La rete, gli utenti al tempo di
GARR-Giganeft

Com’e cambiata la rete e come sono cambiati gli utenti

Massimo Carboni - GARR
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*Consortium

The GARR Network Stz

m La rete GARR collega 500 sedi utente

m Universita (Pubbliche and private), Enti di Ricerca (CNR,
ENEA, INFN, INAF, etc.) e Istituzioni Culturali

m La Rete GARR e connessa con le altre Reti della Ricerca
attraverso GEANT2 (the European Research Network) e
attraverso il Global Internet

.

CRUI _;=_ &m Stituto Nazionale di Fisica Nucleare

E] Consiglio Nazionale delle Ricerche Em
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http://www.cineca.it/stampa/cartella_stampa/immagini/cartella_stampa_immagine-12.htm
http://afam.miur.it/

— Topologia di backbone di GARR-G

La rete GARR

Legenda

B 10Gbps

O 43 IP POPs (University and Research Centre) Eféﬁ’;’”
O PEERING: 76 Gbps I 622 Mbps
0 52.5Gb B o
o pS A GEANTZ . IOOMbps

O 10G + 2.5G IP Access [ 34 Mbps

O 3*10GE E2E links [ Fibra ottica spenta
O 9*1GE E2E links M Peering

O 4x2.5Gbps IP Transit
Q 2 Milan

O 7x1Gbps+10Gbps National PEERING
O 2x1Gbps diretto con GOOGLE
O AMilano (ipv4 e Ipv6)
O BackBone Capacity 110Gbps
Q 7 TLC Operators

edizione: marzo 2010

O Telecom ltalia
Q Infracom (ex Autostrade TLC) 2
O Fastweb
g wltf”r)ome (ex Eurostrada) O Access Capacity: ~118Gbps
0 BT-Italia (ex Albacom) Q Starting from 2M > 10G
O COLT-Telecom O N.Access Linktsz 500
O 3 International IP Carrier O N.Backbone Links:'62
O Global Crossing Q E2E Capacity:
a Telia Q ~40Gbps BEUMEDCONNECT
from 1G > 10G A
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GARR User’s Access Capacity
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GARR Main Research Projects GARR

[INFN] LHC Project
1"T1 + 5*T2: 2*10GE + 7*GE

[CINECA] DEISA Project
High Performance Computing: 10GE

[INAF] e-VLBI Project
European VLBI Network: 1GE to Dwingeloo (NL)

[GRISU] Grid in South Italy
3*1GE on dedicated lambda

[FEDERICA] EC Project
3*1GE on GEANT?2 Infrastructure

10°Workshop GARR Massimo Carboni --GARR 6
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Evoluzione del traffico s

BRI

May Jun Jul Aug 5 i Mow Dec Jan Feb Mar Apr May Jun Jul Aug 5Sep Oct HNow Dec Jan Feb
ax Input Av: 7.080 Gbps ax: 14.31 Gbps
x Output Av: T7.09 Gbps b Gbps
-age Input Aw: 2.70 Ghbps ; Gbps
-age Output Ay: 3.39 Gbps ax: b.06 Gbps

[Day]

Sun 12: 08 Mon @0: 4@ Mon 12:0@ Tue G0: Q0
“age Input Ay: 4,69 Gbps Max: 12.52 Gbps
“age Output Av: 4.9]1 Gbps Max: 9,36 Gbps
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Type of Traffic & BE

el Qipva best ef or{Ax
¢ B Ulpvé best effort

2 oec | e oy A A
m IPv4 best effort O oo oy s ot Akoatu it
: n  Apr n r n Apr Jul Oct Jan
m Ipv6 best effort e, e G , ,
® Ipv4 Multicast SR s S National Peering
Aggregate Traffic [5 Years)
® MPLS L3 VPN

Global Internet
m Customer Private network

m HA applications
m E2E Circuits

0.0 LI -
Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct Jan

m on GN2+ Infrastructure Helal e e L
Dl W e e
m on GARR CWDM equipment

. ) ) GEANT2 Links:
® [P Premium (EF Traffic)
U 10G primary access (Milan)
y - Aggregate Traffic for PEERING INTERNAZIONALI RICERCA D Z.SG baCkup daccess (GenéVE)

U E2E on 10G Links:

Rate ~2.5/y

(] DEISA Milano-Frankfur

. IJJ | :: | ﬂ O LHC Milan-CERN
M"Fmﬂm'lw i rmﬁ“].,lwm | _: U LHC Milan-Karlsruhe (CBF)

