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ABSTRACT

Nowadays, computer connection to Local Area Network (LAN) is replaced by Wireless LAN which
user can connect computers to access point from everywhere without any cables. However, computer
connection to Internet have a limit which must use modem connect to Internet. But even so, new
technology which has become an importance for reducing that constrain, which is to say GPRS
Technology (General Radio Packet Service). It can connect to Internet from everywhere.

From the constrain and the way of solving, this thesis has objective to develop gateway under
embedded systems technology. Which have properties as follows : connect to Internet via GPRS network
with PPP, connect to LAN with access point under standard IEEE 802.11b, Network Address
Translation, can configure gateway via RS-232 with Hyper terminal program and via HTTP with web
browser program. It has develop on COM 86 development kit which cheap and has property enough for

development to GPRS wireless gateway.



111

AnAnssudszmn

a a 7 o ' < VY = W Yo [ - ' A '

Yigatiwusatuinehisradie 1ad08 vinlildsuanusiomie uagswieninnaivadhe
Y ' 4w " A iy o v Ao qw a = sa g v ¢
A2uiu yananquusnifesnadunzitudiudaynilddsygtinustiaseasldnae 919158

a O s 1 < q ¥ ) °
pAUAT gUINA HAze11389da Houz Ta 819150 UTnu1 TAssau Aldaaiuerlald uuziii uas
' ¢ Aty a oA o
FIUHMABLTUBNT VBVOUANDIIINATNIAINT TUABNWAADS NN viIuN 1A uaz MalSnyun
ANOAITEZIIA1 41
a o P o 4 v ] S o °

YoUPUAMUTEN SIEMENS Lud. N ldewns iz Tugaiseudeinsovioiiension 1o 35 a1

@ ;o < ' [ =)
msiau Iassnudidusegarlded

vovounmaITnnnNIuluies §1iAn15 Embedded Systems Lab fineeliniugomaeiiiod

o Y a wa o oy = a
Yy lunsieu waz#ee1f1i@ns Embedded Systems Lab fdoioaniun lunisautiulasesau
S s v ' A Vo 12 ' a =

Y9UPUAY Mr. Jason Sarich dmSumsldauaiemas assldd1dInuriumediudaasaiain
v ' - 4 Ao o ¢ aw = Vo |2
ABINIANNFIUNAD 1D W5 OUA 10111520 1UUA UM Netgadgets Co., Ltd Hnoslia1lToun

v 1
smﬁﬂﬁ%gmﬁmnn Embedded Systems Programming 119 08#

VoA A = v = ' A Vo w Y
VDVDUAMTUNLASINDU ‘Vlﬂﬂu‘ﬂﬂﬂﬂclﬁﬂ']'ﬂiﬂy'l mamammﬂwmm‘l%mﬂaaﬂ HAaSABD

¥
N A DA a [

o v o q W & A v A L ywd v a
UVDUBUNIZAM uﬂﬂaﬁ?ﬂiyﬂqﬂﬂﬂ‘liﬁ“?uu NAD VAT NITAN autﬂummswsnm %Qqﬂlaﬂﬁ@ﬂﬂlﬂu
g A v

< v o & . o Yy .
vuilueded wiennsld Tenalumsiinuiedrudui uazdaliiidale e la ldiueut lunnadu

o = ay ¥ 9 Y = o it
E)uﬂ?'ﬂllﬁﬂﬂﬂqﬂ GUTWW'W'EﬁzaﬂluWizﬂmauqﬂﬂiﬂiﬂm LUASVDNITUVDUNITATN U NU

UNTIA99A Yszuraaisu

wellsssn  2eddisny



LRI
unAnden v ne
UNAAIDNIYIDING Y
naAnssulszmea
RERYLY
M3 UYMITN
M3 UYMW
undi 1 umh

1.1 Anwdifguaziin
1.2 Sagilszaresveanuivy
1.3 Y2UIYAYDINUITY

1.4 33MsAUUUIIY

N 2 nguHuazndnmsveanalulad 13aw
2.1 Maunmsveunalulad13me
o
22 malulatdnersion
FY R A et '
2.2.1 TaseainavesszuuAseveInoIs 100
2.2.2 HANMIAINUVDITSUVVIAST DU 18NS 10T

A 2 Yy A gy
23 53'1]‘1]!?’]5'(’)‘0161’]9\?‘0“15'(1'18

un#i 3 neufunzndnnsveslyslaneaifuades
amilaunssuidi/lon
3.1 nuudredenian/led
3.2 s Tanoauann
3.3 msdesudeyaszniiedu

3.4 leuonnse

VNN 4 NOVRUOTHANNITVBUNAUATINGITD
4.1 mawanazmlaslefinemasavounseay

o a ¢
4.2 yaanian

' ¥
UNTA 5 NOBPUaEHANMIMNNUVIYANALIABUEE 1T IAU

5.1 YAAUYBINBNSE

e

5.1.1 19 Tu TasneuTnsaraesndanua IO

11
1A%
\21
VI

W NN

S e e s ON A U A= i

10

12



5.1.2 TinspaiielunsWann Tusunswinn
5.1.3 fwlumsGouiaziann
5.1.4 fiawansolumsiivvesld
5.2 uawwﬁmvi?un’]mmumawﬂﬁwm (Target Application)
5.2 Lﬁﬂ?ﬁﬂ’t}ﬂﬁWﬂﬂiiN ( Industrial control and Automation)
5.2.2 gUnsaigeadl (USB Peripheral)
5.2.3 HuFsnie7 (Embedded web server)
5.2.4 151u@n (Robotics)
5.2.5 m3nauauiuniedenea3 s (Home and building control)
5.3 AuautAveILaIARBNSE
5.4 daullsznoun1wBINONs6
5.4.1 WRTINNWAW (Power supply)
5.4.2 LpADADUMANBS (LED Indicator)
5.43 18nuwandunesa (Expansion Port)
5.4.4 #leTe (PIO)
5.4.5 loain (ISA)
5.4.6 3% 19 (GCI)
5.5 lulaspouInsames Am186CC
5.6 128A2IW31 (Memory)
5.6.1 1154 (RAM)
5.6.2 uWaxlueed
5.6.3 @Evamavlay (Serial DataFlash)
5.6.4 LHURIMUIBAING]
5.7 yioad (USB)
5.8 WOSABYNSTY
5.9 sTUUTIER
5.10 BiFasItin

5.1 gﬂﬁzﬂ UART (Universal Asynchronous Receiver - Transmitter)

UNH 6 MIATIWAZMIDONIUY
13 L4 o ¥
6.1 m3vonuuuszavamilaonssuvesgunsaiinanduuu 1oy
6.2 m3eenuuuluszavlnssadiamsiiauusadas Tuga
- Ly A a ' W < 4 o
6.3 masulUsunsuiedaaaenuunning lasines

o ] s o
6.3.1 msmammaauwmﬂﬂ"lmnm

36

41
46

46



632 m3sunlFllsunsuumining lasines
6.3.3 MawouTdsunsn
6.4 Maviann TdsunsuuugaNaUIND-6
6.4.1 M3lFaunesneynsuveIgARBILINDUSE
6.42 matdouTusunsuiteliyaaninaeuss musnideuseididiniede

a ¥ o v a s
6.5 fﬂiHJE!'LIT‘iJiLlﬂﬁ11114f’ﬂlﬂiﬂ‘l’]'\ﬂ'\u&ﬂuuﬁﬂuaﬂﬂ?ﬁﬂ

VNN 7 MINATBULAZHANITNADBY
7.1 msnadeuluamniadeua1eg

Y _ o ¥ ¢ s v v A 4 aa
2 mﬂﬂ1HUﬂﬂ151‘K01uQﬂﬂimlﬂﬂnULL‘U‘U15ﬁ70ﬂ30lﬂ56m1&%W615L6ﬁ

P a 04
VNN 8 UnINIlaz Al
8. 1argwamsantiuau
8.2 nuamalumsiia g

8.3 wuamalumsviainge

NIARUIN
ad a &' v o L4
NANUIN 0. aﬁmmﬂmuaﬂ‘mm’qﬂﬂimmmnmm‘u

1Fenuduasetnginersion

NANUIN Y. Waterloo TCP Programming Guide

MmanuIn A, A1en151%99U MC35 Siemens Cellular Engine
aa L8 Pl L HqQ Vo o =3

MAKNUING.  INWDI510d 1B ABNUIUA N 1NV Joadu 07.07

manuan . ldslanealu aorilaonssu Ran/len

VITUIYNIY

Vi

46
46
61
62
65
70

76
76
79

80
80
80
81

82

83
88
107
130
150

164



a3 UYMIN

A15197 6-1 namansihaveailaiau Driver_Info()
A3197 62 nanamMsIIuvesHafau Access_Type()
A3 6-3 nananstuvesilaiau Release_type()
A13197 6-4 uEnaM sVt Send_pkt()
A3199 6-5 namInsIhauesilai iy Terninate()
A15197 6-6 UAAINITIIUVRITITTU Get_ Address()
mﬂdﬁ 6-7 uARIMIMNUUIH iy Reset_Interface()
A15197 6-8 nERINITI YRt Get_parameters
15197 6-9 HAAINISTNUBITITFU As_send pkt
A15197 6-10 LAAIMSHINUVE STIRT Set_rcv_mode()

= o < o
15199 6-11 LEAINITRINUIDIAINTU Get_rcv_mode()

A15199 6-12 LAAINMIINNIUYDIHIAFU Set_multicast_list()

A15199 6-13 LAAIMIINNUYDITINFU Get_multicast_list()

= o 7 o ]
A3 6-14 LAAINTNINUVBININTU Get_statistics()

A13199 6-15 LAAINTINNUVBINIAFU Set_address()

= o i o a 1w s b 2
AN 6-16 Llﬁﬂﬂﬂ'.J'E]U'NI'lJ51Lﬂ5“ﬁﬂ1ﬂ15ﬁﬂﬂ0ﬂﬁﬂﬂiﬂ’t)'l.gﬂill?)ﬂ'l\i\ﬂﬂ

§ o » [ o (R 4 (] '
ﬂ'lﬁ'lﬂﬁ 6-16 Llﬁﬂ\?ﬂ’l'ﬂfﬂxﬁ'éNi‘]Jﬂﬁ'ﬂ5U115ﬂ1N'}uVHQL’JUU5T§l°§65Iﬂiltﬂilﬁ'ﬁ]ﬁ'lﬁﬂi'n"]

= a [} 4 L ’ v ad =
A13199 6-17 LaAIR20819015 IFueanFua19qveaiand lausis

Vil

46
47
48
49
49
50
50
51
52
53
53
54
54
55
56
62
66
72



M IUyMN

U7 1-1 Tassadaunsee

o

707 2-1 Fmnmsveuna Tuladldme

a v A 4 A
307 22 Taseadreveunsednudiiension
11 2-3 gUnseidmSunsetonesiulime
U7 3-1 nuudedsian/lod
U7 3-2 Tus Inpeauannvesidi/low

307 3-3 msveudeyamudaulls Tnneauanna

ewn

U7 3-4 3dnvvvesleueanse

19 3-5 15unes150u ToanSouren T3 v 1ea19nu

e

717 3-6 msutsnaaAIeN1Y

31

3-7 Ms5uU9naId D uag E

=h.

UAMIBIAYNB S AR 1A
' ¥
517 4-5 Tenesuailils
U7 5-1 uamsiesgduuumsannldsunsulaelduesananss

i

-2 LARINTITONADYDIU DI AV VDS ANDUSE

e
=b.
wn

e
et
=S,
w

-3 AIH1VBINMNYANALIADNE6

vionlaozunsunanidiuilssnaua199voIn0186

eun
o
et e
w
1
=9

& ] s
HAUNNNTITOUAD W%Iﬂ (PIO) ¥®3UD3AADUBG

ean
B
B
W
d
W

ean
[
=i

5-6 MsiFeuApdyYINA199v09 loanBUILAIRDS (ISA connector)

é‘l ' ' -
LLN‘HJ‘HWﬂWSL‘BﬂMﬂ@IUﬁ’JNﬂI@QWU"LB

2an
i
=
w
4

5 <
Uaan"lﬂa:ummmmaa@f‘tlsxnau‘uaa"lniﬂsﬂau h’l‘iﬁmi’){ AMIB6CC

e
B2
=n.
7
=

59 UHUMWAIHLINT IFNUVBINUIBANUI M AN

=i

1

e

U 5-10 wHuMMsIaILen N ludiuve B uUNNAB Y

e

~ o v ' 2 o
E'lhl S-11 M3an Nﬁiymeﬂ1Q‘]ilE’)QﬂE]ULUﬂME)'J‘USQW@‘JﬂE’)Hﬂ‘JJJ

VI

0 O A

18
18
21
22
24
25
27
28
29
30
32
33



P o 4 ' A 2 Aqw ta s Y ¥ ¥ A aa s
‘qifl.l‘Vl 6-1 nnvm:‘ummswamamiamwﬂ%qﬂnsmmmnuu‘un l'iﬁWUﬂ'JULﬂi?)”U'IU%WB'ISLE)ﬁ

ewn

- o ¢
Ui 6-2 namamseenuuudnuuzms 1¥augUns ol
o { [ I s
71041 6-3 uamagUnsainiilussnlsznouvesgunsaiinanduuy 1 moduniedreiiersien
517 6-4 neraaumunnAdi/ e s Taneauaaniiannay

- ¢ /s 9 oA J
ilh’] 6-5 LlﬁmuwumWﬂauT‘wm‘u‘ﬂ"uEN“BBWLL’JSVI?!SN%H%WWG}

£

514 6-6 nanaumrunmAsy Tniuuidesves luga e (NAT)
. ¥
31U 6-7 uaeaumuNIMYaAfa A

= o <
307 6-8 uaraamUMNAIIUZNTIINUYRY Tugadwen

£

31U 6-9 namaumuMWan MUY IugaAL ¥ TN

= a a 1A o v o ¢ d Nt ¢ s
517 6-10 uansmsilouTsunsuindemaSumsudoyanindmesidaunnina lasies

ﬂ. o . t:' 3 A
5U7 6-11 uwunmudaasanuznishauves ldsunsuludiuninuauidn s lnnea
510 6-12 nansuwunInanIuz msvnuves ldsunsudiuvesnisysuudmamana

. ¥ ¥ v
317 6-13 uaasdrduduaeuiuglumsiann lusunsuin uugaiaunnonss

)

517 6-14 nanegduuums 15 T)sunsulunsSode lWdngaiannnenss

2

P ~a s a4 v = A a 4 s
§ﬂ°ﬂ 6-15 Llﬁﬂ\ﬁﬁ]ﬁlﬂaﬁ'ﬂlﬂU?ﬂl@ﬂiuﬂ'ﬁI,SUfJ'LlIljiuﬂileaﬂﬂﬂi’)w'lu%'lflwaiﬁﬂuﬂiﬂ

£

317 6-16 LAAIAIDEININATDUAD UL NISFOUABIINGIAG DU BVDIYANAILIABUEE

2
)

51/% 6-18 LAAWNUNNWYDL AT IAF19MTHUIM ANz AN UFURUT AUV LA Az

&

36
37
37
38
39
39
40
41
42
43
44
45
61
61
62
65

! o o . o <
5‘ﬂﬁ 6-17 Lkﬁﬂ\ﬁluﬂauﬂ’ﬁ‘ﬂ‘%ﬂu‘uaﬁiﬂiLhﬂinﬁjuﬂla\‘lﬂ'ﬁ'ﬂauﬂﬂQLﬁ‘KUNWHW'\QLQUUi’)'JL"Ha{ 65

71

597 7-1 uaaednu UL MsITaNA oAU MBS N 19nadau 11 sunsuuanazudaslefiuemasa 77

&

U7 7-2 namsdrednveslusunsuiimsuilaslefiuemasa (Network Address Translation) 77

& 4 VoA 4 - 74 o
319 7-3 LEAAININAISITONADIA TV IVVDIUAST DIABNNUABINSU TSNS

)

78



1.1 Anudngazian

¥
A o a =< ' Y

A a 4 = =
WenvisauuI Mumalulagluemaenisasimsaulagavueiiainiinszlan vea

Y ' = @ ) = £ a '
magamnnssuudnznudl maluladszuuiadr WumaTuladniafimdaudundunuinde

@ 4 d (4 d ; " a ' £y a kY L= -
alaasansuazyeransundu  lufsanauu) Tuvesanuiouns 141uginsaieie

e

¥
o

VYl e HA) Vo o ' Vooodt = v o Y a @ '
1 uadaedrvouna luladnldsumsiaunegaaeiios JutunmsndnauliifauSanssulny

=i

- Y o a ¢ Al v ga
WINNAUTZVUNTIANS s2UwAS 0910 nazgUnsaitatent uazdesihauls luiligiunie

PR a
ITUVIATOUIY AIgUN 1-1

- Embedded J2ZME on
Terminal Device

- Embedded Web service
on Temminal Device

Device Management Station Wireless Gateway i bhvice

Device

G b
A rs
TSNS

Management Station

16 bR device

PC based

7 1-1 Inseafrunonre

o’: LY A 1 a S A Lol 3 w A ] a d o W Y
samluilegiiu msieudensuiunesnsegUnsaiadnussvuAT o wB MBS It 11114

o w (] & ' ' o B ) 1A Y o w 4 ga
gniifaegmmiznisiyeuaeru Tudumniu fallmaTulagInunsuddunuindidy danfe

maTulad 3e1510d (GPRS : General Radio Packet Service ) Fuilumsdadoyamaqlugiuyy

=1 {1 ] A ' ~ A o d' c'l [ A ' a s d A A =y
uAANA TAgMSAINIUIZVVIATEUIBINDIS 10T MFONABAUIZVUINITBUILDUINDSILADNN FaTT0

=} 4 ' =4 o 4 ' ' a 4
135 ouninmsireunsdals Tufy ApaINITNINISIFBNADIZULIAS 8V 1B MM IR INT 1A 16

" ¥
uazAamsmsmuiutoyansu-daeyamniu

'
a

o A y Y v ¥ a ' & A a s
1]53naUﬂUizUUlﬂsﬁm]U‘naQﬂ Hvl'i i’”ﬂ‘lﬂl‘\nu-INUVIU'W)ﬂﬂﬂ]ilmﬂuﬂaaaﬂ)smaQﬂﬂ“W')lﬁﬂi

A ¥

d ' A vy ad Vq A Vel A Y A ] v -
H]‘U’ﬂfﬂﬂlﬂﬂluﬂﬁﬂ?ﬂm@ﬂﬂﬂﬂﬂ]‘hﬁ]“‘liﬂ!‘ﬁﬂllﬂﬂ!‘lﬂﬂuiz‘lJ'Ulﬂ‘i'O'UTU'Vl@QﬂuVl.ifﬂUllﬂ‘D'lﬂ”Vlclﬂ“’]



9

SR T SRS ALY A - . P A Y oA yw A —HN Yo
lﬂU'llliﬂl'lJuﬂO\THﬁ’f1Ulﬂlfllﬁl'l'll!i‘)‘l.l l‘ll'ﬂﬂﬂ ITVUINITIDVIYNDINY l'iﬁ]ﬂ (Wircless LAN) W lﬂﬂJV‘TJ]lJ

a ' nwy : s o~ Y A ' A i a ¥ o
‘uEJlJLﬂLIBUNlJm lﬂ“ﬂ IEEE 802.11b lay lﬂi\]ﬁi‘IQﬂ]Sl‘“a“ﬂﬂmaQﬁxUUlﬂﬁQ‘U]U‘V]@Qﬂu‘lia—lﬂuu

Y o o Y

A o g ) ' o : 4 ° ~ g
ﬂf)lJW'JW]aﬁVlﬂal@‘N‘V]ﬂ&‘;l]n']Sﬂ'nlcﬁﬂﬂﬂaﬂ”ﬂ'ﬂ“aﬂ!cﬁﬁWﬂUu (Access  Point) ‘ﬁQﬂZ‘n1ﬁu]ﬂlﬂu

o 4 o ' 2 P | @ Yo
arnanlunsdemisiuszuunsedi ieanu (LAN) uuldmedniinils Failagiiuldtdimun

gY

o =] o y § ' [ a a 7 3 Y o [
wenanweniii 19T Twduiiedende g1 usmsdumesiiia (1sp) gunsaitimuizdmsunsld

4 =)

Y A a 4 Yan 1o ¥ o ad sl oy P
\31”1“1)]““11?\@%7‘1'“6\65 3-4 1993 !uﬁ)@ﬂ1ﬂf'd:lcﬁuluﬂ1!1]“9\6Qﬂ\]!‘]’ﬁwl’yﬂSLW'E'JTTIWN']VH{]N!ﬂﬂnU

E J
@ 1

¢ 1 Ady Yo v o Yy a oy v
3 nazgdnsamartin ldsunsasmlvaunsamianld nissudeouds

o vy °

' 3 ¢ Q¥ Vet iy e A "o
611 lsAnw gUnssinenavon lutesnaiamaridelideiinaiiesninnisiFensaodado
' S Vo sy A "o a w Y Y o w aany
A Tmdumnniu dewaliduenmaneninsuseudenumoniaves InsaAni alvdesinaiiveld
a a 4 ' [ a ¢ o ' 15 ey J
AALLIANNAAYBINISIFBNADI ZULIAS DU IWDINDS HIAHIUSUVINS BV W R DI5 10T (GPRS) A1
o o 5 ] 3 4 o [ ' { 4 1 ar ey <
Tnseimindouniu Fansassanuazadnlinunguued l9idesnsiFeussfudumesiia
kg G £ ] Y a
Mensoue1Smeodianias
a o 4 =2 a @ o 4 v =) o YV
MnuurAadIna Jalimsianngdnsaiinandniesld maTuladszuuilei 1Wiaumuisn
4 ' 4 1 a Ad ¥ A o+ aa o Y v ¢ A 4 4 "o
IHPUADIZULIATBYIBBUINBS IR IAT DU IR D 1S 1AA8 TNsAnTindauR taziFoudenusz Uy
] a =3 @ o S o = wa
inTevisisduAsudmImanos TaidomisunuugaiaIneuss Falisiargnuazinmuauiia

= { o o =
e Nazsiauiduglnsalinanduuy 13modrvifiorsioala

12 TnguszasAvesaivy
A = o A 4 A - Al "o Wl 4 1 aa
1. WeANYINIIRININVSIsSUDIAT B 18BN S IHA SZUVIATEUIBNIDN T2ULIATDU1BTH
s A 2y A py
215100 uazszUVIASevIeNBIIU 1ae
q @ [} L4 =
2. elumsiangUnsalinansuunlimediunsevisiiiersioa neldmaTuladszuvile
i
A o a Ay oo P A 9Tt v '
3. erannmssauma luladszuuniedisdnersied uaz szuunieioiosnu 5o
vy o
1A

A

4. elhiunsannuazandeiidavesszuunievinfmeluilagiiu

1.3 YOUIUAVRINHIVY

¥ 1 ¥
=1

o av A ' v Jdo
MsRaNNUITLiivzAasuAguIIuAI e I IANadNERaT]
Y ¢ s 4 ' My iy AT S
1. dunuugUnsalinand ansaioursins e umesiaruns 0 IR0 15100

v ¢ 2 & ' 4 oy A yy Y
2. duupuginsalinand musni¥euseszuuinsevioniesnu 13me'ld
s o U wa 1
3. Auuwugdnsainand annsaimuasinuauiadumaeu Tsanosaounsy
4. dunvugnsalinand musaimuamguauiamiunuu ey

¥y 4 4 o a a’: ' ) Vg £ A '
ﬂullUUQ'lJﬂimlﬂﬂl’JU mu 1‘Jﬂﬂ111'llﬂﬂ'lﬁﬁﬂﬂ\1ﬂ1llllﬂvlﬂu1hﬂclTi 1aﬁﬂ°lmm U8 (DHCP :

W

Dynamic Host Configuration Protocol)



i

6. dunnugUnsainand aunsou)anazi)aaleiineans aveunievis (Network Address

Translation)

1.4 35MIAUNHOU

av :Iy a b :.say 0 - a 3 [ aw & da 4
auvelulasenuil %:numumsﬁnvmqugwugmmm NINYIVDINVITUIIY YINWLITIDI

wanaeg 41509 aeiu fe malulad1iae Tus Taneaiinerdes madanldlumsimun uas
wanmsinuvesgdnsalinand uazyaiauiney 86 Fwsiiswazidvadaluunii 2,3, 4 uaz 5
oo ° Yy Y2 > i a s [ - & P
nmiunenihnud lddannuMamuaie huiinsziuazeenuuuszuuns oun oAl
o a @ et - 4 o o
TaemsiIMsAnEIIAINS sUHBUNAY (Reverse Engineering) 1n53a319v09gUnsalinand uaz $1ms
a ¥ o o oA ) o ¥ o
pRnUUUIWwazesalaz Inssasavesgunsanand vl me Iz auiums s luganmun
k- < % g 2
aous6 Taslunseenuuuiiu 1208nUUUABgIOUIBA (UML : Unified Modeling Language) Fuiu
{ Y a d a o ;’f 9 .::
TumafaiudyunIT AN ITHIALDBNLUUSSVUIFIIAY (Methodology) MINUUILITIFIUADUVD
o PR ¢ s ' S & P a ' A
msiaeans sanlseneuanguesreranns saaziiswazideasgluuni 6
5 R s o A Ty £ ) < o e
naandTuseuludnvesmsiansewanlsuda ae lunszitludunsuvsanmsnaaeu
e o At ¥ - v Hy Yo Y
oA NA31TUL A5 douANINgNABIT NI Idas smwiasgun 1dsmua 131y

