PRIORITIZING TECHNICAL DEBT A
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http://codescene.com

Lehman’s “Laws” of Software Evolution

Continuing Change

“a system must be continually adapted or it
becomes progressively less satistfactory”

Increasing Complexity

“as a system evolves, its complexity increases unless
work Is done to maintain or reduce It”

@AdamTornhill M. Lehman, “Programes, life cycles, and laws of software evolution”, 1980



Are We Treating Symptoms Instead of the Real Issues?

Product

What the users experlence

What the business see

Long Lead Times
Lack of Predictability

@AdamTornhill



UANTIFYING TECHNICAL DEBT?
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4000 Years of Technical Debt?

4000 Years Ago => The Start of Recorded History

@AdamTornhill



THE PERILS QUANTIFYING TECHNICAL DEBT

important!

Q: What behaviour do we reinforce by quantifying technical debt?/

@AdamTornhill



Quantifying Technical Debt Isn’t Actionable.

Technical Debt cannot be prioritised from code alone.

But there’s always a trade off between improving
existing code versus adding new features...

So we need to prioritise. How?

@AdamTornhill



Version-ControI

Your Code As a
Crime Scene

Use Forensic Techniques
rrest Defects, Bottlenecks, and

to A
Bad Design in Your Programs
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Software
Design X-Rays

Fix Technical Debt with
Behavioral Code Analysis

Adam Tornhill
edited by Adaobi Obi Tulton

@AdamTornhill

A Behavioral Data Source

Social Information src/Mve.

Commit: bb57cab
Date: 2010-02-12
Author: Kevin Flynn

Co-changing Files

FF1x behavior of StartsWithPrefix

@) 7

Abstractions/ModelBinding/ModelStateDictionary.cs
Core/ControllerBase.cs

src/Mvc.

N src/Mvec.Core/Internal/ElementalValueProvider.cs
l 39 src/Mvc.Core/Internal/PrefixContaliner.cs
Commit: fdod28d

Date 2016-02-10
Author: Professor Falken

Make AddController not overwrite existing IControllerTypeProvider

8 1 src/Core/Internal/ControllersAsServices.cs

48 0 test/Core.Test/Internal/ControllerAsServicesTest.cs

13 0 test/Mvc.FunctionalTests/ControllerFromServicesTests.cs
Commit: 910£013 Progress on Tasks

Date :2016-02-05

Author Lisbeth lander

Fixes #4050: Throw an exception when media types are empty.

20 1 src/Mvc.Core/Formatters/InputFormatter.cs

A Time Dimension




CASE STUDY: PRIORIT

@AdamTornhill



Case Study: Android

core

The Platform Framework Base in Numbers

3 Million Lines of Code
2.1 Million Lines of Java
2,000 Unique Authors

tests

tools

telecomm
obex

telephony

cmds

rs

libs

services

graphics

docs

wifi

packages
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Case/Study: An\droid

services (!

telephony

packages

The Platform Framework Base in Numbers

o .

v 851 graphics
telecomm docs

obex

cmds
rs i 3
tests wifi
ibs

3 Million Lines of Code
2.1 Million Lines of Java

2,000 Unique Authors
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Investigate Hotspots: Beyond a Single Metric
Is “code quality” really a thing?

e ————

“The assumption that fundamentall_y different views of\complexityne
characterised by a single number is counter to the fundamental concepts of
measurement theory.”

[.]

“the most promising approach is to identify specific attributes of complexity and
measure these separately.”

\
cessary Scientific Basis, N. Fenton (1994)
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Symptoms of low Code Health

Low Cohesion, many responsibilities

Deeply Nested Logic, if-statements inside if-statements T d Ab ute Val
Bumpy Road Code Smell, lack of encapsulation .\dmeServa' ren S OVGI' SOIULe vValues

Primitive Obsession, missing a domain language \ Activi tyManagershellComnand. java : -
Excess Function Arguments, missing abstractions 1 A G rOWI n g P ro b I e
\\\\\““”//;:;cessList i 7
ActivityStackSupervisor. java Compleg}ty (ws)

ActivityManagerService. java

: 80,000 -
RecentTasks. ja

70,000 -
60,000 -

50,000

40,000 -

30,000 Lines: 20. 1k

Date: 2017-69-13

20,000 A/-——-—‘//Lines of Code
f

e —

10,000 —— —- "

e- | | | | | | | [
2009 2010 2011 2012 2013 2014 2015 2016 2017

Read More: https://codescene.com/blog/code-biomarkers/



https://codescene.com/blog/code-biomarkers/

Actionable InS|ghts?

