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1. Introduction

1.1. Purpose

= =M= 24X D|(DVM : Distributed Vending Machine) Al A &2 XHEHD|
controller softwareE & olJ| &t @ R AIES & Al SHLY.

1.2. Scope
DVMZ2 AtEXtJt F20ist S 2 E MEdt= Ats HOHDIZ2 CHE AHED| S0
HERNIAZ A2 A0 S 0l XHEHDI0l Al EHOHSHX & XICHCHE XFED| Ol A
s S0 et HEE & 4+ USH AIEXJF JIsUH 20 2al S Sl
ChE XHEDe S5 012l R0e = AESDEE Bh=CH 1 = AFSXAHOF 201 st
S=E THilote KEDINAM IS EE QEolH S22 ¢S £ UL 2
2 MUl A A =3dt= DVM controller software= DVMO| J|sUiE S&& = AT S
ol AZERI0O0|CH.
1.3. Definitions, Acronyms, and Abbreviations
Num Term Description
1 Sw Software2| 2 Xt
2 DVM Distributed Vending Machine2| &tXt= HIERIAZ
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A E 24 HEI| S otUHE KNI & ST
AEXtIE 01 E5HD U= DVMOIA EOH S0t st
Hl=2 CtE DVMUI A F0HGH DA & [ Ol E6t=
3 S22 ZH AIAEOICH AHE X = 252 012l F0ist2
CISDEE 0t oY NHEDIINA H2IE HAE =
o
U CH
4 Verification | AtEXIL HBHE et B2 S FUHES S AGH |
Code ?Iet o1s D=4l =X
5 Stock SS9 M1
6 Address DVMO| & Xl&l =4
Messagel E2ZZ DVMO| HERA Aoz HA&AE
7 Msg CtZ2 DVMOl Al & &0t HLE && 2= HI0IE Sl
Message Protocol 0l 2|off & 410 & 2| = L.
HERIAZ dH& = 2E DVME S &0 DVMLE &S
8 broadcast SO0lX 242 DVME 25 ZESHCHUI A HIAI X
M EotE A
9 el 2E | ES2E UESHUA 24 stH2Z MY 6|
ac 9Ist DEBAIE =X
10 on DVM<2| On/Off £ E 2| 0|
11 VMIlist HERIAYN == D=2 ==
12 ID AEI DRel Hs
13 CardList FoSt It O XHS HESH

1.4. References

e |EEE Standard 830-1998

e Microsoft Word - Distributed Vending Machine.docx (konkuk.ac.kr)
e dslab.konkuk.ac.kr/Class/2021/21SMA/Lecture Note/OOPT _All(2020).pdf

1.5. Overview

Chapter 2, Overall Description0l Al = 0] SW2| & EtA Ol IS0l CHoll &Y otH, TS
Chapter?2| requirements specification2| J| 2 2 A~ E & 2| &tCt. Chapter 3, Specific
RequirementsOl Al= 0] SWe| JHE = st EB 22 J|S=2| AtAIEH AtES 1t

E0E daletth



http://dslab.konkuk.ac.kr/Class/2021/21SMA/Team_project/PFR%20-%20DVM%20(202103).pdf
http://dslab.konkuk.ac.kr/Class/2021/21SMA/Lecture%20Note/OOPT_All(2020).pdf

2. Overall description

2.1. Product perspective

2.1.1. System interfaces

DVM Hardware

Dispenser

Card
Terminal

2.1.2. User interfaces
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DVM Software Layer

GUI
Logic
Network
VM
Windows 10
PC HW

=N A= = :
AP% A= l:lA E1|OIM01IA-I OP IE‘% ’SEA'EPO# S, AEIE d8g = UL
ANEE OAS0lE0A AS2EAE,F A 002 ot ol JIsS
adis 4+ UL

2.1.3. Hardware interfaces

DVM SW¢et A Z = HW=Z = Screen, Stock Counter, Dispenser, Credit Card
TerminalJl JUCH A =8 HWS 2 DVM U 20l 222 I & A Ol interface 2t
HEEH U2H 0l= 31.28 U A &Y ST,