@ o

asudu  Iasnageuluaniminadeudiassuuauuagiuiil HansHIIHYeIsT LIRS DI

.
=3 =

weaou 1¥ene dndnmsihnurufenuszuunievishesnu Fziisieazideanisnagevoglu
=
unii 7

4 o e o w/AM s ¢ ¢ o
'ﬁaQ"\nﬂuuﬂﬂzu'lwaaWﬁW]Q"]'Vlllﬁli)'lﬂﬂ'ﬁﬂﬂﬁauﬂ'ﬁﬂTQWUTaQqﬂﬂim!ﬂﬂ!:}U u“n:J‘lﬁ:g'iJNamj‘
v '

' Ed ¥
wrmseddands Wunaiildsveinaudsesuil uazuuimalunisieaunanuideimin@uuay
uwmnlumsth llssgndls feeziisiazidoneguuni 8

Y g d v ¥ Y v ao o . O ' ' v
qwmamﬂumssmiaumagaman‘,aﬂ"lﬂinnmsaﬁmuazwwm 3J'171']!‘1Ju18ﬂﬂ13ﬂ1~1‘] IFU UD

vy o I 1A o o o 4 o 4
ms“l‘mmqﬂnsmmmnu ﬂilﬂﬁ1ﬁ5‘Uﬂ'liW@lu1°]Sﬂwﬂ!l’ﬁ‘\]ﬂﬂﬂﬂﬂimlﬂm’m

Y



A
UNnn 2

=) [ M Y
ngufuazranmsveunnlulad3me

awv

2.1 MWannmsveunalulag l3me

¥
v o @

1. maluladmsdoas Bawluseduiunswann (19)

o

. ¥
2. waluladmsdoas Baelussduvunswaun (29)

¥
o o

3. malulatmsaems Baeluszaudunisiamn (2.59)

¥
@ @

4. maTulatmsdoas Baeluszauiumswann (39)

16 26 2.56 36

UWC136: ©
335 Kbps-5.2 Mbps

AS-Tee BAKbps

15-136HS 332 Kbps

EDIGE 40 Kbjs (354 KBS with CPRS) 10

i HsCSDsTSKbpe

RS Te0xtps

ke

568 B SKopT

HOR 300 - 600 Kbps {downsiceam)

Ui 2-1 Finnmsveanalulai Isme

= @ ) ] = a Ao csy
19 : aNHUSVDIUATDUIY ‘mf]u 19 UAdU

Y
(5% N o
" Jupgiumsdidyniu ourden

q a J qa A

" JupwSnunieisundt ouiied (AMPS : Analog Mobile Phone Systems)

" “lunﬁJuazﬁa"hJEUﬂ'h MBTIDA (TACS : Total Access Communication Systems ).
o3y a g sa a L4

= fumaluladszuuemnaenuazises na-aIng

o o 4 Y W o o & )
= '?J't)ﬂ!l'UUﬂ'lWS‘Uﬂﬁﬁ@fﬂﬁﬂ'w!aUQ lmhll!f)i’)ﬂllUUﬁ']ﬂﬁUﬂ')iﬁﬂﬁTiﬂ"jﬂ'UﬂMuﬁ



¥
g A A A

23 : dnvwzveuniovis iy 23 figail

= ri?‘uazviﬁuﬁnumunwff@y,aﬁﬁma AN

" ﬁ"mcl“}‘iqjﬂzﬁﬁﬂ’h EIGGIGH (GSM : Global Systems for Mobile Communications)

" mnlulad Siemduilumsidoudoszing 1WFIBUIB(FDMA : Frequency Division Multiple
Access) Lag NABUID (TDMA : Time Division Multiple Access)

® malulad 1o 23 aunsadanisfudeyatnadsznn idvundng uas uSnis dedonam
dufisnsnisd Yoyaqade 9.6 Alafindedudl ud himuizaudmsy nenSindy

Uszianiadime

¥
2,59 : AnvuzvounTove iy 2.55 e

F
@

4 4 < < 4 v2 4 = s A e
" Juegiuuiining uaziivnduga lumsdears1diaui 384 Aladiadodni

@

= iuagﬂumﬂiuia%a'lﬂﬁ : IPWIOAFIOAA (HSCSD : High Speed Circuit-Switched Data),
215190 (GPRS : General Packet Radio Service) uag Sﬁﬁg(EDGE : Enhanced Data Rates for

Global Evolution)

v
a

39 : AnvasvounsevIe Wiy 33 gl
4 ] a4 g < == 1
| @WIT0IIN WIATTIHIFAGAIT IBU TADUID O ADN LAz NS Ui Pnelduinsgiu
= [ ¥
wenula
o a d

¥
" sznoudae 3 Bumesila Ae FRiSuI0 FA181192000 1Ay g U0 YF-136  (Universal

Wireless Communication)

2.2 malulaganersion

J

0 v
915107 (GPRS : General Packet Radio Service) Auma TuTadmsdeas 1 2aelusegudunis

@

QoA = <& 5’ "o < by o @ a A 9
NWAIUT 2.59 Y39 29+ FIVUDYNVUNALAA uazgﬂaammﬂwmmsmnammmuﬂ‘umﬂTuTau 29 Ilﬂ

b

A e < S aa g <& Yo [ 4 v = o .
Mo STVVIRAIDN IXVVHAT uas szuuiiaoue 31 lddminmsdemsdodos fifguuuunsds
o o aa v = 4 ¥ v o o = 1o
mnunmnfluﬁmgiymﬂwaaﬂaw“lmmTuTaﬂmiﬁamsllsaw“luimmumswmm25) ualinig
o 1 =1 [ g @ ] a a 1 a =
dndadoyailuniining uazlignsiirlumssudedoyageds 115 Alaiiade i

A o £ [ [ ' ] = < 1 [ [ o o

wiorsied lavdnmsdedeyadiulvngmnin Seaisy uaiinisUsudgarennui dyanauas
° 1 ' ' : 5’ 0 & ' = =) o) Y =1
VIUIUAIUNIFIAIGT (Timeslot) MINTUABHTIIFIIAIE ua~nmmmaua‘lmﬂiugﬂuwnm
ummmmwwmunmwmawuu (PLMN : Public Land Mobile Network ) cmmsawauamuma
imSovwiforsiea fiog masumsmﬁmmmmﬂumauamﬂwmms zuunsdons 13moly
99 a‘ﬁu-namaijfnsfmz'mujiy1t:u‘*nA"JJ*»‘uﬁtJ\mmﬂ'n‘v'z)ya i iz lumsihndszgnal9uan

4 HAY A R Y o ' o Y ' e
maaﬂawnmnumssuawau”amﬂ HazneIMInNUIg UM TuA T Iaveyada temSud

A AS ‘1 o A da
WA Ton Biua e WA nas nuwe I



Y A 1 aa J
2.2.1 iﬂﬁﬁiﬁN“llﬁ)x‘lﬁ%‘lﬂ]!ﬂﬁf)‘lﬂﬂ‘ﬂ'l"lﬁﬁ!i“)ﬁ

insovuINesea Usenoudisamang Fail

1. In30V0aIUNANVETEUY (PLMN : IP —based Public Mobile Land Network)
2. @miiusms (BSS : Base Station Service )

3. gmé?nanmwé’mﬂ?;uu (MSC : Mobile Switching Center)

4. InsfmminadUN (MS : Mobile handsets)

uazdauﬂszﬂaudaasuqﬁaf

5. wEaTuayUUSNSIN01510d (SGSN : Service GPRS Support Nodes)
6. igﬂﬁﬁuauu%ﬁm{mmnmaé (GGSN : Gateway GPRS Support Nodes)
7 w:nﬁauﬂi’fﬂyanﬁn (HLR : Home Location Register)

8. sufloudoyases (VLR : Visitor Location Register)

9. 1n3evedoyanfinng (PDN : Packet Data Network)

10. ﬁmﬁmuﬁn{;iym (BTS : Base Transceiver Station)

11. amﬁmm}n (BSC : Base Station Controller)

Zas _aaN

Ll d T s
GMSC 720 psTNS Y
T R R R 7 i’% 'SDN ;
L WA i
2G Network
i Internet
A .
2 . \
MSC
HLR, AuC/EIR
SGSN

A

sPack}e( '

witchec CGF

Network
FR

BTS BTS

o v A 1 A g
gl]ﬂ 2-2 Tﬂﬁ(m’ﬁN"Ué)»?!ﬂﬁf)’lnﬂ‘DWO?ﬁlﬂﬁ



2.2.2 HANNINUVDITZU LA VNIBINDIS 108

wanmsmaulassiuveunssvisdiiersiea n3euedulun Tavsaurzadio nieaivuea
' A A [ i @ ~ gy
s2uU Moady udvziidruveaanriiniugy Mivuaelunsuendiuvesdyyraiiudeya uaz
] d‘ o =) o o 4 @ Y Y ] ' @ 1 o
dniiludyanandvadmsumsdeasmalnsannnh) udrdene Tldaduvesgamivayu
a o a s A 4w ' s Y 1 A 4 a s o A A0 A o
uimsifiesied iedadoyanooen lUmunandiinginToviwdunesitan IeiAT0 180U

¥ v
Tunouse il

P el L
1. Insdmiindeudl iSunaidenuimsnSenuioaud lduims
= o o Y o A v ~
2. amiimudygiu SudeyawninInsawindeun dalulaoiiaiugy
= o = £ v 9 Y g k) 1 =1 A ]
3. anfimuau Himsdendunumsdadeyaduiudeya sxdelduvuunining munieie
1 =1 v ~f a 1 { @ =
dudinine uaduihides vzdaldiigudnanmskdan/don
Y s o c:' 1 o s s o =
4. madu gudnanmsedanldou vrdsdyanueen lmainandgudnatamsadan/aoy
4 o v do
ieoen ludaguaInsdwnna
\ v a. b W ez Y ) o o AN,
5. dunumuaseveduwinng Wuveyaszgndsldfgamivayuusmsinesioadans
2 v vq ¥ a 9 o ' 4 Vv qur &
A Yoyadld 90 nziboudeyandnunaelumsaonnmsigeude iy
z o a s J v 9 o a s o s A
6. nniugamivayuuinsifiersiearzdedoyassnni yaafuayuiiersominandiie

pon lUdsdumasiiin

a4 vy A gy
2.3 szuumseenesoulime
aih Wiy s ¥ o A da o w Y o A y a
szuuaseviensnu e Wussuumaieireneluniiveuvaiinandrenuniediene sy
(LAN) M1 Tagliniasgiuued IEEE f1MuanaIou1ns§14 0174%W IEEES02.11a, IEEES02.11b,
S| 9 A = ' a ' v @ ' @
IEEE802.11g 11luau masgiuisnuannanuiyaauaz 1anaedd iulgaaenu
o N e ww S A0 o iAo ¢ )
Twasevwiesnulimwniulidiudseneviididey 2 daufe udnisawesl (access point) Fuilu
4 ] @ a =1 @ =3 o i
Uszqieunienin i muthivszuuimidavesdimesiia udnwaneniimdhiulamsilnuy
monbalinaaiudyauingdeeonoimealuguaiiud 2.4 GHz (@mTundasuat 802.11b )
o 1 a o (B =1
W30 5 GHz (dmiumaniuat 802.11a) uagli ladiduiseiluaadinelvieuanel Adeals
¥ ¥V

¢ a 7 gtita e, A v = T o a4 A
miﬂaumasnﬂ% ﬁ1W3U3UﬁQﬂﬂJﬂJ1m1u35'1]'1]!?’13@‘11151”13?”5 FINTTAUHUNINAAAIANYUAININT DI

: :
Tadidunmnsononilasuld



(m

(v)

{ Zo ar a' a
Ui 2-3 gunsaidimsunsevenedulsme laun msadwmesivla 2-3(m) udmyawesi 2-3(v)

nnmsnageums IFaugnssinlfluszuuaiedsiesdiulias wodnisiauvesginsel
» y '
fanan fszezsaiinisdeaisUszuin 200 - 500 We luiuidanire uazszuim 60 nlu
Y <y o4 AN | & ' o 4o ' =
dninauia ldsiims fumls doezmuldheusmih lldszgnanums1dauaieg ervimunely

Hoalszanld



a
UNnn 3

£

= v d' dl
nguguazrianmsveslislaneaineives

A A =
amtdnenssunan/lon
Y a aaa =
3.1 HUUIDINAN low
A ¥ Ay a s v - o o I @ Y
szuumsdomsveyalunsevisneununesUsznoudeniasamsuazyordsngudon
o o ' v ' & ) 9 Y a a
MsueanmYedszuy lasswnmuaiuniielvggeuoinaomsianudile mslsuvudesm
' [ ' ] [ EY Y EY A v
WS UUeRNTUAIUIRLIZFwaRR T UFe ULar a3 19Au 19 1A 1enn
) a L= a ‘=' a
inIvisneNmes inVsdan 1M uunssuAe upus1asaleealo(OSI : Open Systems
Interconnection Reference Model) Tuvmznnan/lomtulys lnneanduianeoulooa lonaslinuy
v
A A s % 1

v ¥ ¥
grdunmIzaw IR 3-1 nppdwssigi/leiliszavFunnanIuuunazdnyuzaulialss iy

¥
AN aane 1l

¥
Wdda Fuvoamssmuanuanifsisaun’ wuauauianena (ide uazatiaaie
4 wa o o 9 ] ' Y
a9n19) uammﬁuumma'lvl% (ANHULTUNIVU LUAZDATUII) na1lasswiad
¥ . ]
szaudundnatmuaiItnmsoiTeudeyaluszauia dred19veinsiyennsnasa

Vv
o v @ av ’ =3
fuszdusuRana’ldun 01s1ea232 uaz 1BnF.21 1Wudu

a o o s o s e s s o P A Y o
IANIDIA ﬂm‘uawaﬂms (ﬂ‘lamﬂlﬂinai) Hazﬁ15ﬂ!.nECIN‘Y]'NWUQ'JUH'ISL‘B'EJNTENL"U'IﬂUﬁTU

4 e sl 3 i ¢ a dnﬁy
BRGNP Gnafnqmmgmiuizﬂnmuu"lmm DINBDIIUA !Lazi‘ﬂ!ﬂiﬁﬂ! AU

¥ '
v oA

< s o Y oA Y & 59 ' a9 -
IHANDBIA ‘numm‘nummﬂm’dumamaﬁwauyasx‘Hanﬁmuﬂummazﬁmuﬂawmq

v ¥
fod1aTs Tanealusuil ldun low

¥
@

s A o Y Ao A ] ' Ay
‘YIS'I‘IJ’ST]JE)W] ‘BN'VI‘YI'IWHTYI‘TMMEU?Jﬂ'liﬁ\]‘ll?)llvﬁi2114’JNﬂﬂ'l‘Hﬁu'Vl'N!m$ﬂa1ﬂﬂ1ﬂiﬂﬂﬁ91ﬂu1

-

' 1 . ¥
NISITONABLATSNEITNINAISITOUAD AADAIUENIANNITIHONABINDAUTA

'

a2 Y da a o o Y] v o
NITUIUNIT uazmwwmmwnmﬂumsmﬂ'sznummgﬂmwawayawmm N

A

/ot s Tapeadsesrvutisuuaealls Taneane Nanuazean

Y

9 il
v v Ao

a o o ¢ o n g [ ::
LW seaurutiivuansiaues s Inaeailszgna ared1alds Tanoalussaudu

H1un 1oWAN (FTP) oaiduin (SMTP) uSomartia (TELNET) iiludu



10

HOWAING L

nimalosa

o s
ITHALIBDIN

a o
NN

Wana

a

Ui 3-1 npudredandi/low

3.2 Tslanoauann
 ; v
nsirua Tdsunsuilszgnaniian 11814115 TaneanToudusisga vinualdines
tﬁ' 3 ar o o ' o : Y a ar 1 ) o @ AAA =
Tus Tnaoaiduwusiu ) luudaz seduduve suuus198e Medrurumartinzordonadi uaz lon
¥ ¥
a1y msFeuniuveslds TaneavinszaviuuuldaFuarasendi Tus Taasauaan (protocol

stack) 3UT 3-2 uanals Innvauannvesndi/low

Application

ping TELNET} FTP SNMP }| SMTP DNS FTe NFS
A\ Wi, \[/A /L"

oy
e N Ay 75
<

TCP

’k‘x
Network \ e ,/

{CMP

pat—i-1  [GMP

&
L

P
Data Link $

RARP

v

ARP g el Tnatiy P

Ui 3-2 Islaneauannveanidi/loi

2 " o é’ a ~ < o o 4 aa
Tefiganglussaudutianesaniuglii 3-2 1uunudrdyvesTus laneauaaniiionnidn

Ay v P B £ ' =] @ r\’: < ¢ v A === | 9
uazyAnaeldlefimodendumadainmng luszsduduianesadall leFiduimiuayunis

=] @

° Wy A Y a S [l o a a g ' o
mauvedlefimesnsnuderalnaiinadunnmsdaunnnauaziilediouiiquanissangulaadlu

=) ] v A o
INIDVINDANITR

A AaA A

@ q:l S o~ o A A a @ A ) =] oA
seaurunsuadesaanalis lﬂﬂﬂﬁﬁTﬂﬂJﬂ'ﬂ NHasgan mwam%m:manhwn HIogan

A

MuANUNE NN 13RI RFRvena 1 Tinide 3.2 uag 3.3amd e



5 @ Yo ~ @ a d4 o o ENC T
hJsT@maa'jmummm"la‘ﬁ'lﬂ"un Tils lﬂﬂammummmﬁmn uamamauama lulad
!

[l - ' - o A a s g q S
nIevienldausulls Tanoa Fiomduo/aFa (CSMA/CD) amumIATgIuBmesiin lussduduil

Y

o o @ o ' S LR
Ts Tanoalugavesidn/lomihminnaivayunmsianuegasalls lnnoanoiosisiuazoisio

Y A

L= u’: o ' ' = @ L4 s
1IN ﬂiﬁi’)\ﬂﬂiIﬂﬂﬂa"&ﬂﬁu‘muﬂaQﬂWSz‘H’JN"l’r)WLlfJﬂlﬂiﬁﬂU@lﬁmniLmﬂmﬁﬂ

\ \J k4 1 :’I
3.3 MIAINYVIYATSHINTU

]
~ =

v '
TsTanealundazsudniivhimerdoslunisdeiudeyavinanrfidunialudaaori

Yaremis deyaszgndeiiuainlls Ianeaszduuugasinanitidunialufeszduanasudoyagn

wlasleglugdyg e luiwdndumsinunsedieslUdaariivatena TsTaneaszduanagai

oo

o o 1

aoiilaemssuduyisuazderiuiulldalls Tanoaszduuude 11
T v Ed ¥
Wedeyarduuaazszaviu 1us Tanealuduiiuszauindsanssisumsiiaulsei
TusTaneadausondt Ts Tnneataanos (protocol header) 1M1DY0YA LanIABSIAZAITOYAIN

@

(] [ @ 1 o v L4 @ Y =
zauuuzgnaarin lUdassavan Tus Taneaszdvatszususamesuazdivoyasuiuaiion

N

=

= ? 2.9 Y ) S el ) 'ld.] & 2 a ' <
ayauazmimeanes szl Joyamuddiisamesvuiluiug nszuiumsiisondn msiduy
b @ 1 = < < aaa ] = s o
un1an (encapsulation) 10819 TN31N 3-3 uaasnmsuualgaauininaidn/ lef ludimesiiia
4 = [ < < o a [ o w 3 o 3
Weanfidaremaldsuusinnadezduiiumsde luaudivudu Tus Ianoallszsuszoonten
L4 1 [ 4:; =1 [ ;’ [ o ey 9 d' =< 5
meseanuasdediuimae lufirudall isanesazgnoeasenmdem mzdoyailiedsiunuga

¥
N3ZUIUMI HITENI M3RuALYAn (decapsulation)

Jaya
e
. o : g e o *
Application Appl ( o
BUICEY YouUR
g W ¥
TCP Appl ;
TCcP : . '
et | eaiees Voya
i B ¢
cp | Appi !
i amnd | emae |
. ST N— » - wnsnrnd
Sirafuie ‘"-(“*-PP@ L Taus
BGilli el e o

7V 33 masnonudoyammdaviyslanoauann



3.4 loRuoaase
s A Y A ' o Y o A A =] ¥ =t

gunsalyeuunT oAz IS umute  MuaveIian/ e azAeslinoansa

o ‘> SR g T & s ¢ MRS 3 o ¢
Yseigunsaiiu gunsaiinandatiorntu Teda s uaes inseanninieuinsznaginsal
o [ [ S A A U U] A Ao Yq = a
dninauga vty Insdwnnsamisanioonais leigudsmualilylofivesasaving 32 da

sdd o oa ¢ d an - RPS ¢ dn 1 o ¢

gUnsaiiounudumesiavzii lefuoamsa 32 Tndszirdumesiai ludiiu gunsalifuim

L] a s a =] ' o a L4 Ao ] on '@ i
mesinamesumesaszillefivemasanarsmauswaudumesiaiiiogTao hidami ua

a S A s o v A a 4 = =2 o o ' =)
apuinesnIe ladannyTasia TdnilifvesduwmesmaderteainSoninlefuoamsaiiy
uemnsavszirlada

v

HBAIAITYNIA 32 U YsznenTuu1InuuIoavdoIdIuD 18UA50310 (network number 130
network identifier W3 netid ) t1az 18u 8@ (host number M3© host identifier N30 hostid) laUATDUIY
o v @ A [ Vi Iq ¥ o A a LY & A a o o,
dmivianaraniovis aywavlada lgssynuoay leds (n3ednionilinodumesiiavealaad)
Twaieve Tofiueamsadanialiiduaesdmwangili 3-4 Suaudenlddmsvauniovouaziay

Teasvzaungiunaraidana

ot 32 4@ P

netid hostid

3V 3-4 julnvvvesloinosuasa

Tuilvgiuiladimuaaunievreiouisonin wilnHin3 0110 (network-prefix) W1z nn Taas u

A ] 3 a A d A a o v A @
1N39UBIZADINNI NNTNT oMM I ouny

1. anudngveaviaseiouaziayload
@ ’ = 1 = v A ] g A L4
msdautalefinemns aeeniluassdruiitsznoudrviaunioviouaziavlsadnielss Tomd
v ' 4 1 < [ o
Tumsquaszu 1suaesazoduaviaS ev ieIdomdundautininadremannis Tnsday

¥
fane 17l

St e A ' a @ ' ' A ' = o 4 2* o T
. 1‘é]ﬁﬂ‘l’lll!ﬁ‘ll!ﬂi'E)‘UWU%ﬂlﬂU'JﬂuﬂﬂlJf)gﬂ']flalumi’t)il]mﬂﬂ?ﬂu HaSEINITOADAITNINU LAy

Y Yy a 1y < 4

°l‘mw'iummmﬂim”lmmwawmmas

e A o Vit ia v Py 4 ' s o s
m Taﬁﬂ‘ﬂﬂla‘mﬂiﬂﬂlWEJV]Nﬂuﬂzﬂgﬂ'N!ﬂiaﬂnﬂﬂu fniﬁ@ﬁ"liszﬂ’)'lﬁiaﬁﬂi]xa']ﬁﬂﬁ7!@]@5‘”

4 A B s 4 A A aa o A < '
l‘lfﬂlllﬂi@“\nmﬂuwu'laﬂl‘wﬂ!ﬂﬂ !5nﬂﬂﬁEﬂm‘]fﬂlllﬂﬁaﬂlWUWagﬂﬂﬂuﬁ3'ﬂﬁ\]!lWﬂlﬂﬂN1ul51

v

mesouludulaomadazii 3-5



{R50T HOTRW

[ PR S S
SIS
¥ L (0

t ¢ A Ay e A 0w
gi/ﬂ 3-5 lf“ﬂi’)snﬂ”)ﬂjfj\?lﬂsaW7ﬂﬂw!amlﬂ5a‘lﬂyﬂ7\7ﬂu

2. MITAMINAIAATOUW
[ v < 1 ' A v @ v w ]
Tofiveamsalimsdauteveniilungunsenard (class) in3evienlgnuluilagiudndedaeglu

= A 1 @ o = i FA [ = v [
amd lanaravtlenonale A,BHin C msumﬂmﬁmﬁmm’mmﬁnmmamwmmﬂmanumugﬂ

= ' 2 Ao A v o o 2 A Vo w
7 3-6 Lmazﬂmﬁmummumiamuiumnmmzmuauiaﬁﬂﬂmﬂia‘uw"lmmnu

(7 o —dle 24 {m >
0 netid hosud
J e 14 {5 P 16 {ie >
10 netid hostid
bt = W G
110 netid hostid

