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SQLTrack

SQLTrack is a set of tools to track your (machine learning) experiments. While using other tools like Sacred or mlflow
tracking, we found that they limited how we could track our experiments and later what analyses we could perform.
What we realized is that it is ultimately futile for library authors to guess how experiment data will be used. If it was
possible for a library to cater to every single use case it would then become too bloated to use.

That is why our goal is to collect a wide variety of examples for analyses and visualizations to empower our users,
instead of providing complex functionality in our package.

To that end, SQLTrack only provides a basic schema of experiments, runs, and metrics that you can extend to suit your
needs, as well as some basic tools to set up the database and store experiment data.

Here is a minimal example for how to track an experiment:

import sqltrack

def main():
client = sqltrack.Client()
experiment = sqltrack.Experiment(client, name="ImageNet")
run = experiment.get_run()
with run.track():

pass

if __name__ == "__main__":
main()
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1.1 Getting started

Currently SQLTrack supports PostgreSQL through the psycopg driver. We don’t plan on adding support any other
databases, except SQLite if there is demand for it. We’ve tried using ORMs, but found that they made things way more
complicated than they needed to be and - most importantly - they obfuscated the DB schema from users. Ideally we
would use standard SQL and let users bring their own database Python DB-API 2.0 compatible driver, but that would
mean we lose access to advanced features like indexable JSONB columns.

1.1.1 Installation

SQLTrack can be installed like any other Python package, e.g., pip install sqltrack. By default only core dependencies
are installed, which speeds up usage in containerized environments. Core functionality located in the toplevel package
sqltrack allows tracking experiments and working with the database. To use some of the convenience functions for
anaylsis later, install the full package with pip install sqltrack[full].

On Linux, your distribution repositories should include a version of PostgreSQL you can use. We develop against 13,
but any currently supported version should work. There are also install instructions for MacOS and Windows.

1.1.2 Base schema

This is the basic schema SQLTrack defines (minus some details like indexes), with tables experiments,
experiment_relationships, runs, run_relationships, and metrics.

runs.status has the custom enum type runstatus. It behaves like text when used with the psycopg driver. Possible
values have been lifted from Slurm job status.

BEGIN;

CREATE TABLE applied_migrations (
name TEXT,
PRIMARY KEY(name)

);

CREATE TABLE experiments (
id BIGINT GENERATED BY DEFAULT AS IDENTITY,
time_created TIMESTAMP WITH TIME ZONE NOT NULL DEFAULT CURRENT_TIMESTAMP,
name TEXT NOT NULL,

comment TEXT,
tags JSONB,

(continues on next page)
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(continued from previous page)

PRIMARY KEY (id),
UNIQUE(name)

);

CREATE INDEX experiments_tags_gin ON experiments USING GIN (tags);
CREATE INDEX experiments_tags_gin_path ON experiments USING GIN (tags jsonb_path_ops);

CREATE TABLE experiment_relationships (
from_id BIGINT NOT NULL,
kind TEXT NOT NULL,

to_id BIGINT NOT NULL,
PRIMARY KEY(from_id, kind, to_id),
FOREIGN KEY(from_id) REFERENCES experiments(id),
FOREIGN KEY(to_id) REFERENCES experiments(id)

);

CREATE TYPE runstatus AS ENUM (
'BOOT_FAIL',
'CANCELLED',
'CONFIGURING',
'COMPLETED',
'COMPLETING',
'DEADLINE',
'FAILED',
'NODE_FAIL',
'OUT_OF_MEMORY',
'PENDING',
'PREEMPTED',
'RESV_DEL_HOLD',
'REQUEUE_FED',
'REQUEUE_HOLD',
'REQUEUED',
'RESIZING',
'REVOKED',
'RUNNING',
'SIGNALING',
'SPECIAL_EXIT',
'STAGE_OUT',
'STOPPED',
'SUSPENDED',
'TIMEOUT'

);

CREATE TABLE runs (
id BIGINT GENERATED BY DEFAULT AS IDENTITY,
experiment_id BIGINT NOT NULL,
status runstatus NOT NULL DEFAULT 'PENDING',
time_created TIMESTAMP WITH TIME ZONE NOT NULL DEFAULT CURRENT_TIMESTAMP,
time_started TIMESTAMP WITH TIME ZONE,
time_updated TIMESTAMP WITH TIME ZONE,

comment TEXT,
tags JSONB,

(continues on next page)
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args JSONB,
env JSONB,

PRIMARY KEY(id),
FOREIGN KEY(experiment_id) REFERENCES experiments(id) ON DELETE CASCADE

);

