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-AYE.  Evaluating Motherboards & Gigabit NICs (i

€ Latency € PCI Activity JRERNAIN
€ Round trip times with UDP frames € Logic Analyzer with
B Slope gives sum of individual data B PCI Probe cards in sending PC
transfers end-to-end B Gigabit Ethernet Fiber Probe Card
B Histograms B PCI Probe cards in receiving PC

€4 UDP Throughput — Capacity & Available

B Send a controlled stream of UDP
frames spaced at regular intervals.

Gigabit —
CPU < Ethernet CPU
O Probe O
Z Z
chipset 7 - chipset
mem mem

Logic Analyser
Display
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€ How it works:

UDPmon: The Works

Tl
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B The ‘Zero_stats’ request also provides an interlock against concurrent tests.

F
Zero stats — OK done
Send data T3 =qq
frames at — S
regular ooo I_nter—packet
intervals /1 14 oo time
Time to send 5 — Timeto
— 1 receive
Get remote statistics >—
— Send statistics
Signal end of test >—
—< OK done

<

<«— Waittime —»

n bytes

Number of packets

time
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-mennwe: SUPErMicro 370DLE: Latency: SysKonnect [§

(it

Motherboard: SuperMicro 370DLE Chipset: ServerWorks Ill LE Chipset o MANCHESTIR

CPU: PIIl 800 MHz
RedHat 7.1 Kernel 2.4.14

PCI:32 bit 33 MHz
Latency small 62 us & well behaved
Latency Slope 0.0286 ps/byte
Expect: 0.0232 pys/byte

PCl 0.00758

GigE 0.008
PCI 0.00758

PCI:64 bit 66 MHz
Latency small 56 ys & well behaved
Latency Slope 0.0231 ps/byte
Expect: 0.0118 ps/byte

PCI 0.00188

GigE 0.008

PCI 0.00188
Possible extra data moves ?

160

140

120

SysKonnect32bit33 MHz

y=0.0286x+ 6179

9 y=0.0188x+ 89.756
100
80
E 60
40
20
[0} ; . . . .
(0] 500 1000 1500 2000 2500 3000
Message length bytes
140 SysKonnect64 bit 66 MHz
120

100
80
60

Laterncy us

40
20

/ y =~ 0-0H=me T BLOTS

(0) 500 1000 1500 2000 2500 3000

Message length bytes
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1V:%.-SuperMicro 370DLE: Throughput: SysKonnectfa
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B Motherboard: SuperMicro 370DLE Chipset: ServerWorks Il LE Chipset o MANCHESTER
®m CPU: PIll 800 MHz
1000 SysKonnect 32bit 33 MHz —a— 50 bytes
m RedHat 7.1 Kernel 2.4.14 ! W
. o 800 —+— 200 bytes
B PCI:32 bit 33 MHz g, 400 buies
o g 600 N ’
B Max throughput 584Mbit/s s 3 e - W —— 600 bytes
NP ) %é 400 e ,ﬁﬁ—g"‘?’“‘mk”“- o oee —+— 800 bytes
B No packet loss >18 us spacing I AR fse Wwww KRRy —%— 1000 byes
*“‘*“‘w b 44| —=— 1200 bytes
0 e e e T S H0D byes
0 5 10 15 20 25 30 35 40 % M72byes
Transmit Time per frame us
1000 SysKonnnect 64bit 66MHz T(?Obbyfs
. H ytes
B PCIl:64 bit 66 MHz R N
B Max throughput 720 Mbit/s L ey —+— 400 bytes
. g % 600 " R Y —— 600 bytes
B No packet loss >17 us spacing ;g—, a0 S O g i e YO 800 bytes
3 | Aaf%aNeA R 0 0ee . | | K 1000bytes
é 200 pw == -:A”‘a‘ﬂ %"m‘mm‘ﬂmm E —— 1200 bytes
' b +3 | ——— 1400 bytes
' | —o— 1472 bytes
B Packet loss during BW drop

Transmit Time per frame us
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LN SuperMicro 370DLE: PCI: SysKonnect

