

    
      
          
            
  
Welcome to Digideep’s documentation!

Digideep is a pipeline for fast prototyping Deep Reinforcement Learning (DeepRL) algorithms
which uses PyTorch [https://github.com/pytorch/pytorch] and Gym [https://github.com/openai/gym] / dm_control [https://github.com/deepmind/dm_control].

Some important features of Digideep are:


	
digideep.main.entrypoint()[source]

	




	
digideep.main.main(session)[source]
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Installation


Requirements


	Python 3


	PyTorch [https://pytorch.org/]


	[OPTIONAL] Tensorboard [https://www.tensorflow.org/tensorboard].


	MuJoCo [https://www.roboti.us/index.html] v200.


	mujoco_py [https://github.com/openai/mujoco-py] and Gym [https://github.com/openai/gym].


	dm_control [https://github.com/deepmind/dm_control].





Note

If you are a student, you can get a free student license for MuJoCo.





Installation

Simply download the package using the following command and add it to your PYTHONPATH:



Set your environment

Add the following to your .bashrc or .zshrc:

# Assuming you have installed mujoco in '$HOME/.mujoco'
export LD_LIBRARY_PATH=$HOME/.mujoco/mujoco200_linux/bin:$LD_LIBRARY_PATH
export MUJOCO_GL=glfw







Patch dm_control initialization issue

If you hit an error regarding GLFW initialization, try the following patch:

Go to the digideep installation path and run:

cd <digideep_path>
cp patch/glfw_renderer.py `pip show dm_control | grep -Po 'Location: (\K.*)'`/dm_control/_render









          

      

      

    

  

    
      
          
            
  
Usage


Training/Replaying


Command-line arguments

$ python -m digideep.main --help
usage: main.py [-h] [--load-checkpoint <path>] [--play]
                [--session-path <path>] [--save-modules <path> [<path> ...]]
                [--log-level <n>] [--visdom] [--visdom-port <n>]
                [--monitor-cpu] [--monitor-gpu] [--params <name>]
                [--cpanel <json dictionary>]

optional arguments:
    -h, --help            show this help message and exit
    --load-checkpoint <path>
                          Load a checkpoint to resume training from that point.
    --play                Will play the stored policy.
    --session-path <path>
                          The path to store the sessions. Default is in /tmp
    --save-modules <path> [<path> ...]
                          The modules to be stored in the session.
    --log-level <n>       The logging level: 0 (debug and above), 1 (info and
                          above), 2 (warn and above), 3 (error and above), 4
                          (fatal and above)
    --visdom              Whether to use visdom or not!
    --visdom-port <n>     The port of visdom server, it's on 8097 by default.
    --monitor-cpu         Use to monitor CPU resource statistics on Visdom.
    --monitor-gpu         Use to monitor GPU resource statistics on Visdom.
    --params <name>       Choose the parameter set.
    --cpanel <json dictionary>
                          Set the parameters of the cpanel by a json dictionary.








Example Usage

# Start a training session for a MuJoCo environment using DDPG
# Default environment is "Pendulum-v0"
python -m digideep.main --params digideep.params.classic_ddpg

# Start a training session for an Atari environment using PPO
# Default environment is "PongNoFrameskip-v4"
python -m digideep.main --params digideep.params.atari_ppo

# Start a training session for a MuJoCo environment using PPO
# Default environment is "Ant-v2"
python -m digideep.main --params digideep.params.mujoco_ppo

# Change the parameters in command-line
python -m digideep.main --params digideep.params.mujoco_ppo \
    --cpanel '{"model_name":"DMBenchCheetahRun-v0", "from_module":"digideep.environment.dmc2gym"}'

python -m digideep.main --params digideep.params.mujoco_ppo \
    --cpanel '{"model_name":"DMBenchCheetahRun-v0", "from_module":"digideep.environment.dmc2gym", "recurrent":True}'








Loading a checkpoint to play

# Typical loading
python -m digideep.main --play --load-checkpoint "<path-to-checkpoint>"

# Loading a checkpoint using its saved modules (through --save-modules option)
PYTHONPATH="<path-to-session>/modules" python -m digideep.main --play --load-checkpoint "<path-to-checkpoint>"









Playing for Debugging


Command-line arguments

$ python -m digideep.environment.play --help
usage: play.py [-h] [--list-include [<pattern>]] [--list-exclude [<pattern>]]
              [--module <module_name>] [--model <model_name>] [--runs <n>]
              [--n-step <n>] [--delay <ms>] [--no-action]

optional arguments:
  -h, --help            show this help message and exit
  --list-include [<pattern>]
                        List by a pattern
  --list-exclude [<pattern>]
                        List by a pattern
  --module <module_name>
                        The name of the module which will register the model
                        in use.
  --model <model_name>  The name of the model to play with random actions.
  --runs <n>            The number of times to run the simulation.
  --n-step <n>          The number of timesteps to run each episode.
  --delay <ms>          The time in milliseconds to delay in each timestep to
                        make simulation slower.
  --no-action           The number of timesteps to run each episode.








Running a model with random actions

python -m digideep.environment.play --model "Pendulum-v0"








Running a model with no actions

python -m digideep.environment.play --model "Pendulum-v0" --no-action








Running a model from another module (your custom designed environment).

python -m digideep.environment.play --model "<model-name>" --module "<module-name>"








List registered modules

python -m digideep.environment.play --list-include ".*"
python -m digideep.environment.play --list-include ".*Humanoid.*"
python -m digideep.environment.play --list-include ".*Humanoid.*" --list-exclude "DM*"











          

      

      

    

  

    
      
          
            
  
Developer Guide: Big Picture


The session and runner

The entrypoint of the program is the main.py module. This module, first creates a Session.

A Session is responsible for command-line arguments, creating a directory for saving the
all results related to that session (logs, checkpoints, …), and initiating the assitive tools, e.g. loggers, monitoring tools,
visdom server, etc.

After the Session object is created, a Runner object is
built, either from an existing checkpoint or from the parameters file specified at the command-line. The runner class will run
the main loop.



How does runner work

The Runner depends on three main classes: Explorer,
Memory, and AgentBase. The connection between these classes
is really simple (and is intentionally written to be so), as depicted in the following general graph about reinforcement learning:

+-------------+               +--------+
|   Explorer  | ------------> | Memory |
+-------------+               +--------+
       ^                           |
       | (ACTIONS)                 | (TRAJECTORIES)
       |                           |
+------------------------------------------+
|      |                           |       |
|      |                      +---------+  |
|      |                      | SAMPLER |  |
|      |                      +---------+  |
|      |                           |       |
|      |     (SAMPLED TRANSITIONS) |       |
|      |         ----------        |       |
|      | <------ | POLICY | <----- |       |
|                ----------                |
+------------------------------------------+
                  AGENT





The corresponding (pseudo-)code for the above graph is:

do in loop:
    chunk = self.explorer["train"].update()
    self.memory.store(chunk)
    for agent_name in self.agents:
        self.agents[agent_name].update()






	Explorer: Explorer is responsible for multi-worker environment simulations.
It delivers the outputs to the memory in the format of a flattened dictionary (with depth 1). The explorer is tried to
be written in its most general manner so it needs least possible modifications for adaptation to new methods.


	Memory: It stores all of the information from the explorer in a dictionary of numpy
arrays. The memory is also written in a very general way, so it is usable with most of the methods without modifications.


	agent: The agent uses sampler and policy, and is responsible
for training the policy and generating actions for simulations in the environment.








          

      

      

    

  

    
      
          
            
  
Developer Guide: In-Depth Information

In this section, we cover several topics which are essential to understanding how Digideep works.


Understanding the parameters file

There are two sections in a parameter file. The main section is the def gen_params(cpanel) function, which gets the cpanel
dictionary as its input, and gives the params dictionary as the output. The params dictionary is the parameter tree
of all classes in the project, all in one place. This helps to see the whole structure of the code in one place and have control
over them from a centralized location. Moreover, it allows for scripting the parameter relationships, in a more transparent way.
Then, there is the cpanel dictionary for modifying important parameters from a “control panel”. The cpanel dictionary may
be modified through command-line access:

python -m digideep.main ... --cpanel '{"cparam1":"value1", "cparam2":"value2"}'






Note

It was possible to implement the parameter file using json or yaml files. But then it was less intuitive to script the
relationships between coupled parameters.





Understanding the data structure of trajectories

The output of the Explorer, trajectories, are organized in the form of a dictionary with
the following structure:

{'/observations':(batch_size, n_steps, ...),
'/masks':(batch_size,n_steps,1),
'/rewards':(batch_size,n_steps,1),
'/infos/<info_key_1>':(batch_size,n_steps,...),
'/infos/<info_key_2>':(batch_size,n_steps,...),
...,
'/agents/<agent_1_name>/actions':(batch_size,n_steps,...),
'/agents/<agent_1_name>/hidden_state':(batch_size,n_steps,...),
'/agents/<agent_1_name>/artifacts/<artifact_1_name>':(batch_size,n_steps,...),
'/agents/<agent_1_name>/artifacts/<artifact_2_name>':(batch_size,n_steps,...),
...,
'/agents/<agent_2_name>/actions':(batch_size,n_steps,...),
'/agents/<agent_2_name>/hidden_state':(batch_size,n_steps,...),
'/agents/<agent_2_name>/artifacts/<artifact_1_name>':(batch_size,n_steps,...),
'/agents/<agent_2_name>/artifacts/<artifact_2_name>':(batch_size,n_steps,...),
...
}





Here, batch_size is the number of concurrent workers in the Explorer class, and
n_steps is the length of each trajectory, i.e. number of timesteps the environment is run.


Note

The names in angle brackets are arbitrary, depending on the agent and environment.



Here’s what each entry in the output mean:


	/observations: Observations from the environment.


	/masks: The done flags of the environment. A mask value of 0 indicates “finished” episode.


	/rewards: The rewards obtained from the environment.


	/infos/*: Optional information produced by the environment.


	/agents/<agent_name>/actions: Actions took by <agent_name>.


	/agents/<agent_name>/hidden_state: Hidden_states of <agent_name>.


	/agents/<agent_name>/artifacts/*: Optional outputs from the agents which includes additional information required for training.




Memory will preserve the format of this data structure and store it as it is.
Memory is basically a queue; new data will replace old data when queue is full.



Understanding the structure of agents

Digideep supports multiple agents in an environment. Agents are responsible to generate exploratory actions
and update their parameters. Agents should inherit AgentBase. There are two important
components in a typical component: sampler and policy.


Note

The interface of the agent class with the Explorer is the
action_generator(). This function is called to generate actions
in the environment. The interface of the agent class with the Runner
class is the update() class. This function is meant to update
the parameters of the agent policy based on collected information from the environment.



As an example of agents, refer to PPO or DDPG.


Sampler

A sampler samples transitions from the memory to train the policy on. Samplers for different methods share similar
parts, thus suggesting to decompose a sampler into smaller units. This obviates developers from some boilerplate coding.
See digideep.memory.sampler for some examples.



Policies

Policy is the function inside an agent that generates actions. A policy should inherit from PolicyBase.
Policies support multi-GPU architectures for inference and architecture. We use torch.nn.DataParallel to activate multi-GPU
functionalities. Note that using multi-GPUs sometimes does not lead to faster computations, due to larger overheads with respect to
gains. It is really problem-dependant.

Every policy should implement the generate_actions() function. This function is to be called in
the agent’s action_generator().

For examples on policies, refer to two available policies in Digideep:


	A stochastic Policy for PPO agent.


	A deterministic DDPG agent.







Understanding serialization

Digideep is written with serialization in mind from the beginning. The main burden of serialization is on the
Runner class. It saves both the parameters and states of its sub-components:
explorer, memory, and agents. Each of these sub-components are responsible for saving their sub-components states,
i.e. in a recursive manner.


Caution

By now, checkpoints only save object states that are necessary for playing the policy, not to resume training.



At each instance of saving two pickle objects are saved, one saving the Runner,
the other saving the states. “Saving”, at its core, is done by using pickle.dump for the
Runner and torch.save for the states in the session class.
“Loading”, uses counterpart functions pickle.load and torch.load for the Runner
and states, respectively.


Note

If you are implementing a new method, you should implement your own state_dict and load_state_dict methods for saving the
state of “stateful” objects. Make sure those are called properly during saving and loading.





Debugging tools

There are some tools commonly used while implementing a reinforcement learning method. We have provided the following assistive tools
to help developers debug their codes:


	digideep.utility.profiling.Profiler: A lightweight profiling tool. This will help find parts of code that irregularly take more
time to complete.


	digideep.utility.monitoring.Monitor: A lightweight monitoring tool to keep track of values of variables in training.


	Debugging tools in digideep.memory.sampler: There a few sampler units that can be injected into the sampler to inspect shapes, NaN
values, and means and standard deviations of a chunk of memory.


	Monitoring CPU/GPU utilization of cores and memory. See stats and
runMonitor().






Documentation

We use Sphinx for documentation. If you are not familiar with the syntax, follow the links below:


	Cheat sheet for Google/Numpy style: http://www.sphinx-doc.org/en/master/usage/extensions/napoleon.html


	Basics of reStructuredText: http://www.sphinx-doc.org/en/master/usage/restructuredtext/basics.html


	Example Google Style: https://www.sphinx-doc.org/en/1.7/ext/example_google.html








          

      

      

    

  

    
      
          
            
  
Developer Guide: Implementation Guideline

To implement a new method you need to get a pipeline working as soon as possible.
Digideep helps in that manner with developer-friendly source codes, i.e. extensive
comments and documentation besides self-descriptive code. The pipeline does not need
to train any policies at the beginning.

Digideep is very modular, so that you can use your own implementation for any part instead.
However, you are encouraged to fork the source on work on your own copy of the source code
for deeper modifications.


Implementation steps


	Create a parameter file for your method. You may leave parts that you have not implemented yet blank.
Take a look at digideep.params for some examples of parameters file or see the descriptions in
Understanding the parameters file.


	Create a class for your agent. Inherit from the AgentBase.


	Override action_generator() function in your agent’s class.
Explorer will call this function to generate actions. Follow the expected interface described at
action_generator(). You can generate random actions but in
the correct output shape to get the pipeline done faster.





Tip

Complete your parameters file as you move forward. Run the program early.
Try to debug the interface issues as soon as possible.




	In your agent’s class, override reset_hidden_state if you are planning to use recurrent policies.


	Now, the explorer should work fine, and the trajectories may be stored in the memory. Now, it is time
to start implementation of your policy.





Note

You should first make sure of correct flow of information through
components of the runner, i.e. explorer, memory, and agent, then try
to implement the real algorithms. The Explorer
and Memory classes are general classes which can be
used with different algorithms.




	To implement your policy, you can inherit from PolicyBase.


	When implementation of policy is done, modify action_generator()
in your agent to generate actions based on the policy.


	When policy is done, it’s time to implement the sampler for your method. The sampler is typically
used at the beginning of the step() function of the agent.


	Implement step() function. This is the body of your method.
At the same time, update() function can be implemented. It is
usually just a loop of calls on the step() function.


	At this point, you have successfully finished implementation of your agent. Now it’s time to debug.
You may use the Profiler and Monitor
tools to inspect the values inside your code and watch the timings.








          

      

      

    

  

    
      
          
            
  
digideep.pipeline package


Submodules



digideep.pipeline.runner module


	
class digideep.pipeline.runner.Runner(params)[source]

	Bases: object [https://docs.python.org/3/library/functions.html#object]

This class controls the main flow of the program. The main components of the class are:


	explorer: A dictionary containing Explorer for the three modes of train, test, and eval.
An Explorer is a class which handles running simulations concurrently in several environments.


	memory: The component responsible for storing the trajectories generated by the explorer.


	agents: A dictionary containing all agents in the environment.




This class also prints the Profiler and Monitor information.
Also the main serialization burden is on this class. The rest of classes only need to implement the state_dict and load_state_dict
functions for serialization.


Caution

The lines of code for testing while training are commented out.




	
custom()[source]

	




	
enjoy()[source]

	This function evaluates the current policy in the environment. It only runs the explorer in a loop.

# Do a cycle
while not done:
    # Explore
    explorer["eval"].update()

log()










	
finalize(save=True)[source]

	




	
instantiate()[source]

	This function will instantiate the memory, the explorers, and the agents with their specific parameters.






	
lazy_connect_signal()[source]

	




	
lazy_init()[source]

	Initialization of attributes which are not part of the object state.
These need lazy initialization due to proper initialization when loading
from a checkpoint.






	
load()[source]

	This is a function used by the start() function to load the states of internal objects
from the checkpoint and update the objects state dicts.






	
load_memory()[source]

	




	
load_state_dict(state_dict)[source]

	This function will load the states of the internal objects:


	Agents


	Explorers (state of train mode would be loaded for test and eval as well)


	Memory









	
log()[source]

	The log function prints a summary of:


	Frame rate and simulated frames.


	Variables sent to the Monitor.


	Profiling information, i.e. registered timing information in the Profiler.









	
monitor_epoch()[source]

	




	
on_sigint_received(signalNumber, frame)[source]

	




	
on_sigusr1_received(signalNumber, frame)[source]

	




	
override()[source]

	




	
save(forced=False)[source]

	This is a high-level function for saving both the state of objects and the runner object.
It will use helper functions from Session.






	
save_final_checkpoint()[source]

	




	
start(session)[source]

	A function to initialize the objects and load their states (if loading from a checkpoint).
This function must be called before using the train() and enjoy() functions.

If we are starting from scrarch, we will:


	Instantiate all internal components using parameters.




If we are loading from a saved checkpoint, we will:


	Instantiate all internal components using old parameters.


	Load all state dicts.


	(OPTIONAL) Override parameters.









	
state_dict()[source]

	This function will return the states of all internal objects:


	Agents


	Explorer (only the train mode)


	Memory





Todo

Memory should be dumped in a separate file, since it can get really large.
Moreover, it should be optional.








	
termination_check()[source]

	




	
test()[source]

	




	
train()[source]

	The function that runs the training loop.


See also

How does runner work








	
train_cycle()[source]

	









digideep.pipeline.session module


	
class digideep.pipeline.session.Session(root_path)[source]

	Bases: object [https://docs.python.org/3/library/functions.html#object]

This class provides the utilities for storing results of a session.
It provides a unique path based on a timestamp and creates all sub-
folders that are required there. A session directory will have the
following contents:


	session_YYYYMMDDHHMMSS/:



	checkpoints/: The directory of all stored checkpoints.


	modules/: A copy of all modules that should be saved with the results. This helps to load
checkpoints in evolving codes with breaking changes. Use extra modules with --save-modules
command-line option.


	monitor/: Summary results of each worker environment.


	cpanel.json: A json file including control panel (cpanel) parameters in params file.


	params.yaml: The parameter tree of the session, i.e. the params variable in params file.


	report.log: A log file for Logger class.


	visdom.log: A log file for visdom logs.


	__init__.py: Python __init__ file to convert the session to a module.












	Parameters

	root_path (str [https://docs.python.org/3/library/stdtypes.html#str]) – The path to the digideep module.






Note

This class also initializes helping tools (e.g. Visdom, Logger, Monitor,
etc.) and has helper functions for saving/loading checkpoints.




Tip

The default directory for storing sessions is /tmp/digideep_sessions.
To change the default directory use the program with cli argument --session-path <path>




Todo

Complete the session-as-a-module (SaaM) implementation. Then, session_YYYYMMDDHHMMSS
should work like an importable module for testing and inference.




Todo

If restoring a session, visdom.log should be copied from there and replayed.


play    resume    loading    dry-run    session-only    |  implemented






——————————————————————————————– | ————
Train                                 0         0         0          0            0          |      1
Train session barebone                0         0         0          0            1          |      1
Train from a checkpoint               0         1         1          0            0          |      1
Play (policy initialized)             1         0         0         0/1           0          |      1
Play (policy loaded from checkpoint)  1         0         1         0/1           0          |      1


	
check_if_done()[source]

	




	
check_singleton_instance()[source]

	




	
createSaaM()[source]

	SaaM = Session-as-a-Module
This function will make the session act like a python module.
The user can then simply import the module for inference.






	
dump_cpanel(cpanel)[source]

	




	
dump_params(params)[source]

	




	
dump_repeal(repeal)[source]

	




	
finalize()[source]

	




	
get_device()[source]

	




	
initLogger()[source]

	This function sets the logger level and file.






	
initProlog()[source]

	




	
initTensorboard()[source]

	Will initialize the SummaryWriter for tensorboard logging.

Link: https://pytorch.org/docs/stable/tensorboard.html






	
initVarlog()[source]

	




	
load_runner()[source]

	




	
load_states()[source]

	




	
mark_as_done()[source]

	




	
parse_arguments()[source]

	




	
runMonitor()[source]

	This function will load the monitoring tool for CPU and GPU utilization and memory consumption.






	
save_runner(runner, index)[source]

	




	
save_states(states, index)[source]

	




	
set_device()[source]

	




	
update_params(params)[source]

	








	
digideep.pipeline.session.check_checkpoint(path, verbose=False)[source]

	




	
digideep.pipeline.session.check_session(path, verbose=False)[source]

	




	
digideep.pipeline.session.print_verbose(*args, verbose=False, **kwargs)[source]

	





Module contents





          

      

      

    

  

    
      
          
            
  
digideep.params package


Submodules



digideep.params.atari_ppo module


See also

Understanding the parameters file




	
digideep.params.atari_ppo.gen_params(cpanel)[source]

	





digideep.params.classic_ddpg module

This parameter file is designed for continuous action environments.
For discrete action environments minor modifications might be required.


See also

Understanding the parameters file




	
digideep.params.classic_ddpg.gen_params(cpanel)[source]

	





digideep.params.mujoco_ppo module


See also

Understanding the parameters file




	
digideep.params.mujoco_ppo.gen_params(cpanel)[source]

	





Module contents





          

      

      

    

  

    
      
          
            
  
digideep.environment package


Subpackages



	digideep.environment.common package
	Subpackages
	digideep.environment.common.vec_env package
	Submodules

	digideep.environment.common.vec_env.dummy_vec_env module

	digideep.environment.common.vec_env.shmem_vec_env module

	digideep.environment.common.vec_env.subproc_vec_env module

	digideep.environment.common.vec_env.util module

	digideep.environment.common.vec_env.vec_monitor module

	digideep.environment.common.vec_env.vec_video_recorder module

	Module contents









	Submodules

	digideep.environment.common.atari_wrappers module

	digideep.environment.common.monitor module

	digideep.environment.common.running_mean_std module

	digideep.environment.common.tile_images module

	Module contents





	digideep.environment.dmc2gym package
	Submodules

	digideep.environment.dmc2gym.spec2space module

	digideep.environment.dmc2gym.test_dmc2gym module

	digideep.environment.dmc2gym.test_pickle module

	digideep.environment.dmc2gym.viewer module

	digideep.environment.dmc2gym.wrapper module

	Module contents











Submodules



digideep.environment.data_helpers module

This module provides helper functions to manage data outputs from the Explorer class.


See also

Understanding the data structure of trajectories




	
digideep.environment.data_helpers.complete_dict_of_list(dic, length)

	This function will complete the missing elements of a reference dictionary with similarly-structured None values.


Example

>>> dic = {'a':[1,2,3,4],
...        'b':[[none,none,none],[none,none,none],[none,none,none],[1,2,3]],
...        'c':[[-1,-2],[-3,-4]]}
>>> # The length of lists under each key is 4 except 'c' which is 2. We have to complete that.
>>> complete_dict_of_list(dic, 4)
{'a':[1,2,3,4],
 'b':[[none,none,none],[none,none,none],[none,none,none],[1,2,3]],
 'c':[[-1,-2],[-3,-4],[none,none],[none,none]]}












	
digideep.environment.data_helpers.convert_time_to_batch_major(episode)

	Converts a rollout to have the batch dimension in the major (first) dimension, instead of second dimension.


	Parameters

	episode (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – A trajectory in the form of {'key1':(num_steps,batch_size,...), 'key2':(num_steps,batch_size,...)}



	Returns

	A trajectory in the form of {'key1':(batch_size,num_steps,...), 'key2':(batch_size,num_steps,...)}



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict]






Example

>>> episode = {'key1':[[[1],[2]], [[3],[4]], [[5],[6]], [[7],[8]], [[9],[10]]],
                'key2':[[[1,2],[3,4]], [[5,6],[7,8]], [[9,10],[11,12]], [[13,14],[15,16]], [[17,18],[19,20]]]}
>>> convert_time_to_batch_major(episode)
{'key1': array([[[ 1.],
    [ 3.],
    [ 5.],
    [ 7.],
    [ 9.]],

    [[ 2.],
    [ 4.],
    [ 6.],
    [ 8.],
    [10.]]], dtype=float32), 'key2': array([[[ 1.,  2.],
    [ 5.,  6.],
    [ 9., 10.],
    [13., 14.],
    [17., 18.]],

    [[ 3.,  4.],
    [ 7.,  8.],
    [11., 12.],
    [15., 16.],
    [19., 20.]]], dtype=float32)}












	
digideep.environment.data_helpers.dict_of_lists_to_list_of_dicts(dic, num)

	Function to convert a dict of lists to a list of dicts.
Mainly used to prepare actions to be fed into the env.step(action). env.step assumes
action to be in the form of a list the same length as the number of workers. It will assign
the first action to the first worker and so on.


	Parameters

	
	dic (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – A dictionary with keys being the actions for different agents in the environment.


	num (python:int) – The number of workers.






	Returns

	A length with its length being same as num. Each element in the list would be a dictionary
with keys being the agents.



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list]






Example

>>> dic = {'a1':([1,2],[3,4],[5,6]), 'a2':([9],[8],[7])}
>>> num = 3
>>> dict_of_lists_to_list_of_dicts(dic, num)
[{'a1':[1,2], 'a2':[9]}, {'a1':[3,4], 'a2':[8]}, {'a1':[5,6], 'a2':[7]}]








Caution

This only works for 1-level dicts, not for nested dictionaries.








	
digideep.environment.data_helpers.extract_keywise(dic, key)

	This function will extract a key from all entries in a dictionary. Key should be first-level key.


	Parameters

	
	dic (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – The input dictionary containing a dict of dictionaries.


	key – The key name to be extracted.






	Returns

	The result dictionary



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict]






Example

>>> dic = {'agent1':{'a':[1,2],'b':{'c':2,'d':4}}, 'agent2':{'a':[3,4],'b':{'c':9,'d':7}}}
>>> key = 'a'
>>> extract_keywise(dic, key)
{'agent1':[1,2], 'agent2':[3,4]}












	
digideep.environment.data_helpers.flatten_dict(dic, sep='/', prefix='')

	We flatten a nested dictionary into a 1-level dictionary. In the new dictionary
keys are combinations of previous keys, separated by the sep. We follow unix-style
file system naming.


Example

>>> Dict = {"a":1, "b":{"c":1, "d":{"e":2, "f":3}}}
>>> flatten_dict(Dict)
{"/a":1, "/b/c":1, "/b/d/e":2, "/b/d/f":3}












	
digideep.environment.data_helpers.flattened_dict_of_lists_to_dict_of_numpy(dic)

	




	
digideep.environment.data_helpers.join_keys(key1, key2, sep='/')

	
	Parameters

	
	key1 (str [https://docs.python.org/3/library/stdtypes.html#str]) – The first key in unix-style file system path.


	key1 – The second key in unix-style file system path.


	sep (str [https://docs.python.org/3/library/stdtypes.html#str]) – The separator to be used.









Example

>>> join_keys('/agent1','artifcats')
'/agent1/artifacts'












	
digideep.environment.data_helpers.list_of_dicts_to_flattened_dict_of_lists(List, length)

	Function to convert a list of (nested) dicts to a flattened dict of lists. See the example below.


	Parameters

	
	List (list [https://docs.python.org/3/library/stdtypes.html#list]) – A list of dictionaries. Each element in the list is a single sample data produced from the environment.


	length (python:int) – The length of time sequence. It is used to complete the data entries which were lacking from some data samples.






	Returns

	A dictionary whose keys are flattened similar to Unix-style file system naming.



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict]






Example

>>> List = [{'a':{'f':[1,2], 'g':[7,8]}, 'b':[-1,-2], 'info':[10,20]},
            {'a':{'f':[3,4], 'g':[9,8]}, 'b':[-3,-4], 'step':[80,90]}]
>>> Length = 2
>>> list_of_dicts_to_flattened_dict_of_lists(List, Length)
{'/a/f':[[1,2],[3,4]],
'/a/g':[[7,8],[9,8]],
    'b':[[-1,-2],[-3,-4]],
    '/info':[[10,20],[none,none]],
    '/step':[[none,none],[80,90]]}








Example

# Intermediate result, before doing ``complete_dict_of_list``:
{'/a/f':[[1,2],[3,4]],
'/a/g':[[7,8],[9,8]],
'b':[[-1,-2],[-3,-4]],
'/info':[[10,20]],
'/step':[[none,none],[80,90]]}
# Final result, after doing ``complete_dict_of_list`` ('/info' will become complete in length):
{'/a/f':[[1,2],[3,4]],
'/a/g':[[7,8],[9,8]],
'b':[[-1,-2],[-3,-4]],
'/info':[[10,20],[none,none]],
'/step':[[none,none],[80,90]]}












	
digideep.environment.data_helpers.nonify(element)

	This function creates an output with all elements being None.
The structure of the resulting element is exactly the structure
of the input element. The element cannot contain dicts.
The only accepted types are tuple, list, and np.ndarray.
It can contain nested lists and tuples, however.


Example

>>> Input = [(1,2,3), (1,2,4,5,[-1,-2])]
>>> nonify(Input)
[(none,none,none), (none,none,none,none,[none,none])]












	
digideep.environment.data_helpers.unflatten_dict(dic, sep='/')

	Unflattens a flattened dictionary into a nested dictionary.


Example

>>> Dict = {"/a":1, "/b/c":1, "/b/d/e":2, "/b/d/f":3}
>>> unflatten_dict(Dict)
{"a":1, "b":{"c":1, "d":{"e":2, "f":3}}}












	
digideep.environment.data_helpers.update_dict_of_lists(dic, item, index=0)

	This function updates a dictionary with a new item.


Example

>>> dic = {'a':[1,2,3], 'c':[[-1,-2],[-3,-4]]}
>>> item = {'a':4, 'b':[1,2,3]}
>>> index = 3
>>> update_dict_of_lists(dic, item, index)
{'a':[1,2,3,4],
 'b':[[none,none,none],[none,none,none],[none,none,none],[1,2,3]],
 'c':[[-1,-2],[-3,-4]]}








Note

c in the above example is not “complete” yet! The function complete_dict_of_list()
will complete the keys which need to be completed!




Caution

This function does not support nested dictionaries.









digideep.environment.explorer module


	
class digideep.environment.explorer.Explorer(session, agents=None, **params)

	Bases: object [https://docs.python.org/3/library/functions.html#object]

A class which runs environments in parallel and returns the result trajectories in a unified structure.
It support multi-agents in an environment.


Note

The entrypoint of this class is the update() function, in which the step() function will be
called for n_steps times. In the step() function, the prestep() function is called first to get the
actions from the agents. Then the env.step function is called to execute those actions in the environments.
After the loop is done in the update(), we do another prestep() to save the observations/actions
of the last step. This indicates the final action that the agent would take without actually executing that. This
information will be useful in some algorithms.




	Parameters

	
	session (Session) – The running session object.


	agents (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – A dictionary of the agents and their corresponding agent objects.


	mode (str [https://docs.python.org/3/library/stdtypes.html#str]) – The mode of the Explorer, which is any of the three: train | test | eval


	env (env) – The parameters of the environment.


	do_reset (bool [https://docs.python.org/3/library/functions.html#bool]) – A flag indicating whether to reset the environment at the update start.


	final_action (bool [https://docs.python.org/3/library/functions.html#bool]) – A flag indicating whether in the final call of prestep() the action should also be generated or not.


	num_workers (python:int) – Number of workers to work in parallel.


	deterministic (bool [https://docs.python.org/3/library/functions.html#bool]) – Whether to choose the optimial action or to mix some noise with the action (i.e. for exploration).


	n_steps (python:int) – Number of steps to take in the update().


	render (bool [https://docs.python.org/3/library/functions.html#bool]) – A flag used to indicate whether environment should be rendered at each step.


	render_delay (python:float) – The amount of seconds to wait after calling env.render. Used when environment is too fast for
visualization, typically in eval mode.


	seed (python:int) – The environment seed.






	Variables

	
	steps (python:int) – Number of times the step() function is called.


	n_episode (python:int) – Number of episodes (a full round of simulation) generated so far.


	timesteps (python:int) – Number of total timesteps of experience generated so far.


	was_reset (bool [https://docs.python.org/3/library/functions.html#bool]) – A flag indicating whether the Explorer has been just reset or not.


	observations – A tracker of environment observations used to produce the actions for the next step.


	masks – A tracker of environment done flag indicating the start of a new episode.


	hidden_states – A tracker of hidden_states of the agents for producing the next step action in recurrent policies.









Caution

Use do_reset with caution; only when you know what the consequences are.
Generally there are few oportunities when this flag needs to be true.




Tip

This class is partially serializable. It only saves the state of environment wrappers and not the environment per se.




See also

Understanding the data structure of trajectories




	
close()

	It closes all environments.






	
load_state_dict(state_dict)

	




	
monitor_n_episode()

	




	
monitor_timesteps()

	




	
prestep(final_step=False)

	Function to produce actions for all of the agents. This function does not execute the actions in the environment.


	Parameters

	final_step (bool [https://docs.python.org/3/library/functions.html#bool]) – A flag indicating whether this is the last call of this function.



	Returns

	The pre-transition dictionary containing observations, masks, and agents informations. The format is like:
{"observations":..., "masks":..., "agents":...}



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict]










	
report_rewards(infos)

	This function will extract episode information from infos and will send them to
Monitor class.






	
reset()

	Will reset the Explorer and all of its states. Will set was_reset to True to prevent immediate resets.






	
state_dict()

	




	
step()

	Function that runs the prestep and the actual env.step functions.
It will also manipulate the transition data to be in appropriate format.


	Returns

	The full transition information, including the pre-transition (actions, last observations, etc) and the
results of executing actions on the environments, i.e. rewards and infos. The format is like:
{"observations":..., "masks":..., "rewards":..., "infos":..., "agents":...}



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict]






See also

Understanding the data structure of trajectories








	
update()

	Runs step() for n_steps times.


	Returns

	A dictionary of unix-stype file system keys including all information generated by the simulation.



	Return type

	dict [https://docs.python.org/3/library/stdtypes.html#dict]






See also

Understanding the data structure of trajectories













digideep.environment.make_environment module

This module is inspired by pytorch-a2c-ppo-acktr [https://github.com/ikostrikov/pytorch-a2c-ppo-acktr/].


	
class digideep.environment.make_environment.MakeEnvironment(session, mode, seed, **params)

	Bases: object [https://docs.python.org/3/library/functions.html#object]

This class will make the environment. It will apply the wrappers to the environments as well.


