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Another boiler code source that Lightning can help reduce is in implementing command-line tools. In addition, it provides a standardized way to configure experiences using®© a single file that includes settings for the Trainer, as well as for the lightningmodule and lightningdatamodule classes extended by the user. The complete configuration is ©
automatically saved in the log-in direct. This has the advantage of greatly simplifying the reproducibility of experiences. The main requirement for extended user classes to become configurable is © all relevant init arguments should have type hints. This is not © a very demanding requirement, since it is © good practice to do anyway. As if the
arguments are described in the docstrings, then the help of the command-line tool will display them. Notice RelA¢mpagoCLlI is in beta and subject to changes. The implementation of command-line tools of © through the LightningCLI ©. The minimum installation of pyrotechnic lighting does not include this support. To allow it, or install Lightning as
pytorch-lightning[extra] or install the jsonargparse[signatures] package. The case where the LightningModule class of the user implements all the necessary * dataloader tools, a trainer.py© tool can be as simple as: cli = LightningCLI(MyModel) The help of the tool that describes all the configurable options and default values can be shown by
running python trainer.py --help. Default options can be changed by providing individual command-line arguments. However, it © best practice to create a configuration file and provide it to the tool. One way to do this would be: # Dump default configuration to have as reference python trainer.py fit --print config > config.yaml # your model using
the python trainer configuration. py fit --config config. yaml The introduction of the LightningCLI class takes care of analysing the command line and options of the configuration file, configuration, The classes, configuring a callback to save the configuration in the log directory and finally running the instructor. The resulting CLI object can be used,
for example, to obtain the model instance (CLI.MODEL). After several experiences with different settings, each will have in their respective log directory a config file. yaml. This file can be used for reference to in detail know all the settings that have been used for each specific experiment, and can also be used to trivially play a training, for example:
Python Trainer.py Fit --config Lightning Logs / Version 7 / config.yaml If a separate lightning class is required, the instructor tool only needs a small modification as follows: CLI = LightningCli (myModel, myDatamodule) The beginning of a possible implementation of mymodel, including the descriptions of recommended arguments in docstring, can
be the other below. Note that, using type tips and docstrings, there is no need to duplicate this information to set your configurable arguments. Class MyModel (LightningModule): Def _init _ (Self, Encoder Layers: INT = 12, Decoder Layers: List [int] = [2, 4]): """""ArGS model encoder-decoder example: Encoder Layers: Number of layers for
decoder layers encoder: Number of layers for each decoder block ""Super () ._init () self.save hyperparameters () With this model class, the help of the coach tool would be the following: $ Python Trainer.py Fit - Help Usage: Trainer.py [-H] [-config config] [-print_config [= {comments, skip null} +] ... Optional arguments: -h, --help Show this help
message and leave. - Config Config Config for a configuration file in JSON or YAML format. --print_config [= {comments, skip null} +] Print and output configuration. --seed Thing SEED TORE Set for an int to run Seed_Study with thisbefore the instantiation of classes (Type: optional [int], standard: null) Customize all aspects of training via flags: ... --
trainer.max_epochs Max_epochs Stop training once Number of hours A©time A© &© (type: optional[int], pattern: null) -trainer. MIN epochs MIN EPOCHS Force Training for at least these many © Pockets (type: optional[int], pattern: null)... Example of model encoder: ENCODER layers N o layers for the encoder (type: int, pattern: 12) -model.
