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Implementation of Automated Management Model for Requirement Change
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Abstract: Changes of software requirement are uncontrollable. Requirement change and its chain reactions are the most
influential risk factor for the project quality during any stages of software development. Automatical requirement
management can minimize the negative impact of requirements change. Automaticity of requirement change
management relies on formal level and degree of standardization. Based on ideas of recursion and decomposition, this
paper analyzes the requirement analysis method, referred to ROB. ROB is closer to reality. ROB is easily understandable
and acceptable. ROB is a requirements modeling approach based resource, organization and business. It makes an
improvement on management processes and management organization, designs the storage model‘" by formalizing the
requirement as a tree. It achieves the automatical and intelligent requirement éhange management by modify the tree
under certain rules and constraints. In practical applications, the effectiveness of 6ur approach has been indicated with a
software tool. .
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€ X 1. 753K (Requirement)

Requirement::=(<RequirementId>,<Version>,<Attri
bute>+,<Business>,<Organiz‘a'£ion>,KR‘ésource>)

Business::=(" <Attribut‘e>+,<SmallBusiness>+,<Circ
ulation>+) '

Circulation::=(<Attribute>+,<InputActivity>+,<Out
putActivity>+)

SmallBusiness::=<Business>|<Activity>

Activity::=(<Attribute>+,<Role>+,<Api><Resourc
e>+)

Organization::=(<Attribute>+,<Department>+,<Dpt
Relation>+)

Department::=(<Role>+,<RoleRelation>+)

Role::=(<Resource>,<OperationRight>+)

Resource::=(<Attribute>+,<SmallResource>+,<Con. |
straint>*)

SmallResource: :=<R§source>|<‘Elernent> -

Element::=(<Attribute>+,<Constraint>*)

ROB k& HAT G — MLy, MBIBLEH, 1
Xml Schema SCIEAHR Y, SR Xml Schema [#17E (4L
Eitipuy /I

<xs:complexType name=="ReqBusiness">

<xs:attribute name="BussinessID"
type="xs:string"/>...

<xs:element name="Activity" type="Activity"/>...

<xs:element name="Circulation" type="

CirculationArr"/>...

</xs:complexType>

v
<xs:complexType name=="ReqOrganization">
<xs:attribute name="0OrganizationID"
type="xs:string"/>...
<xs:element

type="Department"/>...

name="Department"

<xs:element

type="DptRelation"/>...

name="DptRelation"

</xs:complexType>
<xs:complexType name=="ReqResource">

name="Attibute"
type="AttibuteArr"/>... \©

<xs:element

<xs:element gy " name="Constrain"

type="Con§ftra'¥11A,1:r"/>g -,
'</xs:complexType>
. éxs:complexType name=="Requirement">
<xs:attribute name="Version" type="xs:string"/>...
<xs:element name="Resource"
type="ReqResource"/>
<xs:element name="0Organization"
type="ReqOrganization"/>
<xs:element name="Business"
type="ReqBusiness"/>
</xs:complexType>...

<xs:element name="ReqObj" type="Requirement"/>

2 wRAR S AL
21 BREBEBES

TR PR B SR A B R v P i ) LR

Special Issue i8-8k 13

© TEREBIK AR

http:/fwww.c-s-a.org.cn



AN VA

http://www.c-s-a.org.cn

2015 4 244 B 4 W

CMMI BIIRE ) S S A A Y, flss 7 A 1T i 3
(TQM). 1S09000. /NVGH4F(6sigama)F/ENIA R, &
g4 TR BT 2R TR A 7 SR A B Ik,
NS PR CE R AR B CMMI X T 5 A
AL RN, Al 25 AR, G T AN K
AT . TSR B T O E 2 PO R, B S
AR E Sz, SRR o A B R R AN S S,
CMMI %l sRAZ S il th 17 d 5 O @ik
B ZL, @ i R AR T AR, @K
T B R SRAR .
22 BRTEEBALSRE
RN 2R A A LRSS, &AL P
) A el R, 75 SR 0 A 1 St £ T B 41 40