B Motherboard: SuperMicro 370DLE Chipset: ServerWorks Il LE Chipset

m CPU: Pl 800 MHz PCI:64 bit 66 MHz

B RedHat 7.1 Kernel 2.4.14

Send transfer Mem = NIC

Send setup

Send PCI

Receive PCI

Packet on the Ethernet fibre 11.6 ps

1400 bytes sent
Wait 100 us
~8 us for send or receive

—_—

I

THE UNIVERSITY
y MANCHESTER

sechlv Delay )
2.00 us 21 23 L5

DEVSL-
CE_BUSa
STOP-
FRAME
IRDY =
TRDY -1
DSEL-1
STORP

KCH1

IDLE

IDLEZ

Markers X to 0 Trig to X Trig to 0O
Time 11.63 us 14,37 us 26,00 us

===

Receive transfer

NIC 2 mem

r

Stack & Application overhead ~ 10 us / node
2nd eVLBI Workshop 15-16 May 2003, Dwingeloo
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J1Ve - gyperMicro 370DLE: Throughput: Alteon {’%

Motherboard: SuperMicro 370DLE Chipset: ServerWorks Ill LE Chipset o MANCHESTER
CPU: PIII 800 MHz
RedHat 7.1 Kernel 2.4.14 1000 Alteon 326it 33 MHz e S0bytes
100 bytes
PCI:64 bit 33 MHz 2 +— 200bytes
© —— 400 bytes
Max throughput 674Mbit/s 2 —+— 600 bytes
Packet loss < 10 us spacing i N ?ggob)t:;is
o BB 1200 bytes
1| ——— 1400 bytes
| | | —o— 1472 bytes
0 5 10 15 20 25 30 35 4

Transmit Time per frame us

1000 Alteon 64 bit 66 MHz —=— 50 bytes

100 bytes
+— 200 bytes
—— 400 bytes
—— 600 bytes
—+— 800 bytes
—X— 1000 bytes
4 —— 1200 bytes
{ ——— 1400 bytes
—— 1472 bytes

PCI:64 bit 66 MHz
Max throughput 930 Mbit/s
Packet loss < 10 us spacing

Recv Wire rate

Packet loss during BW drop
0 5 10 15 20 25 30 35 40
Transmit Time per frame us
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AR IBM das: Throughput: Intel Pro/1000 Iﬁ
B Motherboard: IBM das Chipset:: ServerWorks CNB20LE o MANCHESTR
B CPU: Dual IBM 340 1GHz PCI:64 bit 33 MHz
B RedHat 7.1 Kernel 2.4.14 - UDP Intel pro1000 IBMdas 64bit 33 MHz | . 2§8bb§§§
o MPFEERNIN — o
2 1 AN N N —%— 1000 bytes
| e = i
B Max throughput 930Mbit/s g o /\;<“\\ e e~ —e— 1472 bites
B No packetloss > 12 us ;é iﬁﬁ
®m Clean behaviour g 1 ‘ i
& ] D DS R S hame e S e
100 HA\M L e s
i i T::nsmit T:r5ne per frzgme us ® N ” ®
“secsbiv | [ Delay Markers | [ X to O Trig to ¥| [Trig to O
® 1400 bytes sent | 5.00 us 21.86 us Time —16.44 us | | 27 .08 us 10.64 us
m 11 us spacing CLK F
FRAME-= L1 L |
B Signals clean IRDY- Il LIl T JUIL T 11T [ |
TRDY-= | LI [N [T 1T
M ~9.3us on send PCI bus DEVSL- Il LT | LTI
o CE_BUSET LT (T 00 (77 T 10 (7T T
B PCIl bus ~82% occupancy STOP- T T 1 1T 11
FRAMETR | I 1 : I L
kol | B E— IN | I 1 [
B ~5.9uson PCl for data recv. |pser—1 [— I i -
STOFR1 :




ANVE The SuperMicro PADP6 Motherboard {%
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Dual Xeon Prestonia (2cpu/die)
400 MHx Front side bus

