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@ Introduction

€ 10 GigE on Itanium 1A64
€ 10 GigE on Xeon IA32

€ 10 GigE on Dell Xeon 1A32
2

€ SC2003 Phoenix
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Latency & Throughput Measurements

€ UDPI/IP packets sent between back-to-back systems
®  Similar processing to TCP/IP but no flow control & congestion avoidance algorithms
® Used UDPmon test program

€ Latency
® Round trip times using Request-Response UDP frames ¢ Tells us about:
® Latency as a function of frame size " Behavior of the IP stack
® Slope s given by: S- E (@)_1 ® The way the HW operates
data®aths dt ® Interrupt coalescence

® Mem-mem copy(s) + pci + Gig Ethernet + pci + mem-mem copy(s)
® Intercept indicates processing times + HW latencies
® Histograms of ‘singleton’ measurements
4 UDP Throughput
® Send a controlled stream of UDP frames spaced at regular intervals
® Vary the frame size and the frame transmit spacing & measure:
® The time of first and last frames received
The number packets received, lost, & out of order
Histogram inter-packet spacing received packets’ Tells us about:

Packet loss pattern .
®  Behavior of the IP stack

1-way delay
CPU load ® The way the HW operates
Number of interrupts ®  Capacity & Available throughput
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The Throughput Measurements

4 UDP Throughput
€ Send a controlled stream of UDP frames spaced at regular intervals

- @@
Zero stats <+—+ OKdone
frames at

Send data —3 —
‘ Inter-packet time

regular _ .
intervals /] s (Histogram)

Time to send Ly Time to receive

. I e
Get remote statistics |

Send statistics:

No. received
Signal end of test B L mo. Iostt +f|os; pattern
. O ¢ 0. out-of-order
O done CPU load & no. int
1-way delay
Number of packets >
o time
<+— Wait time
PFLDNet Argonne Feb 2004 4

R. Hughes-Jones Manchester




The PCI Bus & Gigabit Ethernet

€ PCI Activity
@ Logic Analyzer with
® PCI Probe cards in sending PC
®  Gigabit Ethernet Fiber Probe Card
® PCI Probe cards in receiving PC

Measurements

Gigabit
Ethernet
Probe
Logic Analyser
Display
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Example: The 1 Gigabit NIC Intel pro/1000
@ Motherboard: Supermicro PADP6 Throughput
L 2 Chlpset E7500 (Plumas) 1000 4 gig6-7 Intel pci 66 MHz 27nov02 — Sobytes
€ CPU: Dual Xeon 2 2GHz with 512k 800 100 byte
L2 cache 3 — zz;gg gﬁ:
= o 600
¢ Mem bus 400 MHz g2 — Gobye
- i 2 yte
PCI ).(64 bit 66 MHz ;2 4004/ —— 1000 bytps
€ HP Linux Kernel 2.4.19 SMP T 0l | —— 1200 bytps
& MTU 1500 bytes . lin s SHH| L ok
0 10 15 20 25 30 35 40
’ |nte| PRO/1 000 XT Transmit Time per frame us
Latency [« " e 7 Bus Activity Send Transfer
_1 " -
5200 T Co0a9xs 200, 7 Del ¥tod | fTrig to #] fTrig to 0
enecmn 520 R D) (o) e e
Li 100 TLK
® Frane- | W N 1] ] — | ¥ AN ]
0 IRDY- | W MR
0 500 100 1500 2000 2500 3000 TRD Y~ T L] TT LT T
Message length bytes DEYSL— | | = ] | | &
T el ) ik | /T U] T} T I
?ﬁg: L [ 11 mE L THH
K K K FRAME! ‘ — 1
=. B S T S IRDY-1 | | ] I
1 TROY-1 |_"7
Il 11 DSEL-1 = = = =
11 i STOP1 i
Ly 1 [ ey Carey THTA-!
il
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Data Flow: SuperMicro 370DLE: SysKonnect

B Motherboard: SuperMicro 370DLE Chipset: ServerWorks Il LE Chipset
®  CPU: PIIl 800 MHz PCI:64 bit 66 MHz