o 1) 22 EEHVNI(CCB). 7 ihEeD). i H

HEBPM). BRAH(SW) MIRAT(TEST) JHUEEB(SQA).
PRI RLARE (R SQA), BfHF i BT B (SCM)7.
1 SHEREFEHAL S5m0
I . ISy
CCB 1§78 53R GBr i R bug 1B 850, #10),2 #f g db# 7 %
PD 1 BN . 2 7 SCRR.3 4 HH 75 SR AR B R B ot
SQA 1 MG B .2 ST CCB /N B B2 1 A VP o
PM 1 255 PP, B e T AT 1.2 70 B8 30 0 28 A s R
1 ATAF T 45 5 40 4 CROAR S, HEE, R B 1802 5
ARG LI VR, e AR S s B
TEST 1 25302 s S04 o, s B -, 2o e ik
Z M P A R 75 SR AR T AT B, OB T
CMMI $5-F T il e My 1 75 Sk A8 B A R (R 2).
K2 TR EERAE

SW

PN Btk
F TR BUIE OBTRRAH

5 SW A |
Kl : A A A *

A TES TEST MRAE R TS GRS A

AT T WA IR e, 5 IRy

. CC  #HIT  ERHDRE R R
B Bt RIS, R AT f5 6

o
W e 4 i
Pl fE EEG 0 SQA MIPHREE G Wk
BE OB WA SRR SeA i i
ML SQ BN SQA UL CCB /ML HIEVF  CCB X
WA N 2o R
CC HETT AATHEAN A T
e
M s pmey o
i o wppy CCBERMMRRGE
- T FOTR AR SE B
PFH B FE X
PD; SQA JA#Y; PP 20
A Pelll CCB A B AWHTHA  FEWI
PD PD 4 ¥ . - N
Yeske 2 AR R PM i
s BRI Ak
PM PM &1 X N . N
el ASTEEAN R SW A
Wit SWH ST EE  REK
A B AR A, R ik

14 Lit-2534 Special Issue

3 oRAR S P Y

s CMMI 452, SEHLHRASHE F 21 B H
32T B ) T R A A SE ). oy
T KA AR T, 5 SR AEE L LT AT B
AT e A AR AR, AN [ I AL B2 TR AR L5 0 1T A7 A
IEAR ) ARFTAT H b2 b i R AR g S AR
1, AR THAT R TR ARG Okgs, B sRkAR T HR
T, @AHZ, MIFRA T IAL, @B, HIFRAE
B Py gk

SIS SKAR T [ A0 B A% O 1) 0 s A,
RT3l 57 75 SR AR 5 sl sk B A A, H
SEHLAE THSRAL A7 it 5 20 LA T 0 5 SR A8 B R
[958 . 5 SR AR T g s ad sk B s X 52 (ReqChgHistory
Obj) 2 77 R AR T F 85 4 % (ReqChgDataOb) I H [+ 4E &,
4 —~ ReqChgDataObj 78— i L) S Jith 7 SR A8 5T )
5€ ¥ b it . ReqChgDataObj 1 #f: 7 3k 4% ® Fx iR
(ReqChgld). if7=RAHJE ‘fi%(RquthataObj Attribute
Set). it K% 5% 5 (ReqChgObj) K i 3 A% 5 X 4 i )
I 5 (ReqCheObiReD. '

i X 2 ReqChgHistoryObj

. I\{‘ethgHistoryObj ::=(<ReqChgDataObj>+)

ReqChgDataObj::=(<ReqChgld>,<ReqChgDataObj
AttributeSet>,<ReqChgObj>+,<ReqChgObjRel>+)

