SERZEETRMRE - £ 06% - 06 H - 2025 4 06 A DOT: https://doi.org/10.12349/iser.v6i6.6038

Research on the construction method of software task test
scenario model for information equipment

Meichen Wang Zhaowei Xu Ran Yan Kai Zhang

China State Shipbuilding Corporation Limited Comprehensive Technical and Economic Research Institute, Beijing,
100081, China

Abstract

The construction of task test scenarios is a critical component in the testing of information equipment software systems. Traditional
testing methods focus solely on functional points and fail to verify the success of test tasks. This paper introduces a method for
constructing task test scenario models for information equipment software. By analyzing the logical behaviors, timing relationships,
and interface data among task scenarios, this method improves and expands UML basic modeling elements based on UML sequence
diagrams, defining the elements required for constructing task scenario models. It then combines these elements to construct both the
task environment and execution scenario models. Following the task flow, it generates a graphical model of the task test scenario. The
task test scenario model proposed in this paper clearly illustrates the logical behaviors between tasks and, when combined with XML
test case generation technology, significantly enhances the su

Keywords
UML, test scenario model construction, task reliability testing

= Jx Fa =k = | — =3
EENEERGFESNL=ERWERTEWR

TR Wk B kIl

R EAS IR A PR Bl iR AR L35, T « bt 100081

=

A5 MK T RNT B E B R AN R KRR, BAGNRE KRR X EDGE, TR IEMN RS0 R
Vo AIARE T — A4S SR AR IR SRR S TR M k. RESIESFNERTA . BFRR, B0 MR
FHE5HRFREZNNE L, RBUMLIG B Z L, SSUMLAKZR L E#TRE SR, T ELDTREHES L,
REBLEILNELSTREBMERZ, MELSFFEYTEAESHITTER,; BRAES AR, ERESN KRG T
BB . KR 6913 B ALK B HAAE S GR ) T AR AR 95 I 0 e AT S 1A 89 B S AT A L 45 A XML KA ] A& g,
AR, #6459 B4 SRS MK R

ES |

UMLK AR M, A4 T S0Pl ok,

UML TR TP IR 2 B8 A PR 25 0 R e /5
PR, OB RETES IR, %6 UML B
WTLE, SITESHREE, IEESHRERLR, ME
BIHBTHIR, RS M.
2 (EFMIN 7 =B AE SR

FES b B T AR5, SR FESS MRRAO
B, SRR T R SRR TR . 6%, Bt
FESPUTIIRRA D FAES SN . FES EOEEBIRRIT-E5

1815

(55 FTHEME st A AR e S B  F I IO (55
FORRIETIR . {5 LS SR PR T (%,
KETHFEEEALPE, 2558, SRTHRIEA.
TEfS BAVSE RS RE D, T4k FLAE 2O S e
FR AR H AR, B, ST B H
PEROIT S5 TTHRME N, S I A IR 55 e A
R, R TS B T . A B

RS Z R TIERNFIR . UML I B REmsHE R 7 5=
HZ2 5N RN R ZBHERZE DR, FAsoeT

[fEE‘MT] X8R (199%6-) , &, OK, PETEA,
ML, T, MBS

64

NESEMR, Z5& UML I RS SRR R
TR AE, NAGRERAERTT RS LS IR E
SHITHAR T O, AERESIEI FIEEAES
TR Hak, (ARAE R ES IR SRR ESS A
RIS SRR &G, S RIREEIER



FEEMNES5TEMR - $£06%5 - 5 061 - 2025 £ 06 A

BHES, ATESREOIEE, S HIRRNES Y
FoRBl. (ESS MR =R T R RRES NI TR -

ESHRIBRTREEN

FESHIERF
FESTIEEE

FESHIERE

ESRBERSH

L EHERITRIIRE

FEUHRITARIR FRIBIBIET RN
ESTFRAREE | | ESMTAREE
EE e HRRFTRRR

BRITHRERR |

L [ wsmusremii | | E5NTHRRE |

B 1-1 Wik R AR R IR

SUMLIFESEEZMRIZSEZINENX
3.1 UML Ji R B

UML I 52 P 2 ) T Tk SR AR o) 5 22 L i AR
15, HEHRT RS A I TS B S IR R 2
BN E KA (E— A0 H, TR UML iy & SD
Fo A SD={O,M,E, — ,obj}. Hr,

0={01,02,03,--,0m} &X %4 ,01,02,03,--,0m
RN E TSR

Meguard X message name X parametter_list, 5274 Bl 9 2E
& FE RS B HER TR, “[LRITEEA(ZE0)7

E=M x {s,r} ZHIFNES. FFEZHEENEEN
L, X TH S msg, BESOH B R RN <msg,r>, KIXTHE
FoR N <msg,s> i 7 B T A BAOE B FEHIE S A R,
e L EEEENNESA S, HEFEEXRA: RN S=,
R U S=E.