2.1.5. Memory constraints

DVM SWJt “'ﬁi ote

S2= Lot

022l S2+2 Display &
& 32MBE €Al &= A2 2 &th

teH

fol
on
10
&=
alll
i
1>
>
0

roh

R
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O HZ2el AEE2 25 ol 4RULH

2.1.6. Operations

DVM2 WES 0 0l2] HRE 0 QD 22/ KIF =AE 224510 DUMS
ANZAINH AIBRII S22 20HE £+ Us BHHAEHR RS0 MRA0| 2H
HEANOR Z25= Z2 00 = 22/ XJ DVME 28 A XS5
2.2. Product functions
o GILICIDVME 7JtX S20H D2 JIE £ Ao, D2 JHA D UK
OLXIBF M B HIDF JFSEH130HKIQ) S22 E &l £ 200HK° 282
EHOW BHCH
o AIRXIIDVMUO DI U= S22 152 RHE IS HY 222
R 2&HC
o HZMIIS20TST 20

O

ArE X DVMU Ol TH 00t 8ls
HBC), olE S82 MII U

20 =0
o AIEXIIDVME S= S ofLIE dEoltH 2 M HFE 8 +=
UL,

SSE Tliotl 22 AAEXNE B2 2 sttt AS A= LIAS0IE

O Xtalo] Botes SEE d8E = JAD HE HLIDILE = /e

CE 2Exol0F el 8 H2D|0 S0l A EIH== F0HE S0 Tet
&9l ZHoR Ol A0 OFStCH

2.4. Constraints

CHE DVMR 22 8&E 2= Msge =4l SAl M2l &tlh

S A0l MsgE 2= 3= 8lCHL JtEetih
&= UERA MsgIdt UHE DVMOI =€ 6tXl &= 2= ULt
BXIIHEOA st SO O0l&f2l 2301 SAIN S0i= = 8L

2.5. Assumptions and dependencies

SWUH=R0 It 322 Rad Z2H &H0[ CardListtl X & =Ch &Y
SWel JtE Z M AIA”E 0l Z2E 01=6t0 2 MOt Ol & T £ 8,
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Ol= JtEAIL HER D S40l H=Jte 8202 WME IU=s0l JS
d2 HEE = UL

JIIES BiSs = YE MRS '0RH IS 9Kl =Xt2 A& 12Xt2l
= AHOI Ct.
Argtolel =42 Z20l= 0 =110 Olot=2 JHE 8L
AEXIF ItE S IIE Soll Y6 JtEC] JHE B S = CardList0ll EHE Al
OIL D-IOE jl’éé[:l‘

otLt2l DVM2 7JtXl 825 EH0H &Lt
HAIKI= =& SA Held e 722 JHEGHH, SAIo & O 0142
DVMOIl A BIAIXIE =&lote 22 = 8ICHL JrE ettt

DVM2 Z[CH 1000 DtXl HZ It SGHLE.

2t DVM2 128 100t X2 S =2 IDE JHAI 1] ULH.

o JHI
¥ 10
0>
B
rr

e
2 AE)ls 2F UEAIN AZ2EH0 JAD UERAI AZ 2= 0I

&) UACHD JtE st
HIAIR Mel &0 S0l ¥et VMListel 2= Xt Ny
ot SE= &I & VMList 212 THED|JF Al &ote 2R 8l

FE
S|
=2
é

2

]
nio

=
e

rlI:l
H 2

P

S22 SF= ALM Z2Z 0
S22 D& OIS 2 Ct=2 20JHXIOI C.
== ID =2 018

0 DotEch

1 HZ3et

2 Z S ALOICh

3 =504

4 N==&2

5 o 0lol =

6 HEH Ol

7 dl Ml

8 EZI2ARE

9 SHAIA

10 SHEt

11 =AH

12 DIE

13 Z0tBH= i

14 dl2Uulol=
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15 x| A
16 Sl
17 29
18 B
19 TO.P

