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1 Documentation Roadmap

1.1 Document Management and Configuration Control
Information

Revision Number: version 1.0
Revision Release Date: 21.06.14
Purpose of Revision: Document overall architecture

Scope of Revision: Overall system architecture

1.2 Purpose and Scope of the SAD

F

AXHE 7| (Distributed Vending Machine, DVM) A| A 82 2| Bt software ar-
Xﬂﬁfﬁ._ Ct. O] &A= Software architecture 0| Lot 2 E JE =S &
YEESO0| OHE ZEMEQ HXxE SHEICL

—LI

mjo
mjo

chitecture &

= AKX

o
rlo

What is software architecture? The software architecture for a system? is the structure or
structures of that system, which comprise software elements, the externally-visible properties
of those elements, and the relationships among them [Bass 2003]. "Externally visible” prop-
erties refers to those assumptions other elements can make of an element, such as its provided
services, performance characteristics, fault handling, shared resource usage, and so on. This
definition provides the basic litmus test for what information is included in this SAD, and
what information is relegated to downstream documentation.

Elements and relationships. The software architecture first and foremost embodies infor-
mation about how the elements relate to each other. This means that architecture specifically
omits certain information about elements that does not pertain to their interaction. Thus, a
software architecture is an abstraction of a system that suppresses details of elements that do
not affect how they use, are used by, relate to, or interact with other elements. Elements in-
teract with each other by means of interfaces that partition details about an element into pub-
lic and private parts. Software architecture is concerned with the public side of this division,
and that will be documented in this SAD accordingly. On the other hand, private details of
elements—details having to do solely with internal implementation—are not architectural
and will not be documented in a SAD.

! Here, a system may refer to a system of systems.
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Multiple structures. The definition of software architecture makes it clear that systems can
and do comprise more than one structure and that no one structure holds the irrefutable claim
to being the architecture. The neurologist, the orthopedist, the hematologist, and the derma-
tologist all take a different perspective on the structure of a human body. Ophthalmologists,
cardiologists, and podiatrists concentrate on subsystems. And the kinesiologist and psychia-
trist are concerned with different aspects of the entire arrangement’s behavior. Although these
perspectives are pictured differently and have very different properties, all are inherently re-
lated; together they describe the architecture of the human body. So it is with software. Mod-
ern systems are more than complex enough to make it difficult to grasp them all at once. In-
stead, we restrict our attention at any one moment to one (or a small number) of the software
system’s structures. To communicate meaningfully about an architecture, we must make clear
which structure or structures we are discussing at the moment—which view we are taking of
the architecture. Thus, this SAD follows the principle that documenting a software architec-
ture is a matter of documenting the relevant views and then documenting information that ap-
plies to more than one view.

O£ S0, SRH| B2 ZE 2ZEQ O A|2-2 71 The[= 2 EICE o218t
chelof= £ Mol Rojg|0 =22 Elo| 2 SOl 7| &It E|1n0|2{s
TSRO Q4= LHE 710 TRl 2ZEL07I S ESHALE HM A 5 A=
T2 S HolEetiel8 =207 S Ho|HZ g EICh U2 Z2HE0A
gaE ok Hol 2Eot7| 2o M =tE T
AM2”o 7|50 22l o "ol 2EEs g4 =28 ZE e 85 2
ZCHCHE = A2" 7SS 80| flo HEIYO 247 M2 =2
L Eots SA0 2 H SHE FH AILHO| HOFE Z2MAR 5L
7PCt HELJO| EXSt= L ZEMA, 2 T2 MAE HY57| {5l
TAHoz2 A% = O|T0| 2 & Ciyot 7o Bhelo T2 Sl T2 HA 7H9
S7|=t H#A = AL S 2Eots Ol Ak M8 &= E L E SRS 728 gttt
O =52 Or7|HX FLE S HESHA| T OF7 | &A{ 2k 0 2 &~ RITt. O [E K =
oj2fet =0t 7|Ef 02| + =2 T+ &Lt O| A2 OF7 | M7t 02 TF2 24T+
Tl H ZZNL), 4 MO 4= 5-E, olL0| 2| AHAE 5 02 TF2
TEE TS 25 UAbts AS 20 ECL

ol2fet 2= MU 30 HSE= 2ZE 0] OFF[EHX 2f view Of Al 2 ESHEY.
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Behavior. 2= E Q|0 O} |EHIN = 2 X=XQ HEQ
x

1.3 How the SAD Is Organized

This SAD is organized into the following sections:

Section 1 (“Documentation Roadmap”) provides information about this document and
its intended audience. It provides the roadmap and document overview. Every reader who
wishes to find information relevant to the software architecture described in this document
should begin by reading Section 1, which describes how the document is organized, which
stakeholder viewpoints are represented, how stakeholders are expected to use it, and where
information may be found. Section 1 also provides information about the views that are used
by this SAD to communicate the software architecture.

Section 2 (“Architecture Background”) explains why the architecture is what it is. It
provides a system overview, establishing the context and goals for the development. It
describes the background and rationale for the software architecture. It explains the
constraints and influences that led to the current architecture, and it describes the major
architectural approaches that have been utilized in the architecture. It includes information
about evaluation or validation performed on the architecture to provide assurance it meets its

goals.

