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oM Z2fstct

Infinite Loop

Run All Tasks
(in the Task Queue)

AL icati Sleep Mode
& Kernel : ﬁﬁi’:;gl‘; "_owppmr} Wait for Interrupt
Initialization

Run To Completion
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olct, Mol AX|H main()el A @ =2l call hardwarelnit()F& A ECE hardwareInlt()
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=713t |8t TOSH_sched_init()& S &sto] AAHE24el B2 EfA3 F(Task Queue)E
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call StdControl.init()2t call StdControl.start()= 2t O Zz|H 0|MHdlM ALE35t= component
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TOSH_run_task()Z Tiny0OS EiA3 AHEHE SZHA|ZICH

module MainM
{
uses command result_t hardwarelnit();
uses interface StdControl;
}
implementation {
int main() __attribute_ ((C, spontaneous)) {
call hardwarelnit();
TOSH_sched_init();
call StdControl.init():
call StdControl.start():
__nesc_enable_interrupt();

for(;;) { TOSH_run_task(): }

< MainM 2| main() >
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< TinyOS Kernel, Task Scheduler >
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2. nesCe E3

nesC= component(Z U E) 7|ete] ==z gafdl ofofo|7| uf=2of ofz 7tx| Z&o| Uct
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otzfel a7 2 Blink 2= O Z2(AH0lM el =B MEf(FX)E 20oiF 10 RJUCk nesCe A=A
ES2 oHHolA~E o|8shAM =T = =0, otz TIE0olA Main component= O Zz2|# 0|M
of Bt=Al 2t =[42 componentO|dd, O|ZI0| SingleTimer, BlinkM component2} Z{zt2o|
StdControl interface2 4Z &[0 UL,



StdControl
@ StdControl i
StdControl

=

ByteComm

3. nesC =212y

nesCe &= commadll eventzt= 5 7HX| & ALSECH command= & EHM
Ol ¢ A0{e| &=L} H|XsSt], WEel BtEF0] A2 AT EQO{oA St2 SIEYAHZE
SEECLH evente= SHESO] SEto| sk Olall7t 2 R23HH, command (Y¥&)oll mHE
7ls = =5h= &=olct

ol Tof LdMst= O|HEE S&5t
2-Level Structure

Command (Bottom direction)
Non-time critical

Long running operations

Cannot preempt & can be preempted
Background computation

Events (Top direction)

Time critical

Small running operations
Cannot be preempted

Able to interrupt running Tasks

Zigtct o= A SEEIR Us EfAAE

sio] =2 m 71X| Z|ciz{ok

=
SAAZIX R, HAY Hdd=0 e BjAFe] ol S2E
st= 2A 2 F ot Ach o2t SI=0 AHEEE CIHEE ME[A FE0AM X2
o, 2E S SHEH UMz HM2[Eoh F, o/t sHEHE EfATIE
HXAIZ|2 SlHHE HS2H7F XMel=ct

Pre-emption2| 7HY (www.wikipedia.org)

Pre-emption as used with respect to operating systems means the ability of the
operating system to preempt or stop a currently scheduled task in favour of a
higher priority task. The scheduling may be one of, but not limited to, process or



I/0 scheduling etc.

Non-preemptability arises, for instance, when handling an interrupt. In this case,
scheduling is avoided until the interrupt is handled. Making a scheduler preemptible
has the advantage of better system responsiveness and scalability.

The schedulers used in most modern operating systems, such as various flavours
of Unix, can preempt user processes. This is called preemptive multitasking, and is
in contrast to cooperative multitasking wherein a process "gives away" its time by
utilizing kernel resources or by specifically calling a kernel routine to allow other
processes time to run. Some operating systems' schedulers (including Linux as of
the 2.6 series) have the ability to preempt a process while it is processing a
system call as well (a preemptible kernel).

Linux, Unix, *BSD, Mac OS X, and Windows NT are all examples of operating
systems that utilize preemptive multitasking; Netware, Windows for Workgroups,
and Macintosh System 9 are all examples of cooperative multitasking operating
systems.

nesC 2| E&2 otfiet Zon, Metdel =208 =22t 3 o=22| ufzol, o
FEo| 42 static(dH) M 22| LS 5101, Hutd Aol SHSoIM Al2E H=E|

ol A7|& ZH™zetch

~

[nes-si:]

Network Embedded System C Language

Supports TinyOS

Make applications for Network Embedded system

No dynamic memory allocation

Extension of C programming language

Efficient code for micro-controllers

Able to interact with old C code

Many C Programmer

C is little helpful for safe code & structuring applications

nesCet C= =2t 282 w21 AL, nesColl FIHE 7HE0| Component(Z = =
E)2} Interface(QlE{H Ol A) OfCF,

Componente= LZE2| EECZM LZTEQOE /e M AIESts FESE A2
ElCh 7|58 2ot 2 FECSE, RF &4l2] 7|=0| )
AbZ3tH ElCh Component & ==
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Interface= Z{ component =0| A|Z3t= 7|S (command, event)E A e|st=0l At

o4 si= ComponentE
EQoiE 2HEY =
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Component= ofzf{e} Z0| *.nc Tte| HEHZ =X5t0d, MEFEXH2Z Component=
Module, Configuration @2 F&ZEIC},