3. Specific requirements

3.1. External interface requirements

3.1.1. User Interfaces

o AMNEX= I IJEE(RH XS U8l F2H | A2 28, 02H
MK =Xt HEDM XIRI| HE)E Soll 2elX aHUA g=s YHE

4 QUCH
o ABXE FHA HEO U SHHUAM A HES HAGHH M e )]

StH2Z 0| S &L

o AMNEXN=0RH NN =X HESH NRI HES 0100 A&52E
g8 JIstA UES2EE 8 = U

o ANEX= Ui A U 2tHONM 20 EF2 M= HE S otLIE HE06tH
SSE dHE = UL

o ANEX= MULILYes TUE MHEHI| SF0UM S ANEDI| HES HEG6H
CHE NEIIE 8= E == UL

o Oim A& I SHHUAMN ASZE HES HEGIH ASDE 2= MY
Jlss adg = UL

o (A= AE HES HE6HH UHE DVMS0IH AIE HIAIXIE 2 =
UL

3.1.2. Hardware Interfaces

HSa N &0l HMAIE EXHFE Al otERIN ATHEIOIA, IS Z2HE
?Iet otERIO 2T EH HIOIADJF &R 8HCt.
Hardware interface Description
Screen interface ScreenOlAl S0 & AFEXH2 22 Meldt SW=
HEotHUL AFZ X0 2 Re B2 E Screen2 2
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Credit card terminal INE=DNRS]

2
interface FunctiongS Sall

Stock Counter interface | SWOIlA X 2 &0l

Dispenser interface
HdE8E SW=2

AT = B,

T 0§t OI = O

AN BHCH
2 & 20t Credit Card Payment
JIFOIRUHE = JAET S &L},
0| 2 M5HH Stock CounterE
ot BEE SWz YAEC
ANSXOF 2 0Hst S 20l CHst
Dispenser)} =& & =

3.1.3. Software Interfaces

S 2M0MN £H5H= DVM SW= 2/ 2 SoftwareE AtE0HAl &

3.1.4. Communication Interfaces

rr

Ct.

e Message Protocol2 CtE2 1t 2001 82| = Ct.

msg type msg description(optional)
src_id | dst_id
Msg EI&] Msg LHE (B2 0ff Mhet 2 H)
1. RHED]AIE & & =4 | Address
2. RHED| AIE S" & =2 | Address
CH At 348D S= Null
_ ot _ _
e | BE 4 wn oz ez s2us
AHEED| d
ID (broad | 5 1y o2 2o ==
caste
0) 6.0ZDC MA QF sz ds
7.0 2¢ IEIE
8.8=2 & Null

3.2. System Features

3.2.1. Main Mode

3.2.1.1. Introduction/Purpose of feature
KHEDIS] Ol 5+ S &8 CHO| 2+ OICH.

MNENZRH HFE S EHLL UASIE

I

22z M

ron
o
)

10
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3.2.1.2. Stimulus/Response sequence

3.2.1.2.1 Sequence 1

e Stimulus
ANZEXIE HHE & S

e Response
A EXHIF L EH S

0l .2.2°| Card PaymentZ 0| & &tC}.
AE X OF L EFEE

2.42| PrePayZ 0| S 8tCt.

.c.ooo

3.2.1.2.2 Sequence 2

e Stimulus
MNEXIHISIE 2 T NS HAESHT).

e Response
3.2.2 9| Verification ModeZ 0| = &tLC}.

3.2.1.3. Associated functional requirements

3.2.1.3.1. Functional requirement 1
o ALSXHOIA 200X =2 EE2 S8 HES HAISHLY.

3.2.1.3.2. Functional requirement 2

o AMEXNAHAUASIZE REZ MBS HES EAISHTL

3.2.2. Card Payment

3.2.2.1. Introduction/Purpose of feature
AMSXOt HEist S22 THOIE AS B AR ItE ZHE R F6HCt.

3.2.2.2. Stimulus/Response sequence

3.2.2.2.1 Sequence 1

e Stimulus
MNEXIIZHE IIEE IIE S0 & = SHCT.