Processor 1 Frocessor 0

ACHET M

Intel® E7500 Chipset AT 400 MHz System Bus

ATH 100 Graphics

6 PCI-X slots Ports i siots
4 independent PCI buses uss cHas MCH P L peiax siot 6, vxB

Ports

Can select: 1 | =Pl Siots 13

P4 H2

B 64 bit 66 MHz PCI S L= pCi Slot 4, SCSI

100100 LAN

® 100 MHz PCI-X o) | conveter
B 133 MHz PCI-X — 200 MHz Memary Bus

o066 o

]

2 100 Mbit Ethernet = :
Adaptec AIC-7899W dual channel SCSI 2 Chanmel
UDMA/100 bus master/EIDE channels DD SDRAM

B data transfer rates of 100 MB/sec burst

P4DP8-2G dual Gigabit Ethernet

* o0

';7

BRU N EL
UNIVERSITY
WEST LONDON
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SuperMicro P4DP6: Throughput Intel Pro/1OOO‘ﬁ

Motherboard: SuperMicro P4DP6 Chipset: Intel E7500 (Plumas)
CPU: Dual Xeon Prestonia 2.2 GHz PCI, 64 bit, 66 MHz

RedHat 7.2 Kernel 2.4.19

Max throughput 950Mbit/s
No packet loss

THE UNIVERSITY
y MANCHESTER

Recv Wire rate
Mbits/s

wodtow
JRDT 3

—— 50 bytes
100 bytes
—— 200 bytes
—e— 400 bytes
—— 600 bytes
—+— 800 bytes
—X— 1000 bytes
—=— 1200 bytes
—=— 1400 bytes

L | —— 1472 bytes

15 20 25
Transmit Time per frame us

gig6-7 Intel pci 66 MHz 27nov02

—s— 50 bytes

CPU utilisation on the receiving PC g 100 B 00
‘© 80 &4 — es

was ~ 25 % for packets > than 1000 | § ' &§ T Gobme
bytes 3 e 1000 oyes
0 z 40 — 1200 bﬁes

30- 40 % for smaller packets & 20 1400 bytes
X 0 —— 1472 bytes

0 5 10 15 20 25 30 35 40

Transmit Time per frame us
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AVE. SuperMicro PADP6: PCI Intel Pro/1000 4

Motherboard: SuperMicro P4ADP6 Chipset: Intel E7500 (Plumas) o MANCIESTER
CPU: Dual Xeon Prestonia 2.2 GHz PCI, 64 bit, 66 MHz

RedHat 7.2 Kernel 2.4.19 " set/Div Delay Markers ¥ oto 0 Trig to ¥| |Trig to D
L 5.00 22.69 us Time g.089 us 28.10 us 26,19 uUs
1400 bytes sent EEEHE_ Tmnmmmmmmmmnmqwmw
Wait 12 us %Egi: B | N[N | || MR | || NN
~5 14 d PCI b DEVSL- | LA L] ﬁ | 0 AN | N HE
.14us on sen us c5-cus | —IRIt it T T
PCIl bus ~68% occupancy ?ﬁg: _ W] 1 e [I1N N
~ 3 us on PClI for data recv FRAME | E | | '
IRDY-1 ;
TRDY -1
DSEL-1 ] | ] |
STOR1 !
THTE—1 .
t . L —
- ! il Iy
sec/Div Delay Markers £ to 0 T
CSR access inserts PCI STOPs %0 “f,] [@ M [M [
CLK
NIC takes ~ 1 us/CSR T i . i
CPU faster than the NIC ! i P
DEWSL- LT |
Similar effect with the SysKonnect NIC o=l : 1L
INTA- '
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lgt?peercro P4DP8-G2: Throughput Intel onboard {’%