B RedHat 7.1 Kernel 2.4.14 Send CSR setup _ Send Transfer

Send PCI

Receive PCI

Packet on Ethernet Fibre eceive Transfer

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

Stack & Application overhead ~ 10 us / node
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«— ~36us

10 Gigabit Ethernet NIC with the PCI-X probe card.

PFLDNet Argonne Feb 2004 8
R. Hughes-Jones Manchester




Intel PRO/10GbE LR Adapter in the HP rx2600 system

7
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10 GigE on Itanium IA64: UDP Latency

Motherboard: HP rx2600 IA 64

Chipset: HPzx1 Oplab30-29 10GE Intel 27Jul03

CPU: Dual Itanium 2 1GHz with "

512k L2 cache e -
Mem bus dual 622 MHz 4.3 GByte/s | = AR

PCI-X 133 MHz e

HP Linux Kernel 2.5.72 SMP L E

Intel PRO/10GbE LR Server Adapter w

NIC driver with w

®  RxIntDelay=0

B XsumRX=1 XsumTX=1 ovwnne lonmh ey
®  RxDescriptors=2048

TxDescriptors=2048 Oplab30-29 10GE Intel 27Jul03
MTU 1500 bytes =

e —‘—‘-J—

Latency 100 us & very well behaved 2™ —
Latency Slope 0.0033 ps/byte ;’"’
B2B Expect:  0.00268 us/byte >
= PCI 0.00188 ** o
® 10Gige  0.0008
= PCI 0.00188 Z E = o e

Message length hytes
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10 GigE on Itanium |A64: Latency Histograms

€ Double peak structure with the peaks separated by 3-4 s

¢ Peaks are ~1-2 ps wide

¢ Similar to that observed with 1 Gbit Ethernet NICs on IA32 architectures

- 54 bylos Oplab3029 10GE lnfel 27ull] £+ 512 bytes Oplah30.29 10GE Intel 27.1ul03
g 180 IJLI 30 I
123 Nt =] H
| ik i
0 | 100 LAY
&0 80 100 120 140 160 0 '
Latency us 6 & mqmlency HQZU 140 180
300 1024 bytes Oplahd0 29 1GE Intel 27Jull3 400 1400 bytes Oplab30-29 10GE Intel 27403
ggg [l!\ 300 il
150 7 g i
ng [* % 100
: " ™ AN |
&0 80 100 120 140 160 &0 a0 100 120 160
Latency us Latency us
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10 GigE on Itanium 1AG64: UDP Throughput

Oplab29-30 10GE Xsum 512kbuf MTU16114 30Jul03

B HP Linux Kernel 2.5.72 SMP
MTU 16114 bytes
B Max throughput 5.749 Gbit/s

® Int on every packet
B No packet loss in 10M packets

B Sending host, 1 CPU is idle

B For 14000-16080 byte packets, one
CPU is 40% in kernel mode

B As the packet size decreases load
rises to ~90% for packets of 4000
bytes or less.

Receiving host both CPUs busy
16114 bytes 40% kernel mode
Small packets 80 % kernel mode

TCP gensink data rate was
745 MBytes/s = 5.96 Gbit/s

6000

§

Recv Wire rate Mbits/s
¢ 88

g

16080 byteq

.~ 16000 byte:
214000 byte:

12000 byte:
10000 byte:
9000 bytes
8000 bytes

1472 bytes

°

°
o

0 15 2
Spacing between frames us

100 ;o Oplab29-30 10GE Xsum 512kbuf MTU16114 30Jul03

®
&

k| W
¥

7

v

% CPU kernel
Sender
S

N

S

=
4

&3 NI 'y
W/

0 T T T T
0 5 10 15 20 25 30 35
Spacing between frames us

& 16080 bytes
—— 16000 bytes
14000 bytes
s 12000 bytes
10000 bytes

«— 1472 bytes

8

Oplab29-30 10GE Xsum 512kbuf MTU16114 30Jul03

% CPU kemel Receiver
8B & 8 8

o

0 5 10 15 20 % 0 »

