

    
      
          
            
  
Welcome to openva_pipeline’s documentation!

The OpenVA Pipeline [https://github.com/verbal-autopsy-software/openva_pipeline] automates the
processing of verbal autopsy (VA) data from an ODK Aggregate server [https://docs.opendatakit.org/aggregate-intro/], through the openVA [https://cran.r-project.org/web/packages/openVA/index.html] library of VA
algorithms from the R [https://cran.r-project.org/] statistical software,
to a DHIS2 server (with the VA DHIS2 Program [https://github.com/SwissTPH/dhis2_va_draft]).
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Software Requirements

The following software is required by the openVA pipeline (note: installation instructions are found on a different page)


	
	Python 3.6, 3.7, 3.8, or 3.9 [https://www.python.org/downloads/]

	
	PIP [https://pypi.python.org/pypi/pip] (tool for installing Python packages)










	OpenJDK [http://openjdk.java.net] or
Java JDK 11 [https://www.oracle.com/java/technologies/javase-jdk11-downloads.html],


	R [https://cran.r-project.org] (OpenVA Pipeline was tested on Version 4.1)


	SQLite3 [https://www.sqlite.org]


	SQLCipher [https://github.com/sqlcipher/sqlcipher]


	ODK Briefcase [https://github.com/opendatakit/briefcase/releases] (OpenVA Pipeline was tested on Version v1.18.0)




It is also useful to install DB Browser [https://github.com/sqlitebrowser/sqlitebrowser/blob/master/BUILDING.md]  for SQLite.  This
optional tool is useful for configuring the Pipeline (i.e., configuration tables in the SQLite Database).




          

      

      

    

  

    
      
          
            
  
Installation Guide

The following instructions guide the installation of the openVA Pipeline on Ubuntu 20.04 operating system.



Note

To make the installation process easier, all of the required software can be installed by downloading and running the bash script
install_software_ubuntu_20_04.sh [https://https://github.com/verbal-autopsy-software/openva_pipeline/blob/master/install_software_ubuntu_20_04.sh]
located in the main folder of the openVA_Pipeline repository.







	Add the apt key (signed by Michael Rutter) to authenticate R package from CRAN and add
the CRAN repository to get the latest version of R (for more details see CRAN page:
Ubuntu packages for R [https://cran.r-project.org/bin/linux/ubuntu/README.html]).

$ sudo apt-key adv --keyserver keyserver.ubuntu.com --recv-keys E298A3A825C0D65DFD57CBB651716619E084DAB9
$ sudo bash -c "echo 'deb https://cloud.r-project.org/bin/linux/ubuntu focal-cran40/' >> /etc/apt/sources.list"







	Install Python, OpenJDK, R, SQLite3, SQLCipher, and Git by typing the following commands at a terminal prompt (indicated by $)

$ sudo apt update
$ sudo apt install python3-pip openjdk-11-jdk r-base sqlite3 libsqlite3-dev sqlcipher libsqlcipher-dev curl libcurl4-openssl-dev -y







	(optional) Download the ODK-Briefcase-v1.18.0.jar [https://github.com/opendatakit/briefcase/releases] file to a folder that will
serve as the openVA_Pipeline working directory.


	Configure OpenJDK with R by running the following command

$ sudo R CMD javareconf







	In a terminal, start R by simply typing R at the prompt, or use sudo R for system-wide installation of
the packages.  The necessary packages can be installed (with an internet connection) using the following command:

> install.packages("openVA")





Note that > in the previous command indicates the R prompt (not part of the actual command).  This command will
prompt the user to select a CRAN mirror (choose a mirror close to your geographic location), as well as a location for the
library where the R packages will be installed (this does not happen if R is run as sudo).  After the installation
of the packages has been completed, you can exit R with the following command:

> q('no')







	Python version 3.8 is included in the Ubuntu 20.04, but we still need to update the
package installer, setup a virtual environment with Pipenv [https://pipenv.readthedocs.io/en/latest], and install
the openva-pipeline [https://pypi.org/project/openva-pipeline/] package.  These tasks can be accomplished at the terminal
as follows:

$ pip3 install --upgrade pip --user
$ hash -d pip3
$ pip3 install --upgrade setuptools --user
$ pip3 install pipenv --user
$ pipenv install openva-pipeline





We can enter the virtual environment and import the openva-pipeline package with the following terminal commands:

$ pipenv shell
$ python


>>> import openva_pipeline as ovaPL   # import package
>>> help(ovaPL)                       # access primary help file (hit q to exit)
>>> help(ovaPL.runPipeline)           # access help file for a particular function
>>> quit()                            # return to virtualenv terminal shell

$ exit







	Install DB Browser for SQLite with the commands

$ sudo apt install sqlitebrowser -y










Alternative Installation Options


Using Java JDK (instead of OpenJDK)

Instructions for installing JDK 11 on Linux can be found here [https://www.javahelps.com/2017/09/install-oracle-jdk-9-on-linux.html].
After installing JDK 11, run the following command at the terminal to properly configure R

$ sudo R CMD javareconf





and then install the R packages (as described above).



Installing the Pipeline package with using a virtual environment (and pipenv)

Simply use pip3 to install the openva-pipeline package as follows

$ pip3 install openva-pipeline --user










          

      

      

    

  

    
      
          
            
  
Pipeline Configuration


	Create the SQLite database: The openVA Pipeline uses an SQLite database to store and access configuration settings for ODK Aggregate, openVA in R,
and DHIS2. Error and log messages are also stored to this database, along with the VA records downloaded from ODK Aggregate and
the assigned COD.


	While it is possible to create the Transfer Database manually (see the next bullet point) the openva-pipeline package has a built-in
function for creating the database with the default settings.  Open a terminal shell, change to the Pipeline’s working directory, and
start a Python session in the virtual environment with the following commands:


$ pipenv shell
$ python








Within the Python interpreter load the openVA Pipeline package and call the createTransferDB():


>>> import openva_pipline as ovaPL
>>> ovaPL.createTransferDB('Pipeline.db', '.', 'enilepiP')
>>> quit()













This will create an encrypted SQLite database, called Pipeline.db, in the working directory with encryption key enilepiP.





	Manual Installation



	The necessary tables and schema are created in the SQL file pipelineDB.sql, which can be downloaded from the
OpenVA_Pipeline GitHub webpage [https://github.com/verbal-autopsy-software/openva_pipeline/tree/master/openva_pipeline/sql].
Create the SQLite database in the folder that will serve as the Pipeline’s working directory.


	Use SQLCipher to create the pipeline database, assign an encryption key, and populate the database using the following commands
(note that the $ is the terminal prompt and sqlite> is the SQLite prompt, i.e., not part of the commands).




$ sqlcipher
sqlite> .open Pipeline.db
sqlite> PRAGMA key=encryption_key;
sqlite> .read "pipelineDB.sql"
sqlite> .tables
sqlite> -- take a look --
sqlite> .schema ODK_Conf
sqlite> SELECT odkURL from ODK_Conf;
sqlite> .quit





Note how the pipeline database is encrypted, and can be accessed via with SQLite command: PRAGMA key = "encryption_key;"

$ sqlcipher
sqlite> .open Pipeline.db
sqlite> .tables

Error: file is encrypted or is not a database

sqlite> PRAGMA key = "encryption_key";
sqlite> .tables
sqlite> .quit














	Configure Pipeline: The pipeline connects to ODK Aggregate and DHIS2 servers and thus requires usernames, passwords, and URLs.
Arguments for openVA should also be supplied. We will use
DB Browser for SQLite [https://github.com/sqlitebrowser/sqlitebrowser/blob/master/BUILDING.md] to configure these settings. Start
by launching DB Browser from the terminal, which should open the window below $ sqlitebrowser


[image: _images/dbBrowser.png]



Next, open the database by selecting the menu options: File -> Open Database…


[image: _images/dbBrowser_open.png]



and navigate to the Pipeline.db SQLite database and click the Open button.  This will prompt you to enter in encryption password.


[image: _images/dbBrowser_encryption.png]




	ODK Configuration: To configure the pipeline connection to ODK Aggregate, click on the Browse Data tab and select the
ODK_Conf table as shown below.


[image: _images/dbBrowser_browseData.png]
[image: _images/dbBrowser_odk.png]



Now, click on the odkURL column, enter the URL for your ODK Aggregate server, and click Apply.


[image: _images/dbBrowser_odkURLApply.png]



Similarly, edit the odkUser, odkPass, and odkFormID columns so they contain a valid user name, password, and Form ID
(see Form Management on ODK Aggregate server) of the VA questionnaire of your ODK Aggregate server.



	openVA Configuration: The pipeline configuration for openVA is stored in the Pipeline_Conf table. Follow the steps described
above (in the ODK Aggregate Configuration section) and edit the following columns:


	workingDirectory – the directory where the pipeline files (i.e., pipeline.py, Pipeline.db and the ODK Briefcase
application, ODK-Briefcase-v1.10.1.jar) are stored.  Note that the pipeline will create new folders and files in this working directory,
and must be run by a user with privileges for writing files to this location.


	algorithm – currently, there are only three acceptable values for the alogrithm: Insilico, InterVA or SmartVA


	algorithmMetadataCode – this column captures the necessary inputs for producing a COD, namely the VA questionnaire, the
algorithm, and the symptom-cause information (SCI) (for more details, see the section: Symptom-Cause Information).  Note that there are also
different versions (e.g., InterVA 4.01 and InterVA 4.02, or WHO 2012 questionnare and the WHO 2016 instrument/questionnaire).  It is
important to keep track of these inputs in order to make the COD determination reproducible and to fully understand the assignment
of the COD.  A list of all algorith metadata codes is provided in the dhisCode column in the Algorithm_Metadata_Options table.
The logic for each code is

algorith|algorithm version|SCI|SCI version|instrument|instrument version



	codSource – both the InterVA and InSilicoVA algorithms return CODs from a list produced by the WHO, and thus this column should
be left at the default value of WHO.






	DHIS2 Configuration: The pipeline configuration for DHIS2 is located in the DHIS_Conf table, and the following columns should
be edited with appropriate values for your DHIS2 server.


	dhisURL –  the URL for your DHIS2 server


	dhisUser – the username for the DHIS2 account


	dhisPass – the password for the DHIS2 account


	dhisOrgUnit – the Organization Unit (e.g., districts) UID to which the verbal autopsies are associated. The organisation unit
must be linked to the Verbal Autopsy program.  For more details, see the DHIS2 Verbal Autopsy program
installation guide [https://github.com/SwissTPH/dhis2_va_draft/blob/master/docs/Installation.md]










	SmartVA Configuration: The pipeline can also be configured to run SmartVA using the command line interface (CLI)  available from the ihmeuw/SmartVA-Analyze repository [https://github.com/ihmeuw/SmartVA-Analyze/releases].


	Download the smartva CLI from the following repository: https://github.com/ihmeuw/SmartVA-Analyze/releases and save it in the pipeline’s working directory (see below).


	Update the Pipeline_Conf table in the SQLite database with the following values:


	workingDirectory – the directory where the pipeline files are stored – THIS IS WHERE THE smartva CLI file should be downloaded.


	openVA_Algorithm – set this field to SmartVA


	algorithmMetadataCode – set this field to the appropriate SCI, e.g.

SmartVA|2.0.0_a8|PHMRCShort|1|PHMRCShort|1



	codSource – set this field to``Tariff``.














Miscellaneous Notes


Symptom-Cause Information

A key component of automated cause assignment methods for VA is the symptom-cause information (SCI) that describes how VA symptoms are
related to each cause. It is likely that the relationships of VA symptoms to causes vary in important ways across space and
between administrative jurisdictions, and they are likely to change through time as new diseases and conditions emerge and as
treatments become available. Consequently, automated cause assignment algorithms used for mortality surveillance should optimally
rely on representative SCI that is locally and continuously updated.  Furthermore, it is vital to track the SCI used for COD
assignment to enable reproducibility and to fully understand the assignment of the COD.





          

      

      

    

  

    
      
          
            
  
Setting Up and Running the



openVA Pipeline


Quick Demonstration

Once Python3, Java, R, and openVA have been installed on your computer, there
are only a few steps needed to install and demonstrate the openVA Pipeline.


	Start by opening a terminal and changing to the directory that will serve
as the working directory for the openVA Pipline.  The working directory
for this example will be a folder called Pipeline located in the user’s
home directory

$ mkdir -p $HOME/Pipeline
$ cd $HOME/Pipeline
$ pipenv --python 3.8





The last (recommended) step uses
Pipenv [https://pipenv.readthedocs.io/en/latest/] to create a virtual
environment for the pipeline, which should look like the following screenshot

[image: _images/pipenvSetup.png]


	Use Pipenv to install the openVA Pipeline [https://pypi.org/project/openva-pipeline/]
package from PyPI

$ pipenv install openva-pipeline





After this command, the output produced by Pipenv is shown in the following screenshot

[image: _images/pipenvOvaPL.png]


	Open a Pipenv shell load the openVA Pipeline package, download the ODK Briefcase, install
the Transfer database, and run the Pipeline.  The final command exits out of Python.

$ pipenv shell





(Python commands…)

>>> import openva_pipeline as ovaPL
>>> ovaPL.downloadBriefcase()
>>> ovaPL.createTransferDB("Pipeline.db", ".", "enilepiP")
>>> ovaPL.runPipeline("Pipeline.db", ".", "enilepiP")
>>> quit()





Here are a few more details about each Python command…


	import openva_pipeline as ovaPL – load the openVA Pipeline package
and use the shortcut name ovaPL.  To access the tools inside the openVA
Pipeline package, use the nickname, followed by a ., and then the name
of the function or class.


	ovaPL.downloadBriefcase() –  call the function that downloads the
ODK Briefcase app [https://github.com/opendatakit/briefcase/releases]
(version 1.18.0)
from the ODK GitHub page [https://github.com/opendatakit/briefcase].
The app will be downloaded to the current working directory.


	ovaPL.createTransferDB("Pipeline.db", ".", "enilepiP") – create the
SQLite database that contains the configuration settings for the Pipeline,
stores VA data and results, and includes an event/error log.  The arguments
are: (1) the name of the Transfer DB file (“Pipeline.db”); (2) the path
to the directory where the DB file will be created; and (3) the
key for encrypting the DB.  The default settings point the Pipeline to
an ODK Aggregate and DHIS2 server hosted by the SwissTPH.


	ovaPL.runPipeline("Pipeline.db", ".", "enilepiP")  – run each
step of the Pipeline: download records from ODK Aggregate; run openVA to
assign causes of death; store the results in the Transfer DB; and post the
VA data and assigned causes of death to a DHIS2 server (with the VA Program
installed).  The arguments are (again): (1) the name of the Transfer DB
file (“Pipeline.db”); (2) the path to the working directory for the Pipeline
(the ODK Briefcase file and the Transfer DB need to be located in this
directory); and (3) the key for encrypting the DB.


