
CBPM3 development

Antoine

CBPM meeting

May 22, 2020



Antoine Chapelain 20 juin 2014               2CBPM3 developmentAntoine Chapelain, Cornell U. May 22, 2020               2

Goal: mock end-to-end system

EPICS

CBPM IOC(s)

PYTHON

Controls

SQL/NoSQL

Database

PYTHON

Analysis

PYTHON

On-line display

PYTHON

Off-line display



Antoine Chapelain 20 juin 2014               3CBPM3 developmentAntoine Chapelain, Cornell U. May 22, 2020               3

Goal: mock end-to-end system

EPICS

CBPM IOC(s)

PYTHON

Controls

SQL/NoSQL

Database

PYTHON

Analysis

PYTHON

On-line display

PYTHON

Off-line display

today’s focus



Read/Write test:

PostgreSQL versus MongoDB
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Read/Write test

Write:

✗ continuously write to the database using the default implementation

Read:

✗ “on-line” read-out: fetch as fast as possible the last entry of each of the 120 

instruments →  5 instances running in parallel (on-line display)

✗ “off-line” read-out: fetch the last hour of data for all the 120 instruments → 2 

instance running in parallel (off-line display)

Question:

✗ will the read/write cruise steadily?

Everything (application and database) runs on cesr104
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 Load and memory

Cesr104 held up without issue: load and memory usage look good.

PostgreSQL: ~24-hour run MongoDB: ~24-hour run
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Write rate

The write rate held up as follow:

PostgreSQL: <write rate> = 111.81, std = 5.05, min = 0.31, max = 120.05 Hz

MongoDB: <write rate> = 103.89, std = 2.03, min = 0.25, max = 107.79 Hz

PostgreSQL MongoDB
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“on-line” read rate

The “on-line” read rate held up as follow:

PostgreSQL: <db rate> = 111.81, std = 5.05, min = 0.31, max = 120.05 Hz

MongoDB: <db rate> = 103.86, std = 2.48, min = 0.25, max = 107.86 Hz

PostgreSQL MongoDB
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Size

PostgreSQL:

✗ number of entries (rows): 975,954,120

✗ total storage size: 89,584,517,120 Bytes (no compression?)

✗ size per entry:  92 Bytes

MongoDB:

✗ number of entries (rows): 1,054,464,120 

✗ total storage size:  27,326,275,584 Bytes (86,553,929,850 Bytes uncompressed)

✗ size per entry: 26 Bytes

MongoDB (as expected given its columnar approach) does a good job at 

compressing. Are there compression options for PostgreSQL? Will talk to the IT 

group.
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“on-line” read rate: skipped triggers

PostgreSQL read-out:

99.99996% success
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“on-line” read rate: skipped triggers

MongoDB read-out:

99.998% success

MongoDB clearly performs worse than PostgreSQL by a factor 100.
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“on-line” query rate

PostgreSQL query rates:

<query rate> = 1156.22, std = 61.13,     min = 34.42,     max = 1587.55 [Hz]

<query rate> = 1151.47, std = 59.73,     min = 34.35,     max = 1590.56 [Hz]

<query rate> = 1160.88, std = 58.56,     min = 29.05,     max = 1575.62 [Hz]

<query rate> = 1159.98, std = 59.83,     min = 34.67,     max = 1573.26 [Hz]

<query rate> = 1152.59, std = 59.24,    min = 34.70,     max = 1570.90 [Hz]

MongoDB query rates:

<query rate> = 873.00,   std = 56.66,   min = 3.33, max = 1120.57 [Hz]

<query rate> = 875.20,   std = 56.44,    min = 3.32, max = 1114.02 [Hz]

<query rate> = 875.36,   std = 56.86,    min = 3.33, max = 1125.38 [Hz]

<query rate> = 871.17,   std = 56.69,    min = 2.83, max = 1116.99 [Hz]

<query rate> = 867.98,   std = 56.09,    min = 3.33, max = 1106.97 [Hz]
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“off-line” read rate

To collect what corresponds to the last hour of data, at 10 Hz, for all the 120 

instruments in one batch (4.32 million rows).

PostgreSQL MongoDB

<rate> = 0.06 Hz <rate> = 0.03 Hz
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Virtual memory usage

So far PostgreSQL is doing well on this front.

MongoDB on the other hand, given our configuration, does not release much 

memory when the DB is not used, and MongoDB multiple times caused memory 

swapping → crashing both PostgreSQL and MongoDB…. (there probably are good 

ways of configuring the server to avoid that).
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Outlook

Given:

✗ current configurations of PostgreSQL, MongoDB

✗ current codes to write/read to/from PostgreSQL and MongoDB

→ PostgreSQL performs better: MongoDB does not read-out as fast and its virtual 

memory management is causing problems.

I will go with PostgreSQL for now until/if we find a reason to re-asses.

Next steps:

✗ 2-week run at 10 Hz

✗ deploy skeleton on-line display to work out the implementation/deployment



Additional materials
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