ActivityManagerShellCommand. java
Act1v1ty$tack ]ava

“l'\ .'"","
\\ y
P— < y

.’/

ﬁ/ﬁ RR\ ——— ProcessList. java ActivityRecord. java

Activ#tyStackSupervisof.java ProviderMap. java

BroadcastStats. java

. . 7asks, ava AppNotRespondingDialeg.java _ @ o oo iava

PreBootBroadcaster. java
ActivitvMetricslLoaaer.iava

20 000 Lines of Code!
74 Developers over the past 3 Months

UidRecord. java

NativeCrashListener java

skPersister. java

LaunchingTas

UriPermission. java
KeyguardController. java

AppErrors. java UserController. java

Where Do We Start?

@AdamTornhill



Hotspots: X-Ray ActivityManagerService. java

AdtlveServ1ces ];Va FUﬂC“On Leve‘ HOtSpOtS

Act1v1tyM

/////f -\\\\\ ProcessList. java
|

BroadcastStats. java

1

= necentTasks. java AppNotResp
NativeCrashListener. java PreB
skPersister. java Inst)
LaunchingTaskPositioner. java S
CompatMod S — . .
» e Recommended functions to improve.
ocessRecord. java arse e f

U1dRecord ]ava

‘LKeyQUardContro eri]aVaw‘"‘ P

AppErrors. java

ProcessStatsService. java

From https://pragprog.com/book/atevol/software-design-x-rays



https://pragprog.com/book/atevol/software-design-x-rays

X-Ray of ActivityManagerService. java

Jpervisor.java |

ActivityManagerService. java .
RecentTasks. java

NativeCrashListene

skPersister. java

ocessRecord. java

AppErrors. java

ProcessSta

BroadcastStats. java

LaunchingTaskPositioner. java

~ KeyguardController.java

AdtiveServices.jéPa /

ActivffyMsnagerShellCohmand.java

N

\"na,,,,x”/////f”_‘“\\\\

ProcessList.java ActﬁvityRecord.iava

ProviderMap.jQVa\mf_g,///

/—"" - ""n..\

AppNotRespondingDialog. java ﬁ/ \h
TaskRecord. java
e PreBootBroadcaster.java J

ActivityMetricsLogger.java

InstrumentationReporter.java — —

CompatModeDialog. java Acti?ityStarter:java

UidReqdrd. jafa UriPermission.java

UserController!java

tsServ;ce?Java *Qroadcastoueueljava

Lines
Change of
Function Frequency Code

ActivityManagerService.MainHandler.handleMessage

ActivityManagerService 75 160

applyOomAdjLocked 73 256

dumpStackTraces 73 188

dumpProcesseslLocked 69 430

broadcastIntentLocked 60 647

enterPictureInPictureMode 60 71

Cyclomatic
Complexity

12

72

40

120

171

@AdamTornhill




@AdamTornhill



Why You Don’t Have To Fix All Technical Debt

1 Year in Roslyn (C#, VB) 6 Years of Erlang 12 Years of Ruby on Rails

18 (=]
=4 c
2 2
160+ © 1,000+ ©
140
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1 0 T T T T T T T 0 T
9 0884 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500 6,000 6,500 0 500 1,000
_a it = T VN

< Prioritize improvements here!

Ilgnore the long talil

Change Frequency

- Lach file in the system
Reference: Your Code as a Crime Scene, ISBN:1680500384




Code Quality In Context: why you shouldn’t fix all code issues

Your BeSt Bug Fix Is Time The Three Generations of Code ® 79

code. A team of researchers noted that a module that is a year older than a
similar module has roughly one-third fewer faults. (See Predicting fault

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

like a quality verdict, as it exposes modules to an increasing number of use
cases and variations. Defective modules have to be corrected. And since bug
fixes themselves, ironically, pose a major risk of introducing new defects, the
code has to be patched again and again. Thus, bugs breed bugs and it all
gets reflected as code that refuses to stabilize and age.