Module
xxXxXM.nc
Code file

Configuration
xxx.nc/oooC.nc

Wiring of components
Define wiring of Modules

Interfaces

XXX.NC

Contains only definition
Commands/Events

Z=(module)2 &M A== ZEQ I EXst= Aol EHEHE=2 *.nc O]
Ch. 252 o] 7ol &x=E X|est= maoln], 2 HOoIAE Sl Y &S0l
TeECt,
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UACH provides interface Leds = Lesd.nc 2IE]
str=2 Z& It WfolA FESto], CHE 2

HIZ2 252 uses 7|}MEZ CIE ZE0AM MBSt HME a8 STESI0| AL
& == 2ot oM ol& &, provides interface Leds; ol CHS=l= ZE=+= uses
interface Leds; OICt. uses 7|®9== QIE{HO|A Leds.nc Itoll Hel=[of U= FHM

= 348 358 4 Ycks ojolch,



uses 7|¥ == B JIX| eolE O =etst 2 nesC T2 Y ¢1of2]
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=h QIE{HolA0 M2 E HMELf O/HEE ALESICl AlESict=s 2o|ls, M3=Es=
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Component-1.nc Component-2M.nc
(Wiring) {Code)
Component-3M.nc
{Code)
<TOE> HAEZHES} Ql5HolA A& of

¢ 8ol M, App.nc = Component-1.nc 2} 2IE{H O|A Interface-1.nc £ 91Z =[0f
2/t Component-1.ncoll A1 provides interface Interface-1; 2 QIE{HO|AE X =35}od,
App.ncoll Al uses interface Interface-1; £ Interface-1= AFSStCt,

0| & &dliM, App.ncoll M= Interface-1.nc o Hel= U= HUME &5 &
= U2, Interfacd-1.nc off He[=/0f U= O|HEE F&SiCL,

HUE =& &St A2 it C AdojolMe & =&zt S35k OHIES=

71Z2| C AofoliMel et & & ZIHE O|E8r Callback &+ &1 SLst 7|
g2 Mot st=9ojolM Qe EIE wlstH Tof sHEStE oW E §trt 4
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Component
Configuration
Module

Provides
Uses
Interface
Command
Event

Task

Post

Interface m}2l2 Command / EventE Ho|st1 YoM,
M =(command)= CIE{HO|AE M3dt= HAEHEO s 1,
O|HIE(event)= QIE{H|O|AE AlRSH= HEZHEO & x|0{o} s},

v ol
¥, Blink.nc + (C'WsystemWUCBch...W‘tinyns—l xwappswilink) - cuiM1 [T][B)X]
SRS HEHE =W TETH)

B e HS ’r‘\

34 = occur every second. The initialization of the clock can be seen fad
35 *Iin the Blink initialization function, StdControl.start().<p>
36 =

37 = Bauthor tinyos-help@millennium.berkeley.edu

38 xS

39 configuration Blink {

48

41 implementation {

n2 conmponents Main, BlinkM, SingleTimer, LedsC, UART;

43 Hain.3tdControl -> SingleTimer.StdControl;

4y Main.StdControl -> BlinkH.StdControl;

4% BlinkM.Timer -> SingleTimer.Timer;

46 BlinkH.Leds -> LedsC;

35,3 ==

<O8> AxUHE, #Hu[elo|M

=
AP%EHZL of HEZUHEEE ZmHaold E= 2500, Main.ng,
BImkM nc, SingleTimer.nc, LedsC.nc, UART.nc

uel2 Ex et of mdE2
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>
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Cl2 E2lof ?X[FAHLL, E= 7.:.“4 27t ALEStE d 2 Joll EX B

47
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HEZ2| o|§2} 2lolold AEfE =elsto], s TS LU0l oM FEE {0
29 2 £ At 43F Main.StdControl 2| A<= Main 2 420 U2} ZxZHEQUS
t == lct, Z2{L} StdControlofl CHSH Mol gich ZTmAa|o|MolM AZLHESR} ol
E{HO|AE FESI= “ . "9 ALEE OldlistH, FIH&el nds Xl Lotz £A A
THEQ} ClEHO|AE FEE F= Uch C A= ", 7 2] ¥&o| F=x=A e He
TE 72 i AFSECh nesCOHlME HlxoHH HEZHEONAM HI Ee ALESt= 2
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Z=Ctd g = ok A FelofMoiM v L 7 ABS HEZHEE °ololstl, FES
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SYUSE %o oo|E ZoL}, Qe HOo|AN AEHE HME Es= OHE S4+E 20|
st7| 2ol 2= EAMAl0 F2lsHor Shct.

43Z Main.StdControl -> SingleTimer.StdControl; = Main Z XA E2} SingleTimer
AEZHETL O{EHA dZ(wiring) =0 U=XE ZEESCh Mainzb  SingleTimer=
StdControl O|2t= QIE{HO|AZ dZEl Zd0|0{, SingleTimerZt StdControl 2IE{iH O] A
£ M35t MainO| StdControl QIE{HO|AE AFZSEHCE SingleTimer.nc ZHoll=
provides interface StdControl; Ol2t= Z =71 Z&E0 AT, Main.nc o= uses
interface StdControl; Ol2t= T EJ} Z&r=[0] UCE wh2tA] StdControl.nc IZtof & 2|
=0 = HWME &===0| SingleTimer.nc Ttofl & =Ch StdControl & O|HIE
7t eAXIEE, 2hekoll ActH, s oM EE=0| Main.ncoll T8 & Zdo[ct,