Tip

Except Monitor environment, no environment will be applied on the environment
unless explicitly specified.




	
create_envs(num_workers=1, force_no_monitor=False, extra_env_kwargs={})

	




	
get_config()

	This function will generate a dict of interesting specifications of the environment.

Note: Observation and action can be nested spaces.Dict.






	
make_env(rank, force_no_monitor=False, extra_env_kwargs={})

	




	
registered = False

	




	
run_wrapper_stack(env, stack)

	Apply a series of wrappers.










	
digideep.environment.make_environment.space2config(S)

	Function to convert space’s characteristics into a config-space dict.







digideep.environment.play module



digideep.environment.wrappers module
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digideep.environment.common package


Subpackages



	digideep.environment.common.vec_env package
	Submodules

	digideep.environment.common.vec_env.dummy_vec_env module

	digideep.environment.common.vec_env.shmem_vec_env module

	digideep.environment.common.vec_env.subproc_vec_env module

	digideep.environment.common.vec_env.util module

	digideep.environment.common.vec_env.vec_monitor module

	digideep.environment.common.vec_env.vec_video_recorder module

	Module contents











Submodules



digideep.environment.common.atari_wrappers module

The MIT License

Copyright (c) 2017 OpenAI (http://openai.com)

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the “Software”), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.


	
class digideep.environment.common.atari_wrappers.ClipRewardEnv(env)[source]

	Bases: sphinx.ext.autodoc.importer._MockObject


	
reward(reward)[source]

	Bin reward to {+1, 0, -1} by its sign.










	
class digideep.environment.common.atari_wrappers.EpisodicLifeEnv(env)[source]

	Bases: sphinx.ext.autodoc.importer._MockObject


	
reset(**kwargs)[source]

	Reset only when lives are exhausted.
This way all states are still reachable even though lives are episodic,
and the learner need not know about any of this behind-the-scenes.






	
step(action)[source]

	








	
class digideep.environment.common.atari_wrappers.FireResetEnv(env)[source]

	Bases: sphinx.ext.autodoc.importer._MockObject


	
reset(**kwargs)[source]

	




	
step(ac)[source]

	








	
class digideep.environment.common.atari_wrappers.FrameStack(env, k)[source]

	Bases: sphinx.ext.autodoc.importer._MockObject


	
reset()[source]

	




	
step(action)[source]

	








	
class digideep.environment.common.atari_wrappers.LazyFrames(frames)[source]

	Bases: object [https://docs.python.org/3/library/functions.html#object]






	
class digideep.environment.common.atari_wrappers.MaxAndSkipEnv(env, skip=4)[source]

	Bases: sphinx.ext.autodoc.importer._MockObject


	
reset(**kwargs)[source]

	




	
step(action)[source]

	Repeat action, sum reward, and max over last observations.










	
class digideep.environment.common.atari_wrappers.NoopResetEnv(env, noop_max=30)[source]

	Bases: sphinx.ext.autodoc.importer._MockObject


	
reset(**kwargs)[source]

	Do no-op action for a number of steps in [1, noop_max].






	
step(ac)[source]

	








	
class digideep.environment.common.atari_wrappers.ScaledFloatFrame(env)[source]

	Bases: sphinx.ext.autodoc.importer._MockObject


	
observation(observation)[source]

	








	
class digideep.environment.common.atari_wrappers.WarpFrame(env, width=84, height=84, grayscale=True)[source]

	Bases: sphinx.ext.autodoc.importer._MockObject


	
observation(frame)[source]

	








	
digideep.environment.common.atari_wrappers.make_atari(env_id, timelimit=True)[source]

	




	
digideep.environment.common.atari_wrappers.wrap_deepmind(env, episode_life=True, clip_rewards=True, frame_stack=False, scale=False)[source]

	Configure environment for DeepMind-style Atari.







digideep.environment.common.monitor module

The MIT License

Copyright (c) 2017 OpenAI (http://openai.com)

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the “Software”), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.


	
class digideep.environment.common.monitor.Monitor(env, filename, allow_early_resets=False, reset_keywords=(), info_keywords=())[source]

	Bases: sphinx.ext.autodoc.importer._MockObject


	
EXT = 'monitor.csv'

	




	
close()[source]

	




	
f = None

	




	
get_episode_lengths()[source]

	




	
get_episode_rewards()[source]

	




	
get_episode_times()[source]

	




	
get_total_steps()[source]

	




	
reset(**kwargs)[source]

	




	
reset_state()[source]

	




	
step(action)[source]

	




	
update(ob, rew, done, info)[source]

	








	
digideep.environment.common.monitor.get_monitor_files(dir)[source]

	




	
digideep.environment.common.monitor.load_results(dir)[source]

	





digideep.environment.common.running_mean_std module

The MIT License

Copyright (c) 2017 OpenAI (http://openai.com)

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the “Software”), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.


	
class digideep.environment.common.running_mean_std.RunningMeanStd(epsilon=0.0001, shape=())[source]

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
load_state_dict(state_dict)[source]

	




	
state_dict()[source]

	




	
update(x)[source]

	




	
update_from_moments(batch_mean, batch_var, batch_count)[source]

	








	
digideep.environment.common.running_mean_std.test_runningmeanstd()[source]

	




	
digideep.environment.common.running_mean_std.update_mean_var_count_from_moments(mean, var, count, batch_mean, batch_var, batch_count)[source]

	





digideep.environment.common.tile_images module

The MIT License

Copyright (c) 2017 OpenAI (http://openai.com)

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the “Software”), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.


	
digideep.environment.common.tile_images.tile_images(img_nhwc)[source]

	Tile N images into one big PxQ image
(P,Q) are chosen to be as close as possible, and if N
is square, then P=Q.


	Parameters

	img_nhwc – list or array of images, ndim=4 once turned into array
n = batch index, h = height, w = width, c = channel



	Returns

	ndarray with ndim=3



	Return type

	bigim_HWc
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digideep.environment.common.vec_env package


Submodules



digideep.environment.common.vec_env.dummy_vec_env module

The MIT License

Copyright (c) 2017 OpenAI (http://openai.com)

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the “Software”), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.


	
class digideep.environment.common.vec_env.dummy_vec_env.DummyVecEnv(env_fns)[source]

	Bases: digideep.environment.common.vec_env.VecEnv

VecEnv that does runs multiple environments sequentially, that is,
the step and reset commands are send to one environment at a time.
Useful when debugging and when num_env == 1 (in the latter case,
avoids communication overhead)


	
get_images()[source]

	Return RGB images from each environment






	
get_rng_state()[source]

	




	
load_state_dict(state_dicts)[source]

	




	
render(mode='human')[source]

	




	
reset()[source]

	Reset all the environments and return an array of
observations, or a dict of observation arrays.

If step_async is still doing work, that work will
be cancelled and step_wait() should not be called
until step_async() is invoked again.






	
set_rng_state(states)[source]

	




	
state_dict()[source]

	




	
step_async(actions)[source]

	Tell all the environments to start taking a step
with the given actions.
Call step_wait() to get the results of the step.

You should not call this if a step_async run is
already pending.






	
step_wait()[source]

	Wait for the step taken with step_async().


	Returns (obs, rews, dones, infos):

	
	
	obs: an array of observations, or a dict of

	arrays of observations.







	rews: an array of rewards


	dones: an array of “episode done” booleans


	infos: a sequence of info objects


















digideep.environment.common.vec_env.shmem_vec_env module

The MIT License

Copyright (c) 2017 OpenAI (http://openai.com)

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the “Software”), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.


	
class digideep.environment.common.vec_env.shmem_vec_env.ShmemVecEnv(env_fns, spaces=None)[source]

	Bases: digideep.environment.common.vec_env.VecEnv

Optimized version of SubprocVecEnv that uses shared variables to communicate observations.


	
close_extras()[source]

	Clean up the  extra resources, beyond what’s in this base class.
Only runs when not self.closed.






	
get_images(mode='human')[source]

	Return RGB images from each environment






	
reset()[source]

	Reset all the environments and return an array of
observations, or a dict of observation arrays.

If step_async is still doing work, that work will
be cancelled and step_wait() should not be called
until step_async() is invoked again.






	
step_async(actions)[source]

	Tell all the environments to start taking a step
with the given actions.
Call step_wait() to get the results of the step.

You should not call this if a step_async run is
already pending.






	
step_wait()[source]

	Wait for the step taken with step_async().


	Returns (obs, rews, dones, infos):

	
	
	obs: an array of observations, or a dict of

	arrays of observations.







	rews: an array of rewards


	dones: an array of “episode done” booleans


	infos: a sequence of info objects


















digideep.environment.common.vec_env.subproc_vec_env module

The MIT License

Copyright (c) 2017 OpenAI (http://openai.com)

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the “Software”), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.


	
class digideep.environment.common.vec_env.subproc_vec_env.SubprocVecEnv(env_fns, spaces=None)[source]

	Bases: digideep.environment.common.vec_env.VecEnv

VecEnv that runs multiple environments in parallel in subproceses and communicates with them via pipes.
Recommended to use when num_envs > 1 and step() can be a bottleneck.


	
close_extras()[source]

	Clean up the  extra resources, beyond what’s in this base class.
Only runs when not self.closed.






	
get_images()[source]

	Return RGB images from each environment






	
get_rng_state()[source]

	




	
load_state_dict(state_dicts)[source]

	




	
reset()[source]

	Reset all the environments and return an array of
observations, or a dict of observation arrays.

If step_async is still doing work, that work will
be cancelled and step_wait() should not be called
until step_async() is invoked again.






	
set_rng_state(states)[source]

	




	
state_dict()[source]

	




	
step_async(actions)[source]

	Tell all the environments to start taking a step
with the given actions.
Call step_wait() to get the results of the step.

You should not call this if a step_async run is
already pending.






	
step_wait()[source]

	Wait for the step taken with step_async().


	Returns (obs, rews, dones, infos):

	
	
	obs: an array of observations, or a dict of

	arrays of observations.







	rews: an array of rewards


	dones: an array of “episode done” booleans


	infos: a sequence of info objects

















	
digideep.environment.common.vec_env.subproc_vec_env.worker(remote, parent_remote, env_fn_wrapper)[source]

	





digideep.environment.common.vec_env.util module

The MIT License

Copyright (c) 2017 OpenAI (http://openai.com)

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the “Software”), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.


	
digideep.environment.common.vec_env.util.copy_obs_dict(obs)[source]

	Deep-copy an observation dict.






	
digideep.environment.common.vec_env.util.dict_to_obs(obs_dict)[source]

	Convert an observation dict into a raw array if the
original observation space was not a Dict space.






	
digideep.environment.common.vec_env.util.obs_space_info(obs_space)[source]

	Get dict-structured information about a gym.Space.


	Returns

	keys: a list of dict keys.
shapes: a dict mapping keys to shapes.
dtypes: a dict mapping keys to dtypes.



	Return type

	A tuple (keys, shapes, dtypes)










	
digideep.environment.common.vec_env.util.obs_to_dict(obs)[source]

	Convert an observation into a dict.







digideep.environment.common.vec_env.vec_monitor module

The MIT License

Copyright (c) 2017 OpenAI (http://openai.com)

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the “Software”), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.


	
class digideep.environment.common.vec_env.vec_monitor.VecMonitor(venv, filename=None)[source]

	Bases: digideep.environment.common.vec_env.VecEnvWrapper


	
reset()[source]

	Reset all the environments and return an array of
observations, or a dict of observation arrays.

If step_async is still doing work, that work will
be cancelled and step_wait() should not be called
until step_async() is invoked again.






	
step_wait()[source]

	Wait for the step taken with step_async().


	Returns (obs, rews, dones, infos):

	
	
	obs: an array of observations, or a dict of

	arrays of observations.







	rews: an array of rewards


	dones: an array of “episode done” booleans


	infos: a sequence of info objects


















digideep.environment.common.vec_env.vec_video_recorder module

The MIT License

Copyright (c) 2017 OpenAI (http://openai.com)

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the “Software”), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.


	
class digideep.environment.common.vec_env.vec_video_recorder.VecVideoRecorder(venv, directory, record_video_trigger, video_length=200)[source]

	Bases: digideep.environment.common.vec_env.VecEnvWrapper

Wrap VecEnv to record rendered image as mp4 video.


	
close()[source]

	




	
close_video_recorder()[source]

	




	
reset()[source]

	Reset all the environments and return an array of
observations, or a dict of observation arrays.

If step_async is still doing work, that work will
be cancelled and step_wait() should not be called
until step_async() is invoked again.






	
start_video_recorder()[source]

	




	
step_wait()[source]

	Wait for the step taken with step_async().


	Returns (obs, rews, dones, infos):

	
	
	obs: an array of observations, or a dict of

	arrays of observations.







	rews: an array of rewards


	dones: an array of “episode done” booleans


	infos: a sequence of info objects


















Module contents

The MIT License

Copyright (c) 2017 OpenAI (http://openai.com)

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the “Software”), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.


	
exception digideep.environment.common.vec_env.AlreadySteppingError[source]

	Bases: Exception [https://docs.python.org/3/library/exceptions.html#Exception]

Raised when an asynchronous step is running while
step_async() is called again.






	
class digideep.environment.common.vec_env.CloudpickleWrapper(x)[source]

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Uses cloudpickle to serialize contents (otherwise multiprocessing tries to use pickle)






	
exception digideep.environment.common.vec_env.NotSteppingError[source]

	Bases: Exception [https://docs.python.org/3/library/exceptions.html#Exception]

Raised when an asynchronous step is not running but
step_wait() is called.






	
class digideep.environment.common.vec_env.VecEnv(num_envs, observation_space, action_space, spec, env_type)[source]

	Bases: abc.ABC [https://docs.python.org/3/library/abc.html#abc.ABC]

An abstract asynchronous, vectorized environment.
Used to batch data from multiple copies of an environment, so that
each observation becomes an batch of observations, and expected action is a batch of actions to
be applied per-environment.


	
close()[source]

	




	
close_extras()[source]

	Clean up the  extra resources, beyond what’s in this base class.
Only runs when not self.closed.






	
closed = False

	




	
get_images()[source]

	Return RGB images from each environment






	
get_viewer()[source]

	




	
metadata = {'render.modes': ['human', 'rgb_array']}

	




	
render(mode='human')[source]

	




	
reset()[source]

	Reset all the environments and return an array of
observations, or a dict of observation arrays.

If step_async is still doing work, that work will
be cancelled and step_wait() should not be called
until step_async() is invoked again.






	
step(actions)[source]

	Step the environments synchronously.

This is available for backwards compatibility.






	
step_async(actions)[source]

	Tell all the environments to start taking a step
with the given actions.
Call step_wait() to get the results of the step.

You should not call this if a step_async run is
already pending.






	
step_wait()[source]

	Wait for the step taken with step_async().


	Returns (obs, rews, dones, infos):

	
	
	obs: an array of observations, or a dict of

	arrays of observations.







	rews: an array of rewards


	dones: an array of “episode done” booleans


	infos: a sequence of info objects













	
unwrapped

	




	
viewer = None

	








	
class digideep.environment.common.vec_env.VecEnvWrapper(venv, observation_space=None, action_space=None, spec=None, env_type=None)[source]

	Bases: digideep.environment.common.vec_env.VecEnv

An environment wrapper that applies to an entire batch
of environments at once.


	
close()[source]

	




	
get_images()[source]

	Return RGB images from each environment






	
render(mode='human')[source]

	




	
reset()[source]

	Reset all the environments and return an array of
observations, or a dict of observation arrays.

If step_async is still doing work, that work will
be cancelled and step_wait() should not be called
until step_async() is invoked again.






	
step_async(actions)[source]

	Tell all the environments to start taking a step
with the given actions.
Call step_wait() to get the results of the step.

You should not call this if a step_async run is
already pending.






	
step_wait()[source]

	Wait for the step taken with step_async().


	Returns (obs, rews, dones, infos):

	
	
	obs: an array of observations, or a dict of

	arrays of observations.







	rews: an array of rewards


	dones: an array of “episode done” booleans


	infos: a sequence of info objects




















          

      

      

    

  

    
      
          
            
  
digideep.environment.dmc2gym package


Submodules



digideep.environment.dmc2gym.spec2space module



digideep.environment.dmc2gym.test_dmc2gym module



digideep.environment.dmc2gym.test_pickle module



digideep.environment.dmc2gym.viewer module



digideep.environment.dmc2gym.wrapper module



Module contents





          

      

      

    

  

    
      
          
            
  
digideep.memory package


Submodules



digideep.memory.generic module



digideep.memory.sampler module



Module contents





          

      

      

    

  

    
      
          
            
  
digideep.agent package


Submodules



digideep.agent.base module



digideep.agent.ddpg module



digideep.agent.noises module

This module is dedicated to noise models used in other methods.

Each noise class should implement the __call__ method. See the examples EGreedyNoise and OrnsteinUhlenbeckNoise.


	
class digideep.agent.noises.EGreedyNoise(**params)

	Bases: object [https://docs.python.org/3/library/functions.html#object]

This class implements simple e-greedy noise. The noise is sampled from uniform distribution.


	Parameters

	
	std (python:float) – Standard deviation of the noise.


	e (python:float) – The probability of choosing a noisy action.


	lim (python:float) – Boundary of the noise (noise will be clipped beyond this value.)









Note

This class is not dependant on its history.




	
load_state_dict(state_dict)

	




	
reset()

	




	
state_dict()

	








	
class digideep.agent.noises.OrnsteinUhlenbeckNoise(**params)

	Bases: object [https://docs.python.org/3/library/functions.html#object]

An implementation of the Ornstein-Uhlenbeck noise [https://en.wikipedia.org/wiki/Ornstein%E2%80%93Uhlenbeck_process].

The noise model is \({\displaystyle dx_{t}=    heta (\mu -x_{t})\,dt+\sigma \,dW_{t}}\).


	Parameters

	
	mu – Parameter \(\mu\) which indicates the final value that \(x\) will converge to.


	theta – Parameter :math:`        heta`.


	sigma – Parameter \(\sigma\) which is the std of the additional normal noise.


	lim – The action limit, which can be a np.array for a vector of actions.









Note

This class is state serializable.




	
load_state_dict(state_dict)

	




	
reset(action)

	




	
state_dict()

	









digideep.agent.ppo module



Module contents





          

      

      

    

  

    
      
          
            
  
digideep.policy package


Subpackages



	digideep.policy.deterministic package
	Submodules

	digideep.policy.deterministic.policy module

	Module contents





	digideep.policy.stochastic package
	Submodules

	digideep.policy.stochastic.blocks module

	digideep.policy.stochastic.common module

	digideep.policy.stochastic.distributions module

	digideep.policy.stochastic.policy module

	Module contents











Submodules



digideep.policy.base module



Module contents





          

      

      

    

  

    
      
          
            
  
digideep.policy.deterministic package


Submodules



digideep.policy.deterministic.policy module



Module contents





          

      

      

    

  

    
      
          
            
  
digideep.policy.stochastic package


Submodules



digideep.policy.stochastic.blocks module



digideep.policy.stochastic.common module



digideep.policy.stochastic.distributions module



digideep.policy.stochastic.policy module



Module contents





          

      

      

    

  

    
      
          
            
  
digideep.utility package


Subpackages



	digideep.utility.visdom_engine package
	Submodules

	digideep.utility.visdom_engine.Instance module

	digideep.utility.visdom_engine.WebServer module

	digideep.utility.visdom_engine.Wrapper module

	Module contents











Submodules



digideep.utility.filter module


	
class digideep.utility.filter.MovingAverage(size=1, window_size=10)[source]

	Bases: object [https://docs.python.org/3/library/functions.html#object]

An implementation of moving average. It has an internal queue of the values.


	Parameters

	
	size (python:int) – The length of the value vector.


	window_size (python:int) – The window size for calculation of the moving average.









	
append(item)[source]

	




	
data

	




	
max

	




	
mean

	




	
median

	




	
min

	




	
std

	









digideep.utility.logging module


	
class digideep.utility.logging.Logger[source]

	Bases: object [https://docs.python.org/3/library/functions.html#object]

This is a helper class which is intended to simplify logging in a single file from different modules in a package.
The Logger class uses a singleton 1 pattern.

It also provides multi-level logging each in a specific style. The levels are
DEBUG, INFO, WARN, ERROR, FATAL.


Example

logger.set_log_level(2)
logger.info('This is a test of type INFO.')   # Will not be shown
logger.warn('This is a test of type WARN.')   # Will be shown
logger.fatal('This is a test of type FATAL.') # Will be shown

logger.set_log_level(3)
logger.info('This is a test of type INFO.')   # Will not be shown
logger.warn('This is a test of type WARN.')   # Will not be shown
logger.fatal('This is a test of type FATAL.') # Will be shown

logger.set_logfile('path_to_the_log_file')
# ... All logs will be stored in the specified file from now on.
#     They will be shown on the output as well.







Footnotes


	1

	https://gist.github.com/pazdera/1098129






	
debug(*args, sep=' ', end='\n', flush=False)[source]

	




	
error(*args, sep=' ', end='\n', flush=False)[source]

	




	
fatal(*args, sep=' ', end='\n', flush=False)[source]

	




	
static getInstance()[source]

	Static access method.






	
info(*args, sep=' ', end='\n', flush=False)[source]

	




	
set_log_level(log_level)[source]

	




	
set_logfile(filename)[source]

	




	
warn(*args, sep=' ', end='\n', flush=False)[source]

	









digideep.utility.monitoring module


	
class digideep.utility.monitoring.Monitor[source]

	Bases: object [https://docs.python.org/3/library/functions.html#object]

A very simple and lightweight implementation for a global monitoring tool.
This class keeps track of a variable’s mean, standard deviation, minimum, maximum, and sum in a recursive manner.

>>> monitor.reset()
>>> for i in range(1000):
...   monitor('loop index', i)
...
>>> print(monitor)
>> loop index [1000x] = 499.5 (+-577.639 %95) in range{0 < 999}






Todo

Provide batched monitoring of variables.




Note

This class does not implement moving average. For a moving average implementation refer to MovingAverage.




	
discard_key(key)[source]

	




	
dump()[source]

	




	
get_meta_key(key)[source]

	




	
pack_data()[source]

	




	
pack_keys(keys)[source]

	




	
reset()[source]

	




	
set_meta_key(key, value)[source]

	




	
set_output_file(path)[source]

	








	
class digideep.utility.monitoring.WindowValue(value, window)[source]

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
append(value)[source]

	




	
get_max()[source]

	




	
get_min()[source]

	




	
get_num()[source]

	




	
get_std()[source]

	




	
get_sum()[source]

	




	
get_win()[source]

	









digideep.utility.plotting module


	
class digideep.utility.plotting.Plotter(**params)[source]

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
append(y, x=None)[source]

	









digideep.utility.profiling module


	
class digideep.utility.profiling.KeepTime(name)[source]

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
add_name()[source]

	




	
get_current_level()[source]

	




	
get_full_path()[source]

	




	
get_level()[source]

	




	
pop_name()[source]

	




	
set_level()[source]

	








	
class digideep.utility.profiling.Profiler[source]

	Bases: object [https://docs.python.org/3/library/functions.html#object]

This class provides a very simple yet light implementation of function profiling.
It is very easy to use:

>>> profiler.reset()
>>> profiler.start("loop")
>>> for i in range(100000):
...   print(i)
...
>>> profiler.lapse("loop")
>>> print(profiler)
>> loop [1x, 27.1s]





Alternatively, you may use profiler with KeepTime:

>>> with KeepTime("loop2"):
...   for i in range(100000):
...     print(i)
...
>>> print(profiler)
>> loop2 [1x, 0.0s]






Note

The number of callings to start() and lapse() should be the same.




	
dump(meta={})[source]

	




	
get_keys()[source]

	




	
get_occurence(name)[source]

	




	
get_time_average(name)[source]

	




	
get_time_overall(name)[source]

	




	
lapse(name)[source]

	




	
reset()[source]

	




	
set_output_file(path)[source]

	




	
start(name)[source]

	









digideep.utility.stats module



digideep.utility.timer module


	
class digideep.utility.timer.Timer(task, interval=1.0)[source]

	Bases: threading.Thread [https://docs.python.org/3/library/threading.html#threading.Thread]

Thread that executes a task every N seconds


	
run()[source]

	Method representing the thread’s activity.

You may override this method in a subclass. The standard run() method
invokes the callable object passed to the object’s constructor as the
target argument, if any, with sequential and keyword arguments taken
from the args and kwargs arguments, respectively.






	
setInterval(interval)[source]

	Set the number of seconds we sleep between executing our task






	
shutdown()[source]

	Stop this thread






	
task_exec()[source]

	The task done by this thread - override in subclasses











digideep.utility.toolbox module


	
digideep.utility.toolbox.count_parameters(model)[source]

	Counts the number of parameters in a PyTorch model.






	
digideep.utility.toolbox.dump_dict_as_json(filename, dic, sort_keys=False)[source]

	This function dumps a python dictionary in json format to a file.


	Parameters

	
	filename (path) – The address to the file.


	dic (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – The dictionary to be dumped in json format. It should be json-serializable.


	sort_keys (bool [https://docs.python.org/3/library/functions.html#bool], False) – Will sort the dictionary by its keys before dumping to the file.













	
digideep.utility.toolbox.dump_dict_as_yaml(filename, dic)[source]

	




	
digideep.utility.toolbox.get_class(addr)[source]

	Return a instance of a class by using only its name.


	Parameters

	addr (str [https://docs.python.org/3/library/stdtypes.html#str]) – The name of the class/function which should be in the format
MODULENAME[.SUBMODULE1[.SUBMODULE2[...]]].CLASSNAME










	
digideep.utility.toolbox.get_module(addr)[source]

	Return a instance of a module by using only its name.


	Parameters

	addr (str [https://docs.python.org/3/library/stdtypes.html#str]) – The name of the module which should be in the format
MODULENAME[.SUBMODULE1[.SUBMODULE2[...]]]










	
digideep.utility.toolbox.get_rng_state()[source]

	




	
digideep.utility.toolbox.load_json_as_dict(filename)[source]

	




	
digideep.utility.toolbox.load_yaml_as_dict(filename)[source]

	




	
digideep.utility.toolbox.seed_all(seed, cuda_deterministic=False)[source]

	




	
digideep.utility.toolbox.set_rng_state(states)[source]

	




	
digideep.utility.toolbox.strict_update(dict_target, dict_source)[source]

	





Module contents





          

      

      

    

  

    
      
          
            
  
digideep.utility.visdom_engine package


Submodules



digideep.utility.visdom_engine.Instance module


	
class digideep.utility.visdom_engine.Instance.VisdomInstance(port=8097, log_to_filename=None, replay=True)[source]

	Bases: object [https://docs.python.org/3/library/functions.html#object]

This class is a singleton for getting an instance of Visdom client.
It also replays all the logs at the loading time.

Session is responsible for initializing the log_file
and replaying the old log.


	Parameters

	
	port (python:int) – The port number of the running Visdom server.


	log_to_filename (str [https://docs.python.org/3/library/stdtypes.html#str]) – The log file for the Visdom server.


	replay (bool [https://docs.python.org/3/library/functions.html#bool], False) – Whether to replay from existing Visdom log files in the path.
Use with care if the log file is very big.









	
static getVisdomInstance(**kwargs)[source]

	Static access method.











digideep.utility.visdom_engine.WebServer module


	
class digideep.utility.visdom_engine.WebServer.VisdomWebServer(port=8097, enable_login=False, username='visdom', password='visdom', cookie_secret='visdom@d1c11598d2fb')[source]

	Bases: object [https://docs.python.org/3/library/functions.html#object]

This class runs a Visdom Server.


	Parameters

	
	port (python:int) – Port for server to run on.


	enable_login (bool [https://docs.python.org/3/library/functions.html#bool]) – Whether to activate login screen for the server.


	username (str [https://docs.python.org/3/library/stdtypes.html#str]) – The username for login.


	password (str [https://docs.python.org/3/library/stdtypes.html#str]) – The password for login. A hashed version of the password will be stored in the Visdom settings.


	cookie_secret (str [https://docs.python.org/3/library/stdtypes.html#str]) – A unique string to be used as a cookie for the server.









	
run()[source]

	Method that runs forever











digideep.utility.visdom_engine.Wrapper module

This module is highly inspired by: https://github.com/pytorch/tnt

BSD 3-Clause License

Copyright (c) 2017- Sergey Zagoruyko,
Copyright (c) 2017- Sasank Chilamkurthy,
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are met:


	Redistributions of source code must retain the above copyright notice, this
list of conditions and the following disclaimer.


	Redistributions in binary form must reproduce the above copyright notice,
this list of conditions and the following disclaimer in the documentation
and/or other materials provided with the distribution.


	Neither the name of the copyright holder nor the names of its
contributors may be used to endorse or promote products derived from
this software without specific prior written permission.




THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS “AS IS”
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY,
OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.


	
class digideep.utility.visdom_engine.Wrapper.VisdomWrapper(command, win, **kwargs)[source]

	Bases: object [https://docs.python.org/3/library/functions.html#object]

This class does not need to be serializable.


	Parameters

	
	command – The visdom command.


	win – The window name.


	kwargs – The dictionary of keyword arguments. May include opts and env.









Note

If you want to be consistent between different runs, you must assign ‘win’ as input.



Example

>>> v = VisdomWrapper('line', win='TestLoss', opts={'title':'TestLoss'}, X=np.array([1]), Y=np.array([4]))






	
get_env()[source]

	




	
get_win()[source]

	




	
run(**kwargs)[source]

	








	
class digideep.utility.visdom_engine.Wrapper.VisdomWrapperPlot(plot_type, win, **kwargs)[source]

	Bases: digideep.utility.visdom_engine.Wrapper.VisdomWrapper

In the append function, user should provide X=np.array(...), Y=np.array(...)


	
append(**kwargs)[source]
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        	(digideep.environment.common.vec_env.shmem_vec_env.ShmemVecEnv method)


        	(digideep.environment.common.vec_env.subproc_vec_env.SubprocVecEnv method)


      


      	step_wait() (digideep.environment.common.vec_env.dummy_vec_env.DummyVecEnv method)

      
        	(digideep.environment.common.vec_env.VecEnv method)


        	(digideep.environment.common.vec_env.VecEnvWrapper method)


        	(digideep.environment.common.vec_env.shmem_vec_env.ShmemVecEnv method)


        	(digideep.environment.common.vec_env.subproc_vec_env.SubprocVecEnv method)


        	(digideep.environment.common.vec_env.vec_monitor.VecMonitor method)


        	(digideep.environment.common.vec_env.vec_video_recorder.VecVideoRecorder method)


      


      	strict_update() (in module digideep.utility.toolbox)


      	SubprocVecEnv (class in digideep.environment.common.vec_env.subproc_vec_env)


  





T


  	
      	task_exec() (digideep.utility.timer.Timer method)


      	termination_check() (digideep.pipeline.runner.Runner method)


      	test() (digideep.pipeline.runner.Runner method)


      	test_runningmeanstd() (in module digideep.environment.common.running_mean_std)


  

  	
      	tile_images() (in module digideep.environment.common.tile_images)


      	Timer (class in digideep.utility.timer)


      	train() (digideep.pipeline.runner.Runner method)


      	train_cycle() (digideep.pipeline.runner.Runner method)


  





U


  	
      	unflatten_dict() (in module digideep.environment.data_helpers)


      	unwrapped (digideep.environment.common.vec_env.VecEnv attribute)


      	update() (digideep.environment.common.monitor.Monitor method)

      
        	(digideep.environment.common.running_mean_std.RunningMeanStd method)


        	(digideep.environment.explorer.Explorer method)


      


  

  	
      	update_dict_of_lists() (in module digideep.environment.data_helpers)


      	update_from_moments() (digideep.environment.common.running_mean_std.RunningMeanStd method)


      	update_mean_var_count_from_moments() (in module digideep.environment.common.running_mean_std)


      	update_params() (digideep.pipeline.session.Session method)


  





V


  	
      	VecEnv (class in digideep.environment.common.vec_env)


      	VecEnvWrapper (class in digideep.environment.common.vec_env)


      	VecMonitor (class in digideep.environment.common.vec_env.vec_monitor)


      	VecVideoRecorder (class in digideep.environment.common.vec_env.vec_video_recorder)


  

  	
      	viewer (digideep.environment.common.vec_env.VecEnv attribute)


      	VisdomInstance (class in digideep.utility.visdom_engine.Instance)


      	VisdomWebServer (class in digideep.utility.visdom_engine.WebServer)


      	VisdomWrapper (class in digideep.utility.visdom_engine.Wrapper)


      	VisdomWrapperPlot (class in digideep.utility.visdom_engine.Wrapper)


  





W


  	
      	warn() (digideep.utility.logging.Logger method)


      	WarpFrame (class in digideep.environment.common.atari_wrappers)


  

  	
      	WindowValue (class in digideep.utility.monitoring)


      	worker() (in module digideep.environment.common.vec_env.subproc_vec_env)


      	wrap_deepmind() (in module digideep.environment.common.atari_wrappers)


  







          

      

      

    

  

    
      
          
            
  All modules for which code is available

	digideep.agent.noises

	digideep.environment.common.atari_wrappers

	digideep.environment.common.monitor

	digideep.environment.common.running_mean_std

	digideep.environment.common.tile_images

	digideep.environment.common.vec_env

	digideep.environment.common.vec_env.dummy_vec_env

	digideep.environment.common.vec_env.shmem_vec_env

	digideep.environment.common.vec_env.subproc_vec_env

	digideep.environment.common.vec_env.util

	digideep.environment.common.vec_env.vec_monitor

	digideep.environment.common.vec_env.vec_video_recorder


	digideep.environment.data_helpers

	digideep.environment.explorer

	digideep.environment.make_environment

	digideep.main

	digideep.params.atari_ppo

	digideep.params.classic_ddpg

	digideep.params.mujoco_ppo

	digideep.pipeline.runner

	digideep.pipeline.session

	digideep.utility.filter

	digideep.utility.logging

	digideep.utility.monitoring

	digideep.utility.plotting

	digideep.utility.profiling

	digideep.utility.timer

	digideep.utility.toolbox

	digideep.utility.visdom_engine.Instance

	digideep.utility.visdom_engine.WebServer

	digideep.utility.visdom_engine.Wrapper




          

      

      

    

  

    
      
          
            
  Source code for digideep.main

import os, sys
import yaml, json

from digideep.pipeline import Session
from digideep.utility.logging import logger
from digideep.utility.toolbox import get_class, get_module, strict_update

[docs]def main(session):
    ##########################################
    ### LOOPING ###
    ###############
    # 1. Loading
    if session.is_loading:
        params = session.update_params({})
        # Summary
        logger.warn("="*50)
        logger.warn("Session:", params["session_name"])
        logger.warn("Message:", params["session_msg"])
        logger.warn("Command:\n\n$", params["session_cmd"], "\n")
        logger.warn("-"*50)

        runner = session.load_runner()
        # runner.override(session.args["override"])
        # params = runner.params
    else:
        ##########################################
        ### LOAD FRESH PARAMETERS ###
        #############################
        # Import method-specific modules
        ParamEngine = get_module(session.args["params"])
        cpanel = strict_update(ParamEngine.cpanel, session.args["cpanel"])
        params = ParamEngine.gen_params(cpanel) ## Generate params from cpanel everytime

        # Storing parameters in the session.
        params = session.update_params(params)
        session.dump_cpanel(cpanel)
        session.dump_params(params)

        # Summary
        logger.warn("="*50)
        logger.warn("Session:", params["session_name"])
        logger.warn("Message:", params["session_msg"])
        logger.warn("Command:\n\n$", params["session_cmd"], "\n")
        logger.warn("-"*50)
        # logger.info("Hyper-Parameters\n\n{}".format(yaml.dump(params, indent=2)) )
        logger.warn("Hyper-Parameters\n\n{}".format(json.dumps(cpanel, indent=4, sort_keys=False)) )
        logger.warn("="*50)
        ##########################################
        
        Runner = get_class(params["runner"]["name"])
        runner = Runner(params)

    # If we are creating the session only, we do not even need to start the runner.
    session.save_runner(runner, 0)
    if session.is_session_only:
        logger.fatal("Session was created; exiting ...")
        return
    
    # 2. Initializing: It will load_state_dicts if we are in loading mode
    runner.start(session)
    
    # 3. Train/Enjoy/Custom Loops
    if session.is_playing:
        runner.enjoy()
    elif session.is_customs:
        runner.custom()
    else:
        runner.train()

    ##########################################

[docs]def entrypoint():
    session = Session(root_path=os.path.dirname(os.path.realpath(__file__)))
    try:
        main(session)
    finally:
        session.finalize()


if __name__ == "__main__":
    entrypoint()




          

      

      

    

  

    
      
          
            
  Source code for digideep.agent.noises

"""
This module is dedicated to noise models used in other methods.

