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Embedded Apgdications

Honme au onstion
Industry aut ometi on
Security syst errs
Vend ng mach nes
Net wor k apgi ances

...rouers, swtches, secuitysensars, energy
monitas ...

14 de Feverdro de 2003 Arquiteturade Conputadores © Nigud Doningues ‘

q
’Agenda

What to expect...
Embedded applicaions usahlity
Embedded systens parad gm
Embedded Web server architect wrerequ Stes
8051-type archited urei ng ement aion
8051-type ar chited ure benchmar ks
Su mmary
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’Hew gt-Packard Pa ent

“Enbedd ng Web access nmechan smin an
Appiancefao userintefacefunctionsind udng a

Web server and a \eb B owser”
Septenber 21, 1999 - P ent

... enald esinthe device
Low devd opmert cost
W ddy accessh e
Enhanced user it erface functions
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Embedded Systens Parad gm Net wor ki ng Technd ogy

HexHeand easly net workirtegra ed Industrid Vs Internet

User getting doser tothe device ... Powerling RS485, RS232, CAN 12C

Connectedtothe | rt ernet ... |EEE 802 3 ARP, TCRIP HTTP

Remotdy contrdl ed

Extens d e and sandard AR Red-ti me Vs Oline-ti e

Modu ar conponents Reli akility and effid ency
Mai nt enance and support
Proprigay Vs Open sd uions
Econonicd cost

A Wb access mechan smhasit dl
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Do Do

New Deu ces - Advant ages Convertiond Web Server

S andard zed net work access Functi ond charac erigics aetoserve ...
S andard zedint erface

Modu a AR des gn S aic cortent (pages docunernts)

I ncreased functi ondity Dynanmc cortent (pages)

Devd opnent low cost

Lar ge-scd e producti on ... as response to an URL

...conpani es are now ald eto connect | arge-scd e
net wor ks t o embedded devi ces usi ng 8 and 16
hits nmcrocortrdl es such as 8051-type
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( .) Convertional Web Server

Archtecture key parns
9 npel/ Ofilesystem ..fa staage
Smell menory foadpint ..fo search &red ace
HTTP communicéaion nodd ...to servethe content
Me nory cache ...coud d be an advart age
Mrtud nmenory ..isna arequremnent
9 np e process ng unt ..fao page process ng

...th's descri bes the bas ¢ frame wor k
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Do

8051-type | nd ement &i on

14 de Feverdro de 2003

LAN cortrdl e (I EEE 802 3
MPU cortrdl er

RJ45 connect or (10’100 Mops)
HTTR TCPI FARP stack

AR

Such as ...
Cygnd (CB051F005

8 bts 25 MPS 12 Lt A D 24 KB RAM 32KB Hash
Qystd CS8900A

16 hts 4 KB RAM
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( .) Convertional Wb Server

.. but what if host-typeis enbedded ?
Fle systemisna supported
Restrided communi caion nodd

..apossbesduion ...

Hash nmenory
2

Woul dit be poss Heto host a Wb server inan
enbedded 8051-type archtecture?
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’TCF?I P& ack - Li nt &i ons

One recd ve and one trans mit buff er
No reassembing o fragnmented | Pframes

TCP maxi numsegnent advertise d 100 bytes

D scard ou-d-order TCP segments

No support fa | Ptype- of-service opti ons
No support fa | P security ogtions

.. conpati blityis ach eved by i nd enenting on'y
thei nportant parts o the pradocd s, bu dso
duetothetderance d dher stacks.
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Sanp e Web Page Web Server - Benchmark

Servers response ti me conpari son
8051-type enmbedded, Qustom Wb server - 60 ns
100 MHz Pertium Apache Web server - 32 ns

Gien:
of | Sib 500 MHz Pertium Nlcrosdt Internet Exd arer 55
browser net work dd ay - 8 5ms
Page Taad =7KB

HTM. tags =08 KB
TFEED R =GRS ...reference vd ue d 100 ns/page fa hunman consu npti on
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(.) Web Server - Benchmark (.) Web Server - Benchmark

Descri i on Code Space (KB

Task Ti mes Run Ti e (ns) e a6

Search and red ace tags 6 238

Copy bufers 8 91 HTTP Server 38
Witeto CS8900A 11 46 ARP 28

Web Page (dusi mage) 7.0

Parseinconing HTTP headers 2 45 Clibray 29
Conput e checksuns 38 4.4 UDP 14
Read from CS8900A 8 0.6 CS8900A1/ O 10
TCP stae mach ne 8 04 RS- 232 05
Totd 47.4

Red Tatd =47.4+85 =60 ns

And og 0.3

Pri aity Task Switcher 0.3
Totd 29.2
Server code = 22 KB Page code =7 KB

... 8051 dill wtsfor a Pertiun ... 29 KB o the 32 KB Hash nenory avalad e
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Summary

Web technd ogy in enbedded devicesis a
requremnent for

= Ease of use

= High volume production

= Standardized interface access

= Standardized network access
Har dwer e technology was dready invert ed such as
8051-type

= Low cost

= Ease of integration

= Relatively high performance

Redesi gn cou d bethered chadlenge... when

Tradti ond I ndustry refuses conti nued i nnovation
costs!
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Thank you for presence!
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