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SUN W/S, PC AFEHES &7l ATM
Adapter Card-2 }__14]01 A|AE £ZE Qo] B
L8 smedolz AL s goie Tz A
Asd) 22EGels] T2, Aol shebd ATM
Adapter Card ¢ o4 —1-5354 R A [
o A5E AAE Aojrt, ATM Adapter Card+
g4 o2 Native ATM &4 £ZEgo]E =Y
T B ool]zg}, 71&9 TCP/IP S& AZEYOE
4235l IPoverATM, LAN Emulation 7]5%
A4 stodok et =3 PVC(Permanent Virtual
Channel), SVC (Siganlling Virtual Channel)$
93l ATM Forum UNI 3.10] &3 Signalling
£ Bedd. oy 2ASL BEA717]918,
A Ak 9tg s SUN W/S SBus® tjujo]~ &
#}o]v]+= DLPI(Data Link Provider Interface)
STREAM el o 2 sl on, A 7k Feo

PC PCI¢ ATM Adapter Card9] tjujo|A EF/}
ol#]= NDIS 3.0 W}4le2 T8 cofot3t Trans-
port Layer& ATM =}l 44315 & 3}9ic}. Sig-
nalling2 Daemon Process& ©]-83}o] 7339

.

ATM EAll

LM B

Ao 457 &L Fo), Ao, AF4, B
283 Aol 2R AR B39 T
s B4al Holdn gleh 7 Aol Aol
Yt oizl A ALE due weA Y5,
SA7Ael W Ao, Ao 5 Y AL
£9 4 98 Aol Aeslol(34, 2,
ode elw BA) ARE £4A T 4 o
4 RLEAGol FRAGR ALE Lo
2, w2A Qe 4 e Aelch ol o]

A8 BAUS FHY ebh 23A 2 deist
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o 74 A A 2 Aae oA @A Aols
yehd Zolth. 2gEz AA Z5E 37} 7kt
Hhez Py A FALE 44, A2 9
solglole FH}E FAT AL AL FY B
AFoz st . d& £9, W9 Na-
tion Information Infrastructure(NII), %9
RACE, 9429 AASIEAE a28a d=e %
A& ARFAREE § F vk 3 HEH, A
FH 282 §A 7led] Hde Fvke) 717 A4
S 2A Ex}, 4, 2HE L 2t 2% HEHY
ARE AF & 7 Jde AT 7F 7/ s
AFet7|o) ol2 it HEA J)e9 HHL A=
ol EEHE 7l =YY Aiste AFY 7}
A g FR81, 2L 7le E9E& SolsH
3t Yt

Hejutjo] AHE &0
7} ddte o AHIAE A
e FRARFAGl} S} o
7180l  He 7)Eo]  ATM(Asynchronous
Tranfer Mode) 13 7j&oin, ATM o3 w3
7}, @E7] 2 3 A% A gl @A A
AED da, FEFoz 918, LANE ATM
W7 R A HE Ftevt pdEo 78 9
AP go2 PuEi Qo £3], B-ISDN 754
7|Eo] ®He ATM xd7j= AT&T, NEC,
NorthernTelecom $0] 7|&E $#53l1, A|E A
H2E 93 AEE st glom, SudAz g
B4, LG B4, A4S ATM mghr] Az
F5 19959 & 717 T A B0z FYdAE
S7bllA FRee 2104 FEFAT AR 7]
3 A9& HAA F AFAAM FEeta .
ol#¢ AR FALANA AF=He AH]l2E Home
Shopping, Home Banking, Interactive Game,

Video on Demand, 2j& Z%-, Teleconference%

ole T, B3 94 Ane ade o3 ¢
At oAt 250 AR nPE Solil oz
A sl 2UAE A2 5 oo Fhe B4
BolA Agss 4% Ausge]l BEd FAY
FHOZ oFoA AL otk B4 75 e A

A5, 7 s S 2 Aad 2 28 4

(1402)

Edojrt dgsith. o] &8 AZESo A
T30l FF FdYd AR FAY =7 A
o4 gl Algdel g zlojt.
ole}gto] FHZ AE o]E7| A= A
Az st 4A AR FAL A ARE £
A &3 & & e U SA gt
ot 39 9T FAe 7iedoges v
g 54 2 AFEH BT Ao, AF ¥
T Moz $87t B AFoltt. By oy
A e AaE 281 §§ AZEY] e
FrHE 200090 A2 AgE dud B8FA 7
golgta & 4 k. 2000 HEjHt o] BR
wBo g o]FojA s HR3 Al3] Wl HF o
Hsl7) fstd, FoYg FE G F& He
ATM B4 A< 7t (ATM Adapter Card)E 7}
wakA = Ak

B A dEvie B AR Add Al
FAY 7HR A DA Auj7t E Aotk Ff
o FA 2rle &%, A4 75 we, 7199
W, dvl kel wel JEjut J)Fol g2kl A
ojth. &, J4Y AL HEoE sl HE
o, AE 1L AFs] A% A, e
ol AH (B4, =4, 289-) & A= o
B71oh= 7)15E RN OE Aot &Y, #
g 54l 92718 Ago 23 Platform& Aj
Zo] F4% A/} ofyH 7]& Platform( PC,
Workstation) & €88 Z1I7td wet g A=
o] gzt

27] Fd9 ddvie ATy AgAgos
22 ALE Aoz A4Hr) A74L FhY A
28 gofaid Adshr] A dugd 7
BE3ste AEstal, AlAR W F7bEtE 24
A §&& Fo|i, ¥IEA 71E5 S o § 49
state, ¢ AE 927 &2 PBX 7|2 44
g Aotk 7] ARBAEL 7|&e HAFEHES
ATM B4 HEA718 A& HE Aoz A
Z+eh, &, ATM §4%9) 345+ PC, Work-
station® A& =& AwEla, I 7)5e 1E
2 A48 H9st= LAN(Local Area Network)
S Adstd, 7]&9 AFE FAYE ATM 54

= il

)

4 %2 (K



£1&PBEAY] Y& ATM Adapter Card 29
T ARoR AT Aeg AZdr 59, /&
o AFE EAYoz Z+PL d19= Internet —
('TCP/IP) B4o] B+A02 ATM 4] A W ol IS
» us SABRE eeri.\tr: Optic|
£ &Sl 9%Eol ¥ Aot o | L T o

