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01 ~ 0|2 IoT A4l

(218: Helen Gill, Ph.D. CISE/CNS NSF presented in the Symposium of Safe & Secure Software and Systems, June 15,2010)
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IoT KAto| 7|2 X

Any TIME connection

» On the move
* Outdoors and indoors
* Night + On the move
*Daytime * Outdoors
* Indoors (away fromthe PC)

- At the PC
-4 Any PLACE connection

« Between PCs

* Human to Human (H2H), not usinga PC

* Human to Thing (H2T), using generic equipment
* Thing to Thing (T2T)

— Sowrce: ITU ad apted from Nomura Research Institute



01> S| IoT 7|29 ZHH (S 2 H)

« How to build the service infra-structure ?

e Is it materialized the sensor/actuator interaction in real-time ?
- Guarantee the determinism and solve the security issues ?

 Why and how to messaging among mobile and stationary IoT ?
- The Big Data technology increase the quality of human life ?

« Applying Open Source ?



| TIoT Infra A{H|A

- Typical wireless network are based on infrastructure

- E.g., GSM, UMTS, WLAN, ...

- Base stations connected to a wired backbone network

- Mobile entities communicate wirelessly to these base stations

- Traffic between different mobile entities is relayed by base
stations and wired backbone

- Mobility is supported by switching from one base station to
another

- Backbone infrastructure required for administrative tasks

((((((((

Gateways IP backbone
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i Mobile
Fixed
=
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01 ~ THE WALL STREET JOURNAL.

Forget 'the Cloud’; 'the Fog' Is Tech's Future

I'm as big a believer in the transformational power of cloud computing as anyone you'll

meet. Sr:nar‘tphones, which are consla.ntly seekill'\g .and ljetrieving dalta, don't make Write tO Ch I‘iStOpher M ims at
sense without the cloud, and any business that isn't racing to push its data and . . .
software into someone else's data center is, in my view, setting itself up for disruption Ch r|stopher.m | mS@WSJ.Com

by a competitor who is.

But cloud advocates are fond of declaring
that 100% of computing will someday

reside in the cloud. And many companies
are in business to sell you on that notion.

Here's the reality: Getting data into and
out of the cloud is harder than most
engineers, or at least their managers,
often are willing to admit.

The problem is bandwidth. If you're a
company simply seeking to save the cost
and headache of storing data yourself,
the cloud is great as long as all you need
to do is transfer data back and forth via
high-speed wiring.

But in the world of mass connectivity—in
which people need to get information on
an array of mobile devices—bandwidth is
pretty slow. Any business that sends data
to mobile devices, be it airline reservation
systems for consumers or business data for a mobile sales force, grapples with the

=~ limitations of wireless networks. Overall, according to the World Economic Forum, the
r\ Q h'\’q U.S. ranks 35th in the world in terms of bandwidth per user.

R

Brian Ajhar

10
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Aggregator
Application & Edge Node
Business Logic ~ (Services)

5

LAN or
Carrier /
Metro

M2M
TCP/IP, UDP, PPP

Home
(Building)
Network ?
= Mobile
HTML or JSON
Fixed
iL‘T‘—f
Clients

11
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» Introducing Among Individuals and with the Environment
- Direct communication among neighboring systems (gossiping)
- Indirect communication via the environment (stigmergy)
- Interaction with (stimulation by) the neighbors and environment
Identifying location of itself and neighbors
Clustering and collaboration
Delay Tolerant Communication

- Opportunistic service
(activated when the time, the location, the users just matched)

-—— - Indirect communication
\/via the environment

Local work
in progress

Direct interaction

—'-hv . .
r\Q.n-A via signals 13



02 ~ IoT2} Open Source &8 (?)

