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<+ Motivation:

+ Measure the real performance and use it as P.D.F. input for more
integrated study

% Setup: (more details in slides)
< Software: mini-DAQ

+ Hardware: direct 10gbps connection
+ Hardware: Cisco 6120XP

<+ Results

+ Summary & todo



Motivation

+ Sophisticated simulation for TCP/IP performance takes months to
simulate a few seconds ot Alice data

+ Reliability of simulation is always an open question
+ A direct measurement is indispensable

+ Results from direct measurement can be used a probability
distribution function (P.D.F.) for a more integrated simulation



Software: a mmimalism DAQ)

+ A tiny DAQ package with basic functionalities for data taking in
physics experiment

+ programed by Y. Ma from scratch with pure C and Linux system
calls

+ slightly overhead caused by data header filtering and so on shows
real TCP /IP performance for DAQ task



Software: a mmmimalism DAQ)

,/mini_daq_front_end

TCP/IP message port

J/mini_daq_analyzer
(analyzer_main.c)
local mode 1

/mini_daq_server

(front_end_main.c)
collector_thrd.c

TeEeEE S Ss o Do o Do D o O s e O O o
|
|

data source: — client event.h —>:
:VME, SRR, = :

Synch with
hardware latch

transporter_thrd.c
data port J

builder_thrd.c
pack all clients into

Y/ mini_daqifront_end: cad. Al
(front_end_main.c)

collector_thrd.c

______________________________

i cource:. client_event.h —
'VME, SiTCP... = '

client _event_ buffer

server_event.h

dOL

data port I

server_main.c v
( ) local hard drive

recorder_thrd.c

server_event buffer.h

distributor ‘thrdie

transporter_thrd.c

distributor_ buffer.h

J/mini_daq_analyzer
(a,nalyzer_ma,in.Sc)



Software: default CentOS7 configuration

<

Default CentOS 7.0 x86 64

[oper@e50_serverQ ~]$ cat /proc/sys/net/ipv4/tcp_rmem
4096 (min [Byte]) 87380(default [Byte]) 6291456(max [Byte])
[oper@e50_server0 ~]$ cat /proc/sys/net/ipv4/tcp_wmem
4096(min [Byte]) 16384(default [Byte]) 4194304(max [Byte])

S B

+ mini-DAQ:
+ minimum DAQ functionality from scratch in C

+ data source (ring buffer) —>TCP/IP socket—> data sink (ring buffer)
& default C library function,

Nno customization



Hardware: server & switch

Two sets of Alice O2 compatible server;
40 threads/server;
4 ports of 10Gbps, X710, Intel;
2 ports of 40 Gbps, MT27700, Mellanox
Purchased with E50 budget of Prof. Noumi

Cisco managed switch 6120XP;
4 RIKEN blade server controller;

" Picked up by Itahashi-san before recycle...




Hardware: Cisco 6120XP contiguration

+ Preparation: RJ45-DB9 serial cable; install minicom; Ctrl+A Z to select /dev/
ttySO as serial device

+ Turn on Cisco 6120XP power; Ctrl+l to choose boot image; loader > boot /
installables /switch / ucs-6100-k9-kickstart.5.2.3.N2.2.22¢c.bin; Fabric(boot)#
config terminal; Fabric(boot)(config)# admin-passwordpassword; Exit config
terminal mode and return to the boot prompt; Boot the system firmware version
on the fabric interconnect: Fabric(boot)# load /1nstallables/sw1tch/ucs—61OO k9-
system.5.2.3.n(?) T

+ set password as: himitsu-301

+ from serial terminal (minicom), enter /system manual; scope f?lﬁﬁg: -
interconnect a; show detail; obtain management port IP addregs & =
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Cisco 6120XP configurat

Hardware

J

-interconnect a

scope fabric

4

to obtain management port IP address

J

+ from serial terminal (minicom): enter /system manual;
show detail

+ configure Fujitsu laptop with proper IPP and mask to access Cisco management port

+ Add certificate exception to java data base




Hardware: Cisco 6120XP configuration

+  Finally, it works!

