¢, Son nuestros usuarios capaces de / CESCA

transferir datos de forma realmente rapida?
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Usuarios

- Ambito Gallego

Universidades gallegas

Centros de ensefanza
Secundaria

Instituto Espanol de
Oceanografia

Centros Xunta con [+D+i
Centros Tecnologicos

Unidades investigacion
hospitales

« Ambito Nacional
— Centros CSIC
— RES
— Proyectos

« Ambito Europeo
— Proyectos
— Otras colaboraciones
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Casos

* Envio de datasets para cOmputo u obtencion
de resultados
— Transferencia BSC, Proyecto MSCO4SC...

 Extension de datacenter
— ITER-CESGA

 Otros movimientos de datos bulk
— Transferencias grabaciones JJTT
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Ratones vs Elefantes

Bulk

Deep Queue ok
e Drops bad

VoIP
Deep Queue bad

Drops OK
-~







.Y con perdida de pkts?

Caso ESNET

Throughput vs. Increasing Latency with .0046% Packet Loss
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Mejora de las transferencias ELPHNT

Red:

Arquitectura

Aplicacion
Y

ELFHNT Protocolos
DATA

TRANSFERS

Formar Hardware

Usuario



Arqguitectura de red — Science DMZ

Abstract design of a Science DMZ architecture

Border Router Enterprise Border
Router/Firewall

perfS®NAR
WAN 100G 10GE @
Clean, Site / Campus
High-bandwidth access to Science 10GE
WAN path DMZ resources
perfS®NAR
Site /| Campus
LAN
Science DMZ
Switch/Router
10GE
Per-service perfS®NAR
security policy
control points
High performance
Data Transfer Node

with high-speed storage




Arqguitectura de red — Science DMZ

« Construir la red para soportar Bulk Data Transf

— No conectar en cualquier punto
— Evitar atravesar la infraestructura Empresarial si es possible

— Conectar los recursos de para BDT lo mas cerca possible del
router frontera

« Configurar routers y switches para buffering adecuado.

— Vigilar drops y errors (microbursts y sobresuscripcion)
— Monitorizar periédicamente el rendimiento

« Creacion de DTNs

/)
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Home » News & Publications » ESnet News » ESnet’s Science DMZ Breaks Down Barriers, Speeds up Science

ESnet’s Science DMZ Breaks Down Barriers, Speeds up
Science

SEPTEMBER 17, 2015
Contact: Jon Bashor, jbashor@Ibl.gov, +1 510 486 5849

From individual universities around the country SCIENCE DMZ SPECIAL REPORT
to a consortium of research institutions

. ]
stretching the length of the west coast,

networking teams are deeloxing an CASE STUDY: UNIVERSITY OF UTAH »
infrastructure architecture known as the
Science DMZ to hE|p researchers make CASE STUDY: GENERAL ATOMICS »

productive use of ever-increasing data flows.

The Science DMZ traces its name to an element

of network security architecture. In a security context, a DMZ or “demilitarized zone”" is a portion of a
I cite netwwnarl which ic enacificrallhvy dAadicrated o evtarnal.farino canvirace (crirh ac weh and amail



Aplicaciones y hardware

* Numero de flujos: scp, rsync, GridFTP, parallel rsync
- - * Limites buferes: scp, sftp, hpn-ssh

ApllcaCIOneS  Limitada por cores: tinc, openvpn

» Uso de cifrados: none, aes256-gcm,...

« CPU

Servidor + Disco

* NICs y estrategias de packet pacing

Hardware de * Firewalls, conformadores de trafico, etc

» Switches, Routers
rEd « ¢Qué especificaciones tenemos de los fabricantes?




Hardware

https://people.ucsc.edu/~warner/buffer.html

Information here is bv rumor, innuendo and extrapolation. Manufacturers rarely put info on packet buffers in their data sheets. There are some summary thoughts

The buffer size question discussed in 2012 on the nanog list and 1s reproduced. Buffer requirements for long RTT networks is less well understood than vou might hope. IETF tests for burst management are not as well developed as bandwidth
tests. There 15 a draft that hints at progress. Packet pacing can improve buffer effectiveness by making TCP less bursty.