=

Teleconfer-encing 5 2}7] Fhe &8 Mu|AES
g /54 Fde JEE ¢ Ade &
& R Au2 g diH]sle Ao Fasi.
ol AolA Y3 Agold FAGA da
2o|3 & SBus 4%7 PC #4949 PCI A
&of g3k ATM | 7= /g2 A
&% ATM LAN AIZdA 7led A3 $9E
&4 e Aoz A4
ATM A% AL ATM #3 353 39
Ad# 744 F 71E LANGY S84 #A= of
2 QA g1 glon, 1995 To|d of 8o
33 Qo] gadAcE AT F§ 969
ol ATM AH|¢) 7HAe] & Fo =2 3jad Ao
Z Holal §lof, o A7I7h HE ATME =93he
A&A7} 2A sold AeZ 7|di=1 9l
ATM(Asynchronous Transfer Mode)dH4] &
Al H& Fte AAe] 1997d0E 1973w g
TEZ  AF8Zez ALY wAYolx
Williamsburgdl] )= AAZEAF 4A Information
Networkel] wt2H ATM oJdjE] A]#-& HE] 0]
ol IEY A g 587} soluta #d AF
7t7 o] st&atEAl gao] &3t Ha gled
199439 739 ATM oRE] A1 e 1359
gk geld a3t

II. ATM Adapter Card H/W X % ==
#z|

1. H/W Block Diagram

Adt®l ATM Adapter Card= Host/ATM &
, ATM/SONET 3 % 3 Esladz 74 5
Qlod, H/W Belsx 19 1, 29 29 Zo
A 2 olalo] Aaect.

(1403)

(a8 1) SUN W/S SBus& ATM Adapter Card H

/W Block Diagram
Fiber
tod
(3& 2) PC PCI Bus& ATM Adapter Card H/W

Block Diagram

a8 1, 29}z+o] SBus(PCl Bus)&& AAL A=
o= TI TNETA1560(1561) Chip(SAR) A}&3}
¥, ATM AZ 2 &7 ASe TI TNETA-
1500A Chip(SABRE)S AMg A7), 74, HAE
£ 98y

SAR TNETA1560(1561) Chip Al%f2 v}

Fig s

— TNETA15602 SBus Host interfaceE 2
HAozg AFdEE2 Host Memory2}
ATM Card Ato]o tle]e}g 32, 16ufo]E
HAE Rt AFoz WA AL &&E
=Y # Az, HFE Host interfaced
A, A2E AZEY O] FHE §of 3}
A gt

— TNETA1561-& PCI Bus Host interface&
A-Aorw A|FTs2=  Hoste} ATM
Adapter Card 348 93 PCI interface?]
87} 328 £ol1, %A Host inter-
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faced A3ttt

AALL, AALSE H/W= x93z, 27te]
AXE ] £712 AAL3/AE A4 7Fs53)
t}.

EgA 27 H4.& PHY Interface 5!
UTOPIA ( Universal Test & Operations
PHY Interface for ATM Specification) &
TI EgAZ Hol9dx PMC &A% &
ol & £ A Hol Ut

ATM A2 OAM(Operation and Mainte-
nance) Cell& g3t}

16 VPI A ¥

1023 Unigue Virtual Circuit Identifer A&

SABRE Chip A& thg3 2.
ATM Header A& 93 HEC X 2 &
155.52Mbps A4 £& A9
SONET/SDH  SMF/MMF (Single/Multi
Mode Fiber) 2 ¢
— 3} tgloly] o] Pseudo ECLE 4 =g
o2 Y~ o Fo] goldtr}.

TI SAR, SABREd] d}$-5+= JHNEZE NEC
mPD98401, m98402, L.SI ATMizer, Transwitch
28 ALE & 4 k. NEC mPD98401, m98402
£ AALL 3/45E st=dolz A4 7Fsd wha
UukaQl Host % 7]5& R o, A= o
Host 44 (SBus, PCI) vit} FH3 2 & 3712 A
Qatelok 313, o 47} ohd AgelE A A
Yo} ojz}, LSI ATMizer= RISC CPUE W&+
3 Zoz LEMo] £orl, AAL layer& AZE

dolz AYslez £& Qo] £A7} =3, A2
B rxEdo] T FEo me AT Zolrh Al
s}aL, Host interface’t o]#Et}. Host Interface
general 317 7% AEL BIdE E2X R
U 3F3Hoz 7 3AE WA B HYg 4
=g HAI|7} ofHL(HBHORE HAE B
= A9, 2¥3 2 ArtFez Fdo| =T
a2j2a2 ATM ProcessorE ASICE & A4+
7t TAE HEE EAo RnE MA 738,
TAE HadA Arie HEEYS tavt 3§

(1404)

4 #loF & Aol

FA9 B¢ ZAE(HFE)S SEE2IRLE
A HoletE AEd7I9E TAE HOE B
el A7)0k Bt TAEE R o
el elelet A& wEFUdoH shtel HAL
BUEe Tl BT o]RoX. Hu) ¥
7] 64K vpo]Eolrt. sjite| HoJe} o] 1t
Eo}x% SARS TAEE HE| B i 4%
Feth 99 AfEE wod SARS &9

(|
1

=d A upAE REg HE TAE SBus
g 5% thy 16uto]ER 32 n}o]
E Z§0 2 48 ulo|E Holg} £
& AFg. SARU A& A% &8 A%
EAME ATM A& A 889 ZE 75
Az|g thF 7 Adof| 4 upo]EQ) FTIE TEo
HEC place holder #}o]E7} tjafA 53 njo]E9]
ATMAS 34 A4 FIFOY A#dc A%
FIFO= 424 n}olE(8 nfojEl ATM A)E A
A& k. SARS SABREo] ulo|E ©@9]9]
Holel AEE AT F4& T 53ulo]EY
ATM A& SABRE9 ¢J8 FIFOE AR 1
HEC ulo]EJ} AArd thg HEC place holder v}
o]ES} A ETh E 48 Wio]ES] Io]2E Y
o sl -+ self-syncronizing scrambler polyno-
mialS AlE A3PES & SONET Frameol
ATM AS HolM 3 I ZE5S 58 AdHe
d] SONET Frame& o] 125usec =}t} A4},
FAlA] SABREE o] 125usecnjt} SONET
Frameg gty 418 SONET Frame©lA|
ATM Ao| Bel5|3 unscramble® t}& HECE
ZAL & dlo]E Wh9l2 SARZ AZdr. SAR +
2l W3 & 1696 Hlo|E (32719 ATM &) & A3
g 4 qlth. SARS ATM 3tjE AA3Ia $41
Holele AFE o=@t e AP receive
virtual channel identifier(VCI) DMA entryZ <
A28tk SAR WFoA 21 dojgle A1 b
olgld Hlg| A ¢A7L &} o] AJHA SAR
& 32E B2d) s wpAE7} Hof 48 Hlo]E
o) Holg} 28 & TAE Wy A} T2
E &8 Z2afo] ons=dd T2EZ9 A

