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Paper from 1998 

 

Hans Moravec http://www.frc.ri.cmu.edu/~hpm/ 
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Moore's law 

 

Number of transistors on a 

computer chip doubles approx. every two years 

Source misfitsarchitecture.com 

http://misfitsarchitecture.com/2012/12/09/arm-architecture-is-not-trying-to-look-beautiful/
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Source Intel 
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Development over last decade 

 

Source ARM 
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Source: http://www.theregister.co.uk 

http://www.theregister.co.uk/
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www.cnx-software.com 
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Embedded technology 

 

Source: http://www.theregister.co.uk 

http://www.theregister.co.uk/
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Embedded technology 

 

Source: http://www.theregister.co.uk 

http://www.theregister.co.uk/
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ARM Roadmap 

 

http://www.cdrinfo.com/ 
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AMD Roadmap 

 

http://wccftech.com/ 
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Raspberrypi.org 
• Credit card-sized computer released 2012 

• Charity foundation founded in 2009  
to promote the study  
of basic computer science 

• Keyboard, TV connector, HD Video 

• Price tag $25 to $35 

• Various OSs 
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Raspberrypi.org 

Ref: Wiki 
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FLOPS 

 

http://en.wikipedia.org/wiki/FLOPS 

@24GFLOPS=$17.50 

@24GFLOPS=$43 

@24GFLOPS=$5.30 

@24GFLOPS=k$31.2 

@24GFLOPS=$3.48 

@24GFLOPS=$2.88 

http://en.wikipedia.org/wiki/FLOPS
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Raspberry Pi competitors 

• Banana Pi (Dual Core) 
• Cubieboard (Dual Core) 
• Beagle Bone Black 
• Intel Galilieo 
• Intel Edison 
• Arduino Tre 
• Humming Board 
• Minnow Board 
• Odroid-U3 
• Udoo 
• Radxa Rock 
• …….. 

@$50 Sept 2014 

Source Intel 
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Internet of Things (IoT) 
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Embedded HTTP Servers Requirements 

• Small resource footprint (RAM/CPU) 

• Cross-platform, support multiple OS / no-OS 

• Easy integration into controller / sensor apps 

• Serving pages from memory if no file system 

• Modular 

• Single / multi-thread support 
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(Embedded) HTTP Servers 
Name Features 

Mongoose X-Platform, Lib + Stand-alone, Multi-threaded, GPL, C 

Libmicrohttpd X-Platform, LGPL2.1, Multi-threaded, C 

TNTNet Linux/Posix, LGPL2.1 (C++) 

TinyWebServer Small web server for Arduino, fits in 10KB ROM, less than 512 bytes 
RAM, C++ 

Contiki Tiny embedded OS with http server support 

Poco C++ Libs X-Platform, Modular Lib, SSL, Single/Multi-threaded, In-Mem Boost 
License 

Apache2 Heavy weight, ultra-comprehensive, OS required, Processes/Thread-
based 

NodeJS Requires OS, JavaScript, Event-basedSystem resources manages by 
OS 

Nginx Handle C10k "get one web server to handle 10,000 connections", 
Event-based System resources manages by OS 

… … 
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Embedded HTTP Servers 

• Nabto SDK http://nabto.com/ 

• 20 kB Web Server Example: Web 
Enabled Embedded Device 

• Enable users to access your product 
from a web browser or mobile / 
tablet device. Direct access, strong 
encryption, no intermediate cloud 
data storage - all taken care of by 
the Nabto framework. 

Source: Danfoss 

http://nabto.com/
http://nabto.com/
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Embedded HTTP Servers 

• The Nabduino board is an open source peer-
to-peer remote access embedded board with 
a user modifiable web-interface developed by 
Nabto.  

• 33€ 
• http://www.nabduino.com/ 

http://www.nabduino.com/
http://www.nabduino.com/
http://www.nabduino.com/
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Embedded HTTP Servers 

• Tessel, NodeJS Embedded 
System 

• "Use it to easily make physical 
devices that connect to the 
web" 

• $99  Still expensive 

• https://tessel.io/ 
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Embedded HTTP Servers Experiment 

• Test: 300 concurrent HTTP requests to Cubietruck 

Ubuntu HTTP Server from Laptop Node.js Client 

• Apache2  Best 4s, average 5s+/-2s, CPU Load <1%, 

many processes spawned 

• Node.js -> Best 4s, average 4s+/-0.5s, CPU Load <3% 

continuously increasing after experiment repeat 

• PocoNet -> Best <1s, average 2s +/-2s, CPU Load <3% 
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Embedded HTTP Servers Conclusions 

• Lean C++ implementation seems to perform 
best as expected 

• More and better defined testing on multiple 
platforms still needed 


