Measurement questions and the
infrastructure to store and analyze
the data needed to answer them



Outline

e Measuring the gigabit Internet

e QOur efforts to build infrastructure for storing

and analyzing large amounts of data from
multiple measurement efforts

— CAIDA/MIT congestion project
— FCC MBA analysis

— MBM measurements (future)



Why performance expectations of

regulators, users, edge providers matter for
coming gigabit Internet

1. Current performance expectations are not

appropriate during the transition to a gigabit
broadband world

2. Current measurements tools / techniques are
not adequate in a gigabit broadband world

3. Potential to delay or disrupt deployment
of very high-speed broadband



What are reasonable expectations for
gigabit broadband?

Prop #1: Gbps everywhere

Prop #2: Gbps island

Prop #3: Gbps In aggregate only
Prop #4:. Gbps somewhere

Prop #5: Growing toward Gbps paths

Gigabit Broadband, Interconnection Propositions, and the
Challenge of Managing Expectations

Steven Bauer
William Lehr

Massachusetts Institute of Technology'
September 2015

bit Everywhere




DSLReports Speed Test

Multiple simultaneous
TCP tests to different
destinations

Multiple streams to
each destination

Destination servers are
not necessarily nearby

Result is aggregate
throughput achieved

Tests done: . . :
5:080,005 Test Again Results + Share <¢ n
va, USAN. Canddie canags
T, USA NEAR Ca, usa

Idle Latency

CA, USA 59ms
OR, USA 68ms
SEA, USAB9ms
TX, USA 75ms
CO, USA 79ms
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Presenter
Presentation Notes
http://www.dslreports.com/speedtest/2986809
32 streams for gigabit to mul


Internet Health Test

e Sequential single
stream NDT tests

Your Results

* Servers are selected to =~ Aversespe
cross interconnects e

") Tweet () share Mail Link  http://www.internethealt

e Result is average of all Advanced
Sequential tests GTT 4% 0.96 Mbps 1.16 Mbps

Zayo 4% 13,65 Mbps 1.19 Mbps
Tata 4% 4.61 Mbps 1.17 Mbps

Cogent 4% 15.99 Mbps 1.27 Mbps



Speedtest.net

e Multiple concurrent TCP
streams to single server

-

* Closets serveriis 5 @ Ty © o s
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Are you on
Time Warner.Cable?

SLOW MAC PERFORMANCE?

Run a test to identify issues and speed up your Mac

° R e S u I t i S a g g re ga te Take our Broadband Internet Survey!
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1. Research Ideas / Questions

We talk to each other

about these a lot /

3. Evaluation /
Results

We should talk to
each other about the
engineering details
more. Itis fun,
educational,
therapeutic.

2. Implementation




Last year This year

Analytic code was
mostly hand crafted Heavy use Spark,

python code Pandas, etc.

Single machine j‘> OpenStack cluster

Apache Parquet +

Data store in text files
Postgres
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Dataflow / Apache Beam?

“Unified programming model for

developing and executing a wide range

of data processing patterns including ETL,
batch computation, and continuous -
computation.” u

“Dataflow provides programming
primitives such as powerful windowing
and correctness controls that can be
applied across both batch and stream
based data sources. Dataflow effectively
eliminates programming model switching
cost between batch and continuous -
stream processing by enabling

developers to express computational

requirements regardless of data source.”
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