CREATE INDEX runs_tags_gin ON runs USING GIN (tags);
CREATE INDEX runs_tags_gin_path ON runs USING GIN (tags jsonb_path_ops);
CREATE INDEX runs_args_gin ON runs USING GIN (args);
CREATE INDEX runs_args_gin_path ON runs USING GIN (args jsonb_path_ops);
CREATE INDEX runs_env_gin ON runs USING GIN (env);
CREATE INDEX runs_env_gin_path ON runs USING GIN (env jsonb_path_ops);

CREATE TABLE run_relationships (
from_id BIGINT NOT NULL,
kind TEXT NOT NULL,

to_id BIGINT NOT NULL,
PRIMARY KEY(from_id, kind, to_id),
FOREIGN KEY(from_id) REFERENCES runs(id) ON DELETE CASCADE,
FOREIGN KEY(to_id) REFERENCES runs(id) ON DELETE CASCADE

);

CREATE TABLE metrics (
run_id INTEGER NOT NULL,
step BIGINT NOT NULL DEFAULT 0,
progress DOUBLE PRECISION NULL DEFAULT 0.0,

PRIMARY KEY (run_id, step, progress),
FOREIGN KEY(run_id) REFERENCES runs(id) ON DELETE CASCADE

);

END;

Note that the metrics table doesn’t contain any columns to store metrics yet. Users need to add these as required.
E.g., a script to add columns for timing, loss, and accuracy in train, validation, and test phases could look like this:

BEGIN;

ALTER TABLE metrics
ADD COLUMN train_start TIMESTAMP WITH TIME ZONE,
ADD COLUMN train_end TIMESTAMP WITH TIME ZONE,
ADD COLUMN train_loss FLOAT,
ADD COLUMN train_top1 FLOAT,
ADD COLUMN train_top5 FLOAT,
ADD COLUMN val_start TIMESTAMP WITH TIME ZONE,
ADD COLUMN val_end TIMESTAMP WITH TIME ZONE,
ADD COLUMN val_loss FLOAT,
ADD COLUMN val_top1 FLOAT,
ADD COLUMN val_top5 FLOAT,
ADD COLUMN test_start TIMESTAMP WITH TIME ZONE,
ADD COLUMN test_end TIMESTAMP WITH TIME ZONE,
ADD COLUMN test_loss FLOAT,
ADD COLUMN test_top1 FLOAT,

(continues on next page)
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ADD COLUMN test_top5 FLOAT;

END;

Now you might ask why we make you add columns for your metrics, because that might seem annoying and wasteful
compared to a normalized name+value approach like what mlflow uses. But don’t worry, because PostgreSQL is
smart. Any NULL values aren’t actually stored. It only stores values that are not NULL and uses a bitmap to keep
track of them. Also, each row has a fixed size header of ~23 bytes and mlflow uses one row per metric value. Since
we store many metric values in a row we can afford really large bitmaps to track those NULL values before we come
out worse.

Put your instructions to add metrics columns etc. in a SQL script file, e.g. v001.sql, for use later. Add v002.sql
etc. to update your schema.

1.1.3 Setup the database

SQLTrack provides a simple tool to setup your database.

usage: sqltrack [-h] [-u USER] [-a HOST] [-d DATABASE] [-s SCHEMA] [-c CONFIG_PATH]
→˓{setup} ...

positional arguments:
{setup} Available commands.

setup Setup and migrate the database.

options:
-h, --help show this help message and exit
-u USER, --user USER username
-a HOST, --host HOST DB host (and port)
-d DATABASE, --database DATABASE

database name
-s SCHEMA, --schema SCHEMA

schema name
-c CONFIG_PATH, --config-path CONFIG_PATH

path to config file

User, host, database, and schema as parameters given on the command line take priority, but you can also de-
fine environment variables SQLTRACK_DSN_<PARAM> to set them. More info on available parameters can be found
here <https://www.postgresql.org/docs/current/libpq-connect.html#LIBPQ-PARAMKEYWORDS>. Finally, most con-
venient is probably to store them in a config file. The default path is ./sqltrack.conf

user=<USER>
host=<HOST>
database=<DATABASE>
schema=<SCHEMA>

Those SQL script files you created earlier? This is where you use them. Run the setup command with them, e.g.
sqltrack setup v001.sql. This creates the base schema and updates it with your definitions.
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1.1.4 Track an experiment

from random import random
import sqltrack

def main():
client = sqltrack.Client()
experiment = sqltrack.Experiment(client, name="Very science, much data")
run = experiment.get_run()
with run.track():

for epoch in range(90):
metrics = {"train_loss": random(), "train_top1": random()}
run.add_metrics(step=epoch, progress=epoch/epochs, **metrics)

1.1.5 Analyzing results

This is where it’s up to you. We recommend Jupyter Lab to interact with the database, but plain Jupyter or alternatives
like Plotly Dash <https://dash.plotly.com/introduction> work well too. Look at the examples directory in our repository
to get some ideas. But really, you’re the experimenter, you know best what to do with your data.

