ tin cay.
— (GP2) dam bao tong cac khoang chi tiéu 1 khong vuot ngan sach.

— (GP3) dam bao c6 ding mot module i dugc phat trién trong cong ty hodc co duy
nhat mot version dugc mua trén thi truong cho module i.

— (GP4) dam bao cac bién Y 2;1a cac bién nhj phén.

3. GIAI QUYET BAI TOAN

Trong giai doan thiét ké phan mem nha quan 1y s& udc luong do tin cdy cua phan mém
dwa vao chi phi déa cho. Dya vao cac yéu t6 hién co cta cong ty, nha quan 1y ¢6 thé chu dong
xdy dung ké hoach _phén phéi chi phi gitra viéc mua va phat trién cac module mot cach hop
Iy dé tao ra phan mém c6 do tin cdy mong mudn.

pé gidi quyet bai toan, mot gidi phap st dung phuong phap quy hoach nguyén nhi phan
[3] duogc dé xuat viéc phén phéi chi phi cho cac module mua, két hop v6i phuong phép quy
hoach phi tuyén giai quyét ham sd mii nhiéu bién [4], dé phan phdi chi phi cho cac module
phat trién trong cong ty. Thong qua vige két hop nay, cac ham trong Matlab [5] dugc dung
dé xay dung hai giai phap cho phép két hop giita bai toan quy hoach nguyén va quy hoach
phi tuyén mét cach ty ddng thong qua viéc phan hoach bai toan nhu sau:
Budc 1: Phan hoach bai toan thanh hai phan: module mua va module phat trién trong
cong ty.
— Module mua: cac bién trong module mua la cac bién nguyén nhi phén (chi nhan gia
tri: 0 hodc 1) s€ dugc thuc hién thong qua bai toan quy hoach nguyén.
— Phén modulp phat trién trong cong ty: cac bién trong mpdule phat trién trong cong
ty la cac bien thyc. Ham myc tiéu la mot ham nhicu bien, céc dicu ki¢n rang budc

1a cac phuong trinh phi tuyén, bai toan quy hoach phi tuyén ciing c6 thé dé dang
thue hién cho phin module phat trién trong cong ty.

Budce 2: Két hop hai bai toan lai thong qua d6 tim do tin cdy 16n nhat c6 thé dat dugc
cuia phan mém sao cho khong vuot qua gidi han ngan sach da cho.
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Database indexing (6)%

Keyword (5) ‘ Index generator (3) ‘

Stemmer (2)
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Version 22

Hinh 3. Su phén hoach bai toan

Do van d¢ dic biét nay, c6 thé phan hoach bai toan thanh hai bai toan con dé giai quyét.
Gia st kinh phi cung cdp cho dy 4n phin mém nay 1a B, s& trich ra phan B’ dé mua cac
module, phan con lai (B-B’) duoc ding vao viéc phat trién cac module trong cong ty.

Van dé phan phéi chi phi gitta module mua va module phat trién trong cong ty 1a van dé
rat quan trong trong giai quyét bai toan t6i wu hoéa phan phdi chi phi cho dé tin cay phan
mém. Hai van d& dugc thyuc hién dé toi wu hod bai toan 1a: (1) tim ra do tin ciy 16n nhét co
the ¢6 dé khong vuot qua gi61 han ngén sach da cho; (2) tim ra chi phi nho nhat ctia phan
mém cé do tin cdy 1a mot hang sb cho trude. Dé giai quyét hai van dé néu trén, can thyc hién
hai bai toan sau:

3.1. Bai toan 1

Tim ra giai phap phan phdi chi phi dé phan mém c6 d¢ tin ciy 16n nhat ma khong vuot
qué gidi han ngan sach da cho, cac budc dé thuc hién bai toan:

— Budc 1: (Khoi tao) nhap vao cac thong s6 ciia module phan mém:
S6 module phan mém, s6 module mua, soO module don phat trién trong cong ty.
S6 version cua moi module mua, chi phi va dg tin cy cla tirng version.