« JIoT &l @4 7|=F Open Source &£
- A|AH A Z EQO{(RTOS, GNU, DBMS, etc)
- EMAEH(Btstack ,Middleware ,etc)
sty 4EXME 72 285tH HE(HS 2ol
« 7=t ZA0| A Open Source &
- A2 SARCE 248K Eclipse, SVN, GitHub, GNU, etc.)
- Global Standard0|?| IfZ0| &85 AME5IE 2t 0] F0fF2|

0| = mefsijorgt



Open Source (?)
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03 ~ Capability Maturity Model (CMM)

» Ol= FtH[LIEECH SET A2 JHE Bast 2ZEY o] 7)®
AXOo| MA T

« 7|Y¥9| Critical SW 7|2t S&0j Cjist M

. 5 CHA| MAE YU FHSI S J|YS0H AALE S50
AAES 2o
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'g—g(Software Development Life Cycle Model)

e &ATE T-"O'I 7HHI- J.LEI-IIE()" -I 7HHI- k"_hll_ xE-lxl'E 'FI"I-I-‘.)-I'_'
Z X

2 MAHCHA)E 2 Sj0F & AUES FHB A (2H)
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X 2 (Waterfall) 2 &l

Requirements 1 < w

Design W N @

Implementation )

Test W
Installation W
Maintenance 1

20



XM =(Incremental) 2 &)

Validation
System o
Feasibility Software Plans AL L

and

Requirements Product Verification
Design

Verification
Unit Test
Product Verification
System Test

Operations & [EREEILE]
Maintenance

Determine
objectives,
altematives,
constraints

Lf M (Spiral) &

Evaluate
alternatives,

| dentify,
resolve risks

Develop
next level




04 ~ Continuous Integration and Continuous Delivery(CICD)

b

Customer

b 3

=

Delivery team . .
¥ Constant flow of new features into production

- JHEZQU 2ZEQO7} AHEH=X| 4 % st 7I=
« ZA HTX2 HIE HEAQ HIZ HE
« Continuous Integration =t%&H=l 744

-
—C
—
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03 ~ Components of a CICD system

Feedback
mecanism

CI Server
4 Platform

o

Build Manager

6.Feedback: feedback mecanism like email notification and groupware.

Center of Self-Organizing Software-Platform



03 ~ Build Tools Automation in CICD scenario

e
- N\
¥ oy

~ - =
) SK \ GREENHOPPER ron 1ma
' nd ~y Truly agile project management
< ~

s ~ ~ -7
/ \ LB}
P4 N Build Tool _
/ \ Agile and collabo
I \ rative tools
| Mmaven
1
\‘ ,I
'\
-~ \5'. A-
Y son AN
Automated = ¢ S - AN
code quality " J N Automated
1 m Jbicdia Umt “ testing
‘ DON'T SHOUT TIHE MESSENGER \’J[bon' w

\ her : 1

\ : !

(N o R ,’

-~y - - - \\ -w-:.':c::..é:* ,’
- ~ -,

~-——’
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Z|4& CICD 4 47

TREC based event
monitoring Apach web
server

e

SVN based configuration

management
—

JUNIT based

code

. . xUNIT based Doxygen based source-
Inspection code code documentation

inspection

26




03 ~ KNU RTLAB (I

CVS server

Commit Commit

Documentation Documenfation

from doxygen Check out Check out from doxygen
9 ";k
(/:___ N N N = A [
Userl User2 /.

-
g Seftware-Platform



03 ~ Ubitools 27§

» Eclipase IDE 3.4.2
* GNU Toolchain
- GCC 4.3.2 compiler
- Binutil 2.19 Assembler linker
- GDB & Insight 6.8 Debugging tools
- Ant1.7.1
* Groovy 1.5.6(Gant)
 Doxygen 1.5.6
* Phython 2.5
« KNU RTLAB RTOS & Library
- Ubinos
- Lego API
- CAN, Zigbee API
- IwIP - open source TCP/IP stack

T~ Etc...
renc 28
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03 ~ Cross-Compile Environment

« Host computer(JDK, Ubitools, Hyper Terminal)
 Serial Cable, J-Link
« Target System(ESPS Mobile board)

: Serial Communication
/ Insight ot

1 CE;DB/MI

)

GDB
IRSP

J-Link GDB Server

. 9
Centerof S ng Software-Platform



03

Source Refactor

g~ @~-F%-0-Q-

= 8

Navigate Search Project

Run Window Help
)

S 4y~ v v - -

= 08

s &’ Java
9z outli 52 \_[E] Task| = O

An outline is not available.

