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Who is OpenSourceRouting ?
‣ Who is Open Source Routing ?

• www.opensourcerouting.org

• Project by NetDEF (Network Device Education 
Foundation)

- www.netdef.org

- Non-Profit Company based in California

• Working on Quagga Routing

‣ Who is Martin Winter ?
• Co-Founder of NetDEF

• Focusing on Testing Quagga

• Previously worked for Equipment Vendor & large 
ISP

2

Proceedings of NetDev 1.1: The Technical Conference on Linux Networking (February 10th-12th 2016. Seville, Spain)

https://www.opensourcerouting.org/
https://www.netdef.org/


What is Quagga ?

‣ Routing Protocol Stack
• RIP / RIPNG / OSPFv2 / OSPFv3 / ISIS / BGP / PIM

• Running on Linux / FreeBSD / NetBSD / 
OpenBSD / Solaris

• Used on low-end OpenWRT boxes, physical and 
virtual software routers, SDN deployments, 
distributed routers

• Originally derived from Zebra

• GPLv2+ Open Source / “Community” owned & 
controlled 
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Quagga Community
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How it works today

No
“Owner”

No single entity behind Quagga

Large community of “contributers”

Maintainer = person with commit 
access

Simple 
Git Model

Main source git on Savannah

Single master branch with 
development branch merged into 
every few months 

Email 
based 

submissi
ons

Code submissions by email to 
developer list

Code review with discussion on list
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Choosing a CI System

‣ Are all CI systems designed for Linux & 
Java?

• Java clients on agents are NOT cross-platform
• There are other OS’es than Linux in existence

‣ Stability
‣ Hosted vs Local

• Integrate Dedicated Tester Hardware?
• Limitations on Parallelization / Runtime?
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CI Run Overview
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Git Checkout / Patching

‣ Pull code from Git

• Which revision / branch?

‣ Add patches

• Single patch / Series of patches?

‣ Package Source

• Add Extra Information (Git Rev, Patches, build 
time etc)
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All starts with new commit submitted
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Building Packages on each 
OS
‣ Running on VMs – start/shut on demand

‣ Reset VM to clean snapshot at 
beginning

‣ Configure the code
• ./configure – but which choices?

‣ Build (make & make install)

‣ Run Unittests (DejaGNU [make check])

‣ Build OS specific packages
• Different configuration settings? All features?
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Running on parallel VMs
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Basic Protocol checks
‣ Use RFC compliance checker for a 2..3 

selected checks on each protocol
• Just make sure they don’t immediately crash

• Parallel/Serialize? Balance between runtime and 
required resources (multiple CI runs in parallel 
possible!)

‣ Rebuild with CLANG
• Use Clang Static Analyzer

• How to translate results into pass/fail ? Diff to 
previous run?
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Automated reply

‣ Sent as reply to Patch email

‣ Reply approx 1..2 hrs after submission

• Earlier if failing at beginning of tests

‣ Parse results into easy email

• Assume submitter is first-timer and doesn’t know 
tests

• Simplify results
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Example: Successful 
submission
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Example:
Failed
compilati
on
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Examp
le:
Failed
Basic
Routin
g 
Checks
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Run Full RFC Compliance 
Check
‣ More than just compliance

• Heavy interaction with CLI -> Good CLI Tester as 
well

‣ Requires between 3 and 30 hours per 
protocol

‣ Multiple runs required to find 
inconsistent results

‣ Feed all results, logs, pcaps into DB

‣ Create PDF report 

‣ Run against commercial/other products 
to compare

• (but not publishing results from commercial 
equipment)

‣ How to translate to pass/fail Overall?
1
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see https
://www.opensourcerouting.org/compliance-test-results/
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Protocol Fuzzer

‣ Hardware – 4 parallel tests only

• No open source solution available

‣ Slow. Single pass of BGP takes ~1..2 
weeks runtime

• For single configuration, when no errors are 
found

‣ How to publish results?

• All pass: boring

• Some fail: Security issue, open CVE first?
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Scale / Performance tests‣ DUT Hardware needs consistency to 
compare

• Anyone having success running 
performance/scale tests on VMs?

‣ Expensive Equipment (+ Power + 
Automation)

‣ Spin-up/down on demand and 
automatically building topology with 
“patchpanels” is painful

• Ie Using old Cisco 4948 for patchpanel (cheaper than OpenFlow 
switches)

‣ Using Ixia IxNetwork and Spirent 
TestCenter

‣ Pass/Fail criteria?
1
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Martin Winter
Network Device Education Foundation 
(NetDEF)
www.netdef.org   /   
www.opensourcerouting.org

Contact Us

mwinter@netdef.
org

Questions?  
Comments?  

Want to discuss?
Want to Sponsor?
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