Section 3 (Views”) and Section 4 (“Relations Among Views”) specify the software
architecture. Views specify elements of software and the relationships between them. A
view corresponds to a viewpoint (see Section 1.5), and is a representation of one or more
structures present in the software (see Section 1.2).

Sections 5 (“Referenced Materials”) and 6 (“Directory”) provide reference information
for the reader. Section 5 provides look-up information for documents that are cited
elsewhere in this SAD. Section 6 is a directory, which is an index of architectural elements
and relations telling where each one is defined and used in this SAD. The section also
includes a glossary and acronym list.
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1.4 Stakeholder Representation

Table 1 Zt stakeholder &

OF7 |8l Mol EHeM

L Purpose of Using
Stakeholder Description Architectural Documentation
A 2B O | F AHEALO[L,
AFBR7E 0tLt 21 w7
User N 1) ot= 7|59 ST ol
ASHe SIS 2 4 YL
mobet 4 Q.
Design, Requirement, Architecture 2) AIAEIOf CHoE OB
Implementer TN BTUHEALE S
AmEQ0IS Lttt 3) 7Hgel MopAE Tt
W&ol 2ZEQ 02 2) AlEof CHet Ol
Lo | SR e Aol
t -
TR I Nagogrls as gop |4 AZE AEUES O
T8t EF 455 /Mdetot 7ts
AABDEAIARIO) 2 245 2) Al2Hioj cist of 5
Testers OFZ|El N 2 A2 A|AE

2TAFZO| CHol| B AESHTE

5) HAE AHO|A~EE

Project manager

6) O EHY 2d =l

) AAE N UEAE
| =1
=]

Customer

1) st 750 85 ol
of

O| XL L= =X
8) Hot=ZFEEHY
o
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L
[l
o
0z
Ofot
ot
ro

Architecture HEf 1} 2M2}HE

Bttt

Software architect

10) Architecture =2 A| ZR273t

24~ 0Fef

o=
COTS specialist | COTS & LOtE 1 1 A|AHIWtO

11) COTS 2oy =0l

12) COTS 2f2| QIE{ IO A

20l

Table 2 Zf stakeholder & concern 2| 58 =

Concern
1 2 3 4 5 6 7 8 9 10 11 12
Stakeholder
User H L L L L L L M L L L L
Implementer L H H M L L M M M L L M
Maintainer L H M H L L L M L L L M
Testers L H L L H L M M M L L M

Projectmanager | M | M | M | M | M H

Customer H M L L L M

Software
architect

COTS specialist | L M| M| M L M

*H = high, M = medium, L = low
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1.5 Viewpoint Definitions

SAD = ANSI / IEEE 1471-2000 0| A]  715}= HIQ} 20|, AZ E Q0| T X A|AEIO|
OF7|El X 2M3tof| HAE|= 2 AL [IEEE 1471101 [t2} OF7 | &l X 2 A{0f CH$tH O| 3|

SAA SH BHE 7 2 G4 S A8ttt

Md120 28 E 2 2ZEQ 0] Of7 |9 = 5 0| AZEQ0 22 95 H
4 FEE MZLHE ALE S20] tiet XL 0 E 55 MSSCh /e O3S =
S ot Ol = RISt 2T EQ|Of OF7[HM & EMefote A2 2E RE At o

Ct& otLt ol &2 7Ol HEELl= SEE ZA=etLt.

ANSI / IEEE 1471-2000 2 stakeholder 2| A 7t 222 M A3 & view
|t X| &2 | SBHC}. Stakeholder H 7 LIE|E BHEA|Z| 7] Y8l view E H2lSt1 ¢
ern 2 A HSIH 2= viewpoint 0| A ALEE|= ZE2 Y 7|9, Wot 7)Y, Lt HAL 7|
FOISICE EEA] view £ A2 B0 A2 E|= viewpoint Tt 274 MEHSE 5 M E+=

P7|EIXN et B E 23 £42 HO0{F10. SAD o= A|AEof EH3F PSESECIE=!

— =
|'7| ‘cl')'l -6H % O|é>+9| view O'” EI‘Q‘El — VIGWPOIIlt, J|;|'E:| VleW '|E7|- BI;II-EHI |_|

HJ|ﬂI
>
U

Of

N

=

ot Ml
U

Of

=

oo
ok = njo
(@]

1.5 2| LIHX| 222 0| SAD 0| A A& &l = view & LIS BHS &0 =0
St |

MM
I 2 M E 9| stakeholder 2F 21 AF2ES concern & S| 2517 | {8t view 7F HEE| O
=

Table 3:  Stakeholders and Relevant Viewpoints

Stakeholder | Viewpoint(s) that apply to that class of stakeholder’s concerns
User 1) Decomposition & Layered style
Implementer 2) Decomposition & Layered style, peer-to-peer style
3) Install style, Deployment style
Maintainer 2) Decomposition & Layered style, peer-to-peer style
4) Decomposition & Layered style
Testers 2) Decomposition & Layered style, peer-to-peer style
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Stakeholder | Viewpoint(s) that apply to that class of stakeholder’s concerns
5) Decomposition & Layered style, Deployment style
Project manager | 6) Deployment style, Work Assignment style
7) Work Assignment style
Customer 1) Decomposition & Layered style