Y -> "(wiring)e| 2|a|= M S (provides)2t ALE (uses)e| EAHE FEEstch HMIo|2f
= oo|et= CIEA M E 29E0| M3xte BHHE =AUt o] 7|59 2oolE 5
AMeh o) AM HME b TEHE ZEJ e 2ol JU=X| ZEQ QR|E X|A|S

(@]

A
0 Ackd shAfsfol Btof 2to[oE 2 N -> "t Nt = 7, FIHX| 7|7t Ach Y = " 7|

46= 2= UM O|AE M2fet ZPCH 428X LedsCc ZEUHEZIE AE & =
U, el Aols HEHE Fof * . " o] HS|11 0[o{A ele ol O|F0]
H&UA0J0F SHAI2E, 7[M= HEF=[0] UCh HEHES2 S lEHolAz A&
z|ofof SH7| mf 2ol M2t s Huldel= oY B HoIAE HE &+ Urt
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HEE) =) =M H(B) 1 ESEH)
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*f
dule BlinkH {
provides {

interface StdControl;
H
uses §

interface Timer;

interface Leds;

interface StdControl as ByteControl;

interface ByteComm;

¥

H

plementation {

FE22
* Initialize the component.
*
* @return Always returns <code>SUCCESS<{/code’
*®%f
command result_t StdControl.init() {
call Leds.init{);
call ByteControl.init();
return SUCCESS;
H

50,8-1 39%

68 //
69
ia iy
71
72
73
L)
75
70
77
78
79
88
81
82
83
84
85
86
87
88
nt

*xF ~
command result_t StdControl.start() {

// Start a repeating timer that fires every 1080ms

call Leds.redOfFf({);

call Leds.yellowdff();

call Leds.greenOff(};

call Leds.set(B8x7);

call ByteControl.start(});

return call Timer.start(TIMER_REPEAT, 1680);
H

Fxx
= Halt execution of the application.
This just disables the clock component.

*

*
* @return Always returns <code>SUCCESS</code’
*xF
command result_t StdControl.stop{) {
return call Timer.stop();

H

Fxx

* Toggle the red LED in response to the <code>Timer.fired</code> eve

- h
86,0-1 72%
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mE EEE ERAI =S HE) FW ZSH)

OERE 8@ e 4554
80 x S
o8 * @return Always returns <code>SUCCESS<{/code?
L'k | *®%]

92 event result_t Timer.fired()
93 {

a4 call ByteComm.txByte{Bx41);
95 call Leds.redToggle();

96 return SUGCCESS;

97 3

98

o9

188  async event result_t ByteComm.rxByteReady{uint8_ t data, bool error, u
int1é6_t strength){

181 return SUCCESS;

182 H

183

104

185 async event result_t ByteComm.txByteReady({bool success){

186 return SUCCESS;

187 %

108

189 async event result_t ByteComm.txDone(){

118 return SUCCESS;

111

112 } A"

112,1 HEE
<JE> AxHE, 2=
252 SlEHOo|AE HME EE A0, U9 OHMEI} A £ TS 73
stch &, C 2109 MY A== TEE MIsich
3622 BlinkMO|2l= 2EE& Helst 20, o] 252 QIEHO0|A StdControl & X

=35t1, Timer, Leds, StdControl, ByteComm QIE{HO|AE ALZSiCl 36EFE 45ZE 7K
= 2= BlinkMoll CHalf HAMHE Medst Ao Z, MSst= QEHo[ALe] HIMESO
2 Zdo|od, ctE AEZHENA H3st= QEHEOIASE ALSSH0] $&5tL] O/HEE A}
28 Hg ®EdE,

37, 382 StdControl QIE{HO|AE X S (provides)stl US LIEHHD, CIE HEIHE
ol M= O] °_|E1IrIIOIﬁ% A& (uses)d == UCl HM=st= StdControl.nc CIE{H Ol A mp
of HelEl HME £0| BlinkM.nc Tt sSicholl E==2 =t StdConrol.nc T
= =elsf 2™, command StdControl.init(), command StdControl.start(), command
StdControl.stop(), Al Z7tX| HMEE Heolstl ULCH

DW

4001lM 45& 7IX|= AbE(uses)sl= QIE{HOIAE <2|o|stc), Af

CE AEZHEO|M HMIsk= CHHOolALl HME FH+E SE5t0 Mle = 2
ClE{H|O| A0 OIHIE &=7} Heo| =0 UCtH, O[HIE &+E FesI0] AYMAIZICHE
elo|g Ztm Jch

41E2| Timer.nc QIE{HOlA TS commnad Timer.start(type, sec), command



Timer.stop()2l & HME &2} event Timer.fired()2l & 74 O|HIE StJ Heo|l =
2UACt BlinkM Z&0M= 2 AEZHEOAM M35t= Timer QIE{HO[AS] HME T
E S &5 4™ A2 £ A20d, Timer.fired)E Er=EA| ?@sm Sl S O|HIE HZHMA|
Adle = AT EF sHot stch CiEf, O[HIE 2t Ao Aldie Zd0] gleH, o S&S
ot ZECZ H|QFH ECt,

BlinM HAEZHEOA A= U= CHE A HO|AQRl Leds, ByteControl, ByteComm
=R3= S

[
SUst WHOE HUE TS, OME BHE ALSSCH
3Fo| " as " IYSE sfLiel HEUE ool SUB olefHolATt ofF ¥ o=
SHOR AIRE W, ZEAIBOR I8t BES Y| 9Is AIBBHE FSolch AHE
O

StdControl O|Xx|2t, 38=<2| 2l

=

AtEStE QIEHO| ALl HUE S0 FHE ZEE 27| flaiMe, &2 Adurelol
MollMel iz HAE Ftot M ZE=ot fIXIE upetsfor stk X did=Es Z=E
57| flsiMe &l Zdureold meds Eelsfor =

i
&3l SingleTimer.ncHl Al M3 == Timer QIE{H O[A

E’ Timer.nc (C: WsystemWUCBchgwanDpM‘llnyus 1.x¥WiosWinterfaces) - GVIM

41 includes Timer; // make TIMER_x constants awvailable

42 interface Timer {

43

Bl fxx

45 * Start the timer.