Test Cases Don’t Age Well

While old code is likely to be good code in the sense that it has low
maintenance costs and low defect risk, the same reasoning doesn’t

200

180

ange Frequency

Software
Design X-Rays

Fix Technical Debt with 140
Behavioral Code Analysis

160
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>
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80

60

40

20

Adam Tornhill
edited by Adaobi Obi Tulton 0
0 50 100 150 200 250 300 350

Read more: https://adamtornhill.com/articles/code-quality-in-context/why-i-write-dirty-code.html
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The Legac
Why Much Technical Debt

@AdamTornhill



What Is Legacy Code?
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The Technical Debt That Wasn’'t

Product #1 Product #2 Product #3
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Case Study:

How quick can you turn your cur

@AdamTornhill



Case Study: Off-Boarding

Commit: bb57cab
Date: 2010-02-12
Author: Kevin Flynn

////””——_———_____§ZX behavior of StartsWithPrefix

Ident|fy the main developers 277 src/Mvc.Abstractions/ModelBinding/ModelStateDictionary.cs

behind each module

@AdamTornhill

10 src/Mvec.Core/ControllerBase.cs
1 src/Mvec.Core/Internal/ElementalValueProvider.cs
1 39 src/Mvc.Core/Internal/PrefixContaliner.cs

Commit: fdod28d
Date 2016-02-10
uthors Professor Falken

Make AddController not overwrite existing IControllerTypeProvider

8 1 src/Core/Internal/ControllersAsServices.cs
48 0 test/Core.Test/Internal/ControllerAsServicesTest.cs
13 0 test/Mvc.FunctionalTests/ControllerFromServicesTests.cs

Commit: 910f013
Date :2016-02-05
Author Lisbeth Salander

Fixes #4050: Throw an exception when media types are empty.

20 1 src/Mvc.Core/Formatters/InputFormatter.cs




Application Code

Test Code
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There’s More to Code Complexity than Code

Social Factors Influence how we Perceive a Codebase

@AdamTornhill



Tooling: Try it on your own Code

CodeScene” Projects  Plans  Documentation adamm@adamtornhill.com [adamtornhill
react Hotspots Refactoring Targets Costs Defects Programming Language
Exclude change frequencies below (%): 6
Dashboard
System react packages react-dom src __tests__
Scope ReactDOMComponent-test.js
Code Health
Code Size 2045 Lines of Code ° 97“
» Hotspots
Hotspot Code Health Change Frequency 243 Commits
Change Coupling 5 - ReactErrorBoundaries-test.internalljs Main Author Dan Abramov (23 %)
Architecture Knowledge Loss 0 % Abandoned Code
Team Dynamics Development Cost -
ReactSer . .
= Defect Commits 79 (32 % of Total Commits)
System A\ | 9\ -
U MfextComponantitesticl) A8 / \ Last Modified 1 months ago
[ e \ / 4 |
Delivery Performance ]\,, y y N -\ Rejt;tR‘nderDocuman\:t
= g \:‘ eé&fcniIdRecOnciIsr-tes}J‘s-fj —- N /, Actions
@ struction-testls’ | geactDOMSVG-testis
o 9tCom;{ iteComponentDOMMinim“aIism-te s \ ’ View Code | | X-Ray |
’ N o [ 3 / e
e quOMRoot-téét/]s ReactDOMIframe-test.js R;QGIDD DSAsvIC tes]t.ln
T TIL_TL R | / )\ / i
\ A CSSPropeftyOperations-test.js ’ Trends | ‘ Code Review | v
ReactDOMSelect-testjs A )
e WA /S N
R ultiChildText-test.js Nl / \ .
\ TA | ) \ Complexity Trend
- - ) / \ Re: .
: ) @ 4 7\
£ Y i / &\\"—"/
| refs-test.js | / \ﬂ ; -
y £ Re: ‘thultIChlld-tést.jS
ReactMultiChildReconcile-test.js \\ . /. A /
> Oy W
{ “‘1 ReactDOMFiber-test.js
~ / ’ Rea
Y
A 2014 2016 2018
]
| | | |
I k I t - I t h
L} |
1t 1o -1 :<funcname>:<file>
[ ] ( J

Source Code:
https://github.com/adamtornhill/code-maat
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Behavioral Code Analysis: A Communication Tool

@AdamTornhill
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‘Tools + Interactive Analysis
'Examples:
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Your Code As a
Crime Scene

Use Forensic Techniques

to Arrest Defects, Bottlenecks, and
Bad Design in Your Programs

@AdamTornhill

LinkedIn: https://www.linkedin.com/company/empear-ab/
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