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1) Unit-Test

2. A =tz|




Hellu world
Case = 1
: Teaml our dvmld : Team?
Your position x : 11 Your posi

4 |_TI| _I_.:_l ﬂ rs\frien\OneDrive - Konkuk.ac.Kr\FRIENDSHIP\2024-1\00AI a -jar build\1ibs\DVM-1.0-SNAPSHOT.jar rs\frien\OneDrive - Konkuk.ac.Kr\FRIENDSHIP\2024-1\0 @ -jar build\libs\DVM-1.@-SNAPSHOT.jar

sition y : Your
Stock DB Filename :
Enter command (send > t s

renew | prepay <id> < > r show <item code>): Invalid command. renew | prepay < > r show <item code>): Invalid command.
Enter command (send <id> <message> i ask <itemCode> Enter command (send <id> <message> i a
i renew | prepay <id> < code> <a c <insert code>| show <item code> renew | prepay <id> <item code> <amount>code <insert code>| show <item code>)

Broadcast

"Team2","dst_id":"Teaml","messageContent™: {"item

:"Team2"”, "dst_id": "Teaml", "messageContent™:{"item_code" o
Team?:
Teaml: 6

Stock Data

" wow s w o C s " Team2: @
Team2","d "Teaml", "messageContent”: {"item_code": Teaml

Stock D

"Team2", "ds "Teaml", "messageConten tem_ : Team

", " item_num” .,
r'ereue Tas i-\' mess : {"msg_type": sp_stock”,"src_id":"Team2","dst_id":"Teaml", "messageContent”: {"item_code”

"Team2","dst_id":"Teaml", "messageContent

Team2:
:"Team2","dst_id":"Teaml", "messageContent”: {"item_code":"15 Teaml:

1ter|mum":a, 5
rer eive Task mess 3 _t :"resp_stock”,"src_id":"Team2","dst_id":"Teaml", "messageContent”: {"item_code": >4 X4
: MEN 2%

"Team2", "dst_i "Teaml"”, "messageContent”:{"item_code”

Teaml:

"Team2", "dst_i "Teaml", "messageConten item_ : Stock D
Team2:

messageContent it :"14 T'aml

"Team2","dst_id":"Team1",
1tem,num":ﬂ, coor, AIEH
eceive THSR message : _type":"resp_ <", "src_id": "Team2", "dst_id": "Teaml", "messageContent”:{"item_code" =
" (TR WV T & o

| renew | prepay <1=I/ <item u)rie/ <am=)unt/u)de <1mert u):ie show <item code>): prepay Team2 2 1
receive Task message : {"msg_type":"resp_prepay”,"src_id ﬂ"TeamZ" “dst_id 1", "messageContent

item_code":"2","item_num":1,"coor_x":0,"coor_y":0, "availability":

Team
Teaml:
:"Team2"”,"dst_id": "Teaml”, "messageContent”:{"item_code"
~ . i Teaml:
etManager] hELs ” - "Team2","dst_id":"Team1", "messageContent”:{"item_code": Stock D
anager] >"tem_num":8,"c Beik 8 : Team2: @
etManager] to 1Te receive Task mes 5 sp_. LUsrc i "Team2","dst_id":"Teaml", "messageContent”:{"item_code": Teaml: @
", "item_num":9, "coor ' :45 Stock Data 12
"Team2", "dst_id":"Teaml", "messageContent”:{"item_code™: "] Team
Teaml
Stock D

Prepay Message sent : Team2 : (2 ,
Enter command (send <id> <message> quit
1 y ! L de>

:"Team2"”,"dst_id": "Teaml”, "messageContent”:{"item_code"

:"Team2","dst_id":"Teaml","messageContent™: {"item_code"

Teamz:
"Team2","dst_id":"Teaml", "messageContent™: {"item_code™:"19 Team1:

Enter command (send <id> <message> | quit | ask <itemCode> |
! renew | prepay <id> <item code> <amount>code <insert code>! show <item code>): prepay Team2 6 3

receive Task message : {"msg_type":"resp_prepay”,"src_id":"Team2","dst_id":"Teaml", "messageContent"”
item_code item_num":3,"coor_x":0,"coor_y":0,"availability":"T"}}

Prepay Message sent : Team2 : (6 , 3)

Enter command (send <id> <message> | quit | ask <itemCode> |

| renew | prepay <id> <item code> <amount>code <insert code>} show <item code>)

"Team2"”,"dst_id": "Teaml", "messageContent”:{"item_code”

“,”item_num :8,"C :23,"coor_y

Teaml
Stock Data 18
Team




2) System-Test (LAN)

Test Use Case Test Description Pass/Fail
Number

2X|5t7| 2lsh e

Pay Item

2 Request Payment

3 Refund

4 Fail Payment

5 View Fail Payment

6 View Item

7 Renew All Stock

8 Deduct Stock

9 Modify Stock

10 Reserve Stock

11 Response Stock
Info

12 Pre-Pay Item

13 Response to Pre-
Pay

14 Ask Stock Info
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Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass



Test Use Case Test Description Pass/Fail
Number

Fail Pre-Pay MZAN Mo SEHO [E =25 HXAE YAHO 2 TAHSH=X| =QIBHD} Pass
16 View Fail Pre-Pay UserO Al MZX HIE A Z QLY SH=X| =HQIBHE} Pass
17 Request Pre-Pay User?t 8%t 22| 7I+=E M3S 7tst 7t 72 DVMOIA 88 7L /i, 218 ZEE FodHo =z S45t=X| Pass
stolsic},
18 Create Code oI5 ZEE Aoz M/ dst=X| =elstiry, Pass
19 e Gl Userdj#| 215 ZEE HAXNOE EHSH=X| =QIstiCt, Pass
20 Receive Code Other DVMLEEEH 28 Z39 /4, 91Z ZEE HAXOR A0 XA =X| SHQISHT} Pass
21 Get Reserve Item User?t st QIZSAETL SHIE Z 2, siY 215 ZEQ 2H MY FSEE /I+TE MSSt=X| &elsto) Pass
22 Expire Code IZACE WHHOE NAHSH=X| =QIotot, Pass
23 Select Item UserZ| MEiSE SEE DVMO| X2 QIAMEX] &OISHTt Pass
24 . Broadcast®| ZIZE A5t HEE HEOZ AHX| DVMOIA] ZtE 7112 DVME J&5HH A ASH UserOf| Al QHLHSERI=  Pass
View Closet DVM XI ifo._'é.jtf.
25 UserO| Al S2E MAXOZ N IZstA=X| QISIC} Pass

Serve Item
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4. OOD (2040) Of| M H

1. DCD (2040)

«interfaces
ul

«interfaces
QutputHW

+showMainMenu(): void
+showPaymentFailedDialog(errorCode: int): void
+showCodeDialog(code: String): void
+showNoStockDialog(itemCode: int): void
+showPaymentPage(): void
+showPaymentFailedDialog(): void

+serveltem(itemCode: int, itemAmount: int): void

«singleton
Controller

-stockMng: StockManager
-networkMng: NetworkManager
-code: String

~outputHW: OutputHW

-ui Ul

+requestPrepay(cardld: String): void

+putAdminld(id: String): void
-loginAdmin(id: String): boolean

-createCode(): String
+getClosestDVM(itemCode: int)
+requestPay(cardld: String)

+getAliStock(): ArrayList<HashMap<String, int=>

+userRequestPrepay(cardld: String): void
+enterVerificationCode(code: String): void

+selectitem({dvmld: String, itemCede: int, itemAmount: inf): void

1

«singleton»
StockManager

-stockDB: StockDB
-reservationDB: ReservationDB
-dvmPosDB: HashMap<String, Pos>

+renewAlStock(networkManager: NetworkManager)
+getStock(itemCode: int) 1
+reserveStock(itemCode: int, itemAmount: int)
+deductStock{itemCode: int, itemAmount: int)
+modifyltem(itemCode: int, itemAmount: int)
+restoreltem(itemCode: int, itemAmount: inf)
+enterVerificationCode(code: String)

findCode(code: String)