4’ ’ =) I
3UN 3-6 msuvanamnsovie

‘99



w oA

msdanadauili 3-6 ihumsdamianuns Ienansedioinhl lusmgibdaiionana
& ¥ A s nwy T a A My
aaavaldiieyalszasnmmiz laun aana D nag B dagUil 3-7 mSevwaaa D thuasevie
v a ' 9 =) o <] 4 q n‘l‘ r'i)‘ [ '
wuudannana duaaa E avu Al ldminianuiuihioulalusuina naaesnaraiilulduia

unleas 39ludimuasnulsanld

b,

1 147 160 : E

A = Vo
31/71 3-7 m3ny9nara D uas E

' Y o ¢ o v A q A Y , oA
manisnaalaglawivingumssuanveyameldlunms@onduma uniInas1anuIIwms
a a0 g ' % U a o J ]
Wnd 2 Ba usnilauiu 10 waasiniluemasaluaaia B Gafia 16 Sausnimuanguinieiiouas

16 Dasauuduavlaas

3. anvuzdAyvewAazAd
4 X \
AAE A 25U 0-127 nSeduiluavsuaeanziududis <0° ludiulud
i v R a < @ v A o ot Yo
usnazldszymumemviiogniene 8n 3 ludndez ldssynnemaieglaoas lunaia A fazl¥iu

1 ~ do o l [ ﬂy [}
m?ama ‘Ylﬂ']fﬂu'ﬂigﬂaﬂﬁﬁﬂiﬂﬁﬂﬂ'lu?uﬂ']ﬂ mamwmm?amﬂuﬂmﬁuwu

9.0.0.0 ibm.com
15.0.0.0 hp.com
20.0.0.0 csc.net
=% Ay o s 4 v )
A1a B LTUIINIAY 128-191 ‘Hiﬂﬂ1!1J1J£ﬂ‘ll§11lﬁﬂ@ﬂi]$“lluﬂuﬂ')ﬂ £10% Tumu

aoaludusnazldssymnunaiioginioits 8n aeqludmdaezldszymunomviied Tead Wnldiu
IS0 evINANAR 06 avD aRs DT TunaTE T

129.123.0.0 usu.cdu

130.149.0.0 tu-berlin.de

158.108.0.0 ku.ac.th

¥
< Y Yy

A o I3 ) )
noa C ITUINIAY 192-223 Ti?ﬂﬁ]ﬂl'm’ﬂ'\lgTNET’E)QHM?"UNWNWJU 110° l’llﬁ’J'H



W s q B L e el iy ¥ q v ) sS4 g Ve
awludusnaz ¥ sypnoaviteginietio 8n luagahiees ldssymnuaviieglaaa dalaiy
4 0 da o e 4 S o ' A S,
nSeviehiivinaan Swnunioaloda luuin adednveuniovislunaiaiinu
198.6.250.0 isoc.org
198.137.240.0  whitchouse.gov

203.144.152.0  mcot.or.th

¥

2 A v s =2 ¥ 9 ¥
A D LTI 224-239 ‘Hﬁ'E)ﬂ'l&;]u!'ﬁﬂlﬁ11!?(’0\1?!‘03‘111‘!6]1\!@')8 ‘1110° 1‘5
v d Ay v o
AULWALNG ‘nmamimgﬂunmwmm}ﬂ
2 a4 oy d 4 v o
AT E SLTNIINAY 240-255 14samvﬂuta‘ugmﬁmmz‘uuﬂumﬂ ‘1111° g9l

Y 4 & o
'l'amammmnﬂumwwzam”luamﬂﬂ

4. MSLUBASDUIBEDY
i Gy g B A 1 Aao v ° VoA
nSevneiidatalunaid A uaz B fhumSearefisuaulead Ididuswavmnnnanie
o w a wva £ ' d' [ :/3 A ]
16,777,214 uag 65,534 awdwy lumadguaudus igunsaseuas leaananualunisine
a ) Y o w s ¢ v 2 Y o ' A q v 2 Ay
A2 Idmszdesitamansaund fnsszuuidesiauiunievivvinaluglhidnauiumsedis
) A @ =1 [ o =4 [ o o Y o L4 4
g0UN5TD TR  (subnet) NITUUIFUITIA WBNIINVLIATIUIU LI dA MMM IZANAVINTAUITVUDI
1n31BLd 0 eg AN NIzAIn NS HIsIAT R
i S a ' ' o Oy o Vg
m3saguiia 199suusunduveuav Teaau 19y muduria (subnetid) 1os1MUAINTU
A ' ] " ' ' A 2 ' Yy _ a & d
inTev1vdeeila Mothaiuiniedy 158.108.0.0 Feglunaia B 0191F 8 ausnveuavlsamiu

v a 4 o o =
mvguiia uaz 8 Tnfimaelddmsy v Taad aagili 3-8

16 1% 8 1@ 8 e
158.108 | subnetid hostid

U7 3-8 Meghamsuranseviegosved 158.108

o a o o @ o ° ' 1 @ < a o Qs ]
fudavenvduiindudisimuaimiunsedivtes Fumavina 8 Tadmiuinievw
= v a ' o 3 o o e o ] a
158.108.0.0 921 254 Fuitia udazduiiiail 254 Teaasagilii 3-0 maduitiafinndaducr wez o’

sz BB1Finmne daiugunin 1580108.0.0 nag 158.108.255.0 39114



16

e R e > 5,
BRI i 1 e e o8 BaERE ] 70 10’3 ’3 254
2% 158, 108 2520 1 158108, 1581
%_.25:«3 158.108.253.0 158. 30&3 ?f‘;} 1 | 158
254 158.108.254.0° | 158.108.254 1 158.10¢

- % r A v v o a
31]7) 3-9 MIVAVUATOVIY 158.108 IV VIR 8 UA

o ¢
5. HUIUANIERA
4 v A o d Y ° a s A4 qu v ¢ ¢
maﬁpnswmaanwmmmuﬂua’mznmuﬂmimmaimaﬂlﬂmaﬂ%Taﬁmmmmas

v o & dq =] aa :d Y oSl 4
nwNFuHan 1Fauivuiands ATULTENI FUIUANITA (subnet mask)

o = a § Aa A [ ] o < (- ] a {
“]f'U!umJ'lﬁ?{ﬁ‘UHWQ 32 U6 c?mzmwnnﬂ3amemﬂ?amauazmmwmummm‘u ul’ ’mumﬁ

Sllaia

@ I Y A @ < L4 = '
asanuy laaalAuiing ‘0 Maengulaaands lgaminiide < 1° agaaduaindieiie lvinie
1o

o ' ' A & ' q YA v g o a I

A6 1T BYIY 158.108.0.0 Fawtia InTiimvduiiianaziay leanedieaz 8 Davziinguiiia

b V.
WannY 255.255.255.0 milmmn ldninmsideulefiusansanadndn uazldimvgmaead <1
) a A A o 2 VYq 1 ° o s Y 2

Tasunndandlununsedsuazinudutia vimiulilda > 0 dmsuaulead udr3uilaa

. v ¥ ’
muguaedi laiduayguduamdunoude liidagua 3-10

8 L% 8 U & i 8 iiw
(13 158 108 subnetid hostid
(2) fims 71111111 [ 11111910 | 11111111 | 00000000
. : 2 e T SR

4’ o UK o <
31]‘" 3-10 MIMHUINHIMVLUUANITA

My 4 < Yo o < 1w ~ = I < J a
1030110 158.108.0.0 F [FFuTiau @AMy 255.255.255.0 159N NUBUVIUANINA 24 UK
4 Aa Aa I3 a A A A a B o A
pANNUTANIAT 1" 319U 24 Ua neweumugluuuntioulaluilegiune 158.108.0.024 lag

3UNIUNS DU 158.108.0.0 WS TN 24 1ie



Y

dufnemanaty wizvoundimAnssds

=
UNn 4

Y

nyEUazHINMIVEUNAATIHEITO

=) -~ ]
4.1 msudanezmadleonuomasavounsavie
msutlauazutadlofueansavouniovie ( NAT : Network Address Translation) sﬂu3§n1s
nillunismlasazua lefueansa voamSevrodiudr iy lesfueaasa Fudunvensy

A a s d o P
uazfomIvuamMosIta A1l 4-1

Outsjoiny NAT Router

Dutgoing

' Incoming X Incoming
Local
Area
Network

Internety

Ui 4-1 SEmananazum/asloivemmsavounsovie

TasiigUuuumandavazlaslefueams aveunievivey 4 3luuvde
1. m3ndanazuaslefivenns aveunsovisuuunusd
Wumsuwd Tedineaasailuldanzitou /v leRuomasanamziDounyy nile ao Wil 1o

EY - AP [ As'
fABINITVDNYINTDVIWAIHITUS ﬂ\izﬂ‘]ﬂ 4-2

~] 192.168.32.10 »
Ml 192.168.32“3 '

4. =~ A ) [ S
31l 4-2 maudauazufaslofinemasaveunsovienvumenilaglofinemnsa 192.168.32.10 9zgn

213.1 .123. 11
213.18.123.112_am
utlauily 213.18.123.110 1ano
= A ] a
2. mawlanazladlefineamsaveunisviouun lauin

o [ ) EUETRY) = [ =] = = 1 - =
Wumsmnl lefiveamsai li'ldaamzidon fy TeRueamsanamzifiouninnquueslofiuoansai

amzitiou a93109 4-3

49996



Jzishuazs iz nszae g
ZV5 NS T3 1 IDZA0L.3E. 8 )
Tzrsszs 3oz s2.0)
21025015 1122008520 1)
§20506.925.010 1 192.908.32.10)

» | 'lOZ.'!Gﬁ.iiI“i I 21.1.123.11
l 1208000
} 192.160.32.45 B

301 4-3 msuJanazu/adlovinemnsaveunsevisuvylaniinlng lowuomasa 192.168.32.10 v

~

213.18.123,125 mn

gutlauilulofivosuasaluv2901n 213.18.123.100 89 213.18.123.150

¥ .
3. Tonnes Inaads Wugduuy mswlanazuas lofiueamsaveunsovronun lawndnfiuuyle
= U a A\ o = =) _a q ¥ Wi
W uemasa liamziounawanilulofiueamsafamaiounufoindld wosadiaiu Sou

15021 Aeh (PAT : Port Address Translation) ﬁdgﬂ‘ﬁ 4-4

emsmapy  Ssam
\;14."'!’ 192,158.32.12 = .

; 192.168.32.15

213.18.123.100:102

213.18.123.100:103

{ a d q L2 . ;:-" & : 7 w
7N 4-4 nouiamesuaaznsedlnsovwauninzgnuauiluleviemnsaie i

; 3 [
(213.18.123.100) UAHSNENAYNO S AN 1IN M
L4 f 4 = =g Y A ' = = Y o A '
4. Toesuailil e lefiuenmsanlFluasodioniolu Wulefiusamsaignl¥dunsets
o 15 uAesAR 1M Ui uYge ms1gasn uazviimsulaslofiueamsaiamadousinntouen
' . . ¥
Whlefiueamsai hinmzidlounnniolu edoyagndadunieviunmelufiawisala i ms

wdauazuaslefiueamsaveansevienuumeda uaz nmsutanazulaslefiueaas aveunsods

uulawniin degifii 4-5
237.16.32.10

237.16.32.10

31ii 4-5 Torsosua/ia



19

Y A ) =) A ]
voaveamsuanazuaa loWuemasavounsoviy
d ' WAt A o
1. Wuaeu leWuoaasa meniulasanie
0 ~ -] aq 9 Yo A'i 4 4 '
2. leWueamsaiaod ansn 19 ldvuvarunseansizansondas lofuesmasa neweang
INTBUIAIBITUS
Y a a =1 [
vordsveansuanazi)adleiiveninsaveunseuiy
1. enunmsaamuIunn leiueaasala

2. 1fin nandied iieiiniseang mseviuniousn naenToanoudi

4.2 fadman
g o = v o v o MY A o
uTnuamsinuieyuwldawnsoianundenaiuld uie Yszunananvuaeaunsafiu

YadRIMan n3euINn AdeiuanlUsunsiandgUuuuuanaeiy



20

=b.
(9]

un

w o w &
ﬂqyf]uaz‘ﬁanmﬁmemmmquwumam% !‘UENVQII'M

NADMIMOUVRIFANHUINDY 86 1D I
o < A A4 o o g o y v Sl sl
yarimnnnouse ugamsnsiiod mivldlunmsiannglnssimeduszuuilaifioguuiiugiu
maWa laomsldunaareiuinii lulas Insiyawesaszya x86 Fudluiidunoiudldaulu

Tyiuiudmdszneundn lumsianu

5.1 QAUAUVDINDONBE
o
5.1.1 Tilulnspeulnsaansfiflnnumansaga
o a ¢ 4y ya ¥ ¢ aw
Mulugaimuinenss Tvesaneuse FaldinenlylulasaouInsames Ami186CC voauSin
S a & 4 a o 1 =4 ads o
1019wd (AMD) Fuilulu TasaouTnsamosvuia 16 UANINIUBYNAINLITI 24 1WNNLLFTHA (MHZ) M
Yt ' - e L = o o £ s
Tianuanunsalumsdszuamaaequmvannyudemeudunmsian Iasls luTnsaouInsaae s
a da Y o ] L% d" @ 4 o EY o
w11 8 Ua filloul¥dueg luilaiu uenniniinelud luTasaeou Tnsamesiesda 1dsue1ginyal
& ' o ﬁ ¥ = s a s
Huguagndudulums 190 1y GusunonInsaaes (DRAM controller), BUINBISW
AouInsaians (Interrupt controller), §9133 (UART) 111 13neluda luTasneuInsamesguily
fwremsesnuuuglnsaiweR uiududiniondaniswaidiediury msiwesaneuses lu
Y 1 é § o 1 o
Waniugunseledramilsiideinisaruguaisiinuiunageainesa (USB port) 9 a1115 011
v ' o . s = ]
Talashuiesnn hidesnseenuuulsesmugumsieamludugead diiudn ifsaudesnuuy
° 1 A dyw a a ° Y 1 @ v t:ly
9smsnudmpuidesmsmuaui Iiunarluniswanuiudu uennniimeluluTasaeu
Tnsamesduindiuluga (Module) Magumsaemisarag it lumeluds mlddululasaeu
InsamesAdanummsnaumadunmsdemsmuizfunswannglnsaifidealFaaantans
A v & o v A = o kY L3 =3 a & ay
dodrsang Faezansam lahodsiieusums 1 lulasaeu Insamesvuiadnuuuaudiide

AR agNINUIY

5.1.2 finsesilalumswannlalsunsann
1 ¥

wieannmsian Tusunsulagldyawannneuse uduadoudumswan Tusunsuuuves

a ) o o o ° 4 a4 =Hq Yo o o
Aouimasdruyanan ) auindsauismh ldsunswaieaiionaq i ldwann Tusunsudmiy

a PR ¥ Y 4 A " A oy o o =
aeuiumesdyananldnulduinme uaz TsunsunSesdemariinduidunsveninfannda
0 q ¥ o Y o v o ) Y ° &
mlimmsowennglns alldediasias aadunulumswaninaen ldiduswauninuenindi

q @ v A 14 s A A J Ao o ) Y ' ) 3 ~
molugaiianndiigaveraninnioiomeqnsuiludmsvelumswanTdsunsudrednma

&
Wil



5.1.3 Dwlumsispuiiaziann
s " A \ s 4 g
voIAnaNge Mulugarianeuss tlaolaunisuvedlulasaouInsamasuun x86 Fauiu
= o a 7 ] ~ o o A Y @ o w
aoilasniswaviduaennuaes dauyanani 'l Tasiigamdandinuldnugadidaves 80286
o ' 3 L= o ' o o (4
(Real mode) hilidwaemisiSoudlumswann Tsunsuaien uazfiausoWannaz naaousod
7 Y a P v e o '3 o q ¥ @ ¢ Y
wsan lduuneuiames neuhsznageuiuussaneuse iiliawisoianigUnsainidiu

U w1 Y a4 4 @ Y <y [
seuuiha2a19n laeg1esaais sgdupumsiennidnvuziuludanm

1. Program coding and compile on

2. Dovinload to tom86 board

3. Hun program on com86 hoard

Com86 Board

77 5-1 wamedaguuyumsvisnnlysunsulaslivesanonss

5.1.4 fanuansalumsivinveala
' A o ' ¢
TudiuveansiiuveIvveI815aNIs (Hardware)  aw1sani lalagruniinouunines
L4 A & o & = &4 ' o
(Connector) ¥81185A IH3 YuU VY0 INIAT§IU (WEMHIgUIT) PC/104 Favziimisi¥ouasuvuiia
Sumesivd (BUS Interface) nuulowaiotia (1ISA BUS) vuia 8 i adroiu lereaiatia i Hoglu
a ) o £ yo 4 /9 9 Y s
asunuaes dmyanam 1l Fudianawiseesnnuversaus Iidudnuuzvesuoiavuiouas
o & o 3 = o % s s . ° o
hwugeuaeiuuesaneuss nazsiioudousesnas 1as11e3 (Software Driver) d1MSUAILANNIS
Mavveadiudn midessihauswiuszvodfidanslumssesiumsianuvesuennaim
o a a o ¢ o 4 Y q. o
Fumre i uenaniidiesaneuss dadusaieuaeiuglnsainisusnludnymzves
ilole (P10O) W30 Tﬂiummmﬁaﬁummmv‘fwm (Programmable Input/Output) Miloun s 19w

TulnsaeuTnamosjudun 1ddoauiu



D

Expansion Board #2

Expansion Board #1

PIO Connector PC104 Connector

ol Com86 Board B

{ y ’ 3 v
71UM 5-2 wEnamsivonnovoIes AV IEA UL ANDNSE

5.2 onndnimihvsnevosymim (Target Application)

3 3 o v 99 ¥ (9 a
nnaNuaIwsaves lulasneulnsamesvesussanauss Mlinisuszygnd lFnusuuena

0 L ]
IAFUAN Y #1509 1annine Tasdedhaennamdualigimuizunniswani Inguesanay

td
@ A

86 1At

5.2.1 !ﬁﬂ?ﬁﬂﬁgﬂﬁ]ﬁﬂﬁu ( Industrial control and Automation)
dodveginsainivqumelulsanu 1wu msaiuquinsesdnsonsze: lna nsasinia
anzang melulsanumazdinduludiguinlugulaomslduesansuse iWugunssingien
y_a 4 Y A 4 o ' Y
wihnlumsdems auauannzuiaden nieniesdnsangmelulsinuuazsisaundy'll

o d

o o
dagudnanausmuanal iudu

5.2.2 gUnsalgeadl (USB Peripheral)

I 4
=

'3 a o 1y Y 4 24 ¢ Ao
gunsnigeaiiang mmsovannldlasmislduesanouss yaniwluvesanonse ilgoai

asuInsamosnmoludilulnsaeuinsames Ami186CC @ 1WISMTOUADITANUABNRNADS 1AM

x

A

< a 1 a = 5 [ 1
A7057 12 1nnzdafeduii (Mbps) Fanrswauuilugunsal geal @19 Tasuesanonugs |

o 0 ¥ 1Y A ' ¥ = A a a
fﬂlﬂﬁU'YI1‘1ﬂTﬂﬂulllﬂﬂﬁllﬂ‘lﬁﬁ@')»]"ﬂﬁ'ﬂ“l\lﬂ7uglﬂﬁualﬂ’] INUNIROUDN



(%)
o

5.2.3 ﬁmc‘?ﬁ’ﬂnai’ (Embedded web server)
< 4 a« T Y Y s S Y 1o g
PUIUAAANIEITWIIBT (Embedded web server) @1msnaiialduuvesanouse Tavlusuiu
4 ; 4 P! g y o ) A s <
ADUFDUADINNTOU INWAN FIVDIANDUSE  NAINITOABAITAUNIYUDNHIUNIIDINDS 1iie

¢ A ¢ A g a 74 o qW ° 79 ¥
wosaiaguuueIAia1MG) 10manzian)osian miliaunsoih lduszgnd ldaulumesnuyy

74 o '

L4 3 ' < =1 ad L4 b ]
9Un3ainIUANA1Y U BUDARANUIFT YIS MMnuBguuUasANDNS6 14 Taudty

5.2.4 151u@n (Robotics)
L3 s S a a o [ L4 4
VDIANDNE6 ﬂthJIﬂiﬂaL!'ITISaLﬁf)511N1J§3ﬁ7]ﬁﬂ1wq\ﬂuﬂ151’nﬁ'l‘Ll ﬂ'ﬁW@MUVﬁBV‘lﬂ!L’Jiﬁ]MWQ
o Yo 2 4 4 ' v s 7 o W ¥ ' o o
W?MHW%W’HUW@UN]ﬂUQ‘Uu fﬂﬁl‘]fﬂllﬂ@m818ﬂ1iﬂ1u815ﬂknﬁﬂ'\\3‘]'GTTJJTSﬂ‘ﬂ'lvlﬂiﬂﬂﬂnl IHUIEATNITY

nMsiaNueuaRimsi I uidudeu

5.2.5 MINILANTNIUNIOFINOa313 (Home and building control)
d o Y 1 9 =) o s I ¥
gunsaidmivarvgussuuANgmelutihi nieomsannsmhuesaneuss Tiszygnaldan
Idauiu Taolfludmlunismnaunsinuvesglnsalaie nieasensaagounisiiamves

¢ ' 3 v o ¥ D e v &
1IR3 (Senser) 7199 Maluthu nazudsllfudwesduiiomamad ol

uaﬂmnﬁyﬁ's"lﬂﬂﬁﬂauTmataa';ﬁasaﬁumsﬁﬂﬂﬁi"mﬂuqﬁniai'sshaq fiiReadeaiuam
medumsdemissasu lonamsuTuduieudmeitaouauined ISDN Modem and Terminal
Adaptor), Imﬂuﬂ(ﬁ?mﬂ{(Low-end Router), “laﬁm%’mmwwﬁm%u (Line card application), Bngaod
LOALOWNAIAFU (xDSL application), AnoanasaTnu (Digital corded phone) 1iudU Faa1ns 01

vesanewss liszgnaldnulumseonuuuiann ldiguiu

5.3 AUENTAYEILDIANDNS6
vosanenseiinmananatl
A o & aa
" g epuniaunlannd® (CPU Am186CC)
= Fusu 1 wnnz 1A (I MBytes DRAM)
" uvan'lueea 64 i 1alud (64 kBytes Flash BIOS)
= nideanusasi2 ila'lud
=1 < A s o Y =1 4
= yaqman IEEE 802.3 DNUDIABIMDIILANDU INTIADIAIY RI4S ABUITIANDS
= =4 4
o yodU nOUINAINDI
s U 8 ¥V aa a o
" WOIADUNTUR DITID232 A28 AL-9 ABUIUAINDS
B4 90ady 1Mo wAoad (HDLC : High level Data Link Control)
- ¢ o 7
= Flndaaen (TSAs : Time slot Assigner)

A A 3 4
= 3% )e nouinsames



= 3 mdmesnannsn Tdsunsu'l@
=) ~ I'd
=i Soalng
I~ ] o I'd ~ d o
= Jpyaen Imiues uaz S aoulnsames
a do d
B Fumessn neuInsanns
= 25 gunanoing nawisoTsunsu'ld
= oan 1a vie 8 Ua
o w 4 4
" wnesannais 3.3 haauaz 5 1haa

aa 7 o = <
B 19009 UAAITDIUSVDUWIIDTENNAY LAY amas’mm

Serial Console  Serial port

UsB port port
connector port P1O port

Power Ethernet

i B S
N

N
¢
£l
]
1
1

£t
1
s
£
s
L]
1
4
]
'
1
1

14

2
#
*
¥

8 bit ISA GCl port

Connector
71N 53 FIe VeI INYANAINONSE



[89)
N

Main Mermory B
{DRAM 1 Mbytes) i

i1 Boot Memory § i
4 (Flash 64 kBytes) it

ISA Bridge

10Basel
_Et 1 s . Storage

- - il {Data Flash
512 kBytes+)

Comimunication

4’ -3 r r
7Uii 5-4 vdenTlnezunsamaasaui/sznoun1aguesnonss

5.4 au3zNoUMIUDINDIBE
5.4.1 WINBIFNNY (Power supply)

szuusie Ilveauesaneuse uia deanitu 2 dunandoiune Tudmusnszduszuudeld
w3 5 Toast (Voln) Sevzilledusaiile LDO (U14) wivhitsronszua lihdmiuidueginsel
vuvesaiidesmsus i i lumsiani s Taasd wu dusw, ulasluees, ualminden iy
u uazdmivgUnsaifdeemsusadu it 3.3 Taant lunisirannfussiilodueai To LDO (U16)
Fanhisionszua Wi 1iE agunsalinani 1dudd luTnsnouTnsamed, ulasdamiiudy 3a
BUNNVBINIANIIIDTFNHAIWYDIVBTANDNS6 uszsudu Liihns suamsefius sdurszuu s
Thaw nazshimsaaszdunseduauilu s Thavuaz 3.3 Thadawd sy Tavnolugawanios

e . 2
auathaes I 1 drdmsutluadmsienszua v lisulesnanua



26

Tawi Tanavstwnszua liusadu s Travmas 3.3 Taanezamngnownszua Tl 1y
A Yt e - ' ' Ay q ¥ v
Faesiaenuan18on 300 daauenil (mA) MINTMIAB2995 AUV IFaunszualni