LAYERS Number of layers for each decoder block (type: List[int], Pattern: [2, 4]) The default setting that the print option config © in yaml format and for the above example would be the following: python coach. py fit --print config template: decoder layers: -2 -4 codder layers: 12 coach: accelerator: null build Note that there is a section for each class
(model and coach) including all init class parameters. This grouping also © m m © used in formatting the help shown earlier. The CLI supports performing any coaching function from the command line, changing the sub-section provided: $python trainer. py --help use: trainer. py [-h] [-config CONFIG] [-print spelled config [=comments, skip is null}+]
{fit, validate, test, predict, tune}] pytorch-lightning trainer command line tool optional arguments: -Oh, help me. Show this message of help and get out. set CONFIG Path for a configuration file in json or yaml format. print-u config[={comments, skip u null}+ Print settings and leave. Subcommittees: For details of each subcommittee, add it as an
argument followed by --help. {fit,validate,test,predict,tune} Run the full optimization routine. validate Execute an © Evaluation pocket on the validation set. Test run an A © Assessment pocket on the test set. predict Run inference in your data. melody Runs routines to tune hyperparameters before training. python coach. py test --trainer. limit is
tested for batches=10[...] For each CLI implemented, users are encouraged to learn to reading the printed documentation with the option --help and use the option --print_config to guide the of config files. Some more details that may not be clear just reading the help are the following. LightningCLI © Based on argparse and as such follows the same
style of argument as many POSIX command line tools. Long options are prefixed with two strokes and their corresponding values must be provided with an empty space or an equal sign, such as value or option value. Command line options are analyzed from left to right, s o if a configuration appears several times the most right value will overwrite
the previous ones. If a class has an init meter that is © Necessary (this is ©, no value per default) © given as an option that makes it explained and more legible rather than based on positional arguments. By calling a CLI, all options can be provided using individual arguments. However, given the large number of options the CLIs have, it is
recommended t 0 use a combination of configuration files and individual arguments. Therefore, a common standard could be a single configuration file and just a few individual arguments that override patterns or values in the configuration, for example: $python trainer. py fit --config experiment defaults. yaml --trainer. max $u epochs 100 Another
common standard could be to have multiple configuration files: $python trainer. py --config configl. yaml --config config2. yaml test --config config3. yaml [...] As explained above, configl. yaml © first parsed and then config2. Yun. Therefore, if individual configurations are defined in both files, then those that are in config will be used.2 Yun. The
definitions in config-1. Yunl that are not in config.2. yaml are kept. The same goes for config3. Yun. The configuration files before the subcomming (test in this case) may contain personalised settings for several of them, for example: $cat config 1. yaml fit: trainer: limit train or batches: 100 10 TEST: Trainer: LIMIT TEST Batches: 10 While the passed
configuration files after the subcommand would be: $ Cat Config3.Yaml Trainer: LIMIT TRAIN BATCHES: 100 100 10 # The argument passed to "Trainer. Test (ckpt path = ...) "CKPT PATH:" A /PATH / TO / A/ CHECKPOINT "Option groups can also be given as independent configuration files: $ Python Trainer. Py Fit - Coach. YAML - Model model.
YAML --Data Data.YAML [...] When performing experiments in clusters, you may want to use a configuration that needs to be accessed from a remote location. Reliable Cli comes with FSSPEC support that allows you to read and write many types of remote file systems. An example is if you have installed the GCSFs, then a configuration can be stored
in a S3 bucket and accessed as: $ Python Trainer. py --config s3: //bucket/config.yaml [...] in some cases, people can go through an entire configuration in a variable of environment, which can also be Used instead of a path to a file, for example: $ Python Trainer. py fit --trainer "$ trainer config" --model "$ Model config" [...] An alternative to
environment variables could be for instantly the CLI with Env_Parse = TRUE. In this case, help shows the names of the environment variables for all options. A global configuration would be given in PL. config and there would be no need to specify any command line argument. It is also possible to set a path to a standard configuration file. If the file
exists, it will be loaded automatically without specifying any command line argument. Data arguments would replace the values in the standard configuration file. Loading a defaults my cli defaults file. YAML in the current work directory would be implemented as: cli = lightningcli (mymodel, mydatamodule, parser kwargs = {"default config files":
["my cli defaults.yaml"]}) or if you want patterns by subcommand: cli = lightningcli (MyModel, mydatamodule, parser kwargs = {"fit": {"default config files": ["My fit defaults.yaml"]}}) To load a file in the user's initial directory would be switching to ~/. My cliu has defaults. Yun. Note that this configuration © given through © parser s u kwargs.
More parameters are supported. For details, see again API documentation. The CLI is designed to start adjusting with minimal code changes. In class Instantiation, the CLI will automatically call the coach function associated with the subcommand since you don't have to do so. To avoid this, you can define the following argument: cli =
LightningCLI(MyModel, run=False) Jill35; True by default Jos35; you will have to call yourself a fit: cli. Coach. fit(cli.model) In this mode, there are subcommands added to the analyzer. This can be useful for implementing custom logic without having to subclass CLI, but still using the CLIJARDIM Instantization and Argument capabilities AINDA. A
very important argument from the Trainer class is the callbacks. In contrast to other simpler arguments that only require numbers or strings, callbacks expect a list of instances of Callback subclasses. To specify this type of argument in a config file, each callback must be given as a dictionary, including a Joshua class path item with a class import
path, and optionally an item in it Joshua args with arguments needed to instant it. Therefore, a simple configuration file example that defines a couple of callbacks is the following: coach: callbacks: - Joshua class path: pytorch blazeu lightning. Return. Previously on Stopping init: Patience: 5 -class - Joshua Way: lightning pytorch Baau. Return.