U B2 IE0 RS2 HASHL.
Raothl X2 It L 52 0l HAIRIE £856+1] 3.2.12 Main ModeZ2
Ol = 8tCt.

11
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©
s
In
1o

Q2] 2 FHCO| ToAO| MU DO S 01 AOIX 2 AS
ZoA0| RES L 5E 0l HAIXES 5240t 3.219 M
AFEXIOF M EIEH B= Ol SUBHS 92 22 IS0l WAUS X
AEXIL st S2E MBS

3.2.2.3. Associated functional requirements

3.2.2.3.1. Functional requirement 1

DVM2 JtEQ 8is, 7Rad, &Ml M&E= c|AE(CardList)E D

A XD 228t 9 E I CardListOll 84 LF &2 CardListol QU OLP

Z NI & Xl 2 0t0ketCt.
o AMEXNILLHE =S A0 AISAIL 8 SEE2U H

° 9+E7+ dM Z2HE B2 A0 AdE8s S = I S5Ok
3.2.3. Verification Code Mode

3.2.3.1. Introduction/Purpose of feature

OIZDE 24 I RE0|CH.
MENZRH USIDEE 2 20 S
DEE s BHoF 221X REZ MBS
3.2.3.2. Stimulus/Response sequence
3.2.3.2.1 Sequence 1
e Stimulus
MEXIL IS D EM@EXRE =AH)E L& sl

=S MSBotHU, 22l ANZ2FH 22l At

AZEDCEO KEHS LB
RS SIS YR MBS MBS0
REGIK LS ASDCY Y2 0ef HAIXS 552 £ 8 = 3212 Main

3.2.3.2.2 Sequence 2

e Stimulus
Ze| O 22| X ZE(B6A 2] =AHE & & stCt.

e Response

el et ¥HEs DEINEXE R 3B,
2

= =l 2.
2XIGHA 2= 2 0llel HIAIXIE 522 EHE = 3.2.12] Main Modei OI%@EP.

12
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3.2.3.3.1. Functional requirement 1
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o AMEXIILHE USIEIN RS R ASXIL LM HE S=SE M Bl 0F
StCt.
o 4Xi2|2 IZSDE0N CHOHAI Rt &&= & AFSHLE.
3.2.3.3.2. Functional requirement 2
o 22Xt LS QISIEI 22X & DEQ EXoHH 2 X 22 0l =0l OF
StCt.
3.2.4. Prepay
3.2.4 1. Introduction/Purpose of feature
AMEXOF F0HSH2At ot S22 MUAIF Sl B3 AFS X0 EHOH Ot s 8t
Ao =2 2E0HFH EZM HEE A0 AEXIE =222 NHED] S
SE UHIIE S8otH o K20 ol A 82 HE Mot X2 2L
3.2.4.2. Stimulus/Response sequence
3.2.4.2.1 Sequence 1
e Stimulus
CtE XHEDIZ22H M oS M AlIXI(Msg type 4)E S & 8HLL
e Response
oY =2 HE &2lst = 1D R SE(Msg type 5)2 £ S 8HCH.
3.2.4.2.2 Sequence 2
e Stimulus
OE MEDIIZ2Z2H ML 0T SE(Msg type 5)= ==&l 8t
e Response
VMListe] 2= AHHEHIIZ22H S22 22 7, M2t JAT1D SE st AHE D2
SES MSLUAH EHELL
3.2.4.2.3 Sequence 3
e Stimulus
AMEXIL AHEDI| SEUHM KAHEHD|E S ERSHLE
e Response
AMEXIOLXHED| SF0HM AFEDIE d8i6t 2R A2 H R+ E &Lt

I
StCt.