Chi phi khoi tao, d9 tin cdy 16n nhét, d9 tin cay nho nhat, thong s6 phan dnh do
nhay cua module don phat trién trong cong ty.

+ Chi phi khdi tao, thong sé phan anh sy twong thich ciia cac module con, thong sb
phan anh d§ nhay cua module tich hop, cac module con cua module tich hgp,
chuyeén sang budc 2.

m n
— Budc 2: Nhap chi phi dé phat trién phin mém (B). Néu B> ¢™ + > x®

i=1 i=m+1
thi yéu cAu nhap lai B, nguoc lai chuyén sang budc 3.
— Buéc 3: Nhdp tong chi phi dé mua cic module mua B'. Néu
m m n
Zci(mm) <B'< Zci(max) va B-B> foc” thi yéu cau nhap lai B', nguoc lai

i=1 i=1 i=m+1
chuyén sang budc 4.

— Budc 4: Tinh d tin cy va chi phi cho tirng module mua, chuyén sang budc 5.

— Budc 5: Thiét lap mdi quan hé, nhimg diéu kién rang budc giira cac module don va
module tich hop va chuyén sang budc 6.
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— Budc 6: Tim d9 tin cdy 16n nhat cta cac module trong phan mém va chi phi ciia
timg module tng véi do tin cdy do. Néu do tin cdy khong thoa méan y€u cau thi
chuyén sang budc 7, ngugc lai chuyén sang budce 8.

— Budc 7: Nhap giai doan hi¢u cﬂhinh. Khi Y =0 thi chuyén sang bgdc 1 va thyc hién
lai bai toan, khi Y = 1 thi chuyén sang budc 2, khi Y = 2 thi chuyén sang budc 3.

— Budc 8: (Két thuc) Xuit ra két qua: do tin cdy cua phﬁn mém, do tin cdy cua cac
module, chi phi ciia cac module.

3.2. Bai toan 2

Tim chi phi nho nhit dé phan mém co do tin cay 16n hon hodc bing do tin ciy di dinh
san, cac budc dé thuc hién bai toan:

— Budc 1: (Khdi tao) nhdp vao cac thong sb:

S6 module phin mém, s6 module mua, s6 module don phat trién trong cong ty.
S6 version ctia mdi module mua, chi phi va do tin cdy cta timg version.
Chi phi khéi tao, d6 tin cdy 16n nhét, do tin ciy nho nhat, thong s6 phan anh do
nhay cua module don phat trién trong cong ty.

+ Chi phi khdi tao, thong s phan anh sy tuong thich cta cac module con, thong sd
phan anh d¢ nhay ctia module tich hop, cdc module con cua module tich hop,
chuyén sang budc 2.

m m
— Budc 2: Nhap tong chi phi dé mua cac module ( B"). Néu Zci(mm) <B'« Zci(max)
i=1 i=1
thi chuyén sang budc 4, nguoc lai yéu cau nhép lai.

— Budc 3: Nhép do tin cay phﬁn mém, chuyén sang budc 4.

— Budc 4: Tinh ra d6 tin cdy va chi phi cho timg module mua, chuyén sang budc 5.

— Budc 5: Thiét 1ap mdi quan hé va cac rang budc giira cac module don va module
tich hgp, chuyén sang budc 6.

— Budc 6: Tim chi phi nho nhit ciia cac module trong phan mém va do tin cdy cua
cac module (mg voi chi phi d6. Néu tim ra chi phi théa méan di€u kién thi chuyén
sang budc 8, nguoc lai chuyén sang budc 7.

— Budc 7: Nhap giai doan hiéu chinh. Khi Y = 0 thi chuyén sang budc 1 va thuc hién
lai bai todn, khi Y = 1 thi chuyén sang budc 2, khi Y = 2 thi chuyén sang budc 3.

— Budc 8: (Két thiic) Xuét ra két qua: tong chi phi cua phin mém, d tin ciy cua cac
module, chi phi cua cac module.