1.1.6 [Optional] Self-signed SSL certificate

You can create a SSL self-signed certificate to use with HTTPS:

openssl req -x509 -newkey rsa:4096 -keyout jupyter.key -out jupyter.crt -sha256 -days␣
→˓365 -nodes

Start Jupyter Lab with your certificate:

jupyter-lab [options...] --certfile jupyter.crt --keyfile jupyter.key

1.2 Why we made SQLTrack

Alternative title: “a rant about experiment tracking”.

For some reason tracking experiments is still hard today. It shouldn’t be. Here’s our thoughts on the topic. Just bullet
points for now, since we can’t be bothered to ask ChatGPT to write it for us.

• How to keep track of your experiment results?

– Experiment data is precious

– Structure is necessary to compare experiment runs

– Ad-hoc methods (spreadsheets et al.) can work well, but become cumbersome for hundreds/thousands of
runs

– Need automated solutions

• Are hosted tracking services a good idea?

– Many solutions (like wandb) to choose from

– Typically a free-tier for individuals, but very costly for teams

1.2. Why we made SQLTrack 7



SQLTrack

– Service can go down, or become slow (will happen right before a paper deadline)

– Service provider can change conditions, effectively hold data hostage (e.g., introducing a monthly tracking
time limit for free users)

– Self-hosing is a must!

• What self-hosted solutions are there?

– Basically mlflow

∗ Basic use cases are easy enough

∗ Terse, but OK documentation

∗ Comes with a first-party web GUI

– Alternatives

∗ Sacred

· OG tracking & reproducibility tool

· Cool features like code versioning and automatic arameter parsing

· GUI frontends are available, but none of them do what we need

∗ ploomber-engine

· Inspiration for our solution, but lots of limitations

· Flat hierarchy with just experiments, no runs

· Only one set of metrics per experiment

· Relies on magic to detect metrics from global scope

∗ MLTRAQ

· Similar to our solution

· DB schema with one row per experiment and deeply nested JSON columns

· Every time a metric is added the whole row needs to be rewritten

· Should be a performance nightmare

– Are we missing something? Let us know

• Our issues with mlflow

– No concept of authentication, users, permissions, . . . need to do everything yourself

– By default all tracked parameters & environment are display in GUI

∗ Need to select relevant columns

∗ URL is used to store settings, including selected columns

∗ Selection stops working if you have too many columns, because URL is too long

– Cannot change the order of columns in tables

– Run overview always shows lastest metric value

∗ Schema makes aggregation over metric tables slow

∗ A separate table with the lastest value per run is used as a workaround

∗ Other aggretations could be done similarly, but it is difficult to add them and this doesn’t scale

8 Chapter 1. Contents
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– Runs cannot have relationships to other runs

∗ Pre-training? Fine-tuning?

– Graphs are too small

– So much clicking, let us program our analyses already!

• Our solution: just use SQL!

– SQL is almost 50 years old and still relevant, so it has to have done something right

∗ Mature ecosystem with great tools and tons of great resources to learn

∗ A lot of people know it already

∗ Fine-grained user privilege controls down to single tables

– Experiment data is not actually that complex, easy to map to relational DBs, especially with modern features
like JSON columns

– You know your experiments, just define your metrics as columns, avoid mlflow performance problems

– Build whichever analyses you like, display them wherever, e.g. as reports with notes in Jupyter Notebooks

– Trivial conversion from SQL to Pandas Dataframe

– SQL + Pandas + Jupyter = insane flexibility FOR FREE

1.3 API reference

1.3.1 sqltrack package

Module contents

class sqltrack.Client(config_path: str = None, **kwargs)
Bases: object

Creates and manages psycopg.Connection objects when used as a context manager:

client = Client(...)
with client.connect() as conn

with conn.cursor() as cursor:
...

Alternatively, if you don’t need to use the connection directly, you can also get a cursor:

client = Client(...)
with client.cursor() as cursor:

...

Connection parameters are given as kwargs. Common options are user, dbname, host, and schema (a short-
hand for setting the search_path option). For the full list of available parameters, see https://www.postgresql.
org/docs/current/libpq-connect.html#LIBPQ-PARAMKEYWORDS

Parameters passed from Python take priority, but they may also be passed as environment variables
SQLTRACK_DSN_<PARAM> (e.g., SQLTRACK_DSN_USER), or loaded from a config file, by default ./sqltrack.
conf.