3.2.4.2.4. Sequence 42 0| &

13
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3.2.4.2.4 Sequence 4
e Stimulus
ANZXII S Z2HE IIEE 2 S SH.
e Response
A U2 e R4 2 B ASHL.
R ootk E2ItEY R 5x2F 0l HAIXIE £ 6+ 3.2.12 Main Mode&
0| = etLt.
e 2 IE0 K| HEHSH Ml =2 2 0l A QI X & AFSHCE.
L0l 25t AR 52 Ul HAIRIE &= 6t 3.2.12] Main Mode& 0| &= StCt.
AMSXIF S ESE =2 =HOHE g5 82 It 0| &M ZE Xp2 St
AMESXOF A8sE FEHII0 CIE2E MY @ E(Msg type 6)= &S StHCt.
3.2.4.2.5 Sequence 5
e Stimulus
CHE NMEDIZ22H 23D E R E(Msg type 6)= ==&l &tC}.

e Response

oHE MS2 MU UAS B S=0| = UdS2DEE WHBHL.
P

oHE MS2 MUt = B &= RE(Msg type 8)= &S &L

3.2.4.2.6 Sequence 6

e Stimulus
OE NHINZFRH HdE 2SI E(Msg type 7)= ==& &L

e Response
AAlEHOI=RCE

[ S wl i

|U|ﬂJ
w
Uiy
i P

5
0l FA BHEO 8 E HS 3.2.12 Main ModeZ 0| S &Lt

3.2.4.3. Associated functional requirements

3.2.4.3.1. Functional requirement 1

o XEMDIDIEE AEHNM CHE XHEDI2 THD K62
o XEVIIDFESZ0U E XA WA &= &

0o &=
= 2 el & (Stock)= JHAI D UL

3.2.4.3.2. Functional requirement 2
o NI =2E2 (0~10))H ItXl £ Jt=0otCt.

3.2.4.3.3. Functional requirement 3

e Screenlil S =2 MAJI JUACHD St
o AESXIIXEDIIE HEHGIH IE Z2H

INKIE =&1E == U0 OF

FH Ol == ettt 30=JF XILEAHLE 30=Jt XILH]

o
o

ror
Q

14
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3.2.4.3.4. Functional requirement 4
DVMZ2 JIEQ B, fad, &Ml MEE EIAE(CardList)g JFX 1D QULE.
AE X &8 IEE D CardListOll 811 LE &2 CardList0f| O'OLP §8PII HOH
Z N &I Xl 2 0t0FStLH.
o ALEAD et JtEQ &MO| AtZXIt HERS SEE0L HE B3 ZHE X

(gp=d
& OtOF et Ct.

3.2.4.3.5. Functional requirement 5
o UZICES MM AL 0/0l HIJASU AIBLX B2 A5 24X

& OtOF 2Lt

3.2.4.3.6. Functional requirement 6

° M%IDP OIZSIDEE %—E‘él P

3.2.5. Refund

3.2.5.1. Introduction/Purpose of feature
KHED[OFCHE RHED |2 2H 82 RE S 2ot

njo

2= adot= JIsO0ICh

3.2.5.2. Stimulus/Response sequence

3.2.5.2.1. Sequence 1

e Stimulus
AEIIOCGHE NHEDIZ22H 22 QA Ul AIXI(Msg Type 8)E =4I &tCt.

e Response
AHEDDF B2 2 AEish = 3.2.1. Main ModeZ 0] & 8tCt.

3.2.5.3. Associated functional requirements

3.2.5.3.1. Functional requirement 1

e XIEHD| D} Request Verification CodeE 2 £ HIAI Xl ==& CHO| A EHOIA CHE
HEDIS &2 QA HAIXKIE =418 == 0] 0F SHLY.

o QOIZICE MM AINStoHY S&Z MO CHoll Cardlistel IIEXMS 2R &2
2@ Z =FalloF SHCH.

15
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3.2.6. Admin Mode

3.2.6.1. Introduction/Purpose of feature

2| Xt AHED|2l S 2 M 2l ¥ S E +=aot= JIs0IC0.
3.2.6.2. Stimulus/Response sequence

3.2.6.2.1. Sequence 1

e Stimulus
el Ao A A2e| Jls2 & sistCh.

e Response
Apetdiel M) 58 dAJF Al THDE SHoll Aalel MUt & E
Z & & (Stock)0ll =&f= BHE 8L