4. THU NGHIEM

Trong nghién ctru nay, ngdn ngir dugc chon dé viét va kiém nghiém d6 1a ngon ngir
MATLAB [4]. MATLAB cung cap mdt cong cu tinh toan toan hoc va lap trinh bac cao dé st
dung, hi¢u qua va than thién vdi nguoi dung.
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Bdng 2. Giai phap cho nhitng ngudn ngan sach khac nhau cho bai toan 1

Y11Y19 D6 tin ciy
B | B Vo1 Yol [X3...Xg] [rz...rs5] i wu (1)
25 | 12 | 1010 [2,0000, 4,0000, 4,0000, 3,0000] 0,5300, 0,5725, 0,3985 0,1183
26 | 13 | 0110 [2,0000, 4,0000, 4,0000, 3,0000] 0,5300, 0,5725, 0,3985 0,1521
30 | 14 | 0101 [3,3822, 5,6178, 4,0000, 3,0000] 0,6318, 0,7285, 0,5537 0,2519
35 | 14 | 0101 [5,0354, 6,9367, 4,8520, 4,1759] 0,7093, 0,7988,0,6362 0,3491
40 | 14 | 0101 [6,1630, 7,9788, 6,3025, 5,5557] 0,7093, 0,7988, 0,6362 0,4267
45 | 14 | 0101 [7,0692, 9,0706, 7,9018, 6,9584] 0,7093, 0,7988, 0,6362 0,4863
50 | 14 | 0101 [8,9192, 9,8961, 9,2542, 7,9305] 0,7924, 0,8690 0,7812 0,5317
55 | 14 | 0101 | [10,186, 10,8559, 10,8019, 9,1562] 0,8043, 0,8789 0,8045 0,5639
60 | 14 | 0101 | [11,4559, 11,8187, 12,3789, 10,3465] | 0,8124, 0,8856, 0,8206 0,5868
80 | 14 | 0101 | [16,6108, 15,6124, 18,6015, 15,1754] | 0,8263, 0,8969, 0,8476 0,6270
100 | 14 | 0101 | [16,0927, 30,7139, 23,2710, 15,9224] | 0,8256, 0,9000, 0,8536 0,6317
150 | 14 | 0101 | [35,6548, 65,0458, 16,9591, 18,3404] | 0,8300, 0,9000, 0,8483 0,6324
200 | 14 | 0101 | [49,2676, 89,9183, 22,2423, 24,5718] | 0,8300, 0,9000, 0,8532 0,6372
Bdng 3. Giai phap cho nhitng ngudn ngan sach khac nhau cho bai toan 2
Do tin cay)| )
phan mem) . Yz [r3...rs] [Xs . .. Xe] Tf)fg chi phi
() Ya1Y2, oi wu (B)
0,1183 | 12 | 1010 |[0,5300, 0,5727,0,3986] | [2,0000, 4,0013, 4,0000, 3,0000] 25,0013
0,2 12 | 1010 |[0,6687,0,7621,0,5304,]| [4,0674,6,1620, 4,0000, 3,0947] 29,3241
0,25 | 13 | 0110 |[0,6608,0,7550,0,5255] | [3,9086, 6,0367, 4,0000, 3,0000] 29,9453
0,3 14 | 0101 |[0,6847,0,7764,0,5901] | [4,4172,6,4370, 4,0000, 3,4445] 32,2987
0,35 | 14 | 0101 |[0,7127,0,8011,0,6355] | [5,1295,6,9932, 4,7705, 4,1570] 35,0502
0,4 14 | 0101 |[0,7372,0,8224,0,6787]| [5,9117,7,5989, 5,6860, 4,9391 38,1356
0,45 | 14 | 0101 |[0,7596,0,8415,0,7193] | [6,8300, 8,3047, 6,7667, 5,8568] 41,7582
0,5 14 | 0101 |[0,7801,0,8588,0,7577]| [7,9797,9,1827, 8,1267, 7,0065] 46,2957
0,55 | 14 | 0101 |[0,7992,0,8747,0,7942] | [9,5842, 10,4007, 10,0340, 8,6112] 52,6301
0,6 14 | 0101 |[0,8170, 0,8894, 0,8290] |[12,4556, 12,5681, 13,4632, 11,4833]| 63,9701