Terminal
Setting Button '

4R Branch .
% Versio Project CVS
@O Dates Explorer Repositories
View View
. Terminal
Ant View )
View
< V " »
% AntVE2 &g Progress = O |[E console | & Tefminal 1 32 _[2{ Problems| 4” Search
/'\, N O % % Serial: (COM1, 115200, 8, 1, None, None - CLOSED%
Ant Add :
o Terminal
Buildfiles
Connect Button
Button
o* 1 item selected
rofe
Y .

Center of Self-Organizing Software-Platform
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03 ~ SVN + Trac + Doxygen+xUNIT A[-2 0Of Al

Doxygen

4 31
Center of Self-Organizing Software-|



03~ AMH| AJAR] £he|x}

OfmtX] At B! MY A EX|

e Subversion A|H AX]

« Trac MH 5! E Q3 plugin A X]

« O}}X| + Subversion + Trac 5 S A|AH]! 1M

+ ALt Ofo|C], TAYE A4

SkCh
= 0O

. AlEX} A

ro

—C
(plata)
Center of Self-Organizing St



PSRRI
EHA XY Abg
M 2ol

33



03> Jj2x}

%

=HEl EfA3 accept

* SVN MHO| Z2ENE 37

>

A 2 81 Commit

T
o

2| ZE 9l defect ticket A A
« 7|5 27} 4l enhancement ticket A1 Ad

- EjA3 &t& S A fix



03 ~ Subversion & X|35}7|

* Server
- Subversion(http://www.subversion.org)
- HUWE el 7|8e] SElO|UELQ} M =27
- SVNSERVE Manager
(http://www.pyrasis.com/.../SVNSERVEManager)
- Svnserve HEO0|E XAS22 2WAA HESH &
Client
Standalone — TortoiseSVN(http://tortoisesvn.tigris.org)
Eclipse IDE pluggin — Subclipse
VS , Xcode pluggin...

35



03 ~ Subversion 4+ X

. Mg} Z2ato|HERZ LME|O

GUI cllent apps

---------------------------------- mlim)| Mezols yEYaL zue
o / Glient Library "- I-IJ_OI_EI_

Management #
Library

Repository Access

| [sEAT) | | SVN | |LC|CE{I | *

> « SVN Client
(ex. Tortoise, IDE plugin)

t> « SVNSERVE Manager

Center of Self-Organizing Software-Platform
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« TRAC

- 7|EL| cvsE STt RE A2 V| FHEE| A|AHCS THEE Mt
subversion2 H}EtO 2 Wiki 2} 0|4 Eg|Z A|AHIZS 716 =2 M
E 2| E 7I's6lA st 2AZEQo FHE+TE2ENE 2| E

- Subversion0| 2Z A |2t Z+= S2{011) @E AA J|EUXI=9|
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>
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Jjmu TlH
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TRAC=

 View Ticket

- OFEAE oL HH, 8%t S5 S8l z[20

M HOF

Available Reports

This is a list of reports awvailable.