1.3. API reference 9
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Experiment and Run objects obtain connections as required. Nested contexts reuse the same connection (reen-
trant), so they can be used to avoid connecting to the database multiple times over a short period. E.g., the
following snippet will connect only once, with the caveat that everything happens within the same transaction:

def do_queries(client, ...):
with client.cursor() as cursor:

cursor.execute(...)
...

client = Client(...)
with client.connect():

do_queries(client, ...)
do_queries(client, ...)
do_queries(client, ...)

Parameters

• config_path – Path to config file, defaults to SQLTRACK_CONFIG_PATH environment vari-
able, and finally ./sqltrack.conf

• kwargs – Connection parameters

commit()

Convenience function to call commit on the DB connection. Raises RuntimeError when not connected.

connect()→ Connection
Context manager that connects to the DB. Use in with statement:

with client.connect() as conn:
... connection things ...
with client.cursor() as cursor:

... cursor things ...
... connection things ...

The connection is closed and any changes comitted when the with block ends.

Nested contexts reuse the same connection (reentrant), so they can be used to avoid connecting to the
database multiple times over a short period. E.g., the following snippet will connect only once, with the
caveat that everything happens within the same transaction:

def do_queries(client, ...):
with client.cursor() as cursor:

cursor.execute(...)
...

client = Client(...)
with client.connect():

do_queries(client, ...)
do_queries(client, ...)
do_queries(client, ...)

cursor()→ Cursor
Connect to the DB and return a cursor. Use in with statement:

10 Chapter 1. Contents
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with client.cursor() as cursor:
... cursor things ...

The connection is closed and any changes comitted when the with block ends.

rollback()

Convenience function to call rollback on the DB connection. Raises RuntimeError when not connected.

class sqltrack.Experiment(client: Client, experiment_id: int | None = None, name: str | None = None,
comment: str | None = None, tags: Iterable[str] | None = None)

Bases: object

Helper class to create experiments, as well as runs for experiments.

Note: Parameters comment and tags are ignored if the experiment already exists.

Parameters

• client – Client object to use

• experiment_id – ID of the experiment; may be None if name is given

• name – name of the experiment; may be None if experiment_id is given

• comment – text comment; See experiment_set_comment() for details

• tags – list of experiment tags; See experiment_set_tags() for details

add_relationship(kind: str, to_id: int)
Add a relationship to another experiment.

add_tags(*tags: str)
Add tags to the experiment.

get_run(run_id: int | str | None = None, status: str | None = None, comment: str | None = None, tags:
Iterable[str] | None = None, args: 'auto' | dict | None = None, env: 'auto' | dict | None = None,
updated: 'auto' | datetime | None = None)→ Run

Get a Run object, see its documentation for more details.

remove_relationship(kind: str, to_id: int)
Remove a relationship to another experiment.

remove_tags(*tags: str)
Remove tags from the experiment.

set_comment(comment: str)
Set the experiment comment.

set_name(name: str)
Set the experiment name.

set_tags(*tags: str)
Set tags of the experiment.
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class sqltrack.Run(client: Client, experiment_id: int | None = None, run_id: int | str | None = None, status: str
| None = None, comment: str | None = None, tags: Iterable[str] | None = None, args: 'auto'
| dict | None = None, env: 'auto' | dict | None = None, updated: 'auto' | datetime | None =
None)

Bases: object

Helper class to manage runs.

Note: If run_id is None, a new run with an unused ID is created.

Parameters

• client – Client object to use

• experiment_id – ID of the experiment; may be None if an existing run_id is given

• run_id – ID of the run; if None an unused ID is chosen; if string then load ID from that
environment variable

• comment – just some text comment; See run_set_comment() for details

• tags – list of run tags; See run_set_tags() for details

• args – run parameters; See run_set_args() for details

• env – environment variables; See run_set_env() for details

• updated – update timestamp; See run_set_updated() for details

add_args(args: 'auto' | dict | None = 'auto')
Add parameters to the run. See run_add_args() for details.

add_env(env: 'auto' | dict | None = 'auto')
Add environment variables to the run. See run_add_env() for details.

add_metrics(step: int = 0, progress: float = 0.0, set_updated: 'auto' | datetime | None = 'auto', **metrics)
Add metrics to the run. See run_add_metrics() for details.

add_relationship(kind: str, to_id: int)
Add a relationship to another run.

add_tags(*tags: str)
Add tags to the run.

remove_args(args: 'auto' | dict | None = 'auto')
Remove parameters from the run. See run_remove_args() for details.

remove_env(env: 'auto' | dict | None = 'auto')
Remove environment variables from the run. See run_remove_env() for details.

remove_relationship(kind: str, to_id: int)
Remove a relationship to another run.

remove_tags(*tags: str)
Remove tags from the run.

set_args(args: 'auto' | dict | None = 'auto')
Set the run parameters. See run_set_args() for details.
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set_comment(comment: str)
Set the run comment.

