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Cray XC Telemetry Plugin Introduction =o'

e Enabling sites to get telemetry data off the Cray
e Plugin interface enables site specific customization

e This presentation and paper dive into details

« | plan to move through the slides quickly
* And have time for question and discussion at the end
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Customer Driven Plugin History SRS
e \

\
e Xtreme System Monitoring Collaboration meeting, Jan 28, 2016

e Requested access to SEDC and Cray high-speed power and energy data
streams before data is injected into the Cray PMDB

e Cray previewed the plugin feature at CUG 2016 Slides 59-74

e Plugin using Redis Pub/Sub transport (Hiredis C-library)
demonstrated at Trinity phase-2 factory trial

e Example plugin code ships with (SMW) 8.0 and newer software

e NERSC now using plugin in production on Cori system

CUG 2017 Copyright 2017 Cray Inc.


https://cug.org/proceedings/cug2016_proceedings/includes/files/tut103.pdf
https://redis.io/
https://github.com/redis/hiredis
http://www.nersc.gov/users/computational-systems/cori/
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Job and Application Data cRas

Job and application information
Job ID, app ID, user ID, timestamp

Assigned nodes (Cray “nid”) |1

"ts": "2017-03-23T16:04:28.366738Z",

enum { Used by ALPS and Slurm "event": "APP_START",
APP_CMD_TYPE_START = 1, "userid": 27216,
APP_CMD_TYPE_END = 2, "job_id": "1723832.sdb",
APP_CMD_TYPE_SYNC = 3, "apid": 3801382,
APP_CMD TYPE_SUSPEND = 4, "nid_count": 2,
APP CMD TYPE RESUME = 5, "nid_cname_array": [
JOB_CMD_TYPE_START = 6, { "nid": 56, "cname": "c©-0c0s14n0" },
JOB_CMD _TYPE_END = , { "nid": 57, "cname": "c0-0c0s14nl" }
JOB_CMD_TYPE_SUSPEND = 8, ]

JOB_CMD_TYPE_RESUME

7
8
T Gseg by ALPS at res .lvation time




ALPS Example (Raw Format) cRas

enum { \

Job and application information APP_CMD_TYPE_START =
APP_CMD TYPE_END =

Job ID, app ID, user ID, timestamp APP_CMD_TYPE_SYNC =

1
3 2
_TYPE_ 3
. . APP_CMD_TYPE_SUSPEND = 4
Assigned nodes (or Cray “nid”) APP_CMD_TYPE RESUME = 5,
JOB_CMD_TYPE_START = 6
JOB_CMD_TYPE_END = 7
JOB_CMD_TYPE_SUSPEND = 8
9

JOB_CMD_TYPE_RESUME =
¥

ts=1490734709583873,event=6,userid=1205,jobid=3880.sdb,apid=0,nids=',2"
ts=1490734713023993,event=1,userid=1205,jobid=3880.sdb,apid=706691,nids=",2'
ts=1490734718511193,event=2,userid=1205,jobid=3880.sdb,apid=706691
ts=1490734719788394,event=7,userid=1205,j0bid=3880.sdb,apid=0




ALPS Example (JSON Format) cRas

{"ts":"2017-03-31T20:12:32.601051Z","event":"JOB_START",
"userid":7821,"job_id":"1745267.sdb","apid":0,"nid_count":1,
"nid_cname_array":[{"nid":76,"cname":"c0-0c1s3n0"}]}

{"ts":"2017-03-31T20:12:39.043667Z","event":"APP_START",

"userid":7821,"job_id":"1745267.sdb","apid":3860100,"nid_count":1,
"nid_cname_array":[{"nid":76,"cname":"c0-0c1s3n0"}]}

{"ts":"2017-03-31T20:12:50.091905Z" "event":"APP_END",
"userid":7821,%ob_id":"1745267.sdb","apid":3860100}

["ts":"2017-03-31T20:12:51.102143Z" "event":"JOB_END",
"userid":7821,"job_id":"1745267.sdb" "apid":0}




Slurm Example

system:~> salloc -N 4 «

salloc: Granted job allocation 369936
salloc: Waiting for resource configuration

salloc: Nodes nid00[122-125] are ready for job

. A
system:~> srun -N 2 hostname {"ts":"2017-04-20T19:56:43.5951417Z",

nido0123

nid00122

srun -N 4 hostname

"event":"APP_START", "userid":26914, "job_id":"369936",
"apid":6056184802581266704, "nid count":4,
"nid_cname_array":[{"nid":122,"cname":"c0-0cls14n2"},
"nid":123,"cname":"c0-0cl1ls14n3"},
{"nid":124,"cname":"c0-0c1ls15n0"},
"nid":125,"cname":"c0-0cl1ls15n1"}]}

i~> exit {"ts":"2017-04-20T19:57:10.623100Z", "event" :"APP_START",

sallog: Relinquishing job allocation 3

{"ts":"2017-04-20T19:57:11.543174Z2" ,"event" :"APP_END",

"userid":26914, "job_id":"369936",

"apid":369936, "nid count":2,

"nid_cname_array":[{"nid":122,"cname":"c0-0c1s1l4n2"},
{"nid":123,"cname" :"c0-0c1s14n3"}]}

"userid":26914,"job_id":"369936","apid" :369936}




Slurm Example

system:~> salloc -N 4
salloc: Granted job allocation 369936

salloc: Waiting for resource configuration
salloc: Nodes nid00[122-125] are read

system:~> srun -N 2 hostname
nid00123
nido0122
system:~> srun -N 4 hostname
nid00124