THE UNIVERSITY

. . o/ MANCHESTER
Motherboard: SuperMicro P4DP8-G2 Chipset: Intel E7500 (Plumas)
CPU: Dual Xeon Prestonia 2.4 GHz PCI-X:64 bit
100 bytes
800 . —a— 200 bytes
% A \%\\ —— 400 bytes
) 2600 | —— 600 byt
Max throughput 995Mbit/s Se L 0y
No packet loss =400 —¥— 1000 bytes
® ¥ —— 1200 bytes
o ——— 400 bytes
| —e— 1472 bytes
0 5 10 15 20 25 30 35 40
Transmit Time per frame us
. 100 : ‘ — Itel-onboard | —— fgobg’;:;
g 80 :\-1 BET TN e e . 42188 Ei::
20% CPU utilisation receiver T 60 : T soommes
2 40 —— 1000 bytes
packets > 1000 bytes B 1200 Dyiex
x 100 byt
30% CPU utilisation smaller 0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ oy
0 5 10 15 20 25 30 35 40
paCketS Transmit Time per frame us
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Summary on the Motherboards & NICs B

TTTTTTTTTTTTTT

€ All NICs & motherboards were stable — 1000s GBytes of transfers  ~"""™
€ Alteon could handle 930 Mbit/s on 64bit/66MHz

€ SysKonnect gave 720-876 Mbit/s improving to 876-990 Mbit/s on later
boards

€ Intel gave 910 — 950 Mbit/s and 950-995 Mbit/s on later boards

jive

€ PCI and GigEthernet signals show 800 MHz CPU can drive large
packets at line speed.
€ More CPU power is required for receiving — loss due to IP discards o |
B Rule of thumb at least 1 GHz CPU power free for 1 Gbit

€ Times for DMA transfers scale with PCI bus speed but CSR access is
constant

B New PCI-X and on-board controllers are better

€ Buses: 64 bit 66MHz PCI or faster PCI-X are required for performance
® 32 bit 33 MHz PCI bus is REALLY busy !!

B 64bit 33 MHz are > 80% used
2nd eVLBI Workshop 15-16 May 2003, Dwingeloo

R. Hughes-Jones Manchester
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Maxdor 3.5 Series

Raid0 Performance

THE UNIVERSITY

DiamondMax PLus 9 120 140

Gb ATA/133

3ware 7500-8 controller

Write
Slight increase with
number of disks

Read

3 Disks OK

Write 100 MBytes/s
Read 130 MBytes/s

y MANCHESTER
180
Write Throughput and no. Disks Stripe 64k raidO
160 -
[
1\ "
120 #/i\
(4
3 100 a N L——é\;\‘:
2 —— 2 disk
= 3 disk
60 .
—4&— 4 disk
40
20
0 T T T T T T T T T
200 400 600 800 1000 1200 1400 1600 1800 2000
File size MBytes
160
Read Throughput and no. Disks Stripe 64k raidO
140
*/A///"f ‘\‘\‘_‘
120 =
» 100 3 <> <> < $+——5
2
£ 80
2 A —e— 2 disk
= w0 - 3 disk
l —&— 4 disk
40
20
0 ‘ ‘ ‘ ‘ ‘ ‘ ; ; ;
200 400 600 800 1000 1200 1400 1600 1800 2000
File size MBytes
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Gridftp Throughput + Web100
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€ Long term Wire rate

~520Mbit/s

&€ See alternate 600/800 Mbi

and zero

x 10

35

25

1.5

0.5

1 1
1.85 1.9 1.95

1.8

1
1.6 1.65 1.7

1.55

.
.

1000

€ Cwnd smooth

800

€ No dup Ack / send stall /

600 |-
400 |-

SN

timeouts

=)

®x10

Time us

[y

[=)]
—_
B3

1 1 1
< o (=] [=s]
— — —

o =+ o

pumDIND

200
180

o

3.5

25

1.5

0.5

-

x 10

Time us
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€ Apachie web server

LR 2R 2R 28 JR -

100

50

40

30

20

10

out of the box!

prototype client - curl http library
1Mbyte TCP buffers

Same HW & 2Gbyte file
Throughput ~725 Mbits/s

Cwnd - some variation

No dup Ack / send stall /

timeouts

500 620 640 660 G680

http data transfers HighSpeed TCP

Mbit/s

N
N
I .
. . . o, s oaps *.
W &
m ¥ 3
3, »
2K 23" Fe e LR p
4 WAL EA N
*’,.;.4-3.. ,4; Kt b 23 TN g T R
+ - . . * »
+ .t *
+ +
.