Each noise class should implement the ``__call__`` method. See the examples :class:`EGreedyNoise` and :class:`OrnsteinUhlenbeckNoise`.
"""
import numpy as np

[docs]class EGreedyNoise:
    """This class implements simple e-greedy noise. The noise is sampled from uniform distribution.
    
    Args:
        std (float): Standard deviation of the noise.
        e (float): The probability of choosing a noisy action.
        lim (float): Boundary of the noise (noise will be clipped beyond this value.)

    Note:
        This class is not dependant on its history.
    """

    def __init__(self, **params):
        self.params = params
        self.state = {}
    
[docs]    def reset(self):
        pass

    
    def __call__(self, action):
        # Add some noise to the action
        std = self.params["std"]
        e   = self.params["e"]
        lim = self.params["lim"] # A scalar
        
        noise = std * lim * np.random.randn(*action.shape)
        action += noise
        action = np.clip(action, a_min=-lim, a_max=lim)

        # By chance e, choose a completely random action.
        # By chance 1-e, let the current noised action survive.
        # We use this beautiful trick from openai to do the above:
        random_action = np.random.uniform(low=-lim, high=lim, size=action.shape)
        
        # When we have a batch of actions, this should be like this:
        # choice = np.random.binomial(1, e, size=(action.shape[0],1))
        # Where action.shape[0] is the batch-size
        choice = np.random.binomial(1, e, size=(action.shape[0],1))
        noise = choice * (random_action - action)
        action += noise
        return action
    
[docs]    def state_dict(self):
        return None

[docs]    def load_state_dict(self, state_dict):
        pass





[docs]class OrnsteinUhlenbeckNoise:
    """An implementation of the `Ornstein-Uhlenbeck noise <https://en.wikipedia.org/wiki/Ornstein%E2%80%93Uhlenbeck_process>`_.

    The noise model is :math:`{\displaystyle dx_{t}=\theta (\mu -x_{t})\,dt+\sigma \,dW_{t}}`.

    Args:
        mu: Parameter :math:`\mu` which indicates the final value that :math:`x` will converge to.
        theta: Parameter :math:`\theta`.
        sigma: Parameter :math:`\sigma` which is the std of the additional normal noise.
        lim: The action limit, which can be a :obj:`np.array` for a vector of actions.
    
    Note:
        This class is state serializable.
    """

    def __init__(self, **params):
        """ Ornstein-Uhlenbeck process noise generator
        params: mu, theta, sigma
        states: X
        """

        self.params = params
        self.state = {}
        self.state['needs_reset'] = True

[docs]    def reset(self, action):
        self.state['X'] = np.ones_like(action) * self.params['mu']
        self.state['needs_reset'] = False


    def __call__(self, action):
        if self.state['needs_reset']:
            self.reset(action)
        dx = self.params['theta'] * (self.params['mu'] - self.state['X'])
        dx = dx + self.params['sigma'] * np.random.randn(*self.state['X'].shape)
        self.state['X'] = self.state['X'] + dx
        noise = self.state['X'] * self.params["lim"]
        # print("noise", noise)
        action += noise
        return action
    
[docs]    def state_dict(self):
        return self.state

[docs]    def load_state_dict(self, state_dict):
        self.state.update(state_dict)






          

      

      

    

  

    
      
          
            
  Source code for digideep.environment.data_helpers

"""
This module provides helper functions to manage data outputs from the :class:`~digideep.environment.explorer.Explorer` class.

See Also:
    :ref:`ref-data-structure`

"""

import numpy as np
from collections import OrderedDict
from digideep.utility.logging import logger


############
## PART I ##
############
[docs]def join_keys(key1, key2, sep="/"):
    """
    Args:
        key1 (str): The first key in unix-style file system path.
        key1 (str): The second key in unix-style file system path.
        sep (str): The separator to be used.
    
    .. code-block:: python
        :caption: Example

        >>> join_keys('/agent1','artifcats')
        '/agent1/artifacts'
    
    """
    key1 = key1.rstrip(sep)
    key2 = key2.lstrip(sep)
    return key1+sep+key2


[docs]def flatten_dict(dic, sep="/", prefix=""):
    """
    We flatten a nested dictionary into a 1-level dictionary. In the new dictionary
    keys are combinations of previous keys, separated by the ``sep``. We follow unix-style
    file system naming.

    .. code-block:: python
        :caption: Example
        
        >>> Dict = {"a":1, "b":{"c":1, "d":{"e":2, "f":3}}}
        >>> flatten_dict(Dict)
        {"/a":1, "/b/c":1, "/b/d/e":2, "/b/d/f":3}
    
    """
    res = OrderedDict()
    for key, value in dic.items():
        if isinstance(value, dict):
            tmp = flatten_dict(value, sep=sep, prefix=join_keys(prefix,key,sep))
            res.update(tmp)
        else:
            res[join_keys(prefix,key,sep)] = value
    return res


[docs]def unflatten_dict(dic, sep="/"):
    """
    Unflattens a flattened dictionary into a nested dictionary.

    .. code-block:: python
        :caption: Example

        >>> Dict = {"/a":1, "/b/c":1, "/b/d/e":2, "/b/d/f":3}
        >>> unflatten_dict(Dict)
        {"a":1, "b":{"c":1, "d":{"e":2, "f":3}}}
    
    """
    def _insert(D, address, value):
        res = D
        parts = address.split(sep)
        parts = parts[1:] # Disregard the first as it should be empty
        for p in parts[:-1]: # Disregard the last which should contain the value finally.
            if not p in res:
                res[p] = {}
            res = res[p]
        res[parts[-1]] = value

    result = {}
    for key, value in dic.items():
        _insert(result, key, value)
    return result


#############
## PART II ##
#############
# The methods in this part are solely used in the Explorer class,
# where we want to form the chunks of data (trajectories). Memory
# has its own (faster) methods for update/complete the dicts.
[docs]def nonify(element):
    """
    This function creates an output with all elements being ``None``.
    The structure of the resulting element is exactly the structure
    of the input ``element``. The ``element`` cannot contain dicts.
    The only accepted types are ``tuple``, ``list``, and ``np.ndarray``.
    It can contain nested lists and tuples, however.

    .. code-block:: python
        :caption: Example

        >>> Input = [(1,2,3), (1,2,4,5,[-1,-2])]
        >>> nonify(Input)
        [(none,none,none), (none,none,none,none,[none,none])]
    
    """
    if isinstance(element, list) or isinstance(element, tuple):
        el = []
        for k in element:
            el.append(nonify(k))
        return el
    elif isinstance(element, np.ndarray) and np.issubdtype(element.dtype, np.floating):
        return np.full_like(element, fill_value=np.nan, dtype=element.dtype)
    elif isinstance(element, np.ndarray) and np.issubdtype(element.dtype, np.integer):
        return np.full_like(element, fill_value=0, dtype=element.dtype)
    elif isinstance(element, np.ndarray):
        return np.full_like(element, fill_value=np.nan, dtype=element.dtype)
    elif isinstance(element, float):
        return np.nan
    elif isinstance(element, int):
        return 0
    else:
        None


[docs]def update_dict_of_lists(dic, item, index=0):
    """
    This function updates a dictionary with a new item.

    .. code-block:: python
        :caption: Example

        >>> dic = {'a':[1,2,3], 'c':[[-1,-2],[-3,-4]]}
        >>> item = {'a':4, 'b':[1,2,3]}
        >>> index = 3
        >>> update_dict_of_lists(dic, item, index)
        {'a':[1,2,3,4],
         'b':[[none,none,none],[none,none,none],[none,none,none],[1,2,3]],
         'c':[[-1,-2],[-3,-4]]}
    
    Note:
        ``c`` in the above example is not "complete" yet! The function :func:`complete_dict_of_list`
        will complete the keys which need to be completed!
        
    Caution:
        This function does not support nested dictionaries.
    """
    for k in item:
        # 1. Create the "key" in the "dic" if it does not exist.
        #    Put "None" for all of the previous timesteps that
        #    the key was missing. Use the structure of the value
        #    to create a "None" element with the same structure.
        if not k in dic:
            none_element = nonify(item[k])
            dic[k] = [none_element] * index
        # 2. Now append the new value to the existing list of
        #    values for the key.
        dic[k].append(item[k])


[docs]def complete_dict_of_list(dic, length):
    """
    This function will complete the missing elements of a reference dictionary with similarly-structured ``None`` values.

    .. code-block:: python
        :caption: Example

        >>> dic = {'a':[1,2,3,4],
        ...        'b':[[none,none,none],[none,none,none],[none,none,none],[1,2,3]],
        ...        'c':[[-1,-2],[-3,-4]]}
        >>> # The length of lists under each key is 4 except 'c' which is 2. We have to complete that.
        >>> complete_dict_of_list(dic, 4)
        {'a':[1,2,3,4], 
         'b':[[none,none,none],[none,none,none],[none,none,none],[1,2,3]],
         'c':[[-1,-2],[-3,-4],[none,none],[none,none]]}
    """
    assert isinstance(dic, dict), "dic should be a dictionary."
    for k in dic:
        assert isinstance(dic[k], list), "dic[" + k + "] should be a list"
        if length > len(dic[k]):
            none_element = nonify(dic[k][-1])
            dic[k] += [none_element]*(length - len(dic[k]))



##############
## Part III ##
##############
[docs]def convert_time_to_batch_major(episode):
    """Converts a rollout to have the batch dimension in the major (first) dimension, instead of second dimension.

    Args:
        episode (dict): A trajectory in the form of ``{'key1':(num_steps,batch_size,...), 'key2':(num_steps,batch_size,...)}``
    
    Returns:
        dict: A trajectory in the form of ``{'key1':(batch_size,num_steps,...), 'key2':(batch_size,num_steps,...)}``
    
    .. code-block:: python
        :caption: Example

        >>> episode = {'key1':[[[1],[2]], [[3],[4]], [[5],[6]], [[7],[8]], [[9],[10]]],
                        'key2':[[[1,2],[3,4]], [[5,6],[7,8]], [[9,10],[11,12]], [[13,14],[15,16]], [[17,18],[19,20]]]}
        >>> convert_time_to_batch_major(episode)
        {'key1': array([[[ 1.],
            [ 3.],
            [ 5.],
            [ 7.],
            [ 9.]],
    
            [[ 2.],
            [ 4.],
            [ 6.],
            [ 8.],
            [10.]]], dtype=float32), 'key2': array([[[ 1.,  2.],
            [ 5.,  6.],
            [ 9., 10.],
            [13., 14.],
            [17., 18.]],
    
            [[ 3.,  4.],
            [ 7.,  8.],
            [11., 12.],
            [15., 16.],
            [19., 20.]]], dtype=float32)}  
    """
    episode_batch = {}
    for key in episode.keys():
        try:
            # val = None
            # print(key, "=", episode[key])
            entry_data_type = episode[key][0].dtype
            #TODO: Should we copy?
            # val = np.array(episode[key], dtype=entry_data_type).copy()
            val = np.asarray(episode[key], dtype=entry_data_type)
            # make inputs batch-major instead of time-major
            episode_batch[key] = val.swapaxes(0, 1)
        except Exception as ex:
            logger.fatal('@', key, ':', ex)
            raise
        
    return episode_batch


[docs]def extract_keywise(dic, key):
    """This function will extract a key from all entries in a dictionary. Key should be first-level key.
    
    Args:
        dic (dict): The input dictionary containing a dict of dictionaries.
        key: The key name to be extracted.
    
    Returns:
        dict: The result dictionary

    .. code-block:: python
        :caption: Example

        >>> dic = {'agent1':{'a':[1,2],'b':{'c':2,'d':4}}, 'agent2':{'a':[3,4],'b':{'c':9,'d':7}}}
        >>> key = 'a'
        >>> extract_keywise(dic, key)
        {'agent1':[1,2], 'agent2':[3,4]}


    """
    res = {}
    for name in dic:
        res[name] = dic[name][key]
    return res


[docs]def dict_of_lists_to_list_of_dicts(dic, num):
    """Function to convert a dict of lists to a list of dicts.
    Mainly used to prepare actions to be fed into the ``env.step(action)``. ``env.step`` assumes
    action to be in the form of a list the same length as the number of workers. It will assign
    the first action to the first worker and so on.

    Args:
        dic (dict): A dictionary with keys being the actions for different agents in the environment.
        num (int): The number of workers.
    
    Returns:
        list: A length with its length being same as ``num``. Each element in the list would be a dictionary
        with keys being the agents.
    
    .. code-block:: python
        :caption: Example

        >>> dic = {'a1':([1,2],[3,4],[5,6]), 'a2':([9],[8],[7])}
        >>> num = 3
        >>> dict_of_lists_to_list_of_dicts(dic, num)
        [{'a1':[1,2], 'a2':[9]}, {'a1':[3,4], 'a2':[8]}, {'a1':[5,6], 'a2':[7]}]

    Caution:
        This only works for 1-level dicts, not for nested dictionaries.    
    """
    res = []
    for i in range(num):
        unit = {}
        for name in dic:
            unit[name] = dic[name][i]
        res.append(unit)
    return res


[docs]def list_of_dicts_to_flattened_dict_of_lists(List, length):
    """Function to convert a list of (nested) dicts to a flattened dict of lists. See the example below.

    Args:
        List (list): A list of dictionaries. Each element in the list is a single sample data produced from the environment.
        length (int): The length of time sequence. It is used to complete the data entries which were lacking from some data samples.
    Returns:
        dict: A dictionary whose keys are flattened similar to Unix-style file system naming.
    
    .. code-block:: python
        :caption: Example

        >>> List = [{'a':{'f':[1,2], 'g':[7,8]}, 'b':[-1,-2], 'info':[10,20]},
                    {'a':{'f':[3,4], 'g':[9,8]}, 'b':[-3,-4], 'step':[80,90]}]
        >>> Length = 2
        >>> list_of_dicts_to_flattened_dict_of_lists(List, Length)
        {'/a/f':[[1,2],[3,4]],
        '/a/g':[[7,8],[9,8]],
            'b':[[-1,-2],[-3,-4]],
            '/info':[[10,20],[none,none]],
            '/step':[[none,none],[80,90]]}

    .. code-block:: python
        :caption: Example
        
        # Intermediate result, before doing ``complete_dict_of_list``:
        {'/a/f':[[1,2],[3,4]],
        '/a/g':[[7,8],[9,8]],
        'b':[[-1,-2],[-3,-4]],
        '/info':[[10,20]],
        '/step':[[none,none],[80,90]]}
        # Final result, after doing ``complete_dict_of_list`` ('/info' will become complete in length):
        {'/a/f':[[1,2],[3,4]],
        '/a/g':[[7,8],[9,8]],
        'b':[[-1,-2],[-3,-4]],
        '/info':[[10,20],[none,none]],
        '/step':[[none,none],[80,90]]}
    
    """
    # Does not support nested dictionaries (?)
    # This is used for info. But can be used for other list of dicts
    if isinstance(List, dict):
        return List
    Dict = OrderedDict()
    for i in range(len(List)):
        update_dict_of_lists(Dict, flatten_dict(List[i]), index=i)
        
        complete_dict_of_list(Dict, length=i+1)
        # BUG: Lack of this created a bug in multi-worker cases. We must complete Dict before next step
        # For some reason, I refrained from including this into the loop as follows:
        # FIXME: Here, complete_dict_of_list cannot be in the loop. Since the new keys may arrive in a new list index.
        # For instance 'step' in List[1] in the above example. And the "chunky" data will cause problems. Since
        # we may have a chunk of data without a key, but the key arrives in a new chunk of data.
    
    # Here, we are outputing complete chunks of data.
    complete_dict_of_list(Dict, length=length)
    return Dict


[docs]def flattened_dict_of_lists_to_dict_of_numpy(dic):
    for key in dic:
        # dic[key] = np.asarray(dic[key], dtype=np.float32)
        dic[key] = np.asarray(dic[key])
    return dic





          

      

      

    

  

    
      
          
            
  Source code for digideep.environment.explorer

import numpy as np
import time
from collections import OrderedDict

from digideep.environment import MakeEnvironment
from .data_helpers import flatten_dict, update_dict_of_lists, complete_dict_of_list, convert_time_to_batch_major, extract_keywise

# from mujoco_py import MujocoException
# from dm_control.rl.control import PhysicsError

from digideep.utility.logging import logger
from digideep.utility.profiling import KeepTime
from digideep.utility.monitoring import monitor

[docs]class Explorer:
    """A class which runs environments in parallel and returns the result trajectories in a unified structure.
    It support multi-agents in an environment.

    Note:
        The entrypoint of this class is the :func:`update` function, in which the :func:`step` function will be
        called for ``n_steps`` times. In the :func:`step` function, the :func:`prestep` function is called first to get the
        actions from the agents. Then the ``env.step`` function is called to execute those actions in the environments.
        After the loop is done in the :func:`update`, we do another :func:`prestep` to save the ``observations``/``actions``
        of the last step. This indicates the final action that the agent would take without actually executing that. This
        information will be useful in some algorithms.

    Args:
        session (:obj:`~digideep.pipeline.session.Session`): The running session object.
        agents (dict): A dictionary of the agents and their corresponding agent objects.
        mode (str): The mode of the Explorer, which is any of the three: ``train`` | ``test`` | ``eval``
        env (:obj:`env`): The parameters of the environment.
        do_reset (bool): A flag indicating whether to reset the environment at the update start.
        final_action (bool): A flag indicating whether in the final call of :func:`prestep` the action should also be generated or not.
        num_workers (int): Number of workers to work in parallel.
        deterministic (bool): Whether to choose the optimial action or to mix some noise with the action (i.e. for exploration).
        n_steps (int): Number of steps to take in the :func:`update`.
        render (bool): A flag used to indicate whether environment should be rendered at each step.
        render_delay (float): The amount of seconds to wait after calling ``env.render``. Used when environment is too fast for
            visualization, typically in ``eval`` mode.
        seed (int): The environment seed.

    Attributes:
        steps (int): Number of times the :func:`step` function is called.
        n_episode (int): Number of episodes (a full round of simulation) generated so far.
        timesteps (int): Number of total timesteps of experience generated so far.
        was_reset (bool): A flag indicating whether the Explorer has been just reset or not.
        observations: A tracker of environment observations used to produce the actions for the next step.
        masks: A tracker of environment ``done`` flag indicating the start of a new episode.
        hidden_states: A tracker of hidden_states of the agents for producing the next step action in recurrent policies.

    Caution:
        Use ``do_reset`` with caution; only when you know what the consequences are.
        Generally there are few oportunities when this flag needs to be true.
    
    Tip:
        This class is partially serializable. It only saves the state of environment wrappers and not the environment per se.
    
    See Also:
        :ref:`ref-data-structure`
    """
    def __init__(self, session, agents=None, **params):
        self.agents = agents
        self.params = params
        self.session = session

        # Create models
        extra_env_kwargs = self.params.get("extra_env_kwargs", {})
        menv = MakeEnvironment(session, mode=self.params["mode"], seed=self.params["seed"], **self.params["env"])
        self.envs = menv.create_envs(num_workers=self.params["num_workers"], extra_env_kwargs=extra_env_kwargs)
        
        # self.params["env"]["env_type"]
        
        self.state = {}
        self.state["steps"] = 0
        self.state["n_episode"] = 0
        self.state["timesteps"] = 0
        self.state["was_reset"] = False

        self.local = {}
        self.local["steps"] = 0
        self.local["n_episode"] = 0

        self.monitor_n_episode()
        self.monitor_timesteps()

        # We only reset once. Later environments will be reset automatically.
        self.reset()
        # Will the results be reported when using ``do_reset``?`

[docs]    def monitor_n_episode(self):
        if self.params["mode"] == "train":
            monitor.set_meta_key("episode", self.state["n_episode"])

[docs]    def monitor_timesteps(self):
        if self.params["mode"] == "train":
            monitor.set_meta_key("frame", self.state["timesteps"])


[docs]    def state_dict(self):
        # TODO" Should we make a deepcopy?
        return {"state":self.state, "envs":self.envs.state_dict()}

[docs]    def load_state_dict(self, state_dict):
        self.state.update(state_dict["state"])
        self.envs.load_state_dict(state_dict["envs"])

        self.monitor_n_episode()
        self.monitor_timesteps()

        
        # if self.params["mode"] in ["test", "eval"]:
        #     # We reset the explorer in case of test/eval to clear the history of observations/masks/hidden_state.
        #     # Because this part does not make sense to be transferred.
        #     self.reset()

[docs]    def report_rewards(self, infos):
        """This function will extract episode information from infos and will send them to
        :class:`~digideep.utility.monitoring.Monitor` class.
        """
        # This episode keyword only exists if we use a Monitor wrapper.
        # This keyword will only appear at the "reset" times.
        # TODO: If this is a true multi-agent system, then the rewards
        #       must be separated as well!
        if '/episode/r' in infos.keys():
            rewards = infos['/episode/r']
            for rew in rewards:
                if (rew is not None) and (not np.isnan(rew)):
                    self.local["n_episode"] += 1
                    self.state["n_episode"] += 1
                    
                    self.monitor_n_episode()

                    monitor("/reward/"+self.params["mode"]+"/episodic", rew, window=self.params["win_size"])
                    self.session.writer.add_scalar('reward/'+self.params["mode"], rew, self.state["n_episode"])


[docs]    def close(self):
        """It closes all environments.
        """
        self.envs.close()


[docs]    def reset(self):
        """Will reset the Explorer and all of its states. Will set ``was_reset`` to ``True`` to prevent immediate resets.
        """
        self.state["observations"] = self.envs.reset()
        self.state["masks"] = np.array([[0]]*self.params["num_workers"], dtype=np.float32)

        # The initial hidden_state is not saved in the memory. The only use for it is
        # getting passed to the action_generator.
        # So if there is a size mismatch between this and the next hidden_states, no
        # conflicts/errors would happen.
        self.state["hidden_state"] = {}
        for agent_name in self.agents:
            self.state["hidden_state"][agent_name] = self.agents[agent_name].reset_hidden_state(self.params["num_workers"])
        
        self.state["was_reset"] = True


[docs]    def prestep(self, final_step=False):
        """
        Function to produce actions for all of the agents. This function does not execute the actions in the environment.
        
        Args:
            final_step (bool): A flag indicating whether this is the last call of this function.
        
        Returns:
            dict: The pre-transition dictionary containing observations, masks, and agents informations. The format is like:
            ``{"observations":..., "masks":..., "agents":...}``
        """

        with KeepTime("to_numpy"):
            # TODO: Is it necessary for conversion of obs?
            # NOTE: The np conversion will not work if observation is a dictionary.
            # observations = np.array(self.state["observations"], dtype=np.float32)
            observations = self.state["observations"]
            masks = self.state["masks"]
            hidden_state = self.state["hidden_state"]

        with KeepTime("gen_action"):
            publish_agents = True 
            agents = {}
            # TODO: We are assuming a one-level action space.
            if (not final_step) or (self.params["final_action"]):
                if self.state["steps"] < self.params["warm_start"]:
                    # Take RANDOM actions if warm-starting
                    for agent_name in self.agents:
                        agents[agent_name] = self.agents[agent_name].random_action_generator(self.envs, self.params["num_workers"])
                else:
                    # Take REAL actions if not warm-starting
                    for agent_name in self.agents:
                        action_generator = self.agents[agent_name].action_generator
                        agents[agent_name] = action_generator(observations, hidden_state[agent_name], masks, deterministic=self.params["deterministic"])
            else:
                publish_agents = False
            # We are saving the "new" hidden_state now.

            # for agent_name in self.agents:
            #     if (not final_step) or (self.params["final_action"]):
            #         action_generator = self.agents[agent_name].action_generator
            #         agents[agent_name] = action_generator(observations, hidden_state[agent_name], masks, deterministic=self.params["deterministic"])
            #     else:
            #         publish_agents = False
                
            
        with KeepTime("form_dictionary"):
            if publish_agents:
                pre_transition = dict(observations=observations,
                                      masks=masks,
                                      agents=agents)
            else:
                pre_transition = dict(observations=observations,
                                      masks=masks)
        return pre_transition



[docs]    def step(self):
        """Function that runs the ``prestep`` and the actual ``env.step`` functions.
        It will also manipulate the transition data to be in appropriate format.

        Returns:
            dict: The full transition information, including the pre-transition (actions, last observations, etc) and the
            results of executing actions on the environments, i.e. rewards and infos. The format is like:
            ``{"observations":..., "masks":..., "rewards":..., "infos":..., "agents":...}``
        
        See Also:
            :ref:`ref-data-structure`
        """

        # We are saving old versions of observations, hidden_state, and masks.
        with KeepTime("prestep"):
            pre_transition = self.prestep()
            
        # TODO: For true multi-agent systems, rewards must be a dictionary as well,
        #       i.e. one reward for each agent. However, if the agents are pursuing
        #       a single goal, the reward can still be a single scalar!

        # Updating observations and masks: These two are one step old in the trajectory.
        # hidden_state is the newest.
        
        with KeepTime("envstep"):
            # Prepare actions
            actions = extract_keywise(pre_transition["agents"], "actions")

            # Step
            self.state["observations"], rewards, dones, infos = self.envs.step(actions)
            # Post-step
            self.state["hidden_state"] = extract_keywise(pre_transition["agents"], "hidden_state")
            self.state["masks"] = np.array([0.0 if done_ else 1.0 for done_ in dones], dtype=np.float32).reshape((-1,1))

            # NOTE: Uncomment if you find useful information in the continuous rewards ...
            # monitor("/reward/"+self.params["mode"]+"/continuous", np.mean(rewards))

        with KeepTime("render"):
            if self.params["render"]:
                self.envs.render()
                if self.params["render_delay"] > 0:
                    time.sleep(self.params["render_delay"])
        # except MujocoException as e:
        #     logger.error("We got a MuJoCo exception!")
        #     raise
        #     ## Retry??
        #     # return self.run()
        
        with KeepTime("poststep"):
            # TODO: Sometimes the type of observations is "dict" which shouldn't be. Investigate the reason.
            if isinstance(self.state["observations"], OrderedDict) or isinstance(self.state["observations"], dict):
                for key in self.state["observations"]:
                    if np.isnan(self.state["observations"][key]).any():
                        logger.warn('NaN caught in observations during rollout generation.', 'step =', self.state["steps"])
                        raise ValueError
            else:
                if np.isnan(self.state["observations"]).any():
                    logger.warn('NaN caught in observations during rollout generation.', 'step =', self.state["steps"])
                    raise ValueError
                ## Retry??
                # return self.run()

            self.state["steps"] += 1
            self.state["timesteps"] += self.params["num_workers"]
            self.monitor_timesteps()
            # TODO: Adapt with the new dict_of_lists data structure.
            with KeepTime("report_reward"):
                self.report_rewards(infos)

            transition = dict(**pre_transition,
                              rewards=rewards,
                              infos=infos)
        return transition

        

[docs]    def update(self):
        """Runs :func:`step` for ``n_steps`` times.

        Returns:
            dict: A dictionary of unix-stype file system keys including all information generated by the simulation.
        
        See Also:
            :ref:`ref-data-structure`
        """

        # trajectory is a dictionary of lists
        trajectory = {}

        if not self.state["was_reset"] and self.params["do_reset"]:
            self.reset()

        self.state["was_reset"] = False

        # Run T (n-step) steps.
        self.local["steps"] = 0
        self.local["n_episode"] = 0

        while (self.params["n_steps"]    and self.local["steps"]     < self.params["n_steps"]) or \
              (self.params["n_episodes"] and self.local["n_episode"] < self.params["n_episodes"]):
            with KeepTime("step"):
                # print("one exploration step ...")
                transition = self.step()

            with KeepTime("append"):
                # Data is flattened in the explorer per se.
                transition = flatten_dict(transition)
                # Update the trajectory with the current list of data.
                # Put nones if the key is absent.
                update_dict_of_lists(trajectory, transition, index=self.local["steps"])

            self.local["steps"] += 1

        with KeepTime("poststep"):
            # Take one prestep so we have the next observation/hidden_state/masks/action/value/ ...
            transition = self.prestep(final_step=True)
            transition = flatten_dict(transition)
            update_dict_of_lists(trajectory, transition, index=self.local["steps"])

            # Complete the trajectory if one key was in a transition, but did not occur in later
            # transitions. "length=n_steps+1" is because of counting final out-of-loop prestep.
            
            # complete_dict_of_list(trajectory, length=self.params["n_steps"]+1)
            complete_dict_of_list(trajectory, length=self.local["steps"]+1)
            result = convert_time_to_batch_major(trajectory)
        
        # We discard the rest of monitored episodes for the test mode to prevent them from affecting next test.
        monitor.discard_key("/reward/test/episodic")
        return result




### Data Structure:
# Pre-step:
#   observations
#   masks:
#
# Agent (policies):
#   actions
#   hidden_state
#   artifacts:
#       action_log_p
#       value
#
# Step:
#   rewards
#   infos

######################
##### Statistics #####
######################
# Stats: Wall-time




          

      

      

    

  

    
      
          
            
  Source code for digideep.environment.make_environment

"""
This module is inspired by `pytorch-a2c-ppo-acktr <https://github.com/ikostrikov/pytorch-a2c-ppo-acktr/>`_.
"""

import numpy as np
import os
from collections import OrderedDict

from digideep.utility.toolbox import get_module, get_class
from digideep.utility.logging import logger

################################################
## Viutal wrappers ##
#####################
from gym.wrappers.monitor import Monitor as MonitorVideoRecorder

from .common.atari_wrappers import make_atari, wrap_deepmind

# from .common.vec_env.vec_monitor import VecMonitor
from .common.monitor import Monitor

from .common.vec_env.subproc_vec_env import SubprocVecEnv
from .common.vec_env.dummy_vec_env import DummyVecEnv

## Our essential wrappers
from .wrappers.save_state import VecSaveState
from .wrappers.random_state import VecRandomState

from .wrappers.adapter import WrapperDummyMultiAgent
from .wrappers.adapter import WrapperDummyDictObs
from .wrappers.adapter import WrapperFlattenObsDict
from .wrappers.adapter import VecObsRewInfoActWrapper
################################################

from gym import spaces

################################################
###      Importing Environment Packages      ###
################################################
import gym
# Even though we don't need dm_control to be loaded here, it helps in initializing glfw when using MuJoCo 1.5.
# import digideep.environment.dmc2gym

from gym.envs.registration import registry
################################################



#############################
##### Utility Functions #####
#############################
[docs]def space2config(S):
    """Function to convert space's characteristics into a config-space dict.
    """
    # S.__class__.__name__: "Discrete" / "Box"
    if isinstance(S, spaces.Discrete):
        typ = S.__class__.__name__
        dim = np.int32(S.n)
        lim = (np.nan, np.nan) # Discrete Spaces do not have high/low
        config = {"typ":typ, "dim":dim, "lim":lim}
    elif isinstance(S, spaces.Box):
        typ = S.__class__.__name__
        dim = S.shape # S.shape[0]: This "[0]" only supports 1d arrays.
        lim = (S.low.tolist(), S.high.tolist())
        config = {"typ":typ, "dim":dim, "lim":lim}
    elif isinstance(S, spaces.Dict):
        config = OrderedDict()
        for k in S.spaces:
            config[k] = space2config(S.spaces[k])
    else:
        logger.fatal("Unknown type for space:", type(S))
        raise NotImplementedError
    
    return config




#################################
##### MakeEnvironment Class #####
#################################

[docs]class MakeEnvironment:
    """This class will make the environment. It will apply the wrappers to the environments as well.

