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Status Quo

Theory #1: The Internet is Evolving.

DOI:10.1145/3226588

A new model for describing the Internet
reflects today’s reality and the future’s needs.

BY PAMELA ZAVE AND JENNIFER REXFORD

The
Compositional
Architecture
of the Internet

Evolution toward a better Internet:
In response to the weaknesses of the
current Internet, many researchers
have investigated “future Internet ar-
chitectures” based on new technology
and “clean slate” approaches.??0212
These architectures are not compatible
enough to merge into one network de-
sign. Even if they were, it is debatable
whether they could satisfy the demands
for specialized services and localized
cost/performance trade-offs that have
already created so much complexity. A
study of compositional principles and
compositional reasoning might be the
key to finding the simplest Internet
architecture that can satisfy extremely
diverse requirements.

PATIO

key insights

B For the past 25 years, the Internet has
been evolving to meet new challenges
by composition with new networks
that were unanticipated by the original
architecture. New networks make
alternative trade-offs that are not
compatible with the general-purpose
Internet design, or maintain alternative
views of network structure.

Source: Pamela Zave and Jennifer Rexford. 2019. The compostitional architecture of the internet. Commun. ACM 62, 3 (March 2019), 78-87.

https://doi.org/10.1145/3226588
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Theory #2: Africa’s Internet Resilience is Poor.
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Source: Internet Resilience Index. https://pulse.internetsociety.org/resilience
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Theory #3: We are unprepared for AI/ML Workloads
SCience In principle, the cloud offers more scalable and affordable access to supercomputing

power and state-of-the-art Al tools to users across the globe. However, affordability
matters hugely to African users, putting cloud computing out of reach for many. Some

Al in Africa: Basics Over Buzz
ROSE M. MUTISO

free resources are available, such as Google’s Colab and Amazon’s Sagemaker, but they

are insufficient for computationally intensive problems. One of my Kenya-based
mentees was quoted $10,000 a month by one of the major cloud service providers to ac-
cess the computing resources she needs to complete her PhD research, which is using
ML and a combination of satellite and ground station data to improve the predictive
performance of mainstream solar radiation models in the East African region. We are

C an we affo rd now scrambling to procure her a $2000 higher-performance gaming laptop, which is
still prohibitively expensive in her context, together with a mix of careful programming

tomOrrOW’S AI and strategic use of the limited allocations from free cloud computing platforms to

woO rkl O ad S ? string together a workable alternative. This is just one example of the hoops African Al

aspirants must jump through to get a foothold in the space because of the limited ac-
cess to the underlying digital infrastructure, from basic broadband internet connections
to the cloud.

Source: Rose M. Mutiso ,AI in Africa: Basics Over Buzz.Science383,eado8276(2024).D0I:10.1126/science.ado8276
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Theory #4: We know the Edge, but are losing our edge.

... because our head is in the Clouds

Edge Computing Cloud Computing

Processing data at or near the source, Storing and processing data on remote
closer to the edge of the network. servers accessed through the internet.
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Offline Enhanced Privacy Reduced Cost Efficiency / Scalability Low Maintenance
Operations & Security Latency Low CapEx & Flexibility Cost
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High High Limited Higher Dependence on Security &
CapEx  Maintenance Cost  scalability Latency  Internet Connection  Privacy Concerns

©

Source: Edge Computing. https://www.dhl.com/us-en/home/innovation-in-logistics/logistics-trend-radar/edge-computing-supply-chain.html
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We measure what “counts”

PlanetLab
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What about existing platforms and testbeds?
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What about existing platforms and testbeds?
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We need to empower our researchers and innovators with the tools

they need to innovate for our Internet.
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“One does not watch a masquerade
performance from one vantage point.”

- Okwui Enwezor

PAUL G. ALLEN SCHOOL

w OF COMPUTER SCIENCE & ENGINEERING
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a well-provisioned network measurement

and systems research test-bed designed 1. Visibility
to support: 2. Topology-aware
* Internet measurement 3. End-to-End
_ ’ 4. Collaborative
* Distributed systems research, and 6. Multi-tenant and Multi-homed

* Collaborative computing in Africa
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Big Idea: An AS and CDN for Research

PATIO
client

PATIO
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Design and Architecture
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Architecture: A Research Autonomous System and

Content Delivery Network
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Existing Models
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Interested?
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Check us out at patio.cs.washington.edu!

Innocent Obi Jr
innoobi@cs.washington.edu



