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Kapéc vajadziga operétajsistéma”?

» Var rakstit iegulto programmattru art bez OS!

*» Tomér — tas radis liekas grutibas:
* Rezultats bas grati portéjams
+ Nebus pieejamas bibliotéku funkcijas
* Jazina aparattras izmantoSanas detalas
* NebUs pieejami dazadi populari mehanismi (pavedieni,
resursu arbitracija u.c.)
* NebUs pieejami jau gatavi datu apmainas protokoli
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MansOS salidzinajuma ar...
* TinyOS

#+ De facto sensoru tiklu OS T I hy S

* nesC programmeésanas valoda
+ Notikumu vadita programmésana
+ Stava apmacibas ltkne

s |iteOS

* “Allows you to operate WSN like operating UNIX" Vv
* Probléma - tikai vienas platformas atbalsts (AVR) ? S)

* MansOS veidojusies ka LiteOS atzarojums

* MansOS

* UNIX-like, lTdzigi ka LiteOS

+ C programmeésana, lidzigi ka LiteOS
+ Daudzu platformu atbalsts

£\ MansOS
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MansOS mérka...

* Auditorija:

* *NIX un C zinosi lietotaji

* Lietotaji bez priekSzinasanam sensoru tiklos

* Jaunu platformu izstradataji

* Aparatira:
* legulta aparatira ar
ierobezotiem resursiem
* Sensoru mezgli
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Aparatiras platformas

s TelosB (Tmote Sky, Tmote Mini)

s “Generic” MSP430

s Arduino (ATMega)

s Nordic nRF (atbalsts ir tapSanas stadija)
s PC (Personal Computer)

+ platforma sensoru tiklu simulacijai
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Elastiga aparatiras abstrakcija

*» HIL — Hardware Interface Layer
* platformneatkarigs interfeiss

* HAL — Hardware Adaptation Layer

* platformam specifisks kods

* HPL — Hardware Presentation Layer
L. . ee Platformneatkariga
* pini, porti, Cipl... programma
Platformspecifiska
programma

.......... —me
.......... fﬂ-‘h"‘u

Koncepcija nemta no raksta: V. Handziski et al, “Flexible

Hardware Abstraction for Wireless Sensor Networks”, H A |_ 1

Proceedings of the Second European Workshop on Wireless

Sensor Networks (EWSN °05), January 31-February 2, 2005. y,// K‘\Wf

HPL 1 HPL 2
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Abstrakcija vs efektivitate

Augsta abstrakcija

HIL

Qperétéjsistémas bibliotékas un
piemeri

Tikla protokoli

Pavedieni (threads)

Device manager

Resursu arbitracija (planots)

Kodola un lietojumprogrammu
privilégiju nodaliSana (planots)

Atminas aizsardziba (planots?)

Visaugstaka efektivitate

HAL

Aparatt?ras razotaja bibliotékas un
piemeri

TieSa pieeja radio

TieSa koda plisma

TieSi funkciju izsaukumi

TieSa resursu izmantoSana

Maksimalas privilégijas visiem

Vienota atminas telpa
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MansOS konfiguracijas mehanisms

s |deja: programmas gala koda tiek ieklauti tikai tie elementi,
kuri tieSam ir nepiecieSami

. 30000 - none mlink mprint m thread
s Elementi var bat:
26576 27526 27018
a) automatiski noteikti 25000 1
b) lietotaja noradtti
20000 A
16880
s Konfiguracijas faila sintakses piemérs: -~ =t
USE THREADS = no = -
USE FLASH = yes 100007 = i
5556
. 5000 A
* leguvumi: e
+ letaupita vieta 0 . .
Blink SADMote SADBase

* letaupits kompilésanas laiks
+ Veids, ka taisit programmas specifiskai aparaturai
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MansOS lietojums: Sensori Auglu Darza (SAD)

s Bezvadu sensoru tikls auglu koku vainagos
s Sadarbiba ar Latvijas Valsts Auglkopibas instititu Dobelé
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MansOS lietojums: LynxNet

s Dzivnieku (lGSu) novéroSanas sistéma

GPE™ ™

data
=
= | |
End-point

Animals equipted Base stations End-users
with collars
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Kur to visu dabut?

@ () Mansos - DiLab - Mozilla Firefox ~ @ )]
File Edit View History Bookmarks Tools Help
G B v e 0 [@] | http:/fjupiter.cs.fmflu.lv/dilab/index.php/Mans0s v @] @

<

http://mansos.net 5 o iz s

article discussion view source history

* Apraksts, “filozofija” D I MansOS
LA3

2 Login f create account A

+ |Instalacijas dokumentacija Mansos =

Mobile Contents [hide] E E
agent 1 General information

* KOd a d Oku mentéCij a _— netted 2 Access (Download)

sensor 3 Development with MansOS - tools and technigues
Operating 4 Developing the MansOS - notes J
Go Search System. 5 Internals E -
" , , ' m navigation Mansos I$ ? ::I::il::;r:ur:)cl’itceastions and papers MansOS5.net QR code
http // anSOS neysvn/ anSOS = Main Page an operating .
- - = LUDF system for
= Mans0S wireless sensor networks and netted embedded systems. It is designed for users
* Pi rm kOdS = Howto Ubuntu familiar with C programming and Unix-like environment. MansOS supports various

Recent changes platforms and controllers, including TelosB and MSP430, Atmega controllers and

Arduino, and others. Users may develop and test their systems on a PC as a virtual
"mote".
General information

= Introduction
= Philosophy
= Architecture

Access (Download)

= Mansos installation

= MansOS SVN repository is open to public for reading. For example, to get the whole
MansOS tree in the current-directory/mansos do this:

http:/fjupiter.cs.fmf.lu.lv/dilab/index.php/Image:Qr_mansos-net-s.png
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Rezultati un secinajumi

s Secinajumi:
+ legultu operéetajsistemu iespéjams uzrakstit arT pasu spékiem
+ Tai jau ir dazi reali pielietojumi (SAD, LynxNet)
+ Labi parzinot operétajsistémas uzbulvi, ir vieglak rakstit ari
lietojumprogrammas
* Sava operétajsistéma — noderiga ka “smilSkaste” pétniecisku problemu
risinaSanai
s Rezultati:

+ Plakata prezentacija: G.Strazdins, A.Elsts, and L.Selavo, “MansOS: Easy to
Use, Portable and Resource Efficient Operating System for Networked
Embedded Devices”, ACM SenSys 2010 konferencég, 3.-5. novembrr,
Sveicé, Cirihé

+ Plakata prezentacija: R.Zviedris, A.Elsts, G.Strazdins, A.Mednis, and
L.Selavo, “LynxNet: Wild Animal Monitoring Using Sensor Networks”’,

REALWSN'10 konferencé, 16.-17. decembrf, Srilanka
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