Report Title

{1}
{2}
{3r
{4}
i5F
{6}
{7}
iar

Active Tickets

Active Tickets by Yersion

All Tickets by Milestone

Assigned, Active Tickets by Owner

Assigned, active Tickets by Owner {Full Description)
All Tickets By Milestone (Including closed)

My Tickets

Active Tickets, Mine first

—

nenoe

D

Center of Self-Organizing Software-Platform

#2332
#71

1.0

Ticket
#45
#104
#130
#1385
#140
#1452
#149
&#a7
#105
#202
H#44
#119
#191

HF
=g

ro

s by priarity, while grouping results by version.

id reparter are included as hidden fields for useful RSS export,

125 2=

Jin

== RE
rss A4 Z2f4], embed el

Summary
EAF PageMaster2] ~3EE K2

IAEE =i SE ZA22 HMA| HOIRHEN 0FFAE L2

HOR 22 8 CEEYZEE A Al 210 HIAIE 2
=21 TH2 HE

oo o ==

IIEHH H2E 257

HREH I 2 22

®MLStruct JH&

ETM Hl=E BEH (H5HH 2 2E &+ 8
OIZ M =2t=l= RIEAE #ISHH O/&z2] &
=S=21 FHHA =3 AlzA AHEZ |
CHEM AIEHEDT EHEE.

EMW ZTHMH == ek 230

ri 00

]
=]
L

FEHIH 2|

nr
4
=)

£

2
=

Component Yersion

Care

Plugins

User Interfaces

Libraries

User Interfaces
Component
Components

H= 22 User Interfaces

Components
API
API
8PI
User Interfaces
Components
User Interfaces
Core
Components

User Interfaces
User Interfaces

OlF==

o L=

1

of

o=

Type Owne
defect papa
enhancement papa
enhancement egoir
enhancement rclay
defect egoir

Yersion Type

1.0 defect

1.0 defect

1.0 defect

1.0 defect

1.0 defect

1.0 defect

1.0 defect

1.0 enhancement

1.0 enhancement

1.0 enhancement

1.0 defect

1.0 defect

1.0 enhancement

39



03~ TRAC:=

 Search

- HM I|YEE B5 O|#E HM

Search

| FHe 2z Search

@ Tickets @ Changesets @ Wiki

Search results (1 - 10 of 92)

bugs/1.1; == & ==

. E 212 g ﬁ‘ EILJ ol “E]'JIH HZ9 B nele de5 URL F43 httpifdjigi.dothorne co kr2 B B4 2020 ESiGdE, *
[http ffwww tattertools,.comyko/bbsiview php?id=qna®page=1%snl=8divpage=2&sn=off@ss=on&sc=on%seled_arrange=headnum#desc=as ..,

By inureyes — 12/20/06 20013149

[2e80]: * HIZ ZHHID2] 2EHO0A 2.
* H=71 3te2e SEHO 2 =,
By inureyes — 12/15/06 16:23:33

[2669]: * L2 FHH|D2|E 22 0 BISH 222t ...
* 29 e Mol O ui=7 FFEHIES ERUs H =2
By inureyes — 12/15/06 00:44:25

[2668]: * HIO|IE&k= M HIZIH FHH DE|H S5 = o2 .,

* HOlZ8ts d M H S0 SHHIEH 48 = ki 4,
By inureyes — 12/15/06 00:25:54

[2667]: * =22 S &lF 222 EM0lE EHa6A] ..

* =g F2 62 SEAE oY &5t B 52,
By inureyes — 12/15/06 00:23:47

ronc

Center of Self-Organizing Software-Platform

i
il EHEHEZ 110 TAE HOSZ] Meldg SSULCH

0] SS0 ZHEA Y= ZMI0IL 2AAS 2 AT SAZHCHHE EHEWE AlIZE 2 HelsteS shilauch
EHEIZZi= AFBRIS 2 SFEMAE @=44 E22 Sell 0 HRi=0] 20E J/0rD USUIC

U 2HE AHES 18

s Autostart ZH
o = http/fwww . tattertools.com/ko/bbs/view, php?id=gnat. . .desc=asc&no=6923 (by = duccohi)
o whp= HE2H| quickTimed| SH02LE

http:/fwwew tattertools comfko/bbsview, php?id=gnak, . .desc=ascikno=5918 (by Claire)
HIHE &0 2S.

