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Abends in der Kneipe...



HMir haben jetzt
egine T1-5Schichten—
architektunr!

EF-I I Hie kommt es denn I
ZU SOowas?

Jaedes Jahr gibt es
ne' neue Schicht, um

den Mist vom letzxztTen
Jahr zu uberdeckent
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Soflware HISIOMY wepeating

..the only iterative software development
process that works every single time!
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Not a long time ago, from brains

not far, far away....



Software Analytics

s analytics on software data (ox
managers and software engi\neexs

with the aim of empowering
soffware development individual\s

and teams

fo gain and share insigh\t {xom

their data to make betlex
decisions.
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Software Analytics fokussiert sich auf wichtige Fragen

Option 2: Setze Software
Analytics zur Behandlung
riskanter Probleme ein

Nutze Standard-Tools
fiir allgemeine Fragen

Risiko

Haufigkeit

Option 1: [gnoriere Fragen einfach Fragen



MINE THE GAP!

- Gode verschmilzt mit Fachlichkeit

- Data Science hringt datenorientierte
Prohlemanalyse zu Entwicklern

- Werkzeuge bilden und vernetzen
verschiedene Perspektiven

Fachiichkeit
AUSTEI
weraiien
Code —— Probleme






Notebook

_ibl Kontext dokumentiert

¢ Ideen, Daten, Annahmen und
Vereinfachungen aufgefiihrt

4 Berechnungen verstidndlich
dargelegt

D Zusammenfassungen erklért

v Komplett automatisiert
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Context

John Doe remarked in #AF 1452 that there may be too much code in our application that isn't used at all. Before migrating the application to the new platform,
we have to analyze which parts of the system are still in use and which are not.

Idea

To understand how much code isn't used, we recorded the executed code in production with the coverage fool JaCoCo. The measurement took place between

215t Oct 2017 and 275t Oct 2017. The results were exported into a C3V file using the JaCoCo command line tool with the following command:

java —jar jacococli.jar report "C:\Temp\jacoco.exec" --classfiles \

C:\devirepos\buschmais—-spring-petclinic\targeticlasses --csv jacoco.csv

The CSV file contains all lines of code that were passed through during the measurement's time span. We just take the relevant data and add an additional
LINES column fo be able to calculate the ratio between covered and missed lines later on.

In [1]: import pandas as pd
coverage = pd.read csv("../input/spring-petclinic/jacoco.cav")
coverage = coverage[['PACRAGE', 'CLASS', 'LINE COVERED' , "LINE MISSED']]
coverage['LINES'] = coverage.LINE COVERED + coverage.LINE MISSED

coverage.head (1)

PACKAGE CLASS LINE_COVERED LINE_MISSED LINES

0 orgspringframework.samples. petclinic  Petcliniclnitializer 24 0 24




0 org.springframework.samples.petclinic  Petcliniclnitializer 24 0 24

Analysis

It was stated that whole packages wouldn't be needed anymore and that they could be safely removed. Therefore, we sum up the coverage data per class for
each package and calculate the coverage ratio for each package.

In [2]: grouped by packages = coverage.groupby("PACERGE") .sum()
grouped by packages['BATIC'] = grouped by packages.LINE COVERED / grouped by packages.LINES

grouped by packages = grouped by packages.sort values (by="RATIC')
grouped by packages

it
i}

LINE_COVERED LINE_MISSED LINES RATIO

PACKAGE
org.springframework.samples.petclinic.repository.jdbc 0 152 152  0.000000
org.springframework.samples.petclinic.util 13 17 30 0.433333
org.springframework.samples.petclinic.web K 40 115 0652174
org.springframework.samples.petclinic.nodel i5 33 108 0.694444
org.springframework.samples.petclinic.repository.jpa 21 T 28 0750000
org.springframework.samples.petclinic.service 16 Z 18 0.838389
org.springframework.samples.petclinic 24 0 24 1.000000

We plot the data for the coverage ratio to get a brief overview of the resuli.