Spacing between frames us

& 16080 bytes.
—— 16000 bytes
14000 bytes
s 12000 bytes
10000 bytes
9000 bytes
= 8000 bytes
—— 7000 bytes
— 6000 bytes.
—— 5000 bytes
4000 bytes
5 3000bytes
2000 bytes
« 1472bytes
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10 GigE on Itanium 1A64: UDP Throughput [04]

5000 Openlab98-99 10GE MTU16114 12 Feb04 o e
B HP Linux Kernel 2.6.1 #17 SMP z T e
m MTU 16114 bytes £ e
B Max throughput 5.81 Gbit/s s T Tocoomes
t S
E 1| ——— 4000 bytes
B Int on every packet 3 — tobres
o 1472 bytes
B Some packet loss pkts < 4000 bytes  |* —
100 ‘ Openlab98-99 10GE MTU16114 12 Feb04
) swan e
m  Sending host, 1 CPU is idle — but £, 7 T oo
swap over H " —a— 10 bytes
B For 14000-16080 byte packets, one |3 * 50 bess i
CPU is 20-30% in kernel mode 29 = I§§§§§i
B As the packet size decreases load 0'0 : o e » 30 o ioigggg:xz
rises to ~90% for packets of 4000 = Seacina hetween frames us T e
bytes or |ess_ P Openlab98-99 10GE MTU16114 12 Feb04 _ r Eggg z;‘zz
80
5 ™ 4 Tooooyes
.o - £ . 9000 bytes
B Receiving host 1 CPU is idle — but €t o S000bytes
swap over gén B
B 16114 bytes 40% kernel mode = b e
B Small packets 70 % kernel mode 0. O e
° s gpacing between fraﬁes us © ®
I
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10 GigE on Itanium IA64: PCI-X bus Activity
¢ 16080 byte packets every 200 us Intel PRO/10GbE LR Server Adapter MTU 16114
¢  setpci-s 02:1.0 e6.b=2e (22 26 2a) mmrbc 4096 bytes (512 1024 2048)

e e (O () s (P )
N AR e
e W TN L i

- IRDYV=
= | T i T
- i TRDYV=
seomfl Wl | T i T
- I DEVSL-
S T T WL T o T
CB_BUSall CE_BUSall 0
’ JITNT ¥ LTI/ TTTTTTTTTOTTTTeEr 07000 T 1
STOP- T STOP- ”\r/ vi :
INTA- / I / \ INTA- / /
Ilt — \\ 1/ ‘ y — .
CSR Access PCI-X Sequence CSR Access Gap 700ns

Transfer of 16114 bytes

L 2K 2R 2R 4

PCI-X bursts 256 bytes

PCI-X Signals transmit - memory to NIC

Interrupt and processing: 48.4 us after start

Data transfer takes ~22 pus
Data transfer rate over PCI-X: 5.86 Gbit/s

PFLDNet Argonne Feb 2004

PCI-X bursts 256 bytes

L 2
then a gap of 700 ns

PCI-X Sequence 4096 bytes

Made up of 4 PCI-X sequences of ~4.55 us

Sequence contains 16 PCI bursts 256 bytes

¢ Sequence length 4096 bytes ( mmrbc)

14
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10 GigE on Itanium IA64: PCI-X bus Activity

¢ 16080 byte packets every 200 us Intel PRO/10GbE LR Server Adapter MTU 16114
¢ setpci-s 02:1.0 e6.b=2e (22 26 2a) mmrbc 4096 bytes (512 1024 2048)
i - -
8 ISR e A o e W e = | s
.. ==
sl . :::E (LA
L = OO
TRDY= i b g
1 QI LR T 1T
s AL T AT E:VZCS TR
CB_BUSall _BUSall
iy JULY ; oone | TN TCTENIED  { "
INTA= : INTA= T 1 ‘ \M
/ [ [\ [] J
J I AN

CSR Accesls
Transfer of 16114 bytes

11 \ —f CSR Access
\PCI-X Sequence ; Interrupt
PCI-X bursts 256 bytes Transfer of 16114 bytes PCI-X bursts 512 bytes

