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Why Edge Computing?



Cloud → Edge



Cloud → Edge

This is slow!

Another traffic 
jam!



Cloud → Edge
Cloud

IoT Devices

IoT Devices

Edge Infrastructure

Core Network Infrastructure

Cloud

I learned this 
in school!

This is 
complicated!



The Challenge 

Developing for the Edge is inefficient 
because of a lack of high-level abstractions 



The Solution

Introduce high level abstractions for developing 
for the Edge



Scenarios

1. 2.

3. 4.
IoT-Edge-Cloud Cloud-Edge-IoT

IoT-Edge-IoT IoT-Edge



1 IoT-Edge-Cloud



2 Cloud-Edge-IoT



3 IoT-Edge-IoT



4 IoT-Edge



Create an abstraction that handles 
all four of these scenarios
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How to develop on Linux?



Users Manage and 
Share Data 
Blocks by File

Commands 
abstract “format” 
from the specific 
“content” of input 
Files.

Scripts are 
composed of pre-
defined 
Commands.

Files Commands Scripts



Users Manage and 
Share Data 
Blocks by File

Commands 
abstract “format” 
from the specific 
“content” of input 
Files.

Scripts are 
composed of pre-
defined 
Commands.

Files Commands Scripts

grepcat

cat raw.txt | grep “hello” > result.txt

raw.txt pipe file result.txt

Lines



How to develop on the Edge?



Users Manage and 
Share Data 
Sequences by 
Stream

Operators 
abstract “format” 
from the specific 
“content” of input 
Streams.

Applications are 
composed of pre-
defined Operators.

Streams Operators Applications



Users Manage and 
Share Data 
Sequences by 
Stream

Operators 
abstract “format” 
from the specific 
“content” of input 
Streams.

Applications are 
composed of pre-
defined Operators.

Streams Operators Applications

saverecog

Video Stream License Plate Stream Storage Stream

Data Sequence



saverecog

Video Stream License Plate Stream Storage Stream

Data Sequence

Physical System

Abstract View



What is a Stream?





Primitive Virtual Generated

Stream Type

Timer Stream
[..., 1:01, 1:02, 1:03...]



Window



What is an Operator?



Define how to 
organize existing 
data-sequences, 
without changing 
the data inside.

Generate new 
data from input 
streams with 
functions.

Reorganize data-
sequences

Reshape Compute Group

Three Operator Types



Reshape
Define how to organize existing data-sequences, without changing 
the data inside.



Compute
Generate new data from input streams with functions. 
Functions access data through a standard set of APIs (map/reduce)



Group
Grouping provides spacial partitions (Windows generate temporal 
slices).



How do I share a Stream?



Each stream has a unique owner.
The owner is able to share the stream to other users.  
 
Those users are allowed to build new streams from it, but cannot 
modify or delete the original stream.  
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EStream
A prototype realization of Edge-Stream 

- Help to verify the benefit from the new model 

- Provide a practical scheduling method
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Discussion



• Familiar Interface. Don’t reinvent 
the wheel.


• Useful. A “file system” for the edge 
fills a legitimate need. 

• Conceptual. Needs additional work 
before adoption.


• Testability. Developer productivity 
is difficult to measure.



Any Questions? 



Personally, do you find the Edge Stream 
model intuitive   



What work would have to be done if Edge 
Stream were to become commercially 
viable.


