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INTERNOVUS

The Ultimate Acquisition Solution
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Design Patterns

Libraries / Frameworks

Infrastructural components

Programming languages
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Adapting to changes in business

Adapting to changes in technology

Testing out assumptions

Evolutionary architecture
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Software Architecture
Testing Software Architecture

Automation Architectural Tests
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SOFTWARE
ARCHITECTURE
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"Architecture is about the important stuff, whatever that is”

- Ralph Johnson
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"Architecture is about the Important stuff, whatever that is”

- Ralph Johnson

“Software architecture is those decisions which are
both important and hard to change”

- Martin Fowler
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SOFTWARE SOLVES PROBLEMS
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SOFTWARE SOLVES PROBLEMS
GOOD DESIGN SUPPORTS THE BUSINESS
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SOFTWARE SOLVES PROBLEMS
GOOD DESIGN SUPPORTS THE BUSINESS

...put it’s hard!!!
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Infrastructure
Databases
Architectural styles
Frameworks
Languages

Methodologies
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THE GOAL OF SOFTWARE ARCHITECTURE
IS TO MANAGE COMPLEXITY!
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Complexity Management

1. Component level -
2. System level

3. Implementation level - -
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ARCHITECTURE = BOUNDARIES DESIGN
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"'System design ... is inherently about boundaries -
what’s in, what's out, what spans, what moves
between, and about tradeoffs. It reshapes what is

outside, just as it shapes what is inside.”
- Ruth Malan
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Big design upfront

No design

Architect

Evolutionary architecture
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ENTROPY -
GRADUAL DECLINE INTO DISORDER
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FUNCTIONAL TESTING:
UNIT, INTEGRATION, END-TO-END
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FUNCTIONAL TESTING:
UNIT, INTEGRATION, END-TO-END

NON-FUNCTIONAL TESTING:
PERFORMANCE, STRESS, SECURITY, USABILITY, ETC
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FUNCTIONAL TESTING:
UNIT, INTEGRATION, END-TO-END

NON-FUNCTIONAL TESTING:
PERFORMANCE, STRESS, SECURITY, USABILITY, ETC

DESIGN TESTING:
LOCAL AND GLOBAL COMPLEXITIES OF THE DESIGN
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Good Architecture

Easy to navigate
Easy to contribute
Easy to change

Delivers business goals

7 vladikk Join at slido.com with #testcon2019 Doil doit-intl.com

NNNNNNNNNNNNN



+7 vladikk

Bad Architecture

Hard to navigate
Hard to contribute
Hard to change
Under/over engineered

Big ball of mud
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"A Big Ball of Mud is a haphazardly structured, sprawling,
sloppy, duct-tape-and-baling-wire, spaghetti-code jungle.
These systems show unmistakable signs of unrequlated
growth, and repeated, expedient repair. Information is
shared promiscuously among distant elements of the
system, often to the point where nearly all the important
information becomes global or duplicated.”

- Joseph Yoder
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ARCHITECTURE = BOUNDARIES DESIGN

GOOD ARCHITECTURE:
GOOD BOUNDARIES

BAD ARCHITECTURE:
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BAD BOUNDARIES = EVERYBODY SUFFERS
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Software Engineers

Hard to add new functionality
Hard to change existing functionality

Impossible to unit test
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Michael Feathers
- @mfeathers

Unit tests are tests of modularity.

8:56 PM - Apr 2, 2019 - Twitter for IPhone
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QA Engineers

Defects caused by logic duplication

Regression testing in-proportionally long
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Database Administrators

Multiple sources of truth
Inconsistent data that has to be fixed manually

Lack of transactions due to design constraints
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Database Administrators

Multiple sources of truth
Inconsistent data that has to be fixed manually
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Operations

No DevOps culture
Big releases
Rare deployments

Complex configurations for components
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BAD BOUNDARIES = EVERYBODY SUFFERS
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GOOD ARCHITECTURE
REQUIRES SHARED OWNERSHIP



AUTOMATING
ARCHITECTURAL TESTS

v7 vladikk Join at slido.com with #testcon2019

NNNNNNNNNNNNN



7 vladikk

Static Code Analysis

Analyze the codebase
Query the code’s health
Flexible health rules definitions

Build pipeline integrations
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{7, Code Quality (73 queries)
-{«|@ Code Quality Regression (72 guer
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{8 Architecture and Layering (9