® Max Input: AR N B ) EoF on 16 Links:
v i Average Input:  4.95 Gbps OEXPReS Milan-JIVE
2 Max Output: 14 .59 GbpS

Average Output: 3.58 Gbps . &
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r ¢ ¢ Consortium
Universities Traffic

Weekly - 4 Traffic for UNIVERSITA®

‘>GARR

Output
Input
Avera Input
JET Output

Yearly - Aggregate Traffic for UNIVERSITA®

bits/sec

0t BRI VAR AR l»'ll‘
1 Il bt

Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr
[l Max Output Av: . Gbps Max : .58 Gbps
O Max Input Av: % Gbps Max: .33 Gbps
B Average Input Av: * Gbps Max: .65 Gbps
O Average Output Av: 5 Gbps Max: .22 Gbps

10°Workshop GARR, . Massimo Carb
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Legenda: Statistics Info GARE
== Ave In === Ave Out Max In
Max Out ===Vol In (Tbps) ===Vol Out(Thps)
===95th In 95th Out 95th

Ave In: Average/Month in Input from the Users to the Network

Ave Out: Average/Month in Output from the Network to the User
Max In: Peak Traffic coming from the Users to the Network

Max Out: Peak Traffic coming from the Network to the User

Vol In: Volume Tbit/Month in Input from the Users to the Network
Vol Out: Volume Tbit/Month in Output from the Network to the User
95th In: 95 percentile in Input from the Users to the Network

95th Qut: 95 percentile in Output from the Network to the User

95th: is the maximum between 95t In and 95th QOut

10°Workshop GARR. Massimo Carboni --GARR 10



Universities

11.49 Gbhps

Consortium

GARR

12000

10000

8000

600

40,

2000

-m=Ave In
Max Out
=m=95th In

-m=Ave Out
=a=\ol In (Tbps)
-m=95th Out

—Expon. (Max Out) —Linear (95th)

Max In
=a=\ol| Out(Tbps)
95th

y= 2129,8e0,0243x J
R2=0,9467 -

A

1.89 Ghps

Yy = 09,139X + 950,31
R?=0,8844
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INFN (HEP) GARR
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INFN (IP + E2E)

Consortium

25000

Mbps

20000

15000

5000

-a=Ave In =m=Ave Out
Max Out ===\ol In (Thps)
=m=95th In 95th Out

——Expon. (Max Out) —Linear (95th)

GARR
20.77 Gbps
Max In R
—=—\Vol Out(Tbps) N Ta g
95th

y =150,01x + 120,76
R?*=0,7709

10000 -

1.53 Gbps| ,
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GEANT2 Primary Access (AS stats)

2.0
2.0
= 1.0
@.
noole
(Fy]
Hoz2a0
= |
-2.0
E -4.0
-5.0
-&5.@ G
05/31/09 06/01/09
-7.0 G .
Sun Q3: A8 Sun 12: 08 Mon Q&: 8@ Mon 12: 0@
W 1)- JAMET In Av: 154,64 Mbps Max: 848.45 Mbps Last: 18%.60 Mbps
O 2)- CERM In Av: 189,83 Mbps Max: 883.52 Mbps Last: 317.87 Mbps
E 3)- FMAL-AS In Av: 237.13 Mbps Max: 1.02 Ghps Last: 28. 24 Mbps
B 4)- PIC In A 83.34 Mbps Max: 580.91 Mbps Last: &4, 00 Mbps
O5)- SLAC In A 86.76 Mbps Max: 219,48 Mbps Last: 314.65 kbps
W &) - BML-AS In Av: 170.38 Mbps Max: B12.34 Mbps Last: 17.99 kbhps
B 7)- ASGCHNET In Av: 131.92 Mbps Max: 3I73.27 Mbps Last: 208.27 Mbps
O &) - TRIUMF In A 71.96 Mbps Max: 411.95 Mbps Last: 114.13 Mbps
O 9)- SWITCH In A 29.02 Mbps Max: 256.956 Mbps Last: 24.02 Mbps
- n Ay H H
I- To‘taE In Av
= = Lo [a) H ' H ' H '
B 2 - JANET Out Av: 142,07 Mbps Max: 58%5.49 Mbps Last: 52.91 Mbps
M 3)- PIC Out Av 17.16 Mbps Max: 417.60 Mbps Last: 1.37 Mbps
W 4)- ASGCMET Out A 48. 28 Mbps Max: 487.97 Mbps Last: 105.60 Mbps
O S) - CERN Out Av 55.37 Mbps Max: 314.88 Mbps Last: 140.&87 Mbps
0O &) - MERDCMET Out A 4,94 Mbps Max: 129.56 Mbps Last: 219.26 kbps
W 7)- BELNET Out A 12.64 Mbps Max: 159.75 Mbps Last: 7.79 Mbps
O 8)- DFN-IFP Out Av 28.12 Mbps Max: 188.30 Mbps Last: 4,589 Mbps
H 9)- ULTRALIGHT Out A 4,32 Mbps Max: 122,23 Mbps Last: 17.34 Mbps
- -t ' ' '
I- Total Out A 1.332 Gbps Max: &.76 Ghps Last: 727.25 Mbps