8) Deployment style, Peer-to-Peer style

9) Work Assignment style

Software architect

10) Decomposition & Layered style, Peer-to-Peer style, Deployment
style, Install style, Work Assignment

COTS specialist

11) Decomposition & Layered style, Deployment style

12) Decomposition & Layered style

1.5.1 Module Decomposition & Layered Viewpoint Definition

1.5.1.1 Abstract

AMAE’Z Layer T2 26l0H 2, Z Layer HEE B &
g

A| 2| O responsibility 7F O B A Z

Hof Ar-E et

Z0O A
s —1

f Layer, 12|10 2} 2=0tC f'—f—r017<1 OE | Ttefst=

1.5.1.2 Stakeholders and Their Concerns Addressed

Table 4 Module View - Stakeholders and Their Concerns Addressed

Stakeholders Concerns addressed
User Asl 7|50 RRE BHOIE & ULt
4
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Implementer AAHIS O|8E 4= QUCH
Maintainer AAELS Ol &= QULCH
CIZE HEHES U + YLt
Tester A28 olshzt 4 it
Fl 2 HO|AS M4 B 4 Lt
Customer st 7|59 955 ol 4 QUrt
Software architect Architecture =2 A| 23+ @ A £ mjetst 4= QIC}
COTS specialist COTS BR4ds ole 5= ULt
COTS 2t2| PIH 0| AE =Holgt 4= Ut

1.5.1.3 Elements, Relations, Properties, and Constraints

Table 5 Module View - Elements, Relations, Properties, and Constraint

Elements Layer, Module

Relations Z} module 2 layer 2} “is-part-of* 2| A &4 (Layer DModule)

XtM| 8t criteria = 3 ROl A A =S},

Properties Module 1t Layer 2| property = 3 & 2| view Of| A A=3HC}

Constraint Loop 7t 2™ OF EICH

—

Module & SLIQ| 22t 7HX| 1 Q1 0{OF L},

—
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1.5.1.4 Language(s) to Model/Represent Conforming Views

UML 2 E8| 22|12, XtAE E3Y description = X tC}

1.5.1.5 Applicable Evaluation / Analysis Techniques and Consistency /
Completeness Criteria

Consistency/Completeness Criteria & OF 2 2F Z C}.

a) 2702 module & StLt O|4F 2| layer Off £5tHX| Gi=CF.

b) 2702l module 2 o+ 7HQ| 7| 52 M| S THLt.

c) OtLtO| layer = &S 2|0 CFHE layer Ol A 2 Al 280 2Jsl AT X ZBHCt,
e) 2E source code = =0iE 2} 2= 0 mapping = CF.

f) = layer 2 252| 7|52 AE5t0] SILIC| A|AH”IS TG SHT

Applicable Evaluation/Analysis Techniques = OF2{ 2t Z Tt

a) ATAM 1 Z-2 evaluation technique & A& S0 8l S architecture & AHESH7| |BH A
BHH2 = X| /0| 7hseHX| E7hotot.
1.5.1.6 Viewpoint Source

[Clements 2010, Section 2.2] describes the module decomposition style, which corre-
sponds in large measure to this viewpoint.
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1.5.2 C&C Peer-to-peer Viewpoint Definition
1.5.2.1 Abstract

1.5.2.2 Stakeholders and Their Concerns Addressed

Table 6 Peer-to-Peer View - Stakeholders and Their Concerns Addressed

Stakeholders Concerns addressed

Implementer A AEHIS 0|8t 4= QJCH

Maintainer A AEHIE O|8Et 4= QJUCH

Tester A|AHIS Ol = 4= QUCH

Customer st B PN 0JRS ol 4+

Software architect Architecture =8 A| 23t @A F mpefe = QUCt

1.5.2.3 Elements, Relations, Properties, and Constraints

Table 7 Peer-to-Peer View - Elements, Relations, Properties, and Constraint

Elements Peer Component , Call-return Connecter

Relations attachment

Properties Peer 7+2| interaction 0f 22 &l protocol & & XS}t performance Of
o|sff F&=2 2h=Lt Attachment = &5 SOf| HHE == QUCE.

Constraint -

1.5.2.4 Language(s) to Model/Represent Conforming Views

UML 2 &¢fl 22|12, XtH O E SH description = 2Hd BHCL.
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1.5.2.5 Applicable Evaluation/Analysis Techniques and

Consistency/Completeness Criteria

Consistency/Completeness Criteria &= Of2f{ 2t Z T},

a) OtLte| peer = S A0 24 peer 2 S4ISHX| Y=Lt
b) Peer 7t F7HE W &E M (scalability) 7t 25 =Lt

C) Service S S™TI0 CHE QAR &5

1.5.2.6 Viewpoint Source

[Clements 2010, Section 2.4] describes the C&C Peer-to-Peer style, which corre-

sponds in large measure to this viewpoint.

1.5.3 Allocation Deployment Viewpoint Definition

1.5.3.1 Abstract

Deployment Style 0| A| C&C Style Ol A{ LI2 Software Element

=2 F4 1T

s dRH A=

SHEQI0fol HEBICt 912 Qo) Ba g ALEQ0{o] 24 S40| StEY 0 2249)

5380 o3 SFElCt.