Note

runPipeline() has fourth parameter export_to_DHIS with a default
argument of True.  If you do not want to post VA events to DHIS2,
then pass a value of False, i.e. export_to_DHIS = False.





	quit() – exit out of Python.




A demonstration of these commands is shown in the following screenshot.

[image: _images/runPipeline.png]
Once the runPipeline function has completed, we can check the results in several
locations.  First, let us take a look in the Pipeline’s working directory.

[image: _images/filesCompletedRun.png]
We can see folders where the files associated with the ODK Briefcase export
and downloaded records (ODKFiles); the R script and log files from openVA
(OpenVAFiles); and the files containg the VA events posted to the DHIS2
VA program (DHIS).  The working directory also contains the ODK Briefcase
jar file (and log file), the files generated by Pipenv (that keep track of
the packages and dependences for our virtual environment); and another file
dbErrorLog.csv which contains error messages for the Pipeline when it is
unable to connect to the Transfer Database.  If we take a look at
dbErrorLog.csv, we see it is blank and thus the Pipeline was
able to connect to Pipeline.db.

[image: _images/dbErrorLogCompletedRun.png]
Finally, if we look at the EventLog table in the Transfer database, we see
that each step of the Pipeline was successfully completed (along with the
date and time when it finished).

[image: _images/transferDBCompletedRun.png]








          

      

      

    

  

    
      
          
            
  
Documentation for classes, functions, and methods


Running the OpenVA Pipeline

The openva_pipeline package includes two convenience functions for


	creating the Transfer Database – a database that holds configuration
settings, VA data and results, and a table for logging events and errors; and


	running through all of the steps in the openVA Pipeline





	
openva_pipeline.runPipeline.createTransferDB(database_file_name, database_directory, database_key)[source]

	Create the (SQLite encrypted) Transfer Database.


	Parameters

	
	database_file_name – File name for the Transfer Database.


	database_directory – Path of the Transfer Database.


	datatbase_key – Encryption key for the Transfer Database


	export_to_DHIS – Indicator for posting VA records to a DHIS2 server.













	
openva_pipeline.runPipeline.runPipeline(database_file_name, database_directory, database_key, export_to_DHIS=True)[source]

	Runs through all steps of the OpenVA Pipeline

This function is a wrapper for the Pipeline class, which
runs through all steps of the OpenVA Pipeline – (1) connect to
Transfer Database (to retrieve configuration settings); (2) connect to
ODK Aggregate to download a CSV file with VA records; (3) run openVA
(or SmartVA) to assign cause of death; and (4) store CoD results and
VA data in the Transfer Database as well as a DHIS2 VA Program (if
requested).


	Parameters

	
	database_file_name – File name for the Transfer Database.


	database_directory – Path of the Transfer Database.


	datatbase_key – Encryption key for the Transfer Database


	export_to_DHIS ((Boolean)) – Indicator for posting VA records to a DHIS2 server.














Main Interface

The OpenVA Pipeline is run using the following function


	
class openva_pipeline.pipeline.Pipeline(dbFileName, dbDirectory, dbKey, useDHIS=True)[source]

	Primary API for the openVA pipeline.

This class calls three others to move verbal autopsy data from an ODK
Aggregate server (using the ODK class), through the openVA R package to
assign cause of death (using the OpenVA class), and deposits the VA records
with assigned causes to either/both a DHIS server (using the DHIS class) or
the Transfer database – a local database which also contains configuration
settings for the pipeline.  The TransferDB class performs the final step of
storing the results locally as well as accessing the configuration settings.


	Parameters

	
	dbFileName (string) – File name of the Tranfser database.


	dbDirectory (string) – str
Path of folder containing the Transfer database.


	dbKey (string) – Encryption key for the Transfer database.









	
closePipeline()[source]

	Update ODK_Conf ODKLastRun in Transfer DB and clean up files.

This method calls methods in the
TransferDB
class to remove the data files created at each step of the
pipeline.  More specifically, it runs
TransferDB.cleanODK()
to remove the ODK Briefcase export files (“ODKFiles/odkBCExportNew.csv”
and “ODKFiles/odkBCExportPrev.csv”) if they exist;
TransferDB.cleanOpenVA()
to remove the input data file (“OpenVAFiles/openVA_input.csv”) and the
output files (“OpenVAFiles/recordStorage.csv”,
“OpenVAFiles/newStorage.csv”, and
“OpenVAFiles/entityAttributeValue.csv”) – note that all of these
results are stored in either/both of the Transfer DB and the DHIS2
server’s VA program; and, third, the method
TransferDB.cleanDHIS()
is called to remove the blobs posted to the DHIS2 server and stored in the
folder “DHIS/blobs”.  Finally, this method updates the Transfer DB’s
value in the ODK_Conf table’s variable odkLastRun so the next ODK
Export file does not include VA records already processed through the
pipeline.






	
config()[source]

	Fetch configuration settings from Transfer DB.

This method queries the Transfer database (DB) and returns objects that
can be used as the arguments for other methods in this class, i.e.,
Pipeline.runODK(),
Pipeline.runOpenVA(), and
Pipeline.runDHIS().


	Parameters

	
	dbFileName (str) – File name of the Transfer DB.
(e.g., Pipeline.db)


	dbDirectory (str) – Path to the location of the Transfer DB.


	dbKey (str) – Encryption key for the Transfer DB


	plRunDate (date) – Date when pipeline started latest
run (YYYY-MM-DD_hh:mm:ss).






	Returns

	Configuration settings for pipeline steps (e.g. connecting
to ODK Aggregate, running openVA, or posting records to DHIS)



	Return type

	dictionary










	
logEvent(eventDesc, eventType)[source]

	Commit event or error message into EventLog table of transfer database.


	Parameters

	
	eventDesc (string) – Description of the event.


	eventType – Type of event (error or information)













	
runDHIS(argsDHIS, argsPipeline)[source]

	Connect to API and post events.

This method first calls the method
DHIS.connect()
to establish a connection with a DHIS2 server and, second
calls the method
DHIS.postVA() to
post VA data, the assigned causes of death, and associated
metadata (concerning cause assignment).


	Parameters

	
	argsDHIS – Configuration settings for connecting to DHIS2 server.


	argsPipeline (named tuple) – Configuration settings for OpenVA Pipeline






	Returns

	VA Program ID from the DHIS2 server, the log from
the DHIS2 connection, and the number of records posted to DHIS2



	Return type

	dictionary










	
runODK(argsODK, argsPipeline)[source]

	Run check duplicates, copy file, and briefcase.

This method downloads data from either (1) an ODK Central server,
using ODK.central(), or
(2) an ODK Aggregate server using the Java application ODK Briefcase,
by calling the method
ODK.briefcase().  The
configuration settings are taken from the argument
argsODK (see Pipeline.config())
, and downloads verbal autopsy (VA)
records as a (csv) export from an ODK Central/Aggregate server.  If there
is a previous ODK export file, this method merges the files by
keeping only the unique VA records.


	Parameters

	
	argsODK (named tuple) – Arguments passed to connect and download records
from the ODK Central/Aggregate server.


	argsPipeline (named tuple) – Arguments for configuration the openva pipeline.






	Returns

	Return value from method subprocess.run()



	Return type

	subprocess.CompletedProcess










	
runOpenVA(argsOpenVA, argsPipeline, odkID, runDate)[source]

	Create & run script or run smartva.

This method runs the through the suite of methods in the
OpenVA.
class.  The list of tasks performed (in order) are: (1) call the method
OpenVA.copyVA()
to copy over CSV files with VA data (retrieved from ODK Aggregate);
(2) use the method
OpenVA.rScript()
to create an R script; and (3) call the method
OpenVA.getCOD() to
run the R script that estimates the causes of death and stores the
results in “OpenVAFiles/recordStorage.csv” and
“OpenVAFiles/entityAttributeValue.csv” (the former serving as the
blob posted to DHIS2).


	Parameters

	
	argsOpenVA (named tuple) – Configuration settings for openVA.


	argsPipeline (named tuple) – Configuration settings for OpenVA Pipeline


	odkID (string) – column/variable name of VA record ID in ODK export


	runDate (nowDate.strftime("%Y-%m-%d_%H:%M:%S")) – date and time when OpenVA Pipeline ran






	Returns

	an indicator of zero VA records in the ODK export



	Return type

	dictionary










	
storeResultsDB()[source]

	Store VA results in Transfer database.











API for Transfer Database


	
class openva_pipeline.transferDB.TransferDB(dbFileName, dbDirectory, dbKey, plRunDate)[source]

	This class handles interactions with the Transfer database.

The Pipeline accesses configuration information from the Transfer database,
and also stores log messages and verbal autopsy records in the DB.  The
Transfer database is encrypted using sqlcipher3 (and the pysqlcipher3
module is imported to establish DB connection).

Parameters


	Parameters

	
	dbFileName (str) – File name of the Tranfser database.


	dbDirectory (str) – Path of folder containing the Transfer database.


	dbKey (str) – Encryption key for the Transfer database.


	plRunDate (date) – Date when pipeline started latest
run (YYYY-MM-DD_hh:mm:ss).









	
checkDuplicates(conn)[source]

	Search for duplicate VA records.

This method searches for duplicate VA records in ODK Briefcase export
file and the Tranfser DB.  If duplicates are found, a warning message
is logged to the EventLog table in the Transfer database and the
duplicate records are removed from the ODK Briefcase export file.


	Parameters

	conn (sqlite3 Connection object) – A connection to the Transfer Database (e.g. the object
returned from TransferDB.connectDB().)



	Raises

	DatabaseConnectionError, PipelineError










	
cleanDHIS()[source]

	Remove DHIS2 blob files.






	
cleanODK()[source]

	Remove ODK Briefcase Export files.






	
cleanOpenVA()[source]

	Remove openVA files with COD results.






	
configDHIS(conn, algorithm)[source]

	Query DHIS configuration settings from database.

This method is intended to be used in conjunction with (1)
TransferDB.connectDB(), which establishes a
connection to a database with the Pipeline configuration settings;
and (2) DHIS.connect(),
which establishes a connection to a DHIS server.  Thus,
TransferDB.configDHIS() gets its input from
TransferDB.connectDB() and the output from
TransferDB.config() is a valid argument for
DHIS.connect()


	Parameters

	
	conn (sqlite3 Connection object) – A connection to the Transfer Database (e.g. the object
returned from TransferDB.connectDB().)


	algorithm (str) – VA algorithm used by R package openVA






	Returns

	Contains all parameters for
DHIS.connect().



	Return type

	tuple



	Raises

	DHISConfigurationError










	
configODK(conn)[source]

	Query ODK configuration settings from database.

This method is intended to be used in conjunction with (1)
TransferDB.connectDB(), which establishes a
connection to a database with the Pipeline configuration settings;
and (2) ODK.briefcase(),
which establishes a connection to an ODK Aggregate server.  Thus,
TransferDB.configODK() gets its input from
TransferDB.connectDB() and the output from
TransferDB.configODK() is a valid argument for
ODK.briefcase().


	Parameters

	conn (sqlite3 Connection object) – A connection to the Transfer Database (e.g. the object
returned from TransferDB.connectDB().)



	Returns

	Contains all parameters for
ODK.briefcase().



	Return type

	tuple



	Raises

	ODKConfigurationError










	
configOpenVA(conn, algorithm, pipelineDir)[source]

	Query OpenVA configuration settings from database.

This method is intended to receive its input (a Connection object)
from TransferDB.connectDB(), which establishes a
connection to a database with the Pipeline configuration settings.  It
sets up the configuration for all of the VA algorithms included in the
R package openVA.  The output from
configOpenVA() serves as an input to the method
OpenVA.setAlgorithmParameters().
This is a wrapper function that calls configInterVA(),
configInSilicoVA(), and configSmartVA() to actually pull
configuration settings from the database.


	Parameters

	
	conn (sqlite3 Connection object) – A connection to the Transfer Database (e.g. the object
returned from TransferDB.connectDB().)


	algorithm (str) – VA algorithm used by R package openVA


	pipelineDir (str) – Working directory for the Pipeline






	Returns

	Contains all parameters needed for
OpenVA.setAlgorithmParameters().



	Rtypes

	tuple



	Raises

	OpenVAConfigurationError










	
configPipeline(conn)[source]

	Grabs Pipline configuration settings.

This method queries the Pipeline_Conf table in Transfer database and
returns a tuple with attributes (1) algorithmMetadataCode; (2)
codSource; (3) algorithm; and (4) workingDirectory.


	Returns

	Arguments needed to configure the OpenVA Pipeline
alogrithmMetadataCode - attribute describing VA data
codSource - attribute detailing the source of the Cause of Death list
algorithm - attribute indicating which VA algorithm to use
workingDirectory - attribute indicating the working directory



	Return type

	tuple



	Raises

	PipelineConfigurationError










	
connectDB()[source]

	Connect to Transfer database.

Uses parameters supplied to the parent class, TransferDB, to connect to
the (encrypted) Transfer database.


	Returns

	Used to query (encrypted) SQLite database.



	Return type

	SQLite database connection object



	Raises

	DatabaseConnectionError










	
makePipelineDirs()[source]

	Create directories for storing files (if they don’t exist).

The method creates the following folders in the working directory (as
set in the Transfer database table Pipeline_Conf): (1) ODKFiles for
files containing verbal autopsy records from the ODK Aggregate server;
(2) OpenVAFiles containing R scripts and results from the cause
assignment algorithms; and (3) DHIS for holding blobs that will be
stored in a data repository (DHIS2 server and/or the local Transfer
database).


	Raises

	PipelineError










	
storeVA(conn)[source]

	Store VA records in Transfer database.

This method is intended to be used in conjunction with the
DHIS class, which prepares the
records into the proper format for storage in the Transfer database.


	Parameters

	conn (sqlite3 Connection object) – A connection to the Transfer Database (e.g. the object
returned from TransferDB.connectDB().)



	Raises

	PipelineError, DatabaseConnectionError










	
updateODKLastRun(conn, plRunDate)[source]

	Update Transfer Database table ODK_Conf.odkLastRun


	Parameters

	
	conn (sqlite3 Connection object) – A connection to the Transfer Database (e.g. the object
returned from TransferDB.connectDB().)


	plRunDate (date (YYYY-MM-DD_hh:mm:ss)) – Date when pipeline started latest run


















API for ODK Briefcase


	
class openva_pipeline.odk.ODK(odkSettings, workingDirectory)[source]

	Manages Pipeline’s interaction with ODK Aggregate.

This class handles the segment of the pipeline related to ODK.  The
ODK.connect() method calls ODK Briefcase to connect with an ODK Aggregate
server and export VA records.  It also checks for previously exported files
and updates them as needed.  Finally, it logs messages and errors to the
pipeline database.


	Parameters

	
	odkSettings (named tuple) – A named tuple with all of configuration settings as
attributes.


	workingDirectory (string) – Directory where openVA Pipeline should create
files.









	
briefcase()[source]

	Calls ODK Briefcase.

