PRIORITIZING TECHNICAL DEBT
MATTERED

@AdamTornhill


http://empear.com

Lehman’s Software Evolution

Continuing Change

‘a system must be continually adapted or it becomes
progressively less satistactory”

Increasing Complexity

‘as a system evolves, its complexity increases unless
work I1s done to maintain or reduce it”

@AdamTornhill M. Lehman, “Programs, 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?

-
Por Ul 6 e ——— -y
woter o (anll - ¥ & W & g
-
— )
s ater

[
L L LT LTI AP ——

Vs M et et FuAS g |, L g A b ) Al a1 oa
[ e e T = 2

2

’

IAOUID S { wt a o et S v o2 P bk

oo
T T e
e e ey e e bt $0t o - ro )
Fatars Pisiier ¢ EEs P stere ety ol e e R
- 2 APehaar bear s

= L T L L ar  —
P LT
s | vty P e PV A

e | vttt .

- I E—
pertonms I

bt b o At e 0

e e W bt P 0 g o At b St et (e o]

@AdamTornhill



4000 Years of Technical Debt?

4000 Years Ago => The Start of Recorded History

@AdamTornhill



THE PERILS QUANTIFYING TECHNICAL DEBT

iImportant!

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

@AdamTornhill



@AdamTornhill

Quantifying Technical Debt Isn’t Actionable.

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

So how do we prioritise?




Version-Control — A Behavioral Data Source

The
Pre

matic
Ogranumers

Commit: bb57cab

Your Code As a Date: 2016-02-12 _ o o
Crime Scens Author: Kevin Flynn Co-changing Files
to ascesh Defecte, BoLon 8 B Fix behavior of StartsWithPrefix
Q:;?n,ngvﬂnc © "7 src/Mvc.Abstractions/ModelBinding/ModelStateDictionary.cs
-] ChECk . '..; . .
s SOC|aI |nf0rmat|on src/Mvc.Core/ControllerBase.cs |
N N src/Mvec.Core/Internal/ElementalValueProvider.cs
1 39 src/Mvc.Core/Internal/PrefixContainer.cs

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

Thy
Praiggnatic
ogrammers

Make AddController not overwrite existing IControllerTypeProvider

Software
Design X-Rays 8 1 src/Core/Internal/ControllersAsServices.cs
E;ﬁﬁﬁﬁi&ﬁgﬁgs 48 0 test/Core.Test/Internal/ControllerAsServicesTest.cCs
13 0 test/Mvc.FunctionalTests/ControllerFromServicesTests.cs
Commit: 910£013 Progress on Tasks
Date :2016-02-05 ) _ ]
Author Lisbeth lander ATIme DlmenSIOn

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

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

Adam Tornhill
edited by Adaobi Obi Tulton
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CASE STUDY: PRIORIT




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

@AdamTornhill



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

@AdamTornhill
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Symptoms of low Code Health

Low Cohesion, many responsibilities
Overall Complex Methods, many conditionals iveservices. jafa

Deeply Nested Logic, if-statements inside if-statements [\ activitymanagershelicomnand. java
Primitive Obsession, missing a domain language

Excess Function Arguments, missing abstractions | A G P
ons _ Growin

ProcessList. j

ActivityStackSupervisor. java Complexity (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




Actionable InS|ghts’?

ActivityManagerShellCommand. java
Act1v1ty$tack ]ava

l’"
y

)
\
\
“\\
\ 4
o .,_.‘“- \\- . /
- ~ "

f/f N " ProcessList.java ActivityRecord. java

Activ#tyStackSupervisok.java ProviderMap. java

BroadcastStats. java

ActivityManagerService. java

. . 7asks, ava AppNotRespondingDial°9-13V8‘TaskRecord_java

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

1

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

BroadcastStats. java

= 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 java
Vt;KeygUardContro"erﬁ]ava%""c‘"";ﬂ’b

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
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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

o 180 -
70 £ 2 g
- © ©
o = <
160+ © 1,000+ ©
60
140 -
501 800 -
120 -
40 100 -
600
30 80
60 400 -
20
40
200
10
20
0 T T 1 0 T T T T T T T 0 T
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000 20 #5080 o, 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

< 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

YOUF BeSt Bug F|X IS T|me 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

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 160
Fix Technical Debt with 140

Behavioral Code Analysis

-~ Volatile Stable

100
80
60

40

20

Adam Tornhill
edited by Adaobi Obi Tulton

0 50 100 150 200 250 300 350

Read more: https://adamtornhill.com/articles/code-quality-in-context/why-i-write-dirty-code.html



https://adamtornhill.com/articles/code-quality-in-context/why-i-write-dirty-code.html

The Legac
Why Much Technical Debt

@AdamTornhill



at Is Legacy Code?

gacy Code” is typically used to describe

- lacks In quality, and that
selves.
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The Technical Debt That Wasn't

Product #1 Product #2 Product #3

s

?

s
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Case Study:

How quick can you turn your curre

@AdamTornhill



@AdamTornhill

Case Study: Off-Boarding

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

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

ldentify the main developers
behind each module

27 src/Mvc.Abstractions/ModelBinding/ModelStateDictionary.cs
10 src/Mvc.Core/ControllerBase.cs
1 src/Mvc.Core/Internal/ElementalValueProvider.cs

1 39 src/Mvc.Core/Internal/PrefixContainer.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




Case Study: A

Application Code

Test Code

@AdamTornhill

SP NET MVC Core

.0 | O Active Contributors
F 2 ® Former Contributors
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http://ASP.NET

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”

