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UDPmon: The Measurements (1) \h
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¢ Latency

€ Round trip times measured using Request-Response
UDP frames

¢ Latency as a function of frame size
B Slope gives sum of individual data transfer rates end-to-end
® Mem copy + pci + Gig Ethernet + pci + mem copy
B Intercept indicates processing times + HW latencies

® Histograms of ‘singleton’ measurements

@ Tells us about:
B Behavior of the IP stack
B The way the HW operates
B Performance of the LAN / MAN / WAN
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UDPmon: The Measurements (2) E
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¢ UDP Throughput

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

¢ Vary the frame size and the frame transmit spacing

¢ At the receiver record
B The time of first and last frames received

B The number packets received, the number lost, number out of
order

B The received inter-packet spacing is histogramed
B The time each packet is received > provides packet loss pattern
B CPU load, Number of interrupts

¢ Use the Pentium CPU cycle counter for times and delay
B Few lines of user code

¢ Tells us about:
B Behavior of the IP stack
B The way the HW operates

B Capacity and Available throughput of the LAN / MAN / WAN
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¢ How it works:

UDPmon: The Works “\h
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B The ‘Zero_stats’ request also provides an interlock against concurrent

tests.
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Latency: Tests B2B PCs with Gigabit (i
Ethernet o
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4 NIC SysKonnect SK-9843
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®  Motherboard: SuperMicro 370DLE | o cosne-ascer n\l\..éssx\\\\.\\a
B Chipset: ServerWorks Il LE . \ Y =0.0127x + 64183
= CPU: Plll 800 MHz PCI:64 bit 33 MHz' | _—
B RedHat 7.1 Kernel 2.4.14 - . PC=PC UDP SysKonnet
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Latency: Tests B2B PCs with Gigabit (i
Ethernet o
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NIC Intel Pro/1000
Motherboard: SuperMicro 370DLE y = 0.0187x + 167.86
Chipset: ServerWorks IIl LE e
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Latency: Histograms

Motherboard: SuperMicro 370DLE Chipset: ServerWorks Il LE

m CPU: PIIl 800 MHz PCI:32 bit 33 MHz 100Mbit NICs RedHat 5.2 Kernel
2.214
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UDP Throughput: Intel Pro/1000 on B2B

fialo

P4DP6 e
Q\§>ZOImmﬁmz
B Motherboard: SuperMicro PADP6 Chipset: Intel E7500 (Plumas)
B CPU: Dual Xeon Prestonia (2cpu/die) 2.2 GHz Slot 4: PCI, 64 bit, 66 MHz
— 50 byt
® RedHat 7.2 Kernel 2.4.14 _ UDP IntelPro1000 : PADP6 64bit 66MHz PCI slot M%W«mm
. e / s
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UDP Throughput: SysKonnect SK-9843 D

B2B
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B Motherboard: SuperMicro 370DLE Chipset: ServerWorks Il LE Chipset
® CPU: Plll 800 MHz PCI:64 bit 33 MHz

B RedHat 7.1 Kernel 2.4.14

B Max throughput 690Mbit/s
B No packet loss

B Packet loss during drop
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SLAC — Manc 470 Mbit/s
75% of the 622 Mbit access
link

SuperJANET4 peers with
ESnet at 622Mbit in NY
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(16b of 18)

Packet Loss: Amsterdam — Chicago Lambda D
bioh RTT I%
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TCPstream n@
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TCP Throughput vs : msg size, transmit spacing, n-
streams, window size

1 control TCP link n test streams
Memory — memory
Only 1 process — no threads — no context switching

Streams treated equally not round Robin but next available
stream

At the receiver record
B The time of first and last message received
B The amount of data
B ( CPU load, Number of interrupts )
Use the Pentium CPU cycle counter for times and delay
B Few lines of user code

¢ Tells us about:

B Behavior of the IP stack
B Available TCP throughput of the LAN / MAN / WAN
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B Throughput vs TCP buffer

Gigabit TCP on the Production WAN (01) |

size

‘*_; I
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TCP window sizes in Mbytes

calculated from
RTT*bandwidth

600 | —+— Man-UvA Man-CERN |
m 500 —
£ 400 >/
g 300 e
S 200 \.
M 100 N\
& 0+ , , , ,
0 1000000 2000000 3000000 4000000 5000000
TCP Buffer size Bytes
Link RTT ms Expected | BW Measured by UDP
BW 750 Mbit/s 460 Mbit/s
for 1 Gbit/s
Man — 14.5 1.81 1.36

Ams

21.4

2.68

1.23
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Gigabit TCP on the Production WAN (10) |
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Number TCP streams

Throughput vs n-streams
Default buffer size slope = ~25 Mbit/s/stream up to 9 streams then 15

Mbit/s/stream

With larger buffers rate of increase per stream is larger
Plateaus at about 7 streams giving a total throughput of ~400 Mbit/s
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More Information Some URLs E

¥ UDPmon / TCPstream 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
@ Motherboard and NIC Tests:
www.hep.man.ac.uk/~rich/net/nic/GigEth_tests Boston.ppt
¥ PPNCG Home page with Stop Press:
http://ppncg.rl.ac.uk/
¥ PPNCG Page for monitoring Grid, HEP & Astronomy Sites
http://icfamon.dl.ac.uk/ppncg/astronomy.html
€ IEPM PingER home site:
http://www-iepm.slac.stanford.edu/
¢ IEPM-BW site:
http://www-iepm.slac.stanford.edu/bw
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The Measurements (4) E
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¢ PCI Activity