U :1” o ¢ ~ ' o @ A a 4 -
N nuzh 1 imIfe199IH 1IN ER N wINMBUB IR LR UIN BT IN 151 T B¥ 18U

amImane Iveauesanouss

5.4.2 woAdAOUAININGS (LED Indicator)
¥V
UUVBIANDNSE 1L NBABA (LED) dmSuudasdniuzaeqsaiine arasmiuneadaves
x oo a ' A s Vo '
WIMIDIFNWRAY (D4) Nﬁ!!ﬂﬁiﬂﬂﬁ]zﬂﬂﬁ?‘m IUDUBINBUSR6 llﬂﬁﬂﬂ]ﬁﬁ]‘lﬂﬂﬁzliﬂqwﬁ]ﬂ1ﬂﬂ7ﬂu@ﬂ
7w s s o Y Y A oA a4 a
1HAZNITNIINDITFNUNAIY 5 11aa uaz 3 1naa ﬁ'liJ'liﬂ‘VlN'lullﬂE)EﬂQQﬂﬂfN AIIN 2 A9 LED vy
' =1 ¢ =& qy a 3 5‘ A g a &4 3 = d o
VDOITIUNITBNDIIUA(D2) HIAIUITAAT INVUNDUTAINNITUNTIFOUADANUDINDTLUALAL
Y gl P e o a ' a /d A4 A a =1
NIDNNISIUAIUDYD AN 3 AD LUDADAANTIVYIVDITIUIIDINUNDIIUAMY ADDNAIINUI (D1)

< d" a a A a @ 1 9 L P s a L4
BIANUITAANTSHIVINDNM T IVAIVDY AN TUNNDINDIIUANDIA

< ¢
54.3 IBUNANT UMD (Expansion Port)
v o , oy el s P o o do o
Tumsldnugaannmeadmiuiengdnssinesdussuuiladniu iusssumiindamn
§ouD1NAAAIINABING NI DONUUUIINTAINVIIBABRUATA AT INUANINYARA LI UL
~q ¥ y & o o s N ve  a 2y ' v o 9
il¥nuegd sadmivueianouss i ladamssueenuuumsiensalfmgasainmeusnlugiuuy

¥
71199 Al

5.4.4 Wlole (P10)
4 '

TuduvesiileTe fvzfudnvuzmsaslfaumiouduildanumelululasaouInsaass

ﬂll % o a é o s
Tao ldFeenuisa Tsunsutisnuauguas 1 1diusaszandsfuuazdu Tasuuvesanoy

b d v b d 3 1
86 11 Tifi To Teliinviaun 1A 19 0usiad@us1uau 25 uyuuua (Channel) 91 anua 48 uruLuaii
TuluTasneuInsamesitesvnmsidyyiud leTovnsdyaiugmit 1 Fnuludnuazveans
v a d o o 4 ¢ 4 o =q ¥ Y '3 4 : o
vaamaniudyyInduveweinneuss Fai lo Ton 4 lduuuesaneuss uaznisivendeuda

aoutinmasvean 1o Toraq iuldanm



FIO0 P CTSLR RTRU=
Fl02 g Mo SRl d PrO27
M = Lse veo K PO
P0G pior LSE CETERT FTC EN
M B CRO0 PIOE2 B

S0EN 4 5CLK PlIOEd NG
SDATA NG PIC3E - llekn
NC N PIO3S H PIO3D

RADHL q PIO7 PIO40 P04
PIOB PIO19 P42 . =K
TXCHU PIO21 P44 riods
Fl22 PIO23 CTSHUE I RTRHU2

3y g GND +3Y LD

. . -
7UA 5-5 upummnisivouns PIO vo9usANONSE

[ a

' = A A4 A (=) ' 5‘ = = = q 9
vnmmludiiiuyevesdyyrnduiiilyi leTomuaavaieg 1ude #ile e ignldaulu

o

o 4 d'q; a -] 1 o = - ]
sUnvuvesdyymdumTadiwand (Multiplex) aguazansaiunldanuduiileTe 14 lunsdinly
] ' ' o
foams 19 wuvr cTsHU 1 ludeanisldaudruves TWasaouinsa (Flow Control) V84
< ° =1 g a = 4 ° @
wasa w1 nawsmbhwnlFouiiu fileTeds 14 18ud Aeviii loTeiigmir 119 udnbuzvea
o A Al SNV WA o ' ° ¥ v & 12 ° A ' o va < P
dygreduiiaamandeguaz Wawsoiunlsauld dalifimsihuiveude 1 1 3naeuinnes

drmimdesziiui lo Tenawisaldaula

5.4.5 loah (1SA)
A v v ¢ ¥ Vet & ' )
WugduuvvesmsiFeuseiuglnseiuuuvuiu lasldeonuuuliidnvaznmsidouasldan
adwiumsienae ldnuveledia (1SA Bus) vesneuiiumes Tavia luandrafuiisagiuny
@ g d' Yo 9 AaA & U
M13992191n30iA199 e ieanelugiansuzve winsgiu Wa/104 Fa1n1500NUVVIRTA
Mazihuudeuaeiuaivisnsenuuuludnyuzi@orsuiuniseonuuunmsa’lea veunies
a - 0'4 =) o o @ q 4 U o d’ o
apunIees laona 1 aziineumawes 194 dmsuldlumseudesunisaveieniouonivzin

A ] & ' o ' < s o o
IYDUAD mmawammmamﬂqnmmm VBINDUIUANDT 194 m:nﬂu‘lﬂmmw



| 2
It m m Qe
07 BB RESETORY
il = B
VEl m w5k
D4 B B B3 NG
> T M DR
D2 S B T 1o
ol m m Qe
i8N m m N
IoCHRDY S B -
AN m m SR
SEN = m ENE
ISEN m o= Qs
ISt m m e
e BEEEH ne
NEl = = S
a4 BCHH N
A13 I(""- DRG
A2 B NC
Al  ~. .:_.'}. CLK
Al0 BT Ro7
~o B Ras
A3 B B B 1RO
A7 B B8 B 1RO
I m m QLGE
A5 ST NC
A4 BT NG
3 BB B ALE
Y = m BN
AN = = QM
A0 B B B GMND
BNol m m Qe

63 64

’ e N $oo)
(NC =2 J B LU TT AU E)

{ ] o ’ d
U 5-6 msvounody I 199v09 o W INOULANGS (ISA connector)



29

5.4.6 3% 10 (GCl)
aA 4 o @ 3 A ' v A J
SEAE) xi‘lummj mmﬁﬁaﬁmmuaunmmmu“hs“lunnwammammamu N5 ADAITA N
& < & ' Pl s i - & /e o sa s
cmmmgmﬂsanﬂqummswaummm"laumsﬂ (Linecard), 19UN1 HI9 1MDINUABITANNINDS
0 ] b
(Terminal Architecture) ¥93 loa@iou (ISDN) LOWNIATUFIUDIANBNS6 HATUAYUTDITUMST
o 1 4 U a o 7o » _ IS
m1a1u°lumumam1msgmnﬁwdvaumauuumm'uuanawu (Terminal  Version) U943 19
4 = 4 3 Y ] aa 4
AUAUAITA (GCI Standard) FAIMIFOUADTUNIIUDNHIUNIIND AT 19 (J6 ¥9IUDIANDNSG6) lay

InmsieuapveIdy Y INAIG AININ

J6

v 2
RxCA B 84 GND
TxDe K GMD
RCLKA { GND
TCLKA GND
VCC3 GND

8 no
gU7i 5.7 upummmsivonneluaiuvesd s le

4
5.5 lulasneulnsataes Am186CC
luTnsneuTnsamss AM1s6CC doiuiluialandnfinnuaumsiinudiudagvesvesaneu
4 7o a”e] s - o aw g
86 %1 luTnsneuTInsamesiitululasnoulnsamesvuia 16 Un luaszna 986 veauTHnodw
4 & a a o . _ A {
A%¥971 Am186CC FudunauiitiinduluTasneuInsaass (Communication Microcontroller) 7115
UAUNEN (core) V03 80186 Tagldmuatiuaiuisandumsdems uazaiulsznevdus Tael
] ’ ¥
daudani 1w TUdai
3y
' =) S d
" dueyAnead (HDLC) w3e laiananidiasnaouInsa (High-level Data Link Control)
dwmsudududaninsein1sanaedoa1suuy 183A10aT RawsnFounsiy Ade,
o 4 aa ] = ’
figoy lond uaz3dle rwnileTelasiifiah (TSAs) 5o Iniaasauedwsioiues
(Time Slot Assigners) d15Unsi1aulunuuiadimand (Multiplex)
=] Jda . o [ o o g =)
" galimeismsoanoulnia (USB Peripheral Controller) dMsumsiniugunsaigioad
¢ A ~ s i o o ¥ A '
" pyge1sa (HUART) 5o laatlage1sa (High-speed UART) dmsuldaulumsisoude
=} 4 @ =1 a a 1 A
HUVBYNINANNGIFA Tava s deas 18 1udas U5 1gaqa 460 i latindoTui (Kbit /s)
@ 53 4 3 @ wa ~
am130n59d0usa5 15 Tums¥eune 1aon TuA (Automatic Baud Rate Detection) tas il

s Y
313 AT U ANA(I landshaking)



go139 (UART) 150 glinesdaadalmiaidwnesmsmdinmes (Universal Asynchronous
o w 4 ' 4 o o
Receiver/Transmitter) awmmnvﬁaummmaumuTﬂUmuwnﬁams"lﬁ"luamnﬁqaqﬂ
a a s a =} L4 o o r:
115.2 ﬂiﬁﬂﬂﬂﬂ’)u1ﬂ LAZHINTALITHIUNITAMN
a v aa a 4 . ~ ) st
odeale (SSI) 150 FInlaFisvadumasiva (Synchronous Serial Interface) #11M13UN13
3 ' s I~4 a 1 _ S A :
l%ﬂuﬂﬂ ﬁ'ammunwnsumwmmqa 25 1NNZUNADIUIN (Mbit/s) ‘INET'IN"ISDE??J?TWLLUU

waii o (sp1) 14

a L4 4 . a o
n Tﬂmnsmm‘ua'l‘nmuai (Programmable Timer) YUIA 16 UA 3 A7

o o o 4 4
» msmmm‘maﬂvhm (Hardware Watchdog Time)

= Gusupeulnsaaes (DRAM Controller)

" SumesinaouTnsatass (Interrupt Controller) 36 MaMiBITaUINGS TN

" Tisunsuliadunnieminndnuua (Programmable /O Signal) Ha8 3119 48 uauuua

Serial Commumcanons Peripherals

e 50~ AN D9 7 || SPGB — SPLE L OMMUERE- oS Tarlphords A
| chis P > il [High-Spsed Synchr !
Am186 || seiocs ) 'i’;‘gﬁ W#chdog | uaar | oARTwm | [uss | | T Seral - ]
- I L bes ; | Authband !nter’wse(ssn
A e = e === l
) § i 'l H
s :
3 =1

I N g P
3 > b - “}!‘ -~ J - :‘ ~§ b < 'Ot?rf\‘ca '
] Giugless BAAN ] 1.0 Gereral- | | | [SmaniOne i I
i| Interdface Comn;a;‘ TR |Purpose | | Cramces | | HDLC [ TSA | Raw DCE |l
i | m RAMROM & {3 X :
sy sy 4 {1l g g et W HOLC |TSA ez | 5

Memory Poripherals System Poripherals Highay
l EDLC §TSA ’
I aci gon-2f}
! HOLC [TsA I
G RGPS = S AP oo e s |
{ ¢ ¢
3V 5-8 vdenlaesunsunaasosnlsznovveslulnsnenlnsaimes AM186CC
TuTnsnouTnsainns Am186cC il 11 luTnsaeuInsamesAndaniilaonssunuy xs6 )

Srdafidiu 18T ugAR 17190180286 (Real Mode) @uayuMsEBamioaIsmandaa

wnne lud

5.6 ¥HWANDN (Memory)

1] o 1 s é =] =l »
muluvesanauss Ysznoudienitonnuimatsaulszneuwdndleiugaiiseazidoan1e

¥
~

Al



5.6.1 11331 (RAM)
] o ] ,:1‘/ ' 9 ¥q o ' s &
wieawidmiidud il lunsiauveahlsunsuaeg veauesanouss Faiiuuia |
s o A < =0 o ' & ¥
wanglug dwidisanninnnanilagnssuvelulnasneuInsarassmiteanus luaiuiing 19
¥ ' ¥
Wuiuilums Iaoud sy Tlunsuagiess vl fianisuaz Tusunsuveninian Taoniin
¥
o ] o a o = o ]
anusiiiumionnuswiiaddle (EDO) vuia 1 wang lud Taslinsaiuguasiaunndiu

= L4 o
voaausuaeu InsaraesmelululasnouInsaans

5.6.2 uvlarluoon
v e ' q a ?iai i g g
miheanuddiiduntisanuswuuurasvuig 64 dlaluadmsulslunmsinuldsunsy
¥ ¥
luesadmsuarugumisihnuiugnvesszuy wiheanuiludruizgniSon lFnuiusudy

UMD SV VIS VY

5.6.3 Aisvamarlay (Serial DataFlash)
' & A % o v A ‘ﬂ o Bolq 3 2 v
miheanudwuuurasdrivziinuimihiitudaesy (Sworage) dmsuldlunsfudeya
' a0 Y 9 a ~ I A '
199 veaszuui ludeanisldiianisgymislusnzivesanauss nanszua i mdedsausu
) v 1 5 o By = a wa ) £ P
Joyaninnisasdeianieg, Tlsunsuuewndmduniag soulddeszuudfiansdie Sauuvesa
dy a q’: d = =t a Y o ] e
AONS6 1 IAAnAa MA W ay (IC U12) 1as 19945a10419119 512 Ala luadmsuldauludiuil
v v v ¥ = Y] v W '
waz ldeenuuuldaivisaversvnaldaaiunudeanis d1lunislFnuiniauiszueanuie

v I Kl
anui ludmiinSsuaioudan lasiouniia (lasa A) vounsosnounmes

5.6.4 UHHAINMMIBANND

¥ ] v
NN INNANN AN IUT AU AT D UAAUTUAINAITIANVDINUIIAINT 1ML

Y v Ayd
14 aaiine
B unINaman

) 5 i Ot B, { 4 ' 4
niheanus ludiudiiving 1 wanzlud ’mwim“f]uwduﬂ%'am‘uaﬂﬂmninmmmﬁmi

¥
" woA

ALUIAIT



9

A 100000h
BIOS Area
FOOOO0h
User Area
1 Mbyte
00500h
BIOS Data Area
00400h
Interrupt Vector
v 00000h

U7 5-9 unummimsuyamslsauvesnIen g man

INNINNLIANUTIFIATAADIINAILMLA 00000h YUDIA KU 003FFh 1T udmveIB UMD
Swinmesimiia (Interrupt Vector Table) d#M5U5835UA1THINUUDINTOUNDT SN (Interrupt) 7
¥ ¥
INATUAINADIIADFIIA MU 00400k D3 004FFh nireamd  druiilddmSuiudeyavea
¥ ¥ '
lueod (BIOS) daudauIAna @ mnLa 00500h 89 FO000h druiivzituiun dwmsuldau Tau
o o awa R 4 9 4 ' o oA ' '
Tusunsum ldmaszupdiamsuas Tusunsuve ainwanniad el drauiimde luradumia

FO000h 84 FFFFFh aautiagiuiiunngnau g msuluseavesussanause

£



)
]

= yiganusndudaduyniomnn (1/0)
e e i 7a ¢ ' Y a 1w
dtinenundmsuldlunsdadenuglnsaidunniomunaiae uazlslumsaaneny

~a 0 s, o A - LY 1
53emes noluvealulasneu Insamos Fa1N139A1IRININ

A FEFFh

Reserve for
Internal register

3000h

User I/O

64 Kbyte

| 031Fh

0200h
1 02FFh

(200h
1 00FFh

1 00F8h
v 0000h

{ [y o a d
U7 5-10 anumwmmsdaaanIennus Ivauvesduynio1riyn

v v
NMINISUIA MM UVD M IANN Ideanlu 2 dIundnAodIUUUA AR L UIN 8000h
¥ 4 I '
DafnYe FFFFh ahuflasidunundmsumsldaulasiivesanauss wasiduaiuildlums

) By 7 s\ i oy A v Y
anes deApsA19ved luTasneu Insamessusnuiiszgnasu ¥ liawisoinnlsau1d dw

3)

=b.

Y v ¥V »
A0INDAIUVDINUIIANSIAIUAIIND AIUAR NI 0000h DI WHUITFFFh VSnatiandunun
by

o @

wsuldinwaunhduindlldaulesdudrunaau B lFaudmsuadlulasaeuInsaaes

Qo

=1

o ] 2 o ' ] a Y o o Y = d 3 A
A9 @MU 00F8h DIAIINUG 00FFh tazarunaadu BadmsunislFnuveansdmesisianelu
@112 0300h IUDA 031Fh VSV ADUBNIINANAIUNTIANAa LT U 1w Taaw

Y
ADINIT

5.7 goad (USB)
s S A 4 o Vet 4 A 4 /s
vasaneauss 1L Imsdomsnumeuenlasngduvunilaie luginvuvesgeai weinlay
¥
mululuTasneuInsaimes AMIS6CC wpaupsansuscruildIuvogioaiinouInsamos (USB
o o A 4 4 7 P
Controller) Milugoaiia IhdnauTnsames (USB device controller) mululuTasaouInsamasuas

= a ' 4 A o o IS S 13 w
gmﬁunﬂuﬁ'm'wr.m{ (USB Transcciver) agmtfluuai AYIUNNA T IVITDIVOY llh!m'ﬁlmTﬂiNﬂ'J



34

4 q.Y o W o s a 4 Yo
vasanouge Iannsmhdueatiuginsaigieall siianila1dWui Tasuuvesaneuse vziinou
manesgoad ¥iia i (Type B 07) Aadseguunesaegudrdainiamufivaamiouldsunsy
aiiacd o g ¥ L4 =) Vg o o a S 4
muduivzansmihwesalulfamiuginssigieailldluiuigdiuugieaineuInsames (usB
¢ Ao o = 4 Ao o
Controller) UHUBIARDNS6 Henfuayunsiamluyalnuaaila (Mode Full Speed) ADNSAT 15 12

wnnzdaaodud (Mbivs) Tunissudadoya

5.8 Wﬂﬁdﬂﬂléﬂﬁu
s P s A s S @ ° Y]
VUUDIANDUE6 M‘Wﬂiﬂﬂ"l'iﬁ'ﬂﬂﬁu’u’u@"lgﬂiBJGI'IIJNWlﬁg11& 01310§-232 mmumsm"hl"lmm

S 2 wesaaneiu eglusluuuvesneumamesuuy A9 uuvesa (Js, 19) Faweinoyniu

o

3 dy & ' Pl 4 [ [
W3 2 iFeudon191n2993g0150 NagnioluluTasneu Insames AMI86CC uaziimsiSuusadu

9 ¥ VY o 4 a o o o < o q’:
910 5 anlidduunas g 0151ea232 Tasn 815108232 13517835 (U9, U10) FaND5ADYNTUNI

4 =y I3 o o v D A 5 o 1Y
aanesail wesa aewl azani I lFanudmsududSsanouleya (Serial Console) dmsuldlu

£

¥
NMSUAAIHANILANMIINUAIG vaavesaluvas e Tdsunsy daunesa aou2 Tuamisn

. . 1 k4 ¥
1% w18 Taeia 1y Fansieusedyniuaiag veanesasynsuisasaiiidlulyfanm

NCa/ BC 20 B 1 NC

2.RX
8. TN
4 NC
5.GND
BT TSI 6.NC
T RIS
8.CTS
9.NC

[ s

‘NC fa27: ATEIR TS 2R VT o m T ‘D’E)}Jﬂﬂ

K v 4

1]“?1 5-11 msfomnammmmaq‘uaaﬂaumﬂmawmwesmaunsu

¥ : ' .
dmsulunmswanimiu nelugaimuineuses sziimo¥oudnszninanesa aoul Avimin
@ a & a = o o
Wu asulxa (Console) NMuABNRIABTFIDZITUAIBHIAYTMIAY (null modem) dmFuldlums

ugananazsudIvoyan1en Tuszniamsiann Tsunsuy

o
5.9 VU

o = o o Y A d q Vo P P q Ya
muluueinnenge 1xiinavsdmsvadyyivside inugnsoiaieg unuesa laolsiw



%)
‘N

3722 (V1) uEI VML T e dyaaT TN nad I TS e
o A o s ' ) o s i

(sW1) unvesanio lunsoinussau Idihuuvesaludiuveanmaaniousdu 3.3 Toadinsadudi

§ s 4
1713.08 11aa

= Jd a
5.10 DNOILIIA
4 ) - v o 4 4 o o o
msiFeudouuuBmesatumouemintugluuunilsigaiannaeuse mivayumsmam
& 4 Yt a q’: 3 v a o s o 4 = a a 4
Famoluveinnouss 1AlimsesniuuAnaINIfIEndmestinnouInsames (U6) SutluFwdimoes
4 A Y 4 VoA =1 a 1 a = :;’ a :,’ 4
manaiuayuMsIFoNaoinmIs19UIA 10 WANLTAARDIUIN (Mbps) W DUHIAAAT B151945 AOL
=3 s I &£ a 4 o o v ¥
IHAmes (J2) YNUBIAABNSe Filimsieuasdnyaiuauuiassiun Tl Tasinwannannsoldme
a o [ 4 U ' @ o

UAUFHALDUATOH (twisted pair cross cable) F1MSVIFONADTEH I PC NUUDIANDNS6 1ABnIIN5D
IFaouauriAuUUAIUATI (straight-through twisted pair cable) 1UNSANABHIUFY (Hub) 3o
3 ad ol 2 o o VYo o 4 ' %] Yo a &
AISAAINY (Network Switch) dimsuliiniauidonsne ldauldiui Fammuinsgiu IEEE

v ) 1]
802.3 HUMII¥BNTTHINFUA VDS ARDYS6 daf 1FAdsiszazma lafu 100 uas

5.11 g’midﬂ UART (Universal Asynchronous Receiver - Transmitter)

2 ' Hq Yo o A ' sa s PP vy 2
A drmdszneunlddimsumsdedissznin gunssidunauazioring Nling daveymu
v ¥ 0

& o o v 9 = LY ar il A ] Y a A
HUY DUNTNYI BT A i]Zﬂ’)UﬂiJ@ﬂS']ﬂ'liﬁQ‘ilf)llﬁ'ﬂ‘ﬂﬂﬁaQFJQﬂJ’OQﬂ'ISTU?N L‘W'ﬂhlllbl‘l’i!ﬂﬂﬂﬂluﬁ'lm@

U

[ < @ [ : Y )
@ﬂinﬁ?‘lUﬂ'ﬁiUﬁQm@M‘,aﬂi 2 ﬂ1ullllﬁ’ﬂﬂu



~
UNN 6
ﬂ]ﬁa%’lﬂ!!ﬁgﬂ]i@@ﬂ!lﬁ‘u
6.1 mseanuuuszavamtnenssuvesgunsaitnanduuulimedlioinsenisdvierson

% oA . '3 ¢
Taseadranazesndszneulaonimsanvesszuuiniedionldgunsoiinanduuy13aedqe

A 1 aa ¢ o = v v ta @ =
Lﬂi’t’)ﬂﬂUﬂWi’)'ﬁmﬂuﬁﬂ\‘lﬂQEﬂ‘ﬂ 6-1 u.axaﬂymzmﬂ‘mmqﬂnsmuﬁmmgﬂw 6-2

Computer Remote Administrator

TCP/IP

Computer

USER
GPRS Network

IEEE 802.11b

] [(Fes " sanww) —

i)

= % GPRS Wireless Gateway

1

g Computer
Local Administrator

Laptops

USER

- o ] ' VTRD) 19 v ¢ ¢ v v A 1 o aa
gl/‘n 6-1 !la’ﬂﬂ@ﬂym&”l[ﬂﬂn?ﬂ‘ﬂﬂﬂﬂ@!ﬂ50‘1/'Iﬂﬁ??fqijnﬁmlnﬂl?ﬂllUU??ﬁ]ﬂﬂ?ﬂlﬂﬁ@‘U"f]‘ﬂWﬂ75!@!’7



37

GPRS Wireless Router

ﬁ N
Remote Admk : User

Communicate
Lo

Local Adminim‘ 4.

i

P o v ¢
Uil 6-2 namamseonuuudnyaemslyauginsai

o A oA ¥ P ! A Sa A4 ' ’ Ay W a
anvuzveunsevienzldglnsaitiidunsevsilimsi¥eunessninessuuas evoioanu
afle B P Y Ead v A A G of P2 P
wagziasevwdwaesitia Inon1adiuveuaiotlunesnuIziveudesugns sluenane s1iM UM
a L4 £y A [ a s < 2 ' [ P '
A1u1Adiap151945 (RJ-45 cable) 1AZNIIAIUVDAUAS DATBBUINDS IR ITOURBAUGUNT il FOUGD
' =1 ' =1 o ° 0 wa
n3evINeIsiearunsmedisvasisieda-232 Taudquaszuuamisadnuidimuaniasauiia
¢ P ) ) ) Ao Y Sy ] PR, S s 2 4 )
vowginsalinanduvy 13avAinnsediednersieail lamansetedumnestindang iumany
P sa o
mansemaldsunsulaesmesivueanld

s o s ' s s ¥ v A e s o =
ﬁ'\'Hi‘Ui’Nﬂ‘]JSZﬂ'é)‘UGl'N‘]‘UENQI]ﬂTmmﬂl’JULLUth?{'lUﬂ'JULﬂiE)‘U'mi]W'OTiLE)’(T LL?‘TGNGNE‘IJVI 6-3