1.5.3.2 Stakeholders and Their Concerns Addressed

Table 8 Deployment View - Stakeholders and Their Concerns Addressed

Stakeholders Concerns addressed

Implementer Jhol HoFASS mofet 4 lct

Tester HAE A O|A MMe 4= QIot

Customer ot BH T4 o) golg 4+ Ut

Software architect Architecture Al =2 @A E ettt 4= QIC}
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COTS specialist COTS o Z Mg =tolah 4= QIC}
Project Manager O At MM @ HES =olsh 4= QI

1.5.3.3 Elements, Relations, Properties, and Constraints

Table 9 Deployment View - Elements, Relations, Properties, and Constraint

Elements Elements of C&C View, Hardware of the computing platform (processor,
memory, disk, network)

Elements Prop- | Elements of C&C View: Software Element 2 A{ 0| & £| = Processing,
erties Memory, 2 TANS ™M E @ F o] Xetd o|Ct

Hardware of the computing platform : Allocation Off @22 0| X|&=
Stegof s S0

Relations Allocate-to ,Migrates-to, copy-migrates-to, execution-migrates- to (dy-
namic allocation options) Properties: the trigger causing the migration

Relation Proper- | Allocate-to : Physical Unit O] 4= Software element & HE 4 BHC}. Alloca-

ties tion O] Dynamic 81| HFE 2= Q=X| QaiZCt

Migrates-to, copy-migrates-to, execution-migrates- to : 0| & 2| Trigger &

BB

Constraint Topology Off CH2t M|ot2 SICH ALt AZEQO 0N 27 &=
40| StEQIO M MSE EF2E BHEE|O{OfF SHCf,

1.5.3.4 Language(s) to Model/Represent Conforming Views

UML 2 &¢fl 22|12, XtH O E Sl description = 2Hd BHCL.
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1.5.3.5 Applicable Evaluation/Analysis Techniques and

Consistency/Completeness Criteria

Consistency/Completeness Criteria: SW component 2t HW component 7} &5

20| mapping =!I},

1.5.3.6 Viewpoint Source

[Clements 2010, Section 2.5] describes the Allocation deployment style, which corre-

sponds in large measure to this viewpoint.

1.5.4 Allocation Install Viewpoint Definition

1.5.4.1 Abstract

C&C style 2| 73 @A F production environment 2| It 22| A|AHIOf SHEBHCL

A2TEQO A|ARIO| A E|H Zap Tt Y2 TH 7| X| 2S5 production platform Of

2 X[t

1.5.4.2 Stakeholders and Their Concerns Addressed

Table 10 Install View - Stakeholders and Their Concerns Addressed

Stakeholders Concerns addressed
Implementer JNetst=0| A AL 2ol
Software architect XIS A stS 3510| B 4= QIC}

1.5.4.3 Elements, Relations, Properties, and Constraints

Table 11 Install View - Elements, Relations, Properties and Constraint

Elements - Software element: a C&C component

- Environment element: a configuration item

10
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Relations Component = configuration item Of “allocated to’ |0 UL},

StLEL| configuration item = CHE SFLEOY| “contained to” £[O] QUL

Properties configuration items Of| LSt &2 E Q|| O] allocation O] F&¥2 F= &9
Constraint oY Z20 £ is-contained-in’ 2A O L2t E2| X2 O|F 0 A
oIC}.
A

1.5.4.4 Language(s) to Model/Represent Conforming Views

M

UML 2 &df 22|10, XtAN E S5H description = &L}

1.5.45 Applicable Evaluation/Analysis Techniques and
Consistency/Completeness Criteria

Al A T Of StLEe| Th7| X[ = 1o =l T

1.5.4.6 Viewpoint Source

[Clements 2010, Section 2.5 describes the allocation install style, which corresponds
in large measure to this viewpoint.

1.5.5 Allocation Work Assignment Viewpoint Definition

1.5.5.1 Abstract

Work Assignment style = worklng style 2 ¢t AZER|0{2| FQ unit I} 0| & 4 4t5t=
N, 2EEQIO} sl £ 7 U BES HOIEC) € 2l4s BEE AY 3

ZE|otH MY S Y5t ﬁi’i'_ 7= d9%ot=0 =&0| =L}

1.5.5.2 Stakeholders and Their Concerns Addressed

Table 12 Work Assignment View - Stakeholders and Their Concerns Addressed

Stakeholders Concerns addressed
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Project manager Ojj A mM ST =Holsk &= QICtH
Customer Tl A=k 5H0ISH 4= QIC}
Software architect OF7|EIX] 7L Al Z23F @ A0 L8 & 4= QIC}

1.5.5.3 Elements, Relations, Properties, and Constraints

Table 13 Work Assignment View - Elements, Relations, Properties, and Constraint

Elements Software element: a module

Environment element: an organization unit

Relations Allocated-to :software element 7} organization unit O] “allocate to’ | Of
ULt
Properties Properties of the software elements : a description of the required skill set

Properties of the people elements: provided skill sets

Constraint YHIH O 2 allocation 2 M| THE| O UKX| §UX|TtSLEC| 2 =0| kLI

organization unit Off &2 E| =5 BT},

1.5.5.4 Language(s) to Model/Represent Conforming Views

L

UML = &3l 2|1, XAtAHOE &3l description = Z/d DL

1.5.5.5 Applicable Evaluation/Analysis Techniques and
Consistency/Completeness Criteria

BN

mjo
1

__rL

= QUOJOFStLY.