46 #* @param type The type of timer to start. Valid values include

47 * "TIMER_REPEAT' for a timer that fires repeatedly, or

L8 * “TIMER_ONE_SHOT' for a timer that fires once.

49 * @param interval The timer interwal in <b>binary milliseconds</b> (1/1824

ca * second). Hote that the

51 * timer cannot support an arbitrary range of intervals.

52 * {Unfortunately this interface does not specify the valid range

53 * of timer intervals, which are specific to a platform.)

54 * @return Returns SUCCESS if the timer could be started with the

1 * given type and interval. Returns FAIL if the type is not

56 * one of TIMER_REPEAT or TIMER_ONE_SHOT, if the timer rate is

57 * too high, or if there are too many timers currently active.

58 */

Lo command result_t start{char type, uint32_t interval);

68

61 fAad

62 * Stop the timer, preventing it from firing again.

63 * If this is a TIMER_OME_SHOT timer and it has not fired yet,

64 * prevents it from firing.

65 * @return SUCCESS if the timer could be stopped, or FAIL if the timer

66 * is not running or the timer ID is out of range.

67 */

68 command result_t stop({);

69

7 fEx

71 * The signal generated by the timer when it fires.

i2 */

73 event result_t fired();

78}

i5 w
43,08-1 ==

<2> elefol A



r

56 interface StdControl

57 4

58 fx

59 = Initialize the component and its subcomponents.

68 *

61 * @return Whether initialization was successful.

62 =/

63 command result_t init();

64

65 Fex

66 = Start the component and its subcomponents.

67 *

68 * @return Whether starting was successful.

69 =/

Fi ] command result_t start({);

7

i2 Fex

73 * Stop the component and pertinent subcomponents {not all

ih * subcomponents may be turned off due to wakeup timers, etc.).

75 *

il * @return Whether stopping was successful.

¥ =/

78 command result_t stop{);

79 § v
79,1 H} St

<a8> ole{mo| 2

SIE{HO|AE HEHES HEHEZS HUES OliES AT, THES HAISHE o
g2 sich olEBo|A Tigo| MelE FHWSS Ol E BBl HEHE Zhof iz
% slood, SIE{HoOlA0| HeolEx| e s T SHUOMEH HEEo= ALSECH
=, LRI} of 7]52 TEsl0f ol o2 HEWEO NIstnAL Stotd, olEH|of
~ Oigg THED, J0 HEE HEWEES FAMsHA HBsior sk B, ojw 7|
Sg AIBsIIA @ me, O 7|50l THE HEUEO|M MBIk oleBHolAS AL

2l O8 &, Timer.nc 2IE{HO|A = 41ZE0M & Hut 2l Timer.hE include 3t UCH
interface Timer= command result_t start(char type, uint32_t interval); 59, command
result_t result_t stop(); 68Z, event result_t rired(); 73EZ2 Holstl UcCt 07|A
command =& Timer QEHOIAE HMI3ste ZEZHEONAM F8=04, event = Timer
CIEH|O|AE AlB5te HEHEOA TS ECE



module PTimer{
provides interface Timer;

implementation{

command result_t Timer.start(){
dosomething();
dosomething();

) return SUCCESS;

command result_t Timer.stop(){
dosomething();
dosomething();
return SUCCESS;

2 ol el &0| PTimer 2&2 Timer 2E{HO|AE XN S (provides)stll, Timer.nc /&
HolA midof| MelE command@! Timer.start()2F Timer.stop()2 Et=EA| XMS3lof StCt,

= L —

module UTimer{
provides interface GoUse;
uses interface Timer;

implementation{

command result_t GoUse.dosomething(){
call Timer.start();
call Timer.stop();

) return SUCCESS;

command result_t Timer.fired(){
dosomething();
dosomething();
return SUCCESS;

L2 Timer QAEHOIAE AlZ(uses)st= ZE0A= 2 oAM2F 20| Timer.nc Of

Hel=lol U= command TE call FIREE OolFHM FFH, AE AlZIch O]

command == AZ(wiring)=l0] U= AEHEO F3E0 Uch A& (wiring)=2 &
= S

Ao Fejold mUe sels

—

[©]

rok

FC},



(}Eonﬁguration UApp{
implementation{
components Main, UTimer, PTimer;

Main.StdControl -> UTimer.StdControl;
Main.StdControl -> PTimer.StdControl;

UTimer.Timer -> PTimer.Timer;

configuration ®3&(wiring) &teff= &tel Zo|oefold2 =elafol stch ¢ HEME
UTimerdi| Al At&Z(uses)st= Timer QIE{H| O|A+= PTimero M X3 (provides)={Cct= ¢4

Z(wiring)g& all F0{0F BiCt,

task vold sendData() | // send sensorReading
adcPacket.data = sensorReading;
call send.sendi{&adcPacket, sizeof adcPacket.data);

return SUCZCESS;
|

event result t aDC.datarReady(uintle t data) |
sensorReading = data;
post sendbatal();
return SUCCEESS;