{

Fi s \/‘\

' Laplop l =5 Acrrss paind . MC35 Module 7 __g;
(] | 7 Seral IRS-232) “‘g‘g

\ eoA g /

X Laplop | / i Comét
ANl
Wireless LAN
GPRS Wireless
Gateway

{ /o o ¢ ¢ 1’ ¢
U 6-3 uansginsainiiluosnsznovvesgunsaitnanduuulsmenismsevisdne 1sioa

L4 o U ¥ - ' ] L4 ¥ L ’ -
Qﬂﬂiﬂllﬂﬂl')ml‘ll‘ll ]"3aT'lUﬂTlULﬂ‘J?JﬂHU%WEﬂ‘il'ﬁ)iﬁ)&"llﬁﬁﬂif)‘llﬂ')(l'q‘ljﬂimﬂﬂﬂ“] 3 8N



38

¢ s ] 4 ' 4 s ' 2
= guUnssinenwaneinentiuginssines MdiFeunenisdemsiiluns evonesdunuy13me
o B et ' ' w. a e 4 '
= yesayanannneusshzitudiunIuguaumnaiiutu MsSudaininadeya n1sigeuse
4 o ' wva L4
Msiteds mitmuamauauiaveunandiiudu
= Cop Ll iy o v i e s o q W Y 1 A 4 aa @ 4 qw
gUnsalieuAamIevIIsIeE Nazidugdnsalni Iiausodhginieansinesieaneld

a a ¢ d
VINTOULADILURA

s o /g Yo v o 9) iy
dmsumseenuvuyerluasildiugawauineuseriuszdssiniseonuun s Taneaudan
» . v
Tmiesainlull #a#/led Tus Taneauann efuayudagaii 6-4 1imiudatiniseenuuuTasaad

ndailuluga fen Aagudi 6-5 waz 3106-6 Tasiiamealaszunsy dagudi 6-7

GPRS Packet Driver W Ethernet Packet Driver
Data Link

JUA 6-4 wanausun i i/ low To)sTnneauan i



39

Ethernet
Packet driver

PPP

NAT

DHCP

Configuration

v v
<5 s

= A\ s ‘v
31/7) 6-5 Uﬁﬂ\?l!N?—!ﬂ7WﬂEJNTWJHH‘V}‘I/DQ"U@WU??7137'57\7‘1/147’)\77’73”57

37 6-6 nanaumunInaeulmuuygoavesluga NAT

¥
o @ ° J o
yoruIsnn Tugavzgnldsunsuasuugaiauineuss Tasnisninuvenday Tugatiues
v o 4 o & o oa ¢ v o < v ' - Yo o
aduiuyuuhaududodmen aAnuduiutuasmihivesaas Tugastuieladai
L= TR 4 o @ wa 5 3 o
" TJugasreuiguduiludmihmsdivudquantavesiugadug Tases luudIndneuilgis sy
¥
voa lugamaniu iy Tugavesmsudanazu/aslefnomasavounsets (Network address
= ' - @ o F4 = @ < £
translation) dauvesTuganeudlpsdus: luviimsudledneansaveunanditudu
% P A < a == ] < ¢ s
= Tugavesmsuanazuaslefivenmsaveanieaivazfwmininaidmesitiauninng lasines
A o v 4 72 @ L4 o
wagAnRnAnng lasneiaunainalglnsaiuhinmisdszuiana
< a ST N4 A o ° Y = A Y o 79 W o = < <
= Tugaferdnzdateyaiiimsimua levineansmveunissladieun inuTugadimesitia
o y A I T s s v vy
uining lasesimedese ldgunsainensaneninaz sosudeyannuenaneninel

-~ [

TudmvesTugavesmismlanaznlasledineans sveunieiiudli Tugadesasldn Tugades

N



A aEiaufane 1

40

- s g ' o o = s g o ~
luqmamsw (ARP) LﬂuﬁauﬂﬁmmﬂumsmJmama'smmnammmﬂu%wuaﬂms'd %41+ mJaq

= v g A s g
ﬂm"lawuaﬂmsﬁnamﬂuamasmmmmmﬁ

Tugaynit ihudivinuvesymauasyTis Tanea Aesulefiuomnsaii 185 mnang

a ) oS o
Musmsnsevisinersiea

d o & oo < = a o 4 a o
IJJQ?I'IBCTILBNW Lﬂumumwmmwmnﬂﬂszmmwummuawwam‘vu PING §QLLE)WWMWD’U

ot ] ' ] VY Y a ' [ <
Uszinntivziimsgeu lefuemasaeor 3deeld Tugaiiey lunisemuazaeunduuining

' { o < @ o <
Iu@,amunmaﬁmmﬁuﬂm"laﬁuaﬂmsﬁ mﬂmmgﬂﬁawm%’aga HAZIANINULNALNA

Display Thread

Rnit_Display()
BDisplay()
DRestore_Window)
QUpdate_Display()
Hifaming()

(et data to display

P
.-f—"'"""’,’

Bhemet Packet Driver

EyPacket_Inform : PO_INFO

Siiait for packer()
@Packet_free() -
BPacket_Int)
H%end_Packet()

PPP

EyPortRegister : Asynpon
EModem Control : int

Global dats

E)NATle - File

Syremote_ip : longword

Eylocal_ip : longword

Eylocal_gateway : longword £t
mote_gateway . longword

)GPRSfile ; File
Eyinboun_Table : Longword
& 0utbound_Table : Longuerd

! A/
Update

Upda

Get & Set Tdbke

Inbound Thread

Casyn_init : void()
Lauthenticated))
Svenify_packet()
OLCP_open()
SLCP_close)
%asy send()
Qasy _receive()

®Find_Inbound()
Add_Fragment()
B4dd_Cliert()
SChecksum()

JUN 6-7 uaaaupumwgia

\

Update_Table

t & Set Tadk

& fead (hfa Gk

Web Configuration

nit_Socket()
Wiait_connection_establish()
Slisten_Socket()
SParseGetPosa()
SConfighATO
dConfigGPRS()

&t & Read Ak

.

Consola Configuration Thread

Dutbound Thread

QFind_Outbound()
SChecksum()
O2dd_Fragment()
244 _Mbppina()

[
a

=
Anala

EyCommand : String
@Completed : Boolean

SConfig6PRS)
SConfigNAT(
ODisplayFile()
”GetCommando

Expired Thread

DExpire()
DExpire_Mapping()
OExpire_fragment()




41

6.2 mivanuuuluszavlnsadumsmanuvesazluga

P A g e ot ' Sy ' P
wos dauiiluesndsz neuvesginsaiticmsontseenilunguldun

'
=N Y

n ' o [ < v < & Y 5 a ~ by =3 =t
NQNVDINTIANMTAVUNWAUNAVDOYANHNIULVIBDN Qﬂﬂﬁm CINvlﬂLLﬂ hJﬂvﬁﬂLE)‘lf‘]i'WLLaZ lu@,mamaﬂ

U

= ' A o Al iy s s [ = s < s s
ﬂqwuaﬂﬂmﬂsu‘wmmimmaﬂ’uaﬂsmnwa"lmmh@ammamaimmzwnmﬂ"lmnama:

] Aaa g 3 L4
ﬁ')LHJBQ‘W‘WWLLWﬂmGIvlﬂil’]'ﬁ)ﬁ

' 5 A o o ' wa 7L yy o )
nquveshlsunsuivhmsdivudsqmanifniagvesgdnsaldaldun Tuganeuilgisdu

o a a @ = B ' '
1uﬂa%uﬂ:aﬁmﬂﬁaﬁanmsmsaammmmx5wazmvﬂmsaammumawaﬂmﬂmmaznqu
Yoy an 3 s N a N
maﬂummﬁmsaﬂwawu’ssmmu%zaﬁmﬂ‘luﬂwaﬂa"lﬂ

P £y

Y o s o v g
msaammﬂusmﬂmm?nmsmammmmumaamsﬂﬂmiﬂmmﬂmﬂ%y‘ammuwman

o o o = {
QllﬂimLﬂﬂl?ULLﬁﬂQﬁ?ULLNUﬂWWﬁQWﬂZ@Ngﬂ“ﬂ 6-8un zﬂﬁ 6-9
Start

Creat Mapping Display | ¥ Display
Table Thread Update data
/4
A :
Not Expired

Read P

Configuration File :

Thread Table fEhkgy

Initialize 5

values / Explred

A » [ Deleta Entry from
Mapping Table
y ———/

Sepetate : ( Manage inbound

Thread = - L packet

.

i Manage Dutbound
Packet Thread

7UN 6-8 uanaurummanugmsmauvoslugasuon

o ' = o = a ~ ' o
ADIUZMININIUVDITIUNNIN ]ﬁl.l.‘l’(Nhl't)WHE)ﬂlﬂiﬁ'ﬂ&’lﬁlJi)'lﬂﬂTJ l.1mﬂmumaquwnmw"lm§

i ) - VoW A w A ¥ P Vi P P ¢ o ™ W
l.'J'C)‘J‘VN'V]NﬂWUL‘UE)'JJﬂ'ﬂﬂ‘U'JS‘U‘Um'J't‘)ql]ﬂ‘ﬂi‘NDULLGZ'ﬂ]\‘lﬂ1ul‘]ﬂ‘)llﬂaﬂ'lllﬂ'3ﬂﬂﬂﬂﬂulﬂﬂﬂuﬂl'}"{ﬂiﬂ



42

wsln ot sl S o wa ¢ o o )
annsosudamininadeyald vimiue i ididimuenueuifuesginssivmdaiimsimuas

oWy Yo 5 =i < o o o 4 v @
Lillﬂuﬂ'N‘]Gl‘ﬂﬂU Tdsunsw lhﬂmﬁ]:Vl']lJﬂWSLLUﬂﬂTS‘Vﬂ\‘l'IHiJﬂﬂhﬂulﬂ?ﬂlW@lﬂﬁTMWﬁOfﬂﬂﬂTiﬂTLl

' Y ¥ @ [ A
‘}'1?ﬂU"]aUN"],ﬂWSE’JiJ“']ﬂNIﬂUﬁ]Z!LUﬂQWUE]@ﬂL‘ﬂN 4 U0

(1)

(3)

(4)

] { o @ < - ' =] 4 & o =
ﬁ')i‘lﬁ’\)ﬂfﬂsﬂULLWﬂmﬂ'mslshlﬂﬂ"lﬂﬂ'mu@ﬂ‘ﬂ?6%1ﬂlﬂ§€)‘lﬂi}ﬂWﬂWiLE’Jﬁ’ "IN?)&"V]']ﬂ]SLﬁJaQ"lE]W

Y1 g A /g o A v v ¥
uammaauaargmrﬂumaamsae%mauwma‘lumsE)"Umumm?ﬁ)ﬁaummgnﬂawawaya

:,‘ ' Y @ ) ' W, 2

mﬂuuﬁmﬂ'lﬂmmsaéuw‘ﬂamu
' Ao o < o4 v P ¥ A Y] ' A
AIUNIANTAVLUWNANAIUINIDINNIAUATDVINBIDY uammmimaan"lﬂmfmammamu Y
o ~ v 4 A s v v
mmnn]m"lawuaﬂmﬁﬁmmgm;ﬂummmimmﬂnn umma%ﬁaummgnmwawaga

Q’II ’ 13 - ' o L4
mnuumaan"lﬂmmsamm‘wmimﬁ

'
8 o

] a0 4 = ' =t = oA [
ﬁ'J‘LI‘VWI"Iﬂ"ISﬂﬁ'?li]ﬁi)‘lj@?qsﬂﬂd"ﬂﬁnuﬁﬂﬂgiuﬂ'ﬁ'N’VWI'WHSLﬂiUUL‘V]U‘U‘HiJ']ULﬁﬂJ‘laW L‘WEJ{,?NTIH

’ ' ° a = s_Ao < o
hildinsveamizennusunniiuly Srdeyalanierguinnifidmual3fsssiinsavesn

'
=

4 ¥ »
1N Tageguesdeyarzgnasa lminnsaisiiing ldau mhideyaignavesniedeya

U ¥

lidimslFaudunannuiae

) o v < A ) 7 o ' ~
?f'Ju'V]‘VI"Iﬂ"ISllﬁﬂﬂwﬂﬂlﬂy‘ﬂﬁlaﬂuv‘lﬂlﬂﬂﬂN’Iuﬂn'ﬂ@ﬂQﬁﬂﬁm 1@6%31’”ﬂ']5“ﬂa\3ﬂ7m@\71@w
Y v o a v = ' 4

LlﬂﬂlﬂﬁﬁiﬂLﬂuﬂ')aﬂHiWﬁ']ll’lﬁﬂLlaﬂﬁW'ﬁ‘lﬂ LlazﬂE)EJG]5'.]%ﬂ@vﬂ’]i&ﬂﬁﬂuuﬂﬁﬂﬂ’]ﬂqlwa

LLTAIND

‘ Start

Receiving a dhcpdiscover Getting the MAC Address
broadcast packet - *from dhcpdiscover packet

Check Table tofind
available address

Send back dhcpoffer

Wait for dhcpack
packet

Update IP
table

. End program

N 6-9 uanaummnamuemsmauveluganor Sn



43

o N a gl A = ¢ ¢ w o W 4 oy o«
msiauveslugadeygiszilutuneunginsoinanddesan louomasalivunieslng
ey 4 2w A yy 4 o A v 2d S v v 2t v y o
l@u‘ﬂﬂ]Eﬂuﬁzﬁ‘ulﬂia‘U’]U‘V‘ﬂQQu‘lﬁﬁWU LUBDUWIAT B lﬂﬂlau”ﬂnlﬁllﬂﬂll'llﬂiaﬂuuﬂZWBQﬁQLLWﬂIﬂWV]
= ¢ o @ ) v < v = oA i oy
VDHNIUIDVDINDILUAVDIAWUBDATUNIMNNNAA U IAUDYHEW ( dthdlSCOVCr )ﬂiﬁ;’ﬂ‘lﬂ'ﬂf’)ﬂ‘lﬂﬂ')‘ﬂﬂ

e B e MY g & A Y Ao ad ¢ ) =
[GFRKIRL] “ﬁﬂluﬂlﬂsaalﬂﬂnﬂqﬂ5UllWﬂLﬂﬂuu“03'V]']ﬂ')!.aﬂlﬂuﬂlﬂ‘U%WLW?WL'J@ﬁ ul'lJﬂu‘H’l"lE)'WLLaﬂLﬂﬁa

'
=l

Y Yo oA o "oy v A4 A A Pl ) = v g
71mmsn°l‘m1u%uu%1®m"lu lﬂgﬂi‘]flﬂﬂlﬂﬁﬂﬂﬂuﬂlulﬂﬁ@m'ﬁl VN UUTILUNAUNANLI UNIULWNILNA
o = oo = & P = P Yo & 7 i ' B
UNTUBDADBEW (dhepofter) m%ﬂs:na‘umu'lawuaﬂmiﬁwﬂﬂﬂﬂmﬂiaa'lﬂmaumm:‘mdnam
¥q vy~ o a4 4 43 Yo o o o ,
mgiymcl‘nh"lawuammﬁuu Lljﬂl,ﬂif’)fl"!ﬂalﬂu‘ﬂVlﬂﬁ'l]u?la‘!ﬂ?)lli'ﬂﬁHTULﬁﬂJ"lE]WLlﬂﬂLﬂiﬁuu NG R

< v 4 < ' ' o
uAnINABENSUNAUN(dhepack) InTBANANENY: TudA lums e lefineansain lefitiugnldida

o o | A o a 0o s ' '
fﬂiﬂﬂﬂllﬂﬂiuizﬂuiﬂﬁﬁﬁgﬁﬂﬁ1’]1~1”I°NGU'E)»iﬁ')u‘ﬂﬂ'lﬂ'ﬁﬂﬂﬂ'ﬂﬂvﬂ'l;ﬂ!n‘5QZﬁﬁﬁNﬁ’Juﬁﬂﬁ’Ju

a '

4 @ = [ Aa v 4 " f— o @
naadefuunwTwen uazduiiaadetuglnsaliFeudeiniotsifiensied dimsumsesnuuy

7 s o ' HSa 1w @ o Vvt s ] s
‘Iﬂ’)wLlﬂﬁ‘lu‘igﬂU‘\luﬂ'ﬁ'ﬂ'I\ﬂu"UfNﬁ'J'Ll'ﬂﬂﬂﬁl@ﬂ‘ULLaﬂl“h'ﬁw'l’)Uuuuﬁ'ﬂl'\iﬂi‘ﬁﬂ!ﬂ@iluﬂll‘v‘lﬂtﬂﬂqﬂi

s [l o ¥ & g & ' g SAdaa 4 a (-
L’JE]SW’IN?JUUlJ‘IfﬂW?MHTﬂ@NE{GVlﬂ ‘]1\‘1!.‘1]‘1«!11]5LLﬂiM‘Hﬂ’JWWLBUWWﬂ(FNPPD) LUBINNITAANDNY
A

£ ]

" W

04 < g a o = s Eag » Yy A A v
QﬂﬂimllﬂﬂlcﬁﬂW'ﬂUulﬂuHUUmﬂ')ﬂ'Uﬂ']Siﬂﬂﬁ'ﬁ)ﬂ'UQﬂﬂﬁmﬂTﬂ‘luLﬂiﬂﬂITUﬂaQﬂuauﬂlaﬁu31]'”58
a s w ' -} s & Sy o a ' A o a 1o < s
ﬁ’mmﬂumu ?]U"Nvliﬂﬂ']?J%ﬁWlnScluIllﬂ”ﬁﬁ)‘u"‘]‘VW]f’)\'ﬂJﬂ'ﬁHlUuﬂ")u‘l’l‘w'}ﬂ'\iﬂﬂﬂ@ﬂ'ﬂk“"lﬂlﬂﬁqﬂi

¢ A o < v @ o ' o = 1 aia o ¢ o <
!,’)’e)iLWE’JSULBTMWﬂmﬂMﬂ‘K\ﬂu waﬂmsmammaaT‘ﬂsmemuwmmiﬂﬂﬂaﬂ‘uamasmmmﬂmﬂ

CQ »

Iniatize
Packet Driver

e ——

Frocadurs »
PriReceiver

lasnesuansiazili 6-10

Mair progriorn's

g EEm
Siare Frame hlo
P IR ..
o 7 g
Puckes: Driver / .~ Flag b
/ I — < Framecount >
p—————— P | e S B
N ""““‘"\> / i A ~ S
Y i o Ni b St
i Coctrol NiC e " i l Yes
BT . - -
% Set fag o FLAG
Framet a0
!
AN G Priscess Packet

Tt S e BT

Reset Flag
Froamoescour?

l Eat Signet

i \
IoExir )
\ i

WUsee s Proag-any

] . o { o ¢
3UN 6-10 vanamsipulisunsu@anomiosumlsutoyaninomosninusinmnalasines



44

- ~ G ' STy A o ow = s o g Wy s o W W
masulsunsuludiuveans@ademssvdeyanindmesitiauining lasies a1z ld1ay
= w sa G - ey, Son oty 9 < ¢ s &

mamonlgreriiidwaesinn lave IS enlansuveanisaeansuduliduuinna lasies

§ v 9 ' su e < 4 .
padsuImed e 1A umsudeyaidmdiuvesilansunsumsuasidauaniovenun T sunsu

Be

e o o v g o ! ~ ° 5
Alddouiui lasunlsudeyan wazvimsvanvaslnivilesinese Tusunsuii 114

S,

] VRIS L4 ¥

nanmMsinuveddiunAsdenuglnsoiilyeudeins ovisiniensied vwxadeiunsandeny

g ¢ o Yot g aa 7o o AT ¢
Illlﬂllw']uwa?ﬂal&lﬂill Tﬂﬂﬂ—]3Lmﬂu1ﬂ5llﬂiuiuﬁ’3uuﬂﬁfﬂE)Q'YlsTUiﬂﬁlﬂaﬁ‘ﬂw']ﬂ'lﬁﬂﬂﬂaﬂu'y‘lﬂﬁﬂ

3

@ o Vo o s = ' g =
PUNITVVDIYANAUINBNEE LA NS demIduefineuuud@ui ldna luudr Tuunneumnii

~

]

4 o v < A ' A " aa L4 o A ' 9 S A - : o =
L‘W?Jﬁ\‘lcl‘ﬂq‘llﬂiml‘ﬁ@uﬂ@Lﬂﬁﬂﬂﬂﬂ%WﬂWﬂﬂﬁﬂTﬂ'ﬁl"])'leJﬂﬁ)l,‘il'lqtﬂi?)‘inﬂ FINUUITNIITUATUNNN

4 v
TsTanea nannisvnuves Tsunsuludaudiuansdag i 6-11

. Start

LL\Y/ MY Peer
Each pearsend | Authentication
LCP Packet 1 1o W

e 187 I B

One peer send NCP Packet to
configure network protocol

Receive each otherpacket | bing s il ey )
for configure and test link i

Another peer configure to

Establish the same

link 7 i BT, ©

Can éend
datagram now

peer send LCP or NCP

packet to close link

’ End program

JUN 6-11 umummuaasaousmsmauvedlusunsuluaunmaumuiniilslanea



45

o = ' e @ ' wa '3
niseenuuluszanlnssadumshinuvesdiniihmsliundinuamiaa g vesginsaling
r'd A o~ [} Yt VY o 1 ' e r'd
nivse Tuganeuigusdu TaimseenuuuldgquassuvmunsolsuudsiguaniGuesgins o
' sa ™ ' aa
nand 14 2 mede Mumemsesynsuds Tsunsumesdueanaly nazriunialls Taneae i

L v s 24 o o o ~ 4 v a /o o o
(HTTP) @3013UUINNINEDT m:maﬂmsmaam‘sﬂmummmaa lu@aauqhnmﬂﬂWamﬂummﬁuﬂ

l
= 13 F4

& wa ' & v v 2 3 wy A ) ) AR
Aumuiavowdaz lugavumuiluaz Suiiminu 13 e Tuganigniiinisud ludnew v dinani

B

£
= o

< = o wa v ¥
anﬂswwznmsﬂmﬂmﬁum hh]ﬂ']i]ﬂ&@igllﬂﬂ@\‘lﬂ'li

a

¥ ' '
wva s o v ol e =

@ ’ ar <
nanmsesnuuyludiuvemsiuudquaniai Syananiidesdiiedanfe vz Adquaszuy
o o o A o Yy 2 ¢ Y w o o A @
winisdeumdaieysvufaidieg gunselinandizdesfansansodinundnienis fud
(=] ¥ ¥ a Ay v o o o VY9 ¥ o v
wininadeyaldnulnd Tasilidesnganisiiauuazsesunisiloudidenindld s ldnas
a ay v o v a s v ' < '
ponuuulusunsuidrutidealivannisvesnis Tsunsuuuufadmamdusiadusdianin
Tasniz ludiuvesnmsdsvudmmunsaiseynsy mszdauaszvudesiimsUsvudaidaents
J ¥ ¥
floudds daumsUSuudamumanuusiuresiiu lusuudesmiiededuiimminms iz nsds
v [ A a 4?’ P 9 ' [ ' ' vt 4
Yoyarhumalislaneae¥iiii wifaTudedquassvunatlueeusunaz dernnliigunsaing
i A o . i < o .
namin gUiie-12 Wuntsuansaniugnisiiauves lusunsuludauiidunisUsuudaves

o L4
ginsalinang

. Start

HTTP
Configuration

Wait for

—= =S s HTTP Configuration
configuration signal v 7 %

Console(Configuration
|
|
RO, 18P\
Start Console Userdoesn't hitkeyboard
Configuration - 7

Parse Submitted
param eter-

e
i
User;hitkeyboard
|
| Sleep this task switch

Get tﬁz;t"r::h'z-;racler to run other tasks
to buffer

User subm itcommand

Process
Command

Opén
configuration file

Process Command
Complete

© Edit&Save

m End program
file @ "

Juii6-12 naaausunmanuz msmauvossunsuaauvosmsysuudnguauia



46

a Ry 4 ¢
6.3 msmmiﬂsunsm‘waﬂﬂmnvuwnmm"lmnas

o oL
6.3.1 MSMAUVDINNA ﬂlﬂﬂ“lﬂﬁ 1199

- a s & Ve & A Yy a Y ' & a ¢
NMINADUNIADIVIS IS ﬂl‘lfi’)llﬂi’)ﬂutﬂu5$ﬂ°ljlﬂi E)‘\ﬂﬁ‘i’l?)\iﬂuvlﬂuu HANZIATOIADUNIAUADT

o d ¥ ad ad s A "o = a o P a s
msﬂu%ﬂaamumninmmclumswanﬂaﬂu LAZMINUDNWNWALATUUULIATDIABDUNIAIABDIDSTINITH
v A v & ' A o oW o VYo v o & ad Cibuih ¢ ¢
15]5\‘111‘!52’,'1J‘U1ﬂi'661ﬂﬂu1ﬂ1&u LmaZLLOWWﬁLﬂ‘])"uﬂ'ﬂﬂ‘ﬂ'l’ﬂ’JTlJZi]ﬂﬂ‘Uﬂ?LuﬂL’J'SﬂﬂWSﬂNUWWHVHQqﬂiL')ai