4 PCI-X Signals transmit - memory to NIC ¢ PCI-X Signals receive — NIC to memory
@ Interrupt and processing: 48.4 us after start ® Interrupt every packet
@ Data transfer takes ~22 ps & Data transfer takes ~18.4 us
& Data transfer rate over PCI-X: 5.86 Gbit/ls @ Data transfer rate over PCI-X : 7.014 Gbit/s
€ Note: receive is faster cf the 1 GE NICs
PFLDNet Argonne Feb 2004 15
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10 GigE on Xeon |A32: UDP Latency

@  Motherboard: Supermicro P4DP8-G2
& Chipset: Intel E7500 (Plumas) . Dt3-6 10GE Xsum 512kbuf MTU16114 31Jul03
@ CPU: Dual Xeon 2.2GHz with 512k L2 o

cache =
4 Mem bus 400 MHz R

; ¥ =00032x + 44 006

¢ PCI-X 133 MHz 2 e time 03
¢  RedHat Kernel 2.4.21 SMP E. —=— min time
* InteI(Rg PRO/10GbE Network Driver m Seneed

v1.0.4
4 Intel PRO/10GbE LR Server Adapter Wewany enm e
@ NIC driver with Dt3-6 10GE Xsum 512kbuf MTU16114 31Jul03

®  RxIntDelay=0 =4

" XsumRX=1 XsumTX=1 - 7

e
®  RxDescriptors=2048 . —_a
TxDescriptors=2048 = _,/
¢ MTU 1500 bytes § " ,.._._,-—w“‘*""
@  Latency 144 ps & reasonably behaved I
‘ Latency S|Ope 00032 ps/byte o 2000 2008 s000 000 w000 ‘@os
& B2BExpect: 0.00268 ps/byte Message length bytes
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10 GigE on Xeon IA32: Latency Histograms

@ Double peak structure with the peaks separated by 3-4 ys
@ Peaks are ~1-2 ys wide
€ Simliar to that observed with 1 Gbit Ethernet NICs on I1A32 architectures

ﬁ 4 bytes DO§ ?GE Ysum 512khuf MTUT6114 31.Jula o 512 hytes D136 10GE Xsum 512kbuf MTU16114 31Jul03
00 500 ﬁ
Z om0 ﬂ P T
300
100 f £ X0 1T
0 AL - iag
0 0 0 60 80 100 0
Latency us 0 a an!ancy s 0 100
800 1824 bytes nmluee ¥sum 512kbuf MTU16114 31Julg3 500 1460-hytes DE3-6-10GE Xsum 512kbuf MTU1EH4 31Jul03
400
600
. u g
=] H . ,II
20 100
0 [[ 5 I
0 1] 0 &0 &0 100 . 40 60 80 100
Latency us Latency us
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10 GigE on Xeon IA32: Throughput

MTU 16114 bytes
Max throughput 2.75 Gbit/s mmrbc

DataTAG3-6 10GE MTU16114 16000 bytes
— = 14000 bytes

. 12000 bytes

10000 bytes

. 9000 bytes

512

—s— 8000 bytes
+— 7000 bytes

| —— 6000 bytes
—%— 5000 bytes

Max throughput 3.97 Gbit/s

Recv Wire rate Mbits/s

- 4000 bytes
- | .+ 3000bytes

mmrbc 4096 bytes

2000 bytes

888888t

Int on every packet

—+— 1472bytes

No packet loss in 10M packets

—=— 16000 byteq
—+ 14000 byteq

. 12000 byteq
10000 byte
- 9000 bytes

—=— 8000 bytes
—— 7000 bytes

% CPU Kernel
Sender

Sending host,

For closely spaced packets, the other
CPU is ~60-70 % in kernel mode

—— 6000 bytes
—4— 5000 bytes
—— 4000 bytes
—=— 3000 bytes

2000 bytes
30 35 4| —+— 1472 bytes

15 20 25
Spacing between frames us

Receiving host
Small packets 80 % in kernel mode
>9000 bytes ~50% in kernel mode

% CPU kernel
Receiver

Dt3-6 10GE Xsum 512kbuf MTU16114 31Jul0:

—— 16000 byteq
_= 14000 byteq

. 12000 byteq
10000 bytes
9000 bytes
. 8000 bytes
—— 7000 bytes
H—— 6000 bytes
| —%— 5000 bytes