.
o
b=l

o o O
e

« URL T4l (2t 23200] 2l S
o $service['domain'] = Yiginet'E2 SEE HEHHIA www jigi.net2 221 51 & (L, O] AefHlA 2E2] FHH| 02| E A=
http:/Aigi.dothome, co.kr2 HEIE A 22210] 22{HE.
o = http:/fwoaew . tattertools.com/ko/bbsfview. php?id=gna...desc=ascino=6995 (by = LETD
o THIZ= 2l THUS=Z XA ¥0 2 TRE &34 20) 22 22 01A SHI2A] et = 012 A6k sk 22U 2
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- ’%Hﬂ Ol Ecl|Z (H,7Hd A, 0f0|C|0 S)0| 7Sl x| B2 Qld|
NEZ X2 EXHAIE S SRotn #elst7|7t |E

- AL HEAIY HMA| HEE 220 Y7H0| 20|51 HH E
2 FIIHQ HOHIO|E A| 7R} =7t HE wgto] 0

- i’!7|t.'i OF LUK M7t H2E o] FoY

- SE|= A2 changesetC 2 HA|L|O 2 M2 WE HE o Z4Al
= 3}XI 40t E|{ milestones Sofl XL sl ZXIHE

7t Here
et 7t
° EI-I'I
|
- 2d87=s Al AX|oljof & HH 20| S
- HEINEE=FIDE)YME= X|JE|X| S (CHFEZ2| IDEE XM He =
dadte| 7|sS 2ot AL E&2 EXEh
- E8X0|x| ¥2 dbE 7| EHOE AlAHMO| dbz K
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TRACAK| AL Of : &

 http://dev.textcube.org/report/1

Wik Timeline Roadmap Browse Source View Tickets Search

{1} Active Tickets

List all active tickets by priority.
Color each row based on priority.
If a ticket has been accepted, a ™ is appended after the owner's name Update

Max items per page | 100

i Results (1 - 100 of 285)

1]B)

Ticket Summary Component Version Milestone Type Owner Status Created

#1558 openid =3 A Framework 1.9 1.9.0 defect inureyes assigned 02/20/2011

#1161 RSS Reader? HAIE £7| 215 25t 88 User 1.7 1.9.0 enhancement inureyes assigned 11/28/2008
22 Interfaces

#1546  1.7.9.8888 M2, 1.7.9.8888 ZHA| = Core 1.7 1.7.9 defect inureyes assigned 01/08/2011
0] RL== 25

#1227  Windows Live Writerl| H2] 0|4 S=t APT 1.9 1.9.0 defect daybreaker new
#1319 DHZIEA YSFEHRIHIAE 2EEZA EF2 & Plugins 1.9.0 defect ngineer new
A2k =
#1434 OICJHEY ZAE 23A ZAE YSEE User 1.8 1.9.0 defect graphittie new
Interfaces
#1280 HIOIE &Y #HE User 1.9 1.9.0 enhancement inureyes assigned 0D6/26/2009
Interfaces
#1542 8859 HlA dolEf = ZH| Core 2.0 2.0.0 defect inureyes new 01/0
#1548 2.0.0.8888 SN HIOIAIZ HOHIA ¥ Core 2.0 2.0.0 defect inureyes assigned 01/08/2
= ZHl
#1430 1.8.x Z YHIOIZ Al HIMNE 227t +F Framework 1.8 defect daybreaker new 02/02/2010
0l E=ilAl= 34
#1590  ZHIE HIOAHA CHOIRE 23 EE0l User 1.9 defect graphittie new 07/21/2011
2t=li= ZH Interfaces
#514 =EE e Core task inureyes assigned  08/12/2007
#906 A21 index.xml A% FH2| Skin task inureyes new 04/01/2008
\'\'

rone .

Center of Self-Organizing Software-Platform


http://dev.textcube.org/report/1

Doxygen




03 ~ Doxygen?

