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PostgreSQL write/read
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Default write implementation: COPY

✗ one table (contains the 120 instruments)

✗ each row (entry) in table has 6 values: instr id, timestamp and 4 button values

✗ code executes:

➢ one COPY from in-memory file containing information from 120 instruments

➢ followed by one commit

✗ one connection to database left open
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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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Limit write rate to 100 Hz

Though higher rates are achievable, this already provides a factor 10 margin over 

our 10 Hz design goal
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PostgreSQL load

Here are screenshots of the ‘top’ command:

before test start

right after test start 20 minutes after test start
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PostgreSQL load

Here are screenshots of the ‘top’ command:

before test start

right after test start 90 minutes after test start
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First 90 minutes: write rate

A steady 100 Hz! The “button” data is an incrementing counter → verified that all 

the expected data has been written to the database.
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First 90 minutes: read rate

The 5 “on-line” read-out of the last entry for each instrument held up the write 

rate, with the exception of 10-40 trigger skips (usually 1 or 2 triggers skipped per 

trigger skip).

trigger # for non-consecutive 
read-out triggers

one of the 5 
“on-line” instances
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Adding more “on-line” read-out?

Up to 10 “on-line” read-out on cesr104 → write rate takes a clear hit and the “on-

line” read-out skips more and more triggers

105# “on-line”:
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Why the decrease in performance?

no surprise: because 

the load is simply too 

much for the machine 

to handle…

this needs to be taken 

into account when 

designing/deploying 

applications
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Read-out code not running on cesr104

What if we run  10 ‘’on-line’’ and  2 ‘’off-line’’ from lnx6248 (and not cesr104)? 

Load on cesr104 is reduced (no Python code) and performance improved.

Even via the network the read-out rate keeps up with 100 Hz (tested from 

lnx6248, cesr109, ilc327) though with more trigger skips.
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Importance of indexing

From https://www.postgresql.org/docs/9.1/indexes.html: “Indexes are a common 

way to enhance database performance. An index allows the database server to 

find and retrieve specific rows much faster than it could do without an index. But 

indexes also add overhead to the database system as a whole, so they should be 

used sensibly.”

Given the same Python code for the “on-line” read-out, let’s:

Not using indexing

✗ write rate: steady ~450 Hz

✗ read rate: starts at ~10 Hz and decreases with table size increasing

Using indexing

✗ write rate: steady ~370 Hz

✗ read rate: steady ~370 Hz

Indexing is 
mandatory

https://www.postgresql.org/docs/9.1/indexes.html
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Indexing

The trick is to index only the columns that will be scanned, i.e., in our case:

✗ instrument id

✗ timestamp

Here I defined a PRIMARY KEY containing the two mentioned columns (this is one 

way of doing indexing):
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Outlook

PostgreSQL:

✗ performance seems more than enough if we design/deploy our applications 

keeping in mind all we learned

✗ going with that solution would make us (as of today) the only user of the CESR 

PostgreSQL database → optimal performance

MongoDB:

✗ want to give it a ‘’quick’’ try to see if there something more to gain with respect 

to PostgreSQL

MariaDB:

✗ for now: assuming performance similar to PostgreSQL since both SQL databases

✗ can play with it if we want to use it as our database



MongoDB write/read
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Default write implementation: insertMany

✗ one collection (contains the 120 instruments)

✗ each document in collection has 6 values: instr id, timestamp and 4 button

✗ code executes:

➢ one insertMany of 120 instruments (appended to a list)

✗ one connection to database left open

✗ timestamp is store as ‘_id’:

➢ ‘_id’ must be unique

➢ providing ‘_id’ avoids overhead of database creating ‘_id’ behind the scenes
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Write rate

A steady 430 Hz!
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Read/Write test

Write:

✗ continuously write to the database using the default implementation

Read:

✗ ‘’on-line’’ read-out: same code running 5 times in parallel to fetch as fast as 

possible the last entry of each of the 120 instruments (5 instances for the on-line 

display?)

✗ ‘’off-line’’ read-out: same code running 2 times in parallel to fetch the last hour 

of data for all the 120 instruments (2 instance for the  off-line display?)

Question:

✗ will the read/write cruise steadily?

Everything (application and database) runs on cesr104
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Limit write rate to 100 Hz

Though higher rates are achievable, this already provides a factor 10 margin over 

our 10 Hz design goal
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MongoDB load

Here are screenshots of the ‘top’ command:

before test start

right after test start 20 minutes after test start

45 minutes after test start
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First 45 minutes: read rate

The 5 ‘’on-line’’ read-out of the last entry for each instrument held up the write 

rate, with the exception of 10-35 trigger skips (usually 1 or 2 triggers skipped).

trigger # for non-consecutive 
read-out triggers



Additional materials



PostgreSQL vs MongoDB
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Highest write rate

Maximum write rate without read-out (both running simultaneously on cesr104)

MongoDB PostgreSQL

<rate> = 426 Hz <rate> = 387 Hz
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Write rate with read-out

Limited to 100 Hz write rate with 5 ‘’on-line’’ and 2 ‘’off-line’’ read-out → both 

keep up
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MongoDB

10min

1 hour
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