Powered by Empear

ANALYSIS RESULTS
CORECLR

&

Dashboard

Scope |

Hotspot Code Health
Refactoring Targets

Temporal Coupling

rchitecture |
Social Analyses ]
Project Management Ll

Hotspots

/> Projects & Plans

Refactoring Targets Code Age Defects

/

| emitarmea. PP ‘

\ B iiteh.cpp  regset.cpp

‘ emitxarch.cpp ‘
code anarmarnhc
\ d e simd.cpp
~ rangecheck.cpp
|nstrcpp registerfpicpp 4 ‘ liveness.cpp

Israarmarch.cpp
unwindarmé4.cpp

block.cpp QL
earlyprop.cpp simdcodegenxarch.cpp

4

stackfp.cpp -

gcinfo.cpp

hwintrinsiccodegenxarch.cpp hwintrinsicxarch.cpp

Jitstd
smweights.cpp Israbuild.cpp
géencode.cpp gschecks.cpp
Israarm.cpp targetarm64.cpp
objectalloc.cpp sharedfloat.cpp
Jjitconfig.cpp
sabuilder.cpp copyprop.cpp

alloc.cppsideeffects.cpp
_ smda’(a cpp lir.cpp

|sraxarch.cpp /-

Iowerxarcmcpp rationalize.cpp OPicse.cpp

assertionprop.cop  utils.cpp unwindarm.cpp

c P
inlinepolicy.cpp

emit.cpp | - '7'“

col
‘ Iclvars cpp \
ﬂowgraph cpp
codegenlegacy.cpp |

5

PP

& Documentation

Programming Language

£ A
valuenum.cpp |

lowerarmarch.cpp ‘ emitarm.cpp

optimizer.cpp

& codescene.showcase@empear.com [codescene-showcase] ~

System coreclr src jit flowgraph.cpp

Size 16407 Lines of Code -

Change Frequency 274 Commits

Main Author dotnet-bot (66 %)

Knowledge Loss 0 % Abandoned Code

Defects 117 (42 % Bug Fixes)

Last Modified 1 months ago
Actions

‘ View Code ‘ ‘ X-Ray ‘
‘ Trends ‘ ‘ Authors ‘ - ‘

Complexity Trend
I e

l l
2016 2018

It

https://codescene.io
Track functions with
glt log -L :<funcname>:<file>

Source Code:
https://github.com/adamtornhill/code-maat

@AdamTornhill



Microservices

Analysing Technical Debt

Code
Powered

@AdamTornhill



Tomorrow’s Legacy Code: Microservices

@AdamTornhill Image from https://thedailywtf.com/articles/comments/Enterprise-Dependency-Big-Ball-of-Yarn



https://thedailywtf.com/articles/comments/Enterprise-Dependency-Big-Ball-of-Yarn

Analysing Microservice Architectures

In microservice architectures, the most important aspects are not
properties of the code but properties of the system.

@AdamTornhill Image from https://thedailywtf.com/articles/comments/Enterprise-Dependency-Big-Ball-of-Yarn



https://thedailywtf.com/articles/comments/Enterprise-Dependency-Big-Ball-of-Yarn

Hotspots in Spinnaker: +30 Git repos, 7 Languages

The orca git repository
(Orchestration Engine)

Kotlin, Java, Groovy

The deck git repository
(Management Ul)

TypeScript and JavaScript

@AdamTornhill

\ 4, Orca

Client library

oy
>

Go lang
Ny Read/write operations for
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Java
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Reference: https://codescene.io/projects/1650/jobs/4074/results/code/hotspots/system-map



Aggregation: Architectural Hotspots in Spinnaker
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Microservice Dependenmes The Impact of Change

A cluster of micro services that
are frequently modified when
implementing new features of

fixinf bugs

rosco

Coupling Trends

/ Decreasing

Increasing

Stable

@AdamTornhill




Change Coupling

Feature #1 Feature #2 Feature #3

Subscription Service

Sign-Up Service

Recommendations Service

Time

@AdamTornhill Read More: http://www.empear.com/blog/software-revolution-part3/



Microservice Dependenmes The Impact of Change

A cluster of micro services that
are frequently modified when
implementing new features of

fixing bugs
we' <y—//jJ

What if these services are
developed by different teams?

What about the process loss?

AR 7

@ @ @
/\\ /,\ /A jeck >

Coupling Trends

A\ / Decreasing

Increasing

/ /

Stable

@AdamTornhill




Change Coupling: Component or Feature Teams?
— Pick Your Poison —

Component/Domain Teams Feature Teams
One team per service makes each boundary a Work on different features => everything
coordination point => long lead times becomes a coordination bottleneck

4 0‘1'0\

i hiatt bpgd

/A\

/A\ R\
A\

by "@ :

coordination

coordination

@AdamTornhill



Dependencies and Teams: Locality of Change
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Architecture

Investigating Non-Localit

Code
Powered

@AdamTornhill



Dig Deeper: Change Coupling between Files in Separate Git Repos

Ul code implemented in JavaScript... ...changed coupled to backend code implemented
in Clojure (different repository)

data‘miner.clj

. deJ
L,
st

. cl+

@AdamTornhill - Dy,



@AdamTornhill
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Change Coupling!
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Ul code implemented in JavaScript... ...changed coupled to backend code implemented
in Clojure (different repository)

data-miner.clj

O'ejta
X sy
(ﬂec : S, cl+
ot > %, 7
R0 A

@AdamTornhill



X-Ray For Change Coupling

JavaScript function for the visualization...

...that co-evolves with business logic.

@AdamTornhill



Re-Think Software Architectures: From Accidental to Essential

Let Features Drive Architectural Building Blocks, not
Technology.

@AdamTornhill



Hotspots Refactoring Targets Code Age Defects Programming Language
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Your Code As &
Crime Scene

Use Forensic Techniques

to Arrest Defects, Bottlenecks, and
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