[¢]

o

5
o
o
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1
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Al

g

s

A58t 74 FE
2. SBus Interface
SBus 3 AE (93 AHo]4)9 SAR(ATM 9

HE] 7l=ie] TNETA1560) Alole] Aoz 9

Fol 3=z F7igle]l AP dZEHY SARS

SBus direct virtual memory address(DVMA) n}
2H 9 £ o]H2A FAET. SBus &4 A
Hlolete]l A 32uo|EZLA] HAE Ao

7Vs8lt}. SBus &g A9l Holet gl #s
M & 1o et

{E 1) SBus Transaction

SAR TRANSFER ACK
NO. TRANSACTION TYPE ROLE SIZE SIZE
1 | Host accesses SAR register or control memory Slave Word Word
2 | Host accesses PHY layer registers Salve Word Word
3 | Host access EPROM Slave Byte/word Byte
4 | SAR transmit control information transactions and re- | Master Word Word
ceive free buffer ring transactions
5 [SAR receive completion ring entries posted to the host [ Masrer 4 Word 4 Word
6 |SAR cell payload transfers (default) Master | 8,4,andl word | 8,4, and 1 Word
7 | SAR cell payload transfers (NCE) Master 4 Word 4 Word
3. AAL Layer 4, Physical Layer

Atst ATM o] l=s AAL A= H3E
98 w2 TIxke] TNETA15608 A&3l=d] o]
e AAL 58 9334 A dsn AAL 3/49)
gaide A 75& At =& Null
AAL 71%5¢ A% Constant Bit Rate v AR A
dafEeh, FAF S Jl=s AAL 5 AZS
Adatn, AAL 59 Agld disjAw dHdi
4 A AFA TNETALS60 A5 #A 9
715 AAretz AAL 5 protocol trailerZ £91
TS AAL 5 95l & 48 HpoJE9] Fo]2Eg
T3 4 blolEe] ATM dH & gt o &2 A
% APz A2 ¢ nio]Ee} HEC/} F718

+ FARE B8 d5Eh

FAe] AL TNETA1560& B AZHdA
ol sjzle] AAL 5 CRCE A} & 27} 8l
& A% AALS 93] AR E TAE vzgd A
Astal QIEHEE LYAAA PR Y 23S &
At AAL 5 trailer+ Tjdlo] A Egto]oA] &
ZEJ oz g}

(1405)

B¢ A& M= PMD(Physical Media Depen-
dent) §A %% TC(Transmission .Convergence)
BAZo 2 Yoy TC FAZdM= A 74,
HEC A4/89e B35t PMD FAZdAME
Bit Timing, Line Coding, 2|3 ) S& &
F3tr,

st ATM oJ9)E] J}== Physical Layer2)
AEE 98] TNETALI500AE Apgglon o] 3
£ 155Mbpse] SONET/SDH HHle- A3,
ERo g HEC A4t 7150 Adrssta Idie
Aol A% A9, BT I 530 Yov
ATM Forum User Network Interface(UND)E
A g3}, £ SAR(Segmentation And Reassem-
bly)#}e] H<o] full-duplexe]l® UTOPIA 34
& Ben.

5. Optical Driver
Mg ATM offE] 7i=ojA 33 =gloss
TNETA1500A 9 W3s]o] glom 7heist 943
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User Data 0-65535 bytes

wri My

] —— ]

AAL $ Protocot Data Unis (PDU)

1 AAL S Tell ()
i l wri: l e l TRANSMIT BUPFERA l " ;%Iau: };cfguifxq‘z
\
NN
|1z I ! T
5 bytes ATM cell header 48 byte ATM cell payload
(3’ 3) AALS5 Encapsulation
5 bytes ATM cell header 48 byte ATM cell payload

| !
U

L {01l H |

RC|

| e

CTR
LEN

AAL 5 Protocol Data Unit (PDU) in Host Memory

(a8l 4) AAL5 Termination

255242 T4) 2712 4 mEde B4
o] 7¥getth. d7|A AgE # wEL W5 AMP
Ate] SC Duplex Transceiver2 +5V @ @AY
& AHgstn 248 1340nmojw LED ERQld)
Multimode fibreE ARE-3Hc}

II. ATM Adapter Card S/W 37X % 3=
fe| '

1. Block Diagram

SBusg, PCI Bus& A]2H AXEdo] 312
ad 59 22 EF tolojagoz 74 Hol 9l
o, ol& 7lFog A9staz . 7|EHes
N2H 2ZEY0 F2E tujolz eholu) (De-
vice Driver) & ZAle 2 [P over ATM, LAN

Application Program Signalling UNI 3.1
Socket or Winsocket AP
TCPAP, Netware
Driver I/F Native AP 1 Hsam
DLPI, NDIS [ (Native APY)
MS-API
|PoverATM, LANE +
| Jonnecﬁc n
Management
(RFC1755 2 &)
SSCF
sscop
; LS-API

Device Driver

ATM Adapter

(28 5) S/W System Block Diagram

Emulation, UNI 3.1 Signalling, SNMP, Native
APIE 58402 $8% 4 3l 728 Zolo}
B,

A. 7129 TCP/IP7} 3¢lo] ATM tlupe] A
=2toof plumb( TCP/IP7} tjulo]x =alojn
& AHEsb]9l8t, Huto]x =atoluiE Opendt
I Setupdte #4) &t IP over ATM T2 13}
ol§¢ ATM %o LANE & &% 9lA g}
B. A9 Native APIZ o] &3l AHHoz
ATM Huto| & =elolHE 5, ZEE ATMY
o) B4E ol8 443 A5 T + RS Felo}
gt

C. olgidt HH4g g g3 o8 AYdle= Device
Driver& SUN Workstationd| 4]+ DLPI(Data
Link Provider Interface)& o¢]&3}3, PCoAE=
NDIS (Network Device Interface Specification)
3.0& olgatod TR

D. &8 Z=zd@lo] ATM %o PVC (Perma-
nent Virtual Circuit), SVC(Signalling Virtual
Circuit) & ol83leq H&EELF Uxd ATM
Forum UNI 3.1& Daemonoz F&3a9x, 2
S8 z=za¢yl A& (Signalling) &) Daemon
7t = Message Passing 4]0 2 31& 3}¢it}.