Elis
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1.5.5.6 Viewpoint Source

[Clements 2010, Section 2.5] describes the allocation work assignment style, which
corresponds in large measure to this viewpoint.

1.6 How a View is Documented

3 MO A 2 view & 2 & stakeholder O] CHSH A 2+ Z4O|Ct,

1.7 Relationship to Other SADs

0,
HA

2t
o
Ojo

1.8 Process for Updating this SAD

L

ot

HEAIEO| M2 B2 2 =M HERA 28 2R

ald
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2 Architecture Background

2.1 Problem Background

2.1.1 System Overview

2.1.2 Goals and Context

e Goal

¢ 0] stakeholder 2| 2 FAFSHS It 0|2 BHEA|ZICH

. ANMOZ AlAHS AL £ YT E Bt

e Context
¢ AAEZ iterative /i'E SHE O A Tl &oHCE
¢+ 2 ZXM = architect experience & 2/l A BHC}

!

-

| 2 & 9| Primary functionality = 2.1.3 &1} ZC}.

*+ QAW £ &9l ==&l Architecturally significant requirement = Ch=1df Z L.
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Table 14 Primary Functionality

No. Use-Case Description
AEAL7E MESH I 72| R{ 07t S B AL X0 A|
Uet Select | "TONSHA| RS L7t S| AKX 2 2|, |27t
- elect Item
gl2 4% ALEALO|A 'CHE 7%‘*WIOI Mg
HOLEA| S LY S| AKX 2 & 2lCt
AHEXEZECHE XHEZ[Of| A ZH 0 E R ZICH D MERSHZ
I, MEfEl &2 M1 R E 7H% 7Hh2 AHEHZ| 2 H
Uc3 Search Other _E_A-I I:HE _Q_jéj'('ﬂ-ﬁ D‘"Ale = I:% Xl'rﬂ-jlé )é)F%gl
) DVM D O RS Holgt S HAIX| 2 SHEE 07t Q=
B2, AL RO A ST AHEHZ| 2] @K E Y21,
MAXNE e AKX 2Lt
UC-4 Provide Verifica- Al‘%Xl‘jl‘ Adjedx-"% 6"% o_l%iE% AOI'“\O-I_CB-I'—Tl—
) tion Code A2 RFe} Bl XpEHY|off K| SBhCt,
AHEX}ZFCHE XHEZ[ O MAXME Soff 22
) tion Code X 18BMS SISt Qs oIS AC A,
AEXHOAH S &&= AMSetCt
Table 15 Constraints
ID Constraint
CON-1 | O] AHEHZ|0|A 22 S2H0| LOolE 5= QLO{OF St
CON-2 | HERYI= RS2 IA=S 7HE = UAX| T M2 5= QUO0{OF BHCf
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CON-3 | OftH S&ot 2tB0|M S Lot SE = off OF oht.

Table 16 Architectural Concerns

ID Concern
CRN-1 A 7] System Structure & =& Sl OF B,
CRN-2 T3 0| System Domain Of| Cif$t O[3 =& = OfOF SFLC}

2.1.3 Significant Driving Requirements
QAW E &3l 243t quality attribute = Ot E2F Z'Ct.

Table 17 Quality Attribute

ID Quality Attribute Scenario

MR I
ool AHZ S X B35t 1 X

CHE XHEZ|2] LS 30 2= QHOf| mbetst

QA-1 Usability

o ¥0
M
£Q

rr

M

QA-2 Marketability HEZA

o s
QA-3 Reusability
=
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/T 10%2 0] CFE A|AEI0|L} Of Z2||0] M0 A
It A|ABIS SRS 4 9l 2 Bt}
SHLFO| RFEEZ[Ofl A Of 2] KFEH7| 256 A|T} 4 742)
QA-4 Performance HAIX|E =48t HIA|X| & F=4lot XHEEY| = 60 2=
OOl TIMXZ 25 X z|sc}
ol | 3R SO LS 2E g SEstat
Qa- aintamabilty gy 547k of Lo £ JhSsBiCt
BIAE 712 A7 O|LY 2 E|AE S 9|8 7hato| S
2=}
QA-6 Testability BIAE 7 HAES Q5 7hAbo| B1Z0| Rl AEH O A
ACZ EAESD XS Of, 6 A|ZH O LY 2 85%0] At
Bl AESHT
QUEAIAEIOM A|AE 32 A S8 AL HEYIR
ors . HErE| = HAX|0f FaStTAE I | 30 X O] Lfof
- ecurit i
HL = O - -, D) = +f T = =
Y IS 2| B, 5% O[O Be|XFo ) 9B M| =
Merst

2.2 Solution Background

2.2.1 Architectural Approaches

Module View

+  Decomposition & Layered View & SFA|7|7|

tecture & AFESFSILE. Rich Client application =

o
At

FO| Rich Client Application Archi-
oo EXlE= 2279
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NEO| =8 FCO 2 QA-1 2 usability & Al Z = UL, AHEXIL] RFO

