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Stephen Lansing

Ecosystems



A software ecosystem is*

a set of inter-connected, independently developed,
software systems.




Generators of ecosystems
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Generators of ecosystems
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The 30MLOC of PL/1 Code in a Bank...
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http://scg.unibe.ch/archive/papers/Aesc13a-PL1Ecosystem.pdf



Software Engineering Abstraction Levels

Inter-connected Systems &

Ecosystem
/ Design \
/ Code \




Are software systems in an ecosystem

co-evolving

Let us investigate
APl deprecation!
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How Do Developers React to APl Deprecation? The Case
of a Smalitalk Ecosystem
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Actions

RSS feed

Register Member  Welcome 10 SqueakSource, the smart Monticello code-repository for Scuesk and Pharo. To get started

Register Group  "egister your perscnal account and create any rumber of projects to host on owr server. You'll immediately

Register Project get all the necessiry permissions 10 Create and manage your account, projects and versions, Detaled
Instructions can be found on the Melp page.

Asthentication

Login This service Is brought to you for free: it Is backed up dadly. Stil, please make sure that you have your own
proper backups and note that we cannot give any accessibiity guarantees. Mowever, f you wish you can set
up your own SqueakSource server. It is seif-hosted and can be downloaded from SqueakMap

Please report any problems or suggestions to the Squeak Makng-List or the Pharo Mading-List. Enjoy!

We gratefuly acinowledge the support of the Software Compostion Group and the Unwversity of Bern for
hosting this service
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Projects (2715)
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Created:
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Most Downloads: Pharo, Seaside 1.0, Seaside, Moose, ...

AT ) O35 S

Contributors:
Projects:
Classes:
Commits:

How Do Developers React to APl Deprecation? The Case
of a Smalltalk Ecosystem

PLEIAD @ OCC

Mircea L Davic Rothistargar
Coroomash Gro

Urvwersty of Chie Uriversty of Bern Uriversity of Crve
M@lﬂd hngu@ism unioe. ch roathis@dcc uchie ol

ABSTRACT
Wike the Applicaton Progrumning lanrtuce (ATY) of & frame
ek o Bwary chumprs, s chewin mnd b aiapied T dhange
gt L da s fgpie ofinl o gbbens Ol N s
PeTed e wvers agpmamhes bt hees poped = B¢ bices
v e tre o hee hampes

Anagh s of e flovia euid o D wmgle yviom beved
50 sy S s perhormed oe Se sl e and Epec of Soe
APYChmgrs 8 e, @ #n (e we s pumsvem sseacwed
e 4 omenaniy of Sevciogen. Thin Jger Wpors o s cogurical
sealy of ATY Srprocacions e Jod 10 rigpi o3 B 4 ewane
oyt O o sy bt a O S b oy
B L —
s of eveivion, mme B 110 onieiniors, wnd s Dhan
20 Gt wysie. W w377 s and 138 Sanses
B v deprocated. and aeer SE) QU Kpadg B
N A e e e R
rigpk efiocts Tigpered by AFY hungen

D27 Dtriation. VMalstasscs and Labsscoment! Lotra:
ey N ShgICT A M KT (NNTAG

Keywords
Eomysems, Vissg 3ot o wy Repaerres, g Saabes

L INTRODUCTION

Vil f B wdlw s rug swvring rmand o vars i hady
Wi $8 ahaly g vauad vy Ra Ty L,
bt e, wrd s groeTson, e 'y, ¥ o
o b Dk 0.0 o8 s g ing S e bywt and ovges g B
rowiing seftean

e L R Y
i Pooquncy . of & Ngger solowass coweysiem [21] in which &
waly SETERN 0B CCUT VyVIO ML AL CONT 1VETR B
g o . Lamya ) 4 S e v pa——. P
i, o8 o Wk Com L. Ad B as e of ot

P e ks Sl o Sl s o 43 0 s of s wrs ot
e (s e a—d S e el b .
A i 4 AL 1ot e o1 o o o g o T P
P B e 4 B A o o8 D S g T GOy e,
AR, e o e 4 e e e S, g o sl
s e 1 e

ESECHSE 11 Nevamber 1017 3002 Mesaench Trangie Pk Nort Cor
s, Ut Sees
Coppoghe 2063 AL X X000 XX LAUXK 4t

Ty I ramm o8 Wit wane. O Wt and mamber of wxh
coonvioms incarmes. e s comtent, reeunh Sowd sho S
8 Sy tuds g o st Sevi e wkeg &
v oy

A e of goiberes Ot e iienns for indinidusd syviem
iy e Sy - e A i O e S, el
s ol wes pokbema % g Ever. sugrnt I Son arite
e et b1 B ey whe B v o e | s wnd
o Sk b Do s avvncy of e brvet of Lind et
yems (s peievan v o e ovovpven vl