~{V] ) | Code Diff Summary| (25 gueries)

Active Hitems Code Queres and Rules
Code Quality
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'! 8 Do not hide base class methods

Architecture and Layering
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Queries and Rules Edit - 4 methods matched

Methods too complex - critical

" Critical  Report: [ I C: fo N7

’ <Name>Methods too complex - critica
warnif count > @ from m in JustMyCode.
m.ILCyclomaticComplexity > 40 &%&
m.ILNestingDepth > 5
orderby m.ILCyclomaticComplexity des
m.ILNestingDepth descending
select new { m, m.ILCyclomaticComplexi

’ Methods with ILCyclomaticComplexity
/ are really too complex and should b
in smaller methods, or even types.

/ See the definition of the ILCycloma
/ http://www.ndepend.com/Metrics.aspx

1</Name>

Methods where

cending,

ty, m.ILNestingDepth }
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e split

ticComplexity metric here
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Da Microsoft Visual Studio

FILE EDIT VIEW  PROJECT  BUILD
B -

Dashboard & X

Debt
14.39%

Rating C

Debt 46d & +/d 1h
Annual Interest 45d & +17d 4h
Breaking Point 12m ¥ -4m

A from 13.09%
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Explore Debt |~

%%, Debt and Issues per Rule
New Debt and Issues per Rule

" Debt and Issues per Code Element
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DEBUG TEAM SQL DATA
p Start ~ Debug

NDEPEND

Base class shouldnotusederivatives® § X

// <Name>Base class should not use derivatives<
warnif count > ©
from baseClass in JustMyCode.Types
where baseClass.IsClass && baseClass.NbChildren
let derivedClassesUsed = baseClass.DerivedTypes
where derivedClassesUsed.Count() > ©
let derivedClassesMemberUsed = derivedClassesUs
orderby derivedClassesMemberUsed.Count() descen
select new {
base(Class,
derivedClassesUsed,
derivedClassesMemberUsed,

Debt = 3*(derivedClassesUsed.Count()
+derivedClassesMemberUsed.Count())
.ToMinutes().ToDebt(),

Severity = ¢

¥
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(’_‘\ r Microsoft. Scripting ]
ExtensionAttribute
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eI [
Class1 Main(String[l) '®' AppEntry .Main(String[])

’ill NUnitForm. .ctor
(NUnitForm

+CommandLineOptions)

7 vladikk

NUnitForm
JInitializeComponent()
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M SecureNotePad - Microsoft Visual Studio (Administrator)
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No tests are queued for execution. Monitoring 58 tests, with no

Name

»  Safe Pad Client Library
v  SafePad

r v/

NCrunch Risk/Progress

Safe Pad.Tests.Unit

vf'lx

Error List TaskList Output Find Symbol Results

Ready

Team  SQL

b Start - Debug ~|| A _ # - ®

NDepend Tools

Test Explorer #

v r.; v E‘ o

#+-3 SafePad.Tests.Unit
-+ SafePad
(Shefzhelgh iy AES

~1;3{} |i+ ~0 |AES

P I l+l» ~ |SecureHash
|++ v‘[' SecureHash

une

] |--

'~

13 GZipCompression

AIRIGIUBY D PR D)

=0 |Compression

+=0 |Document

=0 |FileProxy

+=0 |Password

1% Password

%% RichTextBoxPrinter

44 RichTextBoxPrinter+Charrange
Jw‘ F’i"l‘T»‘-‘c'tE""F‘rirt»‘-HF’rn‘:trarge

= - +++ 0 IFIIeFormatLoader
{} l+l» - ILoaderFactory

I
=]
c
=
@
=
I
o
=
0
@
w
=
=
-
=)
=
@
w
@
0
=
=
@
=
o
@
o
=)
.
—
o
3
=
=
O
o
@

: ul: lﬂ-- 1% Version10Loader
%--13 mscorlib

* -3 System.Windows.Forms

* -+{3 System.Drawing

%--13 System.Core

-2 System

Analyze
G. §

(SR TGV EI SR Queries and Rules Edit* 2 items
Weight on Cells:

Test  Architecture

&
+

pEJoles ",-4'

U 'SIse | 'peales

) = - N -

(o]

V-ANNONQA
N e B |

DevExpress

B <

Source Control Explorer

Window  Help

Direct: # members

& 4 SafePadClientLibrary
= +{} Haunt -z +{}"‘ HauntedHouseSoftware. SecureNotePad. DomainObje

EI'"'

K

o4

I=
m

w

-3 | & +{}

yseHainoag)

ysepal noas

siadapyafg ¢

+

)

O

]

L.