t . ¥

Mbit/s

CurCwnd

1 1.5
T T
o - A5 *
| | 1 1
0.96 0.98 1 1.02
Time us
T T
| |
1 1.5
Time us
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Radio Astronomy VLBI Demos at
1IGrid2002 and ER2002

-
" EURCPEAN |
RESEARCH l

€ Web based demonstration sending VLBI data
B A controlled stream of UDP/IP packets

B 500 Mbit/s on the production network Manchester > Amsterdam

'[ 32 bit words bits vertical

/7 Timestamp/f Data
r [4

>

AN
L

\
Bit Stream K \— ~ 62 UDP Packets / Data Track Frame

Data Track Frame

2nd eVLBI Workshop 15-16 May 2003, Dwingeloo
R. Hughes-Jones Manchester
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Manchester
JOd reu-ml via . . Scotland via

Cilasgow Edinburgh

WorldCom  WaorldCom
{ilaspow  Edinburgl NarMAN
NNW

MNorhern Y[]\dh\l

Ircland WorldCom  WorldCom

Manchester I L'ul-.

WorldCom  WordCom

Reading Loz
N O . ‘

South Wales WorldCom  WorldCom

MAN inf-l ol Portsmout
SWAN & }.Lnu-.h MAN
BWEMAN LeNSE

SuperJANET4

] MMAN

] agiiet

External

MidMAN

Brussels
ER 2002

woulad

Amsterdam  Enschede  Groningen  Hilversum  Utrecht  Wageningen  Zwolle

[
‘ - . , 7 7 g s U RF net THE uaRsm

y MANCHESTER

Amsterdam

Hempoint

o 10Ghitrs

"--.‘_\‘
astricht  Nijmegen  Rotterdam  Tilburg

.z_’.-- -
Delft DenHaag  Eindhoven Lelden

Dwingeloo

1)

— 10 Gbit/s
— 2.5 Ghit/s
| — 622 Mbivs
| — 34-155 Mbitss

|
%

2nd eVLBI Workshop 15-16 May 2003, Dwingeloo

R. Hughes-Jones Manchester
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N
Raid0 RingBuffer - [ ] RingBuffer
Disc U | U

~— UDP Data

n bytes = o

< VLBI Transmission
-l Statistics

<«— Waittime —»

The Works:

TCP Control

Tl
THE UNIVERSITY
y MANCHESTER

Radio Astronomy
VLBI Data Transmission

Join Institule

in Europe

A
Al

.
time
2nd eVLBI Workshop 15-16 May 2003, Dwingelc®

Nusnber of packets received 1239605 |
Number of pckets lost N
Nisnber of packets badorder 10

o Total bytes transfered 1519740140 |

Recved data rate Mhit's AER
Wire datn rate Mbit's S0

R. Hughes-Jones Manchester
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--:Hrl'I'H-I'E'll".l:"E::;li-!-.-l'::N.-ul-'Ul'l ReceIVIng PaCketS 1
o MANCHESTER
Incoming packet ids & Packets have
Header:
packet id + timestamp
Data

B Put header directly into control area
B Put data directly into ring buffer
B No extra copy

O OWODN -

€ Assume UDP packet arrive in order none lost
B Deposit data into next consecutive slot

€ Inspect Header
B Move data onward to correct location

B Record:
® The received inter-packet spacing

® 1-way delay

Continue with 7 —

2nd eVLBI Workshop 15-16 May 2003, Dwingeloo
R. Hughes-Jones Manchester
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TCP in Action B
Application TCP Network TCP Applicatigil'liﬁlcﬁssgE
> ACK 1 > 1
- < ACK 2
— -
- S
»
— -
AQCK 2 P t
_ < —
<< ACK 2> Delay
- -
— ‘.:
N ACK 2
-
I <t
‘b.
p 3
> 4
> 5
Spacing doubled
2nd eVLBI WorksRop—t5=+6-May-2083, Dwingelon -