<JdE> EjA 3

mo o
{0
%
x
rir
(@]
28
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M
i
:
f0
on
i

EjAA0 Hols ¢ 04|X1|5H%* task 7| E=E QEHEF—D# 2|HEIY 2 voidE s &=CF. Ef
H
=1

HEZOAM ZE onlE Z=Ch HEH

(=) IT
[ a— . ! = A
A== A7=Ol Holirl SZof dlsh, AFAEN ARE2 EHAISES post 7|%
soff EUF 2LAE 28R Y £ UCt

—

atomic 7| ¥ == atomic { } Bl M= SIERO] AEHEHEII LMEX] A= H
o|st= Zo|n, O|Hl E(event) EolM ™A HE=E Al2E of, Zue{st Z1
MFO'EUF Hi2=2| race condition® & sh= ZO|Ch

f2oil, 0642 O|H E oM SUst HEE A

(warning)& EA|SiCL O] B

O E Bt ofm|L} walEt

> HF
o Mo %0 n\U
i

2|5, He HA =AME B —’F giCh oFek, ZHEX}Z| B1=2| race conditionge &t
Alstn o 7K OIHJEJ Aldlof U2 B¢ HEIE S| &otH, B MdA|o| no_race
2l= 7|91 E2 Aoy dI(warning)e MHE = UCH



4. VMPlayer 7l &4

VMPlayer& O| &8t Tiny0S 7Hgt &2 F&2 Linux, Windows, MACOS S¢2| CIgt
SHENM LRE I BEE 7FE = Ut AHE mf-2ol, Eo|l AFE=ED At 8
Lt Linux / Unix 7He 2tdof =stX| 22 JHEXEodA 2 71X 7|28 el ALSEH Ol

N

Ha==ElojoF stoh o EollM= VMPlayer(2.0 ol4h)Z TinyOS 7H&&tZ Fedora OlC]
(Kmote Release) == EOHE o|Zct M%|, AtSEEol| sl A etct.

VMPlayer& A X|5t1, TinyOS 7H&EtA Fedora O|0|X|E SHEE[A 0| SAFStch
VMPlayerE& Al8ist1, virtual machine configuration file2| 21X X|H $tct.

YMware Player ﬁ_(l
The location of this virtual machine's configuration file has changed since it was last
\4_:/ pawered on.

IF the virtual machine has been copied, wou should create a new unique identifier (ULID).
IF it has been moved, you should keep its old identifier.

IF wou are nat sure, create a new identifier,
‘what do you want to do?

(&) Cieate

O Feep
) Aways Create
O kiai Koep

? &2 Fo| LIEtLIH, CreateE MEASICE LEIMO=Z ZHFEIF HAEM LBttt
O 2lef HEZS0 tHalM= 2l = 2elg MEsot

Y fedora-fch-i386 Player - (@ CD-ROM (& Floppy | B8 Ethernet - | @) Audio

Fedora Core release 5 (Bordeaux)
Kernel 2.6.15-1.2854_FC5 on an i686

= Emote Dev. Release for UWPlayer 2.8 (RB8B113)

- soptstingos-1.x, sopt-tingos—2.x

- Tiny03 Korea Forum, waad.tingos.or.kr

- Jeonghoon Kang, jeonghoon.kang@gmail.com

- Default root password @ tinyos

- use satrxfced (xfce window mode) or startx (gnome window mode)

- use uvnczerver (it needs uncuiewer from MY-Windows)
check IP address and port number in order to use wncviewer
ex) 192.168.1.186:5981

localhost login: root

Password :
Last login: Mon Jan 28 84:84:54 on ttyl

Currently, Tiny0S-1.x env.

TOSROOT=ropt tinyos-1.x
TOSDIR=ropt-tinyos-1.x-tos
MAKERULES=ropt-tinyos-1.x tools/make Makerules
MOTECOM=zerialB@ devrttylsSpl:telos

[root@localhost ™1 _

[To direct input to th

VMPlayerZt 2|55 2E5ts 2tto| XLt 2739 issue HAIXIE £H5tH, 21



olg Z|ctelch issue MAIXIE AMEHEM, root / tinyos 2 2208 = ASS & =
Ct. VMPlayer &2z S0{7te{H oAz ZE2/5tL, VMPlayerol A Hifxd L2224 ™
ALT-CTRL 7| & SAlol F2ct 232 Fo= tinyosE ¢354 22 HAIXIE & F
OI,:_'_
AA .

LEM o 2= startxfce4dE A S 7HHE A =PE A;A|F|04, gnome stE 2 A&
AZI7] 2ISIME startxE & ZEZEof|M AldstH =ch Qe Z= XFCE &S 7|2

OS2 Myt

&) fedora-fe5-i386 Plaver - @ CD-ROM (i Floppy | BB Ethernet ~ | @s) Audin

inyos.net

KETI
TinyOS '

Next Tier of the Internet

Ti n‘y (0)3

flet 2 D82 A7t dAE dEjolnd, == x|4Eel ofo[2& O[EdiAM Eo|
g2 ddAlZIct

Currently, TinyOS-1.x env.