E. LAN Emulation®] opd IP over ATM Z &

o
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a8& ¥x 9] Pseudo Device Driver2 % & 0]
7V53l3, ATM Device Driverd] X3} sho] 78
= 7bEstth dAle 4% HAER 25 73
t}.
F.-IP over ATM oA 85 RE &4
2782 Socket @ Winsocket APIE o] & 2}
7V53ka, ATM Device Driver& A3 1%3 1,
Signalling Daemon7tel= ATM Forum Native
APIE 71222 8h= APIZ Agdn

G. Al2” A2ZEQo] 22E 99 27L& 25
UHESEE M FHE At

Ao Al2”l AxEo]E SUN Solaris 2.3 2
2.4 REA Hgo] &5 HY. ®=3 PC Win-
dows 3.11 28]a2 Windows NTIAE X4 7}5
s, NDIS 3.0 Hulo]A ctglolnjolnz Win-
dows 959} Device Driver2 37} £o] &Ao]
t}. SUN Workstation®| 4] Solaris version Q.S
oA} A|&3l+ DLPI, Stream ¥4 03 tjulo] A
SetolHE 23t

[kl

ox,

2. Device Driver
2.1 SUN W/S SBus Device Driver
Sun0S 5.x0lA4 714 4| E4¥ (Kernel Network)
A BA|A~E-e STREAMSY} 7]1E 0] SunOS 4.x
dA ifnet &S AMEFH Datalink drivers=
DLPI(Data Link Provider Interface) Z&o0=3
WA AT b Rt tjulo]x Selolye
2EZ (STREAMS) HH4le] tlutol A =aloj 2
DLPI H&& At} d7|ME 2EY P49
tute]x =atolw el DLPI W&ol dis 7ieksiAl
A H A} e,

tuto]~ =golHe 29 AaHld} tidjo]x
Atoldfl QIEH| 0|28 A|Fete AZE R A
2 e 87 SH3) tjulo]AE Aot} A
Ed S AGURE Add Jmx fx A
28] Ato]9] &2} (Character) J&3 o djd &
BEE Aot sloH 53] B4 #Y sujola
Tefolwe] AHjtsirt. AEFHA TalojolA
+ /4999 STREAMS =ztojs} A1&4 o
9] ZZA|2(process) Atolo] HolF P A

(1407)

23 dloel AEE Y3 AEPoA = A2
7} BHEox)=d 7]E4 0 2 Stream head9} =z}
o= o]Fofy 1 Alole] EE (module)o] &
A& 4= 9Ith. Stream head= stream® ¢4
Z233 Abole] FEE AT §§ TRIYPoE
FE 9 AJ2" Z(Syetem Call) & AHalstiL AH§
A G937 A FGAtolY dlofet E Fro] gk
& AgE FYd. ZEL Stream headd} =2}
ole} Apolo] HeH: AR W& 7 A2s
g, olfo] I 6 7]EA¢] Streamd]
T4 FAFeH A4 EE tutelx silo]
B & Stream head9} =folB] 2 o]FolA] gloy

25 ¢l :

Kemel Space

Stream Head

3

downstream

Module
(option)

Driver

I

Extemel Interface

(38 6) 71249 STREAM 74

upstream

DLPI+ data link service user’} data link
service provider?] protocold] th3t E:383F 4]
glo] the¥gt providere] H, AHEES YA T
1 data link service providerd] g H2& 7F3
g8 EY I2EZY &Y T2EZY Y&
TARSAE ¥eth 53] o &2 X.25 LAPB,
BX.25 level2, SDLC, ISDN LAPD, Ethernet,
FDD], Token Ring, Token Bus, BISYNC 2 t}&

datalink-level TZEZS X Y3}7] YsAouh.
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DLPI& Data Link Service User(DLS user) &
Data Service Provider (DLS provider) A}o]e]
35 A& 93l STREAMS w) A2 A (Set), &
e 32 WA (convention)5-& A9 3tz Q)

a9 79 DLPIO] g 7Hd & vehf ict.

Primitives

Data Link
Provider

(a8 7) Abstract View of DLPI

Indication/Confimmation
Primitives

SunOS 5.x9|A DLS user= #4d [P¥ ARP
zgzgEZFolry DLS providere= le(LANCE
Ethernet)=2tojo} Z& datalink Zato|HE
£ 73t webA tutej2 =ekol g DLS pro-
vider7} § 22 ozl P9} & DLS users}
B&ol 7be 71&Y] IPHE $& ZT2ade o
2 2594 "o ¢ Ax" HEY F&e
datalink-levelZt& oW Zto =2 AU o]AEL 9
o Le]eAEL ifconfig Bt 3H= DLS user T
gadow g4t data link provider H&&
connection, connectionless %  acknowledged
connectionless] 37}A] ¥4 2913 connec-
tion? connectionless®] F7FAol tha A5t Al
BAT} connection ¥4 MulAE local manage-
ment, connection establishment, data transfer @
connection release® ©]Fo}Ztl, connectionless
Al Jocal management®} data transfer2 ol
FojXch. DLPL el X A gdah= F 744 W4 o] A
Hi2 o & 19 8, 18 99 BAISHATH

2.2 PC PCI Bus€ NDIS Driver for Windows
NT 3.5

Windows NT 3.5914] Device driver, interface

card, transport protocol driver, OS 79} pro-

(1408)