R. Hughes-Jones Manchester
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The VLBI Demonstration
€ BE & LBE Qos on GEANT Backbone
€ \Web site www.hep.man.ac. uk/~r|Ch/VLBI _web

3 Index - Microsoft Internet Explorer

(=13
J Fle Edit VYiew Favorites Tools Help ﬁ
| “Back v =» ~ @ 7 | @ Search GaFavorites €8History | ”“Links Elwindows £]Googl
JAddress I@M:\er2002_astro_new\Jndex.htmI ﬂ @ Go
Radio Astronomy
RESEARCH | . .
VLBI Data Transmission
I jodrell Bank AV oint Institute '
m Observatory |1 : fciir e =
o MAREHERTE: in EU rope LI
| o
Start Data Transmission |IPG |20 File |1800

Stﬂp| Display Statistics ||195.169.124.45:14233

—VVLBI Transmission
<l Statistics

Progress Monitor

|Number of packets received |1239669

Kev: |Number of packets lost |0
n n ey |Number of packets badorder|19508
K B File ot Total bytes transfered 1819834092
opened -
oo imnton: o8

= B = F B ©] [

auccewh -

4
|&] Done

l_l_lg Unknown Zone (Mixed, 2

2nd eVLBI Workshop 15-16 May 2003, Dwingeloo
R. Hughes-Jones Manchester
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- Jive Lal]i
The GEANT Weathermap RN

SCHNT ETITUTE FOIR VLES 1M ELIROPE

€ Normal Traffic € Normal Traffic € Normal Traffic
+ +
€ Radio Astronomy Data € Radio Astronomy Data
B 500 Mbit/s +
€ Less Than Best Effort

m 2.0 Gbit/s

2nd eVLBI Workshop 19-16 Miay 2003, Dwingeloo
R. Hughes-Jones Manchester



~Jive. Manchester Campus Access links:
m— 1Grid2002

1l i
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¢ Manchester — SuperJANET  TrafficMbitis | | | | | |
Access link
= 1 Gbitls Ly oy

¢ 500 Mbit UDP/IP — 300 Mo e

¢ 70% Usage 2o w B e "N i

€ 24-26 September 2002

Tue Wed Thu F i cat SUh
B ToNNW B FromNNW

43HIL3A0 T30l A Toolddd

2nd eVLBI Workshop 15-16 May 2003, Dwingeloo
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- Jive. Manchester Campus Access links: \

1l i

SOHN INSTITUTE FOR VLB 1N EUROPE E R2 O O 2 A

THE UNIVERSITY

4 By 10 November 2002: Trafﬁc
@ Tests Prior to the Demo e s e
® Manchester — SuperJANET 500 ol g

Access link e it e e ’

B 1 Gbit/s e gl

4 500 Mbit UDP/IP
€ Incoming depressed W Fron site W To site
Traffic %
€ UKERNA offered us a Z
private 1 Gbit direct aoo 1
connection 200 M
Wed Thu F ri Sat SUn Man Tue
H From site W To =ite
Traffic %
TeEE B ! e Y i | =y TF I . e R
L e e A
¢ In February 2003 ! R s e LV A N . \ \ /] =

Tue Wed Thu Fri Sat Sun

2nd eVL‘ B From site [ To site
R. Hughes-Jones Manchester




. JIYE. GEANT Backbone during ER2002 (&
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yMANCHESTER
bandwidth:nl1.nl.geant.net——>s0-2_0_0 %
2.5 4 -
& Dante Backbone =06
& UK-NL link e i
H IncomingatNL =
1.0 G
4 500 Mbit/s VLBI data — |
0.5 q e S TE A ool
[l | il - T
P e
. T s e e | s e e e st e Rl S -y ;
€ Normal Traffic — - 0: 00 08! 00 12100 18100 00: 0o 05! 00 12100
B Aggregate (Rx) [ LEE (Rx) [ IF Fremium CRx) [0 DWS C(Rx)