This method spawns a new process that runs the ODK Briefcase Java
application (via a command-line interface) to download a CSV file
with verbal autopsy records from an ODK Aggregate server.


	Returns

	Return value from method subprocess.run()



	Return type

	subprocess.CompletedProcess



	Raises

	ODKError










	
central()[source]

	Connects to ODK Central through api.

This method calls requests.get to download a CSV file with verbal
autopsy records from an ODK Collect server.


	Returns

	Returns a string indicating the number of downloaded records.



	Return type

	string



	Raises

	ODKError










	
mergeToPrevExport()[source]

	Merge previous ODK Briefcase export files.











API for OpenVA


	
class openva_pipeline.openVA.OpenVA(vaArgs, pipelineArgs, odkID, runDate)[source]

	Assign cause of death (COD) to verbal autopsies (VA) R package openVA.

This class creates and executes an R script that copies (and merges)
ODK Briefcase exports, runs openVA to assign CODs, and creates outputs for
depositing in the Transfers DB and to a DHIS server.


	Parameters

	algorithm (str) – Which VA algorithm should be used to assign COD.



	Raises

	OpenVAError






	
copyVA()[source]

	
	Create data file for openVA by merging ODK export files & converting

	with pycrossva.






	Returns

	Indicator of an empty (i.e. no records) ODK export file



	Return type

	logical










	
getCOD()[source]

	Create and execute R script to assign a COD with openVA; or call
the SmartVA CLI to assign COD.






	
rScript()[source]

	Create an R script for running openVA and assigning CODs.






	
smartVA_to_csv()[source]

	
	Write two CSV files: (1) Entity Value Attribute blob pushed to

	
DHIS2 (entityAttributeValue.csv)





	table for transfer database
(recordStorage.csv)








Both CSV files are stored in the OpenVA folder.











API for DHIS2


	
class openva_pipeline.dhis.DHIS(dhisArgs, workingDirectory)[source]

	Class for transfering VA records (with assigned CODs) to the DHIS2 server.

This class includes methods for importing VA results (i.e. assigned causes of
death from openVA or SmartVA) as CSV files, connecting to a DHIS2 server
with the Verbal Autopsy Program, and posting the results to the DHIS2
server and/or the local Transfer database.


	Parameters

	
	dhisArgs ((named) tuple) – Contains parameter values for connected to DHIS2, as
returned by transferDB.configDHIS().


	workingDirectory (string) – Workind direcotry for the openVA Pipeline






	Raises

	DHISError






	
connect()[source]

	Setup connection to DHIS2 server.

This creates a connection to DHIS2’s VA Program ID
by creating an instance of API.  This method
also checks that the VA Program and the organization unit
can both be found on the DHIS2 server.  The configuration
settings for connecting to the DHIS2 (e.g., URL, username,
password, etc.) are taken from the arguments passed to this
method’s class DHIS (these settings can be
created using the method
Pipeline.config).


	Returns

	A class instance for interacting with the DHIS2 API.



	Return type

	Instance of the API class










	
postVA(apiDHIS)[source]

	Post VA records to DHIS.

This method reads in a CSV file (“entityAttribuesValue.csv”) with
cause of death results (from openVA) then formats events and posts
them to a VA Program (installed on DHIS2 server).


	Parameters

	apiDHIS (Instance of the API class) – A class instance for interacting with the DHIS2 API
created by the method DHIS.connect



	Returns

	Log information receieved after posting events to the VA
Program on a DHIS2 server (see API.post).



	Return type

	dict



	Raises

	DHISError










	
verifyPost(postLog, apiDHIS)[source]

	Verify that VA records were posted to DHIS2 server.


	Parameters

	
	postLog (dictionary) – Log information retrieved after posting events to
a VA Program on a DHIS2 server; this is the return object from
DHIS.postVA.


	apiDHIS (Instance of the API class) – A class instance for interacting with the DHIS2 API
created by the method DHIS.connect






	Raises

	DHISError














	
class openva_pipeline.dhis.API(dhisURL, dhisUser, dhisPass)[source]

	This class provides methods for interacting with the DHIS2 API.

This class is called by an instance of the DHIS to retrieve
information from and post verbal autopsy records (and results) to a
DHIS2 server that has the Verbal Autopsy program installed.


	Parameters

	
	dhisURL (string) – Web address for DHIS2 server (e.g., “play.dhis2.org/demo”).


	dhisUser (string) – Username for DHIS2 account.


	dhisPassword (string) – Password for DHIS2 account.






	Raises

	DHISError






	
get(endpoint, params=None)[source]

	GET method for DHIS2 API.


	Return type

	dict










	
post(endpoint, data)[source]

	POST method for DHIS2 API.


	Return type

	dict










	
post_blob(f)[source]

	Post file to DHIS2 and return created UID for that file


	Return type

	str














	
class openva_pipeline.dhis.VerbalAutopsyEvent(va_id, program, dhis_orgunit, event_date, sex, dob, age, cod_code, algorithm_metadata, odk_id, file_id)[source]

	Create DHIS2 event + a BLOB file resource


	Parameters

	
	va_id (string) – UID for verbal autopsy record
(used as a DHIS2 data element)


	program (string) – UID of the DHIS2’s Verbal Autopsy program


	dhis_orgunit (string) – UID for the DHIS2 Organization Unit where the
event (death) should be registered.


	event_date (datetime.date) – Date of death with YYYY-MM-DD format


	sex (string or integer) – Sex of the deceased (used as a DHIS2 data element).
Possible values must fit to an option in the VA Program’s “Sex”
optionSet: female, male, missing, unknown).  If SmartVA is used
to assign cause of death, then sex is an integer with 1 = male
and 2 = female).


	dob (datetime.date) – Date of birth of the deceased with YYYY-MM-DD format
(used as a DHIS2 data element)


	age (integer) – Age (in years) at time of death


	cod_code (string) – Coded cause of death (must fit to an option in the
VA Program’s “CoD codes” optionSet.


	algorithm_metadata (string) – Code for how the CoD was obtained (must
fit in VA Program’s “Algorithm Metadata” optionSet.


	odk_id (string) – UID for the VA record assigned by the ODK Aggregate server


	file_id (string) – UID for the blob file (containing the VA data and
results) posted to (and assigned by) DHIS2 server.









	
format_to_dhis2(dhisUser)[source]

	Format object to DHIS2 compatible event for DHIS2 API


	Parameters

	dhisUser – DHIS2 username for account posting the event



	Returns

	DHIS2 event



	Return type

	dict














	
openva_pipeline.dhis.create_db(fName, evaList)[source]

	Create a SQLite database with VA data + COD


	Parameters

	evaList (list) – Event-Value-Attribute data structure with verbal autopsy
data, cause of death result, and VA metadata.



	Return type

	None










	
openva_pipeline.dhis.getCODCode(myDict, searchFor)[source]

	Return COD label expected by (DHIS2) VA Program.


	Parameters

	searchFor (string) – Cause of Death label returned by openVA.



	Return type

	str










	
openva_pipeline.dhis.findKeyValue(key, d)[source]

	Return a key’s value in a nested dictionary.







Exceptions


	
exception openva_pipeline.exceptions.PipelineError[source]

	Base class for exceptions in the openva_pipeline module.






	
exception openva_pipeline.exceptions.DatabaseConnectionError[source]

	An error occurred connecting to the Transfer database.






	
exception openva_pipeline.exceptions.PipelineConfigurationError[source]

	An error occurred accessing the Pipeline_Conf table in the DB.






	
exception openva_pipeline.exceptions.ODKConfigurationError[source]

	An error occurred accessing the ODK_Conf table in the DB.






	
exception openva_pipeline.exceptions.OpenVAConfigurationError[source]

	An error occurred accessing the OpenVA_Conf table in the DB.






	
exception openva_pipeline.exceptions.DHISConfigurationError[source]

	An error occurred accessing the DHIS_Conf table in the DB.






	
exception openva_pipeline.exceptions.ODKError[source]

	An error occurred with the odk module.






	
exception openva_pipeline.exceptions.OpenVAError[source]

	An error occurred with the openVA module.






	
exception openva_pipeline.exceptions.SmartVAError[source]

	An error occurred with the openVA module.






	
exception openva_pipeline.exceptions.DHISError[source]

	An error occurred with the dhis module.
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  Source code for openva_pipeline.dhis

"""
openva_pipeline.dhis
--------------------

This module posts VA records with assigned causes of death to a DHIS server.
"""

import requests
from pandas import read_csv
from pandas import isnull
from math import isnan
import sqlite3
import os
import csv
import datetime
import json
import re

from .exceptions import DHISError


[docs]class API(object):
    """This class provides methods for interacting with the DHIS2 API.

    This class is called by an instance of the :class:`DHIS <DHIS>` to retrieve
    information from and post verbal autopsy records (and results) to a
    DHIS2 server that has the Verbal Autopsy program installed.

    :param dhisURL: Web address for DHIS2 server (e.g., "play.dhis2.org/demo").
    :type dhisURL: string
    :param dhisUser: Username for DHIS2 account.
    :type dhisUser: string
    :param dhisPassword: Password for DHIS2 account.
    :type dhisPassword: string
    :raises: DHISError
    """

    def __init__(self, dhisURL, dhisUser, dhisPass):

        if "/api" in dhisURL:
            raise DHISError(
                "Please do not specify /api/ in the server argument: \
              e.g. --server=play.dhis2.org/demo"
            )
        if dhisURL.startswith("localhost") or dhisURL.startswith("127.0.0.1"):
            dhisURL = "http://{}".format(dhisURL)
        elif dhisURL.startswith("http://"):
            dhisURL = dhisURL
        elif not dhisURL.startswith("https://"):
            dhisURL = "https://{}".format(dhisURL)
        self.auth = (dhisUser, dhisPass)
        self.url = "{}/api".format(dhisURL)  ## possible new parameter

[docs]    def get(self, endpoint, params=None):
        """GET method for DHIS2 API.

        :rtype: dict
        """

        url = "{}/{}.json".format(self.url, endpoint)
        if not params:
            params = {}
        params["paging"] = False
        try:
            r = requests.get(url=url, params=params, auth=self.auth)
            if r.status_code != 200:
                raise DHISError("HTTP Code: {}".format(r.status_code))
            else:
                return r.json()
        except requests.RequestException:
            raise DHISError(str(requests.RequestException))


[docs]    def post(self, endpoint, data):
        """POST method for DHIS2 API.

        :rtype: dict
        """

        url = "{}/{}.json".format(self.url, endpoint)
        try:
            r = requests.post(url=url, json=data, auth=self.auth)
            if r.status_code not in range(200, 206):
                raise DHISError(
                    "Problem with API.post..."
                    + "HTTP Code: {}...".format(r.status_code)
                    + str(r.text)
                )
            else:
                return r.json()
        except requests.RequestException:
            raise DHISError("Problem with API.post..." + str(requests.RequestException))


[docs]    def post_blob(self, f):
        """Post file to DHIS2 and return created UID for that file

        :rtype: str
        """

        url = "{}/fileResources".format(self.url)
        with open(f, "rb") as fName:
            files = {"file": (f, fName, "application/x-sqlite3", {"Expires": "0"})}
            try:
                r = requests.post(url, files=files, auth=self.auth)
                if r.status_code not in (200, 202):
                    raise DHISError(
                        "Problem with API.post_blob..."
                        + "HTTP Code: {}...".format(r.status_code)
                        + str(r.text)
                    )
                else:
                    response = r.json()
                    file_id = response["response"]["fileResource"]["id"]
                    return file_id
            except requests.RequestException:
                raise DHISError(
                    "Problem with API.post_blob..." + str(requests.RequestException)
                )




[docs]class VerbalAutopsyEvent(object):
    """Create DHIS2 event + a BLOB file resource

    :param va_id: UID for verbal autopsy record
      (used as a DHIS2 data element)
    :type va_id: string
    :param program: UID of the DHIS2's Verbal Autopsy program
    :type program: string
    :param dhis_orgunit: UID for the DHIS2 Organization Unit where the
      event (death) should be registered.
    :type dhis_orgunit: string
    :param event_date: Date of death with YYYY-MM-DD format
    :type event_date: datetime.date
    :param sex: Sex of the deceased (used as a DHIS2 data element).
      Possible values must fit to an option in the VA Program's "Sex"
      optionSet: female, male, missing, unknown).  If SmartVA is used
      to assign cause of death, then sex is an integer with 1 = male
      and 2 = female).
    :type sex: string or integer
    :param dob: Date of birth of the deceased with YYYY-MM-DD format
      (used as a DHIS2 data element)
    :type dob: datetime.date
    :param age: Age (in years) at time of death
    :type age: integer
    :param cod_code: Coded cause of death (must fit to an option in the
      VA Program's "CoD codes" optionSet.
    :type cod_code: string
    :param algorithm_metadata: Code for how the CoD was obtained (must
      fit in VA Program's "Algorithm Metadata" optionSet.
    :type algorithm_metadata: string
    :param odk_id: UID for the VA record assigned by the ODK Aggregate server
    :type odk_id: string
    :param file_id: UID for the blob file (containing the VA data and
      results) posted to (and assigned by) DHIS2 server.
    :type file_id: string
    """

    def __init__(
        self,
        va_id,
        program,
        dhis_orgunit,
        event_date,
        sex,
        dob,
        age,
        cod_code,
        algorithm_metadata,
        odk_id,
        file_id,
    ):
        self.va_id = va_id
        self.program = program
        self.dhis_orgunit = dhis_orgunit
        self.event_date = event_date
        self.sex = sex
        self.dob = datetime.datetime.strftime(dob, "%Y-%m-%d")
        self.age = age
        self.cod_code = cod_code
        self.algorithm_metadata = algorithm_metadata
        self.odk_id = odk_id

        if not age == "MISSING":
            self.datavalues = [
                {"dataElement": "htm6PixLJNy", "value": self.va_id},
                {"dataElement": "hi7qRC4SMMk", "value": self.sex},
                {"dataElement": "mwSaVq64k7j", "value": self.dob},
                {"dataElement": "F4XGdOBvWww", "value": self.cod_code},
                {"dataElement": "wiJviUqN1io", "value": self.algorithm_metadata},
                {"dataElement": "oPAg4MA0880", "value": self.age},
                {"dataElement": "LwXZ2dZmJb0", "value": self.odk_id},
                {"dataElement": "XLHIBoLtjGt", "value": file_id},
            ]
        else:
            self.datavalues = [
                {"dataElement": "htm6PixLJNy", "value": self.va_id},
                {"dataElement": "hi7qRC4SMMk", "value": self.sex},
                {"dataElement": "mwSaVq64k7j", "value": self.dob},
                {"dataElement": "F4XGdOBvWww", "value": self.cod_code},
                {"dataElement": "wiJviUqN1io", "value": self.algorithm_metadata},
                {"dataElement": "LwXZ2dZmJb0", "value": self.odk_id},
                {"dataElement": "XLHIBoLtjGt", "value": file_id},
            ]

[docs]    def format_to_dhis2(self, dhisUser):
        """
        Format object to DHIS2 compatible event for DHIS2 API

        :param dhisUser: DHIS2 username for account posting the event
        :returns: DHIS2 event
        :rtype: dict
        """
        event = {
            "program": self.program,
            "orgUnit": self.dhis_orgunit,
            "eventDate": datetime.datetime.strftime(self.event_date, "%Y-%m-%d"),
            "status": "COMPLETED",
            "storedBy": dhisUser,
            "dataValues": self.datavalues,
        }
        return event


    def __str__(self):
        return json.dumps(self, default=lambda o: o.__dict__)



[docs]def create_db(fName, evaList):
    """
    Create a SQLite database with VA data + COD

    :param evaList: Event-Value-Attribute data structure with verbal autopsy
      data, cause of death result, and VA metadata.
    :type evaList: list
    :rtype: None
    """
    conn = sqlite3.connect(fName)
    with conn:
        cur = conn.cursor()
        cur.execute("CREATE TABLE vaRecord(ID INT, Attrtibute TEXT, Value TEXT)")
        cur.executemany("INSERT INTO vaRecord VALUES (?,?,?)", evaList)
    conn.close()



[docs]def getCODCode(myDict, searchFor):
    """Return COD label expected by (DHIS2) VA Program.