DL_ATTACH
roquest —
DPLO} \1
B
DL BIND
= \N
pLEND
acknowledge
DL_UNTIDATA
oquest
oL UNITDATA_—|
DL_UNBIND
request ~—
DL_OK e
wkhowledge <
DL _DETACH
Request

~=d
DL, _OK "
Chmedge

s

o

~—

DL_ATTACH
request
EDL_OK
DL_BIND
fequest

DL_BIND
xklxrmdze

g

DL_UNITDATA
roquest

DI_UNBIND
Tequest

DI K
sckomedge

DL_DETACH
Toquest

DL_OK
ackiiowledge

Message Flow : A Connectionless-mode Example

{2 8) Connectionless Mode Transfer

DL_ATTACH
request -

D
whinige
DL _BIND

Tequest

DL_BIND
ackliawud.:
DL_CONNECT

Tequest
DL_CONNECT
a’éﬁowledge

DL_DATA
réquest

DL _DATA

DL_DISCONNECT
rquest

DI K
nkl:&u.e
DL_UNBIND
Tquest
DL _OK
-ctlz"u-u.e
DL_DETACH
Tequest

DL_OK
ecv:

—
//

\

~f

—

—

T

T~

T

—
\

—
-/

PR

—

/)
~——
—

Sl
=

/

A

-,

DL_ATTACH
request
DL_OK

xkn‘;'wledge
DL_BIND
request
DL_BIND

ackriowledye

DL_CONNECT
Tequest

P Eoviotge

DLDATA

DL_DATA
Toquest

D1, DISCONNECT
Tequest
DL _OK
DL_UNBIND
Tequest
DL OK
DL_DETACH
Tequest

D
2 10K

Message Flow : A Connection-mode Example

(a8 9) Connection Oriented Mode Transfer
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gramming interface NDIS(Network Driver
Interface Specification) 3.0 & wh&ct. NDIS&=
Microsoft®} 3ComAld]l <ja 1988de]l A& A4
5]o] Microsofte} LAN Manager 5ol AH-%7]
Az @ Windows for Workgroup, Win-
dows 95, Windows NT¢] 5 WEH 3 <IE{# 0]
»o|t}. Windows NT 3.1¢)A4] W EH=Z =glolH]
= o] dgurael UNIXAelde] STREAMS
DLPI =atols| X Fa=g oy, Windows NT
3504 2413} @ NDIS interface®] APIE &
23l 72E Eth o)2H VIEYI =2t
= Co} e A9Ed ddolg AAEold + Jlo
m, Windows 959} 80x86, MIPS, DEC, Alpha,
PowerPC ¢ CPU¢| 71§+8 Windows NT¢]
A7 olalsle] AHEE £ itk ol¢ 2L FHI
9l o]Al & A23ty] el NDIS 3.0 interfaces
NDIS interface library & NDIS wrapper2} &
gl export library(NDIS.SYS) <] del=2 &
=lo] =atojnjel Pz Hcth. NDIS interface?} A
A 93 & wow Device-level service, proto-
col-level service & 0OS service® 3&37AY
A 715e FPgozn AulagHd SEEH
g}, tutolz sgloliut ZREF Edols
F2sla= A functiond] entry pomtE 1y
Mg glo], AAle] AlH|2dhs @49 entry pont
2 NDIS go|uzge] 5E8 NDIS 2toju2]
fe s3ds 4Ede WAL Fwn. 1dn
Device Toltis F41E data frameo] Al
) ARY tae TzeF s 3 ofn Fo.
2 2teEgolol =X E bindingRE T3 &
1 #3 TeES celoH g AFdd.

NDIS interface: 7|28 0.2 protocol driver
7} raw packet& network deviceE %3l Huja,
network device7} packetg WtS& @
protocol driverol Al &elE 71%5¢ ot

A28l HEJA] Device drivere NdisRegister-
Mac, NdisRegisterAdapter call#¥ A& A=
glo] =230 24 NdisOpenAdapter callA] Al
o A3 4 QA sttt NdisOpenAdapter call

= Ma

o] 329 protocol module®} MAC driver=

(1409)

B |

Transport Driver
Function
Porameters

NDIS Imterface Likwary Wrapper

Fior Lorary

L

(22 10) Windows NT Network Driver Architec-
ture

handleg w330 =M, ©|F protocolo] NDIS
interface® Ea AWAg 23ER dse
adapterd] 7] 1 8%¢] ALHEE Fh.

Hlolet B4-& NdisSend — MacSend call2 o]
20jz)=H MacSendg& & Device driver=
packet - data frame 2 2 H &3] network device
2 ®&at}h, Network devicer} data frameg
A5h9 interruptE 3 drivere] @23l binding
context§ B2 Eg3H= Ndislndicate-Receive —
Protocol-Receive call& Ea] =28 A+9] protocol
o7 data A& @@}, oo] NdisTransferData
— MacTransferData call2# djojeld$o] A1z
g=d] drivers= $A8 data frameg 24} proto-
colo] 943k packet structure 2 W33l BALG
t}. 2 data frameo] FAIFE drivers Ndisl-
ndicate-ReceiveComplete — ProtocolReceiveCo-
mplete call24 transport driver7} g)ojE}dl} thEt
FAHYE RS ST,

olFd 71259 Aulx 99 Window NTE
NDIS interface library function buffer, pack-

1

et, pool, memory, file, timer, interrupt handling,
DMAS 3} #ad oo #7 Raide

Device Driver= ZA AI7HA 75z 788
t}, AR Operating Systeme| kernel 4743 §
o] Device Driver& Dynamic3}Al kernel el
Loading, Unloading 3Al 3= Zelth ol
Solarist} Windows NToJA A&3l= Device

e O

oega
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Driver 78 W4 2 AT APIZ o8& &4
t}. 8= DLPL NDISE o|&3ld], 49 Z2E
ZE(TCP/IP, Netware)# H&S A 3= A
ola, ol HdA A5 delg HHsiuct o
s TI TNETA1560, 15618 %713}, 753

