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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 k¢, [K<@bH T3 TCP/IP 7' = }
=2 (Transmission Control Protocol / Internet
Protocol) % i{EMERRCEEICALIET 3 2 H i,
(1) A=V EBOBEILB XV A€ o ¥ —BOHIK,
(2)TCP F = » 7 $ L EHHDOF —~~» VOB, (3)
Tu RYBLOF -~y VORI EFAabh g
hlwidanwz k25, BbhikhosTw3 (1, 2, 3,
4]. ARIFE%* kL, FDDI (Fiber Distributed Data
Interface) % FlLL A ¥ ICH v TCP/IP 2L —7 »
F DA LR o B3, BEHEETh T3 (L, 5).

LDV, FaX TV A ¥ ATM (Asynchronus

Transfer Mode) Z @A L, # v F— F LTHZED TCP

/IP & v ¥ a v % BRI AIAE 2 ATM SEEH— ¥
DT e R TEERK L. ABETR, ESE Tt
AAMBD DD AN— VY = THEH & LTHir

AL, ~v &/ av 7y T arary —
fa=y VEHARA, VC (Virtual Circuit) 3k
on-the-fly = v 7 - 2 HINEETRET 2. i
NOOFHREWE V4 v FVRT—Y v, <47
SAVBARTYCa—-Y v, Fx24 vEDMA D%
HWESALLT v V24 7R - FEBERL, 20
7T— AR R ET B C LT, BEENOER
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2 ATM EE@ER—F

T EATE-FYOMRE M1, HiEx#E lic
R IKRT XS T v 24 7HK-Fi, PLH
D CPUKR—FTd2 CPUBKHFHR A —FY = T7TH
Kb B NICHHS BRI LHRE L 5. 7o b4
A7 H— FETH, F2IGRT 7 5 b o a Bk v =
VO EFTR 5. IP A7y V2 ATM A v +7—
7 LTS 2 HRABALET 525, AT v b4
A 7T F— FCRBRATORLEREICEL TN
RFC1483 [6] ##lo> Classical IP HX % FMAL %.
%7857, PVC (Permanent Virtual Circuit)
EEERLTNE. ATM v ¥iRSICE LT’
M SAR (Segmentail and Reassembly) LSI ¥ X tf
TC (Transmission Convergence) LSI THLE % {7
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TCaviu—37 8 TC LSI
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BSD-Lite[8] OikiE % T o T\ 5.

2.1 ATM BEEE R — ¥ oXE5E
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~~~~~~~~~ SONET STS-3C
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SNAP: sub network access protocol
LLC: logical link control

AAL: ATM adaptation layer

TC: transmission convergence
PHY:: physical laycr
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DF =24 VICERT X T TEL ADERTH 3
2, TurarNOF—FoRNH, BEoBc,

FoARWUHTAa - LABTURERED L DK,
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BETH Y, =vF v UHMESAR & VME X2hbo
T e ABABEAMETH S DX, ~v X
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3. EZFCHALRZ Ny 77, M 3OR
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N5/ 7 ALCERIND. COMKRDZ I AL %
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e, ThE93 427y vy 7 CHY ST 3
Y AV IFBOBER, 77 AL BNTOAEY
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e F - AU, ERE7 T R X BALOHRRE
RE—vT, VME-%%,y 7 7[H, SAR- X<y
7 rfElo DMA 8% f7h5c T, CPUKX%=
E—EERHIK LT\ 5.

3.2 VC it on-the-fly F = v 7 ¥ L FHHEE

TCP F = v 7 ¥4k, 16bit BALIC 1 OFFEDIN
*TAS5b0T, @ER ~yXFPra vl
¥ EURT — 4% CPU BT _CAH L CEHAT S
et —r~y FiCh 5.
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Y LHEE T 2EEEP TRy, -~y FE
BT 2FETH 3. FDDI < Ethernet ok 51k 1
7v— LB TREEXTARIdOTHNIE, D7
L—Ltke A€ ) KT 294 7 v EERICF = »
7Y LEFHT I EBURETH . LhrL ATM
DB, M BN TEIN S ki, &
A5 VCIKET 22T v X LicE|ET 3 Rek:
BHY, FUDOEALDTF — Lg%, ¥ TCP v
Ya vIicET 3o EIL A G RE g i
BEED D,
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