+ C,C++,JAVA Z2ao| =M
HTMLO|L} 9=

MRelct Ao =

T A E HHLO] £

Centerc

/EE hello.c Il & & X
#file hello.c el D e
@brief T _"t"‘m'% hello world A=-0H . JI2 AFEN 22
¥ #include <stdio b=
finclude St
-_— a T

FEE
@brief
#return
=/
maimn

hello Hain T4
HEUE.

argc,
* argv( ]

Doxygen

int main (int arge, char "argy(])
helio Main B4

M At

hello world =-~IF

printf( int main(int arge,
t char * argv[]
return )
hello Main &<
YiEIgk
HINR.
OHoHEA
arge 2IAPDH S
" argy 2R

neno

of Self-Organizing Software-Platform
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03 > A%

- EH|E
- Doxygen : http://www.doxygen.org/ A CI2 2 E

- aAFALC

- Doxygens CI2E2E 5 BCHE 2ER10| 2X[51H E O

+ #|AB{H (doxygen-15.5)2 320| TfX|= SR|7t AN FHH
(doxygen-1.4.2)= HrZ H}ZtC}
(&1 : http://wiki.kldp.org/wiki.php/Doxygen/ )



http://www.doxygen.org/
http://wiki.kldp.org/wiki.php/Doxygen/

FEE
@file
@brief
=/

#include

FEE
@brief
@return
=7

maint

printf(

—_—
T d

hello.c
hello world

hello Main £

OIS =
R} =

/* */ . oll:ll-%s&ll

@file DY H
@brief ZHcHsH Mo

e

=
/** */ : DoxygenFA]

\ 4

et+8 A3 517 £
DoxygenZ4 S {£L}.
@brief Zt¢Heh M

@return Ht3 2t A

/< ¥ oIRE M
/1/< : QIXE A9

|et ZHOo|H g HE 2{of

#include <stdio. h>

o

.
0

int main (int argc, char "argv[])
S helio Main B~

hello world Z=-~10HE . A2 AEN 22|

hello.c I} &

Al S Abet

hello word =--~IFd

int main{ int  arge,
char * argv[]

[ H

arge 1A=

arge 2R

—
X
Center of Self-Organizing Software-Platform
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(Tl = of x| F0]7])

@afile hello. o
@brief hello world £ANF2.
E
. Hello World 0l €/ &l O] X|
@painpage Hello Vorld HYHO A / =
@=section intro 4N 0.1
=, : E=2 130 NEE WSS =2 13
@zection Program Z ]3O 2=
- EEJEE - HEllD FDI‘].EI EEJE - e =200 J|ES Y20l T2 O
- ZZJWMIHE - SN Hello Vorld!S ZSISHI T T
@zection INHOUTPUT 2Edil= zZ20ddy
— INHNPUOT : =2 _ _
i - o ZZ2H0 - Hello wWorld Z2 3,
— OUTFU1 : Hello FD;EJ:F;!E%Q . . EEJ%_HLHE:E§$Eﬂ1lj|rHeIIDWDrld!% ESHEHCT
@=zection CREATEINFO NS B
— &AMl : infiniterun SSENE
~ma2 | ;20050418 .
@=zection HODIFYIHNFO aHEY « OUTPUT - Hello World SfH &
- =3l}rxE=Y : =EUY
_ infiniterun- 2005.0418 - "Helo World Ol =1-ZJ} Hegw
=/ o ZFAIE - infiniterun

« ZERAS - 2005/04/18

@mainpage  : Main 3HHO|| Z2{ & HA[X] AREY
@section SectionTtE£X} 32}HO| ==2E Section™
— :H3ZO0§7|7] Sat ZC} o= otE dES AT fsf £C) o wArEE TS

« infiniteruns2005.0418 ; "Helo World"Hl "2t




hello Main Th-.

IRML =/
OIR} =/

== @brief TRUE FALSEES =~
BOOLEAN

FALSE=1, ~=x{ FALSE =~
) TREUE +~z=x{ TRUE =~

int main( int  arge,
char * argv[]

}

hella Main 2=,

2 23 = #EE 0= FH=C)

enum BOOLEAN

TRUE FALSEZE 2.