+expireCode(code: String)

+receiveCode(code: String, itemCode: int, itemAmount: int): void

1

1

-

1
«datatype»
StockData
-positions : HashMap<5tring, Pos>
-stocks : Arraylist<HashMap<String, integer=>
1 +getPositions(): HashMap
+getStocks(): HashMap
«datatypes
Pos
¢ int
1 +y: int
1
«singleton»
NetworkManager

-stockMng: StockManager

-dvmld: String

-dvmIPs: HashMap<String, String>
-receiverSockets: HashMap<String, Socket=
-senderSockets: HashMap<String, Socket>
-msgQueue: Queue<String>
-tempStockData: StockData

-processQueue(): void

-processReqStock(msg: String): void

-processReqPrepay(msg: String): void

-processResStock(msg: String): void

-processResPrepay(msg: String): void

+requestPayment(cardld: String, price: int): int

+getOtherDVMStock(): StockData

+refund(cardld: String, price: int): boolean

+requestPrepay(code: String, itemCode: int, itemAmount: int, dvmlid: String): boolean
+requestStock(targetDVMId: String, itemCode: int, location: inf)
+broadcastgetStockinfo(itemCode: int, 1 int)

+reqPrepay(myDVMId: string, targetDVMId: string, code: string, itemCode : int, itemAmount : int)

StockDB

ReservationDB

-data: ArrayList<Hashmap<String, integer=>
filename: String

-data: Hashmap<String, Reservation>
filename: String

«iatatypes

+load(): void

+save(): void

+get(dvmld: String, itemCode: int): int

-update{dvmld: String, itemCaode: int, itemAmount: int): void
+restoreStock(itemCode: int, itemAmount: int): boolean
+deductStock(itemCode: int, itemAmount: int): boolean
+reserveStock(itemCode: int, itemAmount: int): boolean

+load(): void

+save(): void

+get(code: String): Reservation
-delete(code: String): void

-update(code: String, itemCode: int, itemAmount: int, expirationTime: long): void

+putReservation(code: String, itemCode: int, itemAmount: int): boolean
+expireReservation(code: String): boolean

Reservation

+code: String
titemCode: int
+itemAmount: int
+expirationTime: long
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4. OOD (2040) O| A HEB /8=l &

1. SD

OFO HHA H -
1) HEEAX| B2 &= 2) HEE F&
HE Al)
#1 Pay item #6 View Iltem 1 I:_” Ol E‘I XA O:I H
#2 Request payment #7 Renew all stock ) © _I_CIJ_:I Bl
#3 Refund #14 | Pre-Pay item 2 NetW_cl)_rk —_rL —
#4 Restore Stock #17 | View Fail Pre-Pay 3 UI :I'L C)l_:I
#5 Fail Payment #19 | View code
#8 Deduct stock

#9 Modify stock

#10 Reserve stock

#11 Response stock info

#12 | Response to Pre-Pay
#13 | Ask stock info.
#15 | Fail Pre-Pay

#16 Request Pre-Pay

#18 Create code

#20 Receive code

#21 Get reserve item

#22 | Expire code

#23 Select item
#24 View Closet DVM

#25 Serve item




#3 Refund

sd Refund J

‘ : Controller | |  NetworkManager % |A|:1-::-r | | Netwc:-rkl".ﬂanager| | Bauk|

I
I
1:refund | |
|

1: refund(cardid, price)

loop (1.
M 2 : refundRes := refund(cardid, price : inf) H

[refundRes == False]