TNETA1560, 1561& €&} kernel Wol o 2z
g #gnsly, DMAE F%3ld dolgts $54
3, JHYEE AMelsta, VPI, VCIY dH&
A5l Routineo] itk &0 FA)Z¢ SBus
£, PCI Bus€ ATM Adapter Card9] &3¢

o Holgg FAHIEE = Ao TI AMFS 72, 83§ Fxsly) viin.
(E 2) SUN W/S SBus& ATM Adapter Card Specification
Specification Description
User-Network Inferface J.2931, ATM Forum Version UNI 3.0
LAN Emulation RFC 1483, 802.3 Emulation
ATM Adaptation Layer AALL AALS
ATM Address Type E.164, IEEE802.2 48bit MAC Address

ATM-Physical Interface

STS-3¢/STM-1(SDH) 155Mbps MMF

Connection Management

PVC Call Control,
UNI 3.1 for SVC Call control

PVPC

16(numbered 0 to 15)

PVC

1024 (numbered 0 to 1023)

Connection capacity

up to 1023 active virtual connections

Bus Interface

SBus

Protocol Support TCP/IP, ATM
Operating system Solaris 2.3, 2.4
Network Management ILMI or SNMP (19964 3%)
ATM Processor TI 1560 or ASIC
Power 5V, 2A o3}
Connector 1350 nm LEC on duplexsc
62.5/125um multimode fiber
CODEC "<& MVIP or Serial (19961 6%)
Indicators Power, LOS(Loss of Cell)
(H 3) PC PCI& ATM Adapter Card Specification
Specification Description
User-Network Inferlace W.Z2931, A'TM Forum Version UNI 3.0
LAN Emulation RFC 1483, 802.3 Emulation
ATM Adaptation Layer AALL, AALS
ATM Address Type E.164, IEEE802.2 48bit MAC Address

ATM —Physical Interface

STS—3c/STM—1(SDH) 155Mbps MMF

Connection Management

PVC Call Control,
UNI 3.1 for SVC Call control

PVPC

16 (numbered 0 to 15)

PVC

1024 (numbered 0 to 1023)

Connection capacity

up to 1023 active virtual connections

Bus Interface

PCI

Protocol Support

TCP/IP, Netware, ATM

Operating system

Windows 3.1, 3.11, Windows NT

Network Management

ILMI or SNMP (19963 39)

ATM Processor TI 1561 or ASIC

Power 5V, 2A0}3}

Connector 1350 nm LEC on duplexsc
62.5/125um multimode fiber

CODEC H& MVIP or Serial (1996'd 69)

Indicators Power, LOS(Loss of Cell)

(1410)
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3. IP over ATM

IETF(Internet Engineering Task Force)=
ATM g aiolA LAN Efj¥ S Agsls i e
RFC15773} RFC1483& £a) AAlln 9tt. ¢
£ “Classical IP over ATM”o]g}1E &%)
29 Ad94E LAN Emulationo)] d]s] vkl
THo| gold Yo 2A A ¢4 e A
9] RE ATM LANAA &5 9t IP
over ATM& IP PDUE H4%le onjdcuto
2 ATME 53 ddide] IP AZA Adsgte
2R A9 $Exza8E ATM AZc gy &
YAzl &, IP Z2EZAG M $45E 7]&9
SEZZIHLE A9 FYAZo] ATMYS &
& ¥ Z@A ATMo] AFdl= EH3 urfy
£ ol &% F Utk agx 71EY MAC AFH e
38 A et glonz Ay 2y 3
7)& 9000 Hlo|E ooz & & glo] iR H
ole} AEA] o]5o] Hr}. 2L} IP TeEZTS
A 43ty 7|19 LAN Fujebe] H&& By
2B & ZffoF drhs @ o] Aok

ATMS 53 AA IP PDUE A$3s7] S84

F7HA BAL A H ook st=dl, AR A
W 32EQ AT o] )& VCC 449 IP PDUE
oA &t BRI EAlol1, EAle
4rtolE9] BAA] [P FAE 20ut0]E9l ATM #
AE vjgahs Wy oth

RFC1483& ATMY AdA A2 ti2 njdz
A Z2EE PDUE A9sle W ozA e
ATM VCd| PDUE tFslshe Wid, T2 EZ
otk M2 o VCE &3 dgste ¥e A9
stz e, @A RFCI5779)4% shte] VC
J Mz & {9 PDUE tsgsl= LLC/
SNAP encapsulation® @ustn Yok, 3dH,
RFC1577& IP addressZ network physical
address2 W&3l7] Y% ZzEZ2A ATMA-
RP¢} InATMARPE A9jditt. ATMARP+ IP
address& ATM address2, INnATMARP: oo
2 ATM address& IP address HEst= g
EZ9d, BEosjAEe xYstA] Y= ATMZ
Aol A address resolution A& s)dsl7] &)

L
L

(1411)

71&£9 ARP(RFC826), mARP(RFC1293) =&
E2¢ WY Frjoluk.
IP over ATM ¢ §2 Wake ) 2o

1. Signalling

2. INATMARP _request—————

3. INATMARP _reply——————

4. ATMARP_request—————»{
5. ARMARP_reply

HOST 1 ATMARP

Server

6. Signalli HOST 2

(a8 11) IP over ATM

ANzd BEA ©F 32EJF VCE o]&3ld
ATMARP serverd] LLC/SNAP encapsulation
& Adsle dA & AR OAMHE 3 3
EZ IP addressE& 8%3h= InATMARP re-
quest HAIAE Hlty, @ITAEZL 249 [P
addressE& InATMARP reply wAx|o] 4o} A
HEZ JAFsE AHe o] TAEV ARlo] #gs}
I Ye AEYY S2EQVIE % T A4l
9] ATMARP cached] At @ojH TAE
7} MEy ge be siEs ddsud g
ATMARP Mujz Atjwte] IP address7} 971
ATMARP request 4| & 2UW @AM E 2}
Ale] ATMARP cacheE At #£A" IP
addressd] 333z ATM address& ATMARP
reply WA A& T3l AEToaN deFol. wek
AW o] ATMARP table cached] 24 [P $AE
7b A3 %o ATMARP NAK w4z
SHIEY. @°F A ATMARP_
reply2 dojx ATM address& {IP address,
ATM address}2 #HEAo] #2219 ATMARP
cached] AA38lH ATM address2 A28 & 3}
of e17o] ololzlc,