EAE 4t
FALSE FALSE
TRUE TRUE
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@brief buffer =structor

TelnetHAM B3H= OOHH el ==5=5 Mdal0k st sstd].
FEHez HOHE 3540 2 225 HH structor

buffer

—

neno
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HOHE A3

bufll Z2E HZD 3 =~
buf A&E HOHS AS Index
bufM AZE OOEZ OIS index ¥~

bufil AEF HOEHZ byte %

=/

=

buffer 2 XAl &%

butfer structor A2 A S22

Data 2 &

char®  buf
int size
int head
int tail
int count

Al T ALE

buffer structor

Telnetld HEC= dI0IEIH CHEl Z2E22 A2080fF 5121 2ITHH,
EEHCZ U0IEE AZaior 2 2EF HIH structar

&

H 9

MO
x
[

char* buffer::buf

0B E MEE F4224

int buffer::count

buftil A ZE OI0IE12] byte ==

int buffer::head
buftil MZEE HI0IEI2] ME Index

int buffer::size

burlil = =22l 221

buftll A ZHE lolE1 2] OFAIY index
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A8 (define, I tH )

#define MAX READ BUF =22¢ H[l| read buffer =size

port +=%2¢{ Telnet port number =~

#define = A 2}

#define MAX_READ_BUF 1024

Z|CH read buffer size

Ha EA3

short port

Telnet port number
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SEE
@file hello.c
@brief hello world

20dE £F2UL .~
4% 0ds RO .~
5..ol4k. 5. 4
e
=

FEE
@mainpage Hello Vorld HOIHOIA
@zection intro =M
- &M : EZ IS JNEE WELSE =20
@=zection Program EZz ]3O
- 1) Hello Vorld =213 .
- ZZT)3HE : SMH Hello World!S ZETHL.
@szsection IHOUTPUT gEgi=
— IHFUT : =
— OUTPUOT Hello Vorld SO&E=

@section CREATEINFO THNEY

- 54 : infiniterun

- SH8g : 2005-04-18
@section MHODIFYINHFO FEHEH
~ 2BRAFL . 2FUY
— infiniterun-2005.0418
=/

"Helo World " =1-F3J}

finclude

#define MAX READ BUF sxx¢ HI| read buffer size

port /==2¢{ Telnet port number =~

SEE
@brief buffer structor

TelnetAd B&E= QOEHH Ol ==EZS A0 511 HAsH0 .
ESHC2=2 QUOHE 850 222 HH structor
E ¥

buifer

=tuf: s==¢ QOHE HEBE FL34 =r

size; s==¢ bufi] €2= HZE 3 =~
head: s=x¢ bufl A2" HOHZ2 HS Index

=

tail; s=x¢ bufl A32F AOHZ OHA® index =~

count; <==¢ buffl 2= HOH2 byte £
T

~z== @brief TRUE FALSEEZ . =-
BOOLEAN

FALSE=0. ~==; FALSE =~
TRUE ~==; TRUE =~

hello Hain .

2205 SHEL.

#@return
=
main
ORM L =
0% =,

=7




Function Documentation

int pushStack ( STACK * stack,
void * dataInPtr
)

Push in Stack

Push in Stack
@param stack stack pointer
@Wparam datalnptr data pointer
remark

contents

@return ture(successful) or false(underflow)

Parameters:
stack stack pointer
datalnptr data pointer

/ Explane
#include <stdie.h>
lendcode

@par Output

Remarks:
contents

?

int pushStack(STACK * stack,void * dataInPtr)

Returns:

ture(successful) or false(underflow)

{

STACK_NODE * newPtr;

newPtr = (STACK_NODE *) malloc(sizeof(STACK_NODE));

See also:
reference

if(!newPtr)
return 8;

Example

newPtr->dataPtr = datalnPtr;

newPtr->link = stack->top;
stack->top = nethf;

.

Center of Self-Organizing Software-Platform

(stack->count)++;

return 1;
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