10°Workshop GARR. . Massimo CarMRﬁ M4 1



_— . <2 Consortiim
GEANT2 Primary Access (AS stats) /"¢

4.8 G
2.8
= 2.8
1.a
nooe
W
*
o -1.8
-2.8
5
[}
-3.8
-4.8 G
el 14/04/2010 15/04/2010 _
Wed 00: 00 Wed 12: 00 Thu @@: 08 Thu 12: 08
0 1)- CERM CERM In Av: 270.28 Mbps Max: 838.83 Mbps
W 2)- FZK-AS In Av 53.69 Mbps Max: 665.17 Mbps
O 3)- DFN-IP In Av: 128,95 Mbps Max: 1.40 Ghps
O 4)- FMAL-AS In Ay 63,77 Mbps Max: 370.91 Mbps
B 5)- JANET In Av: 127.07 Mbps Max: 903.12 Mbps
O &) - IN2P3 In Ay 59,48 Mbps Max: 490.01 Mbps
B 7)l- PIC In Av 33.28 Mbps Max: 3I36.13 Mbps
W 8)- SLAC In Av 35.04 Mbps Max: 153.55 Mbps
O 9)- ASGCMET In Ay 59,19 Mbps Max: 494,21 Mbps
I i Total In
- ut . : .
0 2) - FR-REMATER Out Av: 155.70 Mbps Max: 841,92 Mbps
B 3)- FZK-AS Out Av: 132.41 Mbps Max: 557.15 Mbps
W 4)- JANET Out Av: 127.99 Mbps Max: F12.03 Mbps
O =) - DFN-IP Out Av: 116.70 Mbps Max: 659.89 Mbps
O &) - FMNAL-AS Out A 72,95 Mbps Max: 1.28 Ghps
B 7)- WISC-MADISOM-AS Out Av: 25,04 Mbps Max: 321.05 Mbps
0O 8)- MIT-GATEWAYS Out Ayt 29,44 Mbps Max: 316.47 Mbps
O 9)- IN2P3 Out A 44,15 Mbps Max: 317.12 Mbps
l
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"'
CERN AS513 (EZE + IP access)

Daily =sggregate_513

¢ ¢ Consortium

‘>GARR

0 Average Input
O average Output

bitsss

CERN CERN ([ASS13) on

E2E LHCOPN

5006

4006

bits/s

1 |

Wed 0O: 00
Av: 513.41 Mbps
Av: 39,45 Mbps

B In Traffic
B Out Traffic

Max: 4.38 Gbps
Max: &14.33 Mbps

Wed 12:00

M1lano-Ginevra-LHC(1:1000 sampled)

Thu 80: 0 Thu 12: 00
Last: 1.12 Ghps

Last: 484.59 Mbps

CERMN CERN (AS513) on GEANT-PRIMARIO(1:1000 sampled)

GN2 IP
8SS N ; Nm__“ L ALt

picolo]
208
200
J00
500
508
408
308
208
100
1]

s .

T ZTZ=Z=xZ=xx==

TR |“'

Wed 00: 00

Av: 270,26 Mbps
Av: 282,52 Mbps

Wed 12:00 Thu 12: 68

Max: B38.83 Mbps Last: 376.11 Mbps
Max: 981.01 Mbps Last: 378.13 Mbps

W In Traffic
B out Traffic

10°Workshop GARR,

Massimo CarWR}R 1/’4‘6 |


http://nf3.dir.garr.it/nfsen/plugins/astracker/As_Tracker_graph.php?AS=513&daysago=7d
http://nf3.dir.garr.it/nfsen/plugins/astracker/As_Tracker_graph.php?AS=513&daysago=7d
http://nf3.dir.garr.it/nfsen/plugins/astracker/ASflowdetails.php?AS=513&daysago=2d&group=ricerca&source=rt1mi1&ifindex=127
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LHC T1-T1 traffic (on CBF)