Incast 15 a buffer exhanstion phenomena that 1s one consequence of running out of packet memory.

Shared memory means that the hardware permits buffers to be used by any port that needs them. An intel white paper compares shared memory with other architectures. In a shared memory design it 15 not possible to let ALL the memory go to
queued packets. There would be no room for new arrivals which would lead to head of line blockimg. The other major option for a switch fabric 15 a crosshbar matrix.

Buffer quene depth monitoring cannot be done directly with SNMP MIB-II polling of the current occupancy of the buffer. Even if a buffer depth SNMP poll object existed 1t would not possible to interrogate it on a time scale short enough to
catch microbursts. A burst that would fill a 4 MByte buffer would completely drain in 3.2 mS$ at 10 Gb/s. You could hope for mdirect evidence of buffer exhaustion by monitoring packet drops. Bursts too short to cause drops can nonetheless be
long enough to affect performance. Direct queue monitoring can thus add valuable mformation.

Some switches have multiple switch ICs that each manage their own memory pool. Examples are the Brocade FCX648S and the Cisco 3750-48. Memory from one IC can be shared among the ports m that IC's group but cannot be loaned out to
ports controlled by other switch chips. Here we are interested in queue resources that can be claimed by a single flow for burst absorption -- not the total EAM m the system.

Tolly (tolly.com) occastonally reports on the abilitv of switches to sustain microbursts in his reports on data center switches. These measurements relate directly to output port buffering. See esp the IBM G8264 below:

Max buffer queue depth requires that all packet memory can be put info a single quene. QoS schemes divide buffer resources among defined queues. As such. I am not interested in the QoS descriptions and these are even less reliable than the
rest of this doc.

Model Port Type RX Queue | TX Queue | Total Buffer RX Buffer TX Buffer
Trident+ Shared Memory

Accton 5652 48 SFP+ and 4 QSFP+ 8Q 9MB 57MB
Edge-corE 5600-52X 48 SFP+ and 4 QSFP+ 8Q 9MB 57MB
Juniper QFX3500 48 SFP+ and 4 QSFP+ 8Q 9MB 5MB
Arista 70505-64 48 SFP+ and 4 QSFP 8Q 9 MB/switch 5MB
Dell 8132F & 4032F 24 SFP+ and 2 x QSFP+ 8Q 9MB

Dell 8164F & 4064F 48 SFP+ and 4 x QSFP+ 8Q 9MB

Pica8 P-3920 48 SFP+ and 4 x QSFP+ 9MB

Penguin 4804x 48 SFP+ and 4 x QSFP+ 9MB

Cisco Nexus 3064X 48 SFP+ and 4 QSFP+ 12 9MB 5MB
Supermicro SSE-X3348T 48 10GTw-Pr and 4 QSFP+ 8Q 9MB




Protocolos

Transfrencia

flable UDP
* Tuning « UDT (GridFTP)
 Variantes * FASP (Aspera)

* Quic (Google)




Monitorizar

e Eventos:
— Errores y drops
— Medidas peridédicas

« Herramientas:
— Perfsonar
— Mastema

/)



Medir y verificar
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Medidas para la mejora

Medidas en curso

Medicion de rendimiento:

« DMZ de ciencia y empresarial
 Fisico/virtual

Y actuaciones:
 Reencaminamiento flujos

« Apertura tickets fabricantes

Mejora monitorizacion:
« Detectar mejor drops
« Medidas periodicas rendimiento

Seguimiento proximo de casos:
« Usuarios de servicios
« Caso JJTT2017 y sonda TELTEK
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Need 4 speed

Fuentes de informacion

— ESNET Fasterdata Knowledge Base

« An Expert Guide for End-to-End Performance Tuning,
Tools and Techniques

* Objective: Enabling the highest levels of performance
for the Department of Energy (DOE) scientific
community

— EdJuPERT knowledge base

- Federated PERT that links the independent PERTs
(GEANT PERT, National, Local and Project PERTS)
with a portfolio of central services to aid them in their
network investigations.
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