set_created(dt: 'auto' | datetime | None = 'auto')
Set time_created for the run. See run_set_created() for details.

set_env(env: 'auto' | dict | None = 'auto')
Set the run environment. See run_set_env() for details.

set_started(dt: 'auto' | datetime | None = 'auto')
Set time_started for the run. See run_set_started() for details.

set_status(status: str)
Set the run status. See run_set_status() for details.

set_tags(*tags: str)
Set the run tags.

set_updated(dt: 'auto' | datetime | None = 'auto')
Set time_updated for the run. See run_set_updated() for details.

start(terminated='CANCELLED', started: 'auto' | datetime | None = 'auto', updated: 'auto' | datetime | None
= 'auto', args: 'auto' | dict | None = None, env: 'auto' | dict | None = None)

Start the run, setting its status to RUNNING, among other values like time_started, depending on pa-
rameters.

Parameters

• terminated – status in case SIGTERM is received during the run; see also sqltrack.
sigterm

• started – what to do about time_started; See run_set_started() for details

• updated – what to do about time_updated; See run_set_updated() for details

• env – control what to do about the run’s env; See run_set_env() for details

stop(status='COMPLETED', updated: 'auto' | datetime | None = 'auto')
Stop the run, setting its status to COMPLETED and time_started to now (default), depending on pa-
rameters.

Parameters

• status – status to set (default: COMPLETED); See run_set_status() for details

• updated – what to do about time_updated; See run_set_updated() for details

track(normal='COMPLETED', exception='FAILED', interrupt='CANCELLED', terminated='CANCELLED',
started: 'auto' | datetime | None = 'auto', updated: 'auto' | datetime | None = 'auto', args: 'auto' | dict |
None = None, env: 'auto' | dict | None = None)

A context manager to track the execution of the run. This is equivalent to calling start and stop separately
with the appropriate status value.

Parameters

• normal – status in case the run completes normally

• exception – status in case an exception occurs

• interrupt – status in case SIGINT is received during the run

• terminated – status in case SIGTERM is received during the run; see also sqltrack.
sigterm
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• started – what to do about time_started; See run_set_started() for details

• updated – what to do about time_updated; See run_set_started() for details

• env – control what to do about the run’s env; See run_set_env() for details

sqltrack.experiment_add_relationship(client: Client, from_id: int, kind: str, to_id: int)
Add a relationship between two experiments.

sqltrack.experiment_add_tags(client: Client, experiment_id: int, *tags: str)
Add tags to an experiment.

sqltrack.experiment_remove_relationship(client: Client, from_id: int, kind: str, to_id: int)
Remove a relationship between two experiments.

sqltrack.experiment_remove_tags(client: Client, experiment_id: int, *tags: str)
Remove tags from an experiment.

sqltrack.experiment_set_comment(client: Client, experiment_id: int, comment: str)
Set an experiment comment.

sqltrack.experiment_set_name(client: Client, experiment_id: int, name: str | None)
Set an experiment name.

sqltrack.experiment_set_tags(client: Client, experiment_id: int, *tags: str)
Set tags of an experiment.

sqltrack.run_add_args(client: Client, run_id: int, args: 'auto' | dict | None = 'auto')
Add some parameters to an existing run. See sqltrack.args.detect_args() for details on detection in auto
mode.

Parameters

• client – the Client to use

• run_id – which existing run to update

• args – the parameters, may be 'auto' (detect parameters), dict, or None (do nothing)

sqltrack.run_add_env(client: Client, run_id: int, env: 'auto' | dict | None = 'auto')
Add some environment variables to an existing run.

Parameters

• client – the Client to use

• run_id – which existing run to update

• env – the environment, may be 'auto' (set to os.environ), dict, or None (do nothing)

sqltrack.run_add_metrics(client: Client, run_id: int, step: int = 0, progress: float = 0.0, **metrics)
Add metrics to a run.

sqltrack.run_add_relationship(client: Client, from_id: int, kind: str, to_id: int)
Add a relationship between two runs.

sqltrack.run_add_tags(client: Client, run_id: int, *tags: str)
Add tags to an existing run.

Parameters

• client – the Client to use

• run_id – which existing run to update
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• tags – tags to add

sqltrack.run_from_env(client: Client)→ Run
Get the Run object defined by environment variables. The experiment is defined by at least one or both of
SQLTRACK_EXPERIMENT_NAME and SQLTRACK_EXPERIMENT_ID, and optionally SQLTRACK_RUN_ID.

sqltrack.run_remove_args(client: Client, run_id: int, *args: str)
Remove some parameters from an existing run.

Parameters

• client – the Client to use

• run_id – which existing run to update

• args – names to remove from parameters

sqltrack.run_remove_env(client: Client, run_id: int, *env: str)
Remove some environment variables from an existing run.