    :param searchFor: Cause of Death label returned by openVA.
    :type searchFor: string
    :rtype: str
    """
    for i in range(len(myDict.keys())):
        match = re.search(searchFor, list(myDict.keys())[i])
        if match:
            return list(myDict.values())[i]



[docs]def findKeyValue(key, d):
    """
    Return a key's value in a nested dictionary.
    """
    if key in d:
        yield d[key]
    for k in d:
        if isinstance(d[k], list):
            for i in d[k]:
                for j in findKeyValue(key, i):
                    yield j



[docs]class DHIS:
    """Class for transfering VA records (with assigned CODs) to the DHIS2 server.

    This class includes methods for importing VA results (i.e. assigned causes of
    death from openVA or SmartVA) as CSV files, connecting to a DHIS2 server
    with the Verbal Autopsy Program, and posting the results to the DHIS2
    server and/or the local Transfer database.

    :param dhisArgs: Contains parameter values for connected to DHIS2, as
      returned by transferDB.configDHIS().
    :type dhisArgs: (named) tuple
    :param workingDirectory: Workind direcotry for the openVA Pipeline
    :type workingDirectory: string
    :raises: DHISError
    """

    def __init__(self, dhisArgs, workingDirectory):

        self.dhisURL = dhisArgs[0].dhisURL
        self.dhisUser = dhisArgs[0].dhisUser
        self.dhisPassword = dhisArgs[0].dhisPassword
        self.dhisOrgUnit = dhisArgs[0].dhisOrgUnit
        # self.dhisCODCodes = dhisArgs.dhisCODCodes
        self.dhisCODCodes = dhisArgs[1]
        self.dirDHIS = os.path.join(workingDirectory, "DHIS")
        self.dirOpenVA = os.path.join(workingDirectory, "OpenVAFiles")
        self.vaProgramUID = None
        self.nPostedRecords = 0

        dhisPath = os.path.join(workingDirectory, "DHIS")

        try:
            if not os.path.isdir(dhisPath):
                os.makedirs(dhisPath)
        except:
            raise DHISError("Unable to create directory" + dhisPath)

[docs]    def connect(self):
        """Setup connection to DHIS2 server.

        This creates a connection to DHIS2's VA Program ID
        by creating an instance of :class:`API <API>`.  This method
        also checks that the VA Program and the organization unit
        can both be found on the DHIS2 server.  The configuration
        settings for connecting to the DHIS2 (e.g., URL, username,
        password, etc.) are taken from the arguments passed to this
        method's class :class:`DHIS <DHIS>` (these settings can be
        created using the method
        :meth:`Pipeline.config <openva_pipeline.pipeline.Pipeline.config>`).

        :returns: A class instance for interacting with the DHIS2 API.
        :rtype: Instance of the :class:`API <API>` class
        """

        try:
            apiDHIS = API(self.dhisURL, self.dhisUser, self.dhisPassword)
        except (requests.RequestException) as e:
            raise DHISError(str(e))

        vaPrograms = apiDHIS.get(
            "programs", params={"filter": "name:like:Verbal Autopsy"}
        ).get("programs")
        if len(vaPrograms) == 0:
            raise DHISError("No Verbal Autopsy Program found.")
        if len(vaPrograms) > 1:
            raise DHISError("More than one Verbal Autopsy Program found.")
        self.vaProgramUID = vaPrograms[0].get("id")

        orgUnits = apiDHIS.get("organisationUnits").get("organisationUnits")
        validOrgUnit = self.dhisOrgUnit in [i["id"] for i in orgUnits]
        if not validOrgUnit:
            raise DHISError("Did not find Organisation Unit.")
        return apiDHIS


[docs]    def postVA(self, apiDHIS):
        """Post VA records to DHIS.

        This method reads in a CSV file ("entityAttribuesValue.csv") with
        cause of death results (from openVA) then formats events and posts
        them to a VA Program (installed on DHIS2 server).

        :param apiDHIS: A class instance for interacting with the DHIS2 API
          created by the method :meth:`DHIS.connect <connect>`
        :type apiDHIS: Instance of the :class:`API <API>` class
        :returns: Log information receieved after posting events to the VA
          Program on a DHIS2 server (see :meth:`API.post <API.post>`).
        :rtype: dict
        :raises: DHISError
        """

        evaPath = os.path.join(self.dirOpenVA, "entityAttributeValue.csv")
        if not os.path.isfile(evaPath):
            raise DHISError("Missing: " + evaPath)
        recordStoragePath = os.path.join(self.dirOpenVA, "recordStorage.csv")
        if not os.path.isfile(evaPath):
            raise DHISError("Missing: " + recordStoragePath)
        newStoragePath = os.path.join(self.dirOpenVA, "newStorage.csv")

        blobPath = os.path.join(self.dirDHIS, "blobs")
        try:
            if not os.path.isdir(blobPath):
                os.makedirs(blobPath)
        except OSError as e:
            raise DHISError("Unable to create directory for DHIS blobs.")

        events = []
        export = {}

        dfDHIS = read_csv(evaPath)
        grouped = dfDHIS.groupby(["ID"])
        dfRecordStorage = read_csv(recordStoragePath)

        with open(newStoragePath, "w", newline="") as csvOut:
            # writer = csv.writer(csvOut, lineterminator="\n")
            writer = csv.writer(csvOut)

            header = list(dfRecordStorage)
            header.extend(["dhisVerbalAutopsyID", "pipelineOutcome"])
            writer.writerow(header)

            ## this depends on openVA vs SmartVA
            for i in dfRecordStorage.itertuples(index=False):
                row = list(i)

                if row[5] != "MISSING" and row[5] != None:

                    vaID = str(row[0])
                    blobFile = "{}.db".format(os.path.join(self.dirDHIS, "blobs", vaID))
                    blobRecord = grouped.get_group(str(row[0]))
                    blobEVA = blobRecord.values.tolist()

                    try:
                        create_db(blobFile, blobEVA)
                    except:
                        raise DHISError("Unable to create blob.")
                    try:
                        fileID = apiDHIS.post_blob(blobFile)
                    except requests.RequestException as e:
                        raise DHISError("Unable to post blob to DHIS..." + str(e))

                    algorithm = row[6].split("|")[0]
                    if algorithm == "SmartVA":
                        if row[1] in ["1", "1.0", 1, 1.0]:
                            sex = "male"
                        elif row[1] in ["2", "2.0", 2, 2.0]:
                            sex = "female"
                        elif row[1] in ["8", "8.0", 8, 8.0]:
                            sex = "don't know"
                        else:
                            sex = "refused to answer"
                    else:
                        sex = row[1].lower()
                    # dob = row[2]
                    # if row[2] =="":
                    if isnull(row[2]):
                        dob = datetime.date(9999, 9, 9)
                    else:
                        dobTemp = datetime.datetime.strptime(row[2], "%Y-%m-%d")
                        dob = datetime.date(dobTemp.year, dobTemp.month, dobTemp.day)
                    # if row[3] =="":
                    if isnull(row[3]):
                        eventDate = datetime.date(9999, 9, 9)
                    else:
                        dod = datetime.datetime.strptime(row[3], "%Y-%m-%d")
                        eventDate = datetime.date(dod.year, dod.month, dod.day)
                    # age = int(row[4])
                    if type(row[4]) == float and not isnan(row[4]):
                        age = int(row[4])
                    else:
                        age = "MISSING"
                    if row[5] == "Undetermined":
                        codCode = "99"
                    else:
                        codCode = getCODCode(self.dhisCODCodes, row[5])
                    algorithmMetadataCode = row[6]
                    odkID = row[7]

                    e = VerbalAutopsyEvent(
                        vaID,
                        self.vaProgramUID,
                        self.dhisOrgUnit,
                        eventDate,
                        sex,
                        dob,
                        age,
                        codCode,
                        algorithmMetadataCode,
                        odkID,
                        fileID,
                    )
                    events.append(e.format_to_dhis2(self.dhisUser))

                    row.extend([vaID, "Pushing to DHIS2"])
                    writer.writerow(row)
                else:
                    row.extend(["", "No CoD Assigned"])
                    writer.writerow(row)
        export["events"] = events
        try:
            log = apiDHIS.post("events", data=export)
        except requests.RequestException as e:
            raise DHISError("Unable to post events to DHIS2..." + str(e))
        self.nPostedRecords = len(log["response"]["importSummaries"])
        return log


[docs]    def verifyPost(self, postLog, apiDHIS):
        """Verify that VA records were posted to DHIS2 server.

        :param postLog: Log information retrieved after posting events to
          a VA Program on a DHIS2 server; this is the return object from
          :meth:`DHIS.postVA <postVA>`.
        :type postLog: dictionary
        :param apiDHIS: A class instance for interacting with the DHIS2 API
          created by the method :meth:`DHIS.connect <connect>`
        :type apiDHIS: Instance of the :class:`API <API>` class
        :raises: DHISError
        """

        vaReferences = list(findKeyValue("reference", d=postLog["response"]))
        try:
            dfNewStorage = read_csv(self.dirOpenVA + "/newStorage.csv")
        except:
            raise DHISError(
                "Problem with DHIS.verifyPost...Can't find file "
                + self.dirOpenVA
                + "/newStorage.csv"
            )
        try:
            for vaReference in vaReferences:
                postedDataValues = apiDHIS.get("events/{}".format(vaReference)).get(
                    "dataValues"
                )
                postedVAIDIndex = next(
                    (
                        index
                        for (index, d) in enumerate(postedDataValues)
                        if d["dataElement"] == "htm6PixLJNy"
                    ),
                    None,
                )
                postedVAID = postedDataValues[postedVAIDIndex]["value"]
                rowVAID = dfNewStorage["dhisVerbalAutopsyID"] == postedVAID
                dfNewStorage.loc[rowVAID, "pipelineOutcome"] = "Pushed to DHIS2"
            dfNewStorage.to_csv(self.dirOpenVA + "/newStorage.csv", index=False)
        except:
            raise DHISError(
                "Problem with DHIS.postVA...couldn't verify posted records."
            )






          

      

      

    

  

    
      
          
            
  Source code for openva_pipeline.exceptions

"""
openva_pipeline.exceptions
--------------------------

This module contains the set of openva_pipeline's exceptions.
"""


[docs]class PipelineError(Exception):
    """Base class for exceptions in the openva_pipeline module."""



[docs]class DatabaseConnectionError(PipelineError):
    """An error occurred connecting to the Transfer database."""



[docs]class PipelineConfigurationError(PipelineError):
    """An error occurred accessing the Pipeline_Conf table in the DB."""



[docs]class ODKConfigurationError(PipelineError):
    """An error occurred accessing the ODK_Conf table in the DB."""



[docs]class OpenVAConfigurationError(PipelineError):
    """An error occurred accessing the OpenVA_Conf table in the DB."""



[docs]class DHISConfigurationError(PipelineError):
    """An error occurred accessing the DHIS_Conf table in the DB."""



[docs]class DHISError(PipelineError):
    """An error occurred with the dhis module."""



[docs]class ODKError(PipelineError):
    """An error occurred with the odk module."""



[docs]class OpenVAError(PipelineError):
    """An error occurred with the openVA module."""



[docs]class SmartVAError(PipelineError):
    """An error occurred with the openVA module."""





          

      

      

    

  

    
      
          
            
  Source code for openva_pipeline.odk

"""
openva_pipeline.odk
-------------------

This module uses ODK Briefcase to pull VA records from an ODK Aggregate server.
"""

import subprocess
import os
import shutil
import requests
import csv
import sys

from .exceptions import ODKError


[docs]class ODK:
    """Manages Pipeline's interaction with ODK Aggregate.

    This class handles the segment of the pipeline related to ODK.  The
    ODK.connect() method calls ODK Briefcase to connect with an ODK Aggregate
    server and export VA records.  It also checks for previously exported files
    and updates them as needed.  Finally, it logs messages and errors to the
    pipeline database.

    :param odkSettings: A named tuple with all of configuration settings as
      attributes.
    :type odkSettings: named tuple
    :param workingDirectory: Directory where openVA Pipeline should create
      files.
    :type workingDirectory: string
    """

    def __init__(self, odkSettings, workingDirectory):

        self.odkID = odkSettings.odkID
        self.odkURL = odkSettings.odkURL
        self.odkUser = odkSettings.odkUser
        self.odkPassword = odkSettings.odkPassword
        self.odkFormID = odkSettings.odkFormID
        self.odkLastRun = odkSettings.odkLastRun
        self.odkLastRunDate = odkSettings.odkLastRunDate
        self.odkLastRunDatePrev = odkSettings.odkLastRunDatePrev
        # self.odkLastRunResult = odkSettings.odkLastRunResult
        # bcDir = os.path.abspath(os.path.dirname(__file__))
        # self.bcPath = os.path.join(bcDir, "libs/ODK-Briefcase-v1.12.2.jar")
        self.bcPath = os.path.join(workingDirectory, "ODK-Briefcase-v1.18.0.jar")
        self.odkProjectNumber = odkSettings.odkProjectNumber
        odkPath = os.path.join(workingDirectory, "ODKFiles")
        self.exportDir = odkPath
        self.storageDir = odkPath
        self.fileName = "odkBCExportNew.csv"

        try:
            if not os.path.isdir(odkPath):
                os.makedirs(odkPath)
        except:
            raise ODKError("Unable to create directory " + odkPath)

[docs]    def mergeToPrevExport(self):
        """Merge previous ODK Briefcase export files."""

        exportFile_prev = os.path.join(self.exportDir, "odkBCExportPrev.csv")
        exportFile_new = os.path.join(self.exportDir, self.fileName)

        isExportFile_prev = os.path.isfile(exportFile_prev)
        isExportFile_new = os.path.isfile(exportFile_new)

        if isExportFile_prev and isExportFile_new:
            with open(exportFile_new, "r", newline="") as fNew:
                fNewLines = fNew.readlines()
            with open(exportFile_prev, "r", newline="") as fPrev:
                fPrevLines = fPrev.readlines()
            with open(exportFile_prev, "a", newline="") as fCombined:
                for line in fNewLines:
                    if line not in fPrevLines:
                        fCombined.write(line)
            os.remove(exportFile_new)

        if isExportFile_new and not isExportFile_prev:
            shutil.move(exportFile_new, exportFile_prev)


[docs]    def briefcase(self):
        """Calls ODK Briefcase.