2000 bytes

10 15 20
Spacing between frames us

—s— 1472 bytes
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10 GigE on Xeon IA32: PCI-X bus Activity

* 16080 byte packets every 200 ps Intel PRO/10GbE LR mmrbc 512 bytes
seobiv Delay Markers } [ ¥ to 0 } [Trig 1o >< ng to O [;cf[)w Delay Harkers ] [ ¥toD J [Trlg to XJ [Trlg tn DJ
10.0 us 39 79 us Time 26.28 us 44,70 u5 70,98 u5 5.00 us 19 96 us Time 4,360 us 16.29 us 22,67 us)
- _
SN I ql L I T
Sooul I T T | [ UMANTT
" 7TWMMHHNWWNWWHHNWNHUI\ T T T
DEvaL= i DEVSL- |
*Wﬂﬂunmunnnﬂnwmmmmwmmnmm ) - mmm |
STOP- : ! -\ | !
/ / U INTA-
T —7
CSR Access

Interrupt
Transfer of 16114 bytes PCI-X burst 256 bytes

/ \ CSR Access

Transfer of 16114 bytes Interrupt
PCI-X Signals transmit - memory to NIC ¢ PCI-X Signals receive — NIC to memory
Interrupt and processing: 70 ps after start @  Interrupt every packet
Data transfer takes ~44.7 ps : Data transfer takes ~18.29 ps

Data t f t PCI-X : 7.014Gbit/
Data transfer rate over PCI-X: 2.88Gbit/s saa,:e ;inﬁa?,'iﬂﬁf over s

L 2K 2R 2R 4
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10 GigE on Dell Xeon: Throughput

®  MTU 16114 bytes

SLAC Dell 10GE MTU16114

16080 byteg
14000 bytes

B Max throughput 5.4 Gbit/s

—— 12000 byteq
10000 bytes

9000 bytes
8000 bytes

® Int on every packet

7000 bytes

Recv Wire rate Mbits/s

B Some packet loss pkts < 4000 bytes

6000 bytes
5000 bytes

4000 bytes
3000 bytes

2000 bytes
1472 bytes

Spacing between frames us

B Sending host,

B For closely spaced packets, one CPU
is ~70% in kernel mode

B CPU usage swaps

% CPU Kernel

SLAC Dell 10GE MTU16114————————————————— | —«— 16080 bytes|
—— 14000 bytes
12000 bytes
10000 bytes|
9000 bytes
. 8000 bytes
7000 bytes
6000 bytes

4000 bytes

3000 bytes
2000 bytes
1472 bvtes

10 15 20 25 30 35 40
Spacing between frames us

B Receiving host
1 CPU is idle but CPU usage swaps

B For closely spaced packets ~80 % in
kernel mode

n
% CPU Kernel
Receiver

16080 bytes|
14000 bytes|

——
5% | —%— 5000 bytes

e

«—#+——SLAC Dell 10GE MTU16114 —
12000 bytes|
10000 bytes|
9000 bytes
—.— 8000 bytes
—— 7000 bytes
—+— 6000 bytes
| % 5000 bytes
—— 4000 bytes
—=— 3000 bytes

5 30 35 4 2000 bytes

10 15 20 2!
Spacing between frames us

—s— 1472 bytes
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10 GigE on Dell Xeon : UDP Latency

Motherboard: Dell Poweredge 2650
Chipset: Intel E7500 (Plumas)

CPU: Dual Xeon 3.06 GHz with 512k L2
cache

Mem bus 533 MHz

SLAC Dell 10 GE

y=0.0017x + 36.579

Latency us

8B 8 &8 &8 8

|
PCI-X 133 MHz —— avetime us

RedHat Kernel 2.4.20 altAIMD —— min time
Ir]lteol(fg PRO/10GbE Network Driver ‘
v1.0.