ReqChgDataObjAttributeSet 27X i =Rk 2% B [ i
W, AR B, WAL HE N E],
TR PEARALZN VRASINE] . PEAL AR s A1 4L,
FALINT ()L A A IRAE, IR SR B A AR o A
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ReqChgObj ##F1 ReqChgObjRel £ ANEA 114
TR TR KA S, AR > ReqChgObj KR
AE P LB IR RN R, B
ReqChgObjRel NJifit—X} ReqChgObj < [AI {11k R &
7N A% P 2% . ReqChgObjRel £ §fi: 1). 4% ¥ JX &R
(Sequence), Hi ReqChgObj - JuH FFXf 4k, FRamMH)
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5 SR A8 T % (ReqChgObjFrom) A% 51 4 H x5 sk A8
%} % (ReqChgObjTo); 2).Z: IRk & (Draw), %78 1EEF
JE 15 HL(DrawObj) T, 7 5K 4L 51 X% % (ReqChgObjFrom)
2 i SR AR B0} 4 (ReqChgObj To) % £ 3). £ 5 Ik =
(Include), 7 5t 22 B Jim i 5K AL B X % (ReqChgObyj
Contain)fl 7 5 — 7 3K 4% B X} 5 (ReqChgObjIncluded);
4). A U R (Cross), RS MR T R, AkAE
%I % (ReqChgObjCrs) 15 53 — i K 28 B 3§ % (CrossObyj)
128 X.. ReqChgDataObj #8411 3 Fioi.

ReqChgObjRel::=(<ReqChgObjRelld>,<ReqChgOb
jRelName>,<ReqChgObjRelType>)

ReqChgObjRel Type::=<Sequence>|<Draw>|<Includ
e>|<Cross>

Sequence::=(<ReqChgObjFrom>,<ReqChgObjTo>)

Draw::=(<ReqChgObjFrom>,<DrawObj>,<ReqChg
ObjTo>) , ¥

Include: :=(<RethgO‘E)j Cbntain>,<Reth gObjInclu
ded>) .

Cross::=(<ReqChgObjCrs>,<CrossObj>)

|Iru:1uc'ln=_-|[ Cross || Draw ]Sequen-:e ]
| ]

ReqChglbjRel
I - -
i
ReqCh o~ - RegChg
gles [ 13 Reslhbj
1 *

|Req1:hg0rg| | Reqﬁhgﬁu-ssin.ess |
3 ReqChgDataObj X G A5 7Y 4

ReqChgObj fl#: A2 B fifi id XJ % (ReqChgDes) £k
B AR % (ReqChgOrg) Bty AT H RN %
(ReqChgRes)%E & Hl :E 58k % % % (ReqChgBussiness)
5. "
ReqChgObj::=(<ReqChgObjld>,<ReqChgDes>+,<
ReqChgOrg>+,<ReqChgRes>+,<ReqChgBussiness>+)
ReqChgDes H TR i sRASTIN %, 434 &5k Hh
& (DesAttrib) Fl1 3 4 1) i i (DesDoc). JE &5 ¥4 i iR T2
AR B A4, DesDoc £ #rif(Docld). i H]
(DocStr) « 1% 2\ (DocClass) Fl 17 fiti % 12 (DocPath).
ReqChgDes #UIPE 4 FizR, DesDoc. DesAttrib 5
ReqChgDes [ hF# 46K 5.
ReqChgDes::=<DesAttrib>|<DesDoc>

DesDoc::=(<Docld>,<DocStr>,<DocClass>,<DocP

[Reacheons |- Reachenes

|DesId]1¢—1{ Desittrib| | DesDoc
1

1
‘ |DDCIld IIIJUCStr
4 ReqChgDes X G A [

ath>)

DesAttrb::=(<Desld>,<DesStr>) '

ReqChgOrg &AM R4 48 -4k & /&
A W) 2 21 T R . ReqChgOrg 0 6 0 41 41
(OrgName) . FI‘X‘BE (Duty). %05 (Leader). — i it
(Mefnber)flj B LA 21 21 (SmallOrg); ReqChgOrg 7!

s s,
e, o=
=l =
O rgllame T 1 Ox 1 ‘Du:ty
T JT
1. w4 142

5 ReqChgOrg X} %7 [

ReqChgOrg::=(<OrgName>,<Duty>,<Leader>,<Me
mber>+,<SmallOrg>*)

Leader::=<Roles>

Member::=<Roles> ¢\

Roles::=(<RoleName>,<Duty>) -

ReqChgRes (4% 48 7 ek i 4 F 7 A
[l 270, B ¥ B (RolesRsc). VAR
JH(CHRSC) 753K A0t % % 5 (ReqObjRsc) . 4 H7H
T4 % YR (ModelRsc) F1SCRS i 25 #E Y (DocRsc). RolesRsc
PR A I AR T T AL U PR, CrRse J2
T #HE &3 FE % J5; ReqObjRse BIE T K AT
SRAZT AN, ModelRse A HE T SRR BRI 5 TC 5%
Uit DocRsc 7 i SR AL B AE B i rp % PSR 4R 15 4%
ReqChgRes B U1 6 F7n.