        This method spawns a new process that runs the ODK Briefcase Java
        application (via a command-line interface) to download a CSV file
        with verbal autopsy records from an ODK Aggregate server.

        :returns: Return value from method subprocess.run()
        :rtype: subprocess.CompletedProcess
        :raises: ODKError
        """

        # bcArgs_plla = ['java', '-jar', self.bcPath,
        #                '-plla',
        #                '--odk_url', str('"' + self.odkURL + '"'),
        #                '--odk_username', str('"' + self.odkUser + '"'),
        #                '--odk_password', str('"' + self.odkPassword + '"'),
        #                '--storage_directory', str(self.storageDir),
        #                '--form_id', str('"' + self.odkFormID + '"'),
        #                '-e',
        #                '--export_directory', str(self.exportDir),
        #                '--export_filename',  str(self.fileName),
        #                '--export_start_date', str('"' + self.odkLastRunDatePrev + '"'),
        #                '--overwrite_csv_export', '--exclude_media_export']
        bcArgs_plla = [
            "java",
            "-jar",
            self.bcPath,
            "-plla",
            "--odk_url",
            str('"' + self.odkURL + '"'),
            "--odk_username",
            str('"' + self.odkUser + '"'),
            "--odk_password",
            str('"' + self.odkPassword + '"'),
            "--storage_directory",
            str(self.storageDir),
            "--form_id",
            str('"' + self.odkFormID + '"'),
        ]
        try:
            subprocess.run(
                args=bcArgs_plla,
                stdin=subprocess.PIPE,
                stdout=subprocess.PIPE,
                stderr=subprocess.PIPE,
                check=True,
            )
        except subprocess.CalledProcessError as exc:
            raise ODKError(str(exc.stderr)) from exc
        bcArgs_export = [
            "java",
            "-jar",
            self.bcPath,
            "-e",
            "--form_id",
            str('"' + self.odkFormID + '"'),
            "--storage_directory",
            str(self.storageDir),
            "--export_directory",
            str(self.exportDir),
            "--export_filename",
            str(self.fileName),
            "--export_start_date",
            str('"' + self.odkLastRunDatePrev + '"'),
            "--overwrite_csv_export",
            "--exclude_media_export",
        ]
        try:
            completed_export = subprocess.run(
                args=bcArgs_export,
                stdin=subprocess.PIPE,
                stdout=subprocess.PIPE,
                stderr=subprocess.PIPE,
                check=True,
            )
        except subprocess.CalledProcessError as exc:
            raise ODKError(str(exc.stderr)) from exc
        return completed_export


[docs]    def central(self):
        """Connects to ODK Central through api.

        This method calls requests.get to download a CSV file with verbal
        autopsy records from an ODK Collect server.

        :returns: Returns a string indicating the number of downloaded records.
        :rtype: string
        :raises: ODKError
        """
        exportFile_new = os.path.join(self.exportDir, self.fileName)
        url = os.path.join(
            self.odkURL,
            "v1/projects",
            self.odkProjectNumber,
            "forms",
            self.odkFormID,
            "submissions.csv",
        )
        data_filter = (
            "?$filter=__system/submissionDate%20ge%20"
            + self.odkLastRunDate.replace("/", "-")
        )
        username = self.odkUser
        password = self.odkPassword
        try:
            r = requests.get(url + data_filter, auth=(username, password))
        except requests.exceptions.SSLError as e:
            raise ODKError(
                "Unable to connect to ODK Central (using requests): {0}".format(e)
            )
        except:
            raise ODKError(
                "Unable to connect to ODK Central (unexpected error): {0}".format(
                    sys.exc_info()
                )
            )

        if r.status_code != 200:
            raise ODKError("Error getting data from ODK Central: {0}".format(r.text))

        odk_text = r.text.splitlines()
        n_records = len(odk_text) - 1
        odk_data = [i.split(",") for i in odk_text]
        with open(exportFile_new, "w") as f:
            writer = csv.writer(f)
            writer.writerows(odk_data)
        return "SUCCESS! Downloaded {} records".format(n_records)






          

      

      

    

  

    
      
          
            
  Source code for openva_pipeline.openVA

"""
openva_pipeline.openVA
----------------------

This module runs openVA and smartVA to assign causes of death to VA records.
"""

import subprocess
import shutil
import os
from pandas import read_csv
from pandas import DataFrame
from pandas import concat
from pandas import merge
import numpy as np
from pycrossva.transform import transform

from .exceptions import OpenVAError
from .exceptions import SmartVAError


[docs]class OpenVA:
    """Assign cause of death (COD) to verbal autopsies (VA) R package openVA.

    This class creates and executes an R script that copies (and merges)
    ODK Briefcase exports, runs openVA to assign CODs, and creates outputs for
    depositing in the Transfers DB and to a DHIS server.

    :param algorithm: Which VA algorithm should be used to assign COD.
    :type algorithm: str
    :raises: OpenVAError
    """

    def __init__(self, vaArgs, pipelineArgs, odkID, runDate):

        self.vaArgs = vaArgs
        self.pipelineArgs = pipelineArgs
        if odkID is None:
            self.odkID = "meta-instanceID"
        else:
            self.odkID = odkID
        self.runDate = runDate

        dirOpenVA = os.path.join(pipelineArgs.workingDirectory, "OpenVAFiles")
        self.dirOpenVA = dirOpenVA
        dirODK = os.path.join(pipelineArgs.workingDirectory, "ODKFiles")
        self.dirODK = dirODK

        self.cliSmartVA = os.path.join(pipelineArgs.workingDirectory,
                                       "smartva")
        self.successfulRun = None

        try:
            if not os.path.isdir(dirOpenVA):
                os.makedirs(dirOpenVA)
        except (PermissionError, OSError) as exc:
            raise OpenVAError("Unable to create directory" +
                              dirOpenVA) from exc

[docs]    def copyVA(self):
        """Create data file for openVA by merging ODK export files & converting
           with pycrossva.

        :returns: Indicator of an empty (i.e. no records) ODK export file
        :rtype: logical
        """

        exportFile_prev = os.path.join(self.dirODK, "odkBCExportPrev.csv")
        exportFile_new = os.path.join(self.dirODK, "odkBCExportNew.csv")
        pycvaInput = os.path.join(self.dirOpenVA, "pycrossva_input.csv")
        openVAInputFile = os.path.join(self.dirOpenVA, "openVA_input.csv")

        isExportFile_prev = os.path.isfile(exportFile_prev)
        isExportFile_new = os.path.isfile(exportFile_new)

        zeroRecords = False

        algorithmMetadata = self.pipelineArgs.algorithmMetadataCode.split("|")
        whoInstrumentVersion = algorithmMetadata[5]
        if whoInstrumentVersion == "v1_4_1":
            pcva_input = "2016WHOv141"
        else:
            pcva_input = "2016WHOv151"

        if isExportFile_new and not isExportFile_prev:
            with open(exportFile_new, "r", newline="") as fNew:
                fNewLines = fNew.readlines()
            if len(fNewLines) == 1:
                zeroRecords = True
                return zeroRecords
            shutil.copy(exportFile_new, pycvaInput)
            if self.pipelineArgs.algorithm == "SmartVA":
                shutil.copy(pycvaInput, openVAInputFile)
            else:
                final_data = transform(mapping=(pcva_input, "InterVA5"),
                                       raw_data=pycvaInput,
                                       raw_data_id=self.odkID,
                                       verbose=0)
                final_data.to_csv(openVAInputFile, index=False)

        if isExportFile_new and isExportFile_prev:
            with open(exportFile_new, "r", newline="") as fNew:
                fNewLines = fNew.readlines()
            with open(exportFile_prev, "r", newline="") as fPrev:
                fPrevLines = fPrev.readlines()

            if len(fNewLines) == 1 and len(fPrevLines) == 1:
                zeroRecords = True
                return zeroRecords

            shutil.copy(exportFile_new, pycvaInput)
            with open(pycvaInput, "a", newline="") as fCombined:
                for line in fPrevLines:
                    if line not in fNewLines:
                        fCombined.write(line)
            if self.pipelineArgs.algorithm == "SmartVA":
                shutil.copy(pycvaInput, openVAInputFile)
            else:
                final_data = transform(mapping=(pcva_input, "InterVA5"),
                                       raw_data=pycvaInput,
                                       raw_data_id=self.odkID,
                                       verbose=0)
                final_data.to_csv(openVAInputFile, index=False)
        return zeroRecords


[docs]    def rScript(self):
        """Create an R script for running openVA and assigning CODs."""

        if not self.pipelineArgs.algorithm == "SmartVA":
            try:
                os.makedirs(
                    os.path.join(self.dirOpenVA, self.runDate)
                )
            except (PermissionError, OSError) as exc:
                raise OpenVAError("Unable to create openVA dir" +
                                  str(exc)) from exc

        if self.pipelineArgs.algorithm == "InSilicoVA":
            self._rScript_insilicoVA()
        if self.pipelineArgs.algorithm == "InterVA":
            self._rScript_interVA()


    def _rScript_insilicoVA(self):

        fileName = os.path.join(self.dirOpenVA,
                                self.runDate,
                                "Rscript_" + self.runDate + ".R")
        algorithmMetadata = self.pipelineArgs.algorithmMetadataCode.split("|")
        whoInstrumentVersion = algorithmMetadata[5]
        raw_data_file = os.path.join(self.dirOpenVA, "pycrossva_input.csv")

        if whoInstrumentVersion not in ["v1_4_1", "v1_5_1", "v1_5_3"]:
            raise OpenVAError("pyCrossVA not able to process WHO " +
                              "instrument version: " + whoInstrumentVersion)
        try:
            with open(fileName, "w", newline="") as f:
                f.write("date() \n")
                f.write("library(openVA) \n")
                f.write("getwd() \n")
                f.write("raw_data <- read.csv('" + raw_data_file + "') \n")
                odk_id_for_r = self.odkID.replace("-", ".")
                f.write("raw_data_sorted <- raw_data[order(raw_data$" + odk_id_for_r + "),] \n")
                f.write("data_from_pycrossva <- read.csv('" + self.dirOpenVA + "/openVA_input.csv') \n")
                f.write("records_sorted <- data_from_pycrossva[order(data_from_pycrossva$ID),] \n")
                f.write("results <- insilico(data = records_sorted, \n")
                f.write("\t data.type = '" + self.vaArgs.InSilicoVA_data_type + "', \n")
                f.write("\t isNumeric = " + self.vaArgs.InSilicoVA_isNumeric + ", \n")
                f.write("\t updateCondProb = " + self.vaArgs.InSilicoVA_updateCondProb + ", \n")
                f.write("\t keepProbbase.level = " + self.vaArgs.InSilicoVA_keepProbbase_level + ", \n")
                f.write("\t CondProb = " + self.vaArgs.InSilicoVA_CondProb + ", \n")
                f.write("\t CondProbNum = " + self.vaArgs.InSilicoVA_CondProbNum + ", \n")
                f.write("\t datacheck = " + self.vaArgs.InSilicoVA_datacheck + ", \n")
                f.write("\t datacheck.missing = " + self.vaArgs.InSilicoVA_datacheck_missing + ", \n")
                f.write("\t warning.write = TRUE, \n")
                f.write("\t directory = '" + os.path.join(self.dirOpenVA, self.runDate) + "', \n")
                f.write("\t external.sep = " + self.vaArgs.InSilicoVA_external_sep + ", \n")
                f.write("\t Nsim = " + self.vaArgs.InSilicoVA_Nsim + ", \n")
                f.write("\t thin = " + self.vaArgs.InSilicoVA_thin + ", \n")
                f.write("\t burnin = " + self.vaArgs.InSilicoVA_burnin + ", \n")
                f.write("\t auto.length = " + self.vaArgs.InSilicoVA_auto_length + ", \n")
                f.write("\t conv.csmf = " + self.vaArgs.InSilicoVA_conv_csmf + ", \n")
                f.write("\t jump.scale = " + self.vaArgs.InSilicoVA_jump_scale + ", \n")
                f.write("\t levels.prior = " + self.vaArgs.InSilicoVA_levels_prior + ", \n")
                f.write("\t levels.strength = " + self.vaArgs.InSilicoVA_levels_strength + ", \n")
                f.write("\t trunc.min = " + self.vaArgs.InSilicoVA_trunc_min + ", \n")
                f.write("\t trunc.max = " + self.vaArgs.InSilicoVA_trunc_max + ", \n")
                f.write("\t subpop = " + self.vaArgs.InSilicoVA_subpop + ", \n")
                f.write("\t java_option = '" + self.vaArgs.InSilicoVA_java_option + "', \n")
                f.write("\t seed = " + self.vaArgs.InSilicoVA_seed + ", \n")
                f.write("\t phy.code = " + self.vaArgs.InSilicoVA_phy_code + ", \n")
                f.write("\t phy.cat = " + self.vaArgs.InSilicoVA_phy_cat + ", \n")
                f.write("\t phy.unknown = " + self.vaArgs.InSilicoVA_phy_unknown + ", \n")
                f.write("\t phy.external = " + self.vaArgs.InSilicoVA_phy_external + ", \n")
                f.write("\t phy.debias = " + self.vaArgs.InSilicoVA_phy_debias + ", \n")
                f.write("\t exclude.impossible.cause = '" + self.vaArgs.InSilicoVA_exclude_impossible_cause + "', \n")
                f.write("\t no.is.missing = " + self.vaArgs.InSilicoVA_no_is_missing + ", \n")
                f.write("\t indiv.CI = " + self.vaArgs.InSilicoVA_indiv_CI + ", \n")
                f.write("\t groupcode = " + self.vaArgs.InSilicoVA_no_is_missing + ") \n")
                if self.vaArgs.InSilicoVA_data_type == "WHO2012":
                    f.write("sex <- ifelse(tolower(records_sorted$MALE)=='y', 'Male', 'Female') \n")
                if self.vaArgs.InSilicoVA_data_type == "WHO2016":
                    f.write("sex <- ifelse(tolower(records_sorted$i019a)=='y', 'Male', 'Female') \n")
                f.write("cod <- getTopCOD(results) \n")
                f.write("names(cod) <- toupper(names(cod)) \n")
                f.write("dob <- as.Date(as.character(raw_data_sorted$consented.deceased_CRVS.info_on_deceased.Id10021), '%Y-%m-%d') \n")
                f.write("dod <- as.Date(as.character(raw_data_sorted$consented.deceased_CRVS.info_on_deceased.Id10023), '%Y-%m-%d') \n")
                f.write("age <- floor(raw_data_sorted$consented.deceased_CRVS.info_on_deceased.ageInDays/365.25) \n")
                f.write("## create matrices for DHIS2 blob (records2) and transfer database (records3) \n")
                f.write("## first column must be ID \n")
                f.write("metadataCode <- '" + self.pipelineArgs.algorithmMetadataCode + "'\n")
                f.write("records2 <- merge(cod, records_sorted, by = 'ID', all = TRUE, sort = TRUE) \n")
                f.write("records2[is.na(records2[, 'CAUSE']), 'CAUSE'] <- 'MISSING' \n")
                f.write("cod2 <- records2[, 'CAUSE'] \n")
                f.write("names(records2)[which(names(records2) == 'CAUSE')] <- 'Cause of Death' \n")
                f.write("records2$Metadata <- metadataCode \n")
                f.write("evaBlob <- cbind(rep(as.character(records2[,'ID']), each=ncol(records2)), rep(names(records2)), c(apply(records2, 1, c))) \n")
                f.write("colnames(evaBlob) <- c('ID', 'Attribute', 'Value') \n")
                f.write("write.csv(evaBlob, file='" + self.dirOpenVA + "/entityAttributeValue.csv', row.names=FALSE, na='') \n\n")
                f.write("records3 <- cbind(as.character(records_sorted[,'ID']), sex, dob, dod, age, cod2, metadataCode, raw_data_sorted$meta.instanceID, records_sorted[,-1]) \n")
                f.write("names(records3) <- c('id', 'sex', 'dob', 'dod', 'age', 'cod', 'metadataCode', 'odkMetaInstanceID', names(records_sorted[,-1])) \n")
                f.write("write.csv(records3, file='" + self.dirOpenVA + "/recordStorage.csv', row.names=FALSE, na='') \n")
                f.write("date() \n")
        except (PermissionError, OSError) as exc:
            raise OpenVAError("Problem writing R script " +
                              "for InSilicoVA.") from exc