129




Nguyén Thi Thuy Trang, Phan Thi Ngoc Mai

Bdng 4. Giai phap cho nhitng ngudn ngan sach khac nhau cho bai toan 1 c6 22 module

Do ’tin cay)|
B | B Yi [Xs . .. %] [rs...ra] toruru
(r;)
000101| [4,00,3,00,5,00,7,00, 8,00, 6,00, 50'5350'002%6'00;;9'00'2510'00’1335’
145 | 26 (001000| 500,750, 650,600,650,800, | 00> 0'a0 don' 0'or’ e | 0.0035
1 | 650,600 800, 7,00 9,00.10,00] 0,04, 0.09]
000101| [400.9521240,7,00,1620, | [030,093,0,980,50,0,93,
200 | 35 |o00s oos| 1437,1167,1516,6,50,600, | 086,096,094,024,022, | .o
) 6,50, 8,00, 6,50, 6,90, 8,00, 7,28, | 0.17,0.89, 0.08,0.80, 0.81, |
9,00, 10,00] 0,75, 0,75]
000101| [400. 1623 2449,7,00,19,06, | [030,096,0,99, 0,50, 0,96,
250 | 35 lo0200c| 2023.1421,1850,650,600, | 089,098,096,024,022, | .
) 6,50, 9,31, 6,50, 11,09, 11,54, | 0.17,0.93,0,08,0,89, 0,87, |
11,67, 11,53, 10,64] 0,86, 0,83]
000101| [400,17,80,2833,7,00,23,14, | [030,096,0,99,0,50,0,97,
200 | 35 |o0o oos| 2621,2102,20,11,6,50,600, | 090,099,097,024,022, |
) 6,50, 16,52, 6,50,14,53, 15,69, | 0.17,0.95,0,08, 0,91, 0,89, | °
14,51, 5,29, 15,35] 0,90, 0,85]
000101| [400.3463 49657002958, | [030,096,0,99,0,50,0,97,
soo | 35 [o0s con| 3446,19.64,3198 650,600, | 090,099,0,97,024,022, | {oc
) 6,50, 20,00, 6,50, 21,01, 2357 | 0.17,0.95,0.08,0.92, 0,89, | &
22,67, 22,33, 18.97] 0,91, 0,86]
00010y | [400.4604,6222,700, 3548, | [030,096,0,99,0,50,0,97,
c00 | 35 lo0200c| 4133.2338,38.70,650,600, | 090,099,097,024,022, | (oo
) 6,50, 37,30, 6,50, 20,67, 32.59. | 0.17,0.95,0.08,0.92, 0,89, | &
24,98, 33,11, 32.70] 0,91, 0,86]
Bdng 5. Giai phap cho nhitng ngudn ngan sach khac nhau cho bai toan 2 c6 22 module
bo tir}
cdy phan| Téng chi
mém | B Yi [Xs ... X2] [rs...ra] phl'g(B)
()
1000 | [400, 300,500, 7,00, 800, | [0,30,0,56, 0,49, 0,50, 0,35,
10 6,00, 5,00, 7,50, 6,50, 6,00, | 0,55,0.46, 0,35, 0,21, 0,13,
000351 26 | 150 | 650800 650,600 800 | 005 027 002 009 026, | >0
1000 7,00, 9,00,10,00] 0,04, 0,09]
0001 | [4,00,4,20,7,84,7,00,10,32, | [0.30,0,71, 0,87, 0,50, 0,69,
o1 | e | 01 6,34,6,82, 977,650,600, | 058,0.76,0.72,024,022, | 10\ -
: 001 | 650,800, 650,600,800, | 017,061 008, 040, 049 :
0001 7,00, 9,00, 30,33] 0,29, 0,34]
0001 | [4,00,5,21,8,76,7,00, 11,43, | [0.30, 0,79, 0,91, 0,50, 0,78,
0s |ss| 01 | 777,7.74,1078,650,600, | 068 084,080,024,022 | ,o 14
! 001 | 6,50,800,650,600,800, | 017 071 008 053 060 :
0001 7,00, 9,00, 38,21] 0,42, 0,47]
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Gidi phép toan hoc cho viéc phan phéi chi phi trong dé tin cdy phan mém