(TCSROOT=/opt/tinyos-1.x
[TCSDIR=/opt/tinyos-1.x/tos
MAKERULES=/opt/tinyos-1.x/tools/mke/Mkerules
MOTECOMEserial @dev/ttyUSBO: telos

[root@ocalhost ~]#




Z7|0l= Tiny0S-1.x Zietd ez ME=0| Uck fIXMEH VMPlayerZt s=tstl 7|2
E9| M O{HO| VMPlayere 2 Ho{Zt MEfoiA] KmoteE USB ZEof ¢iZstH, otef O &
M3 VMPlayere| X|=EA|Z0| Future Technology Devices USB Devicezl= B 0| 4ZICt,
ol HES EZEM, =3 U= dF= VMPlayerZ| MHAHAS 1, o =8 U= EF=
WindowsZ} MO # & ZE=Ch.

& fedorafc5-i386 Player - (@ CD-ROM (G Floppy | BB Ethernet ~ dio [ Future Technalog

|[Elroot@localhost~

otz OB =2 Fedora Linux AEHOIA] TinyOS 7H&S <lalf @=dst & JHel »@WAHO o
X|olck.

on |3 Floppy | BB Ethernet

[root@ocalhost Blink]# motelist
Reference Device Description

fdev [ ttyUSBO FTDI FT232R USB UART
[root@ocalhost Blink]# cd Jopt/tinyos-1l.x/apps/Blink
[root@ocalhost Blink]# make telosb

[root@ocalhost Blink]# nake telosb reinstall,1 bsl,{dev/ttyUSBO
[root@ocalhost Blink]# source fopt/env.scripts/env.opt.tinyos2.x

Currenrly Tiny05-2.x env.

T%Rwrzloprfrinyos—2 X
TCSDIR=/opt/tinyos-2.x/tos
MAKERULES=/opt/tinyos-2.x/support/make/Makerules
MITECOMEserial @dev/ttyUSBO: telos

[root@ocalhost Blink]# [l

motelist = &A O{EH USB ZEo| moteZ7t AZEO U=XE =g F= UeH
make telosb—= telosb Z2Zol %7 OfEZEl#H ol ZEE AnY si2l= HBHOo|04,
make telosb reisntall,1 bsl,/dev/ttyUSB0 = USBO0 ZEZ ZHulEl telosb A& H}
O|o|X|E CtR2EE si2l= HHoloh source /opt/env.scripts/env.opt.tinyos2.x =

tinyos-2.x 7HY Ao =2 HASIEIE HHO|C
VMPlayerE ALE35H04, I=R0M 2ede Ao 7HE XAl == Aol (=



E 09)°t 2lsA(HAE 0S) 7te| e ZR/O0|ct Sambag O|&35t0], W ESA =
et 2lsAa7iel nld IRsie e A= BHMIOM siY F
\ '\ 192.168.1.100 2i=35tH = 2542 IP FAE @7 fsiM= ofel D ME,
ExZE doM ifconfig WHES e sich

udio | @ Future Techn

(F) B o

[root@ocalhost tinyos-1.x]# ifconfig

leth0 Link encap:Ethernet HWaddr 00:0C:29:62:B6:44
inet addr:192.168.1.100 Bcast:192.168.1.255 Mask:255.255.255.0
ineté addr. feB0::20c:20ff:fef2:b644/64 Scope:Link
UP BROADCAST RUNNING MULTICAST WMU:1500 Metric:l
RX packets:25083 errors:0 dropped:0 overruns:0 frame:0
TX packets: 37353 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000

RX bytes:1625777 (1.5 MiB) (10.6 MiB)

TX bytes:11178366

Interrupt:17 Base address:0x1400

Link encap:Local Loopback

inet addr:127.0.0.1 Mhsk:255.0.0.0

inet6é addr: ::1/128 Scope:Host

UP LOOPBACK RUNNING MU:16436 Metric:l

RX packets:55 errors:0 dropped:0 overruns:0 frame:0
TX packets:55 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:0
RX bytes:5488 (5.3 KiB) TX bytes:5488 (5.3 KiB)

[root@ocalhost tinyos-1.x1#

HFZPOM \\ 192.168.1.100& < stH, ofsiet 22 Fo| LIEHtCh
PasswordE tinyos / tinyos 2 25tH, 2|5A2| [share Cl2H E2|of 2 H

Ct

192,161, 1000 99 =
e

AR OIS

IR

&
| Default,rdp

1,44 KB

¢ My Computer

— 21

(=)
T
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4

B mo Hu



# Samba Server (192.168.1.100)2] tinyos (=1
OE BEE =220 SAFIE EHD ESH __
QS -9 - LU pEN | @E-@DHH XM
P Z4(0) L7 9192, 168, 1. 100Winyos v Bos 9z @3 nsnzy »
e

me 2 =0 3g

o D2IH A S0 B0
¢y SOS AN HA

JIEF AR

A8l

tinyos

2HH 750 KB € Internet




5. 11 2| AlstE

TinyOS 7Hgt 5+ DVD

http://www.tinyosmall.co.kr/shop/shopdetail.htmI?brandcode=016002000001&search=&
sort=brandname

Xubuntose| A<= ofef H3A FH=

http://sing.stanford.edu/klueska/running_xubuntos_vm.html
VMPlayer 1.03 2 USB AFSA[of of2f A5t

Fedora ID - root / PASSWORD - tinyos
2 ™=a0| (shell command)

cd , Is, Is -al, mkdir, rmdir, cp, env, env | grep TOS, source, grep -rn tinyos *,
find ./ -name good, clear, exit, printenv

jrn )