    def _rScript_interVA(self):

        fileName = os.path.join(self.dirOpenVA,
                                self.runDate,
                                "Rscript_" + self.runDate + ".R")

        algorithmMetadata = self.pipelineArgs.algorithmMetadataCode.split("|")
        whoInstrumentVersion = algorithmMetadata[5]
        raw_data_file = os.path.join(self.dirOpenVA, "pycrossva_input.csv")

        if whoInstrumentVersion not in ["v1_4_1", "v1_5_1", "v1_5_3"]:
            raise OpenVAError("pyCrossVA not able to process WHO " +
                              "instrument version: " + whoInstrumentVersion)
        try:
            with open(fileName, "w", newline="") as f:
                f.write("date() \n")
                f.write("library(openVA) \n")
                f.write("getwd() \n")
                f.write("raw_data <- read.csv('" + raw_data_file + "') \n")
                odk_id_for_r = self.odkID.replace("-", ".")
                f.write("raw_data_sorted <- raw_data[order(raw_data$" + odk_id_for_r + "),] \n")
                f.write("data_from_pycrossva <- read.csv('" + self.dirOpenVA + "/openVA_input.csv') \n")
                f.write("records_sorted <- data_from_pycrossva[order(data_from_pycrossva$ID),] \n")
                if self.vaArgs.InterVA_Version == "4":
                    f.write("results <- InterVA(Input = records_sorted, \n")
                else:
                    f.write("results <- InterVA5(Input = records_sorted, \n")
                f.write("\t HIV = '" + self.vaArgs.InterVA_HIV + "', \n")
                f.write("\t Malaria = '" + self.vaArgs.InterVA_Malaria + "', \n")
                f.write("\t output = '" + self.vaArgs.InterVA_output + "', \n")
                if self.vaArgs.InterVA_Version == "4":
                    f.write("\t replicate = " + self.vaArgs.InterVA_replicate + ", \n")
                    f.write("\t replicate.bug1 = " + self.vaArgs.InterVA_replicate_bug1 + ", \n")
                    f.write("\t replicate.bug2 = " + self.vaArgs.InterVA_replicate_bug2 + ", \n")
                f.write("\t groupcode = " + self.vaArgs.InterVA_groupcode + ", \n")
                f.write("\t write = TRUE, \n")
                f.write("\t directory = '" + os.path.join(self.dirOpenVA, self.runDate) + "', \n")
                f.write("\t filename = 'warnings_" + self.runDate + "') \n")
                if self.vaArgs.InterVA_Version == "4":
                    f.write("sex <- ifelse(tolower(records_sorted$MALE)=='y', 'Male', 'Female') \n")
                if self.vaArgs.InterVA_Version == "5":
                    f.write("sex <- ifelse(tolower(records_sorted$i019a)=='y', 'Male', 'Female') \n")
                f.write("cod <- getTopCOD(results) \n")
                f.write("names(cod) <- toupper(names(cod)) \n")
                f.write("dob <- as.Date(as.character(raw_data_sorted$consented.deceased_CRVS.info_on_deceased.Id10021), '%Y-%m-%d') \n")
                f.write("dod <- as.Date(as.character(raw_data_sorted$consented.deceased_CRVS.info_on_deceased.Id10023), '%Y-%m-%d') \n")
                f.write("age <- floor(raw_data_sorted$consented.deceased_CRVS.info_on_deceased.ageInDays/365.25) \n")
                f.write("## create matrices for DHIS2 blob (data2) and transfer database (data3) \n")
                f.write("## first column must be ID \n")
                f.write("metadataCode <- '" + self.pipelineArgs.algorithmMetadataCode + "'\n")
                f.write("records2 <- merge(cod, records_sorted, by = 'ID', all = TRUE, sort = TRUE) \n")
                f.write("records2[is.na(records2[, 'CAUSE']), 'CAUSE'] <- 'MISSING' \n")
                f.write("cod2 <- records2[, 'CAUSE'] \n")
                f.write("names(records2)[which(names(records2) == 'CAUSE')] <- 'Cause of Death' \n")
                f.write("records2$Metadata <- metadataCode \n")
                f.write("evaBlob <- cbind(rep(as.character(records2[,'ID']), each=ncol(records2)), rep(names(records2)), c(apply(records2, 1, c))) \n")
                f.write("colnames(evaBlob) <- c('ID', 'Attribute', 'Value') \n")
                f.write("write.csv(evaBlob, file='" + self.dirOpenVA + "/entityAttributeValue.csv', row.names=FALSE, na='') \n\n")
                f.write("records3 <- cbind(as.character(records_sorted[,'ID']), sex, dob, dod, age, cod2, metadataCode, raw_data_sorted$meta.instanceID, records_sorted[,-1]) \n")
                f.write("names(records3) <- c('id', 'sex', 'dob', 'dod', 'age', 'cod', 'metadataCode', 'odkMetaInstanceID', names(records_sorted[,-1])) \n")
                f.write("write.csv(records3, file='" + self.dirOpenVA + "/recordStorage.csv', row.names=FALSE, na='') \n")
                f.write("date() \n")
        except (PermissionError, OSError) as exc:
            raise OpenVAError("Problem writing R script for InterVA.") from exc

[docs]    def smartVA_to_csv(self):
        """Write two CSV files: (1) Entity Value Attribute blob pushed to
                                    DHIS2 (entityAttributeValue.csv)
                                (2) table for transfer database
                                    (recordStorage.csv)

           Both CSV files are stored in the OpenVA folder.
        """

        inFile = os.path.join(self.dirOpenVA, "openVA_input.csv")
        outDir = os.path.join(self.dirOpenVA, self.runDate)
        dfData = read_csv(inFile)
        dfResults = read_csv(outDir +
                             "/1-individual-cause-of-death/" +
                             "individual-cause-of-death.csv")
        codeDF = DataFrame(
            np.repeat(self.pipelineArgs.algorithmMetadataCode,
                      dfResults.shape[0]), columns=["metadataCode"]
        )
        dfResults = concat([dfResults, codeDF], axis=1)
        colsKeep = ["sex", "birth_date", "death_date",
                    "age", "cause34", "metadataCode", "sid"]
        dfRecordStorage = merge(left=dfResults[colsKeep],
                                left_on="sid",
                                right=dfData,
                                right_on="Generalmodule-sid",
                                how="right")
        dfRecordStorage.rename(columns={"meta-instanceID":
                                        "odkMetaInstanceID"},
                               inplace=True)
        dfRecordStorage.drop(columns="sid", inplace=True)
        dfRecordStorage.insert(loc=0, column="ID",
                               value=dfRecordStorage["odkMetaInstanceID"])
        dfRecordStorage.to_csv(self.dirOpenVA + "/recordStorage.csv",
                               index=False)

        colsKeep = ["sid", "cause34", "metadataCode"]
        dfTemp = merge(left=dfResults[colsKeep],
                       left_on="sid",
                       right=dfData,
                       right_on="Generalmodule-sid",
                       how="right")
        dfTemp.dropna(subset=["cause34"])
        dfTemp.drop(columns="sid", inplace=True)
        dfTemp.rename(columns={"meta-instanceID": "odkMetaInstanceID"},
                      inplace=True)
        dfTemp["ID"] = dfTemp["odkMetaInstanceID"]
        dfEVA = dfTemp.melt(id_vars=["ID"],
                            var_name="Attribute",
                            value_name="Value")
        dfEVA.sort_values(by=["ID"], inplace=True)
        dfEVA.to_csv(self.dirOpenVA + "/entityAttributeValue.csv", index=False)


[docs]    def getCOD(self):
        """Create and execute R script to assign a COD with openVA; or call
           the SmartVA CLI to assign COD."""

        if self.pipelineArgs.algorithm in ["InSilicoVA", "InterVA"]:
            rScriptIn = os.path.join(self.dirOpenVA, self.runDate,
                                     "Rscript_" + self.runDate + ".R")
            rScriptOut = os.path.join(self.dirOpenVA, self.runDate,
                                      "Rscript_" + self.runDate + ".Rout")
            rArgs = ["R", "CMD", "BATCH", "--vanilla",
                     rScriptIn, rScriptOut]
            try:
                # capture_output=True not available in Python 3.6
                completed = subprocess.run(args=rArgs,
                                           stdin=subprocess.PIPE,
                                           stdout=subprocess.PIPE,
                                           stderr=subprocess.PIPE,
                                           check=True)
            except subprocess.CalledProcessError as exc:
                if exc.returncode == 1:
                    self.successfulRun = False
                    raise OpenVAError("Error running R script:" +
                                      str(exc.stderr)) from exc
            self.successfulRun = True
            return completed
        # if not ["InSilicoVA", "InterVA"], then run SmartVA
        try:
            os.makedirs(
                os.path.join(self.dirOpenVA, self.runDate)
            )
        except (PermissionError, OSError) as exc:
            raise OpenVAError("Unable to create openVA dir" +
                              str(exc)) from exc

        inFile = os.path.join(self.dirOpenVA, "openVA_input.csv")
        outDir = os.path.join(self.dirOpenVA, self.runDate)
        svaArgs = [self.cliSmartVA,
                   "--country", "{}".format(self.vaArgs.SmartVA_country),
                   "--hiv", "{}".format(self.vaArgs.SmartVA_hiv),
                   "--malaria", "{}".format(self.vaArgs.SmartVA_malaria),
                   "--hce", "{}".format(self.vaArgs.SmartVA_hce),
                   "--freetext", "{}".format(self.vaArgs.SmartVA_freetext),
                   "--figures", "{}".format(self.vaArgs.SmartVA_figures),
                   "--language", "{}".format(self.vaArgs.SmartVA_language),
                   inFile,
                   outDir]
        try:
            # capture_output=True not available in Python 3.6
            completed = subprocess.run(args=svaArgs,
                                       stdin=subprocess.PIPE,
                                       stdout=subprocess.PIPE,
                                       stderr=subprocess.PIPE,
                                       check=True)
        except subprocess.CalledProcessError as exc:
            if exc.returncode == 2:
                self.successfulRun = False
                raise SmartVAError("Error running SmartVA:" +
                                   str(exc.stderr)) from exc
            if "Country list" in exc.stdout:
                self.successfulRun = False
                raise SmartVAError("Problem with SmartVA " +
                                   "country code") from exc

        self.smartVA_to_csv()
        self.successfulRun = True
        return completed






          

      

      

    

  

    
      
          
            
  Source code for openva_pipeline.pipeline

"""
openva_pipeline.pipeline
------------------------

This module defines the primary API for the openVA Pipeline.
"""

import os
import csv
import datetime

from .transferDB import TransferDB
from .transferDB import DatabaseConnectionError
from .odk import ODK
from .openVA import OpenVA
from .dhis import DHIS


[docs]class Pipeline:
    """Primary API for the openVA pipeline.

    This class calls three others to move verbal autopsy data from an ODK
    Aggregate server (using the ODK class), through the openVA R package to
    assign cause of death (using the OpenVA class), and deposits the VA records
    with assigned causes to either/both a DHIS server (using the DHIS class) or
    the Transfer database -- a local database which also contains configuration
    settings for the pipeline.  The TransferDB class performs the final step of
    storing the results locally as well as accessing the configuration settings.

    :param dbFileName: File name of the Tranfser database.
    :type dbFileName: string
    :param dbDirectory: str
        Path of folder containing the Transfer database.
    :type dbDirectory: string
    :param dbKey: Encryption key for the Transfer database.
    :type dbKey: string
    """

    def __init__(self, dbFileName, dbDirectory, dbKey, useDHIS=True):

        self.dbFileName = dbFileName
        self.dbDirectory = dbDirectory
        self.dbKey = dbKey
        self.dbPath = os.path.join(dbDirectory, dbFileName)
        nowDate = datetime.datetime.now()
        self.pipelineRunDate = nowDate.strftime("%Y-%m-%d_%H:%M:%S")
        self.useDHIS = useDHIS

[docs]    def logEvent(self, eventDesc, eventType):
        """Commit event or error message into EventLog table of transfer database.