2nd eVLBI Workshop 15-16 May 2003, Dwingeloo
R. Hughes-Jones Manchester



. IVe  Traffic QoS Classes on GEANT Backbone {%

THE UNIVERSITY
t t —t

y MANCHESTER
[
T

+

€ Normal Traffic Max Throughput on 2.5 G PoS

2.5

€ Radio Astronomy Data
+

€ Less Than Best Effort =0T e

= 2.0Gbit/s/::; —
€ Normal Traffic et Yo
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€ 20 uys Transmit packet spacing 10,000 sent
€ Different behaviour for small packets

€ Still some re-ordering at 40 ys spacing
B ~100 for 100 bytes
m 20 for >1000 bytes
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€ Became Operational during iGrid2002

€ Data from Manchester were sent by ftp to Dwingeloo (Westerbork data)
€ Received on PCEVN with Gigabit Ethernet

€ Correlated with JB Data from tape
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€ Sending from Manchester to London
€ Reading form 3ware Raid0
€ Full 1500 byte Ethernet packet transmitted every 12.48 us on Gigabit Ethernet

€ Rise to 8 ps indicates interaction between reading data from disk and buffering it
in the IP stack
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€ Proposal includes 5 MANCIES
€ Exchanging VLBI data
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€ Bulk HEP data
with US & CERN
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S E Mt Summary, Conclusions & Thanks

€ The production network can transfer VLBI data at over 500 Mbit/s
€ Simple UDP/IP is fine

€ Packet loss acceptable provided link not saturated
€ End Hosts must have sufficient power —
B “Server Quality” Motherboards

B High speed disk sub-systems
B Well designed NIC

€ Many thanks to all who helped
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€ VLBI Demos at iGrid2002 and ER2002
www.hep.man.ac.uk/~rich/VLBI_web

http://www.hep.man.ac.uk/u/rich/VLBI_web/igrid2002_astro/iGrid2002_v8.pdf
€ UDPmon / TCPmon kit + writeup
http://www.hep.man.ac.uk/~rich/net
€® ATLAS Investigation of the Performance of 100Mbit and Gigabit Ethernet
Components Using Raw Ethernet Frames
http:// www.hep.man.ac.uk/~rich/atlas/atlas_net_note draft5.pdf
@ DataGrid WP7 Networking:
http://www.gridpp.ac.uk/wp7/index.html
®DataTAG
http://datatag.web.cern.ch/datatag
@ Motherboard and NIC Tests:
www.hep.man.ac.uk/~rich/net/nic/GigEth_tests Boston.ppt
http://datatag.web.cern.ch/datatag/pfldnet2003/papers/hughes-jones.pdf
€ PFLDNet Workshop

http://datatag.web.cern.ch/datatag/pfldnet2003/index.html
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PCI 64bit 64 MHz
RedHat 7.2 Kernel 2.4.19-SMP

Alteon SysKonnect | IntelPro1000
NIC AceNIC SK-9843
Motherboard
SuperMicro 370DLE; 674 Mbit/s 584 Mbit/s
Chipset: ServerWorks Il LE 0-0 ps
PCI 32bit 33 MHz
RedHat 7.1 Kernel 2.4.14
SuperMicro 370DLE 930 Mbit/s 720 Mbit/s 910 Mbit/s
Chipset: ServerWorks Il LE 0-0 us 400-120 us
PCI 64bit 64 MHz
RedHat 7.1 Kernel 2.4.14
IBM das 790 Mbit/s 930 Mbit/s
Chipset: CNB20LE; 0-0 ps 400-120 us
PCI 64bit 32 MHz
RedHat 7.1 Kernel 2.4.14
SuperMicro P4DP6 876 Mbit/s 950 Mbit/s
Chipset: Intel E7500; 0-0 us 70-70 ps
PCI 64bit 64 MHz
RedHat 7.2 Kernel 2.4.19-SMP
SuperMicro P4DP8-G2 990 Mbit/s 995 Mbit/s
Chipset: Intel E7500; 0-0 us 70-70 ps
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