    Tip:
        Except :class:`~digideep.environment.common.monitor.Monitor` environment, no environment will be applied on the environment
        unless explicitly specified.
    """
    
    registered = False

    def __init__(self, session, mode, seed, **params):
        self.mode = mode # train/test/eval
        self.seed = seed
        self.session = session
        self.params  = params
        
        # Won't we have several environment registrations by this?
        if params["from_module"]:
            try:
                get_module(params["from_module"])
            except Exception as ex:
                logger.fatal("While importing user module:", ex)
                exit()
        # elif (params["from_params"]) and (not MakeEnvironment.registered):
        elif (params["from_params"]) and (not params["name"] in registry.env_specs):
            try:
                registry.register(**params["register_args"])
                MakeEnvironment.registered = True
            except Exception as ex:
                logger.fatal("While registering from parameters:", ex)
                exit()
        
        # After all of these, check if environment is registered in the gym or not.
        if not params["name"] in registry.env_specs:
            logger.fatal("Environment '" + params["name"] + "' is not registered in the gym registry.")
            exit()
    

[docs]    def make_env(self, rank, force_no_monitor=False, extra_env_kwargs={}):
        # import sys # For debugging
        def _f():
            # The header of gym.make(.): `def make(id, **kwargs)`
            env = gym.make(self.params["name"], **extra_env_kwargs)
            # TODO: Use gym.seeding to generate good and independent random seeds
            env.seed(self.seed + rank)

            ## Atari environment wrappers
            is_atari = hasattr(gym.envs, 'atari') and isinstance(env.unwrapped, gym.envs.atari.atari_env.AtariEnv)
            if is_atari:
                env = make_atari(self.params["name"])
            if is_atari and len(env.observation_space.shape) == 3:
                env = wrap_deepmind(env)


            ## Add monitoring wrappers (not optional).
            if not force_no_monitor:
                log_dir = os.path.join(self.session["path_monitor"], str(rank))
                if not self.session.dry_run:
                    env = Monitor(env, log_dir, **self.params["main_wrappers"]["Monitor"])
                else:
                    env = Monitor(env, "/tmp", **self.params["main_wrappers"]["Monitor"])


            ## Add a video recorder if mode == "eval".
            if self.mode == "eval" and not self.session.dry_run:
                videos_dir = os.path.join(self.session["path_videos"], str(rank))
                # force will be true when resuming training from a checkpoint.
                env = MonitorVideoRecorder(env, videos_dir, video_callable=lambda id:True, force=self.session.is_resumed)
                

            ## Dummy Dict Action and Observation
            if not isinstance(env.action_space, spaces.Dict):
                env = WrapperDummyMultiAgent(env, **self.params["main_wrappers"]["WrapperDummyMultiAgent"])
            if not isinstance(env.observation_space, spaces.Dict):
                env = WrapperDummyDictObs(env, **self.params["main_wrappers"]["WrapperDummyDictObs"])
            
            ## Flatten the observation_space (which is by now of spaces.Dict type.)
            # spaces.Dict({"obs1":spaces.Box, "obs2": spaces.Dict({"image1":spaces.Box, "sensor2":spaces.Discrete})})
            # Will be:
            # spaces.Dict({"/obs1":spaces.Box, "/obs2/image1":spaces.Box, "/obs2/sensor2":spaces.Discrete})
            env = WrapperFlattenObsDict(env)
            
            ## NOTE: We do not flatten the action_space, since we usually deal with 1-level dicts for actions.
            ##       If nested actions are to be considered we can upgrade action_spaces to flattened spaces.

            ## Adding arbitrary wrapper stack
            env = self.run_wrapper_stack(env, self.params["norm_wrappers"])

            return env
        return _f

        
[docs]    def create_envs(self, num_workers=1, force_no_monitor=False, extra_env_kwargs={}):
        envs = [self.make_env(rank=idx, force_no_monitor=force_no_monitor, extra_env_kwargs=extra_env_kwargs) for idx in range(num_workers)]
        
        ## NOTE: We do not use DummyVecEnvs when num_workers==1 to avoid running glfw.init() on the Main process.
        if self.mode == "eval":
            envs = DummyVecEnv(envs)
        else:
            envs = SubprocVecEnv(envs)

        ## Handling random states
        envs = VecRandomState(envs)

        ## Converting data structure of obs/rew/infos/actions:
        envs = VecObsRewInfoActWrapper(envs)

        ## Monitor seems to have more interesting features than VecMonitor. So we may not use VecMonitor.
        # envs = VecMonitor(envs, 'test.log')

        ## Adding arbitrary wrapper stack
        envs = self.run_wrapper_stack(envs, self.params["vect_wrappers"])
        
        ## We must add VecSaveState as the last wrapper to save the state of stateful wrappers recursively.
        envs = VecSaveState(envs)

        return envs

    
[docs]    def run_wrapper_stack(self, env, stack):
        """
        Apply a series of wrappers.
        """
        for index in range(len(stack)):
            if stack[index]["enabled"]:
                wrapper_class = get_class(stack[index]["name"])
                # We pass mode to the wrapper as well, so the wrapper can adjust itself.
                if "request_for_args" in stack[index]:
                    for rfa in stack[index]["request_for_args"]:
                        logger("  Adding argument {} to the wrapper {}".format(rfa, stack[index]["name"]))
                        if rfa == "session_state":
                            if self.session:
                                stack[index]["args"]["session_state"] = self.session.state
                        # TODO: Move the "mode" to optional parameter that can be requested!
                        # elif rfa == "mode":
                        #     stack[index]["args"]["mode"] = self.mode
                        else:
                            logger.fatal("  Argument {} not found!".format(rfa))
                            exit()
                
                env = wrapper_class(env, mode=self.mode, **stack[index]["args"])
        return env


[docs]    def get_config(self):
        """This function will generate a dict of interesting specifications of the environment.

        Note: Observation and action can be nested spaces.Dict.
        """

        # _f = self.make_env(rank=0, force_no_monitor=True)

        venv = self.create_envs(num_workers=1, force_no_monitor=True)
        venv.reset()

        config = {
            'env_type':          venv.env_type,
            'action_space' :     space2config(venv.action_space),      # This is type of action space: Discrete, Box, ...
            'observation_space': space2config(venv.observation_space), # Observation space
            
            # 'reward_range':      env.reward_range,
            'max_episode_steps': venv.spec.max_episode_steps,           # Maximum allowable steps
            # 'dt':                env.dt() if hasattr(env, "dt") else None          # The delta t as the timestep of the environment.
        }

        venv.close()
        return config








          

      

      

    

  

    
      
          
            
  Source code for digideep.environment.common.atari_wrappers

"""
The MIT License

Copyright (c) 2017 OpenAI (http://openai.com)

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.
"""


import numpy as np
import os
os.environ.setdefault('PATH', '')
from collections import deque
import gym
from gym import spaces
import cv2
cv2.ocl.setUseOpenCL(False)

[docs]class NoopResetEnv(gym.Wrapper):
    def __init__(self, env, noop_max=30):
        """Sample initial states by taking random number of no-ops on reset.
        No-op is assumed to be action 0.
        """
        gym.Wrapper.__init__(self, env)
        self.noop_max = noop_max
        self.override_num_noops = None
        self.noop_action = 0
        assert env.unwrapped.get_action_meanings()[0] == 'NOOP'

[docs]    def reset(self, **kwargs):
        """ Do no-op action for a number of steps in [1, noop_max]."""
        self.env.reset(**kwargs)
        if self.override_num_noops is not None:
            noops = self.override_num_noops
        else:
            noops = self.unwrapped.np_random.randint(1, self.noop_max + 1) #pylint: disable=E1101
        assert noops > 0
        obs = None
        for _ in range(noops):
            obs, _, done, _ = self.env.step(self.noop_action)
            if done:
                obs = self.env.reset(**kwargs)
        return obs


[docs]    def step(self, ac):
        return self.env.step(ac)



[docs]class FireResetEnv(gym.Wrapper):
    def __init__(self, env):
        """Take action on reset for environments that are fixed until firing."""
        gym.Wrapper.__init__(self, env)
        assert env.unwrapped.get_action_meanings()[1] == 'FIRE'
        assert len(env.unwrapped.get_action_meanings()) >= 3

[docs]    def reset(self, **kwargs):
        self.env.reset(**kwargs)
        obs, _, done, _ = self.env.step(1)
        if done:
            self.env.reset(**kwargs)
        obs, _, done, _ = self.env.step(2)
        if done:
            self.env.reset(**kwargs)
        return obs


[docs]    def step(self, ac):
        return self.env.step(ac)



[docs]class EpisodicLifeEnv(gym.Wrapper):
    def __init__(self, env):
        """Make end-of-life == end-of-episode, but only reset on true game over.
        Done by DeepMind for the DQN and co. since it helps value estimation.
        """
        gym.Wrapper.__init__(self, env)
        self.lives = 0
        self.was_real_done  = True

[docs]    def step(self, action):
        obs, reward, done, info = self.env.step(action)
        self.was_real_done = done
        # check current lives, make loss of life terminal,
        # then update lives to handle bonus lives
        lives = self.env.unwrapped.ale.lives()
        if lives < self.lives and lives > 0:
            # for Qbert sometimes we stay in lives == 0 condtion for a few frames
            # so its important to keep lives > 0, so that we only reset once
            # the environment advertises done.
            done = True
        self.lives = lives
        return obs, reward, done, info


[docs]    def reset(self, **kwargs):
        """Reset only when lives are exhausted.
        This way all states are still reachable even though lives are episodic,
        and the learner need not know about any of this behind-the-scenes.
        """
        if self.was_real_done:
            obs = self.env.reset(**kwargs)
        else:
            # no-op step to advance from terminal/lost life state
            obs, _, _, _ = self.env.step(0)
        self.lives = self.env.unwrapped.ale.lives()
        return obs



[docs]class MaxAndSkipEnv(gym.Wrapper):
    def __init__(self, env, skip=4):
        """Return only every `skip`-th frame"""
        gym.Wrapper.__init__(self, env)
        # most recent raw observations (for max pooling across time steps)
        self._obs_buffer = np.zeros((2,)+env.observation_space.shape, dtype=np.uint8)
        self._skip       = skip

[docs]    def step(self, action):
        """Repeat action, sum reward, and max over last observations."""
        total_reward = 0.0
        done = None
        for i in range(self._skip):
            obs, reward, done, info = self.env.step(action)
            if i == self._skip - 2: self._obs_buffer[0] = obs
            if i == self._skip - 1: self._obs_buffer[1] = obs
            total_reward += reward
            if done:
                break
        # Note that the observation on the done=True frame
        # doesn't matter
        max_frame = self._obs_buffer.max(axis=0)

        return max_frame, total_reward, done, info


[docs]    def reset(self, **kwargs):
        return self.env.reset(**kwargs)



[docs]class ClipRewardEnv(gym.RewardWrapper):
    def __init__(self, env):
        gym.RewardWrapper.__init__(self, env)

[docs]    def reward(self, reward):
        """Bin reward to {+1, 0, -1} by its sign."""
        return np.sign(reward)



[docs]class WarpFrame(gym.ObservationWrapper):
    def __init__(self, env, width=84, height=84, grayscale=True):
        """Warp frames to 84x84 as done in the Nature paper and later work."""
        gym.ObservationWrapper.__init__(self, env)
        self.width = width
        self.height = height
        self.grayscale = grayscale
        if self.grayscale:
            self.observation_space = spaces.Box(low=0, high=255,
                shape=(self.height, self.width, 1), dtype=np.uint8)
        else:
            self.observation_space = spaces.Box(low=0, high=255,
                shape=(self.height, self.width, 3), dtype=np.uint8)

[docs]    def observation(self, frame):
        if self.grayscale:
            frame = cv2.cvtColor(frame, cv2.COLOR_RGB2GRAY)
        frame = cv2.resize(frame, (self.width, self.height), interpolation=cv2.INTER_AREA)
        if self.grayscale:
            frame = np.expand_dims(frame, -1)
        return frame



[docs]class FrameStack(gym.Wrapper):
    def __init__(self, env, k):
        """Stack k last frames.

        Returns lazy array, which is much more memory efficient.

        .. See Also
        .. --------
        .. baselines.common.atari_wrappers.LazyFrames
        """
        gym.Wrapper.__init__(self, env)
        self.k = k
        self.frames = deque([], maxlen=k)
        shp = env.observation_space.shape
        self.observation_space = spaces.Box(low=0, high=255, shape=(shp[:-1] + (shp[-1] * k,)), dtype=env.observation_space.dtype)

[docs]    def reset(self):
        ob = self.env.reset()
        for _ in range(self.k):
            self.frames.append(ob)
        return self._get_ob()


[docs]    def step(self, action):
        ob, reward, done, info = self.env.step(action)
        self.frames.append(ob)
        return self._get_ob(), reward, done, info


    def _get_ob(self):
        assert len(self.frames) == self.k
        return LazyFrames(list(self.frames))


[docs]class ScaledFloatFrame(gym.ObservationWrapper):
    def __init__(self, env):
        gym.ObservationWrapper.__init__(self, env)
        self.observation_space = gym.spaces.Box(low=0, high=1, shape=env.observation_space.shape, dtype=np.float32)

[docs]    def observation(self, observation):
        # careful! This undoes the memory optimization, use
        # with smaller replay buffers only.
        return np.array(observation).astype(np.float32) / 255.0



[docs]class LazyFrames(object):
    def __init__(self, frames):
        """This object ensures that common frames between the observations are only stored once.
        It exists purely to optimize memory usage which can be huge for DQN's 1M frames replay
        buffers.

        This object should only be converted to numpy array before being passed to the model.

        You'd not believe how complex the previous solution was."""
        self._frames = frames
        self._out = None

    def _force(self):
        if self._out is None:
            self._out = np.concatenate(self._frames, axis=-1)
            self._frames = None
        return self._out

    def __array__(self, dtype=None):
        out = self._force()
        if dtype is not None:
            out = out.astype(dtype)
        return out

    def __len__(self):
        return len(self._force())

    def __getitem__(self, i):
        return self._force()[i]


[docs]def make_atari(env_id, timelimit=True):
    # XXX(john): remove timelimit argument after gym is upgraded to allow double wrapping
    env = gym.make(env_id)
    if not timelimit:
        env = env.env
    assert 'NoFrameskip' in env.spec.id
    env = NoopResetEnv(env, noop_max=30)
    env = MaxAndSkipEnv(env, skip=4)
    return env


[docs]def wrap_deepmind(env, episode_life=True, clip_rewards=True, frame_stack=False, scale=False):
    """Configure environment for DeepMind-style Atari.
    """
    if episode_life:
        env = EpisodicLifeEnv(env)
    if 'FIRE' in env.unwrapped.get_action_meanings():
        env = FireResetEnv(env)
    env = WarpFrame(env)
    if scale:
        env = ScaledFloatFrame(env)
    if clip_rewards:
        env = ClipRewardEnv(env)
    if frame_stack:
        env = FrameStack(env, 4)
    return env






          

      

      

    

  

    
      
          
            
  Source code for digideep.environment.common.monitor

"""
The MIT License

Copyright (c) 2017 OpenAI (http://openai.com)

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.
"""


__all__ = ['Monitor', 'get_monitor_files', 'load_results']

import gym
from gym.core import Wrapper
import time
from glob import glob
import csv
import os.path as osp
import json
import numpy as np

[docs]class Monitor(Wrapper):
    EXT = "monitor.csv"
    f = None

    def __init__(self, env, filename, allow_early_resets=False, reset_keywords=(), info_keywords=()):
        Wrapper.__init__(self, env=env)
        self.tstart = time.time()
        self.results_writer = ResultsWriter(
            filename,
            header={"t_start": time.time(), 'env_id' : env.spec and env.spec.id},
            extra_keys=reset_keywords + info_keywords
        )
        self.reset_keywords = reset_keywords
        self.info_keywords = info_keywords
        self.allow_early_resets = allow_early_resets
        self.rewards = None
        self.needs_reset = True
        self.episode_rewards = []
        self.episode_lengths = []
        self.episode_times = []
        self.total_steps = 0
        self.current_reset_info = {} # extra info about the current episode, that was passed in during reset()

[docs]    def reset(self, **kwargs):
        self.reset_state()
        for k in self.reset_keywords:
            v = kwargs.get(k)
            if v is None:
                raise ValueError('Expected you to pass kwarg %s into reset'%k)
            self.current_reset_info[k] = v
        return self.env.reset(**kwargs)


[docs]    def reset_state(self):
        if not self.allow_early_resets and not self.needs_reset:
            raise RuntimeError("Tried to reset an environment before done. If you want to allow early resets, wrap your env with Monitor(env, path, allow_early_resets=True)")
        self.rewards = []
        self.needs_reset = False



[docs]    def step(self, action):
        if self.needs_reset:
            raise RuntimeError("Tried to step environment that needs reset")
        ob, rew, done, info = self.env.step(action)
        self.update(ob, rew, done, info)
        return (ob, rew, done, info)


[docs]    def update(self, ob, rew, done, info):
        self.rewards.append(rew)
        if done:
            self.needs_reset = True
            eprew = sum(self.rewards)
            eplen = len(self.rewards)
            epinfo = {"r": round(eprew, 6), "l": eplen, "t": round(time.time() - self.tstart, 6)}
            for k in self.info_keywords:
                epinfo[k] = info[k]
            self.episode_rewards.append(eprew)
            self.episode_lengths.append(eplen)
            self.episode_times.append(time.time() - self.tstart)
            epinfo.update(self.current_reset_info)
            self.results_writer.write_row(epinfo)

            if isinstance(info, dict):
                info['episode'] = epinfo

        self.total_steps += 1


[docs]    def close(self):
        if self.f is not None:
            self.f.close()


[docs]    def get_total_steps(self):
        return self.total_steps


[docs]    def get_episode_rewards(self):
        return self.episode_rewards


[docs]    def get_episode_lengths(self):
        return self.episode_lengths


[docs]    def get_episode_times(self):
        return self.episode_times



class LoadMonitorResultsError(Exception):
    pass


class ResultsWriter(object):
    def __init__(self, filename=None, header='', extra_keys=()):
        self.extra_keys = extra_keys
        if filename is None:
            self.f = None
            self.logger = None
        else:
            if not filename.endswith(Monitor.EXT):
                if osp.isdir(filename):
                    filename = osp.join(filename, Monitor.EXT)
                else:
                    filename = filename + "." + Monitor.EXT
            self.f = open(filename, "wt")
            if isinstance(header, dict):
                header = '# {} \n'.format(json.dumps(header))
            self.f.write(header)
            self.logger = csv.DictWriter(self.f, fieldnames=('r', 'l', 't')+tuple(extra_keys))
            self.logger.writeheader()
            self.f.flush()

    def write_row(self, epinfo):
        if self.logger:
            self.logger.writerow(epinfo)
            self.f.flush()



[docs]def get_monitor_files(dir):
    return glob(osp.join(dir, "*" + Monitor.EXT))


[docs]def load_results(dir):
    import pandas
    monitor_files = (
        glob(osp.join(dir, "*monitor.json")) +
        glob(osp.join(dir, "*monitor.csv"))) # get both csv and (old) json files
    if not monitor_files:
        raise LoadMonitorResultsError("no monitor files of the form *%s found in %s" % (Monitor.EXT, dir))
    dfs = []
    headers = []
    for fname in monitor_files:
        with open(fname, 'rt') as fh:
            if fname.endswith('csv'):
                firstline = fh.readline()
                if not firstline:
                    continue
                assert firstline[0] == '#'
                header = json.loads(firstline[1:])
                df = pandas.read_csv(fh, index_col=None)
                headers.append(header)
            elif fname.endswith('json'): # Deprecated json format
                episodes = []
                lines = fh.readlines()
                header = json.loads(lines[0])
                headers.append(header)
                for line in lines[1:]:
                    episode = json.loads(line)
                    episodes.append(episode)
                df = pandas.DataFrame(episodes)
            else:
                assert 0, 'unreachable'
            df['t'] += header['t_start']
        dfs.append(df)
    df = pandas.concat(dfs)
    df.sort_values('t', inplace=True)
    df.reset_index(inplace=True)
    df['t'] -= min(header['t_start'] for header in headers)
    df.headers = headers # HACK to preserve backwards compatibility
    return df


def test_monitor():
    env = gym.make("CartPole-v1")
    env.seed(0)
    mon_file = "/tmp/baselines-test-%s.monitor.csv" % uuid.uuid4()
    menv = Monitor(env, mon_file)
    menv.reset()
    for _ in range(1000):
        _, _, done, _ = menv.step(0)
        if done:
            menv.reset()

    f = open(mon_file, 'rt')

    firstline = f.readline()
    assert firstline.startswith('#')
    metadata = json.loads(firstline[1:])
    assert metadata['env_id'] == "CartPole-v1"
    assert set(metadata.keys()) == {'env_id', 'gym_version', 't_start'},  "Incorrect keys in monitor metadata"

    last_logline = pandas.read_csv(f, index_col=None)
    assert set(last_logline.keys()) == {'l', 't', 'r'}, "Incorrect keys in monitor logline"
    f.close()
    os.remove(mon_file)




          

      

      

    

  

    
      
          
            
  Source code for digideep.environment.common.running_mean_std

"""
The MIT License

Copyright (c) 2017 OpenAI (http://openai.com)

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.
"""


import numpy as np

[docs]class RunningMeanStd(object):
    # https://en.wikipedia.org/wiki/Algorithms_for_calculating_variance#Parallel_algorithm
    def __init__(self, epsilon=1e-4, shape=()):
        self.mean = np.zeros(shape, 'float64')
        self.var = np.ones(shape, 'float64')
        self.count = epsilon

[docs]    def update(self, x):
        batch_mean = np.mean(x, axis=0)
        batch_var = np.var(x, axis=0)
        batch_count = x.shape[0]
        self.update_from_moments(batch_mean, batch_var, batch_count)


[docs]    def update_from_moments(self, batch_mean, batch_var, batch_count):
        self.mean, self.var, self.count = update_mean_var_count_from_moments(
            self.mean, self.var, self.count, batch_mean, batch_var, batch_count)

    
[docs]    def state_dict(self):
        return {"mean":self.mean, "var":self.var}

[docs]    def load_state_dict(self, state_dict):
        self.mean = state_dict["mean"]
        self.var = state_dict["var"]




[docs]def update_mean_var_count_from_moments(mean, var, count, batch_mean, batch_var, batch_count):
    delta = batch_mean - mean
    tot_count = count + batch_count

    new_mean = mean + delta * batch_count / tot_count
    m_a = var * count
    m_b = batch_var * batch_count
    M2 = m_a + m_b + np.square(delta) * count * batch_count / tot_count
    new_var = M2 / tot_count
    new_count = tot_count

    return new_mean, new_var, new_count



[docs]def test_runningmeanstd():
    for (x1, x2, x3) in [
        (np.random.randn(3), np.random.randn(4), np.random.randn(5)),
        (np.random.randn(3,2), np.random.randn(4,2), np.random.randn(5,2)),
        ]:

        rms = RunningMeanStd(epsilon=0.0, shape=x1.shape[1:])

        x = np.concatenate([x1, x2, x3], axis=0)
        ms1 = [x.mean(axis=0), x.var(axis=0)]
        rms.update(x1)
        rms.update(x2)
        rms.update(x3)
        ms2 = [rms.mean, rms.var]

        np.testing.assert_allclose(ms1, ms2)


if __name__ == '__main__':
   test_runningmeanstd()




          

      

      

    

  

    
      
          
            
  Source code for digideep.environment.common.tile_images

"""
The MIT License

Copyright (c) 2017 OpenAI (http://openai.com)

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.
"""



import numpy as np

[docs]def tile_images(img_nhwc):
    """
    Tile N images into one big PxQ image
    (P,Q) are chosen to be as close as possible, and if N
    is square, then P=Q.

    Args:
        img_nhwc: list or array of images, ndim=4 once turned into array
            n = batch index, h = height, w = width, c = channel
    
    Returns:
        bigim_HWc: ndarray with ndim=3
    """
    img_nhwc = np.asarray(img_nhwc)
    N, h, w, c = img_nhwc.shape
    H = int(np.ceil(np.sqrt(N)))
    W = int(np.ceil(float(N)/H))
    img_nhwc = np.array(list(img_nhwc) + [img_nhwc[0]*0 for _ in range(N, H*W)])
    img_HWhwc = img_nhwc.reshape(H, W, h, w, c)
    img_HhWwc = img_HWhwc.transpose(0, 2, 1, 3, 4)
    img_Hh_Ww_c = img_HhWwc.reshape(H*h, W*w, c)
    return img_Hh_Ww_c






          

      

      

    

  

    
      
          
            
  Source code for digideep.environment.common.vec_env

"""
The MIT License

Copyright (c) 2017 OpenAI (http://openai.com)

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.
"""


from abc import ABC, abstractmethod
from digideep.environment.common.tile_images import tile_images

[docs]class AlreadySteppingError(Exception):
    """
    Raised when an asynchronous step is running while
    step_async() is called again.
    """

    def __init__(self):
        msg = 'already running an async step'
        Exception.__init__(self, msg)



[docs]class NotSteppingError(Exception):
    """
    Raised when an asynchronous step is not running but
    step_wait() is called.
    """

    def __init__(self):
        msg = 'not running an async step'
        Exception.__init__(self, msg)



[docs]class VecEnv(ABC):
    """
    An abstract asynchronous, vectorized environment.
    Used to batch data from multiple copies of an environment, so that
    each observation becomes an batch of observations, and expected action is a batch of actions to
    be applied per-environment.
    """
    closed = False
    viewer = None

    metadata = {
        'render.modes': ['human', 'rgb_array']
    }

    def __init__(self, num_envs, observation_space, action_space, spec, env_type):
        self.num_envs = num_envs
        self.observation_space = observation_space
        self.action_space = action_space
        self.spec = spec
        self.env_type = env_type

[docs]    @abstractmethod
    def reset(self):
        """
        Reset all the environments and return an array of
        observations, or a dict of observation arrays.

        If step_async is still doing work, that work will
        be cancelled and step_wait() should not be called
        until step_async() is invoked again.
        """
        pass


[docs]    @abstractmethod
    def step_async(self, actions):
        """
        Tell all the environments to start taking a step
        with the given actions.
        Call step_wait() to get the results of the step.

        You should not call this if a step_async run is
        already pending.
        """
        pass


[docs]    @abstractmethod
    def step_wait(self):
        """
        Wait for the step taken with step_async().

        Returns (obs, rews, dones, infos):
         - obs: an array of observations, or a dict of
                arrays of observations.
         - rews: an array of rewards
         - dones: an array of "episode done" booleans
         - infos: a sequence of info objects
        """
        pass


[docs]    def close_extras(self):
        """
        Clean up the  extra resources, beyond what's in this base class.
        Only runs when not self.closed.
        """
        pass


[docs]    def close(self):
        if self.closed:
            return
        if self.viewer is not None:
            self.viewer.close()
        self.close_extras()
        self.closed = True


[docs]    def step(self, actions):
        """
        Step the environments synchronously.

        This is available for backwards compatibility.
        """
        self.step_async(actions)
        return self.step_wait()


[docs]    def render(self, mode='human'):
        imgs = self.get_images()
        bigimg = tile_images(imgs)
        if mode == 'human':
            self.get_viewer().imshow(bigimg)
            return self.get_viewer().isopen
        elif mode == 'rgb_array':
            return bigimg
        else:
            raise NotImplementedError


[docs]    def get_images(self):
        """
        Return RGB images from each environment
        """
        raise NotImplementedError


    @property
    def unwrapped(self):
        if isinstance(self, VecEnvWrapper):
            return self.venv.unwrapped
        else:
            return self

[docs]    def get_viewer(self):
        if self.viewer is None:
            from gym.envs.classic_control import rendering
            self.viewer = rendering.SimpleImageViewer()
        return self.viewer




[docs]class VecEnvWrapper(VecEnv):
    """
    An environment wrapper that applies to an entire batch
    of environments at once.
    """

    def __init__(self, venv, observation_space=None, action_space=None, spec=None, env_type=None):
        self.venv = venv
        VecEnv.__init__(self,
                        num_envs=venv.num_envs,
                        observation_space=observation_space or venv.observation_space,
                        action_space=action_space or venv.action_space,
                        spec=spec or venv.spec,
                        env_type=env_type or venv.env_type)

[docs]    def step_async(self, actions):
        self.venv.step_async(actions)


[docs]    @abstractmethod
    def reset(self):
        pass


[docs]    @abstractmethod
    def step_wait(self):
        pass


[docs]    def close(self):
        return self.venv.close()


[docs]    def render(self, mode='human'):
        return self.venv.render(mode=mode)


[docs]    def get_images(self):
        return self.venv.get_images()



[docs]class CloudpickleWrapper(object):
    """
    Uses cloudpickle to serialize contents (otherwise multiprocessing tries to use pickle)
    """

    def __init__(self, x):
        self.x = x

    def __getstate__(self):
        import cloudpickle
        return cloudpickle.dumps(self.x)

    def __setstate__(self, ob):
        import pickle
        self.x = pickle.loads(ob)





          

      

      

    

  

    
      
          
            
  Source code for digideep.environment.common.vec_env.dummy_vec_env

"""
The MIT License

Copyright (c) 2017 OpenAI (http://openai.com)

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.
"""

import numpy as np
from gym import spaces
from . import VecEnv
from .util import copy_obs_dict, dict_to_obs, obs_space_info

[docs]class DummyVecEnv(VecEnv):
    """
    VecEnv that does runs multiple environments sequentially, that is,
    the step and reset commands are send to one environment at a time.
    Useful when debugging and when num_env == 1 (in the latter case,
    avoids communication overhead)
    """
    def __init__(self, env_fns):
        """
        Arguments:

        env_fns: iterable of callables      functions that build environments
        """
        self.envs = [fn() for fn in env_fns]
        env = self.envs[0]
        VecEnv.__init__(self, len(env_fns), env.observation_space, env.action_space, env.spec, env_type=env.unwrapped.__module__)
        obs_space = env.observation_space
        self.keys, shapes, dtypes = obs_space_info(obs_space)

        self.buf_obs = { k: np.zeros((self.num_envs,) + tuple(shapes[k]), dtype=dtypes[k]) for k in self.keys }
        self.buf_dones = np.zeros((self.num_envs,), dtype=np.bool)
        self.buf_rews  = np.zeros((self.num_envs,), dtype=np.float32)
        self.buf_infos = [{} for _ in range(self.num_envs)]
        self.actions = None

[docs]    def step_async(self, actions):
        listify = True
        try:
            if len(actions) == self.num_envs:
                listify = False
        except TypeError:
            pass

        if not listify:
            self.actions = actions
        else:
            assert self.num_envs == 1, "actions {} is either not a list or has a wrong size - cannot match to {} environments".format(actions, self.num_envs)
            self.actions = [actions]


[docs]    def step_wait(self):
        for e in range(self.num_envs):
            action = self.actions[e]
            if isinstance(self.envs[e].action_space, spaces.Discrete):
                action = int(action)

            obs, self.buf_rews[e], self.buf_dones[e], self.buf_infos[e] = self.envs[e].step(action)
            if self.buf_dones[e]:
                obs = self.envs[e].reset()
            self._save_obs(e, obs)
        return (self._obs_from_buf(), np.copy(self.buf_rews), np.copy(self.buf_dones),
                self.buf_infos.copy())


[docs]    def reset(self):
        for e in range(self.num_envs):
            obs = self.envs[e].reset()
            self._save_obs(e, obs)
        return self._obs_from_buf()


    def _save_obs(self, e, obs):
        for k in self.keys:
            if k is None:
                self.buf_obs[k][e] = obs
            else:
                self.buf_obs[k][e] = obs[k]

    def _obs_from_buf(self):
        return dict_to_obs(copy_obs_dict(self.buf_obs))

[docs]    def get_images(self):
        return [env.render(mode='rgb_array') for env in self.envs]

    
[docs]    def set_rng_state(self, states):
        for env, state in zip(self.envs, states):
            env.unwrapped.np_random.set_state(state)

[docs]    def get_rng_state(self):
        return [env.unwrapped.np_random.get_state() for env in self.envs]


[docs]    def state_dict(self):
        states = []
        for env in self.envs:
            if hasattr(env.unwrapped, "get_env_state"):
                states += [env.unwrapped.get_env_state()]
            else:
                states += [None]
        return states

[docs]    def load_state_dict(self, state_dicts):
        for env, state_dict in zip(self.envs, state_dicts):
            if hasattr(env.unwrapped, "set_env_state"):
                env.unwrapped.set_env_state(state_dict)


[docs]    def render(self, mode='human'):
        if self.num_envs == 1:
            return self.envs[0].render(mode=mode)
        else:
            return super().render(mode=mode)







          

      

      

    

  

    
      
          
            
  Source code for digideep.environment.common.vec_env.shmem_vec_env

"""
The MIT License

Copyright (c) 2017 OpenAI (http://openai.com)

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.
"""

"""
An interface for asynchronous vectorized environments.
"""

from multiprocessing import Pipe, Array, Process
import numpy as np
from . import VecEnv, CloudpickleWrapper
import ctypes
from digideep.utility.logging import logger

from .util import dict_to_obs, obs_space_info, obs_to_dict

_NP_TO_CT = {np.float32: ctypes.c_float,
             np.int32: ctypes.c_int32,
             np.int8: ctypes.c_int8,
             np.uint8: ctypes.c_char,
             np.bool: ctypes.c_bool}


[docs]class ShmemVecEnv(VecEnv):
    """
    Optimized version of SubprocVecEnv that uses shared variables to communicate observations.
    """

    def __init__(self, env_fns, spaces=None):
        """
        If you don't specify observation_space, we'll have to create a dummy
        environment to get it.
        """
        if spaces:
            observation_space, action_space = spaces
        else:
            logger('Creating dummy env object to get spaces')
            dummy = env_fns[0]()
            observation_space, action_space, spec = dummy.observation_space, dummy.action_space, dummy.spec
            dummy.close()
            del dummy
        VecEnv.__init__(self, len(env_fns), observation_space, action_space, spec)
        self.obs_keys, self.obs_shapes, self.obs_dtypes = obs_space_info(observation_space)
        self.obs_bufs = [
            {k: Array(_NP_TO_CT[self.obs_dtypes[k].type], int(np.prod(self.obs_shapes[k]))) for k in self.obs_keys}
            for _ in env_fns]
        self.parent_pipes = []
        self.procs = []
        for env_fn, obs_buf in zip(env_fns, self.obs_bufs):
            wrapped_fn = CloudpickleWrapper(env_fn)
            parent_pipe, child_pipe = Pipe()
            proc = Process(target=_subproc_worker,
                           args=(child_pipe, parent_pipe, wrapped_fn, obs_buf, self.obs_shapes, self.obs_dtypes, self.obs_keys))
            proc.daemon = True
            self.procs.append(proc)
            self.parent_pipes.append(parent_pipe)
            proc.start()
            child_pipe.close()
        self.waiting_step = False
        self.viewer = None

[docs]    def reset(self):
        if self.waiting_step:
            logger.warn('Called reset() while waiting for the step to complete')
            self.step_wait()
        for pipe in self.parent_pipes:
            pipe.send(('reset', None))
        return self._decode_obses([pipe.recv() for pipe in self.parent_pipes])


[docs]    def step_async(self, actions):
        assert len(actions) == len(self.parent_pipes)
        for pipe, act in zip(self.parent_pipes, actions):
            pipe.send(('step', act))


[docs]    def step_wait(self):
        outs = [pipe.recv() for pipe in self.parent_pipes]
        obs, rews, dones, infos = zip(*outs)
        return self._decode_obses(obs), np.array(rews), np.array(dones), infos


[docs]    def close_extras(self):
        if self.waiting_step:
            self.step_wait()
        for pipe in self.parent_pipes:
            pipe.send(('close', None))
        for pipe in self.parent_pipes:
            pipe.recv()
            pipe.close()
        for proc in self.procs:
            proc.join()