        :param eventDesc: Description of the event.
        :type eventDesc: string
        :param eventType: Type of event (error or information)
        :type evenType: string
        """

        errorFile = os.path.join(self.dbDirectory, "dbErrorLog.csv")
        timeFMT = datetime.datetime.now().strftime("%Y-%m-%d_%H:%M:%S")
        if os.path.isfile(errorFile) == False:
            try:
                with open(errorFile, "w", newline="") as f:
                    writer = csv.writer(f)
                    writer.writerow(
                        ["Date"] + ["Description"] + ["Additional Information"]
                    )
            except (OSError) as e:
                print(str(e) + "...Can't create dbErrorLog.csv")
                sys.exit(1)
        try:
            xferDB = TransferDB(
                dbFileName=self.dbFileName,
                dbDirectory=self.dbDirectory,
                dbKey=self.dbKey,
                plRunDate=self.pipelineRunDate,
            )
            conn = xferDB.connectDB()
            c = conn.cursor()
            sql = "INSERT INTO EventLog \
                   (eventDesc, eventType, eventTime) VALUES (?, ?, ?)"
            par = (eventDesc, eventType, timeFMT)
            c.execute(sql, par)
            conn.commit()
            conn.close()
        except (DatabaseConnectionError) as e:
            errorMsg = [timeFMT, str(e), "Committed by Pipeline.logEvent"]
            try:
                with open(errorFile, "a", newline="") as f:
                    writer = csv.writer(f)
                    writer.writerow(errorMsg)
            except (PermissionError, OSError) as exc:
                print("Can't write to dbErrorLog.csv")
                print(errorMsg)


[docs]    def config(self):
        """Fetch configuration settings from Transfer DB.

        This method queries the Transfer database (DB) and returns objects that
        can be used as the arguments for other methods in this class, i.e.,
        :meth:`Pipeline.runODK() <runODK>`,
        :meth:`Pipeline.runOpenVA() <runOpenVA>`, and
        :meth:`Pipeline.runDHIS() <runDHIS>`.

        :param dbFileName: File name of the Transfer DB.
          (e.g., Pipeline.db)
        :type dbFileName: str
        :param dbDirectory: Path to the location of the Transfer DB.
        :type dbDirectory: str
        :param dbKey: Encryption key for the Transfer DB
        :type dbKey: str
        :param plRunDate: Date when pipeline started latest
          run (YYYY-MM-DD_hh:mm:ss).
        :type plRunDate: date
        :returns: Configuration settings for pipeline steps (e.g. connecting
          to ODK Aggregate, running openVA, or posting records to DHIS)
        :rtype: dictionary
        """

        xferDB = TransferDB(
            dbFileName=self.dbFileName,
            dbDirectory=self.dbDirectory,
            dbKey=self.dbKey,
            plRunDate=self.pipelineRunDate,
        )
        conn = xferDB.connectDB()
        settingsPipeline = xferDB.configPipeline(conn)
        settingsODK = xferDB.configODK(conn)
        settingsOpenVA = xferDB.configOpenVA(
            conn, settingsPipeline.algorithm, settingsPipeline.workingDirectory
        )
        settings = {
            "pipeline": settingsPipeline,
            "odk": settingsODK,
            "openVA": settingsOpenVA,
        }
        if self.useDHIS:
            settingsDHIS = xferDB.configDHIS(conn, settingsPipeline.algorithm)
            settings["dhis"] = settingsDHIS
            conn.close()
            return settings


[docs]    def runODK(self, argsODK, argsPipeline):
        """Run check duplicates, copy file, and briefcase.

        This method downloads data from either (1) an ODK Central server,
        using :meth:`ODK.central() <openva_pipeline.odk.ODK.central>`, or
        (2) an ODK Aggregate server using the Java application ODK Briefcase,
        by calling the method
        :meth:`ODK.briefcase() <openva_pipeline.odk.ODK.briefcase>`.  The
        configuration settings are taken from the argument
        argsODK (see :meth:`Pipeline.config() <config>`)
        , and downloads verbal autopsy (VA)
        records as a (csv) export from an ODK Central/Aggregate server.  If there
        is a previous ODK export file, this method merges the files by
        keeping only the unique VA records.

        :param argsODK: Arguments passed to connect and download records
          from the ODK Central/Aggregate server.
        :type argsODK: named tuple
        :param argsPipeline: Arguments for configuration the openva pipeline.
        :type argsPipeline: named tuple
        :return: Return value from method subprocess.run()
        :rtype: subprocess.CompletedProcess
        """

        pipelineODK = ODK(argsODK, argsPipeline.workingDirectory)
        pipelineODK.mergeToPrevExport()
        if argsODK.odkUseCentral == "True":
            odkCentral = pipelineODK.central()
        else:
            odkBC = pipelineODK.briefcase()
        xferDB = TransferDB(
            dbFileName=self.dbFileName,
            dbDirectory=self.dbDirectory,
            dbKey=self.dbKey,
            plRunDate=self.pipelineRunDate,
        )
        conn = xferDB.connectDB()
        xferDB.configPipeline(conn)
        xferDB.checkDuplicates(conn)
        conn.close()
        if argsODK.odkUseCentral == "True":
            return odkCentral
        else:
            return odkBC


[docs]    def runOpenVA(self, argsOpenVA, argsPipeline, odkID, runDate):
        """Create & run script or run smartva.

        This method runs the through the suite of methods in the
        :class:`OpenVA <openva_pipeline.openVA.OpenVA>`.
        class.  The list of tasks performed (in order) are: (1) call the method
        :meth:`OpenVA.copyVA() <openva_pipeline.openVA.OpenVA.copyVA>`
        to copy over CSV files with VA data (retrieved from ODK Aggregate);
        (2) use the method
        :meth:`OpenVA.rScript() <openva_pipeline.openVA.OpenVA.rScript>`
        to create an R script; and (3) call the method
        :meth:`OpenVA.getCOD() <openva_pipeline.openVA.OpenVA.getCOD>` to
        run the R script that estimates the causes of death and stores the
        results in "OpenVAFiles/recordStorage.csv" and
        "OpenVAFiles/entityAttributeValue.csv" (the former serving as the
        blob posted to DHIS2).

        :param argsOpenVA: Configuration settings for openVA.
        :type argsOpenVA: named tuple
        :param argsPipeline: Configuration settings for OpenVA Pipeline
        :type argsPipeline: named tuple
        :param odkID: column/variable name of VA record ID in ODK export
        :type odkID: string
        :param runDate: date and time when OpenVA Pipeline ran
        :type runDate: nowDate.strftime("%Y-%m-%d_%H:%M:%S")
        :return: an indicator of zero VA records in the ODK export
        :rtype: dictionary
        """

        pipelineOpenVA = OpenVA(
            vaArgs=argsOpenVA, pipelineArgs=argsPipeline, odkID=odkID, runDate=runDate
        )
        zeroRecords = pipelineOpenVA.copyVA()
        rOut = {"zeroRecords": zeroRecords}
        if not zeroRecords:
            pipelineOpenVA.rScript()
            completed = pipelineOpenVA.getCOD()
            # rOut["completed"] = completed
            rOut["returncode"] = completed.returncode
        return rOut


[docs]    def runDHIS(self, argsDHIS, argsPipeline):
        """Connect to API and post events.

        This method first calls the method
        :meth:`DHIS.connect() <openva_pipeline.dhis.DHIS.connect>`
        to establish a connection with a DHIS2 server and, second
        calls the method
        :meth:`DHIS.postVA() <openva_pipeline.dhis.DHIS.postVA>` to
        post VA data, the assigned causes of death, and associated
        metadata (concerning cause assignment).

        :param argsDHIS: Configuration settings for connecting to DHIS2 server.
        :type argsOpenVA: named tuple
        :param argsPipeline: Configuration settings for OpenVA Pipeline
        :type argsPipeline: named tuple
        :return: VA Program ID from the DHIS2 server, the log from
          the DHIS2 connection, and the number of records posted to DHIS2
        :rtype: dictionary
        """

        pipelineDHIS = DHIS(argsDHIS, argsPipeline.workingDirectory)
        apiDHIS = pipelineDHIS.connect()
        postLog = pipelineDHIS.postVA(apiDHIS)
        pipelineDHIS.verifyPost(postLog, apiDHIS)

        dhisOut = {
            "vaProgramUID": pipelineDHIS.vaProgramUID,
            "postLog": postLog,
            "nPostedRecords": pipelineDHIS.nPostedRecords,
        }
        return dhisOut


[docs]    def storeResultsDB(self):
        """Store VA results in Transfer database."""

        xferDB = TransferDB(
            dbFileName=self.dbFileName,
            dbDirectory=self.dbDirectory,
            dbKey=self.dbKey,
            plRunDate=self.pipelineRunDate,
        )
        conn = xferDB.connectDB()
        xferDB.configPipeline(conn)
        xferDB.storeVA(conn)
        conn.close()


[docs]    def closePipeline(self):
        """Update ODK_Conf ODKLastRun in Transfer DB and clean up files.

        This method calls methods in the
        :class:`TransferDB <openva_pipeline.transferDB.TransferDB>`
        class to remove the data files created at each step of the
        pipeline.  More specifically, it runs
        :meth:`TransferDB.cleanODK() <openva_pipeline.transferDB.TransferDB.cleanODK>`
        to remove the ODK Briefcase export files ("ODKFiles/odkBCExportNew.csv"
        and "ODKFiles/odkBCExportPrev.csv") if they exist;
        :meth:`TransferDB.cleanOpenVA() <openva_pipeline.transferDB.TransferDB.cleanOpenVA>`
        to remove the input data file ("OpenVAFiles/openVA_input.csv") and the
        output files ("OpenVAFiles/recordStorage.csv",
        "OpenVAFiles/newStorage.csv", and
        "OpenVAFiles/entityAttributeValue.csv") -- note that all of these
        results are stored in either/both of the Transfer DB and the DHIS2
        server's VA program; and, third, the method
        :meth:`TransferDB.cleanDHIS() <openva_pipeline.transferDB.TransferDB.cleanDHIS>`
        is called to remove the blobs posted to the DHIS2 server and stored in the
        folder "DHIS/blobs".  Finally, this method updates the Transfer DB's
        value in the ODK_Conf table's variable odkLastRun so the next ODK
        Export file does not include VA records already processed through the
        pipeline.
        """

        xferDB = TransferDB(
            dbFileName=self.dbFileName,
            dbDirectory=self.dbDirectory,
            dbKey=self.dbKey,
            plRunDate=self.pipelineRunDate,
        )
        conn = xferDB.connectDB()
        xferDB.configPipeline(conn)
        xferDB.cleanODK()
        xferDB.cleanOpenVA()
        xferDB.cleanDHIS()
        xferDB.updateODKLastRun(conn, self.pipelineRunDate)
        conn.close()






          

      

      

    

  

    
      
          
            
  Source code for openva_pipeline.runPipeline

# ------------------------------------------------------------------------------#
#    Copyright (C) 2018  Jason Thomas, Samuel J. Clark, & Martin Bratschi
#
#    This program is free software: you can redistribute it and/or modify
#    it under the terms of the GNU General Public License as published by
#    the Free Software Foundation, either version 3 of the License, or
#    (at your option) any later version.
#
#    This program is distributed in the hope that it will be useful,
#    but WITHOUT ANY WARRANTY; without even the implied warranty of
#    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
#    GNU General Public License for more details.
#
#    You should have received a copy of the GNU General Public License
#    along with this program.  If not, see <http://www.gnu.org/licenses/>.
# ------------------------------------------------------------------------------#

import sys
import os
import requests
from pysqlcipher3 import dbapi2 as sqlcipher

from openva_pipeline.pipeline import Pipeline
from openva_pipeline.exceptions import PipelineError
from openva_pipeline.exceptions import DatabaseConnectionError
from openva_pipeline.exceptions import PipelineConfigurationError
from openva_pipeline.exceptions import ODKError
from openva_pipeline.exceptions import OpenVAError
from openva_pipeline.exceptions import SmartVAError
from openva_pipeline.exceptions import DHISError


[docs]def createTransferDB(database_file_name, database_directory, database_key):
    """Create the (SQLite encrypted) Transfer Database.

    :param database_file_name: File name for the Transfer Database.
    :param database_directory: Path of the Transfer Database.
    :param datatbase_key: Encryption key for the Transfer Database
    :param export_to_DHIS: Indicator for posting VA records to a DHIS2 server.
    """

    dbPath = os.path.join(database_directory, database_file_name)

    sqlPath = os.path.abspath(
        os.path.join(os.path.dirname(__file__), "sql/pipelineDB.sql")
    )
    try:
        conn = sqlcipher.connect(dbPath)
    except (sqlcipher.DatabaseError, sqlcipher.OperationalError) as e:
        raise DatabaseConnectionError("Unable to create database..." + str(e))
    try:
        parSetKey = '"' + database_key + '"'
        conn.execute("PRAGMA key = " + parSetKey)
        # c = conn.cursor()
    except (sqlcipher.DatabaseError, sqlcipher.OperationalError) as e:
        raise DatabaseConnectionError("Unable to set encryption key..." + str(e))
    try:
        with open(sqlPath, "r", newline="\n", encoding="utf-8") as sqlScript:
            # c.executescript(sqlScript.read())
            conn.executescript(sqlScript.read())
    except (sqlcipher.DatabaseError, sqlcipher.OperationalError) as e:
        raise DatabaseConnectionError(
            "Problem running script (pipelineDB.sql)..." + str(e)
        )



[docs]def runPipeline(
    database_file_name, database_directory, database_key, export_to_DHIS=True
):
    """Runs through all steps of the OpenVA Pipeline

    This function is a wrapper for the Pipeline class, which
    runs through all steps of the OpenVA Pipeline -- (1) connect to
    Transfer Database (to retrieve configuration settings); (2) connect to
    ODK Aggregate to download a CSV file with VA records; (3) run openVA
    (or SmartVA) to assign cause of death; and (4) store CoD results and
    VA data in the Transfer Database as well as a DHIS2 VA Program (if
    requested).