1{"ts":"2017-04-20T19:57:30.087104Z

job

, event

"userid":26914, "job_id":"369936",

"apid":10000369936, "nid_count":4,

"nid _cname_array"
"nid":123,"cname":"c0-0cls14n3"},

":"APP_START",

nido0125 {"nid":124,"cname":"c0-0c1ls15n0"},

nido0123 "nid":125,"cname":"c0-0c1s15n1"}]}

nid00122

system:~> exit {"ts":"2017-04-20T19:57:31.007176Z", "event" : "APP_END",

exit "userid":26914, "job _id":"369936",

salloc: Relinquishing job allocation 3 "apid":10000369936}
{"ts":"2017-04-20T19:57:35.783165Z2","event":"APP_END",

"userid":26914, "job_id":"369936",
"apid":6056184802581266704}

:[{"nid":122, "cname":"c@-0c1s14n2"},

T TN



Slurm Example (Closer look at steps 1 and 4) ==oA‘Yf

system:~> salloc -N 4 « 1 .
salloc: Granted job allocation 369936

salloc: Waiting for resource configuration
salloc: Nodes nid00[122-125] are ready for job

system:~> exit
exit
salloc: Relinquishing job allocation 369936

:"2917—04—20T19:56:43.5951412"."event"'"APP'%TART".
"userid":26914, |'job _id":"369936","apid" :6056184802581266704,
"nid _count":4,"nid cname _array":[
{"nid":122,"cname":"c@-0c1s14n2"},{"nid":123,"cname" :"c0-0cls14n3"},
{"nid":124,"cname":"c@-0c1s15n0"},{"nid":125, "cname":"c0-0c1ls15n1"}]}

"ts":"2017-04-20T19:57:35.783165Z2", "event":;’APP_END"
"userid":26914, |"j i 6","apid": 6056184802581266764}




Plugin Configuration File cRANY

lopt/cray/hss/default/etc/xtpmd_plugins.ini
Configuration file the in smw release supports the plugin_csv example
smw:/opt/cray/hss/default/pm/xtpmd_api

smw:/opt/cray/hss/default/etc> egrep "=[\[" xtpmd_plugins.ini | grep -v _path
[plugins]

# shmsize=4194304

# instances=csv;other

# instances=csv

[plugin_csv]

object=/opt/cray/hss/default/lib64/xtpmd_plugin_csv.so

log_dir=/tmp

pmdb_cc_enabled=yes




Makefile Example P e,

# Makefile

CFLAGS +=
CFLAGS +
LDFLAGS +=
LDFLAGS +=

ALL: xtpmd

xtpmd plug
$(

xtpmd_plug
$(

OBJ = xtpmd plugin xjson.o
LIB = xtpmd plugin_ xjson.so

for xtpmd_xjson plugin

-03 -fPIC

$(shell pkg-config --cflags glib-2.0 gthread-2.0 libpq)
$(shell pkg-config --1libs glib-2.0 gthread-2.0 libpq)
-1m -1z

_plugin_xjson.so

in xjson.o: xtpmd plugin xjson.c xtpmd plugin.h
CC) $(CPPFLAGS) $(CFLAGS) -c -o $@ $<

in_xjson.so: xtpmd plugin xjson.o
CC) -shared $< -0 $@ $(LDFLAGS)




\
®

Starting a Test Plugin Unsupervised CRANY

(Y \

smw:~> ipcs | grep -v post

------ Message Queues --------

key msgqid owner perms used-bytes messages
------ Shared Memory Segments --------

key shmid owner perms bytes nattch status
0x72060809 32769 600  [4194304 1

hore Arrays --------
i owner perms ngems

smw:~> xtpmd plugd @x7a@6@8@9|41943@4 plugin xjson ./xtpmd plugins.ini




Starting a Test Plugin Unsupervised CRANY

smw:~> ipcs | grep -v post
------ Message Queues --------

key msqid owner perms
------ Shared Memory Segments -- - O(KN
key s pwatt status

key vuﬁei\ i ; perms nsems

smw:~> xtpmd plugd 0x7a060809 4194304 plugin csv ./xtpmd plugins.ini




Design Considerations Covered in the Paper

e Limiting the plugin’s impact

e Library usage

e Time stamp formatting

e Translating binary fields

e Getting data off node

e Other formatting considerations

CUG 2017 Copyright 2017 Cray Inc.



NERSC Plugins cRas

Q \
S \
\

e Plugin data sent into NERSC Center-wide Data Collect

o https://cug.org/proceedings/cug2016 proceedings/includes/files/papl01.pdf \
e Implemented 5 plugins one for each data source

e Instances=bp;bc;cp;cc;job
e RabbitMQ is used to send data off the SMW

e Connection details in the configuration file
e Changes can be made without recompiling code

e Data written in JSON format
e Significantly increases Elastic ingest rate

CUG 2017 Copyright 2017 Cray Inc.


https://cug.org/proceedings/cug2016_proceedings/includes/files/pap101.pdf
https://www.elastic.co/

CUG 2017

Cori Problem Information Gathering

The next 5 slides are graphics from the paper

Collected looking into conditions at the time of
a reported thermal throttling event

Copyright 2017 Cray Inc.
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CName  ¢4-2 -
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Cabinet  c4-2c0 - Cabinet  c4-2 -
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Copyright 2017 Cray Inc.
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Wrap-up

e Collaborative effort
e Cray, customers, and the user community

e Allows streaming of
e Power, energy, thermal, and application meta-data

e Making that data available
e System administrators
e Application developers
e HPC research community

e As appropriate given site-level policy
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