Parameters

• client – the Client to use

• run_id – which existing run to update

• env – names to remove from env

sqltrack.run_remove_relationship(client: Client, from_id: int, kind: str, to_id: int)
Remove a relationship between two runs.

sqltrack.run_remove_tags(client: Client, run_id: int, *tags: str)
Remove tags from an existing run.

Parameters

• client – the Client to use

• run_id – which existing run to update

• tags – tags to remove

sqltrack.run_set_args(client: Client, run_id: int, args: 'auto' | dict | None = 'auto')
Set run parameters. See sqltrack.args.detect_args() for details on detection in auto mode.

Parameters

• client – the Client to use

• run_id – which existing run to update

• args – the parameters, may be 'auto' (detect parameters), dict, or None (do nothing)

sqltrack.run_set_comment(client: Client, run_id: int, comment: str | None)
Set the comment for an existing run. If comment is None, do nothing.

sqltrack.run_set_created(client: Client, run_id: int, dt: 'auto' | datetime | None = 'auto')
Set time_created for an existing run.

Parameters

• client – the Client to use

• run_id – which existing run to update
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• dt – the timestamp, may be 'auto' (set to now), timezone aware datetime, or None (do
nothing)

sqltrack.run_set_env(client: Client, run_id: int, env: 'auto' | dict | None = 'auto')
Set run environment.

Parameters

• client – the Client to use

• run_id – which existing run to update

• env – the environment, may be 'auto' (set to os.environ), dict, or None (do nothing)

sqltrack.run_set_started(client: Client, run_id: int, dt: 'auto' | datetime | None = 'auto')
Set time_started for an existing run.

Parameters

• client – the Client to use

• run_id – which existing run to update

• dt – the timestamp, may be 'auto' (set to now), timezone aware datetime, or None (do
nothing)

sqltrack.run_set_status(client: Client, run_id: int, status: str | None)

Set a run status to one of the following:

• BOOT_FAIL

• CANCELLED

• CONFIGURING

• COMPLETED

• COMPLETING

• DEADLINE

• FAILED

• NODE_FAIL

• OUT_OF_MEMORY

• PENDING

• PREEMPTED

• RESV_DEL_HOLD

• REQUEUE_FED

• REQUEUE_HOLD

• REQUEUED

• RESIZING

• REVOKED

• RUNNING

• SIGNALING

• SPECIAL_EXIT
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• STAGE_OUT

• STOPPED

• SUSPENDED

• TIMEOUT

Does nothing if status is None.

sqltrack.run_set_tags(client: Client, run_id: int, *tags: str)
Set the tags of an existing run.

Parameters

• client – the Client to use

• run_id – which existing run to update

• tags – the tags

sqltrack.run_set_updated(client: Client, run_id: int, dt: 'auto' | datetime | None = 'auto')
Set time_updated for an existing run.

Parameters

• client – the Client to use

• run_id – which existing run to update

• dt – the timestamp, may be 'auto' (set to now), timezone aware datetime, or None (do
nothing)

1.3.2 sqltrack.args module

sqltrack.args.convert_argument(name: str, value: str)→ object
If the given value is type str(), try to apply all registered argument conversions in order. If no conversion works
the original string is returned.

By default conversions are attempted as follows:

• name matches *int -> int

• name matches *float -> float

• name matches *complex -> complex

• name matches *path -> pathlib.Path

• name matches *json -> json.loads()

• name matches *str -> str

• try int

• try float

• try complex

• try json.loads()

You can register new conversions (or replace existing ones) with register_conversion(). The final trial and
error stage is fixed.
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sqltrack.args.convert_arguments(args: dict, simplify_names=True)→ ParsedOptions | None
Apply convert_argument() to all argument values in the given dictionary. Returns a new docopt.
ParsedOptions dictionary with converted arguments, or None if input was None.

If simplify_names is True argument names are simplified. Leading dashes are stripped, any remaining dashes
are replaced with underscores, and angle brackets are removed.

sqltrack.args.detect_args(path: Path | str | None = None, **kwargs)→ ParsedOptions | None
Try to detect command line arguments using docopt. Docstrings are extracted from the file at the given path.
sys.argv[0] is used if no path is given.

First, docstrings of functions decorated with docopt_arguments() or docopt_main() are parsed in the order
that they appear, and finally the module docstring. The first set of arguments that is successfully parsed is
returned.

Parameters

• path – Use docstrings from this file, or sys.argv[0] if None

• kwargs – extra arguments passed to docopt.docopt()

sqltrack.args.docopt_arguments(f=None, main=False, main_guard=True, **kwargs)
Decorator to parse command line arguments using docopt. The decorated function must accept one positional
argument, e.g.:

@docopt_arguments
def main(args):

...