3

o

0 200 40 600 800 1000 1200 1400
Intel PRO/10GbE LR Server Adapter Message length bytes

SLAC Dell 10 GE

Mﬂ'ﬁ.ﬂ
t o ’M
| O e

NIC driver with
®  RxIntDelay=0
" XsumRX=1 XsumTX=1

®  RxDescriptors=2048
TxDescriptors=2048

MTU 16114 bytes

Latency us
885883838

3

Latency 36 ps with some steps
Latency Slope 0.0017 pys/byte 4000 6000 8000 10000 12000
B2B Expect:  0.00268 ps/byte Message length bytes

o

g
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10 GigEthernet: Throughput

1500 byte MTU gives ~ 2 Gbit/s
Used 16144 byte MTU max user |ength 16080 i::zlims-ﬁ 10GE Xsum 512kbuf MTU16114 31Jul03 -
DataTAG Supermicro PCs Sas e

Dual 2.2 GHz Xeon CPU FSB 400 MHz
PCI-X mmrbc 512 bytes

wire rate throughput of 2.9 Gbit/s

Recv Wire rate Mbitsfs

0 5 0 15 0 %
Spacing between frames us

6000 an-al 10GE Xsum 512kbuf MTU16114 270ct03 —| 2= [3000 "
SLAC Dell PCs giving a sooo BRI
Dual 3.0 GHz Xeon CPU FSB 533 MHz -
PCI-X mmrbc 4096 bytes

wire rate of 5.4 Gbit/s

Tate Mbits/s

Recv Wire

CERN OpenLab HP Itanium PCs
Dual 1.0 GHz 64 bit Itanium CPU FSB 400 MHz
PCI-X mmrbc 4096 bytes

wire rate of 5.7 Gbit/s

5000

£

Recv Wire rate Mbitsis

1000

o

0 5

PFLDNet Argonne Feb 2004 22
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o) CE=)

% ta B Tria te %) (Tris ta o
26.20_us 44770 us 7098 us)

T ———— mrhe

¢ 16080 byte packets every 200 uys |- [T TR ‘ 512 bytes
SO I | TV Y I
€ Intel PRO/10GbE LR Adapter T URTUNUNTU R RO OE
e MUY
| AT T T YT Ty r | R
& PCI-X bus occupancy vs mmrbc [ : b H
G (=) () (EEE) (s (e s, mmrbe
P U il 1024 bytes
¢ Plot: UL I I
. LI I
®  Measured times e | il L I
- . . By S | ([N (I 3 il .
Times based on PCI-X times from |- [=—— :
the logic analyser ;:T HHIIIHHHHHi a
"  Expected throughput Gt (sl ) e el (el mmrbe
EEnag [ T ' 2048 bytes
50 9 wov— [ CSR Access vt
5 rRov- IR
N\ 8 oevse~ 0 :r:—r' PCI-X Sequence
240 79 ca-susad — [ —
235 \ & [ — Data Transfer
gg‘; B S| |- TTTTTTT Interrupt & CSR Update
S e 5 camm baras W e 8 ) [rie te ¥] [Tria e 8]
£20 : 2 L) Gt O ) (i ) Caited) (ad0.0)
g 15 1 = Measured PCI-X transfer fime us| ZE xeov- | —THLILILAE ” z’rgﬁrb:yt
T 10 —=— expected time us — % TROY— es
: e omempecetima oot || 5| [one [ NIMOMUIAS ,
—— Max throughput PCI-X 8 _pusan :lwmﬂ“ﬂmm I
0 ; - : . 0 (S : G 7
—— T
0 1000 2000 3000 4000 5000 e L
Max Memory Read Byte Count rEa— - I
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¢ DataTag IA32 4" S I
@ 2.2 GHz Xeon g8 5 50 \ p—"
¢ 400 MHz FSB 56 P —
3
¢ 2.7-4.0Gbits 54 2 30 —
§ X g & 3 — —
ot el —e— measured Rate Gbit's = 201 M
3 27 —o— rate from expected time Gbit/s 10 —e— local - sending
T, ‘ | Max‘lhroughpul P‘CI-X i o —=— remote - receiving
0 1000 2000 3000 4000 5000 o 1000 2000 3000 4000 5000
4 SLAC Dell Max Memory Read Byte Count Max Memory Read Byte Count
¢ 3.0 GHz Xeon 10 Std UDP Kernel 2.4.22 Dell Intel10GE 80 7 Std UDP Kemnel 2.4.22 Dell Intel10GE ——
¢ 533 MHz FSB 2q g0 —
¢ 3.5-5.2 Gbitls = £ — ——
o) g 50 /
2y ’;f//o S 40
Eq — <30 7
% —— d Rate Gbit/: > 20 4 N i
527 2 Tato from expected fime Git's | | & 04— ¢ local - sending
o o Max throughput PCI-X © o —=— remote - receiving
0 1000 2000 3000 4000 5000
4 OpenLab IA64 ° "%iax Mooy Read Byta Count 0 %% Max Memory Read Byte Count
4 1.0 GHz Itanium
4 622 MHz FSB 10 1 Kernel 2.6.1#17 HP Itanium Intel10GE Feboa—— | | %0 ] Kemel 2.6.1#17 HP ltanium Intel10GE —
¢ 3.2-5.7 Gbit/s 2s g4 //-
36 B30
. 3 5
¢ CPUloadis 1 53 L g .
= = o
CPU not average x| e o measured Rate Gbis __ 210 L —e— local - sending
e T R e e s | S o —=— remote - receiving
0 T T T T 1
0 1000 2000 3000 4000 5000