bo tin
cdy phan| Tong chi
mém | B Yii [Xs . .. X2] [rs. .. ra] phig(B)
()
0001 | [400,6,15,9,59, 7,00, 1249, | [0.30, 0,85, 0,94, 0,50, 0,84,
03 |55 | 01 | 917,859,1172,650,600, | 074,0,88,0.86,024,022, | 1 oo
: 001 | 650,8,00,650,600 800, | 017, 078, 0.08,0,62, 0.68 :
0001 7,00, 9,00, 38,66] 0,53, 0,57]
0001 | [4,00,859 11,63, 7,00, 1524, | [0,30, 0,92, 0,97, 0,50, 0,92,
o5 | 35| 01 |1289,1077,1416,650,6,00, | 084,095,093,024,022 | 10 oo
: 001 | 650,8,00,6,50,600 800, | 0,17, 087,008, 0,76, 0,79, :
0001 7,00, 9,00, 43,05] 0.70,0.72]
0001 [4,00, 12,54 [0,30, 0,95, 0,98, 0,50, 0,96,
01 14,84, 7,00, 19,75, 19,14, | 4 g5 98 ' 0,96, 0,24, 0,22
07 |35 14,30, 18,11, 6,50, 6,00, 6,50, | 088 0.98, 0,96,0.24,022, |, 5,
001 0.17.0.92. 0,08, 0,87, 0.86.
D9, | 902,650,107, 11,01, 1086, o0 e2]
10,85, 47,95] 85,0,
5. KET LUAN

Ty dong hoa qua trinh phan phéi chi phi dé danh gia do tin cdy phén mém 1a mot bai
toan md, nhiéu phuong phap da dugc dua ra dé giai quyét. Phuong phap két hop quy hoach
nguyen va quy hoach phi tuyén ciia ham nhiéu bién 1a mot giai phap dwoc dé xuat dé giai
quyet van dé nay. Dung trén goc d6 cua mot cong trinh nghién ctu, bai bao déa dua ra hai
giai phap nham cung cap thém mét cach thirc dé giai quyét bai toan tdi uu hoa phan phdi chi
phi cho d¢ tin cdy phan mém: Mat 14 tim ra do tin cay 16n nhét c6 thé c6 dé khéng vuot qua
gi6i han ngan sach da cho; Hai 13 tim ra chi phi nho nhét ciia phan mém c6 d¢ tin cdy 1a mot
hang sé cho trudc.

Tuy nhién, dé c6 thé xay dung mot giai phap hitu hiéu hon cho bai toan nay, can thuc
hién cac nghién cru m¢ rong nhu: Xay dung cac mo hinh khac mé hinh s6 mii dé giai quyét
viéc phan phéi chi phi cho d6 tin cay phan mém; Xay dung ham quy hoach phi tuyén ton tai

ca bién nguyén va bién thyc giai quyét bai toan mot cach toi wu nhat; Lay di liéu thyuc tir cac
hang phan mém tng dung vao mo hinh.
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ABSTRACT

MATHEMATICAL SOLUTIONS TO THE COST ALLOCATION
OF SOFTWARE RELIABILITY

Nguyen Thi Thuy Trang, Phan Thi Ngoc Mai*
Ho Chi Minh city University of Food Industry
*Email: maiptn@cntp.edu.vn

In this paper, two mathematical solutions to the cost allocation of software reliability
are proposed, including application of binary integer programming to find the greatest
reliability of the purchased modules, and use of nonlinear programming to find the greatest
reliability of the module development in the company. This study finds the greatest possible
reliability of the software without exceeding the given cost limit and the smallest cost so that
the software reliability is a predetermined value.

Keywords: Software reliability, in-house developed module, integation module, purchased
module, cost allocation.
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