IN

hits/s

ouT

[y I VI VI
1

wr =
1

OOOOoOoOoEODOO

stacked Milanoc-Karlsruhe-LHC

‘Consortium

'>GARR

10°Workshop GARR,

Massimo Carboni --GARR

Sun 12: 00 Mon Q0: 00 Mon 12: 00
FZK-AS In Av: 289.89 Mbps Max: 1.24 Ghps Last: 139.71 Mbps
FR-REMATER In Av: 186.44 Mhps Max: 693.08 Mbps Last: 5.28 Mbps
SURFMET-ML In Av: 132.97 Mbhps Max: 631.95 Mbps Last: 94,64 Mbps
MDGF In Av 5.55 Mbps Max: 34.67 Mbps Last: 53.85 kbps
IMN2P3 In Av 1.03 Mbps Max: 2.20 Mbps Last: 2.20 Mbps
CERN In Av 1.57 kbps Max: 1.57 kbps Last: 1.57 kbps
Total In Av: 378.13 Mbps Max: 1.81 Ghps Last: 251.00 Mbps
SURFMET - ML Out Av 62.11 Mbps Max: 536.13 Mbps Last: 10.11 Mbps
FZK- AS Out Av 21.55 Mbps Max: 596.18 Mbps Last: 123.92 Mbps
FR-REMATER Out Av 30.74 Mbps Max: 526.5%4 Mbps Last: 108.08 kbps
Total Cut Av 52.13 Mbps Max: 1.07 Ghps Last: 184.32 Mbps

20



Come evolve il resto del
traffico ?

¢ Consortium
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" Le direttrici di traffico GARR (e
(per numero di rotte IP ricevute)

GlobalCrossing

10°Workshop GARR. Massimo Carlm,?(l‘gﬁ j/’/‘u |
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Global Internet: GX, Telia (4*2. 5G)

bits/sec

Traffico Globale

Jul Oct

B Max Input
B Max Output

0 Average Input
[0 Average Output

Jul
1.03

Apr
Av:
Av:
Av:
Av:

708 .59
338.36
394 .94

Oct
Gbps
Mbps
Mbps
Mbps

Week 14

Week 15

TELTA-Milano [Month]

Traffic:

\h \ H‘n

Traffic: Global Crossing [Month]
206t ; ;
1.8 G
rss| GX .
u 140G
_g‘n: 1.2 6
n 1.8 G
H o086 :
0.6 G |
0'4 G J ok H )t ' VL. - . 51 d | 2 H WAL g i ¥ ..
0.2 ¢ AREAEREEEARETEREAEERR AR R EEEL TERE !’h\l"'!' Ty
" Week 08 Week 09 Week 10 Week 11 Week 12 Week 13
W Input Peak Max In: 2.00 Gbps Ay In: 574.54 Mbps Last In: 235.59 Mbps
B Output Peak Max Out: B42 .84 Mbps Av Out: 395.29 Mbps Last Out: 308.35 Mbps
B Input Max In: 1.62 Gbps Ay In: 464.88 Mbps Last In: 201.07 Mbps
B Output Max Out: B61.67 Mbps Aw Dut: 348.33 Mbps Last Out: 279.80 Mbps
2.5 6
2.00G I-.:;
u
h 156
W
HoLeG
0
0.5 G H
Heek
B Input Peak Max In:
B Output Peak Max Out
B Input Max In:
B Output Max Out

Jan
Max:

Heek 09
2.13 Gbps

i 1.39 Gbps
1.79 Gbps

: 1.26 Gbps

Apr

Max:
Max:
Max:

Av
Av
Av
Av

Week 10
In:
Out:
I
Out:

Jul
3.98 Gbps
4.75 Gbps
1.37 Gbps
1.27 Gbps

| L _:__, L) & : .
PR

00 LT

aoL

hi

EEENIE]]

\'n,

Week 11
660.42 Mbps
751.083 Mbps
532.27 Mbps
662 .88 Mbps

Last
Last
Last
Last

7 Consortium

*GARR

ik AR l ! ]l__
B [\

ARV
Week 12 Week 13 Week 14 Week 15
In: 345.87 Mbps
Out: 814.70 Mbps
In: 297.81 Mbps
Out: 725.79 Mbps
Updated on 17.45 pm 18/04/10

1801 / 00LTd

WINILI0

arb -




(AS Matrix) - Google Traffic 3G

Traffico via GX+Telia+L3

o= Input ’
age Output T 0.5 Mbp=

10°Workshop GARR. ~ Massimo Carb”' -ﬁR ,[/’/F() |



GOOGLE AS15169 L0

M
M

M

M

M

St

o

P Oct Mow Dec Jan Felk Mar Apr May Jun Jul A Sep O o c Jan Febk Mar Apr

Growth Rate ~ 3.3/y
~ 20% of the Global Internet

Aggregate Traffic [Week]