The function docstring is parsed first, then the module docstring. The first set of successfully parsed arguments
is passed to the function. ValueError is raised if parsing fails for all docstrings.

You can provide additional arguments, or override command line arguments by passing a dictionary to the
wrapped function: main({"good": True}). An empty dictionary (main({})) has no effect.

Parameters

• f – the decorated function, filled in by the Python

• main – if True, immediately run f with parsed args

• main_guard – if True, guard execution of f with if __name__ == "__main__"

• kwargs – extra arguments passed to docopt.docopt()

sqltrack.args.docopt_main(f=None, main_guard=True, **kwargs)
Decorator to parse command line arguments using docopt <https://github.com/jazzband/docopt-ng>. This is an
alias for:

@docopt_arguments(main=True)
def main(args):

...

Functions decorated like this are immediately executed, so they need to be located at the end of the file after any
other definitons. If this is not what you want, use docopt_arguments() instead:

@docopt_arguments
def main(args):

...

(continues on next page)
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(continued from previous page)

if __name__ == "__main__":
main({})

sqltrack.args.docopt_parse_docstrings(docstrings: Iterable[str], simplify_names=True, **kwargs)→
ParsedOptions

Use the docopt() package to parse arguments based on the POSIX definition of calling syntax in the given doc-
strings. Arguments of the first successful parsing are returned. Raises ValueError if parsing all given docstrings
fails.

Arguments are converted from strings using convert_arguments().

Parameters

• docstrings – docstrings to parse, None values are ignored

• simplify_names – if True, simplify argument names; See convert_arguments() for
details

• kwargs – extra arguments passed to docopt.docopt()

sqltrack.args.make_conversion(pattern: str, func: Callable)
Create a function that applies the given conversion function to arguments whose names match the given pattern.

Parameters

• pattern – A fnmatch.fnmatch() pattern

• func – A function that accepts one string argument and returns the converted result

sqltrack.args.register_conversion(name: str, func: Callable)
Register a function for automatic argument conversion.

1.3.3 sqltrack.commands package

Submodules

sqltrack.commands.migrate module

sqltrack.commands.migrate.migrate(client: Client, paths: Iterable[str] | Path)
Execute SQL scripts to setup/migrate the database. The included base.sql script is always executed first. User-
defined scripts are run in the order they are given. A script is never run twice. Whether a script has already been
run before is determined by filename. Thus base.sql cannot be used as filename for user-defined scripts.

Example script with timestamps, loss and accuracies for training, validation, and test phases:

BEGIN;

ALTER TABLE metrics
ADD COLUMN train_start TIMESTAMP WITH TIME ZONE,
ADD COLUMN train_end TIMESTAMP WITH TIME ZONE,
ADD COLUMN train_loss FLOAT,
ADD COLUMN train_top1 FLOAT,
ADD COLUMN train_top5 FLOAT,
ADD COLUMN val_start TIMESTAMP WITH TIME ZONE,
ADD COLUMN val_end TIMESTAMP WITH TIME ZONE,

(continues on next page)
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(continued from previous page)

ADD COLUMN val_loss FLOAT,
ADD COLUMN val_top1 FLOAT,
ADD COLUMN val_top5 FLOAT,
ADD COLUMN test_start TIMESTAMP WITH TIME ZONE,
ADD COLUMN test_end TIMESTAMP WITH TIME ZONE,
ADD COLUMN test_loss FLOAT,
ADD COLUMN test_top1 FLOAT,
ADD COLUMN test_top5 FLOAT;

END;

Parameters

• client – Client to connect to the database

• paths – Paths to SQL scripts; executed in the order that they are given

1.3.4 sqltrack.notebook module

sqltrack.notebook.format_bool(b: bool, na_rep='--')→ str
Return bool value.

Parameters

• b – bool to format

• na_rep – replacement string for NaN values

sqltrack.notebook.format_dataframe(df: DataFrame, formatting: dict | None = None, na_rep='--',
relative_datetimes: bool = True, string_ellipsis: str | bool = 'left')→
str

Returns a copy of the given Pandas DataFrame with formatting applied.

By default the following functions are applied to these the following columns (case-insensitive):

• " ": format_marked()

• "m": format_marked()

• "marked": format_marked()

• "s": format_status()

• "status": format_status()

• "tags": format_tags()

• "progress": format_percentage()

If the column name is not found in the formatting function dictionary, then the formatting function is selected
based based on dtype:

• Any datetime-like: format_datetime_relative() or format_datetime() if
relative_datetimes is False

• Any str-like: format_string() with the given string_ellipsis parameter

Parameters
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• formatting – overwrite the default format functions for named columns; names are case-
insensitive

• relative_datetimes – if True (default), use format_datetime_relative() for
columns with datetime-like dtype, else format_datetime()

• string_ellipsis – passed as ellipsis parameter to format_string() for columns
with str-like dtype

sqltrack.notebook.format_datetime(dt: datetime, sep=' ', timespec='seconds', na_rep='--')→ str
Return datetime in ISO format.