IRoIesRSCE | ReqChgRes |
2
[ e [

AodelR s

| DeocRae ]_‘ |

K 6 ReqChgOrg X % pi 7 [

ReqChgRes::=<RolesRsc>|<CtrRsc>|<ReqObjRsc>|
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<ModelRsc>|<DocRsc>
RolesRsc::=(<RolRscld>,<RoleName>,<RoleRel>,
<Duty>,<Identity>)
CtrRsc::=(<CtrRscld>,<Period>,<Sequence>,<Proc
Des>,<ProcState>,<Prcdure>)
ReqObjRsc::=(<ReqRsc>,<ChgReqPrcRsc>)
ModelRsc::=(<AnalysisMdIRsc>,<Analysis>)
DocRsc::=(<DocRscld>,<DocType>,<DocDes>)
ReqChgBussiness 71 iy K AL B 45 B RN ok 7
FEI Py AN BCEAT, B — B BE AT A AL S5, AT
FHAIFIT KRR, WP LXRMEFEXR.
ReqChgBussiness i #f: 4% 5\l 45 44 FX (ReqChgBsn
Name) . V. %5 i i& (ReqChgBsnDes) « V. 45 $h 47 4% 14
(SwitchCdt) B B AT- 5545 & (Period). -
ReqChgBussiness::=(<ReqChgBsnName>,<ReqChg
BsnDes>,<Switctht>,<Peri0dh>+) )
SwitchCdt A4 T BUUI(CAtChkFlw) Rl 45
IR I% (Situation); Situation FH— 2k 25 il & F4F(Event)
A1
SwitchCdt::=(<Situation>,<CdtChkFIw>)
Situation ::= <Event>+
Event::=(<EventName>,<EventDes>,<EventAtt>)
Period fUfi: B Bt 4 FK (PeriodName). P Bt ) 7

‘simultam‘ousl_\' Sequence | ‘ Choice
T T

[simultmleousl_\'l ‘ Sequence } |Choicel
L I

(PeriodSequence). i B fifiid(PeriodDes). B BtHAT 4

{(SwitchCdt)FN{T: 4% (Task) 1T-5% i) J¥(TaskSquc);
Period::=(<PeriodName>,<PeriodSequence>,<Perio

dDes>,<SwitchCdt>,<Task>+,<TaskSquc>+)

Task 4% 1T %5 4 FK (TaskName) . 1T 55 fifi ik
(TaskDes) « 1T 5% AT 4% 1 (SwitchCdt) F1 i 1 4T 45
(AtomicTask) [ F1T-55 i 7 (AtomicTaskSquc);

Task::=(<TaskName>,<TaskDes>,<SwitchCdt>,<At
omicTask>+,<AtomicTaskSquc>+) \

AtomicTask #ME FRiF, 4 /N (TaskType):
1). 414U 135 3))(CreaOrgAct), TESLAFHILAIL, 43 AT
% n\;'%; 2 Bl 5 3 Bl (CreaPreAct), 42 1%, 41
LV TR 3). H BRI H)(DstgObjAct), 1E4:
BT, RBPREREAT AN 1k 1) H ARG B); 4).Mb 5547
H35 5 (BussCtrAct), HRE H AR YU, 42T A Y 1%
&, 5). LRI S(EviuAnlAct), AR S84
MR 6).JEAMT 45 15 5 (BasiTskAct), Hiiid H Wb
SE A o U IR L B Y5 Ay IR AL 4R

AtomicTask::=(<AtomicTaskld><AtomicTaskNam
e> <TaskType>)

TaskType::=<CreaOrgAct>|<CreaPrcAct>|<DstgObj

Act>|<BussCtrAct>|<EvluAnlAct>|<BasiTskAct>
ReqChgBussiness X S U1K 7 7.