ATS=ON BROAEL] MH
2% d

irectorydi| tinyos-1.x source tree copy

ifconfig
mount.cifs //192.168.1/1/tinyos /opt/mnt.win
umount /opt/mnt.win

/etc/profile.d/tinyos.sh 44 A

export TOSROOT=/opt/mnt.win/tinyos-1.x

export TOSDIR=$TOSROOT/tos

export MAKERULES=$TOSROQT/tools/make/Makerules
echo $TOSDIR

echo $MAKERULES

export MOTECOM=serial@/dev/ttyUSBO0:telos

AP =0oM HHE Td(ATRE) 7t SEE ot 47



B EH5IA| Rht2 mHoll= source envTl Ol2t1 S MHE S2Hs ot
=AM envTlS DHED 2|52 HoilA dos2unix TS shH Assl =

make telosb reinstall.2 2= @W&ES W S0, make?t s2t& otstH

Jopt/tinyos-1.x/tools/make ¢te| HE ulse| ZEE 7772 #HE

ofl) chmod 777 *

e, aEotolC|, RF MZ| H}RT]
7|24 S 2= /opt/tinyos-1.x/tools/make/Makelocal € & L Ct
Makelocal L &S ofef{et Z0| v E Lot

EE= /opt/tinyos-1.x/apps/Blink Lol U= Makefile ol F7tall &= &L .

DEFAULT_LOCAL_GROUP=0x01

PFLAGS += -DCC2420_DEF_CHANNEL=12
PFLAGS += -DCC2420_DEF_RFPOWER=31
PFLAGS += -DDEFAULT_BAUDRATE=38400
AME2 11~26 / RF Power= 1~31
zue 2 o

=<

2= ¥y

Mo

make telosb

make telosb reinstall

make telosb install

make telosb reinstall.1

make telosb install.1 bsl,/dev/ttyUSBO

WindowsOl| Al 37 ClEEz| 4N
ifconfig 2 $ZH windows2| IP &+¢l
mount.cifs //192.168.12.1/tinyos /mnt

nple| A< chmod 777 , dos2unix 2 AtEj HZA EHR

e Ol S

ifconfig 2 &4 Linux IP &2l



=
Zo| =2 U

2SEAEO \ )\ 192.168.111.11 2}

tinyos / password : tinyos

id :

A S A

vi /etc/samba/smb.conf o /= IP Allow £ &0
oI5t IP7F 2 JtssStEs Ad™

ifconfig ol A 2+9

nesDoc TF
/opt/tinyos-1.x/apps H5<2| application S|

make telosb docs

cd /opt/tinyos-1.x/doc/nesdoc/telosb
firefox /opt/tinyos-1.x/doc/nesdoc/telosb/index.html
= YAMAME HA 517

OscilloscopeRF 2| S=H4IME TelosBol <
¥

il

Eid=s i
= TZhol

F

plal
rir
ofr
rir

InternalTempC.nc A= H E file
find {&7|A|=te C|2 E2]} -name {0 X}

find / -name *InternalTempC.nc*

N~ &t
=f

off, fi
HamamatsuC.nc ZEZHE=Z BZHsHCt

Java A& 2
- SerialForwarder
java net/tinyos/sf/SerialForwarder &
. %‘%;{Eﬁﬁéﬂ < FollM serial@/dev/ttyUSB0:telos = AFA2| A[AHIO] S| %
Z=Ct

- Oscilloscope
java net/tinyos/oscope/oscilloscope &
scroll EE= zoom out Y, HHES =81

stodof| g =7 oF a2 K|

Surge &8 HhH
java net/tinyos/surge/MainClass 0x7d &
d S

A H



ifconfig € %A, Linuxel IP &fel
windows EAH7[0f A \ \ 192.168.11.1 o2} X|H =7 EC7I E¢
id : tinyos , password : tinyos

S| LA

Vi /etc/samba/smb.conf of A= IP Allow F&d
ifconfig Ol Al &telstod SAf =zFel IP7F 2 7tsste S A= JA=A &l

I:ipu|x0:|H WindowsE ot28 st= 28 (=|=S0|H 2o H4HE samba AtES HE
shilch)

mount.cifs //192.168.11.1/tinyos /mnt

TinyOS 2.0 A X[ 2

http://www.tinyos.net/tinyos-2.x/doc/html/install-tinyos.html

Tinyose| AtEE flsiMe= 34 FIHX| Az ZX|E Zdsto{op stoh & =
JHetEtd (AT, 2lsA & £)of Mx[o|1, T HME Tiny0S 2AFE= Mx|0

=

Tiny0S 7HLEH S 2= Linux A& &E S 98 Cygwin H%x|, SAE AT EQNHE ¢
St JAVA M X[, Mote& ~ZEQIO{E st Autd Mx|, #@vsx MYo| E€sict,

TinyOS ZE= M X[= CVS(http://en.wikipedia.org/wiki/Concurrent_Versions_System) A
HEFE SXATEE ChREol MX[St= 20| ER5IE,

1. Java 1.5 JDK A X|
Download and install Sun's 1.5 JDK from http://java.sun.com

TinyOS 1.x2| Java Alsi&tA S 2|8t Javax Comm API = www.tinyos.re.kr 2| files 7|
AlEo A Zrol M x[etct,

fE!