[docs]    def get_images(self, mode='human'):
        for pipe in self.parent_pipes:
            pipe.send(('render', None))
        return [pipe.recv() for pipe in self.parent_pipes]


    def _decode_obses(self, obs):
        result = {}
        for k in self.obs_keys:

            bufs = [b[k] for b in self.obs_bufs]
            o = [np.frombuffer(b.get_obj(), dtype=self.obs_dtypes[k]).reshape(self.obs_shapes[k]) for b in bufs]
            result[k] = np.array(o)
        return dict_to_obs(result)



def _subproc_worker(pipe, parent_pipe, env_fn_wrapper, obs_bufs, obs_shapes, obs_dtypes, keys):
    """
    Control a single environment instance using IPC and
    shared memory.
    """
    def _write_obs(maybe_dict_obs):
        flatdict = obs_to_dict(maybe_dict_obs)
        for k in keys:
            dst = obs_bufs[k].get_obj()
            dst_np = np.frombuffer(dst, dtype=obs_dtypes[k]).reshape(obs_shapes[k])  # pylint: disable=W0212
            np.copyto(dst_np, flatdict[k])

    env = env_fn_wrapper.x()
    parent_pipe.close()
    try:
        while True:
            cmd, data = pipe.recv()
            if cmd == 'reset':
                pipe.send(_write_obs(env.reset()))
            elif cmd == 'step':
                obs, reward, done, info = env.step(data)
                if done:
                    obs = env.reset()
                pipe.send((_write_obs(obs), reward, done, info))
            elif cmd == 'render':
                pipe.send(env.render(mode='rgb_array'))
            elif cmd == 'close':
                pipe.send(None)
                break
            else:
                raise RuntimeError('Got unrecognized cmd %s' % cmd)
    except KeyboardInterrupt:
        print('ShmemVecEnv worker: got KeyboardInterrupt')
    finally:
        env.close()




          

      

      

    

  

    
      
          
            
  Source code for digideep.environment.common.vec_env.subproc_vec_env

"""
The MIT License

Copyright (c) 2017 OpenAI (http://openai.com)

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.
"""

import numpy as np
from multiprocessing import Process, Pipe
from . import VecEnv, CloudpickleWrapper

[docs]def worker(remote, parent_remote, env_fn_wrapper):
    parent_remote.close()
    env = env_fn_wrapper.x()
    try:
        while True:
            cmd, data = remote.recv()
            if cmd == 'step':
                ob, reward, done, info = env.step(data)
                if done:
                    ob = env.reset()
                remote.send((ob, reward, done, info))
            elif cmd == 'reset':
                ob = env.reset()
                remote.send(ob)
            elif cmd == 'render':
                remote.send(env.render(mode='rgb_array'))
            elif cmd == 'close':
                remote.close()
                break
            elif cmd == 'get_spaces':
                remote.send((env.observation_space, env.action_space))
            elif cmd == 'get_specs':
                remote.send(env.spec)
            elif cmd == 'get_type':
                remote.send(env.unwrapped.__module__)
            elif cmd == 'get_env_state':
                if hasattr(env.unwrapped, "get_env_state"):
                    # print("We really got the env state!")
                    remote.send(env.unwrapped.get_env_state())
                else:
                    remote.send(None)
            elif cmd == 'set_env_state':
                if hasattr(env.unwrapped, "set_env_state"):
                    # print("We really set the env state!")
                    remote.send(env.unwrapped.set_env_state(data))
                else:
                    remote.send(None)
            elif cmd == 'get_rng_state':
                remote.send(env.unwrapped.np_random.get_state())
            elif cmd == 'set_rng_state':
                remote.send(env.unwrapped.np_random.set_state(data))
            else:
                raise NotImplementedError
    except KeyboardInterrupt:
        print('SubprocVecEnv worker: got KeyboardInterrupt')
    finally:
        env.close()



[docs]class SubprocVecEnv(VecEnv):
    """
    VecEnv that runs multiple environments in parallel in subproceses and communicates with them via pipes.
    Recommended to use when num_envs > 1 and step() can be a bottleneck.
    """
    def __init__(self, env_fns, spaces=None):
        """
        Arguments:

        env_fns: iterable of callables -  functions that create environments to run in subprocesses. Need to be cloud-pickleable
        """
        self.waiting = False
        self.closed = False
        nenvs = len(env_fns)
        self.remotes, self.work_remotes = zip(*[Pipe() for _ in range(nenvs)])
        self.ps = [Process(target=worker, args=(work_remote, remote, CloudpickleWrapper(env_fn)))
                   for (work_remote, remote, env_fn) in zip(self.work_remotes, self.remotes, env_fns)]
        for p in self.ps:
            p.daemon = True  # if the main process crashes, we should not cause things to hang
            p.start()
        for remote in self.work_remotes:
            remote.close()

        self.remotes[0].send(('get_spaces', None))
        observation_space, action_space = self.remotes[0].recv()
        self.viewer = None

        self._delayed_init_flag = False

        # Here we get the current spec of the env. But later we will update it in '_delayed_init'
        self.remotes[0].send(('get_specs', None))
        spec = self.remotes[0].recv()

        # Get the type of the environment, which is the main class that has created the environment
        self.remotes[0].send(('get_type', None))
        env_type = self.remotes[0].recv()

        VecEnv.__init__(self, len(env_fns), observation_space, action_space, spec, env_type)

    def _delayed_init(self):
        """We get the spec later, because we know that some environments are late in creating their spec's.
        """
        if self._delayed_init_flag:
            return
        self._delayed_init_flag = True

        # It will be a new spec, BUT it's too late!
        self.remotes[0].send(('get_specs', None))
        spec = self.remotes[0].recv()

        # TODO: Update the self.spec attributes with all attributes from the new spec!
        self.spec.__dict__.update(spec.__dict__)

[docs]    def step_async(self, actions):
        self._assert_not_closed()
        for remote, action in zip(self.remotes, actions):
            remote.send(('step', action))
        self.waiting = True


[docs]    def step_wait(self):
        self._assert_not_closed()
        results = [remote.recv() for remote in self.remotes]
        self.waiting = False
        obs, rews, dones, infos = zip(*results)
        return np.stack(obs), np.stack(rews), np.stack(dones), infos


[docs]    def reset(self):
        self._assert_not_closed()
        for remote in self.remotes:
            remote.send(('reset', None))
        result =  np.stack([remote.recv() for remote in self.remotes])
        
        self._delayed_init()
        return result


[docs]    def close_extras(self):
        self.closed = True
        if self.waiting:
            for remote in self.remotes:
                remote.recv()
        for remote in self.remotes:
            remote.send(('close', None))
        for p in self.ps:
            p.join()


[docs]    def get_images(self):
        self._assert_not_closed()
        for pipe in self.remotes:
            pipe.send(('render', None))
        imgs = [pipe.recv() for pipe in self.remotes]
        return imgs


    def _assert_not_closed(self):
        assert not self.closed, "Trying to operate on a SubprocVecEnv after calling close()"
    

[docs]    def set_rng_state(self, states):
        for remote, state in zip(self.remotes, states):
            remote.send(('set_rng_state', state))
        results = [remote.recv() for remote in self.remotes]
        return results

[docs]    def get_rng_state(self):
        for remote in self.remotes:
            remote.send(('get_rng_state', None))
        states = [remote.recv() for remote in self.remotes]
        return states


[docs]    def state_dict(self):
        for remote in self.remotes:
            remote.send(('get_env_state', None))
        states = [remote.recv() for remote in self.remotes]
        return states

[docs]    def load_state_dict(self, state_dicts):
        for remote, state_dict in zip(self.remotes, state_dicts):
            remote.send(('set_env_state', state_dict))
        results = [remote.recv() for remote in self.remotes]
        return results






          

      

      

    

  

    
      
          
            
  Source code for digideep.environment.common.vec_env.util

"""
The MIT License

Copyright (c) 2017 OpenAI (http://openai.com)

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.
"""


"""
Helpers for dealing with vectorized environments.
"""

from collections import OrderedDict

import gym
import numpy as np


[docs]def copy_obs_dict(obs):
    """
    Deep-copy an observation dict.
    """
    return {k: np.copy(v) for k, v in obs.items()}



[docs]def dict_to_obs(obs_dict):
    """
    Convert an observation dict into a raw array if the
    original observation space was not a Dict space.
    """
    if set(obs_dict.keys()) == {None}:
        return obs_dict[None]
    return obs_dict



[docs]def obs_space_info(obs_space):
    """
    Get dict-structured information about a gym.Space.

    Returns:
      A tuple (keys, shapes, dtypes):
        keys: a list of dict keys.
        shapes: a dict mapping keys to shapes.
        dtypes: a dict mapping keys to dtypes.
    """
    if isinstance(obs_space, gym.spaces.Dict):
        assert isinstance(obs_space.spaces, OrderedDict)
        subspaces = obs_space.spaces
    else:
        subspaces = {None: obs_space}
    keys = []
    shapes = {}
    dtypes = {}
    for key, box in subspaces.items():
        keys.append(key)
        shapes[key] = box.shape
        dtypes[key] = box.dtype
    return keys, shapes, dtypes



[docs]def obs_to_dict(obs):
    """
    Convert an observation into a dict.
    """
    if isinstance(obs, dict):
        return obs
    return {None: obs}





          

      

      

    

  

    
      
          
            
  Source code for digideep.environment.common.vec_env.vec_monitor

"""
The MIT License

Copyright (c) 2017 OpenAI (http://openai.com)

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.
"""


from . import VecEnvWrapper
from digideep.environment.common.monitor import ResultsWriter
import numpy as np
import time


[docs]class VecMonitor(VecEnvWrapper):
    def __init__(self, venv, filename=None):
        VecEnvWrapper.__init__(self, venv)
        self.eprets = None
        self.eplens = None
        self.tstart = time.time()
        self.results_writer = ResultsWriter(filename, header={'t_start': self.tstart})

[docs]    def reset(self):
        obs = self.venv.reset()
        self.eprets = np.zeros(self.num_envs, 'f')
        self.eplens = np.zeros(self.num_envs, 'i')
        return obs


[docs]    def step_wait(self):
        obs, rews, dones, infos = self.venv.step_wait()
        self.eprets += rews
        self.eplens += 1
        newinfos = []
        for (i, (done, ret, eplen, info)) in enumerate(zip(dones, self.eprets, self.eplens, infos)):
            info = info.copy()
            if done:
                epinfo = {'r': ret, 'l': eplen, 't': round(time.time() - self.tstart, 6)}
                info['episode'] = epinfo
                self.eprets[i] = 0
                self.eplens[i] = 0
                self.results_writer.write_row(epinfo)

            newinfos.append(info)

        return obs, rews, dones, newinfos






          

      

      

    

  

    
      
          
            
  Source code for digideep.environment.common.vec_env.vec_video_recorder

"""
The MIT License

Copyright (c) 2017 OpenAI (http://openai.com)

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.
"""


import os
from digideep.utility.logging import logger
from digideep.environment.common.vec_env import VecEnvWrapper
from gym.wrappers.monitoring import video_recorder


[docs]class VecVideoRecorder(VecEnvWrapper):
    """
    Wrap VecEnv to record rendered image as mp4 video.
    """

    def __init__(self, venv, directory, record_video_trigger, video_length=200):
        """
        # Arguments
            venv: VecEnv to wrap
            directory: Where to save videos
            record_video_trigger:
                Function that defines when to start recording.
                The function takes the current number of step,
                and returns whether we should start recording or not.
            video_length: Length of recorded video
        """

        VecEnvWrapper.__init__(self, venv)
        self.record_video_trigger = record_video_trigger
        self.video_recorder = None

        self.directory = os.path.abspath(directory)
        if not os.path.exists(self.directory): os.mkdir(self.directory)

        self.file_prefix = "vecenv"
        self.file_infix = '{}'.format(os.getpid())
        self.step_id = 0
        self.video_length = video_length

        self.recording = False
        self.recorded_frames = 0

[docs]    def reset(self):
        obs = self.venv.reset()

        self.start_video_recorder()

        return obs


[docs]    def start_video_recorder(self):
        self.close_video_recorder()

        base_path = os.path.join(self.directory, '{}.video.{}.video{:06}'.format(self.file_prefix, self.file_infix, self.step_id))
        self.video_recorder = video_recorder.VideoRecorder(
                env=self.venv,
                base_path=base_path,
                metadata={'step_id': self.step_id}
                )

        self.video_recorder.capture_frame()
        self.recorded_frames = 1
        self.recording = True


    def _video_enabled(self):
        return self.record_video_trigger(self.step_id)

[docs]    def step_wait(self):
        obs, rews, dones, infos = self.venv.step_wait()

        self.step_id += 1
        if self.recording:
            self.video_recorder.capture_frame()
            self.recorded_frames += 1
            if self.recorded_frames > self.video_length:
                logger.info("Saving video to ", self.video_recorder.path)
                self.close_video_recorder()
        elif self._video_enabled():
                self.start_video_recorder()

        return obs, rews, dones, infos


[docs]    def close_video_recorder(self):
        if self.recording:
            self.video_recorder.close()
        self.recording = False
        self.recorded_frames = 0


[docs]    def close(self):
        VecEnvWrapper.close(self)
        self.close_video_recorder()


    def __del__(self):
        self.close()





          

      

      

    

  

    
      
          
            
  Source code for digideep.params.atari_ppo

"""
See Also:
    :ref:`ref-parameter-files`
"""

import numpy as np
from copy import deepcopy

from digideep.environment import MakeEnvironment
from collections import OrderedDict

################################################################################
#########                       CONTROL PANEL                          #########
################################################################################
# The control panel brings the most important parameters to the top. It also
# helps to set all parameters that depends on a single value from one specific
# place:
#  - We can print and save this control panel instead of parameter list.
#  - The parameters here can also be taken from a YAML file.
#  - We can have default values now very easily.
#  - It provides semantic grouping of parameters
#  - We may unify the name of parameters which are basically the same in different
#    methods, but have different names.


# --use-linear-lr-decay --use-linear-clip-decay

cpanel = OrderedDict()

#####################
### Runner Parameters
# num_frames = 10e6  # Number of frames to train
cpanel["number_epochs"] = 100000 # epochs
cpanel["epoch_size"]    = 2      # cycles
cpanel["test_activate"] = True   # Test Activate
cpanel["test_interval"] = 100    # Test Interval Every #n Epochs
cpanel["test_win_size"] = 10     # Number of episodes to run test.
cpanel["save_interval"] = 100    # Save Interval Every #n Epochs
## Simulation will end when either time or max iterations exceed the following:
cpanel["max_exec_time"] = 20     # hours
cpanel["max_exec_iter"] = None   # number of epochs
cpanel["seed"] = 0
cpanel["cuda_deterministic"] = False # With TRUE we MIGHT get more deterministic results but at the cost of speed.

#####################
### Memory Parameters
cpanel["memory_size_in_chunks"] = int(1) # SHOULD be 1 for on-policy methods that do not have a replay buffer.
# SUGGESTIONS: 2^0 (~1e0) | 2^3 (~1e1) | 2^7 (~1e2) | 2^10 (~1e3) | 2^13 (~1e4) | 2^17 (1e5) | 2^20 (~1e6)

##########################
### Environment Parameters
# Asteroids-v4 | AirRaid-v4 | Alien-v4 | VideoPinball-v4
cpanel["model_name"] = 'PongNoFrameskip-v4' # Atari Env
cpanel["observation_key"] = "/agent"
cpanel["gamma"] = 0.99     # The gamma parameter used in VecNormalize | Agent.preprocess | Agent.step

# # Wrappers
# cpanel["add_time_step"]          = False # It is suggested for MuJoCo environments. It adds time to the observation vector. CANNOT be used with renders.
# cpanel["add_image_transpose"]    = False # Necessary if training on Gym with renders, e.g. Atari games
# cpanel["add_dummy_multi_agent"]  = True  # Necessary if the environment is not multi-agent (i.e. all dmc and gym environments),
#                                          # to make it compatibl with our multi-agent architecture.
# cpanel["add_vec_normalize"]      = False # NOTE: USE WITH CARE. Might be used with MuJoCo environments. CANNOT be used with rendered observations.
# cpanel["add_frame_stack_axis"]   = False # Necessary for training on renders, e.g. Atari games. The nstack parameter is usually 4
#                                          # This stacks frames at a custom axis. If the ImageTranspose is activated
#                                          # then axis should be set to 0 for compatibility with PyTorch.
# # TODO: Action normalizer and clipper


##################################
### Exploration/Exploitation Balance
### Exploration (~ num_workers * n_steps)
cpanel["num_workers"] = 8     # From Explorer           # Number of exploratory workers working together
cpanel["n_steps"] = 128       # From Explorer           # Number of frames to produce
### Exploitation (~ n_update * batch_size): [PPO_EPOCH] Number of times to perform PPO update, i.e. number of frames to process.
cpanel["n_update"] = 4        # From Agents
cpanel["batch_size"] = 128    # From Agents
cpanel["warm_start"] = 0

cpanel["num_mini_batches"] = 4

#####################
### Agents Parameters
cpanel["agent_type"] = "digideep.agent.ppo.Agent"
cpanel["use_gae"] = True   # Whether to use GAE to calculate returns or not.
cpanel["tau"] = 0.95       # The parameter used for calculating advantage function.
cpanel["recurrent"] = False
cpanel["actor_feature_size"] = 512

cpanel["lr"] = 2.5e-4
cpanel["eps"] = 1e-5 # Epsilon parameter used in the optimizer(s) (ADAM/RMSProp/...)

cpanel["clip_param"] = 0.1       # 0.2  # PPO clip parameter
cpanel["value_loss_coef"] = 0.50 # 1    # Value loss coefficient
cpanel["entropy_coef"] = 0.01    # 0.01 # Entropy term coefficient
cpanel["max_grad_norm"] = 0.50   # Max norm of gradients
cpanel["use_clipped_value_loss"] = True


# add_image_transpose  = True  # ** Necessary if training on Gym with renders, e.g. Atari games
# add_frame_stack_axis = True  # ** Necessary for training on renders, e.g. Atari games. The nstack parameter is usually 4
#                                          # This stacks frames at a custom axis. If the ImageTranspose is activated
#                                          # then axis should be set to 0 for compatibility with PyTorch.

################################################################################
#########                      PARAMETER TREE                          #########
################################################################################
[docs]def gen_params(cpanel):
    params = {}
    # Environment
    params["env"] = {}
    params["env"]["name"]   = cpanel["model_name"]

    # Other possible modules: roboschool | pybullet_envs
    params["env"]["from_module"] = cpanel.get("from_module", '')
    params["env"]["from_params"] = cpanel.get("from_params", False)

    
    ##############################################
    ### Normal Wrappers ###
    #######################
    norm_wrappers = []

    # Converting observation to 1 level
    norm_wrappers.append(dict(name="digideep.environment.wrappers.normal.WrapperLevelDictObs",
                              args={"path":cpanel["observation_key"],
                              },
                              enabled=False))
    # norm_wrappers.append(dict(name="digideep.environment.wrappers.normal.WrapperAddTimestep",
    #                           args={},
    #                           enabled=False))
    norm_wrappers.append(dict(name="digideep.environment.wrappers.normal.WrapperTransposeImage",
                              args={"path":cpanel["observation_key"]
                              },
                              enabled=True))
    # Normalizing actions (to be in [-1, 1])
    norm_wrappers.append(dict(name="digideep.environment.wrappers.normalizers.WrapperNormalizeActDict",
                              args={"paths":["agent"]},
                              enabled=False))

    ##############################################
    ### Vector Wrappers ###
    #######################
    vect_wrappers = []

    vect_wrappers.append(dict(name="digideep.environment.wrappers.vector.VecFrameStackAxis",
                              args={"path":cpanel["observation_key"],
                                    "nstack":4, # By DQN Nature paper, it is called: phi length
                                    "axis":0},  # Axis=0 is required when ImageTransposeWrapper is called on the Atari games.
                              enabled=True))
    # Normalizing observations
    vect_wrappers.append(dict(name="digideep.environment.wrappers.normalizers.VecNormalizeObsDict",
                              args={"paths":[cpanel["observation_key"]],
                                    "clip":5, # 10
                                    "epsilon":1e-8
                              },
                              enabled=False))
    # Normalizing rewards
    vect_wrappers.append(dict(name="digideep.environment.wrappers.normalizers.VecNormalizeRew",
                              args={"clip":5, # 10
                                    "gamma":cpanel["gamma"],
                                    "epsilon":1e-8
                              },
                              enabled=False))
    ##############################################
    params["env"]["main_wrappers"] = {"Monitor":{"allow_early_resets":True, # We need it to allow early resets in the test environment.
                                                 "reset_keywords":(),
                                                 "info_keywords":()},
                                      "WrapperDummyMultiAgent":{"agent_name":"agent"},
                                      "WrapperDummyDictObs":{"observation_key":"agent"}
                                     }
    params["env"]["norm_wrappers"] = norm_wrappers
    params["env"]["vect_wrappers"] = vect_wrappers


    menv = MakeEnvironment(session=None, mode=None, seed=1, **params["env"])
    params["env"]["config"] = menv.get_config()

    # Some parameters
    # params["env"]["gamma"] = 1-1/params["env"]["config"]["max_steps"] # 0.98



    #####################################
    # Runner: [episode < cycle < epoch] #
    #####################################
    params["runner"] = {}
    params["runner"]["name"] = cpanel.get("runner_name", "digideep.pipeline.Runner")
    params["runner"]["max_time"] = cpanel.get("max_exec_time", None)
    params["runner"]["max_iter"] = cpanel.get("max_exec_iter", None)
    params["runner"]["n_cycles"] = cpanel["epoch_size"]    # Meaning that 100 cycles are 1 epoch.
    params["runner"]["n_epochs"] = cpanel["number_epochs"] # Testing and savings are done after each epoch.
    params["runner"]["randargs"] = {'seed':cpanel["seed"], 'cuda_deterministic':cpanel["cuda_deterministic"]}
    params["runner"]["test_act"] = cpanel["test_activate"] # Test Activate
    params["runner"]["test_int"] = cpanel["test_interval"] # Test Interval
    params["runner"]["save_int"] = cpanel["save_interval"] # Save Interval

    # We "save" after each epoch is done.
    # We "test" after each epoch is done.


    
    params["agents"] = {}
    ##############################################
    ### Agent (#1) ###
    ##################
    params["agents"]["agent"] = {}
    params["agents"]["agent"]["name"] = "agent"
    params["agents"]["agent"]["type"] = cpanel["agent_type"]
    params["agents"]["agent"]["observation_path"] = cpanel["observation_key"]
    params["agents"]["agent"]["methodargs"] = {}
    params["agents"]["agent"]["methodargs"]["n_steps"] = cpanel["n_steps"]  # Same as "num_steps" / T
    params["agents"]["agent"]["methodargs"]["n_update"] = cpanel["n_update"]  # Number of times to perform PPO update. Alternative name: PPO_EPOCH
    params["agents"]["agent"]["methodargs"]["clip_param"] = cpanel["clip_param"]  # PPO clip parameter
    params["agents"]["agent"]["methodargs"]["value_loss_coef"] = cpanel["value_loss_coef"]  # Value loss coefficient
    params["agents"]["agent"]["methodargs"]["entropy_coef"] = cpanel["entropy_coef"]  # Entropy term coefficient
    params["agents"]["agent"]["methodargs"]["max_grad_norm"] = cpanel["max_grad_norm"]  # Max norm of gradients
    params["agents"]["agent"]["methodargs"]["use_clipped_value_loss"] = cpanel["use_clipped_value_loss"]

    
    params["agents"]["agent"]["sampler"] = {}
    params["agents"]["agent"]["sampler"]["agent_name"] = params["agents"]["agent"]["name"]
    params["agents"]["agent"]["sampler"]["num_mini_batches"] = cpanel["num_mini_batches"]
    params["agents"]["agent"]["sampler"]["compute_advantages"] = {"gamma":cpanel["gamma"], # Discount factor for rewards
                                                                  "tau":cpanel["tau"], # GAE parameter
                                                                  "use_gae":cpanel["use_gae"]}
    # It deletes the last element from the chunk
    params["agents"]["agent"]["sampler"]["truncate_datalists"] = {"n":1} # MUST be 1 to truncate last item: (T+1 --> T)
    params["agents"]["agent"]["sampler"]["observation_path"] = params["agents"]["agent"]["observation_path"]

    #############
    ### Model ###
    #############
    agent_name = params["agents"]["agent"]["name"]
    observation_path = params["agents"]["agent"]["observation_path"]
    params["agents"]["agent"]["policyname"] = "digideep.agent.ppo.Policy"
    params["agents"]["agent"]["policyargs"] = {"obs_space": params["env"]["config"]["observation_space"][observation_path],
                                               "act_space": params["env"]["config"]["action_space"][agent_name],
                                               "modelname": "digideep.model.models.MLPModel",
                                               "modelargs": {"recurrent":cpanel["recurrent"], "output_size":cpanel["actor_feature_size"]}
                                               }
    params["agents"]["agent"]["optimname"] = "torch.optim.Adam"
    params["agents"]["agent"]["optimargs"] = {"lr":cpanel["lr"], "eps":cpanel["eps"]}

    # RMSprop optimizer apha
    # params["agents"]["agent"]["optimargs"] = {"lr":1e-2, "alpha":0.99, "eps":1e-5, "weight_decay":0, "momentum":0, "centered":False}
    ##############################################


    ##############################################
    ### Memory ###
    ##############
    params["memory"] = {}

    params["memory"]["train"] = {}
    params["memory"]["train"]["type"] = "digideep.memory.rollbuffer.Memory"
    params["memory"]["train"]["args"] = {"name":"train", "chunk_sample_len":cpanel["n_steps"], "buffer_chunk_len":cpanel["memory_size_in_chunks"], "overrun":1}
    ##############################################

    
    ##############################################
    ### Explorer ###
    ################
    params["explorer"] = {}

    params["explorer"]["train"] = {}
    params["explorer"]["train"]["mode"] = "train"
    params["explorer"]["train"]["env"] = params["env"]
    params["explorer"]["train"]["do_reset"] = False
    params["explorer"]["train"]["final_action"] = True
    params["explorer"]["train"]["warm_start"] = cpanel["warm_start"] # In less than "warm_start" steps the agent will take random actions. 
    params["explorer"]["train"]["num_workers"] = cpanel["num_workers"]
    params["explorer"]["train"]["deterministic"] = False # MUST: Takes random actions
    params["explorer"]["train"]["n_steps"] = cpanel["n_steps"] # Number of steps to take a step in the environment
    params["explorer"]["train"]["n_episodes"] = None # Do not limit # of episodes
    params["explorer"]["train"]["win_size"] = 10 # Number of episodes to episode reward for report
    params["explorer"]["train"]["render"] = False
    params["explorer"]["train"]["render_delay"] = 0
    params["explorer"]["train"]["seed"] = cpanel["seed"] # + 3500
    params["explorer"]["train"]["extra_env_kwargs"] = {}

    params["explorer"]["test"] = {}
    params["explorer"]["test"]["mode"] = "test"
    params["explorer"]["test"]["env"] = params["env"]
    params["explorer"]["test"]["do_reset"] = False
    params["explorer"]["test"]["final_action"] = False
    params["explorer"]["test"]["warm_start"] = 0
    params["explorer"]["test"]["num_workers"] = cpanel["num_workers"] # We can use the same amount of workers for testing!
    params["explorer"]["test"]["deterministic"] = True   # MUST: Takes the best action
    params["explorer"]["test"]["n_steps"] = None # Do not limit # of steps
    params["explorer"]["test"]["n_episodes"] = cpanel["test_win_size"]
    params["explorer"]["test"]["win_size"] = cpanel["test_win_size"] # Extra episodes won't be counted
    params["explorer"]["test"]["render"] = False
    params["explorer"]["test"]["render_delay"] = 0
    params["explorer"]["test"]["seed"] = cpanel["seed"] + 100 # We want to make the seed of test environments different from training.
    params["explorer"]["test"]["extra_env_kwargs"] = {}

    params["explorer"]["eval"] = {}
    params["explorer"]["eval"]["mode"] = "eval"
    params["explorer"]["eval"]["env"] = params["env"]
    params["explorer"]["eval"]["do_reset"] = False
    params["explorer"]["eval"]["final_action"] = False
    params["explorer"]["eval"]["warm_start"] = 0
    params["explorer"]["eval"]["num_workers"] = 1
    params["explorer"]["eval"]["deterministic"] = True   # MUST: Takes the best action
    params["explorer"]["eval"]["n_steps"] = None # Do not limit # of steps
    params["explorer"]["eval"]["n_episodes"] = 1
    params["explorer"]["eval"]["win_size"] = -1
    params["explorer"]["eval"]["render"] = True
    params["explorer"]["eval"]["render_delay"] = 0
    params["explorer"]["eval"]["seed"] = cpanel["seed"] + 101 # We want to make the seed of eval environment different from test/train.
    params["explorer"]["eval"]["extra_env_kwargs"] = {}
    ##############################################

    # params["env"]["config"]["max_episode_steps"] # Maximum number of steps in env
    
    return params






          

      

      

    

  

    
      
          
            
  Source code for digideep.params.classic_ddpg

"""
This parameter file is designed for continuous action environments.
For discrete action environments minor modifications might be required.

See Also:
    :ref:`ref-parameter-files`
"""

import numpy as np
from copy import deepcopy

from digideep.environment import MakeEnvironment
from collections import OrderedDict

################################################################################
#########                       CONTROL PANEL                          #########
################################################################################
# The control panel brings the most important parameters to the top. It also
# helps to set all parameters that depends on a single value from one specific
# place:
#  - We can print and save this control panel instead of parameter list.
#  - The parameters here can also be taken from a YAML file.
#  - We can have default values now very easily.
#  - It provides semantic grouping of parameters
#  - We may unify the name of parameters which are basically the same in different
#    methods, but have different names.


cpanel = OrderedDict()

#####################
### Runner Parameters
# num_frames = 10e6  # Number of frames to train
cpanel["number_epochs"] = 1000  # epochs
cpanel["epoch_size"]    = 1000  # cycles
cpanel["test_activate"] = True  # Test activated
cpanel["test_interval"] = 100   # Test Interval Every #n Epochs
cpanel["test_win_size"] = 10    # Number of episodes to run test.
cpanel["save_interval"] = 10    # Save Interval Every #n Epochs
## Simulation will end when either time or max iterations exceed the following:
cpanel["max_exec_time"] = 20     # hours
cpanel["max_exec_iter"] = None   # number of epochs
cpanel["seed"] = 0
cpanel["cuda_deterministic"] = False # With TRUE we MIGHT get more deterministic results but at the cost of speed.