LearningRateMonitor init Sharp args:... Similar to callbacks, any arguments in Trainer and Extended User LightningModule and LightningDataModule classes that have as a type tip a class can be configured in the same way using the Joshua and init Joshua args class path. For particular callbacks, Lightning simplifies the command line so that only
the Callback name is required. The argument involves order issues and the user needs to pass the arguments as follows. Pito.callbacks={CALLBACK kearneu 1: josué name} \ coach. returns. {callback: josué 1: josué args Nicolau}=1\ coach. returns. {callback: josué 1: josué args hailed.} 2nd coach. callbacks={CALLBACK: josué n. josué name}
coach. returns. {callback: josué n: josué args Nicolau!an example: $ python ... --trainer.callbacks=EarlyStopping \--trainer.callbacks.patience=>5\--trainer.callbacks=LearningRateMonitor\--trainer.callbacks.log_interval=epoch Lightning provides a mechanism for you to add your own callbacks and benefit from the simplification of the command line as
described above: from pytorch lightning.utilities.cli import CALLBACK REGISTRY @CALLBACK REGISTRY customcallback class(Callback): ... cli = LightningCLI... $ python ... --trainer.callbacks=CustomCallback ... Note This short note is © only supported in the shell and not within class path a configuration file print config. trainer: callbacks: -
class path: your class path.CustomCallback init args: ... In the previous examples LightningCLI works only for a single model and datamodule class. However, there are many cases where the objective is © be able to easily perform many experiences for multiple models and datasets. Template and datamodule arguments can be undefined if a class
was registered first. This is © particularly interesting for library authors who want to provide their users with a range of templates to choose from: import flash.image from pytorch lightning.utilities.cli import MODEL REGISTRY, DATAMODULE REGISTRY @MODEL REGISTRY class MyModel(LightningModule): ... @DATAMODULE REGISTRY class
MyData(LightningDataModule): ... # registers all the 'LightningModule' subclasses of a MODELO REGISTRY.register classes(flash.image, LightningModule) # print(MODEL REGISTRY) # >>> registered objects: ['MyModel', 'ImageClassifier', 'ObjectDetector’, 'StyleTransfer’, ...] cli = LightningCLI() $ python trainer.py fit --model=MyModel --
model.feat dim=64 --data=MyData Note This abbreviated note is© only supported in the shell and not within a configuration file. with --print_config will have class_path class_pathDescribed below. Hello. © m of this, the tool can be configured so that a model and/ or a date © specified by a route of import and initial arguments. For example, with a
tool implemented such as: CLI = LightningCli (myModelBaseclass, myDatamoduleBaseclass, subclass mode = true, subclass mode true) A possible configuration file can be the following: Model: Class Path: mycode. Mymodels. mymodel init args: Decoder Layers: -2 -4 Encoder Layers: 12 Data: Path class: mycode. mydatamodules. mydatamodule init
args: Coach: Callbacks: Class A Path: pytorch lightning. callbacks! Earlystopping init args: Patience: 5. Only model classes that are a subclass of mymodelbaseclass would be allowed and similarly only subclasse s of mydatamodulebaseclass. If a s the LightningModule and LightningDatamodule base classes are indicated, the tool would allow for any
lightning device and data node. Note that with the sub-class modes, the option Help does not show information for a particular subclass. To get help for a subclass of the model options. help and --date. help, followed by the path of the desired class. Similarly --print --config does not include the settings of a particular subclass. To include them, the
class path must be given before print option is set. Examples for help and printing settings are: Python Trainer. py Fit --Model. Help Mycode. Mymodels. Python Trainer mymodel. py Fit --Model Mycode. Mymodels. Mymodels. Many use cases require having several hands each with their own configurable options. One possible way to deal with this
with LightningCli © implement one single method that has as its initial parameters each of the submits. As boot parameters are type A Class, then in the configuration, they would be specified with Class Path and Init Args entries. For example, a model can be implemented as: Class (LightningModule): Def _init _ (auto, encoder: EncoderBaseclass,
decoder: decoderBaseclass): "" "Example of encoder-decoder-decoder-decoder submodulator Codifier: Instinct of a node to encode the decoder: Instinct of a node to decode the super().< Josuyeu init Negt: self. Encoder= encoder = decoder= If the CLI is implemented as LightningCLI (MynMaiModel) The setting would be as follows: model: coder:
location of the class Joshua ©: My dog. My scramblers. MyEncoder init Baeu args: decoder: Joshua class path ©: My dog. my decoders. MyDecoder init Baeu args: Also © m m © Possible to combine the subclass Josu a Mode © Josu Mode © Template=True and sub-module, thus having two levels of Joshua class path ©. The initial parameters of the
LightningCLI class can be used to customize some things, namely: the description of the tool, allowing the analysis of environmental variability and additional arguments to urge the trainer and configuration analyser. However, the initial arguments are not enough for many use cases. For this reason, the class is © designed so that it can be extended
to customize different parts of the command line tool. The argument analyser class used by LightningCLI © LightningArgumentser, that's © an extension of argse python, so the addition of arguments can be m a de using the hand © all add Argumentu(). In contrast to argparse he has mother © all additional arguments to add, for example, add the
arguments of Joshua © Class Joshua © () adds all arguments of init of a class, although requiring parameters to have tips of type. For more details about this, see the respective documentation. The LightningCLI class has the added arguments of Joshua © for Joshua © parser() mother © all that can be implemented to include more arguments. After
analysis, the configuration © stored in the configuration attribute of the class instency. The LightningCLI class too © m has two hands © all that can be used for the code before and after the coach runs: before Josu< subcommand> and after Josu< subcommand> A realistic example for these would be sending an email before and after the execution.