Parameters

• dt – datetime to format

• sep – date and time separator

• timespec – precision of the time part, one of ‘auto’, ‘hours’, ‘minutes’, ‘seconds’, ‘millisec-
onds’ and ‘microseconds’

• na_rep – replacement string for NaN values

sqltrack.notebook.format_datetime_relative(dt: datetime, sep=' ', timespec='seconds', na_rep='--')→ str
Return time since given datetime in human-readable form.

Parameters

• dt – datetime to format

• sep – date and time separator

• timespec – precision of the time part, one of ‘auto’, ‘hours’, ‘minutes’, ‘seconds’, ‘millisec-
onds’ and ‘microseconds’

• na_rep – replacement string for NaN values

sqltrack.notebook.format_float(v: float, spec='.2f', na_rep='--')→ str
Format a float value.

Parameters

• v – float value to format

• spec – format spec; default ".2f"

• na_rep – replacement string for NaN values

sqltrack.notebook.format_marked(is_marked: bool)
If is_marked is True, return a gold star, else empty string.

sqltrack.notebook.format_percentage(v, mul=100, spec='.1f', na_rep='--')→ str
Returns a percentage value with bar in background.

Parameters

• v – percentage value to format

• mul – multiplicative factor for display; defaults to 100 for float values in [0,1]

• spec – format spec; default ".1f"

• na_rep – replacement string for NaN values
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sqltrack.notebook.format_status(status: str)
Return an icon for the given status.

sqltrack.notebook.format_string(s: str, ellipsis='left', na_rep='--')→ str
Return string wrapped to display long text with ellipsis.

Parameters

• s – string to wrap

• ellipsis – if “left” (default), ellipsis is placed on the left and the end is displayed fully; if
True, ellipsis is placed on the right and the beginning of the string is displayed; if False, the
string is returne as-is

• na_rep – replacement string for NaN values

sqltrack.notebook.format_tags(tags: dict)
Return tag bubbles for the given tags.

sqltrack.notebook.format_timedelta(td: timedelta, na_rep='--')→ str
Return a timedelta in human-readable form.

Parameters

• td – timedelta to format

• na_rep – replacement string for NaN values

sqltrack.notebook.init_notebook_mode()

Add the sqltrack stylesheet to the notebook.

sqltrack.notebook.textcolor(text: str, colors: Sequence[str] = None)
Return a color name for the given text, based on its hash value.

1.3.5 sqltrack.pandas module

sqltrack.pandas.query_dataframe(cursor: Cursor, query: str | SQL, parameters=())→ DataFrame
Run a query and return the result as a Pandas DataFrame.

Parameters

• cursor – The psycopg Cursor to use

• query – The query to retrieve data

• parameters – Optional set of parameters passed to the cursor

1.3.6 sqltrack.queries module

sqltrack.queries.first_row(cursor: Cursor, query: str | SQL, parameters=())
Execute a query and return the first matching row, if any.

Parameters

• cursor – Cursor to use

• query – Query to execute

• parameters – Optional parameters
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sqltrack.queries.first_value(cursor: Cursor, query: str | SQL, parameters=())
Execute a query and return the first value of the first matching row, if any.

Parameters

• cursor – Cursor to use

• query – Query to execute

• parameters – Optional parameters

sqltrack.queries.first_values(cursor: Cursor, query: str | SQL, parameters=())
Execute a query and return the first value of each matching row.

Parameters

• cursor – Cursor to use

• query – Query to execute

• parameters – Optional parameters

1.3.7 sqltrack.sigterm module

1.3.8 sqltrack.util module

sqltrack.util.coalesce(*values)→ object
Returns the first none-None value.

sqltrack.util.load_config(path=None)→ dict
Parse config file. Parameters may be overridden by SQLTRACK_DSN_<PARAM> environment variables. Path de-
faults to ./sqltrack.conf.
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https://docs.python.org/3/library/stdtypes.html#str
https://www.psycopg.org/psycopg3/docs/api/sql.html#psycopg.sql.SQL
https://www.psycopg.org/psycopg3/docs/api/cursors.html#psycopg.Cursor
https://docs.python.org/3/library/stdtypes.html#str
https://www.psycopg.org/psycopg3/docs/api/sql.html#psycopg.sql.SQL
https://docs.python.org/3/library/functions.html#object
https://docs.python.org/3/library/stdtypes.html#dict
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