1. 1:refund

" 37boolean

©4lpoodean

#11 Response Stock Info

Activity 2041. Define Real Use Cases #11
T =d Response Stock Info | Rc:cwcTaskThrcad| | Slockaagcr| | SlockDB| m | Nerworkh."lanager| | Scndcr|
AL Response stock info
: StockManger : NetworkManager | | | | |
Actor Other DV [ [ [ [ [ [ [
i ] : OtherDVM
Purpose WO Eela Ho| Cfst SE msgE Ha o) : : o | 1:processReqStock | | | | | |
Ovarview Other DVMO||A| £ S29| 7442 msgS S5 TS gh=c). : | 1.1:getStock ! | | | |
Ho 20| =7} K Do SHE| UCHR ST 7j4E msg2 w L 1 - req_stock(targetDVMId, itemCode, location) | | y 114 | | | |
Blo BRI 1L S4BT WAL TD W20 FFG HYUZ 44 F 02D R | 2:amount = gatStock{temCode - iny) - int ; | | | | |
08 msgZ * | | | |
Type primary and Essential : | | | |
Cross Reference Funciion : R5.1 ‘ 2. amet 4 resp_stock(myDVMId, temCode, lemAmount, location) : : : :
Use Cases : Renew all stock : : | | |
e #1%4 DVMe] } 28 7452 % glojofuicy. 5 | | |
HE7|HeE s s QNS Hald + Yolorsrt 3 : 5 | | | | | |
Typical Courses of A2 Astor, () : Syst ' : : y
Events o | | | | 1.3.1:sendMessage |
1.(A) Other VMO M S 20 CHS T2 20l R 2 RC) | | | |
2(s) e 2 ¥ §52| 0ot ¥ 7448 Blmeich Al | | | |
3.(5) M2e| A48 S msqol Hol HEBCH | | | | ______ |
Alternative Courses of e I T N N B PO [ S S
Eiens ATy n7} SEHOE, 3208 Blch | te— r T T [ |
Exceptional Courses of | . | L | | | | |
Events




sd Get Reserve it J

#21 Get Reserve ltem

S

‘  StockManger ‘ | : ReservarionDB

: User
1 enterVerficationCode(cods)

2 enterVerficationCode(code)

3. isFind := findCode(code)

ref J - Serve item 7 senvelem)

break )
[sFind 4= False]
4 false
U 5 (go to Main Menu)
- Expire Code
6" tue

Controlier | SluckMa'!ager‘ | RcscrvaﬂunDE‘
|

|
1:enterVerificationCade | |
|
I

1.1:enterVerificationCode

1.1.1:findCode

lervationDB. findCodefcadel]

alt

1.1.2:expireReservation |

at [§tockMng. de

1 3snowhtalnmeny

| 1.3.1:showMainhenu

UIS1CustomPane|

P—]

1.3.1.1:<<create>>

1.3.1.1.1:paintCompenent

1.3.1.1.1.1:<<create>>

1.3.1.1.1.2:<<create>>

1.3.1.1.1.3:<<create>>

#22 Expire Code

sd Expire Code J

Actor ReservationDB
H 1: expireReservation(code) -

| 1:@xpireReservation |
-

| I

#24 View Closest DVM

sd View Closeest DVM J
| Actor | | Conlrollcr|
[ |
| |
| 1:getClosestDVM |
|
| loop [otherDvMsld]
l 1.1:(01,02) >
|
|
|
|
|
| L




2) HIZ Bl BE _ 1 (#6, #7, #14)

#6 View Iltem

sd View ltem J

: StockManger ‘ ‘ : NetworkManager ‘

Actor

Controller

|
1: getAllStock 3

: . 2 : renewallStock(networkManager) i
H ref
] T3 SockData
LD L s
{4 ArrayList=HashMap=string, int== i

: Renew All Stock

#7 Renew All Stock

sd Renew All Stock

: StockManger : NetworkManager

1 renewAllStock{networkManager)

2 newStockData = getOtherD‘JMStockO__ :

| 1:getallStock

: OtherDVM

e

3 StockData

: Ask Stock Info

ata(newsStockData) :

| 5 stockpata

StockManager

1. 1rrenewAllStock

|

__

#14 Ask Stock InfoOlA X 2l
— StockData 25K M4 ?of M= DVMId
— StockMangerOl 4 DVMId OIE &