H Max Input
H Max 0Output

O Average Output Av: 26.63 Mbps Max: 122.13 Mbps

10°Workshop GARR. S Massimo CarWRﬁ ,[/’/F |




Chi e’ il prossimo ?

oS
@
=5
>3

g
Fy E
°
_|
500 M MICrOSOft 5
z ﬁ
H 500 o
400
u
L
LFi}
B =0
£
200
160
8
' Wed 00: 00 ' Wed 12: 80 ' Thu 80: 68 ' Thu 12: 60 i
1)- MICROSOFTEU In Av: 4,23 Mbps Max: 297.24 Mbps
21 - MICROSOFT-CORP- - -MSN-AS-BLOCK In Av 95,67 Mbhps Max: G572.30 Mbps
B 1)- MICROSOFTEL Out Ay 2.34 Mbps Max: g8.08 Mbps
21 - MICROSOFT-CORP- - -MSM-AS-BLOCK Cut Ay 25,24 Mbps Max: 55,28 Mbps




—o,

NAMEX: ISP = IB,WIND

(A1 5]

IN
o

ouT bits/s

1 1
WMNKMMNMDEHEEFEED O
Sl nm e NSO OnENSDODNERMNMORKMER

stacked MAMEX-PRIMARI CHMNAMEX- SECONDARIO

0

<

Consortium

.-“
~

00174

WINIIT0 T80l

8] -
1Q)

. . {7 I O T 5 T T T o T T T T T 5 4
EOEEONENON EONECONEEON
© 5
1

Wed 00: 00
ASH-IBSMAZ In
ASM-INFOSTRADA In
ASM-IDC In
ASHM-ITHET In
ASGARR In
ET-ITALIA In
MATRIX-AS In
ASM-TIM In
IMROMA-AS In

- SEBEWEE In
Total In
ASM-IBSMAZ Out
ASM-TIMNFOSTRADA Out
ASH-IDC Out
ASM-ITHMET Out
ASGARR Out
ET-ITALIA Out
MATRIX-AS Out
ASH-TIM Out
IMROMA- AS Out

- SEEWEE Out

Total Out

Wad 12:00

Thu 00: 0@

A
A
At
A
A
A
A
A
A
A

Thu 12: 00

139,79 Mbps Max :
80.01 Mbps Max:
13. 680 Mbps Max :
20.58 Mbps Max:

.41 Mbps Max :

.21 Mbps Max :

27 Mbps Max:

.67 Mbps Max :

.29 Mbps Max :

.81 Mbps Max :

A 308,69 Mbps Max :

A
A
A
A
At
A
A
A
A
At

1.12 Ghps Max:
489,23 Mbps Max :
3.81 Mbps Max :
1.81 Mbps Max :
S52.57 Mbps Max :
12. 75 Mbps Max:
2.66 Mbps Max :
32.40 Mbps Max :
1.91 Mbps Max :
290,686 kbps Max :

A 1.79 Ghps Max:

292,

18,
671.33 Mbps

1.
826,
az,

=137

.35
2.9

Mbps
Mbps
Mbhps
Mbps
Mbps
Mbps
Mbps
Mbhps
Mbps
Mbps

Ghps
Mbhps
Mbps
Mbps
Mbps
Mbps
Mbhps
Mbps
Mbps
Mbps
3 Gbhps

10°Workshop

Massimo Carb
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http://nf3.dir.garr.it/nfsen/plugins/astracker/upstream_stacked_multipeer.php?&ifindex=&group=&source=&daysago=7d&total_traffic_line=on&dastefano=naps||rtrm2||205,naps||rtrm2||271&as_in1_1271345909=3269&as_in2_1271345909=1267&as_in3_1271345909=20746&as_in4_1271345909=3242&as_in5_1271345909=137&as_in6_1271345909=8968&as_in7_1271345909=8660&as_in8_1271345909=16232&as_in9_1271345909=5397&as_in10_1271345909=12637&as_out1_1271345909=3269&as_out2_1271345909=1267&as_out3_1271345909=20746&as_out4_1271345909=3242&as_out5_1271345909=137&as_out6_1271345909=8968&as_out7_1271345909=8660&as_out8_1271345909=16232&as_out9_1271345909=5397&as_out10_1271345909=12637

