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Abstract: According to the structural characteristics of embedded software, this paper try to fit a practical function-path

method of embedded software testing. By analyzing the node predicates and function constraints on the function paths, the

author use a simple, fast algorithm to build up and solute a restraint system of input variables, generating function-path

test cases. Practice has proved that the test cases can test the functions and structures of embedded software at the same

time. The high-efficiency, low price and more comprehensive of the test cases can lower the costs of the development,

testing and maintenance of embedded software.
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struct B_ block
{
int B_ start _line; // REHITS

int B_ type; // 258 0. 1:433% 2. 16

char B _ expression; // Bt FF A 1g iR # A

int BB_ link; // B4R EFXER 1 R O0E

!

¥ENRANARKAMBE LGS RN
HRFGAREBIER, BT TR UK A B8 E
BB F = {fili=12..2t ABRIEE, W,
< by by by, > N £ FHBRGS
HRFEMERE(f;, TEE = 1582), 1 £ KTk
BBRARZBGERN £ N by, N by, NN by , PAE
BN HRBARRG, TRARBE RS £ XH
BB W, RIDRERRAR IR A.

R B LA — & G, B T R E 2
BT R WRAT IS S R 4. R R B e s
MIE LT .

Struct FPTestData

{

int FPTnum; /%45

char inpara; // 805 A B3E .

int inter _ point; //RBISAT R TR SN E, BT AL
R R

char real _ fpath; //FBIhAT LR & T RERE£S, H
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GenFPTData( f;, Wy)
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3.2.1 #REMUE

(1) EBCCRAETE R P X DIRE A A R R
function _ test BEHHHITE ;

(2) BB ER D SRR A X R R A
BRI

while(EAEREEN AT HBERER)

W W, ER—RER LRS- BB,
BEEL B _ expression AT HBEEEER;

% function-test 1 B-expression {4 F Hj L E
A I BER R R A5 FPTerm B4 ;

Vil T —4& 4
3.2.2 HARAHKAEL

(1) ¥ FPTerm AT IIRERMGRE
BARBXREIRBEOGEEARNETRASE

x;

(2) % FPTerm B~ BERAREM
B — R RARAEL;

(3) ¥ R ERBL N — A FERH ;

(4) BEXEK[S BB T BB A EX AL
FFRRN
3.2.3 #YREAKB

(1) FARRG LR B, MERAL TR
/NIRRT K

FhELHE R, MARELEFRARN
Monte Carlo 3013

(2) HH M, WHIE X = (oo Tig1> " Tijn-1) "
FEA inpara 304, M BP0 5

HEME, WHTEN R H P IR

(3) ¥ RS AL ARSI S TData. xml

}

W 328 B A9 A S B b S A X AR R SR A
FHE R AR AR AW ER— N EE M A
B TAE. 304 function _ test = | fexpy, fexp,, =+, fex-
pil, KRB - EBEMN IR SENS FEHN—1
ARHR , BIPHP LN TR B ENHER—1
PP, fexp V fexpy V -+ V fexp;, 4 B — 1~ 1l 5] T BE
MISTIE LR, K A8 4 A SR W 8 B EE U Ak ik
B, KA R BUE Ny B K fE B/ ME L EH1{E 3B
BYE A TSE BRE.

B-expression B4 HHFEE — R UEEME L AT
B HGNARFERR, ] expr HE S L EFHHBE
HESR W FE AR, WA expr; > expr, . expr, = expr; |
expr; < €xpr; \expr; < expr; . €Xpr; = expr, .expt; | =
expr, URHHARME . FEFZHXLR,WES
— NG5S EETA X BT K H A SR expr
op 0 IR, Hip ope (<, <, >, 2=, =, 7). B1E
i ETNREFEHER fexp, HIXRBE FHIIREL
WRL,ETA exprop 0 HEMEE R EXABRBAE,
B EMERMBTERFEA FPTerm 54, 3115 3] —
RINEEBR B AR KA.
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4.1 HEHREFIBIE
E—& PCHLLE, ARANTE EFF E W AXEK

B8 fek BRI (T MSP430 ¥ & i IAR Em-
bedded Workbench for MSP430 Ver3. 41A FF & ¥
) B3 HilK B 2R A T e B AR W R )
KR ERERSREB ARSI ENRS T

voik main{void)

{

001 WDTCTL = WDTPW + WDTHOLD;

002 Symtem _ Init();

003 LED _ Reset();

004 BurstWriteTime(Time _ Value);

005 Parameter _ Flag=1;

006 while(1)

{

007 DINT();

008 Compute _ Water() ; /AT EKE

009 ReadSeq(0x0030, &Surplus _ water[0],1 2); //ER7KE

010 PageWrite(0x0030, surplus,12);

011 U=(X-Y)*2;

012 #(X>Y)

013 wW=U

014  else

wW=Y;
015 f((W+2)>10)
|

016 X=X-2;

017 Y=Y+ W;

018 Cloze _ Alarm({);

019 Open_ Valve();

020 elseif( X * X+ Z*Z)>10)
{

021 Y=X=*Z+1;

022 Cloze _ Alarm();

023 Open_ Valve();
t

024 H(U>0)
{

025 Open_ Alarm();

026 Open _ Valve();
i

027 elseif(U==0)
{

028 Open_ Alarm();

029 Close _ Valve();
f
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PREOR 5 K. ARIETH REBEAE 70 #7 J5 ¥, function _
test B U E 4 DIHREAREAM::

fexpip: M HHEKBRTREE, W+ Z>10;
fexpiy HFHITEKBR TREE, X * X +Zx Z>
10;fexpiz: KB KT 0, U>0;fexpiy : KEHX 0, U=
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Pathl:10-11-12-13~15- 16 -17-18 -
19;

Path2:10-11-12-14—-20-21—-22—23;

Path3:10—11-12—-13—-24 -25-26;

Path4:10—11-12-14-27-28 - 29.

564 Pathl A ThBEBR 42X 1. Pathl | B
_ expression FU4H F R R AR R IEAR LA,
BHEESRARFME GBI IRBEARRE:
X-Y>0,2X-2Y+Z-10>0,2X -2Y>0.%
AR EXRA R A FE XA R R4,
SR MR/N BT CEERBE: T (X, Y,2)
=(22,1,10.80), BB 24 Pathl #3068 B2 0K
.

Path2 FHFTEIRERH AR, BT ARRE R
X-Y<0,X*xX+Z*xZ-10>0,X*Z-Y+1=
0. FfH Monte Carlo 18 Path2 I i T RE & 45 J
RAB: T(X,Y,Z)=(87.25,87.75, —0.134).
[F128, W] %158 Path3 Fl Pathd 9 T AE 2% 42 13X
By HI R T4(X,Y,Z) =(3.725,3.225,46.156),
T,(X,Y,Z)=1(46.125,46.375,86.667).
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