W o e o s by e by may e
2 B coonyniem Chungen. (s mught FLGT & wuwe of Chagen =
B¢ eomywrm A: S s 26T i1 B0 kv b prodkcang
wah hangen, o B Gevelopen ol o ok kiow wheter Sus
Chunge w1 lanpact ocbar vysiema cf ot Two anscdord umphés
Corinaie e g e e s e saied 05 O o
B T TP ———

1 Wik Sacoming v developon of 4 latge copniton, e
Srmsrveres s wmris & Srvpet acnsid ke + gy
B b W ey Wl ke T e g el
e wysiem mdiiple s Jeien. This was & sewedd of & very
S it ey

Wiks watying O malingia wrches of B¢ Seade project.
R el e T
) e Qv s kg o e i
Mot o enm v g om a e il b 8 e
st v of e ok, O of Out Suwde st
o m——n

They har b Syt A bl warns oo b i
Bt o vty vl ened S s bl meplied.
1) Peormmay 1 dom') howm of any appibontion
O e e Baiagn

B how om0 wch Chungen S ke et e Sappen.
e vt 5 it bt Tilke e enample o the oo ing
vt e T S P vy o8 s g O Fe The
Blask chum. & bevadly wod vty chss win deprosied end i
Sepemniinnes mnd b ot L Thmager chass. Fg | s b
B¢ sage of PO TheBink maaly Bcoxwed. ad Sen ey &
Coomel v 41 e M wOT Eving ke ong B¢ L TViagrr
D L Ty ——

Thene casmplon Mot &2 e socenaly of providing ool sappor
Sor matseamng § Comaman smacacn of $¢ poaeiial gt of &
g & D et o S ey [wowes, Sy wow caly ansods
Bl Tio e b of ot Lo S, oo M e B Mge-wcal sy

Encas cachamge wvacabic -

.300
.500
95.000
110.000

LOC:  600.000.000


http://scg.unibe.ch/scgbib?_k=aBIsqlal&query=Robb12a&display=abstract

RQ2: Magnitude of ripple effects triggered by APl deprecatione

reacting projects
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deprecations regularly impact the ecosystem

the impact can be large



True Story

Why is my code broken
today when it worked
yesterday?
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Standing on the shoulders of giants



Good programmers know what to write;
great ones know what to rewrite and reuse.

(ES Raymond, The Cathedral and The Bazaar)

THE CATHED‘%
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http://mir.lu/shared/catbaz

The Network Effect




The value of an ecosystem increases with the
number of systems it contains




The Evolution of Ghome

Nautilus
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Better Tool and Developer Support



Mining Trends in Library Usage

Table 2: Switching back to older library versions for
the period January 2007-January 2009

Library # usages # switched back %
junit 3.8.1 1501 0 0%
junit 3.8.2 293 1 <1%
junit 4.4 84 0 0%
log4j 1.2.8 269 3 2%
log4j 1.2.14 114 0 0%
log4j 1.2.15 7 4 57%
servlet-api 2.3 182 0 0%
servlet-api 2.5 10 1 10%
derby 10.1 147 0 0%
derby 10.2 31 0 0%




—Jakob Nielsen
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Usage of java.lang.Thread API in

the Java Ecosystem
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Spasojevic¢, Lungu, Nierstrasz, ICSME 2014

Overthrowing the Tyranny of Alphabetical Order in Documentation




JavaDoc
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Use
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java lang
Class String

java lang Object
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Modifier and Type
boolean

int
boolean
char
String
boolean

Strisg

Mathod and Description

equals (Object anCbiect)

Compares this siring % the specified object
length()

Retums the length of this s¥ring.
startsWith(String prefix)

Tests if this string starts with the specified prefix.
charAt(int index)
Retums the char value at the specifed index.

trim()

Retums a copy of the string, with leading and tralling whitespace omitted.

equalsignoreCase(String anotherString)

Compares this String to another String, ignoring case considerations.

substrisg(int beginindex)
Retums a new string that is a substring of this string.
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Overthrowing the Tyranny of Alphabetical Order in Documentation
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Challenges



‘\"

£ ?’ %\\\"V\

id ‘_‘c it J‘“’R‘l
' K} T "’

Makes everything slower



Things that are affected:

build times, testing times, understanding,. etc.




The industry-average productivity for a software
product is about 10 to 50 of lines of delivered
code per person per day (including all non-coding
overhead).

Chapter 20.5
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Trust

Not upset that you lied to me.
Upset that from now on | can't believe you.
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“When systems depended on underlying systems,
and those depended on things still older... it became
impossible to know all the systems could do”



The Law of Leaky Abstractions

“All non-trivial abstractions,
to some degree, are leaky”.

J. Spolsky
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Database Language g




Designing a Run-Time Ecosystem...