A )

1

AtomieTaskSque fo—

R

e o Nomicok |
TaskType F* of AtomicTaskNane |
[

TaskSque h»* R

EvluAnlAct

’ CreaOrghet

‘ CreaPrcAct

T
-
eqChgBussiness
M
1... %
i
SwitchCdt
0

PeriodSeq
SwitchCdt uence
(5 Situation

BasiTskdet

Dstglb jAct

‘ BussCtrAet

[situation] — 1T 1. s—

K 7 ReqChgOrg X} %A 7 [

4 TRAR A AR R
4.1 BIERESEZEOEX

ST ROB WA KA S RPN 45—
I L EER, KA DOM. X GBS A7 i 7 o A48 6t
%, W HEH RIESER A, T RRHAA R
FRAZ R G DOM J2 IR S8 R A nT e A 56 R
B, RAGRBAIRP T RABTEN G, nTERR
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it SR A S AR B R o BT X B8 SRR
FUEFEAS Api BRAE, AT LIRS 2R 2 20 47 A R 5 DA S
AR UELL DN, 114 reqChgObj 5 AR FE 1

interface reqChgObj extends Obj {

string ReqChgObjld(); /R & Fa &

string GetReqChgObjName(); // H € LB PE. ..
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bolean SetReqChgObjName(string);

boolean AddReqChgOrg(ReqChgOrg);

boolean DelReqChgOrg(ReqChgOrg);

boolean AddReqChgResObj(ReqChgResObj);

boolean DelReqChgResObj(ReqChgResObj);

boolean AddReqChgBuss(ReqChgBussiness);

boolean DelReqChgBuss(ReqChgBussiness);

boolean AddReqChgDes(ReqChgDes);

boolean DelReqChgDes(ReqChgDes);

Obj GetObj(Obj); //ARELF X% 11

boolean SetObj(Oby); /1% & T ¥ %M

H

T BAS—KIMIEEi), PR Xml Schema
25 it SR AR A B R P BT A N R R S X, I
2 SEILAEVHSENL T RO A R, B 47772
Fsont GRS AL 5 SURIR), A SO 2 Hiik.
42 BREEHRMEE |

T ok A S B G A SR A S, T X4
—HRMIE T, PUE AR RTER RN, S kAR S
G GMRAE T, LASE I KA A B S5 . oRASTE
BROTE 5 A I B R, RIS R E
(ManipulationStatement) & X.

7€ X 3. ManipulationStatement

ManipulationStatement::=<select>|<create>|<update
>|<delete>|<copy>

create::="create"(<class>,<ObjReference>,<Structur
e>)

delete::="delete"(<ObjReference>|"Cascade")

select::="select"(<ObjReference>)

update::="update"(<Obj Refereqce>,<Strué%ure>)

ObjReference::= <Objld>'| {"."%Objld>}+

Structure::= "(~"<§imType>\<C0mType>”)"

SimType::=(<Objld>, <Type>)

Type::= "Int"|"Dec"|"Char"|"Str"

ComType::= (<Member>+ | < Connection>+)

Connection::= (<Member>, < Member>)

Member::= <Structure>

class::="Resource"|"Element"|"Attibute"|"Constraint
"|"Operation"|"OptConstraint"|"OperationRight"|"Role"|"
RoleRelation"|"Department”|"DptRelation"|"Organization
"|"Api"|" Activity"|"Circulation

Y||

"Business"|"Int"|"Dec"|"

Char"|"Str"|<X} % 5| H>

ik ERHIE IR T R I R MG 5 BN,
B dh: WBRE R BFEA . QIR A s
). BYOE T EREARE: 52 NFEREESCERF XK
NG B R+ ><=@) ;5 FTEN A

FRME STERUN 2T 1).0b1dON ZhR 1) A &
SCHEN: iR th AT AL, ANRe L R AT 2).0%
i Odr 4R B 5 3B “create”,“delete”,“Cascade”,
“select”, “update”; @FEASH{R ng FELFE“Int”, “Dec”,
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