#####################
### Memory Parameters
cpanel["keep_old_checkpoints"] = False
cpanel["memory_size_in_chunks"] = int(1e6) # SHOULD be 1 for on-policy methods that do not have a replay buffer.
# SUGGESTIONS: 2^0 (~1e0) | 2^3 (~1e1) | 2^7 (~1e2) | 2^10 (~1e3) | 2^13 (~1e4) | 2^17 (1e5) | 2^20 (~1e6)

##########################
### Environment Parameters
# Acrobot-v1 | CartPole-v1 | MountainCarContinuous-v0
# cpanel["model_name"] = 'DMBenchCheetahRun-v0'        # Classic Control Env
# cpanel["from_module"] = 'digideep.environment.dmc2gym'
# cpanel["observation_key"] = "/agent"

cpanel["model_name"] = 'Pendulum-v0'        # Classic Control Env
cpanel["observation_key"] = "/agent"
cpanel["gamma"] = 0.99     # The gamma parameter used in VecNormalize | Agent.preprocess | Agent.step

# # Wrappers
# cpanel["add_time_step"]          = False # It is suggested for MuJoCo environments. It adds time to the observation vector. CANNOT be used with renders.
# cpanel["add_image_transpose"]    = False # Necessary if training on Gym with renders, e.g. Atari games
# cpanel["add_dummy_multi_agent"]  = True  # Necessary if the environment is not multi-agent (i.e. all dmc and gym environments),
#                                          # to make it compatibl with our multi-agent architecture.
# cpanel["add_vec_normalize"]      = False # NOTE: USE WITH CARE. Might be used with MuJoCo environments. CANNOT be used with rendered observations.
# cpanel["add_frame_stack_axis"]   = False # Necessary for training on renders, e.g. Atari games. The nstack parameter is usually 4
#                                          # This stacks frames at a custom axis. If the ImageTranspose is activated
#                                          # then axis should be set to 0 for compatibility with PyTorch.
# # TODO: Action normalizer and clipper


##################################
### Exploration/Exploitation Balance
### Exploration (~ num_workers * n_steps)
cpanel["num_workers"] = 1     # From Explorer           # Number of exploratory workers working together
cpanel["n_steps"] = 1         # From Explorer           # Number of frames to produce
### Exploitation (~ n_update * batch_size)
cpanel["n_update"] = 1        # From Agents
cpanel["batch_size"] = 64     # From Agents
cpanel["warm_start"] = 0


#####################
### Agents Parameters
cpanel["agent_type"] = "digideep.agent.ddpg.Agent"
cpanel["lr_actor"] = 0.0001 # 0.0001
cpanel["lr_critic"] = 0.001 # 0.001
cpanel["eps"] = 1e-5 # Epsilon parameter used in the optimizer(s) (ADAM/RMSProp/...)

cpanel["polyak_factor"] = 0.001 # 0.01

cpanel["noise_std"] = 0.2


################################################################################
#########                      PARAMETER TREE                          #########
################################################################################
[docs]def gen_params(cpanel):
    params = {}
    # Environment
    params["env"] = {}
    params["env"]["name"]   = cpanel["model_name"]
    
    params["env"]["from_module"] = cpanel.get("from_module", '')
    params["env"]["from_params"] = cpanel.get("from_params", False)


    ##############################################
    ### Normal Wrappers ###
    #######################
    norm_wrappers = []

    # Converting observation to 1 level
    norm_wrappers.append(dict(name="digideep.environment.wrappers.normal.WrapperLevelDictObs",
                              args={"path":cpanel["observation_key"],
                              },
                              enabled=False))
    # Normalizing actions (to be in [-1, 1])
    norm_wrappers.append(dict(name="digideep.environment.wrappers.normalizers.WrapperNormalizeActDict",
                              args={"paths":["agent"]},
                              enabled=False))

    ##############################################
    ### Vector Wrappers ###
    #######################
    vect_wrappers = []

    # Normalizing observations
    vect_wrappers.append(dict(name="digideep.environment.wrappers.normalizers.VecNormalizeObsDict",
                              args={"paths":[cpanel["observation_key"]],
                                    "clip":5, # 10
                                    "epsilon":1e-8
                              },
                              enabled=False))
    # Normalizing rewards
    vect_wrappers.append(dict(name="digideep.environment.wrappers.normalizers.VecNormalizeRew",
                              args={"clip":5, # 10
                                    "gamma":cpanel["gamma"],
                                    "epsilon":1e-8
                              },
                              enabled=False))
    ##############################################
    params["env"]["main_wrappers"] = {"Monitor":{"allow_early_resets":True, # We need it to allow early resets in the test environment.
                                                 "reset_keywords":(),
                                                 "info_keywords":()},
                                      "WrapperDummyMultiAgent":{"agent_name":"agent"},
                                      "WrapperDummyDictObs":{"observation_key":"agent"}
                                     }
    params["env"]["norm_wrappers"] = norm_wrappers
    params["env"]["vect_wrappers"] = vect_wrappers


    menv = MakeEnvironment(session=None, mode=None, seed=1, **params["env"])
    params["env"]["config"] = menv.get_config()

    # Some parameters
    # params["env"]["gamma"] = 1-1/params["env"]["config"]["max_steps"] # 0.98



    #####################################
    # Runner: [episode < cycle < epoch] #
    #####################################
    params["runner"] = {}
    params["runner"]["name"] = cpanel.get("runner_name", "digideep.pipeline.Runner")
    params["runner"]["max_time"] = cpanel.get("max_exec_time", None)
    params["runner"]["max_iter"] = cpanel.get("max_exec_iter", None)
    params["runner"]["n_cycles"] = cpanel["epoch_size"]    # Meaning that 100 cycles are 1 epoch.
    params["runner"]["n_epochs"] = cpanel["number_epochs"] # Testing and savings are done after each epoch.
    params["runner"]["randargs"] = {'seed':cpanel["seed"], 'cuda_deterministic':cpanel["cuda_deterministic"]}
    params["runner"]["test_act"] = cpanel["test_activate"] # Test Activate
    params["runner"]["test_int"] = cpanel["test_interval"] # Test Interval
    params["runner"]["save_int"] = cpanel["save_interval"] # Save Interval

    # We "save" after each epoch is done.
    # We "test" after each epoch is done.


    
    params["agents"] = {}
    ##############################################
    ### Agent (#1) ###
    ##################
    params["agents"]["agent"] = {}
    params["agents"]["agent"]["name"] = "agent"
    params["agents"]["agent"]["type"] = cpanel["agent_type"]
    params["agents"]["agent"]["observation_path"] = cpanel["observation_key"]
    params["agents"]["agent"]["methodargs"] = {}
    params["agents"]["agent"]["methodargs"]["n_update"] = cpanel["n_update"]  # Number of times to perform PPO update. Alternative name: PPO_EPOCH
    params["agents"]["agent"]["methodargs"]["gamma"] = cpanel["gamma"]  # Discount factor Gamma
    params["agents"]["agent"]["methodargs"]["clamp_return"] = 1/(1-float(cpanel["gamma"]))
    
    print("Clip Return =", params["agents"]["agent"]["methodargs"]["clamp_return"])
    # params["agents"]["agent"]["methodargs"]["clip_param"] = cpanel["clip_param"]  # PPO clip parameter
    # params["agents"]["agent"]["methodargs"]["entropy_coef"] = cpanel["entropy_coef"]  # Entropy term coefficient
    # params["agents"]["agent"]["methodargs"]["max_grad_norm"] = cpanel["max_grad_norm"]  # Max norm of gradients
    # params["agents"]["agent"]["methodargs"]["use_clipped_value_loss"] = cpanel["use_clipped_value_loss"]

    ################
    
    params["agents"]["agent"]["sampler_list"] = ["digideep.agent.ddpg.sampler.sampler_re"]
    params["agents"]["agent"]["sampler_args"] = {"agent_name":params["agents"]["agent"]["name"],
                                                 "batch_size":cpanel["batch_size"],
                                                 "observation_path":params["agents"]["agent"]["observation_path"]
                                                }

    # # It deletes the last element from the chunk
    # params["agents"]["agent"]["sampler"]["truncate_datalists"] = {"n":1} # MUST be 1 to truncate last item: (T+1 --> T)

    #############
    ### Model ###
    #############
    agent_name = params["agents"]["agent"]["name"]
    observation_path = params["agents"]["agent"]["observation_path"]
    params["agents"]["agent"]["policyname"] = "digideep.agent.ddpg.Policy"
    params["agents"]["agent"]["policyargs"] = {"obs_space": params["env"]["config"]["observation_space"][observation_path],
                                               "act_space": params["env"]["config"]["action_space"][agent_name],
                                               "hidden_size": 256,
                                               "actor_args": {"eps":0.003},
                                               "critic_args": {"eps":0.003},
                                               "average_args": {"mode":"soft", "polyak_factor":cpanel["polyak_factor"]},
                                               # {"mode":"hard", "interval":10000}
                                               }
    
    lim = params["env"]["config"]["action_space"][agent_name]["lim"][1][0]
    # params["agents"]["agent"]["noisename"] = "digideep.agent.noises.EGreedyNoise"
    # params["agents"]["agent"]["noiseargs"] = {"std":cpanel["noise_std"], "e":0.3, "lim": lim}
    
    params["agents"]["agent"]["noisename"] = "digideep.agent.noises.OrnsteinUhlenbeckNoise"
    params["agents"]["agent"]["noiseargs"] = {"mu":0, "theta":0.15, "sigma":cpanel["noise_std"], "lim":lim}
    # params["agents"]["agent"]["noiseargs"] = {"mu":0, "theta":0.15, "sigma":1}

    params["agents"]["agent"]["optimname_actor"] = "torch.optim.Adam"
    params["agents"]["agent"]["optimargs_actor"] = {"lr":cpanel["lr_actor"]}   # , "eps":cpanel["eps"]

    params["agents"]["agent"]["optimname_critic"] = "torch.optim.Adam"
    params["agents"]["agent"]["optimargs_critic"] = {"lr":cpanel["lr_critic"]} # , "eps":cpanel["eps"]

    # RMSprop optimizer alpha
    # params["agents"]["agent"]["optimargs"] = {"lr":1e-2, "alpha":0.99, "eps":1e-5, "weight_decay":0, "momentum":0, "centered":False}
    ##############################################


    ##############################################
    ### Memory ###
    ##############
    params["memory"] = {}

    params["memory"]["train"] = {}
    params["memory"]["train"]["type"] = "digideep.memory.ringbuffer.Memory"
    params["memory"]["train"]["args"] = {"name":"train",
                                         "keep_old_checkpoints":cpanel.get("keep_old_checkpoints", False),
                                         "chunk_sample_len":cpanel["n_steps"],
                                         "buffer_chunk_len":cpanel["memory_size_in_chunks"],
                                         "overrun":1}
    # chunk_sample_len: Number of samples in a chunk
    # buffer_chunk_len: Number of chunks in the buffer
    ##############################################

    
    
    ##############################################
    ### Explorer ###
    ################
    params["explorer"] = {}

    params["explorer"]["train"] = {}
    params["explorer"]["train"]["mode"] = "train"
    params["explorer"]["train"]["env"] = params["env"]
    params["explorer"]["train"]["do_reset"] = False
    params["explorer"]["train"]["final_action"] = False
    params["explorer"]["train"]["warm_start"] = cpanel["warm_start"] # In less than "warm_start" steps the agent will take random actions. 
    params["explorer"]["train"]["num_workers"] = cpanel["num_workers"]
    params["explorer"]["train"]["deterministic"] = False # MUST: Takes random actions
    params["explorer"]["train"]["n_steps"] = cpanel["n_steps"] # Number of steps to take a step in the environment
    params["explorer"]["train"]["n_episodes"] = None # Do not limit # of episodes
    params["explorer"]["train"]["win_size"] = 20 # Number of episodes to episode reward for report
    params["explorer"]["train"]["render"] = False
    params["explorer"]["train"]["render_delay"] = 0
    params["explorer"]["train"]["seed"] = cpanel["seed"] + 90
    params["explorer"]["train"]["extra_env_kwargs"] = {}

    params["explorer"]["test"] = {}
    params["explorer"]["test"]["mode"] = "test"
    params["explorer"]["test"]["env"] = params["env"]
    params["explorer"]["test"]["do_reset"] = True
    params["explorer"]["test"]["final_action"] = False
    params["explorer"]["test"]["warm_start"] = 0
    params["explorer"]["test"]["num_workers"] = cpanel["num_workers"] # We can use the same amount of workers for testing!
    params["explorer"]["test"]["deterministic"] = True   # MUST: Takes the best action
    params["explorer"]["test"]["n_steps"] = None # Do not limit # of steps
    params["explorer"]["test"]["n_episodes"] = cpanel["test_win_size"]
    params["explorer"]["test"]["win_size"] = cpanel["test_win_size"] # Extra episodes won't be counted
    params["explorer"]["test"]["render"] = False
    params["explorer"]["test"]["render_delay"] = 0
    params["explorer"]["test"]["seed"] = cpanel["seed"] + 100 # We want to make the seed of test environments different from training.
    params["explorer"]["test"]["extra_env_kwargs"] = {}

    params["explorer"]["eval"] = {}
    params["explorer"]["eval"]["mode"] = "eval"
    params["explorer"]["eval"]["env"] = params["env"]
    params["explorer"]["eval"]["do_reset"] = False
    params["explorer"]["eval"]["final_action"] = False
    params["explorer"]["eval"]["warm_start"] = 0
    params["explorer"]["eval"]["num_workers"] = 1
    params["explorer"]["eval"]["deterministic"] = True   # MUST: Takes the best action
    params["explorer"]["eval"]["n_steps"] = None # Do not limit # of steps
    params["explorer"]["eval"]["n_episodes"] = 1
    params["explorer"]["eval"]["win_size"] = -1
    params["explorer"]["eval"]["render"] = True
    params["explorer"]["eval"]["render_delay"] = 0
    params["explorer"]["eval"]["seed"] = cpanel["seed"] + 101 # We want to make the seed of eval environment different from test/train.
    params["explorer"]["eval"]["extra_env_kwargs"] = {}
    ##############################################

    return params






          

      

      

    

  

    
      
          
            
  Source code for digideep.params.mujoco_ppo

"""
See Also:
    :ref:`ref-parameter-files`
"""

import numpy as np
from copy import deepcopy

from digideep.environment import MakeEnvironment
from collections import OrderedDict

################################################################################
#########                       CONTROL PANEL                          #########
################################################################################
# The control panel brings the most important parameters to the top. It also
# helps to set all parameters that depends on a single value from one specific
# place:
#  - We can print and save this control panel instead of parameter list.
#  - The parameters here can also be taken from a YAML file.
#  - We can have default values now very easily.
#  - It provides semantic grouping of parameters
#  - We may unify the name of parameters which are basically the same in different
#    methods, but have different names.


cpanel = OrderedDict()

#####################
### Runner Parameters
# num_frames = 10e6  # Number of frames to train
cpanel["number_epochs"] = 100000 # epochs
cpanel["epoch_size"]    = 2      # cycles
cpanel["test_activate"] = True   # Test Activate
cpanel["test_interval"] = 100    # Test Interval Every #n Epochs
cpanel["test_win_size"] = 10     # Number of episodes to run test.
cpanel["save_interval"] = 10     # Save Interval Every #n Epochs
## Simulation will end when either time or max iterations exceed the following:
cpanel["max_exec_time"] = 20     # hours
cpanel["max_exec_iter"] = None   # number of epochs
cpanel["seed"] = 0
cpanel["cuda_deterministic"] = False # With TRUE we MIGHT get more deterministic results but at the cost of speed.

#####################
### Memory Parameters
cpanel["memory_size_in_chunks"] = int(1) # SHOULD be 1 for on-policy methods that do not have a replay buffer.
# SUGGESTIONS: 2^0 (~1e0) | 2^3 (~1e1) | 2^7 (~1e2) | 2^10 (~1e3) | 2^13 (~1e4) | 2^17 (1e5) | 2^20 (~1e6)

##########################
### Environment Parameters
# 'HalfCheetah-v2'
# 'DMBenchHumanoidStand-v0' | 'DMBenchCheetahRun-v0' | 'Ant-v2'
cpanel["model_name"] = 'Ant-v2'  # MuJoCo Env
# cpanel["from_module"] = "digideep.environment.dmc2gym"
cpanel["observation_key"] = "/agent"

# cpanel["model_name"] = 'Pendulum-v0'        # Classic Control Env
# cpanel["observation_key"] = "/agent"
cpanel["gamma"] = 0.99     # The gamma parameter used in VecNormalize | Agent.preprocess | Agent.step

# # Wrappers
# cpanel["add_time_step"]          = False # It is suggested for MuJoCo environments. It adds time to the observation vector. CANNOT be used with renders.
# cpanel["add_image_transpose"]    = False # Necessary if training on Gym with renders, e.g. Atari games
# cpanel["add_dummy_multi_agent"]  = True  # Necessary if the environment is not multi-agent (i.e. all dmc and gym environments),
#                                          # to make it compatibl with our multi-agent architecture.
# cpanel["add_vec_normalize"]      = False # NOTE: USE WITH CARE. Might be used with MuJoCo environments. CANNOT be used with rendered observations.
# cpanel["add_frame_stack_axis"]   = False # Necessary for training on renders, e.g. Atari games. The nstack parameter is usually 4
#                                          # This stacks frames at a custom axis. If the ImageTranspose is activated
#                                          # then axis should be set to 0 for compatibility with PyTorch.
# # TODO: Action normalizer and clipper


##################################
### Exploration/Exploitation Balance
### Exploration (~ num_workers * n_steps)
cpanel["num_workers"] = 4     # From Explorer           # Number of exploratory workers working together
cpanel["n_steps"] = 512       # From Explorer           # Number of frames to produce
### Exploitation (~ n_update * batch_size): [PPO_EPOCH] Number of times to perform PPO update, i.e. number of frames to process.
cpanel["n_update"] = 10       # From Agents
cpanel["batch_size"] = 128    # From Agents
cpanel["warm_start"] = 0

cpanel["num_mini_batches"] = 2



#####################
### Agents Parameters
cpanel["agent_type"] = "digideep.agent.ppo.Agent"
cpanel["use_gae"] = True   # Whether to use GAE to calculate returns or not.
cpanel["tau"] = 0.95       # The parameter used for calculating advantage function.
cpanel["recurrent"] = False
cpanel["actor_feature_size"] = 64

cpanel["lr"] = 3e-4 # 2.5e-4 | 7e-4
cpanel["eps"] = 1e-5 # Epsilon parameter used in the optimizer(s) (ADAM/RMSProp/...)

cpanel["clip_param"] = 0.1       # 0.2  # PPO clip parameter
cpanel["value_loss_coef"] = 0.50 # 1    # Value loss coefficient
cpanel["entropy_coef"] = 0       # 0.01 # Entropy term coefficient
cpanel["max_grad_norm"] = 0.50   # Max norm of gradients
cpanel["use_clipped_value_loss"] = True


################################################################################
#########                      PARAMETER TREE                          #########
################################################################################
[docs]def gen_params(cpanel):
    params = {}
    # Environment
    params["env"] = {}
    params["env"]["name"]   = cpanel["model_name"]
    
    # Other possible modules: roboschool | pybullet_envs
    params["env"]["from_module"] = cpanel.get("from_module", '')
    params["env"]["from_params"] = cpanel.get("from_params", False)


    ##############################################
    ### Normal Wrappers ###
    #######################
    norm_wrappers = []
    
    # Converting observation to 1 level
    norm_wrappers.append(dict(name="digideep.environment.wrappers.normal.WrapperLevelDictObs",
                              args={"path":cpanel["observation_key"],
                              },
                              enabled=False))
    # Normalizing actions (to be in [-1, 1])
    norm_wrappers.append(dict(name="digideep.environment.wrappers.normalizers.WrapperNormalizeActDict",
                              args={"paths":["agent"]},
                              enabled=False))
    ##############################################
    ### Vector Wrappers ###
    #######################
    vect_wrappers = []

    # Normalizing observations
    vect_wrappers.append(dict(name="digideep.environment.wrappers.normalizers.VecNormalizeObsDict",
                              args={"paths":[cpanel["observation_key"]],
                                    "clip":10,
                                    "epsilon":1e-8
                              },
                              enabled=True))
    # Normalizing rewards
    vect_wrappers.append(dict(name="digideep.environment.wrappers.normalizers.VecNormalizeRew",
                              args={"clip":10,
                                    "gamma":cpanel["gamma"],
                                    "epsilon":1e-8
                              },
                              enabled=True))
    ##############################################
    params["env"]["main_wrappers"] = {"Monitor":{"allow_early_resets":True, # We need it to allow early resets in the test environment.
                                                 "reset_keywords":(),
                                                 "info_keywords":()},
                                      "WrapperDummyMultiAgent":{"agent_name":"agent"},
                                      "WrapperDummyDictObs":{"observation_key":"agent"}
                                     }
    params["env"]["norm_wrappers"] = norm_wrappers
    params["env"]["vect_wrappers"] = vect_wrappers


    menv = MakeEnvironment(session=None, mode=None, seed=1, **params["env"])
    params["env"]["config"] = menv.get_config()

    # Some parameters
    # params["env"]["gamma"] = 1-1/params["env"]["config"]["max_steps"] # 0.98



    #####################################
    # Runner: [episode < cycle < epoch] #
    #####################################
    params["runner"] = {}
    params["runner"]["name"] = cpanel.get("runner_name", "digideep.pipeline.Runner")
    params["runner"]["max_time"] = cpanel.get("max_exec_time", None)
    params["runner"]["max_iter"] = cpanel.get("max_exec_iter", None)
    params["runner"]["n_cycles"] = cpanel["epoch_size"]    # Meaning that 100 cycles are 1 epoch.
    params["runner"]["n_epochs"] = cpanel["number_epochs"] # Testing and savings are done after each epoch.
    params["runner"]["randargs"] = {'seed':cpanel["seed"], 'cuda_deterministic':cpanel["cuda_deterministic"]}
    params["runner"]["test_act"] = cpanel["test_activate"] # Test Activate
    params["runner"]["test_int"] = cpanel["test_interval"] # Test Interval
    params["runner"]["save_int"] = cpanel["save_interval"] # Save Interval

    # We "save" after each epoch is done.
    # We "test" after each epoch is done.


    
    params["agents"] = {}
    ##############################################
    ### Agent (#1) ###
    ##################
    params["agents"]["agent"] = {}
    params["agents"]["agent"]["name"] = "agent"
    params["agents"]["agent"]["type"] = cpanel["agent_type"]
    params["agents"]["agent"]["observation_path"] = cpanel["observation_key"]
    params["agents"]["agent"]["methodargs"] = {}
    params["agents"]["agent"]["methodargs"]["n_steps"] = cpanel["n_steps"]  # Same as "num_steps" / T
    params["agents"]["agent"]["methodargs"]["n_update"] = cpanel["n_update"]  # Number of times to perform PPO update. Alternative name: PPO_EPOCH
    params["agents"]["agent"]["methodargs"]["clip_param"] = cpanel["clip_param"]  # PPO clip parameter
    params["agents"]["agent"]["methodargs"]["value_loss_coef"] = cpanel["value_loss_coef"]  # Value loss coefficient
    params["agents"]["agent"]["methodargs"]["entropy_coef"] = cpanel["entropy_coef"]  # Entropy term coefficient
    params["agents"]["agent"]["methodargs"]["max_grad_norm"] = cpanel["max_grad_norm"]  # Max norm of gradients
    params["agents"]["agent"]["methodargs"]["use_clipped_value_loss"] = cpanel["use_clipped_value_loss"]

    
    params["agents"]["agent"]["sampler"] = {}
    params["agents"]["agent"]["sampler"]["agent_name"] = params["agents"]["agent"]["name"]
    params["agents"]["agent"]["sampler"]["num_mini_batches"] = cpanel["num_mini_batches"]
    params["agents"]["agent"]["sampler"]["compute_advantages"] = {"gamma":cpanel["gamma"], # Discount factor for rewards
                                                                  "tau":cpanel["tau"], # GAE parameter
                                                                  "use_gae":cpanel["use_gae"]}
    # It deletes the last element from the chunk
    params["agents"]["agent"]["sampler"]["truncate_datalists"] = {"n":1} # MUST be 1 to truncate last item: (T+1 --> T)
    params["agents"]["agent"]["sampler"]["observation_path"] = params["agents"]["agent"]["observation_path"]

    #############
    ### Model ###
    #############
    agent_name = params["agents"]["agent"]["name"]
    observation_path = params["agents"]["agent"]["observation_path"]
    params["agents"]["agent"]["policyname"] = "digideep.agent.ppo.Policy"
    params["agents"]["agent"]["policyargs"] = {"obs_space": params["env"]["config"]["observation_space"][observation_path],
                                               "act_space": params["env"]["config"]["action_space"][agent_name],
                                               "modelname": "digideep.model.models.MLPModel",
                                               "modelargs": {"recurrent":cpanel["recurrent"], "output_size":cpanel["actor_feature_size"]}
                                               }
    params["agents"]["agent"]["optimname"] = "torch.optim.Adam"
    params["agents"]["agent"]["optimargs"] = {"lr":cpanel["lr"], "eps":cpanel["eps"]}

    # RMSprop optimizer apha
    # params["agents"]["agent"]["optimargs"] = {"lr":1e-2, "alpha":0.99, "eps":1e-5, "weight_decay":0, "momentum":0, "centered":False}
    ##############################################


    ##############################################
    ### Memory ###
    ##############
    params["memory"] = {}

    params["memory"]["train"] = {}
    params["memory"]["train"]["type"] = "digideep.memory.rollbuffer.Memory"
    params["memory"]["train"]["args"] = {"name":"train", "chunk_sample_len":cpanel["n_steps"], "buffer_chunk_len":cpanel["memory_size_in_chunks"], "overrun":1}
    ##############################################

    
    ##############################################
    ### Explorer ###
    ################
    params["explorer"] = {}

    params["explorer"]["train"] = {}
    params["explorer"]["train"]["mode"] = "train"
    params["explorer"]["train"]["env"] = params["env"]
    params["explorer"]["train"]["do_reset"] = False
    params["explorer"]["train"]["final_action"] = True
    params["explorer"]["train"]["warm_start"] = cpanel["warm_start"] # In less than "warm_start" steps the agent will take random actions. 
    params["explorer"]["train"]["num_workers"] = cpanel["num_workers"]
    params["explorer"]["train"]["deterministic"] = False # MUST: Takes random actions
    params["explorer"]["train"]["n_steps"] = cpanel["n_steps"] # Number of steps to take a step in the environment
    params["explorer"]["train"]["n_episodes"] = None # Do not limit # of episodes
    params["explorer"]["train"]["win_size"] = 10 # Number of episodes to episode reward for report
    params["explorer"]["train"]["render"] = False
    params["explorer"]["train"]["render_delay"] = 0
    params["explorer"]["train"]["seed"] = cpanel["seed"] # + 3500
    params["explorer"]["train"]["extra_env_kwargs"] = {}

    params["explorer"]["test"] = {}
    params["explorer"]["test"]["mode"] = "test"
    params["explorer"]["test"]["env"] = params["env"]
    params["explorer"]["test"]["do_reset"] = False
    params["explorer"]["test"]["final_action"] = False
    params["explorer"]["test"]["warm_start"] = 0
    params["explorer"]["test"]["num_workers"] = cpanel["num_workers"] # We can use the same amount of workers for testing!
    params["explorer"]["test"]["deterministic"] = True   # MUST: Takes the best action
    params["explorer"]["test"]["n_steps"] = None # Do not limit # of steps
    params["explorer"]["test"]["n_episodes"] = cpanel["test_win_size"]
    params["explorer"]["test"]["win_size"] = cpanel["test_win_size"] # Extra episodes won't be counted
    params["explorer"]["test"]["render"] = False
    params["explorer"]["test"]["render_delay"] = 0
    params["explorer"]["test"]["seed"] = cpanel["seed"] + 100 # We want to make the seed of test environments different from training.
    params["explorer"]["test"]["extra_env_kwargs"] = {}

    params["explorer"]["eval"] = {}
    params["explorer"]["eval"]["mode"] = "eval"
    params["explorer"]["eval"]["env"] = params["env"]
    params["explorer"]["eval"]["do_reset"] = False
    params["explorer"]["eval"]["final_action"] = False
    params["explorer"]["eval"]["warm_start"] = 0
    params["explorer"]["eval"]["num_workers"] = 1
    params["explorer"]["eval"]["deterministic"] = True   # MUST: Takes the best action
    params["explorer"]["eval"]["n_steps"] = None # Do not limit # of steps
    params["explorer"]["eval"]["n_episodes"] = 1
    params["explorer"]["eval"]["win_size"] = -1
    params["explorer"]["eval"]["render"] = True
    params["explorer"]["eval"]["render_delay"] = 0
    params["explorer"]["eval"]["seed"] = cpanel["seed"] + 101 # We want to make the seed of eval environment different from test/train.
    params["explorer"]["eval"]["extra_env_kwargs"] = {}
    ##############################################

    return params






          

      

      

    

  

    
      
          
            
  Source code for digideep.pipeline.runner

import gc
import sys
import time
import signal

from digideep.environment import Explorer
from digideep.utility.logging import logger
from digideep.utility.toolbox import seed_all, get_class, get_module, set_rng_state, get_rng_state
from digideep.utility.profiling import profiler, KeepTime
from digideep.utility.monitoring import monitor
from collections import OrderedDict as odict

# Runner should be irrelevant of torch, gym, dm_control, etc.

[docs]class Runner:
    """
    This class controls the main flow of the program. The main components of the class are:

    * explorer: A dictionary containing :class:`~digideep.environment.explorer.Explorer` for the three modes of ``train``, ``test``, and ``eval``.
      An :class:`~digideep.environment.explorer.Explorer` is a class which handles running simulations concurrently in several environments.
    * memory: The component responsible for storing the trajectories generated by the explorer.
    * agents: A dictionary containing all agents in the environment.

    This class also prints the :class:`~digideep.utility.profiling.Profiler` and :class:`~digideep.utility.monitoring.Monitor` information.
    Also the main serialization burden is on this class. The rest of classes only need to implement the ``state_dict`` and ``load_state_dict``
    functions for serialization.

    Caution:
        The lines of code for testing while training are commented out.
      
    """

    def __init__(self, params):
        self.params = params
        self.state = {}
        self.state["i_frame"] = 0
        # self.state["i_rolls"] = 0
        self.state["i_cycle"] = 0
        self.state["i_epoch"] = 0
        self.state["loading"] = False


[docs]    def lazy_connect_signal(self):
        # Connect shell signals
        signal.signal(signal.SIGUSR1, self.on_sigusr1_received)
        signal.signal(signal.SIGINT,  self.on_sigint_received)


[docs]    def on_sigint_received(self, signalNumber, frame):
        print("") # To print on the next line where ^C is printed.
        self.ctrl_c_count += 1
        if self.ctrl_c_count == 1:
            logger.fatal("Received CTRL+C. Will terminate process after cycle is over.")
            logger.fatal("Press CTRL+C one more time to exit without saving.")
            self.ready_for_termination = True
            self.save_major_checkpoint = True
        elif self.ctrl_c_count == 2:
            # NOTE: Kill all subprocesses
            logger.fatal("Received CTRL+C for the second time. Will terminate immediately.")
            self.ready_for_termination = True
            self.save_major_checkpoint = False
            sys.exit(1)

    
[docs]    def on_sigusr1_received(self, signalNumber, frame):
        logger.fatal("Received SIGUSR1 signal. Will terminate process after cycle is over.")
        self.ready_for_termination = True
        self.save_major_checkpoint = True



[docs]    def lazy_init(self):
        """
        Initialization of attributes which are not part of the object state.
        These need lazy initialization due to proper initialization when loading
        from a checkpoint.
        """
        self.time_start = time.time()
        logger.fatal("Execution (max) timer started ...")

        self.save_major_checkpoint = False
        self.ready_for_termination = False
        self.iterations = 0

        profiler.reset()
        monitor.reset()
        self.monitor_epoch()

        # Ignore interrupt signals for_subprocesses
        signal.signal(signal.SIGINT, signal.SIG_IGN)
        self.ctrl_c_count = 0


[docs]    def monitor_epoch(self):
        monitor.set_meta_key("epoch", self.state["i_epoch"])

    
[docs]    def start(self, session):
        """A function to initialize the objects and load their states (if loading from a checkpoint).
        This function must be called before using the :func:`train` and :func:`enjoy` functions.

        If we are starting from scrarch, we will:

        * Instantiate all internal components using parameters.

        If we are loading from a saved checkpoint, we will:

        * Instantiate all internal components using old parameters.
        * Load all state dicts.
        * (OPTIONAL) Override parameters.
        """
        # Up to now, states of the runner are already loaded. Objects' states not, however.
        self.lazy_init()
        self.session = session
        
        # TODO: Load random states to continue random number generation from pause.
        seed_all(**self.params["runner"]["randargs"])

        # The order is as it is:
        self.instantiate()
        self.load()
        self.override()

        # NOTE: We lazily connect signals so it is not spawned in the child processes.
        self.lazy_connect_signal()

        # NOTE: We set this state for the future.
        #       Because all future loading would
        #       involve actual loading of states.
        self.state["loading"] = True



[docs]    def instantiate(self):
        """
        This function will instantiate the memory, the explorers, and the agents with their specific parameters.
        """
        ## Instantiate Memory
        self.memory = {}
        for memory_name in self.params["memory"]:
            memory_class = get_class(self.params["memory"][memory_name]["type"])
            self.memory[memory_name] = memory_class(self.session, mode=memory_name, **self.params["memory"][memory_name]["args"])
        
        ## Instantiate Agents
        self.agents = {}
        action_generator = {}
        for agent_name in self.params["agents"]:
            agent_class = get_class(self.params["agents"][agent_name]["type"])
            self.agents[agent_name] = agent_class(self.session, self.memory, **self.params["agents"][agent_name])
        
        ## Instantiate Explorers
        # All explorers: train/test/eval
        explorer_list = list(self.params["explorer"].keys())

        assert "train" in explorer_list, "'train' mode explorer is not defined in the explorer parameters."
        assert "test"  in explorer_list, "'test' mode explorer is not defined in the explorer parameters."
        assert "eval"  in explorer_list, "'eval' mode explorer is not defined in the explorer parameters."
        self.explorer = {}
        explorer_list.remove("eval")
        for e in explorer_list:
            # if e == "eval":
            #     continue
            self.explorer[e] = Explorer(self.session, agents=self.agents, **self.params["explorer"][e])
        # "eval" must be created as the last explorer to avoid GLFW connection to X11 issues.
        # if "eval" in self.explorer:
        # NOTE: We have made creation of "eval" explorer conditioned on the session being playing.
        #       This is to make sure that no connections to X11 exist in the main thread.
        if self.session.is_playing:
            self.explorer["eval"]  = Explorer(self.session, agents=self.agents, **self.params["explorer"]["eval"])

        

    ###############################################################
    ### SERIALIZATION ###
    #####################
[docs]    def state_dict(self):
        """
        This function will return the states of all internal objects:

        * Agents
        * Explorer (only the ``train`` mode)
        * Memory

        Todo:
            Memory should be dumped in a separate file, since it can get really large.
            Moreover, it should be optional.
        """
        random_state = get_rng_state()

        agents_state = {}
        for agent_name in self.agents:
            agents_state[agent_name] = self.agents[agent_name].state_dict()
        
        ## The state of explorer["test"] and explorer["eval"] is not important for us.
        explorer_state = {}
        for explorer_name in self.explorer:
            ## We used to save only states of the train explorer:
            # if not explorer_name in ["train"]:
            #     continue
            # OLD LOGIC
            # if explorer_name in ["test", "eval"]:
            #     continue
            explorer_state[explorer_name] = self.explorer[explorer_name].state_dict()

        memory_state = {}
        for memory_name in self.memory:
            memory_state[memory_name] = self.memory[memory_name].state_dict()
        
        return {'random_state':random_state, 'agents':agents_state, 'explorer':explorer_state, 'memory':memory_state}

    
[docs]    def load_state_dict(self, state_dict):
        """
        This function will load the states of the internal objects:

        * Agents
        * Explorers (state of ``train`` mode would be loaded for ``test`` and ``eval`` as well)
        * Memory
        """
        random_state = state_dict['random_state']
        set_rng_state(random_state)

        agents_state = state_dict['agents']
        for agent_name in agents_state:
            self.agents[agent_name].load_state_dict(agents_state[agent_name])
        
        explorer_state = state_dict['explorer']
        for explorer_name in explorer_state:
            if explorer_name == "eval":
                continue
            self.explorer[explorer_name].load_state_dict(explorer_state[explorer_name])

        memory_state = state_dict['memory']
        for memory_name in memory_state:
            self.memory[memory_name].load_state_dict(memory_state[memory_name])


        ## NEWER LOGIC
        # We do intentionally update the state of test/eval explorers with the state of "train" explorer.
        # We are only interested in states of the reward/observation normalizers.
        # for explorer_name in self.explorer:
        #     ## NOTE: Which environments must we reset?
        #     self.explorer[explorer_name].reset()
        #     # if explorer_name in explorer_state:
        #     #     continue
        #     logger.warn("Loading explorer '{}' states from 'train'.".format(explorer_name))
        #     self._sync_normalizations(source_explorer="train", target_explorer=explorer_name)

        ## OLD LOGIC
        # # We do intentionally update the state of test/eval explorers with the state of "train" explorer.
        # # We are only interested in states of the reward/observation normalizers.
        # self._sync_normalizations(source_explorer="train", target_explorer="test")
        # self._sync_normalizations(source_explorer="train", target_explorer="eval")
        #
        # # self.explorer["test"].load_state_dict(self.explorer["train"].state_dict())
        # # self.explorer["eval"].load_state_dict(self.explorer["train"].state_dict())
        #
        # self.explorer["test"].reset()
        # self.explorer["eval"].reset()
    
    ###
[docs]    def override(self):
        pass


    #####################
    ###  SAVE RUNNER  ###
    #####################
    # UPON SAVING/LOADING THE RUNNER WITH THE SELF.SAVE FUNCTION:
    #   * save --> self.state_dict --> session.save_states --> torch.save --> states.pt
    #          |-> session.save_runner --> self.__getstate__ --> pickle.dump --> runner.pt
    #   * pickle.load --> __setstate__ 
    #     ... Later on ...
    #     --> self.start --> self.instantiate --> self.load --> session.load_states --> self.load_state_dict --> self.override
    # The __setstate__ and __getstate__ functions are for loading/saving the "runner" through pickle.dump / pickle.load
    # 
    def __getstate__(self):
        """
        This function is used by ``pickle.dump`` when we save the :class:`Runner`.
        This saves the ``params`` and ``state`` of the runner.
        """
        # This is at the time of pickling
        state = {'params':self.params, 'state':self.state}
        return state
    def __setstate__(self, state):
        """
        This function is used by ``pickle.load`` when we load the :class:`Runner`.
        """
        # state['state']['loading'] = True
        self.__dict__.update(state)
    ###
[docs]    def save_final_checkpoint(self):
        self.save(forced=True)
        # Store snapshots for all memories only if simulation ended gracefully.
        for memory_name in self.memory:
            if hasattr(self.memory[memory_name], "save_snapshot"):
                self.memory[memory_name].save_snapshot(self.state["i_epoch"])


[docs]    def save(self, forced=False):
        """
        This is a high-level function for saving both the state of objects and the runner object.
        It will use helper functions from :class:`~digideep.pipeline.session.Session`.
        """
        if forced or (self.state["i_epoch"] % self.params["runner"]["save_int"] == 0):
            ## 1. state_dict: Saved with torch.save
            self.session.save_states(self.state_dict(), self.state["i_epoch"])
            ## 2. runner: Saved with pickle.dump
            self.session.save_runner(self, self.state["i_epoch"])

[docs]    def load(self): # This function does not directly work with files. Instead, it 
        """
        This is a function used by the :func:`start` function to load the states of internal objects 
        from the checkpoint and update the objects state dicts.
        """
        if self.state["loading"]:
            state_dict = self.session.load_states()
            self.load_state_dict(state_dict)
            self.load_memory()

            # We leave loading = True. All future loadings would be either resume or play.

[docs]    def load_memory(self):
        if self.session.is_resumed:
            for memory_name in self.memory:
                if hasattr(self.memory[memory_name], "load_snapshot"):
                    self.memory[memory_name].load_snapshot()

    ###############################################################

[docs]    def train_cycle(self):
        # 1. Do Experiment
        with KeepTime("train"):
            chunk = self.explorer["train"].update()
        # 2. Store Result
        with KeepTime("store"):
            self.memory["train"].store(chunk)
        # 3. Update Agent
        with KeepTime("update"):
            for agent_name in self.agents:
                with KeepTime(agent_name):
                    self.agents[agent_name].update()


[docs]    def train(self):
        """
        The function that runs the training loop.