——
MIX: ISP + CDN

stacked MIX-MASTER+MIX-BACKUP

IN
FEFEPPPPEPEDE

AN OODOENSKNEDNDDNERDDRNE
i O T Ty Ty T T A N I I I 3

bits/s

ouT
o

[y Iy Iy B I I R ]

¢ ¢ Consortium

*>GARR

0004

431130 180l

wWed 00: 00 ' wWed 12: 00
l) - LEASEWEE In
21 - LLMW In
3) - FASTWEE In
4) - OWH In
5) - CARPATHIA-HOSTIMNG In
&) - CARPATHIA-YYZ In
7l - CARPATHIA-LAX In
8) - FIBERRIMG In
9) - INFRACOM-MNETWORK - APPLICATION-AS In
10) - COGENT In
Total In

l) - FASTWEE Out
2) - OPITEL Out
3) - VODAFOME-IT-ASM Out
4) - ASGARR Out
5) - PROXAD Out
&) - LDCOMMET Out
Fi- OWVH Out
&) - H3G-AS Out
9) - OMO-AS Cableuropa Out
10) - BLUBWINM-AS Out

Total Out

OpppoeneeneeenEnnooen

Thu 80: a8

A
A
AT
AT
AT
Aw
A
AT
AT
AT
AT
A
AT
AT
AT
Aw
AT
A
AT
AT
AT
AT

265.43 Mbps
81.685 Mbps
58.01 Mbps
5l.43 Mbps
53.76 Mbps
37.06 Mbps
33.75 Mbps
23.13 Mbps
15.95 Mbps
15. 45 Mbps

1l.06 Gbhps

257.35 Mbps
87.62 Mbps
73.90 Mbps
23.95 Mbps
19.89 Mbps
13.57 Mbps
13.00 Mbps
11.08 Mbps
10.33 Mbps
10.08 Mbps
792,89 Mbps

Thu 12: @0
Max : 534,
Max : 235.
Max: 140,
Max: 179.
Max: 159,
MMax : 1=28.
Max : 125
Max : 59
Max : =15
Max ! 59

Max !

Max : 442
Max: 15=
Max: 1=4
Max: 150
MMax : 52
Max : 31
Max : 150
Max : 34
Max ! 25
Max ! 35

Max :

&7 Mbps
23 Mbps
20 Mbps
47 Mbps
17 Mbps
49 Mbps
.83 Mbps
.92 Mbps
.67 Mbps
.47 Mbps
2.48 Ghps
.41 Mbps
.55 Mbps
.07 Mbps
.95 Mbps
.25 Mbps
A7 Mbps
.22 Mbps
.67 Mbps
.03 Mbps
.47 Mbps
1l.34 Ghps
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http://nf3.dir.garr.it/nfsen/plugins/astracker/upstream_stacked_multipeer.php?&ifindex=&group=&source=&daysago=7d&total_traffic_line=on&dastefano=naps||rtmi2||112,naps||rtmi2||113&as_in1_1271346002=16265&as_in2_1271346002=22822&as_in3_1271346002=12874&as_in4_1271346002=16276&as_in5_1271346002=29748&as_in6_1271346002=35974&as_in7_1271346002=46742&as_in8_1271346002=38930&as_in9_1271346002=3302&as_in10_1271346002=174&as_out1_1271346002=12874&as_out2_1271346002=44957&as_out3_1271346002=30722&as_out4_1271346002=137&as_out5_1271346002=12322&as_out6_1271346002=15557&as_out7_1271346002=16276&as_out8_1271346002=24608&as_out9_1271346002=6739&as_out10_1271346002=44038

TOPIX: ITGATE (CDN = Akamai)