3.2.6.2.2. Sequence 2

e Stimulus
el A AHED B2

1]
x
2
Qﬂ

el

e Response
AHE D10 CHE XHED 0 S & BIAI Xl (Msg Type 3)E & £ 8L,

e Stimulus
AHEDOFCHE AHE D12l S 2 Ul Al KI(Msg Type 3)0 S & StCt.

e Response
AHERD| O XHE DL 2] VMIistOl A ol & AHEHD|E KA &FCF

3.2.6.3. Associated functional requirements

3.2.6.3.1.Functional requirement 1
o M1 =HMMANIZHYESOHOFSHE
o JIEYMIE ME SEEE MLZ = &lSHEHCH

_'_
A

3.2.6.3.2. Functional requirement 2

o NEIIJNEE HEHOA THE XHEHD|2] SZ BIAIXl #=41 0t ol OF
o XNEIIJITE 2= MEDI0 S= HIAIXIE & &0l 0F 8L

i
[m)

3.2.7. Start Mode

3.2.7.1. Introduction/Purpose of feature

el R D12l =45 Y=ot AHE)| 2 2SS A& EHLH

16
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3.2.7.2. Stimulus/Response sequence

3.2.7.2.1 Sequence 1

e Stimulus
el XHF D12 =48 Y= BT
e Response
XHEt |10 M & =
L H s

=)
48]
rr
-
e
9
Jo
Jn

Ol XHED] AIE O AL XTI (Msg Type 1)2

3.2.7.2.2 Sequence 2

e Stimulus
CtE &2 2 XHEDL Al E Ul Al Xl (Msg Type 1)E =4I

e Response
g AHEHIIE HsS02l e =F(VMList)Ol =1 = 21 AFEI0 K& &S
S 2 2el= H Al X (Msg Type 2)E & S6tL.

3.2.7.2.3 Sequence 3
e Stimulus
AHEtD] &= 0l Al Kl (Msg Type 2)E ==&
e Response
=HE IS8

o ID%t =
A HDE =E §- Ol 7= /ﬂ & EHJIQPE% e

3.2.7.3. Associated functional requirements

3.2.7.3.1. Functional requirement 1
e XHEDJ|J} Broadcast=2 Al & O Al XI(Msg Type 1)E &

=
ZAO 2U0IJF10I2H10 =Y H2 0l BIAIXIZ
ChAl &8 2 =L,

Ju
Qﬂ
N
WO
o
P}
i
i
M
1
-
i

3.2.7.3.2. Functional requirement 2

o NEIIINAZ SAUE Zele= AKX (Msg Type 2) £ Sot= AMEU s S0 2=
AHED1O] ID2F =20 HEE el AE(VMIist)E Al 1D U401 0F 8tLY.
-------- 8Al 0| =
3.2.7.3.3. Functional requirement 3
o MUSHHUANIZEE S +EF=SHst= HLE %*HIOIE StCt.
o NEDIINUERIAN Hs=2 A2 IDSt =40t JEE 2l AE(VMIist)E

IEXI 20 U0 OF StCY.

17



SRS for DVM Version 2.0

3.3. Performance requirements

= UERI HAIX 85 £== 1s 0o OF &L},
M%IUP ADel g8 = olY Jls & AlEIA Z 2l = response time2

2 5 0.5s Ol ok 4 OF &FLCt.
o AMEl UM == 80| 2JtsotH ettt

_L

3.4. Design constraints

e JavaZ & & OF 8L},
e Analysis, Design 28 = OOPT H& & 2 Z=5tCH.

e HIESE2 Continuous Testing and Integration Platform0l A X222 IDEE

[ e W

AtE St OF etCh.

3.5. Software system attributes

e Reliability
RHEO|of o) SH O ZAGHH UWIEXI A9 X 910] 80f0kstCt,

e Security
JIE 3EE ARUHMNH B2 FEEPXI 2 etCt.
HERIZ 8&5&= S E HAIKIIIHZE DVMOII 0 A &2
JtsobXl &2 H &tLt.

e Usability
AMEXE AIAEZE ASO| HAS F A0t AAE A 2 RE X0
AMNAE &= Solfotkl == st

18