        See Also:
            :ref:`ref-how-runner-works`
        """
        try:
            # while self.state["i_epoch"] < self.state["n_epochs"]:
            while (self.state["i_epoch"] < self.params["runner"]["n_epochs"]) and not self.termination_check():
                self.state["i_cycle"] = 0
                while self.state["i_cycle"] < self.params["runner"]["n_cycles"]:
                    with KeepTime("/"):
                        self.train_cycle()
                    self.state["i_cycle"] += 1
                    # End of Cycle
                self.state["i_epoch"] += 1
                self.monitor_epoch()
                self.iterations += 1
                
                # NOTE: We may save/test after each cycle or at intervals.
                # 1. Perform the test
                self.test()
                # 2. Log
                self.log()
                # 3. Save
                self.save()
                # Free up memory from garbage.
                gc.collect() # Garbage Collection

        except (KeyboardInterrupt, SystemExit):
            logger.fatal('Operation stopped by the user ...')
        finally:
            self.finalize()


[docs]    def termination_check(self):
        termination = self.ready_for_termination
        if self.params["runner"]["max_time"]:
            if time.time() - self.time_start >= self.params["runner"]["max_time"] * 3600:
                self.save_major_checkpoint = True
                termination = True
                logger.fatal('Simulation maximum allowed execution time exceeded ...')
        if self.params["runner"]["max_iter"]:
            # TODO: Should be current_epoch - initial_epoch >= max_iter: ...
            if self.iterations >= self.params["runner"]["max_iter"]:
                self.save_major_checkpoint = True
                termination = True
                logger.fatal('Simulation maximum allowed execution iterations exceeded ...')
        return termination

    

[docs]    def finalize(self, save=True):
        logger.fatal('End of operation ...')
        
        # Mark session as done if we have went through all epochs.
        # if self.state["i_epoch"] == self.state["n_epochs"]:
        if self.state["i_epoch"] == self.params["runner"]["n_epochs"]:
            self.session.mark_as_done()
            self.save_major_checkpoint = True
        
        if save and self.save_major_checkpoint:
            self.save_final_checkpoint()
            # self.save_major_checkpoint = False
        
        # Close all explorers benignly:
        for key in self.explorer:
            self.explorer[key].close()



[docs]    def test(self):
        # Make the states of the two explorers train/test exactly the same, for the states of the environments.
        if self.params["runner"]["test_act"]:
            if self.state["i_epoch"] % self.params["runner"]["test_int"] == 0:
                with KeepTime("/"):
                    with KeepTime("test"):
                        self._sync_normalizations(source_explorer="train", target_explorer="test")
                        # self.explorer["test"].load_state_dict(self.explorer["train"].state_dict())
                        self.explorer["test"].reset()
                        # TODO: Do update until "win_size" episodes get executed.
                        # That is in: self.explorer["test"].state["n_episode"]
                        # Make sure that n_steps is 1.
                        # If num_worker>1 it is possible that we get more than required test episodes.
                        # The rest will be reported with the next test run.
                        self.explorer["test"].update()


[docs]    def enjoy(self): #i.e. eval
        """This function evaluates the current policy in the environment. It only runs the explorer in a loop.

        .. code-block:: python

            # Do a cycle
            while not done:
                # Explore
                explorer["eval"].update()

            log()
        """
        # TODO: We need more elegant mechanisms to handle this import.
        import glfw
        glfw.init()

        try:
            self._sync_normalizations(source_explorer="train", target_explorer="eval")
            self.explorer["eval"].reset()
            while True:
                # Cycles
                self.state["i_cycle"] = 0
                while self.state["i_cycle"] < self.params["runner"]["n_cycles"]:
                    with KeepTime("/"):
                        # 1. Do Experiment
                        with KeepTime("eval"):
                            self.explorer["eval"].update()
                    self.log()
                    self.state["i_cycle"] += 1
                # Log
        except (KeyboardInterrupt, SystemExit):
            logger.fatal('Operation stopped by the user ...')
        finally:
            self.finalize(save=False)


[docs]    def custom(self):
        raise NotImplementedError()


    #####################
    def _sync_normalizations(self, source_explorer, target_explorer):
        state_dict = self.explorer[source_explorer].state_dict()
        # digideep.environment.wrappers.normalizers:VecNormalizeObsDict         Observation Normalization States
        # digideep.environment.wrappers.normalizers:VecNormalizeRew             Reward Normalizing States
        # digideep.environment.wrappers.random_state:VecRandomState             Random Generator States
        # digideep.environment.common.vec_env.subproc_vec_env:SubprocVecEnv     Physical states
        
        keys = ["digideep.environment.wrappers.normalizers:VecNormalizeObsDict", "digideep.environment.wrappers.normalizers:VecNormalizeRew"]
        
        state_dict_mod = {}
        for k in keys:
            if k in state_dict["envs"]:
                state_dict_mod[k] = state_dict["envs"][k]

        self.explorer[target_explorer].envs.load_state_dict(state_dict_mod)

    #####################
    ## Logging Summary ##
    #####################
[docs]    def log(self):
        """ The log function prints a summary of:

        * Frame rate and simulated frames.
        * Variables sent to the :class:`~digideep.utility.monitoring.Monitor`.
        * Profiling information, i.e. registered timing information in the :class:`~digideep.utility.profiling.Profiler`.
        """
        # monitor.get_meta_key("frame")
        # monitor.get_meta_key("episode")
        # monitor.get_meta_key("epoch")
        
        frame = monitor.get_meta_key("frame")
        episode = monitor.get_meta_key("episode")
        
        n_frame = frame - self.state["i_frame"]
        self.state["i_frame"] = frame
        elapsed = profiler.get_time_overall("/")
        overall = int(n_frame / elapsed)
        
        logger("---------------------------------------------------------")
        logger("Epoch({cycle:3d}cy)={epoch:4d} | Frame={frame:4.1e} | Episodes={episode:4.1e} | Overall({n_frame:4.1e}F/{e_time:4.1f}s)={freq:4d}Hz".format(
                cycle=self.params["runner"]["n_cycles"],
                epoch=self.state["i_epoch"],
                frame=frame,
                episode=episode,
                n_frame=n_frame,
                e_time=elapsed,
                freq=overall
                )
            )
        
        # Printing monitoring information:
        logger("MONITORING:\n"+str(monitor))
        monitor.dump()
        monitor.reset()

        # Printing profiling information:
        logger("PROFILING:\n"+str(profiler))
        meta = odict({"epoch":self.state["i_epoch"],
                      "frame":frame,
                      "episode":episode})

        profiler.dump(meta)
        profiler.reset()

        print("")






          

      

      

    

  

    
      
          
            
  Source code for digideep.pipeline.session

import os, sys, argparse
import fcntl
import re
from shutil import copytree, copyfile, ignore_patterns
import pipes
# import subprocess
# import threading
# import time

from digideep.utility.logging import logger
from digideep.utility.toolbox import dump_dict_as_json, dump_dict_as_yaml, get_module
from digideep.utility.json_encoder import JsonDecoder
from digideep.utility.monitoring import monitor
from digideep.utility.profiling import profiler, KeepTime
from digideep.utility.name_generator import make_unique_path_session


import pickle, torch
from copy import deepcopy


[docs]def print_verbose(*args, verbose=False, **kwargs):
    if verbose:
        print(*args, **kwargs)

[docs]def check_session(path, verbose=False):
    print_verbose("Checking if provided path is a valid session.", verbose=verbose)
    print_verbose("path =", path, verbose=verbose)
    
    print_verbose("  Checking if a directory ...", end="", verbose=verbose)
    if not os.path.isdir(path):
        print_verbose("   NO", verbose=verbose)
        return False
    print_verbose("   YES", verbose=verbose)
    
    print_verbose("  Checking if 'checkpoints' directory exists ...", end="", verbose=verbose)
    if not os.path.isdir(os.path.join(path, "checkpoints")):
        print_verbose("   NO", verbose=verbose)
        return False
    print_verbose("   YES", verbose=verbose)
    
    print_verbose("  Checking if 'modules' directory exists ...", end="", verbose=verbose)
    if not os.path.isdir(os.path.join(path, "modules")):
        print_verbose("   NO", verbose=verbose)
        return False
    print_verbose("   YES", verbose=verbose)
    
    print_verbose("  Checking if '__init__.py' file exists ...", end="", verbose=verbose)
    if not os.path.isfile(os.path.join(path, "__init__.py")):
        print_verbose("   NO", verbose=verbose)
        return False
    print_verbose("   YES", verbose=verbose)
    
    print_verbose("  Checking if 'params.yaml' file exists ...", end="", verbose=verbose)
    if not os.path.isfile(os.path.join(path, "params.yaml")):
        print_verbose("   NO", verbose=verbose)
        return False
    print_verbose("   YES", verbose=verbose)
    
    print_verbose("  Checking if 'cpanel.json' file exists ...", end="", verbose=verbose)
    if not os.path.isfile(os.path.join(path, "cpanel.json")):
        print_verbose("   NO", verbose=verbose)
        return False
    print_verbose("   YES", verbose=verbose)
    
    print_verbose("  Checking if 'saam.py' file exists ...", end="", verbose=verbose)
    if not os.path.isfile(os.path.join(path, "saam.py")):
        print_verbose("   NO", verbose=verbose)
        return False
    print_verbose("   YES", verbose=verbose)
    
    print_verbose("Provided path is a valid session.", verbose=verbose)
    print_verbose("", verbose=verbose)
    return True


[docs]def check_checkpoint(path, verbose=False):
    print_verbose("Checking if provided path is a valid checkpoint.", verbose=verbose)
    print_verbose("path =", path, verbose=verbose)
    
    print_verbose("  Checking if a directory ...", end="", verbose=verbose)
    if not os.path.isdir(path):
        print_verbose("   NO", verbose=verbose)
        return False
    print_verbose("   YES", verbose=verbose)
    
    print_verbose("  Checking name pattern to match 'checkpoint-\d+' ...", end="", verbose=verbose)
    if not bool(re.match("checkpoint-\d+", os.path.split(path)[1])):
        print_verbose("   NO", verbose=verbose)
        return False
    print_verbose("   YES", verbose=verbose)
    
    print_verbose("  Checking if runner.pt exists ...", end="", verbose=verbose)
    if not os.path.isfile(os.path.join(path, "runner.pt")):
        print_verbose("   NO", verbose=verbose)
        return False
    print_verbose("   YES", verbose=verbose)
    
    print_verbose("  Checking if ../.. is a session ...", end="", verbose=verbose)
    if not check_session(os.path.dirname(os.path.dirname(path)), verbose=False):
        print_verbose("   NO", verbose=verbose)
        return False
    print_verbose("   YES", verbose=verbose)
    
    print_verbose("Provided path is a valid checkpoint.", verbose=verbose)
    print_verbose("", verbose=verbose)
    return True




# class ParCommand(threading.Thread):
#     def __init__(self, command, logger):
#         self.stdout = None
#         self.stderr = None
#         self.command = command
#         self.logger = logger
#         threading.Thread.__init__(self)
#     def run(self):
#         t = time.time()
#         p = subprocess.Popen(self.command,
#                              shell=False,
#                              stdout=subprocess.PIPE,
#                              stderr=subprocess.PIPE)
#         self.stdout, self.stderr = p.communicate()
#         p.wait()
#         # self.logger.warn(" Thread '", " ".join(self.command), "' is over with exit code = ", p.returncode, " in ",time.time()-t," seconds.", sep="")
#         self.logger.warn("Command: '{}' is over with exit code: {} in {:6.2f} seconds".format(" ".join(self.command),
#                                                                                              p.returncode,
#                                                                                              time.time()-t))
#
#         # t.wait()
#         # t.poll()


writers = []

[docs]class Session(object):
    """
    This class provides the utilities for storing results of a session.
    It provides a unique path based on a timestamp and creates all sub-
    folders that are required there. A session directory will have the
    following contents:

    * :file:`session_YYYYMMDDHHMMSS/`:
    
        * :file:`checkpoints/`: The directory of all stored checkpoints.
        * :file:`modules/`: A copy of all modules that should be saved with the results. This helps to load
          checkpoints in evolving codes with breaking changes. Use extra modules with ``--save-modules``
          command-line option.
        * :file:`monitor/`: Summary results of each worker environment.
        * :file:`cpanel.json`: A json file including control panel (``cpanel``) parameters in ``params`` file.
        * :file:`params.yaml`: The parameter tree of the session, i.e. the params variable in ``params`` file.
        * :file:`report.log`: A log file for Logger class.
        * :file:`visdom.log`: A log file for visdom logs.
        * :file:`__init__.py`: Python ``__init__`` file to convert the session to a module.
    
    .. comment out this part
    .. * :file:`loader.py`: A helping module for loading saved checkpoints more intuitively.
        
        

    Arguments:
        root_path (str): The path to the ``digideep`` module.

    Note:
        This class also initializes helping tools (e.g. Visdom, Logger, Monitor,
        etc.) and has helper functions for saving/loading checkpoints.
    
    Tip:
        The default directory for storing sessions is :file:`/tmp/digideep_sessions`.
        To change the default directory use the program with cli argument ``--session-path <path>``
    
    Todo:
      Complete the session-as-a-module (SaaM) implementation. Then, :file:`session_YYYYMMDDHHMMSS`
      should work like an importable module for testing and inference.
    
    Todo:
      If restoring a session, ``visdom.log`` should be copied from there and replayed.
    

                                         play    resume    loading    dry-run    session-only    |  implemented
    -------------------------------------------------------------------------------------------- | ------------
    Train                                 0         0         0          0            0          |      1
    Train session barebone                0         0         0          0            1          |      1
    Train from a checkpoint               0         1         1          0            0          |      1
    Play (policy initialized)             1         0         0         0/1           0          |      1
    Play (policy loaded from checkpoint)  1         0         1         0/1           0          |      1

    """
    def __init__(self, root_path):
        self.parse_arguments()
        self.state = {}

        # If '--dry-run' is specified no reports should be generated. It is not relevant to whether
        # we are loading from a checkpoint or running from scratch. If dry-run is there no reports
        # should be generated.
        self.dry_run = True if self.args["dry_run"] else False

        self.is_loading = True if self.args["load_checkpoint"] else False
        self.is_playing = True if self.args["play"] else False
        self.is_resumed = True if self.args["resume"] else False
        self.is_customs = True if self.args["custom"] else False
        self.is_session_only = True if self.args["create_session_only"] else False
        
        assert (self.is_loading and self.is_playing) or (self.is_loading and self.is_resumed) or (self.is_loading and self.is_customs) or (not self.is_loading), \
            "--load-checkpoint argument should be used either with --play, --resume, or --custom arguments."
        assert (self.is_session_only and (not self.is_loading) and (not self.is_playing) and (not self.is_resumed) and (not self.is_customs)) or (not self.is_session_only), \
            "--create-session-only argument cannot be used with any of the --load-checkpoint, --play, --resume, or --custom arguments."

        # Automatically find the latest checkpoint if not specified
        self.state['checkpoint_name'] = None
        if self.is_loading:
            if check_checkpoint(self.args["load_checkpoint"], verbose=True):
                self.state['checkpoint_name'] = os.path.split(self.args["load_checkpoint"])[1]
            elif check_session(self.args["load_checkpoint"], verbose=True):
                last_checkpoint = sorted([int(d.replace("checkpoint-", "")) for d in os.listdir(os.path.join(self.args["load_checkpoint"], "checkpoints"))])[-1]
                self.args["load_checkpoint"] = os.path.join(self.args["load_checkpoint"], "checkpoints", "checkpoint-"+str(last_checkpoint))
                self.state['checkpoint_name'] = "checkpoint-" + str(last_checkpoint)
            else:
                raise ValueError("In '--load-checkpoint path', path is neither a valid checkpoint nor a valid session.")

        
        # TODO: Change the path for loading the packages?
        # sys.path.insert(0, '/path/to/whatever')

        # if self.args["monitor_cpu"] or self.args["monitor_gpu"]:
        #     # Force visdom ON if "--monitor-cpu" or "--monitor-gpu" are provided.
        #     self.args["visdom"] = True

        
        # Root: Indicates where we are right now
        self.state['path_root'] = os.path.split(root_path)[0]
        
        # Session: Indicates where we want our codes to be stored
        if self.is_loading and self.is_playing:
            # If we are playing a recorded checkpoint, we must save the results into the `evaluations` path
            # of that session.
            checkpoint_path = os.path.split(self.args["load_checkpoint"])[0]
            self.state['path_base_sessions'] = os.path.join(os.path.split(checkpoint_path)[0], "evaluations")
        elif self.is_loading and self.is_resumed:
            if self.args['session_name']:
                print("Warning: --session-name is ignored.")

            directory = os.path.dirname(os.path.dirname(self.args["load_checkpoint"]))
            self.state['path_base_sessions'] = os.path.split(directory)[0]
            self.args['session_name'] = os.path.split(directory)[1]
        elif self.is_loading and self.is_customs:
            # If we are doing a custom task from a checkpoint, we must save the results into the `customs` path
            # of that session.
            checkpoint_path = os.path.split(self.args["load_checkpoint"])[0]
            self.state['path_base_sessions'] = os.path.join(os.path.split(checkpoint_path)[0], "customs")
        else:
            # OK, we are loading from a checkpoint, just create session from scratch.
            # self.state['path_root_session']  = self.args["session_path"]
            # self.state['path_base_sessions'] = os.path.join(self.state['path_root_session'], 'digideep_sessions')
            self.state['path_base_sessions'] = self.args["session_path"]
            

        # 1. Creating 'path_base_sessions', i.e. '/tmp/digideep_sessions':
        try: # TODO: and not self.dry_run:
            os.makedirs(self.state['path_base_sessions'])
            # Create an empty __init__.py in it!
        except FileExistsError:
            pass
        except Exception as ex:
            print(ex)
        
        try:
            with open(os.path.join(self.state['path_base_sessions'], '__init__.py'), 'w') as f:
                print("", file=f)
        except FileExistsError:
            pass
        except Exception as ex:
            print(ex)


        # 2. Create a unique 'path_session':
        if not self.dry_run:
            if self.args['session_name']:
                # If is_loading then this line will be executed ...
                self.state['path_session'] = os.path.join(self.state['path_base_sessions'], self.args["session_name"])
                # TODO: Make the directory
                try:
                    os.makedirs(self.state['path_session'])
                except Exception as ex:
                    print(ex)
            else:
                self.state['path_session'] = make_unique_path_session(self.state['path_base_sessions'], prefix="session_")
        else:
            self.state['path_session'] = os.path.join(self.state['path_base_sessions'], "no_session")
        
        # This will be equal to args['session_name'] if that has existed previously.
        self.state['session_name'] = os.path.split(self.state['path_session'])[-1]

        self.state['path_checkpoints'] = os.path.join(self.state['path_session'], 'checkpoints')
        self.state['path_memsnapshot'] = os.path.join(self.state['path_session'], 'memsnapshot')
        self.state['path_monitor']     = os.path.join(self.state['path_session'], 'monitor')
        self.state['path_videos']      = os.path.join(self.state['path_session'], 'videos')
        self.state['path_tensorboard'] = os.path.join(self.state['path_session'], 'tensorboard')
        # Hyper-parameters basically is a snapshot of intial parameter engine's state.
        self.state['file_cpanel'] = os.path.join(self.state['path_session'], 'cpanel.json')
        self.state['file_repeal'] = os.path.join(self.state['path_session'], 'repeal.json')
        self.state['file_params'] = os.path.join(self.state['path_session'], 'params.yaml')

        self.state['file_report'] = os.path.join(self.state['path_session'], 'report.log')
        # self.state['file_visdom'] = os.path.join(self.state['path_session'], 'visdom.log')
        self.state['file_varlog'] = os.path.join(self.state['path_session'], 'varlog.json')
        self.state['file_prolog'] = os.path.join(self.state['path_session'], 'prolog.json')
        self.state['file_monlog'] = os.path.join(self.state['path_session'], 'monlog.json')
        self.state['lock_running'] = os.path.join(self.state['path_session'], 'running.lock')
        self.state['lock_done']    = os.path.join(self.state['path_session'], 'done.lock')

        # Here, the session path has been created or it existed.
        # Now make sure only one instance passes from this point.
        self.check_singleton_instance()
        self.check_if_done()


        # 3. Creating the rest of paths:
        if not self.is_playing and not self.is_resumed and not self.dry_run:
            os.makedirs(self.state['path_checkpoints'])
            os.makedirs(self.state['path_memsnapshot'])
        if not self.is_resumed and not self.dry_run:
            os.makedirs(self.state['path_monitor'])
        

        self.initLogger()
        self.initVarlog()
        self.initProlog()
        self.initTensorboard()
        # self.initVisdom()
        # TODO: We don't need the "SaaM" when are loading from a checkpoint.
        # if not self.is_playing:
        self.createSaaM()
        #################
        self.runMonitor() # Monitor CPU/GPU/RAM
        self.set_device()

        # Check valid params file:
        if not self.is_loading:
            try:
                get_module(self.args["params"])
            except Exception as ex:
                logger.fatal("While importing user-specified params:", ex)
                exit()
        if self.is_loading:
            logger.warn("Loading from:", self.args["load_checkpoint"])
        
        if not self.dry_run:
            print(':: The session will be stored in ' + self.state['path_session'])
        else:
            print(':: This session has no footprints. Use without `--dry-run` to store results.')

[docs]    def finalize(self):
        logger.fatal("\n",'='*50,"\n","\n"*5," "*15,"END OF SIMULATION\n","\n"*5,"="*50,"\n"*5, sep="")

[docs]    def initLogger(self):
        """
        This function sets the logger level and file.
        """
        if not self.dry_run:
            logger.set_logfile(self.state['file_report'])
        logger.set_log_level(self.args["log_level"])

    
[docs]    def initVarlog(self):
        if not self.dry_run:
            monitor.set_output_file(self.state['file_varlog'])

    
[docs]    def initProlog(self):
        if not self.dry_run:
            profiler.set_output_file(self.state['file_prolog'])
        KeepTime.set_level(self.args["profiler_level"])

    
[docs]    def initTensorboard(self):
        """
        Will initialize the SummaryWriter for tensorboard logging.
        
        Link: https://pytorch.org/docs/stable/tensorboard.html
        """
        # TODO: Is it required?
        # if self.dry_run:
        #     logger.warn("Tensorboard initialization was ignored due to --dry-run argument.")
        #     return

        from torch.utils.tensorboard import SummaryWriter
        self.writer = SummaryWriter(log_dir=self.state['path_tensorboard'])
        
        # Put it here for global access to tensorboard!
        writers.append(self.writer)

        if self.args["tensorboard"]:
            # Run a dedicated Tensorboard server:
            from tensorboard import program
            tb = program.TensorBoard()
            tb.configure(argv=[None, '--bind_all', '--logdir', self.state['path_tensorboard']])
            url = tb.launch()
            logger.warn("Access Tensorboard through: " + str(url))
        else:
            # Nullify the attributes so time would not be wasted logging.
            for attr in dir(self.writer):
                if attr.startswith("add_") or (attr=="flush") or (attr=="close"):
                    setattr(self.writer, attr, lambda *args, **kw: None)    


    # def initVisdom(self):
    #     """
    #     This function initializes the connection to the Visdom server. The Visdom server must be running.
    #
    #     .. code-block:: bash
    #         :caption: Running visdom server
    #
    #         visdom -port 8097 &
    #     """
    #     if self.args["visdom"]:
    #         from digideep.utility.visdom_engine.Instance  import VisdomInstance
    #         if not self.dry_run:
    #             VisdomInstance(port=self.args["visdom_port"], log_to_filename=self.state["file_visdom"], replay=True)
    #         else:
    #             VisdomInstance(port=self.args["visdom_port"])

[docs]    def createSaaM(self):
        """ SaaM = Session-as-a-Module
        This function will make the session act like a python module.
        The user can then simply import the module for inference.
        """
        if self.dry_run or self.is_loading:
            return
        # Copy the all modules
        modules = set(self.args["save_modules"])
        # Add digideep per se to the saved modules.
        modules.add("digideep")
        modules_path = os.path.join(self.state['path_session'], 'modules')
        for mod in modules:
            real_mod = get_module(mod)
            module_source = real_mod.__path__[0]
            module_target = os.path.join(modules_path, mod)
            copytree(module_source, module_target, ignore=ignore_patterns('*.pyc', '__pycache__'))
            if mod == "digideep":
                digideep_path = module_source

        # Copy saam.py to the session root path
        copyfile(os.path.join(digideep_path, 'saam.py'), os.path.join(self.state['path_session'], 'saam.py'))
        # Create __init__.py at the session root path
        with open(os.path.join(self.state['path_session'], '__init__.py'), 'w') as f:
            print("from .saam import loader", file=f)

            # print("from .loader import ModelCarousel", file=f)

[docs]    def runMonitor(self):
        """
        This function will load the monitoring tool for CPU and GPU utilization and memory consumption.
        """
        if (not self.args["no_monitor_cpu"]) or (not self.args["no_monitor_gpu"]):
            from digideep.utility.stats import StatLogger
            st = StatLogger(monitor_cpu=not self.args["no_monitor_cpu"],
                            monitor_gpu=not self.args["no_monitor_gpu"],
                            output=self.state['file_monlog'])
                            # interval=self.args["monitor_interval"], window=self.args["monitor_window"])
            st.start()

    
[docs]    def update_params(self, params):
        params['session_name'] = self.state['session_name']
        params['session_msg'] = self.args['msg']
        params['session_cmd'] = 'python ' + ' '.join(pipes.quote(x) for x in sys.argv)
        return params


[docs]    def dump_cpanel(self, cpanel):
        if self.dry_run:
            return
        dump_dict_as_json(self.state['file_cpanel'], cpanel)

[docs]    def dump_repeal(self, repeal):
        if self.dry_run:
            return
        dump_dict_as_json(self.state['file_repeal'], repeal)

[docs]    def dump_params(self, params):
        if self.dry_run:
            return
        dump_dict_as_yaml(self.state['file_params'], params)


[docs]    def set_device(self):
        ## CPU
        # Sets the number of OpenMP threads used for parallelizing CPU operations
        torch.set_num_threads(1)
        
        ## GPU
        cuda_available = torch.cuda.is_available()
        if cuda_available: # and use_gpu:
            logger("GPU available. Using 1 GPU.")
            self.device = torch.device("cuda")
            # self.dtype = torch.cuda.FloatTensor
            # self.dtypelong = torch.cuda.LongTensor
        else:
            logger("Using CPUs.")
            self.device = torch.device("cpu")

            # self.dtype = torch.FloatTensor
            # self.dtypelong = torch.LongTensor
        
        # TODO: For debugging
        # self.device = torch.device("cpu")
[docs]    def get_device(self):
        return self.device


    # def create_running_lock(self):
        # with open(self.state['lock_running'], 'w') as f:
        #     print("", file=f)

    ####################################
    ## Locks: done.lock, running.lock ##
    ####################################
[docs]    def check_singleton_instance(self):
        if self.is_playing or self.is_customs:
            return
        if not self.is_loading:
            # Create running.lock for the first time
            with open(self.state['lock_running'], 'w') as f:
                print("", file=f)
        
        lock_file_pointer = os.open(self.state['lock_running'], os.O_WRONLY)
        try:
            fcntl.lockf(lock_file_pointer, fcntl.LOCK_EX | fcntl.LOCK_NB)
        except IOError:
            print("ERROR: Another instance is already running. Make sure to exit from the other one to continue.", file=sys.stderr)
            print("       Currently running {}".format(self.state['path_session']), file=sys.stderr)
            sys.exit(2)


[docs]    def check_if_done(self):
        if self.is_playing or self.is_customs:
            return
        if not self.is_loading:
            return
        if os.path.isfile(self.state['lock_done']):
            print("ERROR: This instance is already done.", file=sys.stderr)
            print("       Currently running {}".format(self.state['path_session']), file=sys.stderr)
            sys.exit(3)


[docs]    def mark_as_done(self):
        # os.path.join(self.state['path_session'], 'done.lock')
        with open(self.state['lock_done'], 'w') as f:
            print("", file=f)





    # def task_rsync(self, source, target):
    #     # -a: Archive
    #     # -z: Compress (makes it very slow)
    #     # -P: Continue partials
    #     t = ParCommand(['rsync', '-aP', '--delete', '--perms', '--chmod=ugo+rwx', source, target], logger)
    #     t.start()
    #     return t
    # def task_remove(self, target):
    #     # Clean target first
    #     t = ParCommand(['rm', '-rf', target], logger)
    #     t.start()
    #     return t
    # def task_copy(self, source, target):
    #     t = ParCommand(['cp', '-r', source, target], logger)
    #     t.start()
    #     return t
    # def task_move(self, source, target):
    #     t = ParCommand(['mv', source, target], logger)
    #     t.start()
    #     return t

    # def take_memory_snapshop(self, memroot, name):
    #     target = os.path.join(self.state['path_memsnapshot'], name)
    #     t0 = self.task_remove(target)
    #     t0.join()
    #     t = self.task_move(source=memroot, target=target)
    #     # Join, because memory will keep changing during "rsync".
    #     t.join()
    # def load_memory_snapshot(self, memroot, name):
    #     source = os.path.join(self.state['path_memsnapshot'], name)
    #     t = self.task_copy(source=source+"/*", target=memroot+"/")
    #     # Join, because we cannot proceed without this task already completed.
    #     t.join()

    #################################
    # Apparatus for model save/load #
    #################################
    # TODO: Copying the visdom.log file to the current session for replaying.
[docs]    def load_states(self):
        filename = os.path.join(self.args["load_checkpoint"], "states.pt")
        logger.info("Loading states from file:" + filename)
        states = torch.load(filename, map_location=self.device)
        return states

[docs]    def load_runner(self):
        # If loading from a checkpoint, we must check the existence
        # of that path and whether that's a valid digideep session.
        # Existence is checked but validity is not. How is that?
        try:
            filename = os.path.join(self.args["load_checkpoint"], "runner.pt")
            logger.info("Loading runner from file:" + filename)
            runner = pickle.load(open(filename,"rb"))
        except Exception as ex:
            logger.fatal("Error loading from checkpoint:", ex)
            exit()
        return runner


[docs]    def save_states(self, states, index):
        if self.dry_run:
            return
        import torch
        dirname = os.path.join(self.state['path_checkpoints'], "checkpoint-"+str(index))
        if not os.path.exists(dirname):
            os.makedirs(dirname)
        filename = os.path.join(dirname, "states.pt")
        torch.save(states, filename)

[docs]    def save_runner(self, runner, index):
        if self.dry_run:
            return
        dirname = os.path.join(self.state['path_checkpoints'], "checkpoint-"+str(index))
        if not os.path.exists(dirname):
            os.makedirs(dirname)
        filename = os.path.join(dirname, "runner.pt")
        pickle.dump(runner, open(filename, "wb"), pickle.HIGHEST_PROTOCOL)
        print(">> 5")
        logger.warn('>>> Network runner saved at {}\n'.format(dirname))

    #################################

    def __getitem__(self, key):
        return self.state[key]
    def __setitem__(self, key, value):
        self.state.update({key: value})
    def __delitem__(self, key):
        del self.state[key]

[docs]    def parse_arguments(self):
        # A bunch of arguments can come here!
        # These arguments are not saved!
        parser = argparse.ArgumentParser()
        ## Save/Load/Dry-run
        parser.add_argument('--load-checkpoint', metavar=('<path>'), default='', type=str, help="Load a checkpoint to resume training from that point.")
        parser.add_argument('--play', action="store_true", help="Will play the stored policy.")
        parser.add_argument('--resume', action="store_true", help="Will resume training the stored policy.")
        parser.add_argument('--custom', action="store_true", help="Will load a checkpoint and run a custom runner.")
        parser.add_argument('--create-session-only', action="store_true", help="If used, only the barebone session will be created and nt training/evaluation/loading will happen.")
        parser.add_argument('--dry-run', action="store_true", help="If used, no footprints will be stored on disc whatsoever.")
        ## Session
        parser.add_argument('--session-path', metavar=('<path>'), default='/tmp/digideep_sessions', type=str, help="The path to store the sessions. Default is in /tmp")
        parser.add_argument('--session-name', metavar=('<name>'), default='', type=str, help="A default name for the session. Random name if not provided.")
        parser.add_argument('--save-modules', metavar=('<path>'), default=[], nargs='+', type=str, help="The modules to be stored in the session.")
        parser.add_argument('--log-level', metavar=('<n>'), default=1, type=int, help="The logging level: 0 (debug and above), 1 (info and above), 2 (warn and above), 3 (error and above), 4 (fatal and above)")
        parser.add_argument('--profiler-level', metavar=('<n>'), default=-1, type=int, help="Profiler level. '-1' profiles all level. Default: '-1'")
        parser.add_argument('--msg',  metavar=('<msg>'), default='', type=str, help="A message describing the current simulation and its significance.")
        ## Visdom Server
        parser.add_argument('--visdom', action='store_true', help="Whether to use visdom or not!")
        parser.add_argument('--visdom-port', metavar=('<n>'), default=8097, type=int, help="The port of visdom server, it's on 8097 by default.")
        ## Tensorboard
        parser.add_argument('--tensorboard', action='store_true', help="Whether to use Tensorboard or not!")
        ## Monitor Thread
        parser.add_argument('--no-monitor-cpu', action="store_true", help="Specify if you do not want CPU usage to be monitored.")
        parser.add_argument('--no-monitor-gpu', action="store_true", help="Specify if you do not want GPU usage to be monitored.")
        # parser.add_argument('--monitor-interval', metavar=('<n>'), default=1, type=int, help="The interval for sampling cpu/gpu monitoring data.")
        # parser.add_argument('--monitor-window', metavar=('<n>'), default=10, type=int, help="The window size for sampling cpu/gpu monitoring data.")
        ## Parameters
        parser.add_argument('--params', metavar=('<name>'), default='', type=str, help="Choose the parameter set.")
        parser.add_argument('--cpanel', metavar=('<json dictionary>'), default=r'{}', type=JsonDecoder, help="Set the parameters of the cpanel by a json dictionary.")

        parser.add_argument('--repeal', metavar=('<json dictionary>'), default=r'{}', type=JsonDecoder, help="Set parameter values to be overridden.")
        # NOTE: No default value for params. MUST be specified explicitly. "digideep.params.mujoco"
        ##
        # parser.add_argument('--override', action='store_true', help="Provide this option to explicitly override saved options with new options.")
        # Override option should explicitly be set if you want to use "input-params".
        args = parser.parse_args()

        self.args = vars(args)







          

      

      

    

  

    
      
          
            
  Source code for digideep.utility.filter

from collections import deque
import numpy as np

[docs]class MovingAverage(object):
    """An implementation of moving average. It has an internal queue of the values.