In [3]: L %matplotlib inline
grouped by packages[['RATIC']].plot{kind="barh", figsize=(8,2))

Cut[3]: =<matplotlib.axes. subplots.AxesSubplot at 0x1B874cddeleB>

org.springframework samples_petclinic
org springframework samples. petclinic service




org.springframework.samples.petclinic.util 13 17 30 0433333

org.springframework.samples.petclinic.web h 40 115 06562174
org.springframework.samples.petclinic.mode| [ X3 108 0.694444
org.springframework.samples.petclinic.repository.jpa 21 [ 28 0.750000
org.springframework.samples.petclinic.service 16 2 18 0.838389
org.springframework.samples.petclinic 24 0 24 1.000000

We plot the data for the coverage ratio to get a brief overview of the result.

n [3]: L $matplotlib inline
grouped by packages[['RATIC']].plot{kind="barh", figsize={8,2))

Cut[3]: <matplotlib.axe=. subplots.AxesSubplot at 0x1874cddefel>

org.springframework. samples.petclinic

org springframework . samples_petclinic service
org.springframework samples_petclinic.repository jpa
org.springframework.samples_petciinic. model
org_springframework samples_petclinic. web
org.springframework.samples_petclinic. util
org.springframewaork. samples petclinic. repositony. jdbc

0.0 02 04 0.6 08 14

PACKAGE

EEE BATIO

Conclusion

The JDBC package org.springframework.samples.petclinic.repository.jdbe iSN't used at all and can be left out safely when migrating to the new
platform.

https://www.feststelltaste.de/production-coverage-demo-notebook/




STANDARDWERKZEUGE

Jupyter
Interaktives Notizbuch: Zentrale Stelle fir
Datenanalysen und Dokumentation

Python
Data Scientist's best friend: Einfache, effektive,
schnelle Programmiersprache

Pandas

Pragmatisches Datenanalyse-Framework: GroBSartige
Datenstrukturen und gute Integration mit Machine
Learning Tools

matplotlibd
Plotting-Bibliothek fiir einfache Visualisierungen
(Linien-, Balken-, Tortendiagramme etc.)




@@ @ advanced level

Structural Code Analysis Framework

1. Scanne Softwarestrukturen

2. Speichere in Graphdatenbank .
1ssistant

NeOL)

GPL\ Z

Free as in Freedom

3. Analysiere und erstelle Verbindungen
4. FUge eigene Konzepte hinzu

5. FiInde Antworten




JQAssistant — Die komplexe Softwarelandschaft als Graph
https://github.com/buschmais/spring-petclinic

:Method

bugs | 2

name | birthDate

:Field

5

usage

Business Subdomain




jQAssistant — Die komplexe Softwarelandschaft als Graph

https://github.com/buschmais/spring-petclinic
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ANALYSEN 2UM TERMINIEREN VOMN PROBLEMEN

= Quantifizierung des Wissensverlusts bei Entwicklerfluktuation

= \lerprobung von Modularisierungsvarianten ( virtuelles Refactoring”)
= Erstellung von Codeinventar / Musterkatalog / Behebungslisten

= Ermittlung von Performance-Hotspots uber Call-Tree-Analyse

= |dentifikation von besonders fehlerbehafteten Code-Bereichen

Individuelle Probleme im eigenen Softwaresystem sichtbar machen!
e. g. race conditions, architecture smells, build breaker, programming errors, dead code, ...






No-Go-Areas

DENMOS 2L

Strategic Redesign




No-Go-Areas

DENMOS 2L

Strategic Redesign




[dentification of No-Go areas using version control data

V1

Demo ~

No-Go Areas in
the Linux kernel

Source Code

Version Control System

/ Charge /
4—
per Lire

https://www-feststelltaste-de/identifying-lost-knowledge-in-the-linux-kernel-source-code/




ldentification of No-Go Areas: Starting Point

void rb532 mask and ack irqg(struct irq data *d)

2 disable irqg(d);
local irqg(group to ip(irg to group(d->irq)));

int rb532 set type(struct irq data *d, unsigned type)

gpio = d->irq - GPIO MAPPED IRQ BASE;
group = irqg to group(d->irq);

sroup != GPIO MAPPED IRQ GROUP)

Source Code



Identification of No-Go Areas: Idea

static void rb532 mask and ack _irqg(struct irq data *d)

{
rb532 disable irq(d);
ack local irqg(group to ip(irq _to group(d->irq)));

¥

static int rb532 set type(struct irq data *d, unsigned type)
{

int gpio = d->irq - GPIO MAPPED IRQ BASE;
int group = irg_to group(d->irq);

if (group !'= GPIO MAPPED IRQ GROUP)

Change per Line



Identification of No-Go Areas: Idea

eftbo2d
73b439
eftbo2d
eftbo2d
73b439
73b439
eftbo2d
Aaabf4
eftbo2d
eftbo2d
42204
eftbo2d

arc
arc
arc
arc
arc

arc
arc
arc
arc

n/1rq.
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Change per Line
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Result

Identification of No-Go Areas
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No-Go-Areas

