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Design and Evaluation of ATM High-speed Communication Board

Mitsuru MARUYAMA
NTT Software Laboratories

Using TCP/IP for the high-layer protocol and ATM for the low-layer protocol, the author has de-
veloped a prototype communications board that shifts the most of the protocol processing overhead to

hardware. This paper proposes two new solutions: “PDU management using header contents parallel
processing” and “on-the-fly checksum calculation for ATM virtual circuits”. Using these techniques,
single-connection TCP/IP protocol processing performance of 133.4 Mbps was achieved.
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Internet EC, [K<ffibhTw3 TCP/IP Fu}
2 (Transmission Control Protocol / Internet
Protocol) % E AR CREEICAET 3 2o,

(1) * =V EBOBRILE XU A=) 2 ¥ —BoOHIR,
(2)TCP F = v 7 ¥ LAHHOF ~~~y FORE, (3)
Tu e AL DL — N~y FORIBEFTA DAY
hEwgawno s, HAbhichk-Tw3 (L, 2, 3,
4). ARIE%MH 1L, FDDI (Fiber Distributed Data
Interface) ¥ FHLL A ¥ ic v TCP/IP 2L —7
toEEER o B, BEEETh T3 (L, 5).

CDW, WAXTFH LA+ ATM (Asynchronus
Transfer Mode) #&f L, * v +— FLcEED TCP
/IP v ¥ a v FERICLIEFRE A ATM FEE£— ¥
DT RATERE L. ATk, EFES e
TARBDZBDA— ¥ Y = THHEIWE LTHixkc

BIRE L7, ~v &/ av7 vyl Tatary—
Faz=y FPEEHFA, VC (Virtual Circuit) sfbis
on-the-fly F = v 7 ¥V A MEIHEIRE T 5. Tl
NoDBHEHRE V4 v FORF—Y v 7, 4T
FAVEBRTYVa—Y v, F24 B DMA D%
B AL v Y 24 7 K- FREKL, 20
FoAERMRER AR T B T kT, REBINOED
RIS 3.

2 ATM E5#BER—F

7u 4 TR~ FORMRE B e, i lic
A RUCGRT S5 KT u b &4 77—V, A
D CPUKR—FTH25 CPUBKEFHRN A —Fv=TH
RTHE NICHIERINAHRELSE. Futr 4
A7X—-FEoRk, H2KRT7Ta b aAftdtyE—
VOO EfT%RS. IPAYy r 2 ATMA » b7 —
7 LCHRET 5 AR B EELT 58, KT w &
4 7 R— Ve RBRAToREERECERL T2
RFC1483 [6] ##1lo> Classical IP X Z AL .
¥ 725771, PVC (Permanent Virtual Circuit)
FERLTVE. ATM LAY BSKBEL TR, 4l
Fi SAR (Segmentail and Reassembly) LSI ¥ X Uf
TC (Transmission Convergence) LSI CHLE % T
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w3, ARTE, 4.3BSD[7) ##EAKCL, —¥H44
BSD-Lite[8] Dk % T > T\ 3.
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SNAP: sub network access protocol
LLC: logical link control

AAL: ATM adaptation layer

TC: transmission convergence
PHY: physical layer
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EREEBF 2y 7S LEHEKICEREL, 724
TOF =y 7 LEEBFTADRS. ¥/ CPU T
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A ICHEL, TCT7L—3 v 7B [Esic
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2.2 ATM EEEEFR— F o EZ8E
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2322, AAL-5 D7 x—~ vy FCHlIHIITTTHE
XkFTh Y. CORICSARKE, ~y XiPrTE~y
FrAEIRK, avFrvyBEsRBEarsryix)
CHBEL AT — 2 EEE YT 5. ¥/ SAR %
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ZETFERRTEREBavF vy iAE) CRAIH
kiIC, AT EVCOREBF =y 7 4 L0HNE
RERBEL, HE~vy XMool L&dF%, NIC

D VMES4 XX %N LTHHD A€ Y F— Fic DMA

wWETfrRs.
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FEITRY v+ 2 LB OREIL OB & LT,
~y X /avF Rl erarF—F 2=y
FER AR, VC XIS on-the-fly F = v 7 ¥ L5 H!
BEOTHBINEREL, V4 v YV Ry—J v,
RATSGAVERYVa—Y vy, Fx24 v DMA
DIERBEIFICOVWTHR< 3.
3.1 ~yX/avivuniRiTarariF—xa
= MEBHK

W TCP o A€ VEH I, mbuf 2\vnwH Y =x
MEEDOTF -2 w3, mbuf F— 2GR, W]
EROT—F "Ny 77 %E )M TCHEE, YR
DF = A Y CEFET DT TEL D CERTH S
2, FutarNOF— 2R, BeoBc,

F—AEEDTaC—LABTLERD L H,
Ny 7y OBl CTER, BEBOCESE 250 5 5 REE
HRHL. FREREOV - ATy a v ETh,
Tu b a AUl kb A Y EELSHEECE ] S,
F— A RERCE, =¥ oudigiL ke A=Y Z2E»
b H— R ADLEDF = A v Lic mbuf 7 — & Hiic
CPU 24 MO = ¥ —%17h 5, McF—43%
EcE, -2 BH»ba—YFEH~F—2D
SNA FBAE D = ¥ —% CPU 23774 5 7o ¥ ICHEE 28 0
»oTLES [5).

FkreosTa a4 7E- TR, chbolE%
BB DI, EFEBCHNLE Ny 77, ~v K
WEIFavF v B — FHCHHELTW 5.
~v XL SAR & MPU b OFERET 7 & 22357
BETHY, avF v U SAR & VME ~“2hba
T 7 e ARBAHERMRTH S, coLko5C, ~v KX
WEavF Y IBOT 7t AAA RSS2
crickbh, CPULDMADAEYT 7t 2FESEE
B enTES Fh, vy v YR ICR
FTEoK, —BYf XoR=JIFHEIhTEY
ZNEFROR—FEA 7€y T FLX EHAMET
T 5. EREBCHLRB Ny 77k, KSR
FTE5R1DOD~y FEFERTHEA v & LEHD =
VFVIBDR—=IRIRT R v FORD LR X
527524 CERINDS. COWKDI FA X%
HorUHHEPHELCHE, AT Ty
BarKik, Thid4 270y 7icE b S TERT 5.
Fh AEVIRIROBEL, 7 ALBATHOAEY
IR fTA 5 LT, mbuf o A I EHDOLS &
BB EE RLBEIC LTS

% 7o 7 — X UERFICIY, kg7 T 2 £ BT OERE
ARB =, VME- %%~y 7 78, SAR- %S~y
7 7[> DMA 8% fihsc e, CPUKK3=
E—EETHIRL T\ 5.

3.2 VC it on-the-fly F = v 7 4 LB

TCP F = v 7 % ik, 16bit Bifiric 1 oI
¥Th5b0T, B@ER ~yXPLavrFryoEH
¥EURT— 4% CPUBTRTEHAIMLTEHAT S
oA —N"~y FiICh 5.

on-the-fly = v 7 4 LHHE, TCPDF = v 7
Y LEME F—R2EEEPCTAY, A=Y~y Pk
B+ 3FH:cH 2. FDDI< Ethernet o X i 1
7 U—LHTEER TR boTHNE, EOT
L LfhkE AT Y KHET 294 7V LERCT = v
s LERMTLCEHBARETCH 5. L L ATM
OEHFCE, M VB TREI NS ki, &
5 VCIKET AT v & s cE T 5 IR
BBY, BHOELDTF —2REDN, £ TCP kv
vayiKET 5 oL AT 0 R i
BUSED 5.
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