¢ Logic Analyzer with
® PCI Probe cards in sending PC
B Gigabit Ethernet Fiber Probe Card
® PCI Probe cards in receiving PC

Gigabit >
CPU Etherne CPU
Sy i O
< Probe <
chipset N - === chipset
mem mem

Logic Analyser
Display
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PCI: SysKonnect SK-9843 (lut

Motherboard: SuperMicro 370DLE Chipset: ServerWorks Ill LE Chipset w“wuuﬁ%
CPU: PIIl 800 MHz PCI:64 bit 66 MHz
RedHat 7.1 Kernel 2.4.14 Send data mem = NIC
SK300
sec/Div Delay Markers ¥ to 0O Trig to ¥| [Trig to O
1400 bytes sent H[oo us 21.23 _ Time _ 11.63 us _ 14,37 us _ 26.00 us
Wait 100 us T _
~8 us for send or receive .
Send PCI ” m m
FRAME 1 ; : M
IRDY-1 m “ ! I
TRDY—1 m " ! M
DSELAT m ! : Il
; 3T0OP1 : ' .
Receive PCI |7 m \ |
IDLET : -
IDLEZ m 7 _ \
m L ]
i P 0J
Gigabit Ethernet frame 11.6
us
Receive data NIC -

mem
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PCl: SysKonnect SK-9843 fu
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B Motherboard: SuperMicro 370DLE Chipset: ServerWorks Il LE Chipset
® CPU: Plll 800 MHz PCI:64 bit 66 MHz

B RedHat 7.1 Kernel 2.4.14 ( 251 (2020, ) (Mo ) (e o) (Masaint) (e e o)
CLE 1 i 1
FRAME—

IRDY—

SK301 TRDY~ i
1]
1]

H %gg;;.;.

DEWSL—
CE_BUSal

1400 bytes sent STOP—

FRAME1
. IRDY—1
Wait 20 us TRDY—1
DSEL—1
STOF 1
KCH1

IDLE1
IDLEZ

T

==

= ——m—

Aggiﬁ

|

]

) il

= ™
secsbiw Delay Markers ¥ to 0O Trig to = Trig to O
Sk303 S5.00 us 21.23 us Time 11.73 us 13.47 us 25,20 us

CLE -

1400 bytes sent S

TRDY—

Wait 10 us DEVSL—

CE_BUSan
STOP—

Frames are back-to-back [Franes

IRDY—1
TRDY—1

Can drive at line speed DSEL 1
STOF1 ;
Cannot go any faster ! ToLE _
IDLEZ m 1 [ 1

xl\\\\\hl\lu _ L ]

g
||||||\\\\‘V

S

g
L:!aa:
TTTYT —
égggQHF |
—=—
===-
=f=—

i
—
mnin

Gig Eth frames back to back
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PCI: Intel Pro/1000 n@
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B Motherboard: SuperMicro 370DLE Chipset:: ServerWorks Ill LE Chipset
® CPU: Plll 800 MHz PCI:64 bit 66 MHz
B RedHat 7.1 Kernel Mm_.‘_hmu&j H Delay w H Markers w H ¥ to 0O w H._.lm_ to J H._.lm_ to J

00 us 21.82 us Time 11.06 us 10 .86 us 21.92 us
CLK T i - i i r 1 y ] I i
IT66M212 FRAME- g | N ..._.. .....Eﬁ.. o a1 4 .........._..:.._.W_.
TRDY— _ L1
1400 bytes sent | | m ul
Wait 11 us FRANE I m 1 i
IRDY—1 : : | :
~4.7us on send PCI bus A 1
STOP 1 : :
PCI bus ~45% occupancy
~3.25usonPClfordata | [ S S S
recv
mmwmoa u.wmdwcc.mw H Z.m_.ﬂﬂx_._._mmﬂm w H _U..A.DNMM __.u__._mw HHN.WM .Nﬁvacwu HAﬂmHm_.m_h .M_u c_umw.
CLK
ROV
IT66M212 S
CE_EUSal TR T R TTTINT__ 11T T
1400 bytes sent sToP— _ “ inin
Wait 11 us TROV- ] i — i
sEL | AL
Packets lost
Action of pause packet? ” _
i 0
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PCI:

Intel Pro/1000 on P4DP6 fu
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B Motherboard: SuperMicro PADP6 Chipset: Intel E7500 (Plumas)
B CPU: Dual Xeon Prestonia (2cpu/die) 2.2 GHz Slot 3-5: PCI, 64 bit, 66 MHz
B RedHat 7.2 Kernel 2.4.14

ITP4010
1400 bytes sent
Wait 8 us

~5.14us on send PClbus ~ [2E“S0
PCI bus ~68% occupancy FRAME
~ 2 us on PCI for data recvy |IRD¥-!

mnEE Delay Markers (% to O Trig to ¥| [Trig to 0]
_un_ us 23,40 us Time 10.02 us 7.615 us
CLEK
FRANE- 1T THRLL
TRDY- I-:_u L1 LA T THREL
TROY= | T UL [T UL _ [ T[] | T
_ WL R TR TR T Wmim o
_Il Pﬂ%HEEEE.rl_E._E.L
STOP- [ 1IN 1111 11 11 [ THIN 1T [
1 L L | I I N
] L || | | -
TRDY-1 |7 T || L] L] |
DSEL-1 |7 ] T | ] L] L] ]
STOP1 m "
; - e
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