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Development and performance of MAC+ - fast Ethernet controller
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ABSTRACT

As increasing the network speed, the CPU processing capability of a terminal becomes one of the major
communication bottlenecks. In this paper, we propose an enhanced MAC controller with a TCP/IP checksumn
off-loading capability, named MAC+, and show its valid operation using VHDL, The MAC+ consists of IP and
TCP header processing modules as well as the conventional MAC module.

In addition, the proposed MAC+ can save 16~20 percent of the main CPU clocks compared with the
conventional software-based checksum method. Finally, it is worth while to note that the capability of MAC+
may be applied to the development of layer 3/4 switches.
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5 ¥4sikich
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<Word @4 HgAr>

Deloopl:
lodsw - need Sclock
adc DX, AX - need lclock
Loap deloopl - need Tclock
adc DX, 0 - need
1clock

<Byte T9 A Al»

Remain:
and BL,1 - need 3clock
jz done - need lelock
xor AH,AH - need lclock
Lodsb - need Sclock
add DX,AX - need I1clock
ade DX,0 - need Iclock
ade DX,0 - need lclock

O 14, Anedle] 34 |48 2T

Az AL s Azddl dules FEee
thid) e Ao w Akt 4 gldk

Clk = (13 + (d+12) - (d%2)) + 13*[d%2)
(d+= vlelExke] IP Hlo|e]LE] o))

2 A P2 3 @%2)E dolele] Aol F4
HlolE o A4 ¥rlEe Y48 SR Aoz )
°lElY] Zo)7} Hrolrd *0%0] HaL F4old '1'0]
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Slel 22 "oz Jmr] TCRIPAHEHA
HE W FEE AR viee] Ay 4
= CPU 39 & I3 159 3& o4¥s ==
oA ke

F 3. =AY Fold w48 CPU F+ v

public BCOPY
BCOPY proc near
Cld
push edi
push esi
push ecx
Mov  edi, [esp+16]
Mov esi, [esp+20]
Mov ecx, [esp+24]
push es
push ds
Pop es

Shr c, 1
Rep IMOVEW

Pop es
Pop ecx
Pop esi
Pop edi
Ret
BCOPY endp
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MEe) Bl AusE g9 ol¥-E-Lrep
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P ARBIE AA 4w F9d) ke e 9
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o WY o JHE sl FASE @24 +
7 + o] Hr}. wEe] TCHIP 2] Ao o
B HAph Tl defhez A4 4¥) ge4e
3 7] Fr}

Clk = (d/2*%4 + 7 +7(d%2))*2

Wize) Eale} Ay AL AR IR A
gL AA A= 4] 20% o=z, %3 7
Ze doJEl g dg 4 glck

® 38 Ed2 Azge] TCHIP AAl Ae)el
AAse vl Fahd, 16-20%8 AAlaE AL

Azde] A83= SAe] ARA)sh=
el 2] s 2% 29 79 A e gue | A0 e
axeqol | MAC+ | wime] ¥4k [ slebr | axmsle] | MACK

46 71 9 198 67 335 274 208
256 281 9 1038 330 1649 1377 16.9
512 537 9 2062 650 3249 2721 16.5
1024 1049 9 4110 1290 6449 5409 162
1500 1525 9 6014 1885 9424 7908 16.1
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