—RHEEEAM EN— 12X R, RRFEFF
TS msg R4 FEIE R R

Obj 2 EZ|O R Kk &, FHHe X N X R &
7~ A obj(e) € O, X R O1 L1 i & 1 i % & N Ejj,
Eij={e € E A obj(e)=0i},
3.2 EFMKIFR T

(B IAI m BXS RGEAT S SR (R SNBSS
INTEE . BEARS) R UREE, X5 UMLIIFE
FE AR, (BB TES M Sl i, SR
RZHER R NERANEEIEE AR, AERRR
(ESSIN7m  S Ak ORISR . SRS B (4R 5 AR
7R AR TR, T SARIZAER A PR A
5 B ES M7 = R RS UML I B 7o S
k.
3.2.1 %4k

SARRIAFAES T, (ES5 RS RSk 2
BFERALE. INTIARS . SNBSS BEAR . R TES

THENETESR, MEEPEERES L, [A—EEREE
fr FiaRBlE, BR—ERE—NEE, R ESh
S R RO BN AN . INEE RAESS
PUTH SR TR E NS BB N SURTEES T
5 AR T 5 <2 L R SRR
322 WHATH

PHETAREFESHNEZELR, B ESA T
{£5%5 B, {15 Co il W ES MR S P (TS 2 R A
SRR, IHIESRET IS AL S Mt A,
AR ERR

FAESA

"

I

‘ T8 ‘ ‘ e H FHESC ‘ ‘ T8 ‘
| I |
() BEFA (3) H%R
CTAESABT BB IIT TAESBH (PR MR
HERIFTAESC, THEBITASC ST FIEAD)
N S
1) WP 5
‘ FAE%A ‘ ‘ FIE%B ‘
I
W) HERER 5) FB%R
CTAES MUT FARIT TAE S BRI TAE 550 CTARS AR TE 4 BRI T
RN AT, T4 BRI THE4 CHT 5 8 JRAT TAESC)

T UML R THRRE, AR MRS T A S AR an
NETR:

*2-1 BEMERITHRSR

IR T UML
UIES 28 ERRENE S E B D
DEE A EEZEazS 2=
fEER% 2 SRR . 40
HEFA RS + 295
EEESS B ERFANE + 295

RIBES IO T A0, MTAME AL, £
S HNTRRMAAT AR RTINS . PR A T4 . ]
BIRRATHA . RAPRAAIT R . RP TR ATA . RIS ik
RATH . FRARAAT Ry . TR RACA T2 . SR A AT
Ho HIPRRMATT AN R ARINE 1 Jrs:

R 2-2 IBEMAIT AR A

WA T A UML
A A A T SHEE
JHEA R A TR SPEE + 2R
BBz o] FAEE
SR T A SHEE
R A T R[ETEE
SRR TR SPEE + 2R
TR A T SFAEE + 495
AR TN SHEE
3238 X A

7ok RIRmAR T FES T AN T LR RET
65



FEEMNES5TEMR - $£06%5 - 5 061 - 2025 £ 06 A

£ AFIB, HINZIN SAFISB, & 11-It%2% TA 1 TB

(TA>SA,TB>SB) fH(ESMA ST, SESHEER—
Tl FRAEX 4 ADIELS RS 2 MESSTREER 7 5
PR A, RYE UMLIFEIZERS T, S5 AaE
%ﬂt\:

& 2-3 BF KRG R

MFEXs KARFR UML
HIE R A SA<TA<SB<TB ElE(bIEE
BRI A SA<TA=SB<TB oy ESNR
ENFLA SA<SB<TA<TB oy EENE
I £ TR o 2 SA<SB<TA=TB B e EBE
B EFEREA SA<SB<TB<TA o ESNR
RIS AR 26 2 SA=SB<TA<TB HEESNF
HEEMERR SA=SB,TA=TB e BN
3.2.4 4 8

IHERTESEIE T AR RN S, RIaHEL
SEARARRESE . XERHERDT IS, RILUZ M
ST, SR, PR, RS o A EHER
3, IEHEHRSRRESIRSC . EES R, FESS RS
HEEMHTERGES, —RRE O ESRETE R, R
J5Ji2% (DDS) #[1, TCP/UDP M1, Hi[1, CAN L%
PEAUREIC, FTP W G sE e s, ANLEE (L Sk
1, BUER A UML 7 A TR, KR CAEaE
HITHERE .

