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CASTOR

* Academia-industry joint research center

*Software technology
eLaunched in May 2018



CASTOR objectives

*Relevant software technology research
*Graduates in software technology
*Open science and innovation
*Structure the Software Area at KTH



CASTOR — software industry

* Telecom infrastructure

* Massive scale distributed systems

* SW technology: languages, optimized
compilers, machine learning, auto-tuning,

cloud/edge computing, DevOps, security ERICSSON

* Defense systems

* Multiple areas ranging from mechanics to
software

* SW technology: embedded systems,
architecture, languages, cloud, security, DevOps
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CASTOR research areas

* 20 KTH faculty
* Reliability

* Repair, fault injection, continuous integration, testing

*Security
* Formal verification, SW/HW, diversity, information flow

* Data-driven systems
* Distributed systems, analytics, machine learning

* Embedded systems
* Languages, verification, compilation

castor.kth.se



Unison: Value-added compiler

input model enerator) constraint model off-the-shelf
program £ J constraint solver

instruction
selection

valiia_aiiilad

inStrUCtion valhiia_aiidad
scheduling valiia_addad

value-added
register assembly code

allocation

* Express how programs should compute, not only what!

* pry open the compiler: thermal budget, power, timing, user annotations, ...
* generate multiple, different assembly codes for software diversification

* Using combinatorial optimization (constraint programming)

* based on Unison (code generator developed in joint project KTH, RISE SICS, Ericsson)
* generate model for generating code rather than code (simple, flexible, optimal)

Christian SChUIte, KTH castor.kth.se 6



Unison: Value-added compiler

g Networks Digital Services Managed Services Portfolio Tech Innovation Trends & Insights
ERICSSON
Ericsson Research Blog Filter by topic Filter by author

Research, insights and technology reflections

Outperforming state-of-the-art compilers

nnisor

unison-code / unison

<> Code Issues 6 Pull requests 0 Proje

castor.kth.se Unison's source code http://unison-code.github.io/



DevOps for software research



DevOps
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The pull request loop

Collaboration
platform
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The pull request loop

Collaboration
platform
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The pull request loop

Collaboration
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The pull request loop

feedback

m Collaboration
< platform
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The pull request loop

All checks have passed Hide all checks
1 successful check

G + default — Finished TeamCity Build MonoGame - Develop (Win) - Tests passe .. Details

This branch has no conflicts with the base branch
Merging can be performed automatically.

(o
CHENHINEG TEE A You can also open this in GitHub Desktop or view command line instructions.

fe e d b a C k () Open modal is shifting body content to the left is B EIlied

Opened by matOr 3 months ago §® 62 comments

© Navbar issues [is B3 EIIE] #11243

Opened by Nugrata a month ago §® 36 comments

i1 Add support of extra styling class on collapse event (s  css | #11350

Opened by ziogaschr 22 days ago §® 24 comments

Redundant responsive utility st
AlexYurs




The pull request loop for research

feedback
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The pull request loop for research
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DSpot

@Test
public void html () {

Attribute attr = new Attribute ("key", "value &");

assertEquals ("key=\"value &\"", attr.html());
assertEquals (attr.html (), attr.toString());}

castor.kth.se
Automatic Test Improvement with DSpot: a Study with Ten Mature Open-Source Projects. B. Danglot, O. Luis Vera-Pérez, B. Baudry, M. Monperrus. Submitted to EMSE.
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DSpot

@Test

public void html () {

Attribute attr = new Attribute ("key", "value &");
assertEquals ("key=\"value &\"", attr.html());
assertEquals (attr.html (), attr.toString());}

@Test
public void html add33() throws Exception
Attribute attr = new Attribute ("key", "value &");
Assert.assertEquals ("key=\"value &\"", attr.html());
Assert.assertEquals ("key=\"value &\"", attr.toString());
Assert.assertkEquals ("key", attr.getKevy())
(

Assert.assertEquals ("value &", attr.getValue()); }
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DSpot

ByteArrayOutputStream out = new ByteArrayoutputStream();
- writeListTo(out, foos, SerializableObjects.foo.cachedSchema());
i final int bytesWritten = writelListTo(out, foos, SerializableObjects.foo.cachedSchema());
& assertEquals(0, bytesWritten);

byte[] data = out.toByteArray();

castor.kth.se 19
Automatic Test Improvement with DSpot: a Study with Ten Mature Open-Source Projects. B. Danglot, O. Luis Vera-Pérez, B. Baudry, M. Monperrus. Submitted to EMSE.



DSpot

project # opened  # merged  # closed d?scizsiirn
javapoet 4 4 0 0
mybatis-3 2 2 0 0
traccar 2 1 0 1
stream-lib 1 1 0 0
mustache 2 2 0 0
twilio 2 1 0 1
jsoup 2 0 1 1
prostostuff 2 2 0 0
logback 2 0 0 2
retrofit 0 0 0 0
total 19 13 1 5)

castor.kth.se
Automatic Test Improvement with DSpot: a Study with Ten Mature Open-Source Projects. B. Danglot, O. Luis Vera-Pérez, B. Baudry, M. Monperrus. Submitted to EMSE.



Repailrnator

* Automatic repair bot to target build failures
*Runs since February 2017
*|CSE SEIP paper reports on

*11 523 test failures over 1 609 open-source
software projects hosted on GitHub

e generated patches for 15 different bugs

castor.kth.se
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Developers

GitHub Projects Travis Cl
Q (a) create

1 By ————————

commits | Commits .._H _| Builds with

R i r t r y failing tests
| k) triggers builds
() fist of builds
List of
projects
Repairnator Bot
¥
e
{c) configures Cl Build Analysis
(&) list of interesting
(i) proposes l builds
patches
( Bug Reproduction
{f) list of reproduced
bugs
L
duces
© pm;( Patch Synthesis )

H fr_u archives

callecteﬂ_:. Q
; repair data (k) analyzes £ 4 é
e -

How to Design a Program Repair Bot? Insights from the Repairnator Project. S. Urli, Repairnator Research
Z.Yu, L. Seinturier, M. Monperrus. ICSE SEIP 2018. patch anah‘rst cmmuni‘t}r

¥

Patches

a {1} analyzes and

confirms




Project Builds w/  Nopol NPEFix
patches patches patches

R e p a i r n atO r jamesagnew/hapi-fhir 1 35 0

spotify/cassandra- 1 1 0
reaper

xmlunit/xmlunit 1 145 0
apache/pdfbox 1 120 0
LiveRamp/hank 1 4 0
spring-cloud/spring- 1 0 1
cloud-dataflow

IQSS/dataverse 2 0 16
bonigarcia/webdrivermar 3 30 0
GeoWebCache/geowebca 1 0 2
timmolter/XChange 1 0 |
phax/jcodemodel 1 624 0
phoenixnap/springmvc- 1 348 0
raml-plugin

Total 15 1307 23

How to Design a Program Repair Bot? Insights from the Repairnator Project. S. Urli, Z. Yu, L. Seinturier, M. Monperrus. ICSE SEIP 2018.



Conclusion



CASTOR

*Research center

*Industry — academia joint software research
*Focus on software technology
ecastor.kth.se