stacked TOP-IX

@0 M

200 M

Toa M

IN

s M

Soa M

400 M

bits/s

200 M

ouT

200 M

lo0 M

___‘W_
' Wed 0O 00 wWed 12:00 Thu B&: a8 Thu 12: 00
M 1)- ITGATE In AW 260,40 Mbps Max : 868,32 Mbps
0 21 - TOPIX-PDI-AS In A 9,65 Mbps Max: 132.85% Mbps
O 3) - COLTEMGIME In A 1.11 Mbps Max : 11.75 Mbps
O 4)- ASM-CSI In AT 468. 66 kbps Max : 17.58 Mbps
O =i - BAKECA In J-ST 397.88 kbps Max : 1.81 Mbps
H &) - CRITICALCASE In AT 317.79 kbps Max : 2.51 Mbps
O 7i- ASM-BEBELL BEEBell s.r.L. In J-ST 287.07 kbps Max : 2.02 Mbps
W 2)- TEX2F In AW 182.88 kbps Max : 1.22 Mbps
W 10)- GRUPPOIH-AS In A 121.99 kbps Max: 1.33 HMbps
= Total In AT 271.45 Mbps Max : 899,72 Mbps
B 1)- ITGATE Out A 10.49 Mbps Max: 34,33 HMbps
H 2)- TOPIX-PDI-AS Out A 1.94 Mbps Max : 21.18 Mbps
0 3) - ASM-BEBELL BEBell =s.r.l1. Out AT 1.20 Mbps Max : 5,43 Mbps
Bl 4) - TEXS7 Out AT 769.78 kbps Max : 8.27 Mbps
O 5) - ASM-CSI OQut AT 988.19 kbps Max : 11.47 Mbps
B 5)- CORDAR_IT BIELLA Out B S00.40 kbps Max : 4,61 Mbps
E 7) - ASM-AEMMET Out AW 152.12 kbps Max : 12.23 Mbps
O &) - COLTEMGIME Out A 129.12 kbps Max: 8.684 HMbps
0 2)- CsP-AS Out AW 152.47 kbps Max : 5,71 Mbps
W 10)- ASN-SEMA Out A 149.81 kbps Max: 10. 42 HMbps
= Total Out AT 17.20 Mbps Max : 54,43 Mbps
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http://nf3.dir.garr.it/nfsen/plugins/astracker/upstream_stacked_multipeer.php?&ifindex=&group=&source=&daysago=7d&total_traffic_line=on&dastefano=naps||rtto1||151&as_in1_1271346057=12779&as_in2_1271346057=41364&as_in3_1271346057=47242&as_in4_1271346057=2594&as_in5_1271346057=47353&as_in6_1271346057=48815&as_in7_1271346057=34606&as_in8_1271346057=42&as_in9_1271346057=35719&as_in10_1271346057=16210&as_out1_1271346058=12779&as_out2_1271346058=41364&as_out3_1271346058=34606&as_out4_1271346058=35719&as_out5_1271346058=2594&as_out6_1271346058=42669&as_out7_1271346058=39636&as_out8_1271346058=47242&as_out9_1271346058=2595&as_out10_1271346058=21176

Aggregate Traffic [5 Years])

Comortlum

FGARR

MIX + Namex+ To 1x

"'.!-*L "r‘
,lTM 1 '1
et " ;n L4 N

bits/sec

National
Peering

Apr Jul Oct Jan Apr Jul Oct Jan Apr

B Max Input Av: 1.18 Gbps Max: 4.38 Gbps
B Max Output Av: 1.81 Gbps Max: 5.37 Gbps
[ Average Input Av: 435.13 Mbps Max: 1.71 Gbps
[0 Average Output Av: 1.02 Gbps Max: 2.82 Gbps

Weekly aggregate 1267 Weekly aggregate 3269

ASN-INFOSTRADA AS1267

Weekly aggregate 12874

Weekly aggregate 30722

VODAFONE-IT-ASN AS30722

e Output

weekly aggregat

0
02 03 04 [}

O Average Input Av: 3,43 Mbps  Max: 11,19 Mbps

O Average Output  Av: 34.16 Mbps  Max: 82.38 Mbps
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Consortium

. GARR
GARR Traffic Trends
38.54 Ghps

45

-a—Ave In -=-Ave Out Max In Max Out
1 | ===Vol In (Pbps) —s-Vol Out(Pbps) 95th In 95th Out .

-=-95th —EXxpon. (Max Out) —Linear (95th) =l
35 e =

y = 5’934e0,0304x - 4

30 o

25

R*=0,9361

»|3.84 Gbps

y=0,2781x + 1,2334
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¢ ¢ Consortium

Aggregato di traffico IP ’>*GARR
sui principali upstream

May Jun Jul Aug Sep Oct MNow Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec Jan Feb
ax Input Av: 7.080 Gbps ax: 14.31 Gbps
¥ Output Av: T7.09 Gbps 13 . 3
rerage Input Aw: 2.70 Ghbps
‘erage Output Ay: 3.39 Gbps

[Day]