Izl
=

R

StockData
- 28 ™E for Controller




#14 Ask Stock Info

NetworkManager | Sc.'1dcr| | StockDa:a| | Stockl\-‘lmager| | StockDB|
[ | |

sd Ask Stock Info |
—_— | f f | | |
% | |i:getOtherDvMStock | | | | |
® 1 : getOtherDVMStock() . : OtherDVM I I | | |
; | loop itpmCode<=20] | | | |
loop (20) ) 2 - broadcastGetStockinfoReq(itemCode - int, 1 - inf) | | | | | |
1.1:broadcast
N o |—| | | | | |
- NetworkManger, DVMId | —
ger, ™ | | : | | |
| alt [!Il:c aquals{myld) | | | |
— StockManger, DVMId 0| £ %= e 1 | | | | |
y = vyt =le=—=s%v ¢ 4ttty 4 P 1.1.1:send I | | |
3 itemAmout (from response message) H

opt ] | . , ~ | | | |
i | 1.1.1.1:sendMessage 1 | | |
[Timed Out] 47 sefltemAmoutToEmorCode() | J | | |

: -
i | I | | |
5 : updateStockinfo(DVMIG : string, ItemCode - int, iemamount - i) | | | | |
| : | | |
: | | | | |
StockManger -> NetworkManger I | | I | | | |
.("""""EHSE-G-C-RD-ER-EI""-"""- : | : " | |
i | 1.pre<create>> | | |
| [ | |
| e b | |
: loop it Caode <= 20] : : : :
| 1.3:() > | | | |
| | | | |
NetworkManger -> StockManger 4 ! K | | | | |
7 Renew All Stoc | | | | |
| N | | | |
sd Renew All Stock ) | loap 121 | | | |

| | )
1 renswAlIStock(networkManager) ! i - OtherDVM | | | 1.4.1:g8t
. 2 . newStockData = getOtherDVMStock() 5 | | |
ref Ask Stock Info | | | ———
""""""" T gk T | c--———————t————F——- |
; — | | | |
4 updateStockData(newStockData)
: | L | | | |
| ] ] [l [l [l
@< ok :




HE AL
- Network ¥, NetworkManger &

(=13
=

= i

#17 Request Prepay

sd Request Pre Pay J
: NetworkManager %
1 = requesiPrePay (code - sting . tem tem it DV ; : : OtherDVM

® L - prepayRes - requsstfrePay (code - sting . itemCode it temAmount - int, DVMId - string) L 2:reqPrepay (myDVMId - siring , targetDVMId - string, code © string, ismCode, itemAmount) !

»

»-

R A Ay A A A A s

A A 5 A A U 0 A 3 : resp_prepay
4 : boolean |
2) L O L— | L 2(“19)

#19 View Code

sd View Code )

:Controller

R

: User

1 : showCodeDialog(code: string) :

| I
I

| 1:shawCodeDialog

1. 1=<create==

N

|

I

| 111 >
I

I

I

I e — — — —

I

| Actor |

| 1:requestPrepay |
—_—

| MNetworkManager |
I

1.1:send

—1

1.1.1sendMessage
"

L il
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Sequence Diagram #2 Request Payment

#1 Payltem

sd Payltem J
j!\ ‘ : StockManger H : StockDB ‘ ‘ : NetworkManager ‘ /!i

: User : : : ; : Bank

1: requestPay(cardld: string) . ! :

2 : payRes = requestPayment(cardid: string, price: inf) : H

T H ref J: Request Payment

break [payRest=0 k 1 £
reak. PRSI = 4 - boolean = restoreStock(itemCode - int, itlemAmouint - inf)

ref ] - Restore Stock

< "~ 5 boolan
ref J - Fail Payment
ret J - Serve ltem

Controlle: | Nel\mrkManagcr| |Bank| | Stockl\’lanagcr| | StockDB| | PaymcanaichDianM DuiputHW|

Sequence Diagram #4 Restore Stock

1:requestPay |

1.1: requcstPaymcn

1.1, 1 requestPay

alt [payRes != 0]

1.

e

estoreliem

.