4 EFMIRFRER N E

MHES WA S, HSCRMES IR SIES I
T TR (ESINERESWRTERE, RAGIES
EZERIAR; ESPITERENTE, 2ERMESIHA
FOTEOLHAIT . TESRITRIEIE . (RSB ESS 4 R TS
HIEHE, RILTEEEMTS N A, MR EFRTS AR
Ve SES T R,

41 EFINEHSEBNE

ESINE SRR IRk S, SR BT
Hir, BO7EREER, SIS s AR E 5
B, NS AR R RS S . AU
77 1 8O7 Bbr SEIEEA . A H T RIS IR
857357 =( iU

N ST 4% . EM={ID,Name,Cate,Entity,Interface
Jdata,C}, Hrr, ID ZFRiH, ZME—; Name ZHEILHR,
C 4251, Entity={sender_entity,receiver entity},sender entity
1 receiver_entity 5351 4 % 28 SR FIREIC 5244 Interface X
FHMRBEL, data HE PSRN, C=(C1,C2,C3,04} &
RIEFTAHRERNSE S, BfE—kikE . R AR Al
KRR NRR T

RIS = AR AL . SM={ID, Name,date}, H:77 ID &
FRIR, J&ME—Y; Name 2188 2 FR, date 4 BB £,

66

date Y ZEEREEAR G BAARLR . SGIeidEisi
o data GIfE: X3 WAL RS AL KRR, R B
REMLEESS 240G /K7 iR, data (E: 1R 1600
WAL, IR AR S S 7 B sy
W, data BFE: EEHLS . SEEERE, EEEEE. ST
SEEEEESEG HUT BRI data (A5 BEAREE
bt . EARgiih e, Bisital, BFRiaE . EAREE .,
ELNIEIR IS

4.2 ESHITIHSEEE

BT IR RS IR R |, /&
Y ERIT RIS, DU T s IR (7 5 B4
AR AT A AR AT AR, ASCEH T AK
IES P Ti s

WEPATIRYIRERL, #R T MRS TG S EIES 4R
R EMES IR TRV et Ty EFEIE T
78, DIRE GRS NPT, it ryldst
SHESHITIRAEAI TR A TR R AR, BAE T

EM = (ID, Name, Seq, Elem, Entity, Action, Timing); H
D ZARIA, EME—RY; Name 2B ZFK; Seq = {SI,
S2, ..., Sn} EHITHAIEES s Elem = {El, E2, ..., Em} J&HfT
o EE RS entity={sender_entity,receiver_entity},sender
entity FI1 receiver_entity )71 8 & 28 SRR LA Action
= {Actl, Act2, ..., Actl} EIZHITARES , (IFEZHEMETTY
FB45 21785 Timing = {T1, T2, ..., Tp} A TAM FES .

WRE AT AREL, FERRPUT RSP B RS
FREEATR, GRS AB AR T AR SR S
KAITA:

AM={ID, Name,Actli, Act2i}, HrfID ZFriH, i
—HJ; Name ZRBIAIZFR; Actli={Actl],Actl2... Actll} 4%
BRIGAIT AL, Actli={Act2],Act22...,Act2l} (11844 &
TA%EE.

TR IR, R ST SR E AT A
IR 7oK 2

TM={ID, Name,N,T}, H: 1, ID ZHFRIH, 20— [1;
Name SHAZHR; N=(NI,N2, .., Np} A F5HE4;
T={T1,T2, .., Tp} AETFXAITAES .

FTARERIEAL, R ST F YR SR B TR
BEREUR:

DM={ID, Name,Interface,data}, H.r1, ID J&hriH, &M
—MY; Name ;&AL FR; Interface={11,12..., In} ASARFEI,
BIHE: IR%5 14k (DDS) #2, UDP [N H | FTP [, #H .
CAN #2110, AWMUES, data WIS R A SRS SCHEE
FHEES .