Maon

nput Ay: 4,69 Gbps : 12 .52 Ghps
Output Av: 4.9]1 Ghbps i 9.36 Ghps
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- 20 G
_— 18 G ortium
«« Gn2+ Global Internet + Google + ARR
14 G ° e
=
H 125
Namex + Mix + Topix
18 G
B G
i
=~ 66
a2 40
0
20
0]
E -2 G
-4 G
-8 G
-8 G
-10 G >
Sun 12: 098 Mon Q@: 0@ Mon 12: 80 Tue Q@: 00
B 1)- ASN-IBSMAZ In As Tops 7 days Av 99,40 Mbps Max: 289,74 Mbps
O 2)- CERM CERN In Av 90,51 Mbps Max: 789,76 Mbps
B 3)- GOOGLE In IN out Av: 301.07 Mbps Max: 1.21 Ghps
O 4)- ASM-INMFOSTRADA In | CERN CERN AS513 678.35 Mbfs =~ ASN-IBSNAZ AS3269 1.00 Gb/s = AV 55,03 Mbps Max: 178.92 Mbps
W 5)- FZK-AS In GOOGLE AS15160 402.84 Mb/s ASN-INFOSTRADA AS1267 452.87 Mp/s | Vi 180,28 Mbps Max: 868.71 Mbps
H &) - FASTWEE In Av: 44,87 Mbps Max: 162.19 Mbps
B 7) - LEASEWEE In EZK-AS AS34878 |227.81 Mb/s FASTWEB AS12874 258.6 Mb/s | py: 171,06 Mbps Max: 812,14 Mbps
M ) - ITGATE In LEASEWEB AS16265 227.57 Mb/s CERN CERN AS512  221.54 Mb/s Aw: 152,28 Mbps Max: 822 33 Mbps
. g:l - FR-RENATER In ITGATE AS12779 205.58 Mb/s EFR-REMNATER AS2200 179.66 Mb/s Av: 141.12 prs Max: 575,28 Mbps
B 1a) - JANET In Av; 168.97 Mbps Max: 1.22 Ghps
O 11)- DFN-IP In JANET AS786  197.75 Mb/s JANET AS786 175.98 Mb/s Ay 148.41 Mbps Max: 1.33 Ghps
O Total In DFN-IP AS680  156.12 Mby/s EZK-AS AS34878 132.4 Mb/s | Av: 4,50 Gbps Max: 12.32 Ghps
B 1)- ASM-IBSMAZ Out Av: 995,98 Mbps Max: 1.97 Ghps
O 2)- CERM CERM Out Av: 99,13 Mbps Max: GOB.18 Mbps
B 3) - GOOGLE Out Av: 52.16 Mbps Max: 128.22 Mbps
O 4)- ASM-INFOSTRADA Out Av: 385.29 Mbps Max: B815.72 Mbps
B 5 - FZK-AS Out Av: 108.45 Mbps Max: 556,64 Mops
O &) - FASTWEE Out Av: 224,51 Mbps Max: 482 .95 Mbops
E 7)- LEASEWEE Out Av 7.31 Mbps Max: 66,35 Mbps
B 8)- ITGATE Out Av 5,92 Mbps Max: 29,33 Mbps
O 2) - FR-REMATER Out Av: 143,37 Mbps Max: 631.63 Mbps
B 10)- JANET Out Av: 160,99 Mbps Max: B857.07 Mbps
O 11)- DFN-IP Out Av: 57.72 Mbps Max: 340.35 Mbps
O Total Out Av: 4,94 Chps Max: 9,33 Ghps
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Traffic Evolution

onsortium

GARR

GLOBAL INTERNET r ~ 1.4/y

NATIONAL INTERNET r~ 1.6/y

RESEARCH TRAFFIC r~ 2.0/y

|
——

E2E

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
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Proiezioni del 95t percentile
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'>GARR
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[ [ ] [ ] [ .‘ " GARR
Proiezione d’uso della banda di picco

120
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100 -=-HEP )
University //
80
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Cosa abbiamo visto

Il traffico di Ricerca
IP based

E2E: (eVLBI, DEISA, LHC,
Research Infrastructure)

CBF: Complementary
infrastructure

In traffico Internet
Nazionale
Internazionale
Content-provider
Nuove direttrici di traffico

‘Consortium

GARR

Come e stata gestita
questa evoluzione
CBF per LHC
Peering diretti verso i
Content provider Ipv4 e Ipvé
(GOOGLE)
Quali sono stati i colli di
bottiglia?
Reti di accesso?
Reti utente?
Sicurezza?

Qual’é la banda passante per singolo utente finale?

Come ha funzionato?
Come e’ stata percepita?

10°Workshop GARR,
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— ¢ ¢ Consortium
*SGARR
... some url:

mhttps://www.noc.garr.it/GINS/
mStatistics/mrtg_index_aggregates.php
mStatistics/mrtg_routers.php
msvg/weathermap.php

m Network Map:
m http://www.garr.it/reteGARR/mappa.php?idmenu=rete

® GARR Users List:
m http://www.garr.it/reteGARR/utenti.php?idmenu=rete
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