+ 1iperf -s -B 10.0.0.5
+ ipert -c¢ 10.0.0.5 -B 10.0.0.15

+ 10Gbps performance as
expected
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lest configuration 1

<+ data saved into hard drive

* server packs all clients data and create
a time stamp to calculate the speed

Il client]l | i client 2 | i client 3 || client 4
/ 10.0.0.31:10.0.0.41:10.0.0.5{:10.0.0.6

B

Cisco switch

+  All 8 ports from two servers are connected to \\/

Cisco 6120XP switch with SFP+ and fibers
server

1310:005 ki



Preliminary I‘GSUltS (50kB event size/client)
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lest configuration 2

+ All ports are connected to Cisco switch
* Run in parallel between two servers

+ HDD becomes bottle neck —> run online analyzer —> an offset due to total
throughput

clientl client 2 client 3 client 4
10.0.0.3 10.0.0.4 | 10.0.0.5 10.0.0.6 |

1

server | server server | server
10.0.0.13 10.0.0.14 10.0.0.15 10.0.0.16




lest configuration 2

h_tcp_speed
h tar spead

. Ealies 1735297
G200 Mean 6243

o SdDev 2489
52000 f—
40w :_'
32000 :—
22000
12000 t— . ““

n N il 2 12 | " I L 2
C 200 4X0 6000 3002 10000 12000

I’T;N'/IbPSI

The same one server + one
client setup;
keep this “offset” in mind.

W/ HDD + offline

analysis

W /O HDD + online
analysis

h_tcp_speed

h_tcp_speed
Entries 1379724
Mean 4648
Std Dev 705.7
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lest configuration 2

h_tcp_speed
h_tcp_speed
Z Entries 1379724
70000{— . Mean 4648
- 1 Cllen‘t Std Dev  705.7
60000 —
= 1 serveg
50000[—
40000 —
30000 —
20000 —
10000[—
0: |III|III|III|III|I
0 2000 4000 6000 8000 10000 12000 14000
bps]
h_tcp_speed
h_tcp_speed
90000 — Entries 2479504
E Mean 3570
80000 . Std Dev 1537
= 3 clients
70000—
sooof- D Servers
50000
40000{—
30000—
20000—
10000 —
0: I NI R R T NN S NS R S N
0 2000 4000 6000 8000 10000 12000 14000

bps]

h_tcp_speed
h_tcp_speed
- Entries 1419716
50000— Mean 4265
B 2 nts StdDev 1024
40000|— ers
30000 —
20000
10000[—
0 B 1l | 11 1 I 1 1 1 I 1 1 1 I 1 1 1 | 1
0 2000 4000 6000 8000 10000 12000 14000
bps]
h_tcp_speed
h_tcp_speed
45000 Entries 1219756
Mean 2735
40000 . Std Dev 1423
clients
35000
30000 servers
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iperf gives similar speed drops

o B D s ssansscnnns -qvﬁc.n-o--.---....-.--

U1 31 local 10,0,0.13 port 54576 connacted with 10.6.8.3 port 5001
[10] Interval Trensfer Bandwidth

} 0.9-10.9 sec 4.12 GBytes 3.54 Gbits/sec

l;ggmso serverl mini dog v2.0 10.0.0.13]$ iperf -¢ 19.0.0.3 -B 16.0.0

(oper'eso serverl mini dogq v2.9 10.6.6.13)S cd

loperdeSt serverl -]$ iperf -¢ 10.5.6.3 .B 10.0.0.13

\(ltent connecting to 10.9.0.3, TCP po;tsaﬂl ----------------

nmdlnq to local address 10.6.9.13

TCP window size: 1,06 MByte (default)

...........................................................

{ 3] tocal 19.90.9.13 rt Seal nn )
14 ronsier an

[ 3] 0.0-10.9 zec 3. 22 GBytes 2.77 Gbits/sec
hRhcisboi it Sne i dod i imbreatnipessa

8.3 port 1 ‘
7 Nen

g. oper@es0 serverl:- (on 650 serverl) i R
'lilo Feit View Search Terminal  Help

TCP window size: 35.9 KByte (default}

[ 3] local 16.8.8,14 port 5881 <om0c\ed wnh 18 8.6.4 port 3001

[ ID] Interval Transfor Bandwidth

[ 3] 06.8-18.6 sec 3.83 GBytes 3.29 Gbits/sec

{{opor®eS8 serverl mini _dag v2.0 16.9.6.14]% iperf -c 10.0.0.4 -B 16.0.8.14cd™C
{[oper@eS8 serverl minl daq v2.0 16.6.6.14]$ «d

{{oper®eSa serverl -)¢ iperf -c 16.6.0.4 -B 160.8.6.14

bind feiled: Address olready In use

\Cl.lcn-. connecting to 16.8.0.4, TCP port 5001

Binding to local address 10.8.8.14

ITCP window size: 85.9 KByte (defaull)