The code for the adjustment subcommand would be something like: class MyLightningCLI (LightningCLI) (LightningCLI): def add Joshua argues that he reads to Joshua parser (self, parser):default = "will@email.com" Warnu Fit "(SELF): Send e-mail (address = self.config [" email notification of JosuA © "], message =" Trainer. Fit Starting ") Def After
Jou Fit (Self): Send Josu's e-mail (address = self.config [" e-mail notification of Josu "), Message =" Trainer.fit Finished ") CLI = MYLIGHTNINGCLI (MYLIGHTNINGCLI (MYMODEL) Note that the configuration object itself. Config is a dictionary whose keys are global options or option groups. has the same structure The format of yams described
above. This means, for example, that the parameters used to instantiate the coach class can be found in itself. config ['fit'] ['Trainer']. Tip has a look at the LightningCli Class API Reference to Learn About Other Methods That Can Be Extended to Customize the CLI. As explained earlier, any reliable callback can be added passing it through the
command line or including it in the config through the config of the class of class JosuA © and in It josus entries. However, there are other cases where a callback should always be present and be configurable. This can be implemented as follows: from PyTorch Reliable Course. Callbacks import the Earlystop Mylightningcli class (LightningCli): Def
Add JOSUA © Laureu Parser (Self, Parser): Parser. Add josuA © reli1 ¢ mpago class JosuA © josua © args (Earlystopping, "My Pradeu Early Season Stop") Parker. Set up the predeterminations of JosuA © (My Priority: Stop.Paciénia): 5}) CLITTERIES = MYLIGHTNINGCLI (MyModel) To change the Earlystopping setting in the configuration that would
be: Model: ... Coach: ... The above example overlapped to a pattern in the Arguments of JosuA © JosuA © and JosuA © Pareser. This is included to show that the patterns can be changed if necessary. However, note that the overlay of patterns in the source code is not intended to be used to store the best hyperparams for a task after experimentation.
To facilitate the only source must be stable. It is best practice to store the best hyperparameters for a task in a configuration file independent of the source. Support for classes as type tips allows you to try many possibilities with the same CLI. This is © Helpful. Helpful. but it can make it tempting to use an institution of a class as a standard. For
example: MyMainModel(LightningModule) class: def init ( self, backbone: torch.nn.Module = MyModel(encoder layers=24), # BAD PRACTICE! ): super(). init () self.backbone = backbone Normally classes are mutdaa) as in this case. Th~e MyModel institution would be created at the time when the hand that defines MyMainModel is © for the
first time. This means that the dorsal spine pattern will be initialized before the CLI class runs semente tudo, making it unreproducible. In© addition, if MyMainModel is used more than once in the same Python process and the backbone parA¢meter is not aborted, the same instinct would be used on several locations, which most likely is not© what
the programmer intended. Having an instinct as standard also makes®© it impossible to generate the full configuration file, since for arbitrary classes it is not known what arguments were used to instantiate it. A good deal for these problems is© not to have a default value or set the default to a special value (e.g. a string) that would be checked ininit
and instantiated accordingly. If a class parameter has no default and the CLI is subclassed then a default can be set as follows: default backbone = { "class path": "import.path.of.MyModel", "init args": { "encoder layers": 24, }, } class MyLightningCLI(LightningCLI): def add_arguments to parser(self, parser): parser.set defaults({"model.backbone":
default backbone}) A more compact version that avoids a writing a dictionary would be: parser.set_defaults({"model.backbone": lazy instance(MyModel, encoder layers=24)}) Another case in which it might be desired to extend LightningCLI is that the model and data module depend on a common parameter. add arguments to parser lazy instance
For example, in some cases both classes require the size lote. It's a burden and a mistake that gives the same twice in a configuration file. To avoid this, the parser can be configured so that a value is given only once and then propagated accordingly. With a tool implemented as shown below, the batch size only needs to be provided in the
configuration data section. class MyLightningCLI(LightningCLI:) def add arguments to parser(self, parser:) parser.link arguments("data.batch size, model.batch size) cli = MyLightningCLI(MyModel, MyDataModule) The argument link is observed in the help of the tool, which for this example would be: $ python trainer. py fit -help ... -
data.batch size BATCH_SIZE Number of samples in a batch (type: int, pattern: 8) Linked arguments: model.batch size
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