2. Linux &td M X| - Cygwin AX| (Linux AtEst= 29 Z2 ¢l

ilfo]

http://www.tinyos.net/dist-1.2.0/tools/windows/cygwin-1.2a.tgz

3. Mote & Zulale{ AX|



TI MSP430 & Zutddy
Cygwin Y= Linux Shelloll A ofzfet Zto| Aldstod MX|
rpm -ivh msp430tools-base-0.1-20050607.cygwin.i386.rpm

otel os L= dependancy EHM7F LM sStH ofefjet 2 g E A

02

rpm -ivh --ignoreos --nodeps --force msp430tools-base-0.1-20050607.cygwin.i386.rpm

ofzh rpm TILES =AMUZ MX| (Windows &< 57H, Linux &< 77H)

Tool Windows/Cygwin Linux
base msp430tools-base-0.1-20050607 .cygwin. i386.rpm msp430too | s—-base-0.1-20050607. i386. rpm
py thon _
msp: 0o ls-python-tools-1.0-1.cygwin.noarch.rpm msp: ools-python-tools-1.0-1.noarch.rpm

100 430tool thon-tools-1.0-1 i h 430tool thon-tools-1.0-1 h

00Is
binutils msp430tools-binutils-2.16-20050607.cygwin. i386.rpm msp430tools-binutils-2.16-20050607. i386.rpm
QCC msp430tools—gcc-3.2.3-20050607 .cygwin. i386.rpm msp430tools—-gecc-3.2.3-20050607 . i386. rpm
libc msp430tools- 1 ibc-20050308cvs—20050608. cygwin. i386. rpm E;p‘mmoo's" ibc_20050308cvs 20050608 1386.r
. . msp430tools—jtag-1ib-20031101cvs-20050610.i3
| tag Not yet available 86 rpn
gdb Not yet available msp430too | s-gdb-6.0-20050609. i 386 . rpm

4. TinyOS Toolchain (nesC, tinyos-tools)

rpm -Uvh nesc-1.2.8a-1.cygwin.i386.rpm

EE= rpm -Uvh --ignoreos --nodeps --force nesc-1.2.8a-1.cygwin.i386.rpm = 4 %]

nesC : nesc-1.2.8a-1.cygwin.i386.rpm

tinyos-tools : tinyos-tools-1.2.3-1.cygwin.i386.rpm
5. Graphviz A %]

nesC documentE MMAMSt7| 9|8 Graphviz€ http://www.graphviz.org/Download..php
ol M Cl2=2=3t0 MX|stC},
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cygwin, Linux shell OlAl= export, unset HLZ HAHFTE FI} wMAHE = Uch
&2 stdvsot d- = 0{of

Tiny0Se| 7HetstAo| =AM =0 A= Makefile ofzH
Aot so =ges F=ye = Ach
td B=7t MY = 0{of &

=8

Tiny0S 2.0 o A<= ofzfet Zol
TOSROOT=/opt/tinyos-2.x
TOSDIR=$TOSROOT/tos

MAKERULES=$TOSROQT/support/make/Makerules
CLASSPATH="cygpath -w $TOSROOT/support/sOt/java/tinyos.jar

CLASSPATH="¢$CLASSPATH;."
PATH=/opt/msp430/bin:$PATH

Zt 25 FII5H| fIsiM= otz et 2Ol export WHE Ol Sa

—

export TOSROOT=/opt/tinyos-2.x

Hzoz #HA M=o

env | grep TOS €2 &Y
3t4d B2 SILMM ol SE5ts A2 H&E8X™ol2R, Shtel ne, o & Ed
envT2 2f= Tiedo| 6&E2 &4 MY 282 =HM6H =12, shell A20iA source envT2
2t Mt B HEU 25 M ZECf

b

oo

TinyOS 1.02| Z<= TOSROOT=/opt/tinyos-1.x,
MAKERULES=/opt/tinyos-1.x/tools/make/Makerules £ #HZ3 =™ =l a2 i

St= JAVA Z=2=Z HZstH =t

[TinyOS Source code Download]
StCh, gk ol ghe

TinyOS stdeis= d™o| St TinyOS source code?t #IX|3i0f f

2+ TinyOS source tree rpm ItY S Cl22E 2ol A X|3Hx|gH
2IHM= cvs TFE O|S50{ cvs MEHZFE C

o

U

In L
nx
H
el

HEHE FXISH
Alotct AHlolE

st ol Zch.
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MX|ZE HIESIHO|M DIRA QEZE HES F2H ofzfe} Z0o| pop-up M=ol CVS
checkout O|2}= &=0| A M=C,

ofr

CVS Z2}o|ed E= www.tortoisecvs.org & AlEst= Zd0| ZHH

CM E0M

S E0E
ORI B3 =M
Mz LE(E)

€ CWS Checkout,,,
# CVS

OIE BRI #HAily  Cirl+Z

#* TortoiseCYS - Checkout Module E|
Module | Revision | Options
Previous CWSR0OOTs Module

e ; [ ] oot/tinyos tinyos-1,x
CVYSROOT: |'pserverianonyrmous@tinyos, cvs, st neti/cvsroottingos
Protocol: Password server (ipserver:) v
Protocol parameters: w
Server: v
Paort: v
Repository folder: v
User name: v
Madule: [inyos-1.x ¥/ | Eetch list,.,

(0] 8 ] [ Cancel

Protocol2 pserver, Server= tinyos.cvs.sourceforge.net (£ tinyos.cvs.sf.net),
Repository folder= /cvsroot/tinyos, user name= anonymous, module2 tinyos-1.x EE
= tinyos-2.x £ MO{FM, tinyos-1.x / tinyos-2.x &AFEE CIRZE B2 = UCh