8.0-10.0 sec 2.97 GBytes 2.55 Gbits/sec

lon €50 serverl)

cper@esS0 serverl

Ale B View  Seacch Jerminal  Help
CP window size: 85.0 KByte (default)

3] local 10.0.0.15 port 5061 comnected with 10.0.0.5 port 5091
[ 10] Tnterval Iranster Bandwidth
l 3] ©.8-10.0 sec 4.10 GBytes 3.52 Gbits/sec
fopergeS@ server! mini _dag v2.0 1€.6.€.15]$ iperf -c 18.0.9.5 -B 18,8.8.15°C
[operpeS6 serveri mini “dac v2.0 16.0.6.15]% cd
{opor@aSE serverl -|$ iperf .¢ 10.68.9.5 -B 10.6.8.15
bind fa.lea Mdross already in use
Client conn«nno to 18.9.8.5, TCP port 5661
B g to local address 10.0.0.15
P window size: 85.8 KByte (default)

...........................................................

01 Tntervat
3] 0.0-10.0 sec S,

<

e —
D s TmDD £ T ST L

+ 3 servers: iperf -s -B
10.0.0.3;

+ 3 clients: iperf -c 10.0.0.3 -B
10.0.0.13;

+ total throughput of 10Gbps
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Update: solution found

+ Default route policy isn’t smart enough for multiple ports on the same machine;

+ Problem solved by assigning a static route to each pair of IP address
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Update: solution found

iperf results from
direct cable connection

Client connecting to 10 0.8.3, TCP port 5801
dinding to local address 19.9.8.13
TCP window size: 85.4 KByte (gefault)

§ 31 local 18.8.8.13 port 54638 connected with 10.8.9.3 port 5881
4 ID] Interval Transfer Bandwidth
4 3] 0.0.14.9 sec 18.4 GByles 8.96 Gbits/sec l

I'l

= Oper@NS0_serverl:~ (on €30 serverl) <O
Hle  Edit m Search  lerminal  Help:

looereese serverl -3 merf -c 18.8.9.4 -B 10.8.0.14
bind fail.ed fddress already in use

Client commecting to 10. a.o. 4, TCP part 5801
Binding to local address 10.6.0.14
I’CP uimlou size: B5.8 XByle (default)

3] \ocal 168.0.6.11 port 34872 connected with 18.8.9.4 port 5881
g ID) Interval Jransfer Banawidth
3] A8.8.18.8 sec 18.7 GBylex 9.23 Gbils/=ec '

v

o
- operEes0_serveri- (oo «80_servari] =
Rlc Edit VIQI Seareh  Turmioal ey -

[o riesa serverl -15 ipert -c 18.9.8,5 -B 19.8.8.15

bind failed: Address already an use
Cliant cannecting To 19 ﬂ H S TCP pnll 5001
Binding to local address 18.0.8.15

CP window size 45.0 KByte (defallltl

SR e T

=

e g Gons

[ 3] locat 10 e 8.15 part 45584 connected w}.th 18.9.8.5 port 5481
[ I0] Interval Transfer Bandwidth
3 9 8-10.0 sec 10 b GBytes 8.62 Gbits/sec l

arl)

0 sarv

S50 serverl:- (on ¢

looer@e

pind failed: Mdmss nlrmdy in uso

lient connecﬁng to 10 B.8.6, I’CP port Seln

i ,unn to lacal address 168.9.8.16
i sige: 5.0 Kyte ulefaul.t) _

.8.16 part 35032 connected wilh 10 e.e 6 port Se4al
: Trlnsfer  Bardwidth
: .'0 W!us a 95 Gb.ltslsoc

iperf results from
Cisco switch

Tient connectxng to 18.6.8.3, TCP port sm
ding ta local address 18.8,0.13
TCP uimiw size: B5.8 XByto ioafwltl

phes 2l
[ 3] local 16.4,8.13 port 54e) connected with 18.0.8.3 port S801
| I8]) Interval Transfer Eandwidth

[ 3 0 9 10 0 sec 18.8 GBytes g 30 Gbns/snc

- m» unnrl.. maaq_vm 10.0,0,14 {on £30_serverl}
ﬁle sm M fwmrch Torminal Help
[ 3] 8.9-10.9 sec 18.8 GBytes 0,31 Gbils/sec