DEMNOS Code Smells

Strategic Redesign




Code Smells: Seeing Software

VT

Source Code

https:/7git-io/ ftI9KO

as a Graph

Build

{ngte Code ’%&
B Grapt

jQAssistant — s

Neo4j Graph-DB




Code Smells: Seeing Software as a Graph

— k4 & 4 id L

MATCH

(m:Method) - [:INVOEES*]—>{(m) - [ : INVOEES] —>(dbMethod:Method),
(dbMethod)<—[ :DECLARES] - (dbClass:Class)

WHERE dbClass.name ENDS WITH "Database"
RETUEN m, dbMethod, dbClass

% MATCH (m:Method) - [ : INVOEES* ] —>(m) — [ : INVOEES ] —> (dbMethod :Method), (dbMethod)<-[:DECLARES]-(dbClass:Class)

v @ CD CD D CD C&D X

A oadPar... i Database

Code



No-Go-Areas

Code Smells

Strategic Redesign




Strategic Redesign: Fixing code that‘s actually used

't /\ 't

Web Application [

Application Server

O

JaCoCo

ya

Build‘n‘Run

Coverage
per C/ass

Source Code

Version Control System

/A

Neo4j

/ Charges /
<« <«
per Class

https://www-feststelltaste-de/swot-analysis-for-spotting-worthless-code/



Strategic Redesign: Fixing code that‘s actually used

SWOT analysis
1.0- S'V

!trengths ~ Weaknesses

o
I

Utilization
o
(@)

Opportuniti

0.2 1

0.0 1

0 25 50 75 100 125 150 175
Investment



susammenfassung
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Werkzeuge sine cdal

+ Erste Schritte sind einfach durchfuhrbar
+ Tiefergehende Analysen sind es wert

Sichtbarkelt moglicht

. ¥ . _  + Probleme im Code konnen identifiziert,
‘ | / . aggregiert und kommuniziert werden

y |/ + Sichten fur Nicht-Techniker erstellbar

Analysen wirkemnt

+ Risiken neutral darstellen und adressieren
+ Ursachen beheben statt Symptome fixen!




Mehr Informationen

Literatur
Christian Bird, Tim Menzie=zs, Thomas Zimmermann:

The Art and Science of Analyzing Software Data

Tim Menzies, Laurie Williams, Thomas Zimmermann:
Perspectives on Data Science for Software Engineering

Wes HcKinney: PFython For Data Analysis
Adam Tornhill: Software Design X—-Hay

Python Data Science Distribution: anaconda.com
DataCamp: https: - projects.datacamp.comn/projects-111
JjlAs=zistant: github.consJavalnAutobahnsspring—-petclinic
My Repo: github.comnsfeststelltastessoftware—-analytics
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Living, self-validating
architecture documentation




Living, self-validating architecture documentation

Build

Source Code

N\

V1

V1

SCanO

Byte Code

JjQAssistant

Architecture
Docurmentation

https:/7git-io/ ftI9KO

Architecture
Concepts&Rules

Analyze
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Neo4j




Living, self-validating architecture documentation

e Architecture
documentation
with AsciiDoc

» Definition of
concepts aka
pattern language

* Rule validation by
checking constraints

o Redocumentation of
the actual design

- Spring PetClinic Coding Rules

- G @ @ filey//C/devfrepos/buschmais-spring-petclinic_joa/target/html/index.html#_constrs = @ K ® IN O » =

4

Table of Contents

1. Summary

2. Cl Build

3. Maven
3.1. Concepts
3.2. Reports

4. Package
4.1. Reports

5. Layer
5.1. Concepts
5.2. Constraints
5.3. Reports

6. Spring Components
6.1. Overview
6.2. Constraints
6.3. Concepts
6.4. Reports

7. ]PA Model
7.1. Constraints

8. Business
8.1. Concepts

9, Management

a1 Pannrke

| N
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7.JPA Model |

The following constraints are verified:

» All JPA entities must be located in packages named "model".

7.1. Constraints

All JPA entities must be located in packages named "model”.

MATCH

(package:Package) - [ : CONTAINS] -=(entity:Jpa:Entity)
WHERE

package.name <> "model”
RETURN

entity AS EntityInWrongPackage

Status: FAILURE Severity: MAJOR
EntitvinWrongPackage

org.springframework.samples.petclinic.repository.PetType

<
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Markus Harrer

Software Development Analyst

bei innoQ Deutschland GmbH

* Datenanalysen in der Softwareentwicklung
* Architektur-, Design- und Code-Reviews
* Reverse- und Re-Engineering von Legacy-Code
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