=
UAS M HELZO| E&5tH ElCh= HoAM HER A HES OrZ 4= ULt

o (C&C View
¢ Peer-to-Peer View = 35 A|7|7| 26t Forwarder-Receiver Pattern = A SFCL.
Zf DVM 7t peer-to-peer 841 = St E 5H DVM 7t 8410 A 22X 2l in-

ter-process communication O| 7S5}t IPC 7| &2 encapsulate O|Of 7H& &5t

forwarder-receiver pattern = A& SHC}

e  Allocation View

+ Install View, Deployment View & &ZFA|7|7| |5t0] Non-distributed Deployment
Pattern = AF&SI L. CON-1 0f 2} o2 AHEH7 |0 S Lot SHS SIEE S
27t AL, QA-10f Wt AL X0 A WHEAH MH|AE St & Rt
U2 B Z DVM AHK|E SHLES| server 2 11215t non-distributed deployment pat-
tern 2 AFESHC}

+  Deployment View £ SFA[7|7| 2|50 COTS £ AHESHGILE Q| F ZH| A|AEZ
dELo=M L HIES 2L + UL

*  Work Assignment View & S&A|7|7| €5+ Rich Client Application Architecture S
ALESHRALE 2 layer WO 255 Zot2 2, 2f 250 O] implementer &

_— NN
assign & X| 278 5= UL}

2.2.2 Analysis Results

ATAM = AF8SH| BiZ
2.2.3 Requirements Coverage
ADD 3.0 2| 1* iteration = S0l TX|| A|A& Q| architecture & =& St % L.

ADD 3.0 2| 2" jteration & & Sff functionality & & Z5t7| 9|2t architecture & ==& St UL
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ADD 3.0 2| 3" jteration = &5l quality attribute 2 7| E} architecturally significant require-
quality

ment & S55}7| |3t architecture & =& SF S LY.

2.2.4 Summary of Background Changes Reflected in Current Version

el
ol
£Q
ojo

2.3 Product Line Reuse Considerations

3 NAHO YUY RES WALSE 4 UZE 57| SN, AAHS BE B9l
SooHAD, 2 7|550| FREIX T2 SHUCE EBH A AH Q| HYYS 0|7 S5t
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3 Views

Table 18 O 21 view 2| &

Is thisa | Is thisa Is this
Name of Viewtype Types of elements and re Module | Compo- | an Allo-
. that defines P . View? nent & cation
view .. lations shown .
this view Conecter | View?
View?
Decomposi- ) ‘is-part-of” (0]
. P Logical Module, . P
tion & Lay- ) allowed-to-
. View Layer ,
ered View use
Peer Compo- O
Peer-to- Process nent, Call-
. . Attachment
Peer View View Return Con-
nector
Allocate- O
Elements of t0 Mierat
. o ,Migrates-
estovment | Devel C&C View, | SHAES
eploymen evelop- 0, COpy-mi-
-p Y .p Hardware of | > COPY
View ment View grates-to,
the compu- :
. execution-
ting platform }
migrates- to
A C&C com- O
Allocated-
) Develop- | ponent , a )
Install View . . to, Contain-
ment View | configuration
) ment
1item
Module, or- o
Work As-| Develop- .u i
: i ganization Allocated-to
signment ment View )
unit
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3.1 Module Decomposition & Layered View

3.1.1 View description

«Layer»
Presentation
1
DVM_UI
I ;
«Layer»
Business
\
1
DVMController
|
«Layer» )
; Data Y
1 1 I
PaymentRequest DataAccessManager Forwarder Receiver
A
v
|
DBServer V Other DVM
1 1
Other DVM Other DVM
Receiver Forwarder

Figure 1 Module View

d|
==

M 74 St architectural design pattern(Rich client application architecture)Ofl &S|
A

= 3702 layer 2 7051, Z} layer LR 0| HE Tt ZE0| HIX|E| =5
o
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3.1.2 Primary presentation

