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Goals &)
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I Understand how user/applications are utilizing
network resources
A Intra-job communications
A File system communications
i PFS
i NFS
I Understand network congestion
A Intensity, longevity, extent

A Drive job scheduling and resource allocation based on:
i Dynamic state information
I Knowledge of user/application historic utilization
I File system locations




I Understanding of user/application network needs is

occluded by possible congestion both internal and
external to application

I Opacity of core switches only lends itself to vague
notion of congestion characteristics

I No fisnapshoto ability beca
synchronized

I Rapid sampling of core fabric adversely impacts
application traffic




Deployment Configuration: Data
Collection, Transport, and Storage

RDMA

Socket |gmsd
/ dmsd
ldmsd database/file

w/ data
collection

Compute Aggregation Storage
Nodes Node(s) Node(s)

m ﬁ:ll:]idia |
ona
Laboratories



Chama: 1232 node TLCC2 cluster
(SNL)

. analysis and
post-processing

tools

Socket over Private
Internal Networ

Aries Socket over Private
Chama-rpsl Internal Network

Chama-rps7
Chama-rps8

Chama Compute Nodes

Sandia
e ()

Glory121 .
Glory145

RDMA over IB

RDMA over IB

ldmsd r r r

Glory Compute Nodes




LDMS Architecture (%

ALLIANCE

Storage Plugn Interface = Storage |=

CSv | | Other csv
Store Store

LDMS API (libldms)

- Memory Sampler Plugn Interface

Memory = HSN
Sampler Sampler

LDMS API (libldms)

uowseq SING'T

MySQL

Transport Driver Interface

Flat

File
RDMA Socket
Transport | Transport

7 Ar

A 4




Metric Set Memory

Metric Meta Data

* Generation Number
Metric Descriptor Metric Descriptor Metric Descriptor

* Name * Name * Name
* Component ID * Component ID « Component ID
* Type - Tvpe . Type
* Offset -~ - * Offset ---~ * Offset - -+

/ Metric Data ,,'

'-‘ * Meta Data Generation Number,," I,"

', *Data Generation Number___-~ .\

‘e( Consistent Status  ~., . A

Value Value Value




IB Host Based Metric Set (Q)

D CON en Ddate:

u64 0 Ib.symbol_error#qib0.1

U640 ib.link_error_recovery#qib0.1

U640 ib.link_downed#qib0.1

U640 ib.port_rcv_errors#qib0.1

U640 ib.port_rcv_remote_physical_errors#qib0.1

u64 0 ib.port_rcv_switch_relay_errors#qib0.1

U640 ib.port_xmit_discards#qib0.1

u64 0 ib.port_xmit_constraint_errors#qib0.1

U640 ib.port_rcv_constraint_errors#qib0.1

U640 ib.local_link_integrity_errors#qib0.1
ib.excessive_buffer_overrun_errors#qib0.1

U640 ib.VL15 dropped#qib0.1

U64 5526619018 ib.port_xmit_data#qib0.1

U64 5502039184 ib.port_rcv_data#qib0.1

U64 17515642 ib.port_xmit_packets#qib0.1

U64 17586331 ib.port_rcv_packets#qib0.1

u64 0 ib.port_xmit_wait#qib0.1

U64 3851 ib.port_unicast_xmit_packets#qib0.1
u64 7711 ib.port_unicast_rcv_packets#qib0.1
u64 118 ib.port_multicast_xmit_packets#qib0.1
U64 122831 ib.port_multicast_rcv_packets#qib0.1

Too Jo oo Jo Too Joo To Joo To o T To T To Jo To Joo Do o To o I
(=
(@]
N
o



Host Side Collection
(would also like from every core link) ORENBERIES

_Errors:
symbol_error
link_error_recovery
port_rcv_errors
port_rcv_remote_physical_errors
port_rcv_switch_relay_errors
port_xmit_constraint_errors
port_rcv_constraint_errors
local_link_integrity_errors
excessive_buffer_overrun_errors

=~

Data Info:
port_xmit_data
port_rcv_data
port_xmit_packets
port_rcv_packets

Misc. Info:
port_xmit_wait
port_xmit_discards
VL15 dropped
link_downed



A U64 160032
A U64 181728
A U64 3443332
A
A

U64 33076
U64 2987544

shuttle-cray.ran.sandia.gov_1/procstatutil

U64 1826564
U64 699631

To T T I

U64 201018

MemFrge

Buffers
Cached
SwapCached

Active

cpuO_user_raw
cpuO_sys raw

U64 663843760 cpuO_idle_raw

cpuO_iowait_raw

shuttle-cray.ran.sandia.gov_1/vmstat

U64 40008

U64 122286
U64 321902
U64 465532
U64 424986

Too J>o T To Do

e ()

nr_free_pages
nr_interactive_anon
nr_active_anon
nr_inactive_file
nr_active_file

A

A
A
A
A

(datatype value,metricname
tuples

optional per metric user
metadata e.g., component id

ldms_get_set
ldms_get_metric
ldms_get _u64

Same API for enode and off
nodetransport




Would Like &)

e

A Synchronized counter collection RDMA con -dneS
across all switches 102\ B SW!
A Configurable at boot
A Fixed set

A Onthe-fly collection
frequency change
A Offload IB counter collectigr
from computes
A Currently working on referénce

implementation using LDM§
protocol




IB Traffic 12/9/2014

Bytes/sec transmitted over 20 sec interval Bytes/sec received over 20 sec interval
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