5 ESMKIARERER
(E55 MR R A AR IR R S5 PR B RN 55



FEEMNES5TEMR - $£06%5 - 5 061 - 2025 £ 06 A

PUTI SRR, USRS, R E] UML I [E7
FURIUER; HRES TR, RAREEE R, I
TR TLH . BRI T

CRMEER [ RUBRRGE [ DT e
[
N
EoribEn BESH A

Be | BEREES | S

B 41 EEMHREB & RS RE

51 RFERER

HUIBEIA B AT A MR RSO, MR AR
RIBEER, GG KarsuR, B, SRR BTN .
FUE. XA WIBESHITHRER, HiA7 s
=, ORGSR, BARELR ., SRR BRI .
BEERITh . FTANBRER, TAE0E.
5.2 L= ME

W SRR T &, IR IR AT HER, T
UML Il B e dh e iz sk, BB S ey
PR IE SR BB SR THED, (45 BT IRE S T
TS SR THES
53 pmLEEMLILE

fEAAMEREETTER, VMR TR E Ak,
TE RS A E TR MES BT FRd, RS E(ESS
PR T GG .
5.4 IS LHERIZE

FEE R TE, ER e LIS
1, MreESmsrh LR mEes R (LSRRI E R
WEEFMET B R A ar gk b (RS HUTEIE AR IEE
ST ST R AT OAFREA ], SR A ayek b
W,
55 BIEHIES

N AR IR PR T VRN o6 R R, (ELRRH
TEE IR B, TR T A BN B TT AR SN
Bl (ESPITIZRRIESARZIEM A T AR, IR
TEH IR B A, RSB T SRR AR
LETRAS A
56 EERT HEFEMARKE

(T45 BR84S (o F R AR B A i A T o B T 32,
SRR o 8 SRS L A RIS S A S A 2B, (&
SHITHRRIET ST BT, SRAAR NS B S,

RS FHESIERERFFRPHE S, BIERIC. FTP X
B FERPEER S, WEICORFREVEENS;
TEEHT RN RS FRESTPITRIINT,
{5 PR T B SR R SR T P81 Y SE (R

6 MLk

e =[H
TEAE B R 55 W S B 7 R R

YIRS IR SR, PR AR PR, TH

BTSSR SRR RYE UML I T8 S50 ;

B85 B IAHES IR AR S T S0 s, dat

HES NG R ES A TR AR E R

LTS MNA AR AT, RERSTEMT (b

MIRIES R EREZENNFXR, AEEIREE

B EES ATt = R SR O B . R8s

XML Ui 5 A= 5575 72 REAE A PR 55 17 S 2R A il

G, Al — RS M SR AR I

S 3Lk

[1]  ZEakom, ARRE F, AR 2 T UML) Ui 9 A2 s [ 1T
HLTRE, 2010, 36(22):3.

[2] MW, HOE, 2 7 2L T ARISER R I T BHRBA R VE AR AR
DTE R ATENL S TR, 2019, 47(3):5.

[3] Sahoo R K, Derbali M , Jerbi H ,et al.Test Case Generation from
UML-Diagrams Using Genetic Algorithm[J]. Computers, materials,
and continuum , 2021(5):16.

[4] Li M, Shen Z , Yan R .Research on task reliability test case
generation technology based on XML tag description[C]//2022
International Conference on Data Analytics, Computing and
Artificial Intelligence (ICDACAI).0[2023-06-27].

[5] Feng Qiuyan. Generation method of System-level Test cases based
on UML model [J]. Computer applications, 2014, 34(1):5.

[6] ZhongJ .The UML modeling elements analysis[C]//3d International
Conference on Advanced Information & Communication
Technology for Education.2015.

[7] Al-Fedaghi S .UML Sequence Diagram: An Alternative Model[J].
International Journal of Advanced Computer Science and
Applications, 2021, 12(5).

[8] Torres B A, Iborra A, Sanchez P ,et al.Experiences on the Product
Synthesis of Mechatronic Systems using UML in a Software
Architecture Framework[J]. 2022.

[9] Bin Z , Bo T .Flat Wagon Loading Data Modeling and Multi-
element Analysis Based on UML[J].Computer Knowledge and
Technology, 2010.

67