Table 19 Decomposition View - primary presentation

Flement

Layer Module

Relation

Presentation Layer DVM UI

DVMController 2} “al-

lowed-to-use’ 2HA|

Business Layer DVMController

PaymentRequest, DataAc-

cessManager, Forwarder 2}

‘allowed-to-use’ £HA|

PaymentRequest

DataLayer 2} ‘is-part-of’
A
PaymentModule 1 ‘al-

lowed-to-use’ 24|

DataAccessManager

Data Layer

DataLayer 2} ‘is-part-of’
A
DBServer 2} ‘allowed-to-

use’ 2HA|

Forwarder

DataLayer 2} ‘is-part-of’
A

Receiver

DataLayer 2} ‘is-part-of’
A
DVMController 2} “al-

lowed-to-use’ 2HA|

22
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3.1.3 Element catalog

3.1.3.1 Element

Table 20 Decomposition View - element

Element Property
A& Xt2F 2 H interaction O] 7HSBH UL E, AHE A}t MEASH
DVM U = UAs dFS EQFL, ZHE R0 dES
N HEStAHLE CHE AHH7[oM AR Zhset ISRES
M| S etet.
ArEXel YHO| ME MM SEE flgt 7lsS
DVMController .
Lottt
AL (hZEME 28 4%, AR ZH Z&9
PaymentRequest = o =
ZHE 232 st
2t DVM 9| 91X, DVM 9| ID, HFeHe 4E BF, 2
o452 Mo et FEA Siloh AFHZE
DataAccessManager N o N
DBServer 0| & StHLE =2 2Lt DBServer 0ff &St
=212 M private key £ 28010 /5222 Rt
HEe MEE OfYQ| HElE marshalling St0 CHE
Forwarder KHE 21 2| receiver =2 &L IS HESH| ™, public
key £ &850 23t TlAoHCt
CHE XHEZ|Q| forwarder 25 LHYQ| HE = =4It
Receiver ‘Y2 E unmarshalling St XHEZ[0| MESCE DS
=S| H, public key & &30 22t LIt
3.1.3.2 Relations
CEEE
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3.1.3.3 Interfaces
Table 21 Decomposition View - Interfaces
Element Interface
User Interface K| &
DVM UI - R
User 22 H 2| input 2 method & Sl T &
DVMController Method & &5HA{ control T &
PaymentRequest PaymentModule O request(JDBC)
DataAccessManager | DBServer Off 2 23}5 file /O(JDBC)
Forwarder CtE DVM 2| Receiver Of| 2 3tEl Msg T H
_ CHE DVM 2| Forwarder E £ H 2 3HE Msg =41
Receiver

Method & S6HA X 2|50 & Msg M

3.1.3.4 Behavior

Primary Functionality 2 2t O]

U= sequence diagram 2 OF2{ 2| 5 7l diagram 1t Z L.

interaction Selectltem )

User

DVM_UI

DVM_Controller DataAccessManager DBServer

1: Selectitem

2 : Requestlitem(ltemID)

97 ExistenceStock |

LIS 8 : ExistenceStock

- 3 Requestltem(ltemIDL

4 : Requestitem(ltemID) !

= 5 : ExistenceStock

«Public Key»
6 : Decryption

< 7 : ExistenceStock

Figure 2 Module View Behavior(UC-1)

24
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-

1 : SearchOtherDvM |

2

3 . SearchOtherDVMitamiD)

Bam=es! =

B DWID

pielis 13- i
Decrypiion

4 SearchOtherDVM(temiD) |

5 Parsa(iiemiD):

| DVMController J ‘ DataAccessManager | [ DBServer I ‘ Fumunl?rl ‘ Receiver | Receiver I Forwarder ‘ ‘ DVMController I I Dllnll:l::?ssMnnugIrJ ‘ DBServer I

loop searchECHDVM
luntil StockExistence == true]

9 RefuestSIock(DVMID, femiD)

J10; Encryption
1 : RequestStock(DVMIO, itemiD) |

12 Decrypiion

13

. temiC)

[Fm DecidePriority
s o)

&

17 SisciExistanca U

J:_pa Decryption

I 55 T icaion L)
DVMLocaion i

7 AskPayment L

J ‘ 74 SiockExistence{OVMID) _IF
Figure 3 Module View Behavior(UC-3)
| | | Iiz—mil Forwarder Receiver | DVMController l DataAccessManager | Dssef

=) = =] |

2 requesPaymant

3 requestayment

[uEEaEEEas

Ip.vcods

9 : senavesse(veozp.

oy U

13" Neric aionCode

13 VerificatonGade.

Figure 4 Module View Behavior(UC-4)
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interaction Verify Verification Code )

DVM_UI DVM_Controller DataAccessManager

il : CheckVerificationCode

4 CheckVenflcauonCode(VenficauonCodé) i
3 CheckVerincationCode(VenflcatlonCod?)

4 : CheckVerificationCode(VerificationCode) ) ;

5 5 : ValidVelificationCodeList
loop for All ValideVelificationCode )

«Private Key»
6 : Decryption

7 : Check

alt ValidationResult )

ValidationResult == False
«Private Key»

8 : Encryption
|: 9 : Restore(InvalidVerificationCode)

alt ValidationResult J
S VAT IS LT R L]

\ValidationResult==True le. 10 : ValidationResult
{ 11 : ValidationResult

il

e

\llidationResult==False

i3 isssage T

Figure 5 Module View Behavior(UC-5)

User DVM_UI DVMController

1: Cancel

2 : Cancel

loop )

[until OngoingProcess == 0]

3 : Cancel

+-I

4 : ReturnToMain -

o
=
2.
=

Figure 6 Module View Behavior(UC-8)

3.1.3.5 Constraints

26 last saved: Monday, June 14, 2021



SEI “Views and Beyond” Architecture Documentation — DVM

Forwarder-Receiver Of| A G| O| E{ & F=1Ht2 {0 = public key & O|-25}0
Fd=0|0|HE Y= 3totLCt,

3.1.4 Context diagram
e DBServer

DataAccessManager 2t JDBC protocol = &5+ &4ISHCt. File /O & E Y5,
AAHIOM AFRBH= 10g 2F Q152 , o= HIO|H &2 E& data
source O|CF. 2| FO| M £H 2 E mtofel = Q=5 U2 M8 I =S Helstne=

A5 2tE[0f QULCH 2t H|O|E &= private key 2 &

e PaymentModule

PaymentRequest 2F Ef 2% 20} Payment & S&6tE & oICt O 222 COTS E
ALE2HCE.

|r|
0||'I
_|'T-_|
ne
Hu
Ral
0
mn
<
> O

3.1.5 . Variability mechanisms

e 2=

3.1.6 . Architecture background

7| s ¥ 2 A AEZ TS OF 7| 2 0f| decomposition = SHOF 411, A|AEO| asyncho-
ronous o S&H2 SH7| 20|, layered 72 E 7HE 27 JURALCE.
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3.2 C&C Peer-to-Peer View
3.2.1 View description
3.2.2 Primary presentation