1.2 1restoreStock

1.2.1.1:save

|
|
|
|
|
|
|
i
|
|
|
|
4
|
|
|
|
|

1.3:showPaymcntFr:ilcdDialog |

1.3 1==create>>

1.31.1e-=
[—1

—————- T

1.4:serveltem |

-————
| |

Sequence Diagram #5 Fail Payment

Sequence Diagram #25 Serve Item




Sequence Diagram #2 Request Payment

sd Request Payment ]

:NetworkManger %

.1 : requestPayment(cardid: string, price: int) ! : Bank

‘Amr|

| NetworkManager ‘

| Eank‘

I
I
I
1. LrequestPay |

e — — — —

2 - requestPay(cardld: string, price: inf) | 1:requestPayment |
an J |
e e e e e e e |
[Payment Succesg 3:payRes:=0 |
[Payment Failed] | keoemmoeemeeeeiaeeemeceeeeceeeieaeaniee |
4 : payRes := emmorCode L X
&< R

Sequence Diagram #5 Fail Payment

sd Fail Payment J

R

: User

Actor

L| 1: showPaymentFailedDialog(errorCode: inf)

| 1:showPaymentFailedDialog |

[an_J

' 2: requestPay(temCode: int, kemAmout. int)

[User retry paymeni]

[User go main menu]

8 A NN (S S S S N S A S L NP E o | A B

—

3 : (go to main menu)

g

PaymentFailedDialog

1.1:<=<create>>

Sequence Diagram #4 Restore Stock

sd Restore Stock J

1 : restoreStock{itemCode : int, itemamount int')

| Actor | ‘ Stnckhﬂanagcr‘

| Stockl

DB‘

: StockDB

critical ]

| 1:restoreltem |

2 : boolean := restoreStock(itemCode - int, itemAmount : int)

"3boolean T

1.1:restoreStock

[

|

|

| |

M AR A |
_ | |

|

|

Sequence Diagram #25 Serve Item

sd Serve tem J

A

: User

| Actor | | OulputHw|

:Controller | |

H [ B
|_|‘ 1 serveltem(iteCode: int, itemAmount: inf)

| 1:zerveltem |

Hf

2 - shownainMeanu) I |:|

1.1.1:save

p—




#12 Prepay Item

sd PrePay Item ]

R

1 User

. Controller

1: UserRequestPrePay (Card Id) l

: NetworkManager

2 payRes = reguestPayment(cardNumber: string, price: inf)

break }

[payRes =0 or network error ]

ref

- Fail Payment

[rer )

- Request Payment :

4 prepay res = request_PrePay (code: siring, itemCode: int, temAmount: iﬁl: DVMId: string)

e

Request Pre Pay

break J i

[prepay_re:s == false]

ref

- Fail Pre Pay

: View Code

UcC =5l &H
- 27
- NE Y

52 6l= Method 27| $|2
uToj| 2|

SD #15 Fail Prepay

SD #19 View Code

1:userRequed

1561 1e->

| Controllcr| | Ncn-mrkh."lanagcr| | PaymcanaichDialo4 | Scndcr| | PrePaymcntFailcdDialo+ | Cochialog|
[ | | | [ |
| | I | | | |
fPrepay | | | | | | # e p—
+ 1
1.1:requestPayment ! | | | | I
’ Lol | | SD #2 Request Payment
1.1.1:requestPay | | I
| | | | | |
————— | | | II |
______ Il | | | | I
alt || | [payRes 1= 0] i i i i : I: l
| 1 I SD #5 Fail Payment I
1.2:%thaymcntFallcdlfl$lalog | |
T T u |
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Sequence Diagram #2 Request Payment

Sequence Diagram #5 Fail Payment

Sequence Diagram #10 Restore Stock

Sequence Diagram #25 Serve ltem
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Activity 2031. Define Essential Use Cases
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1. Pay item
| 2. Request paymenﬂ
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5. Fail payment
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6. View [tem

