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Current Scheme




Now

EFARMI

EFARM?2 REARM?2
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Inside of EFARM

EB unit

D0yl disk server

NEU
- El K2 I3
10 PCs per EFARM




T'hroughput

~ Current

~ 30kB x 500Hz~1kHz == 15MB/s~30MB/s

~ 1 or 2 units of EFARM operation
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Belle 1l requirement




T'hroughput

~ Current

~ 30kB x 500Hz~1kHz == 15MB/s~30MB/s

~ 1 or 2 units of EFARM

~ Belle 1l
~ 100kB x 30kHz == 3000MB/s
~ 50 units of EFARM
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7# of PC

- # of PC/ EFARM unit 1s 50

~ To catch up Belle 11 data rate,
~ 50 unit of EFARM
~ 500 PCs

- really?
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reduce # of PCs

~ Now CPU power limits EFARM throughput

~ Even if 1/0 speed is not advanced,
processing power will be faster in future.

~ We can assume 1Gbps (100MB/s) per
EFABRM unat.
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# of KFARM

~ 'lTotal output 1s 3000MB/s, so 350 units
of EFARM will be sufficient

~ # of PCs 1s still 300.

~ really?
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Bottoleneck

~ Current bottleneck 1s E3

~ K1 and E2 are not saturated.
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How about this?
VXB ‘ E3A

% TRK K -

@/ NEU NEU

Single unit has two final layer (K3)

V1IX

Th
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# of PCs

~ | unit of EFABRM achieves 200M B/s
~ # of EFARM 1s 15
~ # of CGPU 1s still 165
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One more E3

<N\
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# of PCs

~ One EFARM unit achieves 300MB/s
~ # of units 1s 10

~ # ol PCs 1s 150

- Stll large.

~ This 7 contains no spare

20095 7H7H AEH



# of in/ # of out

~ If the CPU processing power doesn't
[imit the throughput, the bottle neck 1s
where 7# of input > # of output

1Gbps x 2

&

“ETED
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Now bottleneck 1s here

<N\
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It # of output 1s always same

of input, IO bandwidth will
be limited CPU power.




Barrel Shifter
method




How to reduce # of PC?

~ If the # of PC1s most heavy problem,
Barrel shifter scheme can be adopted
again.

~ Use 1 PC as 4x4 Barrel Shifter of GbE
e

—

—

/

20095 7H7H AEH



GLINK Barrel Shifter E.B.
~2001

: "‘".l-".ot
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16x16 by sPCs, 2layer

ROPCI

ROPC2
ROPC3
ROPCA < E1-1

]

ROPCH

ROPC6
ROPCY
ROPCS8

ROPC9

ROPC10
ROPCT11
ROPC12

il

\

E2-1

E2-2

ROPC13

E2-3

E2-4

ROPC14 /
ROPC15

ROPCT6

16 output outs only 160MB/s, so imsufficient
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64x64 by 48P (. by 3layer

64 ROPCs

/ L
1-4 evl

[16x16 by 4PC

( ev2

5-8

L16x16 by 4PC

ev3

=] 9-12

ev4

Tl

16x16 by 4PC

r

13-16

16x16 by 4PC
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Weakness

~ There 1s no redundancy

~ In current Belle scheme, EFARM2
can run w/o any problem even if one

PCin EFARMT corrupts.
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Apphlication of

network switch




noDAQ guys say,

~ Why don't you use network switch?
Recent switch has sufficient speed.

~ It you use, K.B. topology will be simple
and you will get both of redundancy
and flexibility.
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Simple topology

o K No E2PCs =R

] ]
=

Big Switch

N
=S

# of PCis only 32, also hot-standby PC can be adopted.

7 7 7
m m m m
5 5 & S
\ \___ \




Problem: Iraffic jam
o
e

All' event fragments rush into same

o
=
=

output port at the same time.

O =y




Back Pressure

~ To avoid collision, Eithernet has 802.35x
flow control specification.
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Back Pressure

Receiving data from network

kernel space user process space
File Dgspriptor

driver

| ‘ socket buffer
buffer

D
wn

user buffer

Determined by the setsockopt RCVBUF
read system call
copies data in the socket buffer to user buffer

hen Hardware buffer is occupied by unread data,
interface "PAUSE frame" will be sent

Switch

(ot ) T LT T LT LW Wwm Bwm 5w Lw ow Am BAW

OOOOOOOOOOO”OOOOOOOOOOOO
OOOOOOOOOOOJOOOOOOOOOOOO
O
o @ m O“
itachi Cable CONSOLE

~ Apresia3424GT-SS
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Buffer overtlow

Most shortest buffer 1s hardware.

So kernel must read data from hardware to
kernel buffer very very trequently.

Also user process must read very quickly

the kernel buffer.

Once kernel or process neglect the timing,
the hardware butter will be overtlowed,

PAUSE will be sent.
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1s 1t supported?

~ Receilving and waiting are supported
~ Linux sends PAUSKE

-~ can be turned on/off by ethtool
~ Switch never sends PAUSE.

~ Principally it can send, but no such
production
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Buffer
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Buffer
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Buffer
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Buffer
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Buffer
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Buffer
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Buffer
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Buffer

Oh, 1 have to wait
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Buffer
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Buffer
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Buffer
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Data 1s
successfully sent.
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Where 1s unsent data?

«~ The hardware buffer in the switch
~ Whats happen when 1t overflows?

~ Switch just drops packets silently.
~ Switch doesn't send PAUSE to

sender.
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Depth of the buffer

~ Most of the switch has only
30-60kbytes as the output queue for

every interface
~ Short to hold one full-built event.

~ Only layerl or layer2 can use.
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Iix by software

~ lLike LHC experiments
~ PULL style data transmission

~ Every time receiver calls sender to
recerve data.
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1-4

<

16 inputs

5-8

[

9-12

- ROPC

16 inputs

>

64 inputs

[

13-16
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16 inputs

<

>

ROPC

16 inputs

<

>

64 inputs
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In the case of that,

~ 4 x Switch

~ # of port > 52

~ wirerate, non-blocking

~ depth of the output queue > 50kB
~ 16PCs as LS.
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Strategy

. Confirm PC has sufficient
performance 4x4 barrel shifter of GbE.

. 2x2 seems to be OK with 3G C2D.

- Confirm we can avoid the packet loss
via network switch under the Belle 11
data rate.
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Summary

- Out candidates
-~ Barrel shifter with only P, no switch
- Apply switch at Layerl and 2

~ Now testing whether PC has sufficient
power for 4x4 Barrel shifter of Gbl.

20095 7H7H AEH