3.2.3 Element catalog
3.2.3.1 Element

3.2.3.2 Relations

3.2.3.3 Interfaces

3.2.3.4 Behavior

3.2.3.5 Constraints
3.2.4 Context diagram
3.2.5 . Variability mechanisms

3.2.6 . Architecture background

28

last saved: Monday, June 14, 2021



SEI “Views and Beyond” Architecture Documentation — DVM

3.3 Allocation Deployment View
3.3.1 View description
3.3.2 Primary presentation

3.3.3 Element catalog
3.3.3.1 Element

3.3.3.2 Relations

3.3.3.3 Interfaces

3.3.3.4 Behavior

3.3.3.5 Constraints
3.3.4 Context diagram
3.3.5 . Variability mechanisms

3.3.6 . Architecture background
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3.4 Allocation Install View
3.4.1 View description
3.4.2 Primary presentation

3.4.3 Element catalog
3.4.3.1 Element

3.4.3.2 Relations

3.4.3.3 Interfaces

3.4.3.4 Behavior

3.4.3.5 Constraints
3.4.4 Context diagram
3.4.5 . Variability mechanisms

3.4.6 . Architecture background

30
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3.5 Allocation Work Assignment View
3.5.1 View description
3.5.2 Primary presentation

3.5.3 Element catalog
3.5.3.1 Element

3.5.3.2 Relations

3.5.3.3 Interfaces

3.5.3.4 Behavior

3.5.3.5 Constraints
3.5.4 Context diagram
3.5.5 . Variability mechanisms

3.5.6 . Architecture background
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4 Relations Among Views

4.1 General Relations Among Views

-
P
i
£
1
o
n

Module View & S9l| A|AHIS
C&C View £ £3l 012] DVM 7t2| EAIS HOo|stC},

Allocation View & &0l SW 2 HW AlO| 2| mapping = & 2| SHC}.

4.2 View-to-View Relations

Decomposition View 2} Layered View & S &1 AL Q2N A|ABIQ| MM LXE

LtEFHCE.

<
N
ofm
el
=2
fo
oo
Ot
n

Peer-to-Peer View & 22310 Zt DV

Decomposition View 2F Work Assignment View & &l A] &6 &l ZF module 2 H{EA|

= HI =R S}

Decomposition View & & Sl A| Peer-to-Peer View View & X2} 2tCt

32 last saved: Monday, June 14, 2021



SEI “Views and Beyond” Architecture Documentation — DVM

5 Referenced Materials

Table 22 References

IEEE 1471

ANSI/IEEE-1471-2000, IEEE Recommended Practice for Ar-
chitectural Description of Software-Intensive Systems, 21 Sep-
tember 2000.

Clements 2010

Clements, Bachmann, Bass, Garlan, Ivers, Little, Merson, Nord,
Stafford, Documenting Software Architectures: Views and Be-
yond 2" Edition, Addison Wesley Professional, 2010.

Mark Richards
2009

Mark Richards, Richard Monson-Haefel, David A Chappell,
Java Message Service, 2nd Edition, 2009
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6 Directory

6.1 Index

6.2 Glossary
Table 23 Glossary

Term

Definition

software architecture

The structure or structures of that system,
which comprise software elements, the exter-
nally visible properties of those elements, and
the relationships among them [Bass 2003].
"Externally visible” properties refer to those
assumptions other elements can make of an
element, such as its provided services, perfor-
mance characteristics, fault handling, shared
resource usage, and so on.

view

A representation of a whole system from the
perspective of a related set of concerns [I[EEE
1471]. A representation of a particular type of
software architectural elements that occur in a
system, their properties, and the relations
among them. A view conforms to a defining
viewpoint.

viewpoint

A specification of the conventions for con-
structing and using a view; a pattern or tem-
plate from which to develop individual views
by establishing the purposes and audience for
a view, and the techniques for its creation and
analysis [IEEE 1471]. Identifies the set of
concerns to be addressed, and identifies the
modeling techniques, evaluation techniques,
consistency checking techniques, etc., used by
any conforming view.

34
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6.3 Acronym List
Table 24 Acronym List

API Application Programming Interface; Application Program Interface; Applica-
tion Programmer Interface
ATAM Architecture Tradeoff Analysis Method
CMM Capability Maturity Model
CMMI Capability Maturity Model Integration
CORBA Common object request broker architecture
COTS Commercial-Off-The-Shelf
EPIC Evolutionary Process for Integrating COTS-Based Systems
IEEE Institute of Electrical and Electronics Engineers
KPA Key Process Area
00 Object Oriented
ORB Object Request Broker
0os Operating System
QAW Quiality Attribute Workshop
RUP Rational Unified Process
SAD Software Architecture Document
SDE Software Development Environment
SEE Software Engineering Environment
SEI Software Engineering Institute
Systems Engineering & Integration
Software End Item
SEPG Software Engineering Process Group
SLOC Source Lines of Code
SW-CMM Capability Maturity Model for Software
CMMI-SW Capability Maturity Model Integrated - includes Software Engineering
UML Unified Modeling Language
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