o

1000 2000 3000 4000
Max Memory Read Byte Count

5000

Max Memory Read Byte Count
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10 GigEthernet at SC2003 BW Challenge

@ Three Server systems with 10 GigEthernet NICs
@ Used the DataTAG altAIMD stack 9000 byte MTU
¢ Send mem-mem iperf TCP streams From SLAC/FNAL booth in Phoenix to:

10 Gbilsls throughput from SC2003 to PAIX

Pal Alto PAIX

rtt 17 ms, window 30 MB

Shared with Caltech booth

4.37 Gbit hstcp 1=5%

Then 2.87 Gbit 1=16%

Fall corresponds to 10 Gbit on link

Throughput Ghilsls

Tt

3.3Gbit Scalable 1=8% i 5 i
®  Tested 2 flows sum 1.9Gbit 1=39% 111903 111900 1903 11903 11903 111903 11903

1550 1613 1627 1642 1656 1711 1725 Date & Time

Chicago Starlight

rtt 65 ms , window 60 MB
Phoenix CPU 2.2 GHz

3.1 Gbit hstcp 1=1.6%

‘Throughput Gbitsls

" rtt175 ms, window 200 MB —
" Phoenix CPU 2.2 GHz

N
1903 111903 111903 111908 111903 1171903 111903
1550 1613 1627 1642 1656 1741 1725 Date & Time

® Very Stable PFLDNet Argonne Feb 2004 25
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Summary & Conclusions

@ Intel PRO/10GbE LR Adapter and driver gave stable throughput and
worked well

@ Need large MTU (9000 or 16114) — 1500 bytes gives ~2 Gbit/s

@ PCI-X tuning mmrbc = 4096 bytes increase by 55% (3.2 to 5.7 Gbit/s)
@ PCI-X sequences clear on transmit gaps ~ 950 ns

@ Transfers: transmission (22 ps) takes longer than receiving (18 ps)

€ Tx rate 5.85 Gbit/s Rx rate 7.0 Gbit/s (Itanium) (PCI-X max 8.5Gbit/s)

@ CPU load considerable 60% Xenon 40% Itanium
€ BW of Memory system important — crosses 3 times!

@ Sensitive to OS/ Driver updates

@ More study needed
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Test setup with the CERN Open Lab Itanium systems

PFLDNet Argonne Feb 2004
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1 GigE on 1A32: PCI bus Activity 33 & 66 MHz

1472 byte packets every 15 ps Intel Pro/1000

PCI:64 bit 33 MHz

Data Transfers ﬂ \ .
sec/Div Delay Harkers X to 0 Trig to X Trig ta 0
5.00 us 21.86 us] [ Time ] Lm 44 us} [27.05 uf;] [ 10.64 uej

82% usage Send setup s

FRANE-

T
—_— |
Send PCI TROY— ! = | IL_IJR_
1
I
{
1

DEVSL- Il L
CB_BUSan
STOP- M

Receive PCl  —5E25 |

TRDY=1
DSEL-1
STOP1

_“ﬂra
=
|

TTTAT

Receive Transfers
PCI:64 bit 66 MHz
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