31H, cached] AAE {IP address, ATM
address} JEzE= A9 AL 208, Selo]dE
o] B¢ 16%0] At Al oo} g} AH
g Azte] Hastd ¢4 dERE Fasdlstn wt

j:/KE.‘:

e

UL

oF 1 dEY F49 AHA VO GY=A



38

19954 12 BT IBE F22k F12%

9, A INATMARP requestE, 20| EE
ATMARP request® 77} #alsta $AE #A
Ao we} cache entryE A2 7198tk @A) P
over ATM< tjufo]l~ =aloly] 5 2 Pseudo
Device Driver JEj2 RFE F& Folr},
4. LAN Emulation
41 53
ATMY} u&As Aozt 29E ¢Alz
o] 712 #AY A& upgraded F S
AMgAbE ©A] gt o] EAlO] ot ATM
Forumd]4 L-UNI(LAN Emulation-User/Net-
work Interface)zt= BF3 2AdES 2Pstd
LAN Emulation Version 1.0¢] 950} Hed ¢
Aol 954 5¢Y 89 H4o 2 F<lo] HUL Ver-
1l

sion 2.07} 2P F9 Aoz ¥Yx gtk

s
-

4.2 LAN Emulationo]&?

7|&e o F=gojef AZE o] ofH u
A& o] o] ATMe RE 0]9]& &8 NDIS
(Network Device Interface Specification), ODI
(Open Da ta-Link Interface)®} DLPI(Data
Link Provider Interface)#& =elo]#9} Data
Link Layer ojA4te] nE g2 EZEC] ATM W
A Ad ALE 4 dAgth LAN Emulation]
ERE ATMY Connection—Oriented T-%& A}
234 LAN¢ Connectionless 448 Emulate
sz Sl

4.3 LAN Emulation®] 74 849} VCCs(Vir-

tual Channel Connections)

LANE:= 34 LEC(LAN Emulation Client)
9} LE Service(LAN Emulation Service) & ©]F
oA ¢l LE Service= LES(LAN Emulation
Server), LECS(LAN Emulation Configuration
Server)$ BUS(Broadcast and Unknown Serv-
er)2 18 129 o] ojFolx Ut oJRAEL
ozg] VCCE %dte] Z7]8k9 data Afel #o
Eig=y

(1412)

D JT8Cs
‘Workstation @ Workstation
3
LEC LEC
4 BUS .
&)
A
® | }

(a3 12) LAN Emulation 74 84

431 273 94

LEC= LECS$} Configuration Direct VCCE
A Asta] configurationd] ZL3 FHe LESY
ATM address& 9o} ¢1, LECE o] LESY
ATM address& Control Direct VCCE A3}
LE-ARP-REQUESTE &3l BUSY ATM
address& 91, LESE= LEC9} Control Distrib-
ute VCCE Agsitl. LECE BUSY ATM
addressZ BUS$} Multicast Send VCCE 2743}
1, BUSE LEC% Multicast Forward VCCE
ARG

4.3.2 Data A4 T

LEC7} 2429 ATM address& ¢% Data
Direct VCCE AAs}e Datad BUd Hiu &
29 LESq|A LE-ARP-REQUESTE Hujo] &
A7 LEC2] ATM addressE ¥td 13 & Abo]
o BUSE 53}a DataZE Hulth. LEC7} H3X]
©] ATM address& dAHH BUSE E3l9 By
= A& ZA3x Data Direct VCCE Y3}
Data& Ry}

4.4 AR AZEY] Block® A9 LAN Emu-

lationg) $}3]

LANEX: Device Driver$} TCP/IPA}o]of| o
TCP/IPZ R DataZ o} Device Driverd] &
23132 )2 Device Driver 288 %2 Data s
TCP/IPY] & F7|= %t @4 LANES
Pseudo Device Driver dej2 18, | AE 37
T& Zo o, 3% HAE &3 58 vt
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i
(o=

K

TCPIP  +——#| Cg‘nal\

y

Device Driver

(38 13) LAN Emulation Module $]]
gog EAZ xz Iyl H5o] /3.

5. UNI 3.1 Signalling
Signalling & AMga}e} w@r] Alojof] 714 A
Y& dAHFE 2 EZoltk. ATM Forum oA
£ ITU-T Q.29319 Signalling] th¥£3} 5%
AL 7AW, 97]d multiparty TEEE-E A4
e 715 7HAe BEHE 93 Dol Agtsla
9lth. 954 o= UNI 4.0 Signalling EF<to]
Ug ooz glon, of7]e= Proxy Signal-
ling 5 2714 715l o 37HE AR %A
slow, ITU-T she] 2348 B BAE Aoz
G2 A ok A lEs ATM 729 5 &
zZEo]z AEH1 ¢J+= Signalling 252 UNI
3.1 7]9to 2 Signallingg 93tz o, &
o2 U4ox ITU-T, ATM Forum¢] AxLH
2o A9 AR § 2 Aol

@A Signalling RE& 9743 7MF Hd 4
gzt VPI O, VCI 5¥leg A4S 3HA 5o o
o, Signalling #AIzle} HFARJ] AEE S
SSCS(service specfic convergence sublayer)7}
oju] @aste g o} k. o= SSCOP, SSCF
2 FE=o] UHojA glon, BAd Age 4
A selective retransmission®] 4]& =1 9t}
Signalling RE-& A43le A%l o|gAsd &

ak
P

(1413)

w3 wiEEo] i,
ATM adaptation layer)z} WWHH]
SAAL:= 19 143 2t}

°ol&

SAAL(signalling
REY

Signalling Entity

h

CPCS

AALS

(28 14) Signalling AAL(SAAL)

Signalling® Setup WAA|2 A&t Con-
nect AcknowledgeZ Bu+ & A4 F&#, Re
leaseZ A2 A Release Acknowledgez £u
= 3 us BE oaga AR YAEE AP
Restart 2802 o] & 4 o

5 AR BEL endsystem oA T}E endsys-
temo 2 w72 53 47 A AR Set-
upH A A& WE7)2 endsystemo A AEFFo
A AZEo. SetupdidAle 92 AR B8
3 gt ARE sA3 glon, 7 538 A
AR AAe A ot shuke] HAlA = o
709l IE(information element) & o]Fo|A it
Setupe oleidt IEE 7H¢ Bo] 7MA leH,
ol w3lylE Ea whH | endsystemo] trans-
parent3tdl A$EA "ok WH endsystemd]
A EEd vehd FRE 875t ddst
A 59 AcknowledgeW A &g Ui ¢12 A
A& vpelg. 287])= ojmje] 7} Ad A
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AE d93le 7 2 endsystemo] LT
€t