4 as ¢ > & q o P o T = o Y a o
VDIUALITANITAUUG %Q1uﬂﬂquu1ﬂuﬂ15wwu11ﬂlliJ'W]';ij]TuﬂGISﬂﬂuiﬁtkﬂazuﬂWWﬂLﬂ‘D’u

' <

v ¢ o R ¢ 74 g o ¢ P
annsaldlasnessiumnazlunanderduld Taslasnestiduisnius uininalasines(Packet

[

Driver)
@ o =1 o L4 k4 < ad o ° | ll
dnyazmsinuveasinng lasinesezid ldaruauuiaisnnmsa Taseesiauileegly
. o = S0 < o o 3 ; o
wiwanui imdhndawmssumiinna 1diu s Tanea lufugeiulyl Taade ldsumsudoyad

] P g y g 3 v & ] o o pagm
n winina lasnestzagduiidustiavearsudeyaiiug assdurtiaves1ys Taneafiinis

v
g " A

. ¥ ¥
asagnie i dms stz deiudoyanilumsuiuan 11y winliassullsTanealame msy

@

=)

o A7 0.0 = 3 o v ' a Sa s < s
HUITYNINLANTI LWE)W\?EJ?JW??JN'L’("'W5'1J§‘1JL'V‘]31W]?]‘1'1J Iﬂﬂ‘h’uﬂﬂlﬁ)\uw33J'ﬂal‘l’]'ﬂ'ﬂuﬂuWﬂlﬂﬂ"lﬂi

nosmanldne dmesitia uas IEEE 802.3

6.3.2 msisanidsunsuunnifalases

> v < ¢ TR
Juasums ¥ lUsunsuunning lasinos e e
Ed

A o < ¢ sq v v & ad ¢ g w o A < s ¢
R Lﬂ@ﬂﬂ?IﬂiLLﬂﬁHuWﬂlﬂﬂ‘].ﬂinﬂi 1ﬂﬂ§QﬂULuﬁL’Hﬂﬂ15ﬂ‘ﬂ1TE}U 1“%“?31a8ﬂklﬂﬂlﬂﬁ1ﬂin'ﬂi

£

a

= v = s e o Y 1 ad aa 2 <
NnssfvBmestianou Insaaes NeguUyARUUIADNS6 1ALn MIBUTANA (PNPPD) Fuilu
sl EVY) o o
oS U Ianiaunuaaau
< s 4 et
= msSonlgldsunsuunninalasines 7 1din Tasizuuudail
A:/>pnppd packet_int_no
Packet_int_no:
{vg v

p " a Lo M s o 3 Viaianivite @
U UA MM UID UMD TI WAV ¥ rLIsHUNNnA las a5 vz ldneaasenulysunsuidle

gY
v

3 a Pas wy v g ' ' > o g

#519%U MvavduIAes sWAT en 14 1aaua 0x60 019 0x7E uavzdee i lUvudeuiunis iy
4 ™ ' a4 ' ° <

voalusunsuduq Teew ldudandidie 1uldsmuane 1$hu 0x6o

o s s o Y = g = a a & ariitid g : <

uiinina lasiies vgsiminnidu 3Huusn15M3BABT TWA (Interrupt Service Routine) Yo UTin
ad Pl &, = ] Py ras = o ¥ o a e '
IinMsa s Eaziumsson ey aizdea it Tusunsulani mralusne e uil ey
' -l ) o L4 =1 ad L4
nou ey lasnesveatiaiinnisa
)

6.3.3 mawenldsunsu

° < Y 3 s ' o o
NITNNIUUBAUNNING lﬂ‘il’]@‘i IR REFHAST]



° @ q‘;’ 4” 5 Y =) < @ ° Y qQ v
(1) MImauluszAuTUAUT W (Basic Packet Driver) Bandunisvitauliizonly

47

Yo

Uaunga ua

o Y v e e e e 4 ¥ o 9 v & Aa \
ﬁ1n15ﬂu1ulﬂ1‘ﬂhlﬂ\110 E)ﬂ‘VNUQGI‘B‘Y]TWU1n‘Jﬂlﬂﬂlﬂiaﬂuaﬂ msvnﬂu(lu‘szﬂumuuﬂa [IRFIGH]

[ <
Jo101VVNIZ10 (Broadcast) ag M35 uLAinInAToya

v
o v o % 7 o ° <
2) msmamiusmumuga (Extended Packet Driver) ﬂSE)UﬂE]ﬂJ’WQﬂ‘BuﬂﬁﬂNWWUEN Basic Packet

- ' ' g ' % < aa
Driver Lmﬂ’ﬂilﬁ'lﬂﬂﬁiﬂufﬂiﬁ@%@gﬁuﬂﬂﬂ'ﬁ:‘,ﬂWﬂlﬂUﬂf}M (Multicast) LHAZINVIIVIINTDANIT

v < e
1‘vmuuwnmﬂ"lmrms

4

3) mamhanluszavdssdninmga(High Performance) Uianiseasdiomudszdnininnis

o < i
NINTUVDIUN ﬂLf‘lﬂvlﬂil'mﬁ

a 1w g ¢ 4o My = v ¢ oo sy o ' =
ﬂ'liﬁﬂﬂ?JﬂULLWﬂLﬂﬂ"lﬂ'inﬂi ‘Vl'lllﬂiﬂﬂﬂ'liﬁﬁlﬂcl‘h’ BFOWNUITOUNDTINA TUTI9 0X60 03 0X80

a a Y] o, v T AN ) aa P
Tagnezisonl¥nsiranulaiuiusuansdiulinss Smaes AH

@ i = E du A ' qy = " = a
aetmsisenldlanduiiszuansae 1Ud Woueglugduuuvesnmduaza v e msuud

o s A e aa 7 A v ) 5 o Wiy
LlWﬂlﬂﬂ‘lﬂil?aiﬁ)gtﬂ‘uﬂ'ﬁlaﬂsﬂﬁlﬂaiﬂqﬂqﬂﬂaﬂu'lvlﬂsl‘]quu 1““13!3711%”11’7”311“«!“”]“@3ﬁlgﬂuﬂ"l

o ' A4 o 3 ~a Iy 3 A
ANNATUUDNINIULATI ANVDITAINADINABINVAB DS, SS, SP LLaZLW\laﬂ

so o ' 2 g ¢ o ar M
Wan‘numimammmmmuwmnﬂ"lmnammu

(1) Driver_info ()

driver_info (handle)

int handle;

error return:
carry flag set
error code
possible errors:

BAD_HANDLE

non-error return:
carry flag clear
version
class
type
number

name

AH==1, AL =255
BX /* Optional */

DH

/* Older drivers only */

CH
DX
X
@l

DS : S]




48

functionality AL
1 == basic functions present.
2 == basic and extended present.
5 == basic and high-performance.
6 == basic, high-performance, extend.

255 == not installed.
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MM lueanFu access_type

(2) Access_type()

int access_type(if_class,if _type,if number,type,typelen,receiver) AH=2

int if_class; - AL

int if_number; BX

int if_number; DL

char far *type; DS : SI

unsigned typelen; CX

int (far *receiver) ( ); ES : DI
error return:

carry flag clear

handle AX
receicer call :

(*receiver) (handle, flag. len | buffer] )

int handle; BX

int flag; AX

unsigned len; CX

IMAX ==
char far *bufter DX : Sl
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(3) Release_type ()

int release_type (handle) AH ==
int handle; BX
error return :
carry flag set
error code DH
possibld errors :

Bad HANDLE

non — €rror return :

carry flag clear

{ o o
M1519916-3 HTAINITIINIUVOININTY Release_type()

cu A & i a Any & 7o
endutiszitlunisvenianm nawda 1 1Au191nmsi1auluilansu access_type()

(4) Send _pkt ()

int send_pkt (butter, length) AH ==4




char far *bufter; DS : Sl

unsigned length; CcX

crror return :
carry flag set
error code DH

possible errors :

CANT_SEND

non — error return :

carry flag clear

{ o dor
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(5) Terminate ()

terminate (handle) AH ==

int handle; BX

error return :
carry flag set
error code DH
possible errors :
BAD HANDLE

CANT TERMINATE

non — ¢rror return

carry flag clear

i { o n‘u‘
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(6) Get_address( )

get_address(handle, buf, lan)
int handle;
char far *buf

int len;

error return :
carry flag set
error code
possible crrors :
BAD_HANDLE

NO_SPACE

non — error return :
carry tlag clear

length

AH ==
BX
ES : DI
CcX

DH

CX

{ o ‘o
15197 6-6 HaFAINITNINIUVBININTY Get_Address()
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(7) Reset_interface ()

reset_interface (handle)

int handle;

error return :
carry flag set
error code
possible crrors :
BAD HANDLE

CANT RESET

non — ¢rror return

AH=7
BX

DH
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carry [lag clear

{ o o
AI5199 6-7 UAAINISINNIUVOININT U Reset_Interfuce()
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(8) Get_parameters ()

High — performance driver function

Get_parameters ( )

Error return :
carry flag set
error code
possible errors :
BAD_COMMAND
non — error return :
carry flag clear
struct param far *;
struct param {
unsigned char major_rev;
unsigned char minor_rev;
unsigned char length;
unsigned char addr_len;
unsigned short mtu;
unsigned short multicast_aval;
unsigned short rev_bufs;
unsigned short xmt_bufs;

unsigned sort int_num;

fs

AH==10

DH

/* No high — performance support */

ES*®:D]

/* Revision of Packet Driver spec */

/* this driver conforms to. */

/* Length of structure in bytes */

/* Length of a MAC - layer address */
/* MTU. Including MAC headers */

/* Buffer size for multicast addr */

/* (# of back—to—back MTU rcvs) — 1 */
/* (#of successive xmits) — 1 */

/* Interrupt # to hook for post — EOI

processing. ) == none */

i { o ‘o
319N 6-8 UAAINM TN I UV ININT M Get_parameters
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(9) As_send_pkt ()

High performance driver function

intas_send_packet ( buffer, length, upcall ) AH==11
char far *butfer; DS : SI
unsigned length; CX

int (far *upcall) ( ); ES : DI

error return :
carry flag set
error code DH
possible errors :
CANT_SEND /* transmit error, re-entered, etc. */

BAD_COMMAND /* Level O or 1 driver */

non — €rror return :

carry flag clear

buffer available upcall :
(*upcall) (buffer, result)
int result; AX /* 0 for copy of */

char far * buffer; ES : DI /* from as_send_pkt () call */

{ , ‘o
M15197 6-9 HAAIN IHITUVOININY U As_send pkt
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(10) Set_rev_mode ()

Extended driver tinction

set revmode ( handle, mode) AH == 20 J




int handle;

int mode;

error return :
carry flag set
error code
possible errors :
BAD_HANDLE
BAD_MODE

non — error return :

carry flag clear

BX

X

DH

{ o o
A131996-10 4aAIM SVIIUVININTU Set_rev_mode()
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(11) Get_rev_mode ()

Extended driver function
get_rev_mode ( handle, mode )
int handle;
crror return ¢
carry flag set

crror code

AH == 2]

BX

DH
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possible errors :
BAD_HANDLE
non — error return :
carry flag clear

mode AX

{ ° o
ﬂ]?k‘?ﬁ 6-11 HAAIM TN UV ININT U Get_rcv_mode()
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(12) Set_multicast_list ()

Extended driver function
get_rcv_mode ( handle, mode ) AH==21

int handle; BX

€rror return :
carry flag set
error code DH
possible errors :

BAD_HANDLE

non — error return :
carry flag clear

mode AX

{ o Iz
A13197 6-12 4TINS YOININT U Set_multicast_list()
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(13) Get_multicast_list ()

Extended driver function

get_multicast_list () AH ==23
Crror return :

carry flag set

crror code DH
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possible crrors :

NO_MULTICAST
NO_SPACE

non — error return :
carry flag clear
char far *addrlst;

int len;

ES : DI

CX

{ o ‘o
M3 6-13 uTaIn 311914 YeIWINT U Get_multicast_list()
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(14) Get_statistics ()

Extended driver function

get_statistics ( handle )

int handle;

error return :
carry flag set
error code

possible errors :

BAD_HANDLE

non — error return :
carry flag clear

char far *stats;

struct statistics {
unsigned long packet_in
unsigned long packet_out;
unsigned long bytes in;
unsigned long bytes out;
unsigned long crrors _in;

unsigned long errors_out;

unsigned long packets lost:

AH==24

BX

DH

DS : Sl

/* Totals across all handles */

/* Including MAC headers */

/* Totals across all error types */

/* No butter trom receiver( ), card */
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/* out of resources, etc */

{ o do T
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(15) Set_address ()

Extended_driver function

set_address ( addr, len ) AH==25
char far *addr; EX : DI
int len; CX

error return :
carry flag set
error code DH
possible errors :
CANT_SET
BAD_ADDRESS

non — error return :
carry flag clear
length CX

{ s )
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driver_info 1
access_type 2
release_type 3
send_pkt 4

terminate 5




get_address
reset_interface
+get_parameters
+as_send_pkt
*set_rcv_mode
*get_rcv_mode
*set_multicast_list
*get_multicast_list
*get_statistics

*set_address
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24
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1. BAD_HANDLE
2.NO_CLASS
3.NO_TYPE
4.NO_NUMBER

5. BAD_TYPE
6.NO_MULTICAST
7. CANT_TERMINATE
8. BAD_MODE
9.NO_SPACE

10. TYPE_INUSE

11. BAD_COMMAND
12. CANT_SEND

13. CANT_SET
14. BAD_ADDRESS
15. CANT _RESET
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1. Program coding and
‘compileon PC

2. Download to com86 board

3.Run progrs

comB6 b
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misfizds a1 Bunvedagaiann1éiu szdainmaTlsunsumesiusaraly Tagluaa
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transfer.exe 1 Tusunsuiigne lums SudelWdaen summesnounsy Fez19Tis Tanoa idnd-
Tuifin (X-modem) Tunts§uda ldAna11152 57600 bps §q§ﬂgnuvn151%a1uiﬂsunsmmmﬁ’a;ﬂﬁ
6-14
Tysunsa Transfer.exe

Syntax:
TRANSFER I/S | /R] [F/H11/?] filename
where /S Te send file
/R To receive fite
72 Show this help
/11 Show this help
the defanlt option is /R
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Register fitha37949

SPCOND Serial port contro] O

SPCONI Serial port control |

SPSTAT Serial port status

SPIMSK Serial port Interrupt Mask
SPTXD Serial port Transmit data
SPRXD Serial port Receive data
SPRXDP Serial port Receive data peak
SPBDV Serial port Baud Rate Divisor

Tjd' Sa 2 A Y ? S 4 o 4 3
un 6-15 HAANIITLADINUNEIVDN Hﬁ??l‘lltluil/ﬂlﬂ?ﬂlWEJFIﬂﬂBN'INﬂ”NWEJﬁﬂ?)EIﬂSJJ

#include “am1866¢c.h”
#include <dos.h>
#include <stdio.h>

#include <conio.h>

typedef unsigned char BYTE;
typedef unsigned int WORD;

void InitSerial(void)
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{ WORD SysconRegister;
WORD PIOMode 1 Register,PIODIR | Register;
outport(SPCONO0,0x60); // initial serial control register
/* Parity and stop bit and baurate
Parity = None,stop bit = |
*/.
outport(SPBDV,0x1a);// Baurate = 57600 bps
}
char TestIncomeData()
{ //check RDR bit
if((inport(SPSTAT) & 0x0080 ) >0)
{
return(inport(SPRXD));
telse
return 0;
}
void SendChar(char sout)
{ WORD SPSTATRegister;
/Iwait for ready to send
do{
SPSTATRegister = inport(SPSTAT);
/Icheck THRE bit .
SPSTATRegister = SPSTATRegister & 0x0040;
}while (SPSTATRegister <= 0);
outport(SPTXDsout);
/Iwait for sending complete
do{
SPSTATRegister = inport(SPSTAT);
/Icheck TEMT bit
SPSTATRegister = SPSTATRegister & 0x0004;
ywhile (SPSTATRegister <= 0);
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void SendString(char *souts)
{
int i
for(i = 0; i<strlen(souts);i++)

{
1

SendChar(souts[i]);
}
}
void main()
{ charch=0;
InitSerial();

SendString("\r\n Serial first program : press A to terminate");
while(ch!=27)
{
ch = getche(); //wait for console input
SendChar(ch); //send to modem
}

SendString("\r\nProgram terminated");
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void sock_wait_established( void * s, word seconds, word (*optional_fn)(),word *optional_status_ptr);
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#include<tcp.h>
#include<string.h>
#include<stdio.h>
#include<conio.h>

#include<stdlib.h>

#define NEWLINE 0x0a // Newline code //
#define SPACE 0x20 I Space code //
#define _MaxBuffer_ 600

void parseGETPOST(char * s) {
.... //initial all local variable
I/ start parse requested object
while ((s[i]'="")& &(s[i]!'='"")) {
RequestedObject[a] = s[i] ;

i+ att
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if (s[i]J=="7") {
/1 parse get method parameter
i++;
while (s[i]'="") {
// parse Paramenter Name
a=0;
while ((s[i]'=="&&(s[i]!='")) {
ParaName[a] =s[i] ;
at+ ;) i+t
}
/I'Parse Paramenter Value
i++;
a=0;
while ((s[i]'='&")&&(s[i]'="")) {

ParaValue[a] = s[i] ;

i+ att;
}
if (s[il='&" {
i++;
}
}

} else { // no parameter
/I find POST Parameter

while

(((s[i]!=0)& &(i<_MaxBuffer ))& &!(((s[i]=="\r')&& (s[i+1]="n")&&(s[i+2]=="\r") & &(s[i+3]=="\n")))) {

i++;

}

if ((s[i]l="\r&&(s[i+1]=="n")&&(s[i+2]=="\r")& & (s[i+3]=="\n")) {

i+=4;

// parse POST Parameter

while ((s[i]!=0)&&(s[i]!="r")) {
// parse Paramenter Name

a=0;

while ((s[i]'="=")&&(s[i]'=0)&&(s[i]!="r") {
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ParaName[a] = s[i] ;

at+ i+t
}
// Parse Paramenter Value
I+t
a=0;

while ((s[i]!="&")&&(s[i]'=0)&&(s[i]!="\r")) {

ParaValue[a] =s[i] ;

i

}

i, a
}
if (s[il='&") {
i+
}
RETURN PARAMETER --------=----=--=----- 1/

printf("%s = %s : %d\n" ,ParaName, ParaValue, strlen(ParaValue)) ;
...//[Formatting the parameter ready to use by each function
configNAT(ip,subl,sub2,sub3,sub4); //send these parameter to configuration function

configGPRS(apn,tel);

void myhttp(void) {

static tcp_Socket *s;

clearBuffer() ;

s = &telnetsock;

tep_listen( s, 80, OL, 0, NULL, 0);
sock_wait_established(s, 0, NULL, &status);
sock_mode(s, TCP_MODE BINARY) ;
sock_wait_input(s, 0, NULL, &status) ;
sock_fastread(s, buffer, 512) ;

printf{"%s", buffer) ;
parseGETPOST(buffer) ;

sock_puts(s, "HTTP/1.0 200 Ok\n\r") ;
sock_puts(s, "Content-Type: text/html; charset=\"utf-8\"\n\r") ;

sock_puts(s, "\n\r") ;
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1

sock puts(s,
sock_puts(s,
sock_puts(s,
sock_puts(s,
sock_puts(s,
sock_puts(s,
sock_puts(s,
sock_puts(s,
sock_puts(s,
sock_puts(s,
sock_puts(s,
sock_puts(s,
sock_puts(s,
sock_puts(s,

"<h1>GPRS WIRELESS GATEWAY CONFIGURATION BY HTTP</h1>\n") ;
"<FORM ACTION=\"A.htmI\" METHOD=\"POST\">") ;

"TYPE AND APN )

"<INPUT TYPE=\"TEXT\" SIZE =\"30\" NAME=\"apn\" /><Br>") ;

"ISP TELEPHONE NUMBER ");

"<INPUT TYPE=\"TEXT\" SIZE =\"10\" NAME=\"tel\" /><Br>") ;

"LOCAL IP ADDRESS )%

"<INPUT TYPE=\"TEXT\" SIZE =\"3\" NAME=\"ipa\" />") ;

"<INPUT TYPE=\"TEXT\" SIZE =\"3\" NAME=\"ipb\" /><Br>") ;

"LOCAL SUBNET MASK ')

"<INPUT TYPE=\"TEXT\" SIZE =\"3\" NAME=\"suba\" /> ") ;

"<INPUT TYPE=\"TEXT\" SIZE =\"3\" NAME=\"subb\" /><Br>") ;

"<INPUT TYPE=\"SUBMIT\" NAME=\"SUBMIT\" VALUE=\"SUBMIT\" />") ;
"</FORM>");

sock_flush(s) ;

sock_close(s) ;

sock_wait_closed(s, 0, NULL, &status) ;

sock_err:

switch (status) {

case 1 :/*foreign host closed */

puts(" User closed session");

return;

case -1:/* timeout */

printf{"\n\rConnection timed out!");

return;

MAIN
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void main(void) {
sock_init();
do {
myhttp() ;
} while ('kbhit()) ;
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®  Errorcode MtCStop(thread) 1‘%'ﬁ1ﬂ10ﬂ1ﬁf{ﬁ5814

#include <stdio.h>
#include <string.h>

#include "c:\multi-c\mtc.h"

.......... //declare global variable

void main()

{ for(;;)
{
if(bioskey(1))
{ scan = bioskey(0);
console();
}
if(exitcode == 1)
{ printf("exit from loop main\n");
break;
}
}
printf{"End main task");
}
void console()
{
if(sendcommand == 1) //last command has not finished yet
{
MtCYield();
Jelsed

//last command is finish
if(scan !=13) //get character into buffer
{ command[i] = scan;

printf("%c",commandli));
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i++;
command[i] ="0";
}else iflscan == 13){ //going to exccute

/Nook up table

if(!strcmp(command,"aaa")) //if command = aaa

{ sendcommand =1;

MtCCoroutine(aaa()); //create aaa task

}else if(!strcmp(command,"bbb")){
sendcommand =1;

MtCCoroutine(bbb());

}else if(!stremp(command,”ccc™)){
sendcommand =1;
MtCCoroutine(ccc());

}else{ //if command is not match with any entry
printf("\nCannot recognized command:");
printf("%s",command);
printf{"\n");

strecpy(command,"");

i=0;
clrscrn();
}
}else if{scan == 27){ //quit program
exitcode = I;
}
}
}
void aaa()
{ J=0;
clrsern();

}

printf("aaa config\n");

MtCStop(NULL);

void bbb()

{

clrsern();
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printf{"bbb config\n");

printf{("process this task depend on parameter \n");
sendcommand =0;

strcpy(command,"a");

1=0;

printf(">");

MtCStop(NULL);

}
void ccc()
{
while(1) //get user input
{
if(scan=! 13){
ccmd[k] = scan;
printf("%c",ccmd[k]);
k++;
ccmd[k] ="0";
}else if(scan == 13)
{
printf("\ngoing to open file:%s\n",ccmd);
printf(" Task complete\n");
k=0,
break;
}else if(scan == 27){ //quit program
exitcode = 1; break;
}
MtCYield(); //if user not press any key ,switch to other task
}

//Execute command finish
sendcommand = 0; //finised
strcpy(command,”\0\0");
strepy(cemd,”\0\0");
1=0; k =0;
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prinlf(">”);

MtCStop(NULL);
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HNANHIN V.

Waterloo TCP Programming Guide
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1. Important Concepts

1.1Sockets

Waterloo TCP uses what I call sockets. Enough other people call other things sockets that I don’t
mind adding yet another confusing definition. For the rest of this manual, what I call sockets will apply
to my sockets, and not necessarily to any other programming environment. A socket may be defined to
be of type tcp_Socket or udp_Socket. You will have to use one of the functions tcp_Open, udp_Open or
tep_Listen to open the socket, but subsequently any routine of type sock... will work. Note that [ have
made many functions non-blocking, this means you can do things between functions. That provides
power but may sacrifice simplicity, so I have added blocking macros which make everything look a little
more similar to UN*X or other systems. There are also blocking functions available for you to use. See
sock_... functions for more details. An optional signal_handler may be passed during the open or listen

functions. Please use NULL until such time as this service is properly announced.
1.2 ASCII vs. BINARY

’C’ programmers are used to ASCII and binary oriented file i/0. To simplify some situations, I have
added a mode flag to the socket structure and several functions act upon it. If you intend to use ASCII
oriented instructions, call sock_mode with the socket in question and the flag TCP_MODE_ASCII.
You can return to binary mode at any time by calling sock_mode again with the flag
TCP_MODE_BINARY. Sockets always open in binary mode, so you must explicitly indicate to use
ASCI mode.

void sock_mode( void *s, word mode );
eg. if (!tep_open(s, 0, host, port, NULL )) return(0);
sock_mode(s, TCP_MODE_ASCII );

sock_wait_established( s, sock_delay, NULL, &status );
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The mode flag affects sock_dataready and sock_wait_input because they normally respond as
soon as any data is available. In ASCII mode, these functions act as if no data is available until a
complete string is ready to be transferred. In ASCII mode, the operation of sock_puts changes slightly as
itappends a ’\n’ to the sent data, normally no "\n’ is added. Remember, if you intend to use sock_gets or

sock_scanf, you must sct ASCII mode. No other functions are affected.