How to encourage interaction
while minimizing the required trust?

https://developer.chrome.com/extensions/content scripts

http://developer.android.com/guide/components/intents-filters.html


https://developer.chrome.com/extensions/content_scripts
http://developer.android.com/guide/components/intents-filters.html

Interdependence

Is a mixed blessing



Controlling the upstream propagation

Cllemt V2 ChlientV1
IServiceA Proxy IServiceA Proxy Q® P Q_,}‘ X
o 1 - 2 - 3 . \ v q 1 ¥ 2 ) «bq ‘\oq «Qg «oq
”Release Branch 0 e , /"Release Branch 0.2 =
N Ax Master Branch "
o N /&
NP
EP1 11213 v &
ISL_"NES."S QG
|ServiceA
ServiceA

run-time compile-time

Projects need to isolate themselves
from the evolution of the others



Dependency Hell

myproject 1.00 |
SR a 1.0.0
L)[ drools-core | 5.2.0.CR1 |
@& b 100
g drools-core | 5.2.0.M2 |
K>¢ c 1.0.0 |
\ﬁ{ drools-core | 5.2.0.Final |

1. Conflicting
dependencies

Direct dependency

2. Long chains
of dependencies

3. Large Number
of Dependencies



More Downsides of Inter-dependency...

Upstream evolution can be used as a strategy

Co-evolution can take a lot of effort. Must plan
for co-evolution and put time aside.
(The Importance of Slack)
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Awareness

Gets more difficult
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Keeping up with the upstream is challenging



Survey of Information Needs in Microsoft

Find the relevant engineers for a feature

Find an expert on a given feature

Find all the resources related to a given feature, API, product
Find why a recent change was made

Being notified that a recent change affects an engineer’s work
Finding who might be affected by a given change to code/API



Survey of Information Needs in Open Source

UM-1: Strengthening
self-esteem

UM-2: Maintaining

downstream compatibility
UM-3: Managing
resources

DM-1: API
Understanding

DM-2: Keeping up with
upstream evolution

DM-3: Choosing the
right upstream

DM-4: Influencing the
upstream

DM-5: Estimating the
impact of changes

Downstream
Developer

Mailinglists (UP-1)
Repository analytics (UP-2)

Monitoring commits (UP-3)
Social media (UP-4)

'API Usage Details (UN-2) }

Code Usage | Runtime Statistics (UN-4) }

Code Convention Compliance (UN-5)

Project |Downstream Projects (UN-1)

Statistics | '
Forked Projects (UN-3)

Public Support (DN-2)

License Type (DN-4)

Monitoring news (DP-1)

Searching the internet (DP-2)
Continous intergration (DP-3)

Unit tests (DP-4)

—»  Selection |
Implementation Quality (DN-5) \

Comparison w/ Similar Upstreams (DN-7) l

Adoption | Contextual Example Code (DN-7)

Documentation (DN-3)

Co-evolution | monitoring Upstream Changes (DN-1)

Compatibility with other systems (DN-6)

http://scg.unibe.ch/scgbib?query=Haen14a
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Participants: 75

Open JDK, Processing.js, jQuery,
SciPy, NumPy, Pharo, Squeak,
Seaside, Drupal, Core-audio,
Apache Hadoop, Apache
Cassandra, Google WebToolkit,
Ubuntu, Soot and Zend Framework

Technologies

Developer Information Needs in Software Ecosystems
Haenni, Lungu, Schwarz, Nierstrasz, WEA 2014




Mailinglists (UP-1)
Repository analytics (UP-2) APl Usage Details (UN-2)
Monitoring commits (UP-3)
Social media (UP-4)

Code Usage | Runtime Statistics (UN-4)

Code Convention Compliance (UN-5)

Project Downstream Projects (UN-1)

Statistics | : ‘
Forked Projects (UN-3)

Upstream

Developer n e e d S

Public Support (DN-2)

License Type (DN-4)

| Implementation Quality (DN-5)
O L J

Downstream
Developer
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Upstream

I'm interested in

... the usability of my API

... which APl methods are called

... unused methods and functionalities

... how the library is being used




Upstream
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... the usability of my API | _

... which APl methods are called I -

... unused methods and functionalities | -
i

... how the library is being used

Downstream

I'm interested in

... the impact of changes. | -
... the estimated time to adapt to a new version ... -

... notifications about changes... i i

* | keep up to date with my upstream projects ... B
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What you should know!

> What is an ecosystem and why talk about it
> Opportunities associated with ecosystems
> Challenges that appear in live ecosystems
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Can you answer these questions?

> What is dependency hell? What are some solutions?
> How would you mine library usage from the ecosystem?

> How would you approach detecting clones in a large
ecosystem?

> What are the challenges for a developer working in an
ecosystem?

> What are the benefits of software ecosystems?
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Further Reading

Mandatory Reading
> The Cathedral and the Bazaar, Erik S. Raymond

Optional
> The Law of Leaky Abstractions, Joel Spolsky
> Mining Trends in Library Usage, Mileva et al. 2009

> (Codebook: Discovering and Exploiting Relationships in Software Repositories, Begel et al.
2010
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