)

O
r‘i_\
A

<
V'\"‘

PIOMSSE |
afiuplipy+a)uxogixa | Yoy lv(\ -@

[TETIT] foTaTg IS
’()“’Jdel!:l
uoissaldwon)| ¢

Juawnaog]| L

R
L=
o
5
3}
=

12U XOgIXa | 1Y

aliupl)pL IO J4+12]ULIJX0 Q1% | YOIy [‘{\ =

‘g

NNO—*—*—*/—*—*—*—*—*

1084 +Ia UL X0 gixa | yoiy &g

+

JBPROTRWIOJA| L b

Document.cs

BIEE

Aojoe lapeor| L

..4$

]

O
.

Lo
&

o8

<
~

Quick Launch (Ctrl+Q)

PasswordEntry.cs [Design]

ks alr ($28 +23)

................................................................................................. +_|.{} FlleF
=0 ‘J""[j [+I' 4+|' 4+I' 4+|'---4+I' 4+|' 4+I' 4+|' 4+I' 4+|'

Sy g %y %y

B
+

Al0)oR Jlapeon
JBPROT) LUOISIBf (o

RichTextBoxPrinter.cs

saipadolyg

" O

Join at slido.com with #testcon2019

Doil doit-intl.com

INTERNATIONAL



7 vladikk

Metrics ® X

02 + Level Method || Size | # lines of code (LOC)

A R L L L L L L L L R
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e A

i 4 - N :
| 4 IH > #-8 pnunit framework
AT TILTLNRNRNN LW, g‘i\&\‘ KEN ' > *8 pnunit-agent
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e e

Color| Cydomatic Complexity (CC)

Ml NDepend Class Browser

4 %5 NUnit v2.6.1
» -l nunit
. -8 nunit.core.interfaces
> w8 nunit framework
> w8l nunit. mocks
> 0 nunit.uiexception
> -l nunit uikit
> -l nunit.util
» 0 nunit-agent
> =8 nunit-console
> =8 nunit-consolefunner
» =l nunit-editor
» ®8 nunit-guiqunner

AN | IR 2

A | IR 2 Fitin Window @& x1 &

> =8 pnunit{auncher
1 » =8 |og4net
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- - » w8 System.Drawing
q S INUnit™ GuitiSe' . =l System.Runtime.Remoting
. e . > -l System.Windows.Forms
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N & e
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Vot Edit Trend Chart
Chart Range: 1w 2w 1Tm 2m 3m 6m 1y 2y 5y I@I

Chart Name ||\SEEERaf®el s \, Show this trend chart in report

a¥alale
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44444

# Rules

# Rules Violated

# Rules Violations

# Critical Rules

# Critical Rules Violated

# Critical Rules Violations
Code Size

v|# Lines of Code

v |# Lines of Code (NotMyCode)
# Lines of Code (JustMyCode)
# Lines of Code Added since the Baseline
40 000 - # IL Instructions
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| 3 R I O
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Sere Settings

Metric Value at September 5th 2013 05:03 (v5.0.0)

# Lines of Code 141 079 Loc

# Lines of Code Covered 111111 Loc Color B v D
# Lines of Code (NotMyCode) 34 948 Loc
- # Lines of Comments 68 238 Lines Scale gl 05 1

Style @ Line () Area

Cancel
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EVOLUTION DRIVERS
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ORGANIZATIONAL CHANGE DRIVERS

SMALL: LARGE:
AD-HOC FORMAL
INTEGRATION INTEGRATION
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BUSINESS STRATEGY CHANGE DRIVERS

SUPPORTING —» CORE BUSINESS
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WRAP UP
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Software architecture manages complexity

Local and global complexities

Everyone suffers it module boundaries are ineffective

Look for symptoms of bad boundaries. And react!

Use static code analysis tools to control codebase evolution

Look for chages in the organization structure and business strategies
that affect software design
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Building
rvolutionary
Architectures

SUPPORT CONSTANT CHANGE
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Neal Ford, Rebecca Parsons & Patrick Kua
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THANK
YOU!

(@vladikk

The First 15 Years

Domain-Driven Design Europe

7 vladikk.com
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