1.3 Kernel Initialization

The kernel must be initialized before it is used, likewise it must be shut down before your
application exits. Failure to shut down, for example, would cause you machine to hang the next time a
packet arrived for your application. The easiest mechanism is to use sock_init(). It reads the
configuration file, installs a control break handler, sets up the automatic shutdown facility using atexit(),
checks the packet driver, loads the Ethernet address for ARP stuff, and clears tables. Note that sock_init
removes the need for you to call a routine before you exit if you use control break, exit(), or abort, retry,
ignore. (the abort, retry, ignore description is not correct at the date of publishing. Such an exit leave the
system in an unknown state) void sock_init( void ); For details on extending the configuration file, see

the reference section under sock init and usr_init.

1.4 Socket Functions

Opening Sockets
Note, you cannot open a socket until after you have called sock_init(). Sockets are formed using
local and possibly remote IP addresses and sessions. All references hereafter will use:
Iport - local port number, must be defined for tcp_listen
port - remote port number, must be defined for tcp_open

ina - remote host internct address, necessary for tep_open

In the fcp realm of thinking, there is usually one host who listens for a caller and one who calls
although rcp inherently supports two mutual callers. The listener must provide a local port on which he
will be waiting and may or may not define the remote ip and/or remote port. Whenever the remote port
or ina is not defined (i.c. 0), a
matchall value is used and incoming sessions are not screened by those parameters. Remember, the

completion of all necessary parameters does not constitute a session, the call must still be received. For
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udp, the remote port and/or internet address may be defined. If the remote host is zero, a received packet
will complete the socket, if the remote host is non-zero, the socket will transmit to the defined node or

network upon the next sock_ writing function. udp_open uses ARP to find the correct network address.

tep_open actively attempts to connect to the other machine and uses ARP to find the machine address.

tcp_open and udp_open, if called with an Iport of 0, will dynamically assign a generic port value.

tcp and udp sessions are unrelated, separate sockets exist for each of the two even if the local port
numbers are identical.
All open functions return zero on error such as being unable to resolve the other machine’s hardware
address. They also accept signal_handler as described under the topic "sockets". tcp_Listen accepts a
timeout value after which inbound socket attempts will fail.

word tep_open( void *s, word lport, longword ina, word *port, int (*signal_handler));

word tep_listen( void *s, word lport, longword ina, word *port, int (*signal_handler), word
timeout);

word udp_open( void *s, word lport, longword ina, word *port, int (*signal_handler));

After a session open call (tcp_open or tcp_listen), you must wait until the connection is established.
There is a minimum of three packet transmissions, so the connection is hardly immediate. You may
either poll the connection (sock established) or have the library perform the waiting
(sock_wait_established) and also the error handling if a timeout or reset occurs, see sock ... functions

for more details on sock_wait_established.

word sock_established( void *s );
void sock_wait_established( void * s, word seconds, word (*optional_fn)(),word

*optional_status_ptr);

1.5 Closing Sockets

Once a socket has been opened, you will wish to read and write data. Upon completion of your data
exchange you should use sock_close to close the connection. For tcp sockets, you must either use
sock_wait_closed or poll the connection as described under sock_wait_clesed. Ctrl brk or exit() will
also close connections. / do not think that abort() keep() or _exit() will close connections.

void sock_close( void *s);
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Waterloo TCP does not use keep-alives. They are highly discouraged by the internet community. A
socket is assumed alive until closed, remotely reset, the program interrupted, or a user determined

timeout occurs.

1.6 Reading Data
All reading functions return -1 when an error is encountered although I have not repeated it each
time below. You should use signed len quantities. See

sock_wait_input() for error handling.

The two basic socket read functions are sock_read and sock_fastread. They both take the same
parameters, but sock_read waits until the user buffer is full while sock_fastread returns immediately.
sock_dataready returns the number of bytes ready to be read or -1 on error. It may be polled while

waiting for data, and in ASCII mode (as set by sock_mode), it waits until a complete line is in the zcp

buffer.

int sock_read( void *s, byte *dp, int len );

int sock_fastread( void *s, byte *dp, int len);

sock_gets reads a string and removes the If or cr. The length of the new string is returned. If the
new string is len or longer, the string is NULL terminated at len bytes and the remainder is discarded. If
you intend to use sock_gets, you must first set ASCII mode using sock_mode. See the section on ASCII
vs. Binary.

int sock_gets( void *s, char *text, int len);

sock_getc reads the next char if there is one, returns -1 on error, or 0 if there were no characters waiting.
The limitation is that sock_getc cannot be used to read \0 or \1 unless you first check for data presence
and connection stability which can be done with sock_dataready():
if (sock_dataready( &socket )) {
ch =sock_getc( &socket ); /* know connection stable and data present */

printf("Got %u \n\r", ch );

char sock_gete( void *s);
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sock_scanf busy waits for data and returns -1 on error or the number of ficlds completed. This function
first performs an intrinsic sock_gets, so data must arrive on a single line. Sce the notes under the ASCII
vs. Binary section.

int sock_scanf( void *s,char *format, ... );

To handle some tricky situations, sock_PreRead works exactly like sock_FastRead except it docs not
clear the data from the buffers. This technique may be used to prevent double buffering of received data.

int sock_preread(void *s, byte *dp, int len );

1.7 Writing Data

Writing to a socket places the bytes on the queue, but they may not necessarily be transmitted
immediately (unless udp_Open was used), or the data may be lost in the transmission, or the other
system may not immediately pass the data on to the user (unless udp_Open was used). Most of the write
functions do not transmit until a certain number of bytes are ready to send, or until a certain period of
time has passed. Those values are either system constants, or determined using algorithms dependant
upon the particular connection. All write functions except sock_fastwrite block until sufficient buffer
space exists for the kernel to hold the remainder of the data. sock_fastwrite simply returns the number of
bytes it was able to write and the user must
loop through until all the data is written. The basic socket writing function is sock_write. I have
provided two additional functions which flush data buffers and instruct the remote computer to pass the
data to the user. sock_flush ensures the data already written is transferred, and sock_flushnext affects
the next data to be written. sock_flushnext is preferred because it is much more efficient.

int sock_write( void * s, byte *data, int len );
int sock_fastwrite( void * s, byte *data, int len);
void sock_flush( void *s);

void sock_flushnext( void *s);

sock_puts will put a null terminated string. It performs an intrinsic flush (sock_flushnext). If in
binary (default) mode, the string is not changed, but if ASCII mode has been set with sock_mode, the
string and a subsequent \n are written. In either case, length of the original string is returned.int
sock_puts( void *s, char *text ); sock_putc places a character on the queue. If the character is a CR or
LF, the stream is intrinsically flushed. There is no character expansion performed. The character written

is returned.



int sock_pute( void *s, char ch);
sock_printf writes the formatted string using sprintf and sock_puts and returns length.

sock_printf( void *s, char *format, ...);

2. Buffer Information

While the input and output buffers are not truly available to you, there are several routines which
allow you to inspect the size of the buffers (sock_tbsize, sock_rbsize), the number of bytes currently used
in the buffer (sock_tbused, sock_rbused), and the number of bytes not used (sock_tbleft, sock_rbleft). All
values are < 32767 and in bytes. sock_t... functions refer to transmit buffers, while sock_r... functions
refer to receive buffers. udp sockets will return 0 for all transmit buffer functions since they do not
maintain a transmit buffer. Closed sockets should return 0 for all such functions.

int sock_tbsize( void *socket );
int sock_tbused( void *socket );
int sock_tbleft( void *socket );
int sock_rbsize( void *socket );
int sock_rbused( void *socket );

int sock_rbleft( void *socket );

3. Kernel Waiting

User applications may do polling to wait for data, but unless you are expecting real-time data
(keystrokes) or handling multiple sessions, you will want to have simple mechanisms to do your
busywaiting.

I have already written a few macros/functions to perform this task for most simple situations, they are
macros called sock_wait_... These macros have several things in common, they accept a timeout value
for the current operation and they routinely give the kernel a time slice, do a user defined yield if
sock_yield was used, check the keyboard for ~C (remember we safely close sessions), and call an
optional short user defined function repeatedly. They also accept a status pointer and handle errors so

your input and output routines do not have to.

sock_wait_established is used after an open to wait until the connection is complete. For udp

connections it returns immediately. sock_wait_input waits until some input arrives. sock_wait_closed is
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used after a sock_close operations, but is unnccessary after a sock_abort. sock_tick just performs a

kernel slice, but replicates the error handling of the other sock_functions.

sock_wait_established(  void * s, word seconds, word (*optional fn), word
*optional_status_ptr );

sock_wait_input( void *s, word seconds, word (*optional_fn), word *optional_status_ptr);

sock_wait_closed( void * s, word seconds, word (*optional_fn), word *optional_status_ptr );

sock_tick( void * s, word seconds, word (*optional_fn), word *optional_status_ptr );

Although not considered pretty, (what systems programming is?) the sock ... functions branch on an
error by setting *optional_status_ptr if it is non-NULL and doing a goto sock_err; The result is much
simpler user code. Performing the same with breaks and returns creates much larger modules. Using
upcalls looses context sensitivity. Obviously the other two mentioned options exist, they are simply
computer science imposed cleanliness. If you don’t agree, look at the assembler code your compiler

creates on a do while loop.

4. Name Server
The name server allows users to specify names rather than dotted ip address. Usually you will just
need to use resolve and it will correctly handle names or dotted ip address formats.

longword resolve( char * host_string );

To save exe size, you may insist on dotted ip format only. Use inet_addr which returns an ip number
in longword format, or 0 on error:

longword inet_addr( char *dotted_ip_string );

The kernel uses the following constants which are automatically filled in by sock_init. You may
read def_nameserver and def2_nameserver, but writing to them is forbidden, particularly once the TSR
version is released.

extern char *def_domain;

extern longword def_nameserver, def2_nameserver;



5. What You Have Learned

You have learned almost everything which you will need in order to program TCP/IP applications
using Waterloo TCP. The remaining functions provide additional features, but are not really as
important. You might like to look at some of the sample applications in the reference section or in the
software distribution and see how they work. When you are resonably familiar with their basic layout,

return to this section for a brief description of the rest of Waterloo TCP.

6. Nagle Algorithm

The performance and bandwidth costs of TCP can often be improved by using a simple and
interesting algorithm commonly referred to as the Nagle Algorithm. The Nagle algorithm instructs us to
not launch many small packets, but to store up new data until it can piggyback an acknowledgement, or it
reaches a maximum size, or the previous ack timed out. For slow lines, Nagle reduces the number of
headers transmitted which in tum reduces the ratio of headerbytes/databytes, which improves channel
efficiency and will free up the channel for other uses. Without Nagle, Telnet keystrokes invoke a flurry
of small, wasteful packets. With Nagle, characters seem to ’bunch up’, but the actual performance is
identical.

To assume that Nagle is only helpful over slow media is actually quite incorrect. TCP can be costly
over any network media, even Ethernet or FDDI where bandwidth may not be a problem. Consider the
cost of having your UNIX box receive many small packets from user TELNET sessions. If twenty
secretaries are typing, say each at 80 words per minute. Those 133 packets per second are a nusance
because they use up your limited ethernet buffers as well as lots of processing time for interrupts,
acknowledgements, tcp protocol updates, etc. Over a local Ethernet, Nagle only has an influence when
response times are slow, namely when the network is congested or the server is very busy. Clearly those
are exactly the times we wish to reduce
redundant packets, so Nagle is again appreciated.

These two scenarios explain ivhy Nagle is on by default, but Waterloo TCP allows you to disable it
with a call. Some applications, such as X-Windows and real time data collection need responsiveness
enough to warrent being traffic hogs. Neither application is suggested to be used over anything but local
subnets if that gives you any idea of the importance.

sock_mode( void * socket, const flag );
cg. sock_mode(s, TCP_MODE_NAGLE );

sock_mode(s, TCP_MODE_NONAGLE );
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You can turn it on or offas often as you like, thereby allowing you to gain the benefits of Nagle,
while temporarily disabling it to permit trucly urgent data to be handled immediately. Note: The Nagle

algorithm has no effect on UDP sockets.

7. UDP Checksums

udp does not necessarily require checksums. According to the specifications, udp checksums should
be enabled by default. Many systems will only support udp checksums on for all connections or off for
all connections. Waterloo TCP defaults to checksums but allows you to override that decision on a
socket by socket basis.

Incomming data is always checked if the remote computer uses checksums. Disabling local
checksums speeds up both local and remote processing of datagrams.

A good reason to disable checksums is if your program implements its own checksum or you know
that the protocol is being run over networks which implement checksums or cyclic redundancy checks.
Remember, if the remote computer is on a different subnet, data may be passing through networks with

no implicit checksum or other error detection.

sock_mode( void * socket, const flag );
eg. sock_mode(s, UDP_MODE_CHK );

sock_mode( s, UDP_MODE_NOCHK );

You can turn checksums on or off as often as you like, thereby allowing you to gain the benefits of
checksums for reliable data while gaining speed over unimportant data.

Note: The checksum flag has no effect on TCP sockets.

8. UDP Record Services

As discussed earlier, Waterloo TCP can work with udp connections just as easily as fcp connections,
in fact they both seem to act identically. Of course this appearence is actually quite ficticious. The basic
sock read functions (sock_read, sock_fastread, etc.) are not adequate for all your udp needs. The most
basic limitation in their is inability to treat udp as a record service.

By record service I mean you will receive distinct datagrams which should be kept and distinct. You
will wish to know the length of the received datagram and the sender (if you opened in broadcast mode).
You may also receive the datagrams very quickly, so you must have a mechanism to buffer them.

Rather than add clumsy appendages to the standard socket reading functions to handle these new

requirement, [ elected to add new functions specifically for record service.
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Once a socket has been openned with udp_open, you can use sock_recv_init to initialize that
socket for the following functions. Note that sock_reev and related functions are incompatible with
sock_read, sock_fastread, sock_gets, sock_getc and sock_scanf. Once you have used sock_recv_init,
you can no longer use the older style calls.

sock_recv_init installs a large buffer area which gets segmented into smaller buffers. Whenever a
udp datagram arrives, Waterloo TCP stuffs that datagram into one of these new buffers. The new
functions scan those buffers. You must select the size of the buffer you submit to sock_recv_init, you
should make it as large as possible, say 4, 8 or 16 Kbytes. sock_recv_init returns 0 on success.

sock_recv scans the buffers for any datagram received by that socket. If there is a datagram, the
length is returned and the user buffer is filled. If no datagrams were found, sock_recv returns 0.

sock_recv_from works identically to sock_recv with the addition that it places the source ip
address in a user location pointed to by fromptr. This allows you to write a server using udp. To reply,
you must open a udp socket with the udp_open function. There is no facility in Waterloo TCP to simply
send udp datagrams without a socket.
int sock_recv_init(void *socket,byte *buffer,int bufferlen);
int sock_recv( void *socket, byte *buffer, int maxlength );

int sock_recv_from( void *socket, byte *buffer, int maxlength, longword* fromptr);

9. General User Functions
psocket will print a remote host and port to standard output

void psocket( void *socket );

sockerr returns an ASCII string containing the last error message found and believed to be the cause

of the current problem.

char *sockerr( void *socket );

sockstate returns a brief ASCII string containing the current state of the connection. For udpsockets,
the state is always "UDP Socket", since UDP is a connectionless protocol and has no state.

char *sockstate( void *socket );

getpeername will return the remote computer’s [P address. getsockname returns the local port
number. These are UNIX similar functions, see the reference section for more details and differences

between these functions and their UNIX counterparts.
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void getpeername( void *socket, struct sock_addr * p, word *length );

void getsockname( void *socket, struct sock_addr * p, word *length );

gethostid() returns the IP address of the machine, sethostid() sets the IP address.
longword gethostid();

longword sethostid();

getdomainname fills the user supplied string with the current domain name. A pointer to the string
is also returned. setdomainname() sets the domain name to the passed string and returns the pointer to
that string.
char *getdomainname( char *user_buffer );

char *setdomainname( char *string );

ntohs, htons, ntohl and htonl convert host to network byte ordering.
word ntohs( word value);

word htons( word value);

longword ntohl( longword value );

longword htonl( longword value );

rip will remove cr’s and If’s from the string and return a pointer to the string.

char * rip( char * string );

To handle control breaks correctly, (remember we get passed interrupt calls) Waterloo TCP
automatically installs a control break handler. You may change the mode of the control break handler
with tep_cbreak or you may write your own handler.

If you use tcp_cbreak, mode is a combination of 0x01 disallow ctrl breaks, and 0x10 display a
message on ctrl breaks. sock_init calls this with mode 0x10 which displays a message and then aborts
the program.

void tep_cbreak( word mode );

If you use your own control break handler, remember to call sock_exit() with no parameters to

release the packet driver and to close all sessions.
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10. Kernel Accessible Routines

If you are doing your own delaying functions, you will need to be able to tick the kernel. tep_tick
returns almost immediately and will return 0 if the optional socket passed has been closed, timed out, or
resct by the other host. The full operations of tep_tick are described in the "indepth understanding”
chapter.

word tep_tick( void *s);

The macro sock_tick calls tep_tick and then acts similarly to the sock_wait_... functions except that
it does not perform any waiting. See the earlier section on "Kernel Waiting" . Relatively little in the way
kernel debugging facilities is available in the basic system, but what is provided may be turned on using
set_debug_state. However, TCPDBUG.EXE is a better form of debugger. See the chapter on
debugging.

void set_debug_state( word state );
eg. set_debug_state( 0 ); turns off debugging

set_debug_state( 1); turns on basic debugging

If you are debugging your code and need to see some error termination message, call
sock_debugdump with your socket. Also described in the debugging chapter.
void sock_debugdump(void *s);

eg. sock_debugdump( &socket );

A user-defined yield function will be called on any kernel waiting functions if you set the function
with sock_yield. If parameter s is NULL, yield_fn will be inherited by all subsequent open or listen
commands, otherwise s must point to a specific socket and yield_fn is applicable only to that socket. An
obvious use for sock_yield is to add multitasking features. Hopefully, someone will release a public
domain version of their tasker in this application. See the appendix on adding taskers.

void sock_yield( void *s,void (*yield_fn));
eg. 1 fn() { printf("WAITING"); }
main()
{
tcp_Socket socket;
sock_init();
sock_yield( NULL, fn );

if ('tcp_open( &socket, ...
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eg. 2 finger( host, port)

{

tcp_Socket socket;
sock_init();
if ( 'tep_open( &socket, 0, host, port, NULL )) exit( 0 );

sock_yield( &socket, fn );

Notes: sock_yield( NULL, ... does not affect functions which are already open
sock_yield( s, NULL ) or sock_yield( NULL, NULL ) can be used to reset the
appropriate

sockets so that no yield function will be called.

There are two user accessible timer routines. All work under the same premise, you supply a value
in seconds and save the new time, later you make successive calls to determine if the timer has timed out.
Day wraps are handled and timeouts up to about 18 hours may be selected.

The sock_wait... timers use the following with 0 meaning never timeout
void ip_timer_init( void *s, word seconds );.to set the timer

word ip_timer_expired( void *s ); to check the timer, 0 on not timedout

You may use as many user defined timers as you wish since you will hold the timer values. Kludge:
if you must, you can adjust the timeouts by adding or subtracting constants to the value returned from
set_timeout. Add IL for each 1/18 second. Eg. set_timeout( 1 ) - 17 would specify a timeout of about 55
milliseconds.

longword set_timeout( word seconds );
word chk_timeout( /ongword timeouttime );
eg. longword timeout;

timeout = set_timeout(20 );

while (! chk_timeout( timeout ))

printf('"not timed out yet");
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11. ICMP and PING

ICMP (Internet Control Message Protocol) is the standard method for Internet hosts to send control
messages. Although the ICMP protocol is technically sent using ip (much like tcp and udp), it is
considered a required part of IP rather than another layer. IP uses ICMP to complain, query and respond
at a level lower than fcp or udp. Since ICMP is usually implemented as a part of IP, it usually runs at the
same high priority as IP and is not typically bogged down even when the tcp and udp protocols are very
busy. One excellent use of this fact is the "PING’ program.

PING is the standard name for the standard method of determining whether another computer is
alive, and if so, for computing the round-trip-time (RTT) between the two computers. PING works by
sending an I[CMP echo request packet to the other host. The remote computer responds, usually as fast as
possible, and the original computer records the difference in time.

Waterloo TCP supports ping with two functions: _ping which generates the request and _chk_ping
which should be used periodically to check the ping cache for a response from that particular host. The
ping cache has length one and is overwritten on each incoming ICMP echo response (which posted
during tep_tick or sock_tick) and nullified on each successful _chk_ping request. _chk_ping returmns
O{TFfffff if the cache does not contain a new entry for that host, or the number of ticks between the
transmission and response receipt of the currently returned sequence number. Failure to call tep_tick (or
its counterpart sock_tick) or _chk_ping very

frequently will result in lost receipts due to the cache size.

word _ping( longword host_ip, longword sequence_number);

longword _chk_ping( longword host_ip, longword *sequence_number);

For more details on how to use the ping functions, look at the example program PING.C.

12. Undocumented Calls

Only the calls listed in this manual (and extensions in future revisions of the manual) are supported.
Undocumented calls may have parameters change or functionality changes in future revisions. Likewise
the tep_Socket and udp_Socket structures will change. I intend to offer a service similar to setbuf to allow
you to use larger tcp windows. In the future, the kernel may be moved to a TSR which will support
multiple EXE’s. This support will help with WINDOWS, DESQVIEW, and simply when user’s shell out
of TELNET and want to run LPR or something. All undocumented functions would be totally

unavailable at that time.
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13. Indepth Understanding

In this scction, 1 simply went through my source code and listed what I saw. By no means is this
chapter essential for programming with Waterloo TCP. However, if my descriptions are sparse
clsewhere, this might give you a feel for what is going on.

The three open commands, tep_open, udp_open, and tcp_listen start by zapping your buffer space
and putting it to a linked list. In the case of the ..._open commands, the destination address is checked for
accessibility. If it is a local broadcast, the hardware broadcast is selected, otherwise local tables or
subsequently ARP is used to resolve the address. A failure on the resolution of the address at this point
will mean the open function fails. tep_open also sends the first datagram in an attempt to open the tcp
connection.

As you may recall, sock_yield is used to specify a global yield function. If sock_yield has been
used, all subsequent open and listen calls inherit that yield function by default. An explicit call to
sock_yield may be used to remove or replace the yield function for a specific socket. sock_yield itself
merely updates the pointer in a particular socket or the pointer in a system variable which is used on
future opens and listens.

The sock_close function identifies the socket type. In the case of tcp, a fin is attempted and
subsequent calls to sock_wait_closed or a similar service must be made so the close can be completed or
timedout. In any case, once a sc;cket is truly closed, (immediate for udp) the function removes the socket
from the appropriate list and sets a value in the buffers so future i/o should fail.

tep_tick is the basic call to the tcp kernel. It performs everything which can be done at the current
time, then returns immediately.

First it checks the receive queue for packets and demultiplexes the datagrams among the tcp, udp,
icmp and arp protocols and the handler for the protocol performs the necessary operation on the data. For
tcp, the connection state is updated, the statistics are updated for the retransmission strategy, and an
acknowledgement datagram is sent immediately. The ack piggybacks any new, untransmitted data and
include the new window size available for the remote tcp to fill. In the case of udp, the new data is
appended to the buffer if space permits. Arp receipts update the local arp table and generate a response if
we are being queried. ICMP messages are displayed. If the message indicates an error, a pointer to the
message is placed in the socket structure and an attempt to correct the situation is made. User
applications may read the message by issuing a call to sockerr.

After all incoming packets are processed, the retransmitter is called. chk_timeout is used to ensure
retransmissions for any socket are made not more than once per second. For each open tcp connection

with pending data, it checks the last transmission time and recommended retransmission time. If
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appropriate, a new datagram is sent. 1f the user previously called sock_close on a tep socket, the socket is
checked for a close timeout.

The read and write functions can be grouped as to blocking and non-blocking functions. The
nonblocking functions obviously return immediately. The blocking functions repeatedly call tep_tick
to handle incoming datagrams, and the user defined yield function if one had been provided with
sock_yield. Non-blocking functions may or may not yicld. All read functions transfer data then update
the buffer to reflect the new space. In the case of tcp, reading data affects the available data window.
Adjustments to the window size are placed in the socket structure but are not immediately transmitted.
At the next sending of data, or after a small timeout period, the new window size will be automatically
transmitted. (A4t the date of publishing, the window size is immediately retransmitted which may lead to
the well-documented sillywindow syndrome.)

The write functions are dependant upon the local transmit buffer size available and not the tcp
window. An attempt is made to immediately write the data if the buffer size is sufficiently large or the
user has specified to do so with sock_flushnext or sock_flush.

sock_printf and sock_scanfsignificantly increase the size of executable and may cause problems
in TSRs.