7. Renew all stock
8. Deduct stock
9. Modify stock
10. Reserve stock
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11. Response stock info.
12. Response to Pre-Pay
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14. Pre-Pay item

15. Fail Pre-Pay

16. Request Pre-Pay

17. View Fail Pre-Pay
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18. Create code

19. View code
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22, Expire code
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24. View Closet DVM
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|
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o ( : ) - 2 : reserveStock(itemCode, itemAmount) :
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i
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4 : boolean T i
1 i
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Activity 2041. Define Real Use Cases #10
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2=
Reserve : 0|2 {2
e = UC &1, 8

— Traceability 0]=.

Z M ML X+

Pre-Requisites

HZH 8F msgs 22 dH
HAH a7 1 0| 4ol itemo| x| DVMO|| 9l AEf.

Typical Courses of
Events

1.: Actor, (S) : System
2.(8) e msglll e 85ts S22 5 'l
3.(s) 81 S22l MRt S DVMOIA Xt (E1)

Alternative Courses of
Events

N/A

Exceptional Courses of
Events

ET el 822 07t 847t Sk 29 RS 9 DYMO|A FZ0| E7t5 sttt 22
2.




OAOI:I
= TIT®™ T

HI

Activity 2039. Analyze Traceability Analysis
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3, Refund

4. Fail payment
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16. Request Pre-Pay
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|
1

|
| | |
| | |
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| 1.1.1:deductStock | |
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| | |
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Activity 1004. Record terms in Glossary

Commentary: Glossary (Data Dictionary)

Term Descriptio
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In its simplest form, the Glossary is a list of noteworthy terms and their defini-
tions. It is surprisingly common that a term, often technical or particular to the
domain, will be used in slightly different ways by different stakeholders; this
needs to be resolved to reduce problems in communication and ambiguous
requirements.

Suggestion

Start the Glossary early. I'm reminded of an experience working with simu-
lation experts, in which the seemingly innocuous, but important, word "cell"
was discovered to have slippery and varying meanings among the group
members.

The goal is not to record all possible terms, but those that are unclear, ambigu-
ous, or which require some kind of noteworthy elaboration, such as format infor-
mation or validation rules.

Glossary as Data Dictionary

In the UP, the Glossary also plays the role of a data dictionary, a document
that records data about the data—that is, metadata. During inception the glos-
sary should be a simple document of terms and descriptions. During elabora-
tion, it may expand into a data dictionary.

The Glossary is not only for atomic terms such as "product price." It can and
should include composite elements such as "sale" (which includes other ele-
ments, such as date and location), and nicknames used to describe a collection of
data transmitted between actors in the use cases. For example, in the Process
Sale use case, consider the following statement:

System sends payment authorization request to an external
Payment Authorization Service, and requests payment
approval.

"Payment authorization request" is a nickname for an aggregate of data, which
needs to be explained in the Glossary.
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Figure 7.1 Sample UP artifact influence.
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1.2 Assigning Responsibilities

There are many possible activities and artifacts in introductory OOA/D, and a
wealth of principles and guidelines. Suppose we must choose a single practical
skill from all the topics discussed here—a "desert island" skill. What would it
be?

A critical, fundamental ability in OOA/D is to skillfully assign responsibilities
to software components.

Why? Because it is one activity that must be performed—either while drawing a
UML diagram or programming—and it strongly influences the robustness,
maintainability, and reusability of software components.

Of course, there are other necessary skills in OOA/D, but responsibility assign-
ment is emphasized in this introduction because it tends to be a challenging
skill to master, and yet vitally important. On a real project, a developer might
not have the opportunity to perform any other analysis or design activities—the
"rush to code" development process. Yet even in this situation, assigning respon-
sibilities is inevitable.

Consequently, the design steps in this book emphasize principles of responsibil-
ity assignment.

Nine fundamental principles in object design and responsibility assignment
are presented and applied. They are organized in a learning aid called the
GRASP patterns.
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