    Args:
        size (int): The length of the value vector.
        window_size (int): The window size for calculation of the moving average.
    """
    def __init__(self, size=1, window_size=10):
        self.size = size
        self.window_size = window_size

        self.state = {}
        self.state["current_size"] = 0
        self.state["memory"] = np.empty((window_size, size))
        
[docs]    def append(self, item):
        # Because of 'maxlen' the first item will be dropped from the deque after reaching 'maxlen'.
        assert len(item)==self.size, "Item should have the same size as was initialized = (" + str(self.size) + ")."
        self.state["current_size"] += 1
        if self.state["current_size"] > self.window_size:
            self.state["memory"] = np.roll(self.state["memory"], shift=-1, axis=0)
            self.state["current_size"] -= 1
        self.state["memory"][self.state["current_size"]-1,:] = item

    
    @property
    def data(self):
        return self.state["memory"][0:self.state["current_size"],:]

    @property
    def mean(self):
        return np.mean(self.state["memory"][0:self.state["current_size"],:], axis=0)
    
    @property
    def std(self):
        return np.std(self.state["memory"][0:self.state["current_size"],:], axis=0)
    
    @property
    def median(self):
        return np.median(self.state["memory"][0:self.state["current_size"],:], axis=0)
    
    @property
    def min(self):
        return np.min(self.state["memory"][0:self.state["current_size"],:], axis=0)
    
    @property
    def max(self):
        return np.max(self.state["memory"][0:self.state["current_size"],:], axis=0)





          

      

      

    

  

    
      
          
            
  Source code for digideep.utility.logging

import time
from colorama import Style, Fore

[docs]class Logger:
    """
    This is a helper class which is intended to simplify logging in a single file from different modules in a package.
    The ``Logger`` class uses a singleton [#]_ pattern.

    It also provides multi-level logging each in a specific style. The levels are
    ``DEBUG``, ``INFO``, ``WARN``, ``ERROR``, ``FATAL``.

    .. code-block:: python
      :caption: Example
      
      logger.set_log_level(2)
      logger.info('This is a test of type INFO.')   # Will not be shown
      logger.warn('This is a test of type WARN.')   # Will be shown
      logger.fatal('This is a test of type FATAL.') # Will be shown

      logger.set_log_level(3)
      logger.info('This is a test of type INFO.')   # Will not be shown
      logger.warn('This is a test of type WARN.')   # Will not be shown
      logger.fatal('This is a test of type FATAL.') # Will be shown

      logger.set_logfile('path_to_the_log_file')
      # ... All logs will be stored in the specified file from now on.
      #     They will be shown on the output as well.


    .. rubric:: Footnotes

    .. [#] https://gist.github.com/pazdera/1098129

    """

    # Here will be the instance stored.
    __instance = None

[docs]    @staticmethod
    def getInstance():
        """ Static access method. """
        if Logger.__instance == None:
            Logger()
        return Logger.__instance 


    def __init__(self):
        """ Virtually private constructor. """
        if Logger.__instance != None:
            raise Exception("This class is a singleton!")
        else:
            Logger.__instance = self
        self.time_origin = time.time()
        self.filename = None
        self.LEVELS = {'DEBUG':0,  'INFO':1, 'WARN':2, 'ERROR':3, 'FATAL':4}
        self.COLORS = {'DEBUG':Style.DIM, 'INFO':Fore.GREEN, 'WARN':Fore.YELLOW, 'ERROR':Fore.RED, 'FATAL':Fore.RED+Style.BRIGHT}
        self.log_level = 1

[docs]    def set_logfile(self, filename):
        self.filename = filename

[docs]    def set_log_level(self, log_level):
        self.log_level = log_level

    
    def _log(self, *args, sep=' ', end='\n', flush=False, level='INFO'):
        if self.LEVELS[level] >= self.log_level:
            elapsed_time = '[%12.5fs, %5s]'%(time.time()-self.time_origin, level)
            print(self.COLORS[level], elapsed_time, *args, Style.RESET_ALL, sep=sep, end=end, flush=flush)
            if self.filename:
                f = open(self.filename, 'a')
                print(elapsed_time, *args, sep=sep, end=end, flush=flush, file=f)
                f.close()

    def __call__(self, *args, sep=' ', end='\n', flush=False, level='INFO'):
        self._log(*args, sep=sep, end=end, flush=flush, level=level)
    
[docs]    def debug(self, *args, sep=' ', end='\n', flush=False):
        self._log(*args, sep=sep, end=end, flush=flush, level='DEBUG')

[docs]    def info(self, *args, sep=' ', end='\n', flush=False):
        self._log(*args, sep=sep, end=end, flush=flush, level='INFO')

[docs]    def warn(self, *args, sep=' ', end='\n', flush=False):
        self._log(*args, sep=sep, end=end, flush=flush, level='WARN')

[docs]    def error(self, *args, sep=' ', end='\n', flush=False):
        self._log(*args, sep=sep, end=end, flush=flush, level='ERROR')

[docs]    def fatal(self, *args, sep=' ', end='\n', flush=False):
        self._log(*args, sep=sep, end=end, flush=flush, level='FATAL')




logger = Logger.getInstance()


if __name__=='__main__':
    logger.set_log_level(0)
    logger.debug('This is a  debug message!')
    logger.info('This is an info  message!')
    logger.warn('This is a  warn  message!')
    logger.error('This is an error message!')
    logger.fatal('This is a  fatal message!')

# class Logger(object):
#     def __init__(self, filename):
#         self.filename = filename
#         self.time_origin = time.time()

#     def __call__(self, *args, sep=' ', end='\n', flush=False):
#         elapsed_time = '[%12.5fs]'%(time.time()-self.time_origin)
#         print(elapsed_time, *args, sep=sep, end=end, flush=flush)
#         f = open(self.filename, 'a')
#         print(elapsed_time, *args, sep=sep, end=end, flush=flush, file=f)
#         f.close()




          

      

      

    

  

    
      
          
            
  Source code for digideep.utility.monitoring

from collections import OrderedDict as odict
from copy import deepcopy
import numpy as np
from digideep.utility.json_encoder import JsonNumEncoder
import time
import os
# import traceback

[docs]class WindowValue:
    def __init__(self, value, window):
        # If value is an n-d array, it will be processed element-wise.
        arr = np.array(value)
        self.data = {}
        self.data["std"] = np.zeros_like(arr)
        self.data["num"] = 1
        self.data["min"] = arr
        self.data["max"] = arr
        self.data["sum"] = arr
        
        # TODO: window should be an integer >= -1
        assert (window >= -1) and isinstance(window, int), "'window' should be an integer greater than or equal to '-1'."
        self.window = window
[docs]    def append(self, value):
        # "std" whould be updated first
        # https://math.stackexchange.com/a/2105509
        self.data["std"] = self._update_std(value)
        self.data["num"] = self.data["num"] + 1
        self.data["min"] = np.minimum(self.data["min"], value)
        self.data["max"] = np.maximum(self.data["max"], value)
        self.data["sum"] = np.add(self.data["sum"], value)

    
    def _update_std(self, value):
        # Assumption: num > 1
        sum = self.data["sum"]
        num = self.data["num"]
        var = np.power(self.data["std"], 2) * (num-1)
        var = var + np.power(np.multiply(value, num)-sum, 2) / num / (num+1)
        res = np.sqrt(var / num)
        return res
    
[docs]    def get_win(self):
        return self.window

    
[docs]    def get_num(self):
        return self.data["num"]

[docs]    def get_sum(self):
        return self.data["sum"]

[docs]    def get_min(self):
        return self.data["min"]

[docs]    def get_max(self):
        return self.data["max"]

[docs]    def get_std(self):
        return self.data["std"]



[docs]class Monitor(object):
    """
    A very simple and lightweight implementation for a global monitoring tool.
    This class keeps track of a variable's mean, standard deviation, minimum, maximum, and sum in a recursive manner.
    
        >>> monitor.reset()
        >>> for i in range(1000):
        ...   monitor('loop index', i)
        ...
        >>> print(monitor)
        >> loop index [1000x] = 499.5 (+-577.639 %95) in range{0 < 999}
    
    Todo:
        Provide batched monitoring of variables.
    
    Note:
        This class does not implement moving average. For a moving average implementation refer to :class:`~digideep.utility.filter.MovingAverage`.
    """

    def __init__(self):
        self.filename = None
        self.meta = odict()
        self.data = odict()
        self.pack = [] # A list of dicts: {"meta":{}, "data":{}}
                
[docs]    def reset(self):
        self.pack = []

    
[docs]    def set_meta_key(self, key, value):
        self.meta[key] = value

[docs]    def get_meta_key(self, key):
        assert key in self.meta
        return self.meta[key]

    
    def __call__(self, name, value, window=-1):
        """
        Args:
            name (str): The name of the variable.
            value (list, :obj:`np.array`, float): The value of the variable in ``list``, :obj:`np.array`, or ``float`` format.
            window (int): Minimum number of occurrences for the variable to be packed.
            
        """
        try:
            if not name in self.data:
                self.data[name] = WindowValue(value, window)
            else:
                assert self.data[name].get_win() == window, "Window size cannot change in the midst of monitoring!"
                self.data[name].append(value)
            # We need to pack those with win>-1 instantly.
            if self.data[name].get_win() >= 0:
                self.pack_keys([name])
                
        except Exception as ex:
            raise RuntimeError("Error occured at name = " + name + ": " + str(ex))
    
[docs]    def pack_keys(self, keys): # i.e. take a snapshop of the specified keys.
        # Pack those keys that have fulfilled their window sizes.
        data = {}
        for key in keys:
            if self.data[key].get_num() >= self.data[key].get_win():
                data[key] = self.data[key].data
                del self.data[key]
        if data:
            meta = deepcopy(self.meta)
            meta["clock"] = time.time()
            pack = dict(meta=meta, data=data)
            self.pack += [pack]

[docs]    def pack_data(self):
        # Pack all keys available in the self.data
        self.pack_keys(list(self.data.keys()))

    #########
[docs]    def discard_key(self, key):
        if key in self.data:
            del self.data[key]

    #########
    def __repr__(self):
        self.pack_data()
        res = ""
        for pack in self.pack:
            meta = pack["meta"]
            data = pack["data"]
            
            for key in sorted(list(data.keys())):
                val = data[key]
                
                res += ">> {name:s} [{num:d}x] = {mean:s} (\xB1{std:s} %95) in range{{{r_min:s} <= {r_max:s}}}\n".format(
                        name=key,
                        num=val["num"],
                        mean=np.array2string(val["sum"]/val["num"], precision=3),
                        std=np.array2string(2*val["std"], precision=3),
                        r_min=np.array2string(val["min"], precision=3),
                        r_max=np.array2string(val["max"], precision=3)
                        )
        return res
    
[docs]    def set_output_file(self, path):
        self.filename = path
        if self.filename:
            main_path = os.path.split(self.filename)[0]
            try:
                print("[Monitor]: Trying `mkdir -p", main_path, "`")
                os.makedirs(main_path) # TODO: , exist_ok=True
            except:
                pass


[docs]    def dump(self):
        self.pack_data()
        if self.filename:
            f = open(self.filename, 'a')
            for pack in self.pack:
                jsonstring = JsonNumEncoder(pack)
                print(jsonstring, flush=True, file=f)
            f.close()



# Global monitor object:
monitor = Monitor()




          

      

      

    

  

    
      
          
            
  Source code for digideep.utility.plotting

from digideep.utility.visdom_engine.Wrapper import VisdomWrapperPlot
from digideep.utility.filter import MovingAverage

# It is only about plotting lines
[docs]class Plotter():
    def __init__(self, **params):
        """
        Params:
          - name (ordered dict): A dict of plot names and which aspect of them to be plotted
              For instance: {"Reward":["Mean", "Max"], "Loss":["Mean", "Median"], "Profile":[]}
          - visibility (dict): Which values to plot
          - win: Name of window in Visdom
          - env: Can specify the environment of the plot.
          - filterargs (dict): Dictionary of arguments of the filter. {"size":2, "window_size":10}
          - visdomargs (dict): Dictionary of arguments of visdom.
        
        Caution:
            We are assuming ordered entries in the name. The orders can be preserved
            by regular ``dict`` in Python 3.7+, or by using ``OrderedDict`` in all other
            versions. BE CAREFUL!
            Also, when trying to create an ``OrderedDict`` with inline loops, we must use
            ``dict`` and this already assumes order preservation of Dicts.
        
        Note:
            When there is only one entry there is no need to using ``OrderedDict``.
        
        Todo:
            Save the state of filter (moving average) and t. Implement ``state_dict`` and ``load_state_dict``.
        """
        # visdomargs = dict(opts = dict(title='Reward', xlabel='Episode', ylabel='Duration'))
        self.params = params
        
        # self.name
        ENV = self.params["env"] if "env" in self.params else "main"
        VISDOMARGS = self.params["visdomargs"] if "visdomargs" in self.params else {}
        self.v = VisdomWrapperPlot('line', env=ENV, win=self.params["win"], **VISDOMARGS)
        
        self.state = {}
        self.state["data"] = MovingAverage(size=len(self.params["name"]), **self.params["filterargs"])
        self.state["t"] = 0
    
    def __call__(self, *args, **kwargs):
        self.append(*args, **kwargs)

[docs]    def append(self, y, x=None):
        if x:
            self.state["t"] = x
        else:
            self.state["t"] += 1
        
        # The size of y will be checked in the following for consistency.
        self.state["data"].append(y)
        ymean = self.state["data"].mean
        ystd  = self.state["data"].std
        ymin  = self.state["data"].min
        ymax  = self.state["data"].max
        ymed  = self.state["data"].median

        args = {"t":self.state["t"], "y":y, "ymean":ymean, "ystd":ystd, "ymin":ymin, "ymax":ymax, "ymed":ymed}

        for index, item in enumerate(self.params["name"].items()):
            name, keys = item
            for key in keys:
                fcn = getattr(self, "_plot_"+key.lower())
                fcn(name, index, args)


    
    def _plot_main(self, name, index, args):
        self.v.append(X=args["t"], Y=args["y"][index], name=name)
    def _plot_max(self, name, index, args):
        self.v.append(X=args["t"], Y=args["ymax"][index], name=name+'_Max')
    def _plot_min(self, name, index, args):
        self.v.append(X=args["t"], Y=args["ymin"][index], name=name+'_Min')
    def _plot_mean(self, name, index, args):
        self.v.append(X=args["t"], Y=args["ymean"][index], name=name+'_Mean')
    def _plot_median(self, name, index, args):
        self.v.append(X=args["t"], Y=args["ymed"][i], name=name+'_Median')
    # TODO: Implement error envelopes for 2Sigma, 4Sigma, and 6Sigma
    def _plot_2sigma(self, name, index, args):
        self.v.append(X=args["t"], Y=args["ymean"][index]-1*args["ystd"][index], name=name+'_2Low')
        self.v.append(X=args["t"], Y=args["ymean"][index]+1*args["ystd"][index], name=name+'_2High')
    def _plot_4sigma(self, name, index, args):
        self.v.append(X=args["t"], Y=args["ymean"][index]-2*args["ystd"][index], name=name+'_4Low')
        self.v.append(X=args["t"], Y=args["ymean"][index]+2*args["ystd"][index], name=name+'_4High')
    def _plot_6sigma(self, name, index, args):
        self.v.append(X=args["t"], Y=args["ymean"][index]-3*args["ystd"][index], name=name+'_6Low')
        self.v.append(X=args["t"], Y=args["ymean"][index]+3*args["ystd"][index], name=name+'_6High')






          

      

      

    

  

    
      
          
            
  Source code for digideep.utility.profiling

from collections import OrderedDict as odict
import time
import numpy as np
from .json_encoder import JsonNumEncoder
import os


[docs]class Profiler:
    """This class provides a very simple yet light implementation of function profiling.
    It is very easy to use:

        >>> profiler.reset()
        >>> profiler.start("loop")
        >>> for i in range(100000):
        ...   print(i)
        ... 
        >>> profiler.lapse("loop")
        >>> print(profiler)
        >> loop [1x, 27.1s]
    
    Alternatively, you may use ``profiler`` with :class:`KeepTime`:

        >>> with KeepTime("loop2"):
        ...   for i in range(100000):
        ...     print(i)
        ...
        >>> print(profiler)
        >> loop2 [1x, 0.0s]
    
    Note:
        The number of callings to :func:`start` and :func:`lapse` should be the same.
    """

    def __init__(self):
        self.filename = None
        self.reset()

[docs]    def reset(self):
        self.data = odict()

        
[docs]    def start(self, name):
        if name in self.data:
            assert self.data[name]["starts"] == None, "The previous start should be lapsed first for [{:s}]".format(name)
        else:
            self.data[name] = {"starts":None, "occurs":None, "totals":None}
        self.data[name]["starts"] = time.time()


[docs]    def lapse(self, name):
        assert name in self.data and self.data[name]["starts"] is not None, "You should first start for [{:s}]".format(name)
        elapsed = time.time() - self.data[name]["starts"]

        if self.data[name]["totals"] is None:
            self.data[name]["totals"] = elapsed
            self.data[name]["occurs"] = 1
        else:
            self.data[name]["totals"] += elapsed
            self.data[name]["occurs"] += 1

        self.data[name]["starts"] = None


[docs]    def get_time_average(self, name):
        assert name in self.data
        return self.data[name]["totals"]/self.data[name]["occurs"]


[docs]    def get_time_overall(self, name):
        assert name in self.data
        return self.data[name]["totals"]


[docs]    def get_occurence(self, name):
        assert name in self.data
        return self.data[name]["occurs"]


[docs]    def get_keys(self):
        return list(self.data.keys())

    
    def __repr__(self):
        res = ""
        for k in self.get_keys():
            res += (">> {:s} [{:d}x, {:.1f}s]\n".format(k, self.get_occurence(k), self.get_time_overall(k)))
        return res

[docs]    def set_output_file(self, path):
        self.filename = path

[docs]    def dump(self, meta = odict()):
        if self.filename:
            f = open(self.filename, 'a')
            out = {"meta":meta,"data":self.data}
            jsonstring = JsonNumEncoder(out)
            print(jsonstring, flush=True, file=f)
            f.close()



# Global profiler object (use KeepTime to interact with this object):
profiler = Profiler()
[docs]class KeepTime(object):
    ##################
    # Static Methods #
    ##################
    _stack = []
    _level = -1
[docs]    def set_level(level):
        KeepTime._level = level

[docs]    def get_level():
        return KeepTime._level

[docs]    def get_full_path():
        return os.path.join(*KeepTime._stack)

[docs]    def get_current_level():
        path = KeepTime.get_full_path()
        if path == "/":
            return 0
        return path.count("/")

[docs]    def add_name(name):
        KeepTime._stack.append(name)

[docs]    def pop_name():
        KeepTime._stack.pop()


    ######################
    # Non-static Methods #
    ######################
    def __init__(self, name):
        self.name = name
        self.enabled = False

    def __enter__(self):
        KeepTime.add_name(self.name)
        if (KeepTime.get_current_level() <= KeepTime.get_level()) or (KeepTime.get_level() == -1):
            name = KeepTime.get_full_path()
            profiler.start(name)
            self.enabled = True
        return self

    def __exit__(self, exc_type, exc_val, exc_tb):
        name = KeepTime.get_full_path()
        KeepTime.pop_name()
        if self.enabled:
            profiler.lapse(name)

        




          

      

      

    

  

    
      
          
            
  Source code for digideep.utility.timer

#####################
####### TIMER #######
#####################

import threading


[docs]class Timer(threading.Thread):
    """Thread that executes a task every N seconds"""
    
    def __init__(self, task, interval=1.0):
        # threading.Thread.__init__(self)
        self._task = task
        self._finished = threading.Event()
        self._interval = interval
        # self._counter = 0
        threading.Thread.__init__(self, name="PeriodicExecutor")
        self.setDaemon(1)
    
[docs]    def setInterval(self, interval):
        """Set the number of seconds we sleep between executing our task"""
        self._interval = interval

    
[docs]    def shutdown(self):
        """Stop this thread"""
        self._finished.set()

    
[docs]    def run(self):
        while 1:
            if self._finished.isSet(): return
            self.task_exec()
            
            # sleep for interval or until shutdown
            self._finished.wait(self._interval)

    
[docs]    def task_exec(self):
        """The task done by this thread - override in subclasses"""
        self._task()


        # print("[", self._counter, "]:")
        # self._counter += 1
        




          

      

      

    

  

    
      
          
            
  Source code for digideep.utility.toolbox

import numpy as np
import torch, random
from digideep.utility.logging import logger
import inspect
import os
import json, yaml
import copy

[docs]def dump_dict_as_json(filename, dic, sort_keys=False):
    """
    This function dumps a python dictionary in ``json`` format to a file.

    Args:
        filename (path): The address to the file.
        dic (dict): The dictionary to be dumped in json format. It should be json-serializable.
        sort_keys(bool, False): Will sort the dictionary by its keys before dumping to the file.
    """
    f = open(filename, 'w')
    f.write(json.dumps(dic, indent=2, sort_keys=sort_keys))
    f.close()

[docs]def load_json_as_dict(filename):
    f = open(filename, 'r')
    try:
        dic = json.load(f)
    except json.JSONDecodeError as exc:
        print(exc)
        dic = {}
    f.close()
    return dic


[docs]def dump_dict_as_yaml(filename, dic):
    f = open(filename, 'w')
    f.write(yaml.dump(dic, indent=2))
    f.close()

[docs]def load_yaml_as_dict(filename):
    f = open(filename, 'r')
    try:
        # TODO: PyYAML can become faster by using CLoader: (can we replace UnsafeLoader safely with it?)
        #    from yaml import CLoader as Loader, CDumper as Dumper
        #    https://stackoverflow.com/questions/27743711/can-i-speedup-yaml
        # https://github.com/yaml/pyyaml/wiki/PyYAML-yaml.load(input)-Deprecation
        # dic = yaml.load(f, Loader=yaml.FullLoader)
        dic = yaml.load(f, Loader=yaml.UnsafeLoader)
    except yaml.YAMLError as exc:
        print(exc)
        dic = {}
    f.close()
    return dic


[docs]def seed_all(seed, cuda_deterministic = False):
    np.random.seed(seed)
    random.seed(seed)
    torch.manual_seed(seed)
    torch.cuda.manual_seed_all(seed)
    if cuda_deterministic and torch.cuda.is_available():
        torch.backends.cudnn.benchmark = False
        torch.backends.cudnn.deterministic = True

[docs]def set_rng_state(states):
    np.random.set_state(states['numpy'])
    random.setstate(states['random'])
    torch_states = torch.tensor(states['torch'])
    torch_cuda_states = [torch.tensor(s) for s in states['torch_cuda']]
    torch.set_rng_state(torch_states)
    torch.cuda.set_rng_state_all(torch_cuda_states)

    # logger.fatal(">> 2 rands after load:", np.random.rand(), np.random.rand())
[docs]def get_rng_state():
    states = {}
    states['numpy'] = np.random.get_state()
    states['random'] = random.getstate()
    states['torch'] = torch.get_rng_state().numpy()
    states['torch_cuda'] = [s.numpy() for s in torch.cuda.get_rng_state_all()]
    # logger.fatal(">> 2 rands after save:", np.random.rand(), np.random.rand())
    return states


[docs]def get_module(addr):
    """
    Return a instance of a module by using only its name.
    
    Args:
        addr (str): The name of the module which should be in the format
          ``MODULENAME[.SUBMODULE1[.SUBMODULE2[...]]]``

    """
    parts = addr.split('.')
    module = ".".join(parts)
    m = __import__( module )
    for comp in parts[1:]:
        m = getattr(m, comp)
    return m


[docs]def get_class(addr):
    """
    Return a instance of a class by using only its name.
    
    Args:
        addr (str): The name of the class/function which should be in the format
          ``MODULENAME[.SUBMODULE1[.SUBMODULE2[...]]].CLASSNAME``
    """
    parts = addr.split('.')
    module = ".".join(parts[:-1])
    m = __import__( module )
    for comp in parts[1:]:
        m = getattr(m, comp)
    return m


[docs]def count_parameters(model):
    """
    Counts the number of parameters in a PyTorch model.
    """
    return np.sum(p.numel() for p in list(model.parameters()) if p.requires_grad)



# def match_key(dict_target, dict_source, key, default):
#     if key in dict_source:
#         dict_target[key] = dict_source[key]
#         del dict_source[key]
#     else:
#         dict_target[key] = default

[docs]def strict_update(dict_target, dict_source):
    result = copy.deepcopy(dict_target)
    for key in dict_source:
        if key not in dict_target:
            logger.warn("The provided parameter '{}' was not available in the source dictionary.".format(key))
            # continue
        result[key] = dict_source[key]
    return result

        




          

      

      

    

  

    
      
          
            
  Source code for digideep.utility.visdom_engine.Instance

import visdom
import os.path

[docs]class VisdomInstance(object):
    """
    This class is a singleton for getting an instance of Visdom client.
    It also replays all the logs at the loading time.
    
    :class:`~digideep.pipeline.session.Session` is responsible for initializing the log_file
    and replaying the old log.

    Args:
        port (int): The port number of the running Visdom server.
        log_to_filename (str): The log file for the Visdom server.
        replay (bool, False): Whether to replay from existing Visdom log files in the path.
            Use with care if the log file is very big.

    """
    # This is a static member
    __viz_instance = None

[docs]    @staticmethod
    def getVisdomInstance(**kwargs):
        """ Static access method. """
        if VisdomInstance.__viz_instance == None:
            VisdomInstance(**kwargs)
        
        return VisdomInstance.__viz_instance


    def __init__(self, port=8097, log_to_filename=None, replay=True):
        if VisdomInstance.__viz_instance != None:
            raise Exception("This class is a singleton!")
        else:
            VisdomInstance.__viz_instance = visdom.Visdom(server="http://localhost", port=port, log_to_filename=log_to_filename)
            assert VisdomInstance.__viz_instance.check_connection(), 'No connection could be formed quickly'
            
            # We replay the log-file if it already exists and 'replay' option is set to True:
            if replay and os.path.isfile(log_to_filename):
                VisdomInstance.__viz_instance.replay_log(log_to_filename)


# Guidelines
# * Copy old visdom log to the location of the current log
# * Use win for every plot, text, property, etc.

# TODO: If replay is off, we should delete the logfile if it already exists (?)




          

      

      

    

  

    
      
          
            
  Source code for digideep.utility.visdom_engine.WebServer

import visdom.server
# from visdom import server
# import threading
from threading import Thread
import asyncio
import hashlib
import uuid
from os.path import expanduser

DEFAULT_ENV_PATH = '%s/.visdom/' % expanduser("~")

[docs]class VisdomWebServer(object):
    """
    This class runs a Visdom Server.

    Args:
        port (int): Port for server to run on.
        enable_login (bool): Whether to activate login screen for the server.
        username (str): The username for login.
        password (str): The password for login. A hashed version of the password will be stored in the Visdom settings.
        cookie_secret (str): A unique string to be used as a cookie for the server.

    """
    def __init__(self, port=8097, enable_login=False, username='visdom', password='visdom', cookie_secret='visdom@d1c11598d2fb'):
        self.port = port
        self.enable_login = enable_login
        self.username = username
        self.password = password
        self.cookie_secret = cookie_secret

        thread = Thread(target=self.run, args=())
        thread.daemon = True
        thread.start()
    
    def _hash_password(self, password):
        """Hashing Password with SHA-256"""
        return hashlib.sha256(password.encode("utf-8")).hexdigest()
    def _set_cookie(self, cookie_secret):
        with open(DEFAULT_ENV_PATH + "COOKIE_SECRET", "w") as cookie_file:
            cookie_file.write(cookie_secret)
    def _start_server(self):
        if self.enable_login:
            user_credential = {
                "username": self.username,
                "password": self._hash_password(self._hash_password(self.password))
            }
            self._set_cookie(self.cookie_secret)
        else:
            user_credential = None
        
        visdom.server.start_server(port=self.port,
            env_path=DEFAULT_ENV_PATH,
            user_credential=user_credential)

[docs]    def run(self):
        """ Method that runs forever """
        asyncio.set_event_loop(asyncio.new_event_loop())
        self._start_server()








          

      

      

    

  

    
      
          
            
  Source code for digideep.utility.visdom_engine.Wrapper

""" This module is highly inspired by: https://github.com/pytorch/tnt

BSD 3-Clause License

Copyright (c) 2017- Sergey Zagoruyko,
Copyright (c) 2017- Sasank Chilamkurthy, 
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are met:

* Redistributions of source code must retain the above copyright notice, this
  list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright notice,
  this list of conditions and the following disclaimer in the documentation
  and/or other materials provided with the distribution.

* Neither the name of the copyright holder nor the names of its
  contributors may be used to endorse or promote products derived from
  this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY,
OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
"""



import numpy as np
import visdom
from digideep.utility.visdom_engine.Instance import VisdomInstance

[docs]class VisdomWrapper(object):
    """
        This class does not need to be serializable.
        
        Args:
            command: The visdom command.
            win: The window name.
            kwargs: The dictionary of keyword arguments. May include ``opts`` and ``env``.
        
        Note:
            If you want to be consistent between different runs, you must assign 'win' as input.

        Example:
            >>> v = VisdomWrapper('line', win='TestLoss', opts={'title':'TestLoss'}, X=np.array([1]), Y=np.array([4]))
    """
    def __init__(self, command, win, **kwargs):
        self.viz = VisdomInstance.getVisdomInstance()
        self.command_fcn = getattr(self.viz, command)
        self.state = {'command':command, 'win':win, 'kwargs_static':{**kwargs}}    
[docs]    def run(self, **kwargs):
        if self.state['win'] is None:
            self.state['win'] = self.command_fcn(
                **kwargs,
                **self.state['kwargs_static']
            )
        else:
            self.command_fcn(
                **kwargs,
                **self.state['kwargs_static'],
                win=self.state['win']
            )

[docs]    def get_win(self):
        return self.state['win']

[docs]    def get_env(self):
        if 'env' is self.state["kwargs_static"]:
            return self.state["kwargs_static"]['env']
        else:
            return "main"


    

[docs]class VisdomWrapperPlot(VisdomWrapper):
    """
    In the append function, user should provide ``X=np.array(...), Y=np.array(...)``
    """
    def __init__(self, plot_type, win, **kwargs):
        super(VisdomWrapperPlot, self).__init__(plot_type, win=win, **kwargs)
[docs]    def append(self, **kwargs):
        if 'X' in kwargs:
            kwargs['X'] = self._prepare_data(kwargs['X'])
        if 'Y' in kwargs:
            kwargs['Y'] = self._prepare_data(kwargs['Y'])
        if 'Z' in kwargs:
            kwargs['Z'] = self._prepare_data(kwargs['Z'])
        
        if self.state['win'] is None:
            self.run(**kwargs)
        else:
            self.run(update='append', **kwargs)

    def _prepare_data(self, data):
        if (not isinstance(data, np.ndarray)) or (isinstance(data, np.ndarray) and data.ndim == 0):
            return np.array([data])
        elif isinstance(data, np.ndarray):
            return data
        else:
            raise Exception('The data type for X|Y|Z specified for updating the plot is not appropriate.')


# For properties, we need something bidirectional.
# If a value is changed elsewhere, visdom should
# noticed and update the value. If the value is
# changed inside visdom, other elements should get
# notice about the change instantly.
# class VisdomWrapperProperty(VisdomWrapper):
#     def __init__(self, name, ptype, value):
# ---------------------------------------------------
#     properties = [
#         {'type': 'text', 'name': 'Text input', 'value': 'initial'},
#         {'type': 'number', 'name': 'Number input', 'value': '12'},
#         {'type': 'button', 'name': 'Button', 'value': 'Start'},
#         {'type': 'checkbox', 'name': 'Checkbox', 'value': True},
#         {'type': 'select', 'name': 'Select', 'value': 1, 'values': ['Red', 'Green', 'Blue']},
#     ]

#     properties_window = viz.properties(properties)

#     def properties_callback(event):
#         if event['event_type'] == 'PropertyUpdate':
#             prop_id = event['propertyId']
#             value = event['value']
#             if prop_id == 0:
#                 new_value = value + '_updated'
#             elif prop_id == 1:
#                 new_value = value + '0'
#             elif prop_id == 2:
#                 new_value = 'Stop' if properties[prop_id]['value'] == 'Start' else 'Start'
#             else:
#                 new_value = value
#             properties[prop_id]['value'] = new_value
#             viz.properties(properties, win=properties_window)
#             viz.text("Updated: {} => {}".format(properties[event['propertyId']]['name'], str(event['value'])),
#                      win=callback_text_window, append=True)

#     viz.register_event_handler(properties_callback, properties_window)


# Unit Test
if __name__ == '__main__':
    import time
    from VisdomEngine.WebServer import VisdomWebServer
    
    # We can get it from comman-line:
    port = 8097
    enable_login = False

    VisdomWebServer(port=port, enable_login=enable_login)
    VisdomInstance(port=port, log_to_filename='vizdom.log', replay=True)

    # Assigning windows is very necessary if we want to replay in the same window.
    v1 = VisdomWrapperPlot('line', win='LossWindow')
    for i in range(500):
        v1.append(X=np.random.rand(),Y=np.random.rand(), name='1')
        v1.append(X=np.random.rand()+1,Y=np.random.rand(), name='2')
        time.sleep(0.02)


    v2 = VisdomWrapperPlot('line',
        win='AreaPlot', 
        opts=dict(
            fillarea=True,
            showlegend=False,
            width=800,
            height=800,
            xlabel='Time',
            ylabel='Volume',
            ytype='log',
            title='Stacked area plot',
            marginleft=30,
            marginright=30,
            marginbottom=80,
            margintop=30,
        )
    )

    Y = np.linspace(0, 4, 200)
    v2.append(Y=np.column_stack((np.sqrt(Y), np.sqrt(Y) + 2)), X=np.column_stack((Y, Y)))
    v2.append(Y=np.sqrt(Y) + 1, X=Y, name='3')

    input('Waiting for callbacks, press enter to quit.')
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