3 Y& BES  endsystem®E  2EV|7)
Relese WAAE AggozsA AlZEr}. Re-
leased| A A= [E7F 27 ¢l 948 Eoy 3t
= o8& Uehy= Cause [EE ¥3slA =t

Restart#-2& AlABle] AAEZ0 2 A 7]
29 JAEE EF A Ee dBAY 94
g 91d 57b A ek of wi endsystem o]
U 337 2 92 dAH " FREES
gl Mzg 92 4AE Fulsof Aok

Aol AFE Signallingd] L 18 159
TAlst T

endsystem Switch endsystem

\&nk
m

i
Restart Indication

'\Mm\.

Release Indication

{28 15) Signalling Flow

UNI 3.19)4 A ¢¥3l= multi party T2EZ S
shke] endsystemo|A] o278 9] endsystemO E
A4S 7] 9% ZzEFoit. uwetA Root
endsystemfto] Ho|E|E A$d 4 9Jon], leaf
endsystemo| A= dlo[E]& Wol B FRF Qg W
ojct, oluld] XE leal endsystem©Z root
endsystem& Z-& call reference® AlE3te] A
433, RE leaf endsystemo] & 29 [E=

< Ag0] AsHA do.

Aukgk UNI 3.1& 7)dte 23 Signalling 28
& oA AFE BE 715S o At qich
Signalling 2§29 E3& 1024719 7M Ad A

9, 7ra8r APloltt. ATM Forumol|A &7 %
¢l Native APl 789} &3t} APIE AlF &
Ho|tk, T3, @A verl.0?l Signalling ZE
multi thread2 FZsln ok, AT multi
thread?] Z=E t$ w94 HAE o Y7
Ao, UNI 4.0} 7idz) & gt3o] ® iAY S
g dFez et

IV. HAE &3

7hE ATM Adapter Carde= I8 163 22
B30AH HAE Folt}. NIAE JHe 45T Y
gjolth. 4412 SUN Sparc 209] Motion JPEG
Cards} 7iM2t& o] &3ld, A& Capturedti,
Motion JPEGe =z <tZ&ked, ATM Adapter
Card9] IP over ATME o] & 94 AKE A$S

. A ZEo A= ATM Adapter Cardol|A 41

[ ]

B

Workstation with
ATM interface Card

(38 16) A B T

(1414)
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H JRE IPover ATM Z2a8S 53 AR E
TCP/IP2 AY %% AEE Motion JPEG Card
o]gdte], £4, RYE displaydtl. FTP
(File Transfer Protocol), Telnet, NetscapeS 7|
£9] TCP/IP &4 Zzad%9 5L 9l &
Aot AA 7t Working Test2 st=go] 2 Ajx
g ATEojo ANFEE gragrh. Motion
JPEG Card9} LAN Card TCP/IPZ ©]&3 g4
AR &A1 vHlEE A7tdoz ATM Adater
Card7} LAN CardE o] &3 AR mi=de A
£ 99 Ago), £48 58 4% 240 43

Zol.

=

=

vad 2

SUN W/S SBus& ATM Adapter Card9] 3}
=90} 7)%5& 155.52Mbps E2ld HE LTS
zt31, SDH/SONET, SMF/MMF (Single/Multi
Mode Fiber) E8jA&& A Y3slH, Native ATM
$& AZEYY QLS 4% API(Application
Programming Interface) #xto] olulg}, 71&9]
TCP/IP &8 AZEHE ATM PollA $83t
ATZEJoix  xYsitl,  SBusf& ATM
Adapter Carde 1995 129 Ar83} oo,
A AlFe ® 28 FzZ, PC PCIE ATM
Adapter Card® B294 HE tFs A%, £
A& A Ydl= AFE 19959 1294 AAE
& 1996 3YAE AEAIES HEY o Ao
o oz UL okd HF AHd e AEE
#o 384 9 AHFe HaEUW dAe
Newbridge, ForeSystemAle] md7] @ ATM
Adatper Card¢} 53 2 H& HAE Fo|t}, v}
¥ TAE H&E 9 EeuA & A Ys= ATM
Adapter Card& A& /% & o o]}

FoBE 7|89 AFEE 2147 dy)=
8% 5 UARF YA Fdo] Pgdtm, AJxE
Mg o] 83 A AR w@oz A% AFE )

A

Ry

(1415)

Ql AlzHle] Falg Fol7|HAM, dd=E
ATM Adapter Card7t 94 FRAZS Y3t 3}
Edo XEE ZH R HEMYo] FHE 7
Ho2 A & 7 YUEE =4S FN & 4
ook, T @A I AN A &L g
#4549 w@ldl PVCE 5% H<4 9 SVCE o]
43 H&E HAEs = Aol Baslr}. Native
ATM APLE ©] 83 thfst 24 PRFAG ]
548 Z HAE50E $8 ATEY Q] Ao

Alge A & 5

(1) Reec. 1.113 “Vocabulary terms for broad-
band aspects of ISDN”,

(2] Rec. 1221 “B-ISDN protocol reference
model and its application”.

(3) Rec. 1361 “B-ISDN ATM layer Specifica-
tion”,

(4] Rec. 1362 “B-ISDN ATM adaptation
layer (AAL) functional description”.

(5] Rec. 1.363 “B-ISDN user-network inter-
face”.

(6) Rec. 1432 “B-ISDN user-network inter-
face-physical Layer specification”.

(7) Rec. 1.610 “OAM principle of B-ISDN”.
{8) The ATM Forum, “ User-Network Inter-
face Specification Version 3.1, 1995.

(9) SUN Microsystems, “ The SBus Specifica-
tion”, 1989.

(10) SunSoft, “STERAMS Programmer’s
Guide”, 1994.

(11) Microsoft LAN Manager, “Network Driv-
er Interface Specification(NDIS) Version
3.1”, Draft Review, April 25, 1990.

(12} Microsoft, “ Windows NT Version 3.5 De-
vice Driver Kit”.
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