[operge3® sarverl nini daq 2. 0 18.4.6,14]% 1pert -c 18.8.9.4 -B 18.8.0.14

Client connecting to 16.8.8.4, TCP port 5801
Binding lo local address 16.8.0.14
TCP window size; 85.8 KByte |default})

N SIS e
[ 3] local 10.8.8.14 port 5801 conmecled with 18.8.08.4 port 5841
[ 10} Interval Transfer Bandwidth
| 3] 9 - 19 5 sec 18.3 GBytes 5.83 Gbltsésec

= ™ i

'-'.  oper@asg somn.-puu «uz.o 1o.ms (on #50 serverl)
N allt m Scarch  Tarmenat Help

connect failed: Connection refused
foper@ass serverl mini dag 2.6 18.8.9,15}% aperf -c 16.0.0.5 -B 18.68.4,15

Client connecting ta 16.6.4.5, 1CF port 5861
Binding to local address 10.8.0.15
CP window size: 85.8 KByle {(default)

[ 3] local 18.8.8.15 port 5681 condected with 10.0.8.5 port 5081
i 10) Interval Transfer Fandwidth
: 3] £.6-18.8 sec IB 3 GSxtes 8 Bl Gbltslsec

Zoe

U

A .;""l;!'&°—_,lﬂ'a°v°g.l¢ lon 850 server1)

ing to 160.6.8.6, TCP port 5681
m #ddress 16.8.6,16
11 85,9 KBytg {default}

16 pvrl 5801 connected thh 10 8. B.6 port. S6a1
' ; umwtn
.36 Gbits/sec

18



Update: solution found (direct connection

h_tcp_speed
x10° h_tcp_speed
- Entries 2949410
160[— Mean 4202
- Std Dev 1274
140{—
120{—
100[— .
ol pair #1
60—
40—
20—
0 C | i 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1
0 2000 4000 6000 8000 10000 12000 14000
h_tcp_speed
— h_tcp_speed
- Entries 2539492
C Mean 3267
60000 |— Std Dev 839.9
50000
40000 —
soocol pair #3
20000 —
= I
0 C L ‘ | I 1l 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1
0 2000 4000 6000 8000 10000 12000 14000

h_tcp_speed
h_tcp_speed
o Entries 2679464
60000 Mean 3596
B Std Dev 1026
50000(—
40000[—
30000 pall‘ # 2
20000—
10000—
O B ‘ | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1
0 2000 4000 6000 8000 10000 12000 14000
h_tcp_speed
x10° h_tcp_speed
- Entries 2989402
B Mean 4072
140— StdDev 1282
120(—
100(—
“F pair #4
60—
40—
20—
O B | 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1
0 2000 4000 6000 8000 10000 12000 14000
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date: solution found (Cisco switch

h_tcp_speed
x10° h_tcp_speed
250 Entries 5058988
- Mean 4331
B Std Dev 1012
200{—
150/ —
: pair #1
100|—
50—
0 B 14 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1
0 2000 4000 6000 8000 10000 12000 14000
h_tcp_speed
x10° h_tcp_speed
B Entries 4359128
= Mean 3931
140— StdDev 1274
120[—
100[—
“F air #3
60— p
40—
20—
0 B ‘ I 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1
0 2000 4000 6000 8000 10000 12000 14000

h_tcp_speed
x10° h_tcp_speed
B Entries 5088982
L Mean 4343
050 — Std Dev 1210
200
o pair #2
100[—
50—
O B | | 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1
0 2000 4000 6000 8000 10000 12000 14000
h_tcp_speed
x10° h_tcp_speed
180 — Entries 4629074
- Mean 3990
160[— Std Dev 1241
140
120
100— .
s pair #4
60—
40—
20—
O : | 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1
0 2000 4000 6000 8000 10000 12000 14000
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C.PU usage

+ arough CPU usage obtained with linux “top” command

+ each thread is consuming the full power of CPU -> quite heavy

e e -u-w Pl"‘- PRnE] m," FeH LA

[ mini daq urvur l$ et ‘ gt
idat ',..'.