The functions sock_rbsize, sock_rbused, sock_rbleft, sock_tbsize, sock_tbused and sock_tbleft
merely check the socket type and return the values from the structures. No other processing is performed.

The name resolution functions, available through resolve will return immediately if the passed
argument is a numeric dotted ip address. Otherwise the primary name domain server will be queried.
Failing resolution, the secondary nameserver will be consulted. resolve blocks until the name is resolved.
Normal packet processing continues since tcp_tick is also called constantly. This is one instance of the
default yield function being over-ridden, resolve does not honour yield functions declared with
sock_yield because it uses a static buffer space.

The address resolution protocol handler caches a table of arp related data. Currently the cache size is
20. Calls to _arp_resolve( longword ip, void *hardware) attempt to get a hardware address for the
destination ip address. First the cache is checked, then, if the ip address is on our subnet, an arp request is
made. Otherwise the gateway is assumed and the address is found using a recursive call to _arp_resolve
with the gateway’s ip address. _arp_resolve returns with zero if it times out, or a non-zero value if the
address is found. Typically arps are fast. During the response delay, tcp_tick is repeatedly céllcd to
handle incoming packets and manage other sessions. The optional yield function set with sock_yield is
not called because _arp_resolve is too low in the kernel, arps are rare, and the response should be fast

enough to not be a problem.
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Many socket functions must determine if the passed structure is a valid open socket. They do so by
calling _chk_socket( void *s ). The returned values are 1 for udp, 2 for tcp, and 0 for failure. A text
string indicating the status of a connection may be found using the sockstate function.

The bottom two levels of code are the packet driver and Ethernet handlers. The "Ethernet” code
simply encapsulates outgoing packets and removes headers on received packets, it does not manage the
ip to hardware translation, that is performed in the arp code and managed by ip. The packet code
performs sends, receives, initializes the packet driver, resets the packet driver and reads the hardware
address. All outgoing frames are built in a single frame buffer as they are needed. Incoming frames are
placed into one of the buffers during the interrupt and processed inside tep_tick. The current
implementation is limited to 5 buffers, each of length 1500 bytes.

set_debug_state can be used to enable or disable the internal tcp debugger code. Most of the
messages are to help me solve kenel problems rather than user-level debugging. Whether you find the
messages useful or not is another question. In PING.EXE, for example, the debugger will transmit the
destination ethernet address. For debugging your code, use the TSR, TCPDBG.EXE (release date,
March 15, 1991).

The initialization code in sock_ini.c calls pcconfig.c to open the configuration file, read the
contents, parse the lines and process them. Application programmers, of course, may use the usr_init
hook to extend the configuration file.

If the attempt to open the config file failed, or if BOOTP was selected, functions in pcbootp.c get
called. They open up a simple udp session, defaulting to broadcast unless otherwise configured, and
pump out bootp requests with random durations between. The randomness is intended to allow several
machines to all boot up at the same time, but to not synchronize their requests. The randomness is
partially dependant upon the millisecond clock and the ethernet address of the network card.

The sock_recy feature is located in pcrecv.c. The udp socket structure’s data buffer is trampled upon
since the two sock_recv and normal input functions are incompatible. Each time incoming data is found
during a tep_tick(), the udp_handler function processes the packet and decides whether to place the data
in the usual small buffer, or to do an upcall to the udp socket’s datahandler function which
sock_recv_init changed to be its own _recv_daemon. _recv_daemon scans the available buffers and

places the packet in a free buffer if one exists.

14. Using Multitaskers with Waterloo TCP
Oddly enough, while the MIT tcp kernel started with an idea and a multitasker, the Waterloo TCP
kernel does not have a resident tasker. For other projects [ have written my own tasker and used other

peoples as well. For this particular situation, however, [ decided to leave the tasker up to the user. If you
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arc familiar with Desqview or whatever, either check the distribution site or help writing whatever is
necessary

All blocking read, write, and sock_wait... functions are programmed using loops which repeatedly
call the kernel tep_tick function. Also included in the loops are a call to the yield function for that
particular socket. The yield function may be set on a per-socket basis, or on a system-wide basis with the
sock_yield command.

void sock_yield( void *socket, void (*yield_fn));

To simplify a multitasker environment, you may call sock_yield immediately after sock_init with
the socket parameter set to NULL and the function parameter set to your yield function. All subsequent
opens and listens will inherit that yield function automatically. Note that sock_yield may be called with
socket set to NULL at any time, but it only affects future opens and listens, not currently opened or
listening sockets.

You may set the yield function for a particular socket by opening the socket with either an open or
listen command, then calling sock_yield with a pointer to that socket and to the yield function to be
called. This is useful to turn off the tasker for a specific socket, such as ones which use static data
structures rather than stack based structures. The resolve function falls into this category though it could
certainly be re-written. Note: if you wish to not perform yields, you should call sock yield( &socket,
NULL); immediately after the open function.

If the yield function is set to NULL, the kernel is instructed to not call any yield function.
eg. #include <tcp.h>
void yield() { printf(" WAITING,");}
main(int argc, char **argv)
{
tcp_Socket socket;
longword host;
sock_init();
sock_yield(NULL, yield );
if (arge < 2) exit(3);
host =resolve( argv[1] );
if (! tcp_open( &socket, 0, host, 25, NULL)) {
puts("unable to open socket");

exit(3);
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}

sock_yield( &socket, NULL );

The example above demonstrates how to set all sockets to use the function ’yield’, then goes on to
create a socket which will not use yield.

The kernel will not call the yield function at any critical areas as long as the tasker is not preemptive.
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2 Introduction

This document describes how to establish a PPP connection with Microsoft Windows NT4.0 using the
prototype of the MC35 GSM/GPRS engine. Configurations and settings for other operating systems

(Windows 95/98) may slightly differ, but the general proceeding is similar.

The current release of MC35 is able to connect to all networks which offer GPRS services (in Germany
for example T-D1, D2, E-plus, Viag). Please note that not all of the GPRS related AT commands have

been fully implemented yet.

The figures presented in this guide, show the settings required for the German network provider T-
D1. Users of other networks must adapt their settings accordingly. Chapter /9.2/ references the settings

for all German network providers.

2.1 References

1/ MC35 AT Command specification (filename: mc35_atc_01_<version number>.pdf)

12/ Request for Comments: 1661 - The Point-to-Point Protocol (PPP)

13/ Request for Comments: 1994 - PPP Challenge Handshake Authentication Protocol (CHAP)



2.2 Abbreviations

APN
CHAP
CiD
CSD
DHCP
DNS
DSB
GPRS
GSM

NOM
0s
PDP
PIN
PPP
PSD
QoS
RAS
ROM
SiM

TCP

Access Point Name

Challenge Handshake Authentication Protocol
Context Icentity

Circuit switched Data

Dynamic Host Configuration Protocol
Domain Name Server

Deveioper Support Box

General Packet Radio Sarvice

Glabal System of Mebite Communication
Internet Protecol

Network Operation Mode

Operating System

Packet Data Protocol

Personal Identification Number

Point to Point Protocol

Packet switchaed Data

Quality of Service

Remote Access Sarvice

Read Only Memory

Subscribar Identity Module

Traific Control Protocol

109
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3 What you need

1. GPRS settings from your network provider
Before you can sct up your device to access the GPRS network, contact your network

provider to obtain the following information:

APN (name of an access point that connects the mobile network to the Internet)
Primary and secondary DNS

B Default QoS settings

IP header compression

® P address (DHCP or static)

User name and password (may be optional)

2. Modem installation and configuration
You will need to set up the modem driver used for the Dial-Up connection. Follow the

steps in chapter /4/.

Note:
Administration rights for your Operating System may be needed in order to install the modem driver.

Contact your local system administrator for advice.

3. Dial-Up Network installation and configuration

Furthermore, you will need to configure the Dial-Up Network itself. Follow the steps in chapter /5/.
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4 Setting up a Windows modem driver

4.1 Adding a new modem

If no Standard 19200 bps Modem has been installed yet, add a new standard modem to the modem

section of the control panel:

Tap Start -> Properties -> Control panel -> Modems.

'indoyrs NT wil mwtxy ta detost poui madem. Befow
cenfirung. you shosld:

| Stendmd 1200 bps Moder
Stadied 2400 bps Modwy
Standzrd 800 ops Modom
Starderd 1440 oa Modc*u

Follow the instructions on the screen and click Next to finish the modem installation.

4.2 Configuring the modem driver

To configure the modem driver, select the baud rate from the Maximum speed pull down menu

(recommended: 57600) and choose the Connection preferences as illustrated in the figures below.



Standard 19200 bps Madem Propeitios 1]

Generd ' Connscion |

0N Starderd 19200 Lps Meckn

Standaed 19200 bps Modem Propeitics

General  Comrzcton l

r Connetticn preferences

Databis: - [ZRESNRRANONNE -

Pait:  [Nove gl
stoptits: |1 i

~ Call prefersrces -
I" ;L{nii! o s

[T ancw he v alif et uonss

~ i ide ot nae o

e Leleraaiaing

112

Now, tap the Advanced button to configure the following settings: Tick the Use flow control box. In

some cases you may be required to turn off the flow control. The Extra settings can either be left blank

or used to predefine the PDP context. See chapter /6.2/ for information on whether you need to define

the PDP context and how to proceed. Chapter /5/ describes the steps to activate a predefined PDP

context.

In the example above, the settings predefine a PDP context where CID = 1, PDP type = ipand APN =

internet.t-dl.de. Note that the APN represents the German network provider T-D1 and needs to be

replaced with the APN address provisioned by your operator.
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4.3 Adding the modem driver to the Remote Access Service (RAS)

In some operating systems (e.g. Windows NT or Windows 2000) it is necessary to activate the modem

driver by adding it to the Remote Access Service. The following figures show the Windows NT setup.

81 Control Panel '
 Fle Edit Yiew Help

15y Keyboan:

:@Add}ﬂef Icentificaton 95,“5999,' Protocols | ndabtcuf] Birdings |
T . 1 B Ner3iDS Imaface
[l Fonts | P s Camio Diiver v2.02

| B r——r—
FRPC Corfiguition

3 Servor

E VNONIT Protosol dnalyzer

iz Tape D

Open the Control Panel and tap Network. Choose the Services menu and tap Remote Access
Service. If more than one modem driver has been installed, choose the correct one and tick the Add
button in order to add the driver to the RAS. From now on, the chosen driver will be used when starting

the dial up network.

Romots Accoss Satu

Netwak..

Help

Removo ' Qﬁigu’o.uf Gene I
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5 Setting up the Dial-up network

5.1 Adding a new phonebook entry

The Dial-Up Network icon is located in the My Computer folder on your Desktop. Select New to open
the wizard shown below. If the Dial-Up Network has not yet been set up you can follow the resulting

screens to install it.

Enter a suitable label for the phonebook entry (e.g. PPP via MC35) and tap Next.

® In the Server panel, select all entries which apply and tap Next
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® Sclect the Country code. Use the Phone number ficld to enter *99# or *99***|#,
depending on what approach you have chosen to handle the PDP context (see chapter /4.2/).

Click Next and Finish to close the wizard.

5.2 Configuring the settings

Choose the newly created phonebook entry from the Dial-Up Network folder and enter the
settings described below.
® The Entry name, the phone number and the modem type (Standard 19200 bps modem) should

be those you have specified using the wizard (as described in chapter /5.1/).Whenever needed,

you can use these dialog boxes to change the settings.

® The Dial-up server type is PPP: Windows NT, Windows 95 Plus, Internet. Choose TCP/IP
to specify the allowed Network protocol. Software compression and PPP LCP extensions

should be disabled. Tap the TCP/IP settings... button to proceed.

® Choose Server assigned IP address and enter the DNS server address used by your
provider. The example shows the primary DNS address of the German network provider T-
D1: 193.254.160.1. Settings of other providers are listed in chapter /9.2/ (only Germany) or
must be requested from the local network provider. IP header compression should be disabled,

but the default gateway is required.
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Note:
The settings may vary with the local service provider. In some cases it may be necessary to tick

IP header compression. This information has to be requested from the local provider.

PPP ICP/IP Settings © R HE

I Server ~5x§ﬁ§:dl?§i&czs

- SpechyaniP addasy oo
Fandoss

€ Szeverasionednore senver addicascs
= Spochincme wosiaddesses
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6 Getting started

Make sure the MC35 connects properly to the application platform. For testing purposes, you can use for

example the evaluation kit named DSB35 Support Box.

6.1 Registering to the GSM network

To be able to attach to the GPRS services your terminal or mobile must be registered to the GSM
network, i.e. PIN authentication must have been done during the current session. You have two ways to

do so:

If the used SIM card is unlocked, the terminal or mobile will automatically log on to the network

without requesting SIM PIN1.

If the SIM card is locked you can use any terminal program to enter the PIN. The terminal program
should be properly connected to MC35 and configured for 8 Databits, No Parity, 1 Stopbit, flow control
and the recommended bit rate of 57600 bps. IMPORTANT: When PIN authentication has been
successful, close the terminal program to free the communication port. To enter the PIN use the
AT+CPIN command (see /1/ for detailed instructions).

Example:

AT+CPIN=1234

OK

Now, quit the terminal program.

6.2 Defining the PDP context

In order to activate a PDP context with the dial up network, a PDP context needs to be defined before.
This means, that the mobile needs to inform the network about certain parameters, so that the context

will be activated correctly. The PDP context definition can be done in several ways:

If no entry has been made in the Extra settings of the modem properties and the dial up
network is started with the phone number *99#, no individual PDP context values are known.
In this case the module will use default values for the connection. The default values are the

ones, which had been used for the last connection.
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Note:
In some cases it may be required to predefine a PDP context. For example, if the local network

provider requests an APN. In thesc cases one of the two following options mustbe chosen.

® Ifthe Extra settings of the modem properties have been filled in, the CID is known. In order to
activate the PDP context with the predefined values, *99***<cid># instead of *99# must be
chosen as the phone number entry (see figure below). However, if *99# is chosen, the module
will ignore the predefined values and activate the PDP context with the default values.

]

The PDP context may also be defined manually via a terminal program (57600 Baud, 8
Databits, No Parity, 1 Stopbit, flow control). Start the terminal program. Define the PDP

context using the .AT+CGDCONT. command (see also /1/ for details):

Example: AT+CGDCONT=1,ip,internet.t-d1.de <RETURN>

Close the terminal program when finished to free the communication port.

Choose *99***<cid># instead of *99# as the phone number entry in the dial up network, in order to

activate the PDP context with the predefined values. Otherwise, the module will ignore the predefined

values and activate the PDP context with the default values.

[Fox Corcd
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6.3 Defining the QoS profile

After the PDP context definition specific optional QoS parameters like Delay Class or Mean
throughput rate can be set before activating the PDP context with the Dial-up network. This can be

done via a terminal program (57600 Baud, 8 Databits, No Parity, 1 Stopbit, flow control).:

Start the terminal program. Define the Set the parameters using the .AT+CGQMIN. and/or
-AT+CGQREQ. commands (sec also /1/ for details). Close the terminal program when finished to free

the communication port.

Example: AT+CGQREQ=<cid><precedence>,<delay>,<reliability>,<peak>,<mean> <RETURN>

AT+CGQMIN=<cid>,<precedence>,<delay>,<reliability> <peak><mean> <RETURN>

Note:

The QoS AT commands can only be used when a PDP context has been defined! In order to activate the
PDP context with the predefined QoS values, *99***<cid># instead of *99# must be chosen as the
phone number entry (see also chapter /6.2/). However, if *99# is chosen, the module will ignore the

predefined values and activate the PDP context with the default QoS values.

6.4 Setting up a GPRS call

Go to the Dial-Up Network folder and select the connection you just created. The example illustrated
below uses the phone number *99# to set a GPRS call. Depending on your configuration, this may need
to be replaced with *99***1#. Enter the User name and Password and, if dialing from a corporate
network, the domain. If you tick Save password, no panel requesting the password will open in the

future.
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Note:

User name and password may in some cases be optional. Currently the domain field is ignored for

GPRS network access. Address to your network operator for possible changes and more information.
6.5 Quick test

To test the connection, simply initiate a ping at the command prompt.

Ist test: ping without DNS name resolution:

“r_; Command Prompt.

The "-w. parameter specifies the number of milliseconds to wait for the reply. To run the test type for
example "ping .w 10000 www.siemens.de". The amount of time may vary with the network access. Itis

recommended to enter a value in the range from 10000 ms to 20000 ms.
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6.6 Browser Settings

No proxy server needs to be configured in the browser.

If you have Internct Explorer installed you can select the phonebook entry created for the GPRS access

as your favorite dial-up networking connection. To do so, go to the Tools menu and tap Internet Options

/ Connections. Select the phonebook entry and check one of the three dial-out option buttons. The sample

phonebook entry used throughout this guide, would be listed as "PPP via MC35".

Please note that, currently, the GPRS service is not yet implemented to the full extent. This may slow

down responses to requested URLs.

6.6 Terminating the GPRS call

For stopping a GPRS data connection, deactivating a PDP context and detaching the module, see

chapter /7.4/.



7 GPRS AT commands
7.1 General

To transmit data via GPRS the application software uses a PPP stack. Most standard operating systems
(e.g. Windows, Unix/Linux) use it as a part of a standard modem driver. In Windows based operating
systems these drivers are part of the Dial-up network. For other operating systems these drivers must

be provided by the user in order to enable TCP/IP connections.

However, application software which does not run on a standard OS platform or which does not use the
Dial-up network, can establish aPDP context by executing a series of AT commands. Of course, you
may also manually type these commands using any terminal program. Afterwards the PPP stack is

activated.
Refer to the following chapters for instructions.
7.2 Discrete PDP context activation

®  Entering the PIN (AT+CPIN)
The connection of the MC35 to the terminal program and the registration to the GSM
network are described in chapter /6.1/.
Example: AT+CPIN=1234 <RETURN>
OK

®  Defining a PDP context (AT+CGDCONT)
Chapter /6.2/ describes the procedure of how to define a PDP context.

Example: AT+CGDCONT=1,ip,internet.t-d1.de <RETURN>

®  Defining a QoS profile AT+CGQREQ, AT+CGQMIN)
Chapter /6.3/ describes the procedure of how to define a QoS. profile.
Example: AT+CGQREQ=1,3,4.3,0,0 <RETURN>
AT+CGQMIN=1,3,3,3,0,0<RETURN>,
where the numbers correspond to <PDP context identifier>, <Service precedence>, <delay

class>, <reliability class>, <peak throughput rate>, <mean throughput rate >.
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®  GPRSattach (AT+CGATT)
In order to use the GPRS service the MC35 must be GPRS attached. From that moment on the
PLMN knows that the MC35 is GPRS capable. This means the MC35 can initiate a GPRS data
call and Mobility Management routines apply.
Example: AT+CGATT=1
OK

Note: The GPRS attach may already be done before the PDP context and the QoS profile

definition.

®  PDP context activation (AT+CGACT)
Before data can be transmitted, a PDP context must be activated. One way to do this is the
CGACT command.
Example: AT+CGACT=1,<cid>
OK

Note: More than one context can be activated. If no GPRS attach has been done before, it

will be done automatically by the AT+CGACT command.

®  Entering the GPRS data mode (AT+CGDATA)

In order to set the MC35 in the GPRS data mode and activate the PPP stack, the CGDATA
command may be used.

Example: AT+CGDATA=PPP,<cid>

CONNECT

~ HHIGH 93" &S 1) 11 (%) &ep-r# ) Yoot Yok —~ J#

When the MC35 has answered with CONNECT, itis in PPP mode and no further ATcommands
can be sent to the module until the PPP connection has terminated. Thecryptic letter combination
displayed after the CONNECT is the terminal interpretation ofthe PPP traffic. For more details about

the PPP handshake see also /2/ and /3/.

Note: The activation of the drivers necessary to make a TCP/IP connection has to beinitiated by the
OS. It is the user's responsibility to adapt the software accordingly andprovide the appropriate

drivers.
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7.3 Modem compatible PDP context activation

7.3.1 No preceding PDP context activation

The series of discrete AT commands can be replaced by the ATD command as described in chapter /6.4/.

Example: ATD*99#
CONNECT
~ VALY JO)U&Y 32 ) 1O % &per# ) # Yo-#) %t~ L #

7.3.2 Preceding PDP context activation

If setting up a call with defined QoS and PDP context parameters, the following AT commands can be

used as described in chapter /7.2/.

Example: AT+CGDCONT=L,IP,volume.d2gprs.de
OK
AT+CGQREQ=1,3,4,3,0,0
OK
ATD*90***1#
CONNECT
~ I J93" &S 1Y} Y ( %) &n-ri#) Yook} Y%o* —~ L #

7.4 Shutting down the connection
The GPRS data connection can be shut down in the Dial-Up Network by taping the Hang up button.
However the PDP context is still alive. It can be stopped with the AT command AT+CGACT.
Example: AT+CGACT=0,<cid>
OK

When detaching with the AT+CGATT command, no GPRS data connection is possible before

reattaching.

Example: AT+CGATT=0,<cid>
OK
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Note: The CGATT command also performs a PDP context deactivation, if the context had not been

deactivated before.

Another alternative is the ATH command, which closes a data connection, deactivates the PDP context

and detaches the module.

Example: ATH

Note: ATH closes all ongoing voice and data connections!
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8 GPRS Features

8.1 Mobile Station Class B

The MC35 supports Mobile Station Class B. This means that a voice or data call can be accepted during
an ongoing GPRS data transfer without loosing the GPRS PDP context. The implemented and tested

behavior can be guaranteed for the NOM I1.

When a voice or CSD call is ongoing (dedicated mode) no GPRS call can be activated, no PSD transfer
is possible.

ATH ends all ongoing calls (V25.ter)! In order not to stop the GPRS call , the voice or CSD call must be
ended with AT+CHLD=1. Use AT+CHLD=0 to reject voice and data calls. This can be done
disregarding the SIM Card. Even if multiparty has not been activated, AT+CHLD=(0,1) is available.
Using ATO on multiplexer instances other than the data channel (DLCI=1) leads to an ERROR. No

data connection can be made on channels 2, 3, you cannot switch back to data mode.

Examples for using Class B functionality via the serial interface:

1. GPRS call activated, set up voice call
®  GPRS call is activated
B Use +++to change to command mode
®  Setup a voice call with ATD....
B End the voice call with AT+CHLD=1

®  Change back to GPRS data mode with ATO

2. GPRS call activated, set up CSD call
B GPRS call is activated
B Use +++ to change to command mode
®  Sectup a CSD call with ATD....
®  End the CSD call with AT+CHLD=1

®  Change back to GPRS data mode with ATO

3. GPRS call activated, accept an incoming voice call

B GPRS call is activated



Hardware ring indicates incoming voice call

Use +++ to change to command mode

URC ring is displayed

Accept the voice call with ATA or reject with AT+CHLD=0
If the voice call was accepted, end it with AT+CHLD=1

Change back to GPRS data mode with ATO

4. GPRS call activated, accept an incoming data call

GPRS call is activated

Hardware ring indicates incoming data call

Use +++ to change to command mode

URC ring is displayed

Accept the data call with ATA or reject with AT+CHLD=0

If the data call was accepted, change to command mode with +++
If the data call was accepted, end it with AT+CHLD=1

Change back to GPRS data mode with ATO

5. GPRS call activated, data call activated, go to command mode

GPRS call is activated

Set up data call as described in 2. and 4.
Use +++ to change to command mode
AT commands can be executed

Change back to CSD call with ATO

6. GPRS call activated, activate voice call, go to command mode

GPRS call is activated
Set up voice call as described in 1. and 3.
ATO switches back to GPRS data mode, but no packet transfer takes place; the voice

call must be ended first, then the GPRS data transfer can resume



9 APPENDIX: Selected German service providers

9.1 Configuration example: D2-Vodafone

The procedure for connecting to the German D2 network is the same as described in chapter /6.4/.
However, the following commands must be entered in the terminal program before a connection can
be made over the dial-up network:
Example: AT+CGDCONT=1,PPP,volume.d2gprs.de <RETURN>
AT+CGQREQ=1,3,4,3,0,0 <RETURN>
Note:
Since this configuration uses a predefined context, the dialed phone number must be

*99***1# (do not use *99#).

I-Up Networking

9.2 GPRS parameters of German service providers

The following table presents GPRS parameters of selected German service providers and operators.



Table 1: Scrvice provider information, valid 16.10.2001

Primary DNS
Secondary DNS
IP address

APN

IP header
compression

Default QoS

Note:

T-D1
163.254.160.1
free

Automatic
internet.t-d1.de
no

Precedence 3;
delay 4, reliability

D2 Vodafone
139.7.30.125
139.7.30.126
Automatic
volume.d2gprs.de
no

recedence 3, delay
4, refiadility 3; peak

3 peak O;mean 0 7; mean 31

E-Plus
212.23.97.2
212.2397.3
Automalic
internet.eplus.de

no

Precedence 2;
delay 4. reliability
3: peak 9; mean
31

These settings may be subject to regular changes by the network providers.

VIAG
195.182.96.28
185.182.96.61
Automatic
internel

no

Precedence 2;
deiay 4, refiability
3; peak 4, mean
31
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