Fle Et View Search Yorminal Help

- 15:21:02 up 33 nays, 4:38, 12 users load average: 8.10, 3.B4, 1.83
asks: 531 total, 1 running, 530 slceping, O stopped, 8 zonble
ACpuis): 19.4 us, 3.8 sy, 6.8 ni, 75.3 1¢, 0.8 wa, 0.0 hi, 1.4 si, 0.9 st
: 26387265+total, 19646854+frce, 5164148 uscd, 62239972 bull/cache

1B Swap: 4194300 total, 4194300 free, 0 used. 25692596+avail Mem

......

days 3uun 4 users,  load average: .36
1 ﬂﬂl\iﬂﬂr Sl'l sln:lino, 0 stopped, 0 zombie

2.6 us, zlsy. 8.6 ni, 93.3 id, 1.5 wa, 0.0 hi, 0.0 si, 8.0 st
26387265+total, 22402718+1ree, «uu; usad. 35759364 buff/cache

4194300 total, 4 . leﬂﬂi 0 615216 387432 8. 5:22.73 WiNL daq server
[{ 'l.»-- mm fm' \ WA “‘" : @ €15216 307440 8.1 5:16.50 mini dag server
» : - e e 8 623412 305592 .3 8.1 9:09.09 =ini dag server
TROeeT 8 : - 91 8 615216 307428 9696 §221.3 8.1 5:05.0] mini_daq_server
2 Nl 'r’g:t g Rty s ' - | D 52202 BETBD 537H0 FrTenE BT pE
- orsBeBrae: e M 20 0 523292 88780 53730 6 8. i34, ni_daq analyz
46138 root 8 8 0 85 1.3 6.8 6:85. 19 "Wfkﬂ‘lu’ | 20 B 523312 88804 53792S 24.9 6.9 9:23.24 mini daq snalyz
B [22526 root 8 0 0 8S 8.7 0.8 0:82.44 kworker/18+ 20 B 523308 88796 53730 S 24.6 0.0 ©0:31.93 mini daq_amalyz
P 8 0 8 85 8.3 0.8 0:01.84 ksoftirgd/+ | 20 6 4368 680 5245 1.3 0.0 8:17.13 rmgd
8 8 ] 85 6.3 0.8 0:86.25 watchdog/29 20 0 158136 2786 1550 R 0.7 6.0 0:00.13 top
] 8 8 8S 9.3 0.6 0:19.35 kvorlurﬂﬁ- rt 8 0 € S 0.3 0.0 0:06.22 migration/i7
- ¥ r/uss 2 8 L] 8 S 8.3 0.0 0:09.16 kworkwr/0:2
- g > S e Tr St e e 6 0 o S 8.3 6.6 0:01.66 kworker/ud0:2
é 1560°K (.05 - 020 |, Q10018 Enp ern ‘|. ;o 8 0 (3 S 8.3 ©.6 0:60.58 kworker/ugo:4
8 12244 §: [10-3 - 8.0, [ :00: 39 guism= IRt 26 B 193624 6580 23365 9.8 0.0 1:60.68 systesd
] 2396 S 6.8 8.0 1:86.82 syst \ 56 » P o 8S 0.6 0.0 ©:00 40 kthreadd
) 99 0.0 .0.6, -0:08,38 KEATEiE % 8 0 0 85 0.8 0.6 0:00.14 ksoftirqd/0
. 42t ec el bade c 5 b Bt Semma
(hui it .8 0.0 8:00.80 kworke . 8 0 0 : > :00.
. 2: . 9SS 6.0 6.0 0:00.29 migral zr; 8 0 0 @S 0.0 8.8 ©:00.00 rcu _bh
13- : :08.8 ) 0SS 6.0 0.6 1:58.43 rcu sched.
: 0SS 0.0 8.8 9:09.80 rey 20 8 [ 0
e St 1:58 68 reu s @5 0.0 6.6 ©:07.58 watchdog/0 .
05 0 0.8 1:59.68 g1::18 ) 0
BT o e 0 95 0.0 6.6 0:0564 watchdog/1
e 20 e I T 8 0 0 85 0.0 ©.0 0:00.21 migration/l

configuration 1; configuration 2;
at server side at server side
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Summary & todo

+ Spikes are from digits handling of time stamp (64bit beast!)?
+ Configuration #1:

= More clients improve the performance (parallel TCP buffer?)
+ Configuration #2:

+ Need to be careful for the route table configuration;

+ Degraded performance compared to iperf is due to the CPU consumption of mini_daq on a
SMP system??

+ Total throughput with Cisco switch seems fine! (no apparent “data collision effects” observed
for 4 pairs of client-server connections)

+ Results in Page 20 can be used as a “primitive” P.D.F. (probability distribution function) for a
more integrated simulation study

22



Thank you for your attention!
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