    :param database_file_name: File name for the Transfer Database.
    :param database_directory: Path of the Transfer Database.
    :param datatbase_key: Encryption key for the Transfer Database
    :param export_to_DHIS: Indicator for posting VA records to a DHIS2 server.
    :type export_to_DHIS: (Boolean)
    """

    pl = Pipeline(
        dbFileName=database_file_name,
        dbDirectory=database_directory,
        dbKey=database_key,
        useDHIS=export_to_DHIS,
    )
    try:
        settings = pl.config()
    except PipelineConfigurationError as e:
        pl.logEvent(str(e), "Error")
        sys.exit(1)

    settingsPipeline = settings["pipeline"]
    settingsODK = settings["odk"]
    settingsOpenVA = settings["openVA"]
    settingsDHIS = settings["dhis"]

    try:
        pl.runODK(settingsODK, settingsPipeline)
        pl.logEvent("ODK Export Completed Successfully", "Event")
    except ODKError as e:
        pl.logEvent(str(e), "Error")
        sys.exit(1)

    try:
        rOut = pl.runOpenVA(
            settingsOpenVA, settingsPipeline, settingsODK.odkID, pl.pipelineRunDate
        )
        pl.logEvent("OpenVA Analysis Completed Successfully", "Event")
    except (OpenVAError, SmartVAError) as e:
        pl.logEvent(str(e), "Error")
        sys.exit(1)

    if rOut["zeroRecords"] == True:
        pl.logEvent("No new VA records from ODK (now exiting)", "Event")
        sys.exit(0)

    if export_to_DHIS:
        try:
            pl.runDHIS(settingsDHIS, settingsPipeline)
            pl.logEvent("Posted Events to DHIS2 Successfully", "Event")
        except DHISError as e:
            pl.logEvent(str(e), "Error")
            sys.exit(1)

    try:
        pl.storeResultsDB()
        pl.logEvent("Stored Records to Xfer Database Successfully", "Event")
    except (PipelineError, DatabaseConnectionError, PipelineConfigurationError) as e:
        pl.logEvent(str(e), "Error")
        sys.exit(1)

    try:
        pl.closePipeline()
        pl.logEvent("Successfully Completed Run of Pipeline", "Event")
    except (DatabaseConnectionError, DatabaseConnectionError) as e:
        pl.logEvent(str(e), "Error")
        sys.exit(1)



def downloadBriefcase():
    """Download the ODK Briefcase (v1.18.0) jar file from Git Hub."""

    bcURL = "https://github.com/getodk/briefcase/releases/download/v1.18.0/ODK-Briefcase-v1.18.0.jar"
    try:
        with open("ODK-Briefcase-v1.18.0.jar", "wb") as bcFile:
            r = requests.get(bcURL)
            bcFile.write(r.content)
        os.chmod("ODK-Briefcase-v1.18.0.jar", 0o744)
    except (requests.RequestException, IOError) as e:
        raise ODKError("Error downloading Briefcase: {}".format(str(e)))


def downloadSmartVA():
    """Download the smartva (linux) binary application file from Git Hub."""

    smartvaURL = (
        "https://github.com/ihmeuw/SmartVA-Analyze/releases/download/v2.0.0/smartva"
    )
    try:
        with open("smartva", "wb") as smartvaBinary:
            r = requests.get(smartvaURL)
            smartvaBinary.write(r.content)
        os.chmod("smartva", 0o777)
    except (requests.RequestException, IOError) as e:
        raise SmartVAError("Error downloading smartva: {}".format(str(e)))


# if __name__ == "__main__":
#     runPipeline(database_file_name= "run_Pipeline.db",
#                 database_directory = "tests",
#                 database_key = "enilepiP")




          

      

      

    

  

    
      
          
            
  Source code for openva_pipeline.transferDB

"""
openva.transferDB
-----------------

This module handles interactions with the Transfer database.
"""

import os
import shutil
import collections
import datetime
import sqlite3
from pickle import dumps
from pandas import read_csv
from pysqlcipher3 import dbapi2 as sqlcipher

from .exceptions import DatabaseConnectionError
from .exceptions import PipelineConfigurationError
from .exceptions import ODKConfigurationError
from .exceptions import DatabaseConnectionError
from .exceptions import PipelineError
from .exceptions import OpenVAConfigurationError
from .exceptions import DHISConfigurationError


[docs]class TransferDB:
    """This class handles interactions with the Transfer database.

    The Pipeline accesses configuration information from the Transfer database,
    and also stores log messages and verbal autopsy records in the DB.  The
    Transfer database is encrypted using sqlcipher3 (and the pysqlcipher3
    module is imported to establish DB connection).

    Parameters

    :param dbFileName: File name of the Tranfser database.
    :type dbFileName: str
    :param dbDirectory: Path of folder containing the Transfer database.
    :type dbDirectory: str
    :param dbKey: Encryption key for the Transfer database.
    :type dbKey: str
    :param plRunDate: Date when pipeline started latest
      run (YYYY-MM-DD_hh:mm:ss).
    :type plRunDate: date
    """

    def __init__(self, dbFileName, dbDirectory, dbKey, plRunDate):

        self.dbFileName = dbFileName
        self.dbDirectory = dbDirectory
        self.dbKey = dbKey
        self.dbPath = os.path.join(dbDirectory, dbFileName)
        self.workingDirectory = None
        self.plRunDate = plRunDate

[docs]    def connectDB(self):
        """Connect to Transfer database.

        Uses parameters supplied to the parent class, TransferDB, to connect to
        the (encrypted) Transfer database.

        :returns: Used to query (encrypted) SQLite database.
        :rtype: SQLite database connection object
        :raises: DatabaseConnectionError
        """

        dbFilePresent = os.path.isfile(self.dbPath)
        if not dbFilePresent:
            raise DatabaseConnectionError("")

        conn = sqlcipher.connect(self.dbPath)
        parSetKey = '"' + self.dbKey + '"'
        conn.execute("PRAGMA key = " + parSetKey)
        try:
            sqlTestConnection = (
                "SELECT name FROM SQLITE_MASTER " "where type = 'table';"
            )
            conn.execute(sqlTestConnection)
        except (sqlcipher.DatabaseError) as e:
            raise DatabaseConnectionError("Database password error..." + str(e))

        return conn


[docs]    def configPipeline(self, conn):
        """Grabs Pipline configuration settings.

        This method queries the Pipeline_Conf table in Transfer database and
        returns a tuple with attributes (1) algorithmMetadataCode; (2)
        codSource; (3) algorithm; and (4) workingDirectory.

        :returns: Arguments needed to configure the OpenVA Pipeline
          alogrithmMetadataCode - attribute describing VA data
          codSource - attribute detailing the source of the Cause of Death list
          algorithm - attribute indicating which VA algorithm to use
          workingDirectory - attribute indicating the working directory
        :rtype: tuple
        :raises: PipelineConfigurationError
        """

        c = conn.cursor()

        # try:
        #     c.execute("SELECT dhisCode from Algorithm_Metadata_Options;")
        #     metadataQuery = c.fetchall()
        # except (sqlcipher.OperationalError) as e:
        #     raise PipelineConfigurationError \
        #         ("Problem in database table Algorithm_Metadata_Options..." +
        #          str(e)
        #         )

        try:
            sqlPipeline = (
                "SELECT algorithmMetadataCode, codSource, algorithm, "
                "workingDirectory FROM Pipeline_Conf;"
            )
            queryPipeline = c.execute(sqlPipeline).fetchall()
        except (sqlcipher.OperationalError) as e:
            raise PipelineConfigurationError(
                "Problem in database table Pipeline_Conf..." + str(e)
            )

        algorithmMetadataCode = queryPipeline[0][0]
        # if algorithmMetadataCode not in [j for i in metadataQuery for j in i]:
        #     raise PipelineConfigurationError \
        #         ("Problem in database: Pipeline_Conf.algorithmMetadataCode")
        codSource = queryPipeline[0][1]
        if codSource not in ("ICD10", "WHO", "Tariff"):
            raise PipelineConfigurationError(
                "Problem in database: Pipeline_Conf.codSource"
            )
        algorithm = queryPipeline[0][2]
        if algorithm not in ("InterVA", "InSilicoVA", "SmartVA"):
            raise PipelineConfigurationError(
                "Problem in database: Pipeline_Conf.algorithm"
            )
        workingDirectory = queryPipeline[0][3]
        if not os.path.isdir(workingDirectory):
            raise PipelineConfigurationError(
                "Problem in database: Pipeline_Conf.workingDirectory"
            )

        ntPipeline = collections.namedtuple(
            "ntPipeline",
            ["algorithmMetadataCode", "codSource", "algorithm", "workingDirectory"],
        )
        settingsPipeline = ntPipeline(
            algorithmMetadataCode, codSource, algorithm, workingDirectory
        )
        self.workingDirectory = workingDirectory
        return settingsPipeline


[docs]    def configODK(self, conn):
        """Query ODK configuration settings from database.

        This method is intended to be used in conjunction with (1)
        :meth:`TransferDB.connectDB() <connectDB>`, which establishes a
        connection to a database with the Pipeline configuration settings;
        and (2) :meth:`ODK.briefcase() <openva_pipeline.odk.ODK.briefcase>`,
        which establishes a connection to an ODK Aggregate server.  Thus,
        TransferDB.configODK() gets its input from
        :meth:`TransferDB.connectDB() <connectDB>` and the output from
        TransferDB.configODK() is a valid argument for
        :meth:`ODK.briefcase()<openva_pipeline.odk.ODK.briefcase>`.

        :param conn: A connection to the Transfer Database (e.g. the object
          returned from :meth:`TransferDB.connectDB() <connectDB>`.)
        :type conn: sqlite3 Connection object
        :returns: Contains all parameters for
          :meth:`ODK.briefcase()<openva_pipeline.odk.ODK.briefcase>`.
        :rtype: tuple
        :raises: ODKConfigurationError
        """

        c = conn.cursor()
        sqlODK = (
            "SELECT odkID, odkURL, odkUser, odkPassword, odkFormID, "
            "odkLastRun, odkUseCentral, odkProjectNumber FROM ODK_Conf;"
        )
        try:
            queryODK = c.execute(sqlODK).fetchall()
        except (sqlcipher.OperationalError) as e:
            raise ODKConfigurationError(
                "Problem in database table ODK_Conf..." + str(e)
            )
        odkID = queryODK[0][0]
        odkURL = queryODK[0][1]
        startHTML = odkURL[0:7]
        startHTMLS = odkURL[0:8]
        if not (startHTML == "http://" or startHTMLS == "https://"):
            raise ODKConfigurationError("Problem in database: ODK_Conf.odkURL")
        odkUser = queryODK[0][2]
        odkPassword = queryODK[0][3]
        odkFormID = queryODK[0][4]
        odkLastRun = queryODK[0][5]
        odkUseCentral = queryODK[0][6]
        odkProjectNumber = queryODK[0][7]
        # odkLastRunResult = queryODK[0][6]
        # if not odkLastRunResult in ("success", "fail"):
        #     raise ODKConfigurationError \
        #         ("Problem in database: ODK_Conf.odkLastRunResult")
        odkLastRunDate = datetime.datetime.strptime(
            odkLastRun, "%Y-%m-%d_%H:%M:%S"
        ).strftime("%Y/%m/%d")
        odkLastRunDatePrev = (
            datetime.datetime.strptime(odkLastRunDate, "%Y/%m/%d")
            - datetime.timedelta(days=1)
        ).strftime("%Y/%m/%d")

        ntODK = collections.namedtuple(
            "ntODK",
            [
                "odkID",
                "odkURL",
                "odkUser",
                "odkPassword",
                "odkFormID",
                "odkLastRun",
                # "odkLastRunResult",
                "odkLastRunDate",
                "odkLastRunDatePrev",
                "odkUseCentral",
                "odkProjectNumber",
            ],
        )
        settingsODK = ntODK(
            odkID,
            odkURL,
            odkUser,
            odkPassword,
            odkFormID,
            odkLastRun,
            # odkLastRunResult,
            odkLastRunDate,
            odkLastRunDatePrev,
            odkUseCentral,
            odkProjectNumber,
        )

        return settingsODK


[docs]    def updateODKLastRun(self, conn, plRunDate):
        """Update Transfer Database table ODK_Conf.odkLastRun

        :param conn: A connection to the Transfer Database (e.g. the object
          returned from :meth:`TransferDB.connectDB() <connectDB>`.)
        :type conn: sqlite3 Connection object
        :param plRunDate: Date when pipeline started latest run
        :type plRunDate: date (YYYY-MM-DD_hh:mm:ss)
        """

        c = conn.cursor()
        sql = "UPDATE ODK_Conf SET odkLastRun = ?"
        par = (plRunDate,)
        c.execute(sql, par)
        conn.commit()


[docs]    def checkDuplicates(self, conn):
        """Search for duplicate VA records.

        This method searches for duplicate VA records in ODK Briefcase export
        file and the Tranfser DB.  If duplicates are found, a warning message
        is logged to the EventLog table in the Transfer database and the
        duplicate records are removed from the ODK Briefcase export file.

        :param conn: A connection to the Transfer Database (e.g. the object
          returned from :meth:`TransferDB.connectDB() <connectDB>`.)
        :type conn: sqlite3 Connection object
        :raises: DatabaseConnectionError, PipelineError
        """

        if self.workingDirectory is None:
            raise PipelineError("Need to run configPipeline.")
        c = conn.cursor()
        odkBCExportPath = os.path.join(
            self.workingDirectory, "ODKFiles", "odkBCExportNew.csv"
        )
        dfODK = read_csv(odkBCExportPath)
        dfODKID = dfODK["meta-instanceID"]

        sql = "SELECT id FROM VA_Storage"
        c.execute(sql)
        vaIDs = c.fetchall()
        vaIDsList = [j for i in vaIDs for j in i]
        vaDuplicates = set(dfODKID).intersection(set(vaIDsList))
        timeFMT = datetime.datetime.now().strftime("%Y-%m-%d_%H:%M:%S")
        if len(vaDuplicates) > 0:
            nDuplicates = len(vaDuplicates)
            sqlXferDB = (
                "INSERT INTO EventLog "
                "(eventDesc, eventType, eventTime) VALUES (?, ?, ?)"
            )
            eventDescPart1 = [
                "Removing duplicate records from ODK Export with"
                + "ODK Meta-Instance ID: "
            ] * nDuplicates
            eventDescPart2 = list(vaDuplicates)
            eventDesc = [x + y for x, y in zip(eventDescPart1, eventDescPart2)]
            eventType = ["Warning"] * nDuplicates
            eventTime = [timeFMT] * nDuplicates
            par = list(zip(eventDesc, eventType, eventTime))
            c.executemany(sqlXferDB, par)
            conn.commit()
            df_no_duplicates = dfODK[~dfODK["meta-instanceID"].isin(list(vaDuplicates))]
            try:
                df_no_duplicates.to_csv(odkBCExportPath, index=False)
            except (PermissionError, OSError) as exc:
                raise PipelineError(
                    "Error trying to create new CSV file after "
                    + "removing duplicate records in ODK Export"
                ) from exc


[docs]    def configOpenVA(self, conn, algorithm, pipelineDir):
        """Query OpenVA configuration settings from database.

        This method is intended to receive its input (a Connection object)
        from :meth:`TransferDB.connectDB() <connectDB>`, which establishes a
        connection to a database with the Pipeline configuration settings.  It
        sets up the configuration for all of the VA algorithms included in the
        R package openVA.  The output from
        :meth:`configOpenVA() <configOpenVA>` serves as an input to the method
        :meth:`OpenVA.setAlgorithmParameters() <openva_pipeline.odk.ODK.setAlgorithmParameters>`.
        This is a wrapper function that calls :meth:`configInterVA`,
        :meth:`configInSilicoVA`, and :meth:`configSmartVA` to actually pull
        configuration settings from the database.

        :param conn: A connection to the Transfer Database (e.g. the object
          returned from :meth:`TransferDB.connectDB() <connectDB>`.)
        :type conn: sqlite3 Connection object
        :param algorithm: VA algorithm used by R package openVA
        :type algorithm: str
        :param pipelineDir: Working directory for the Pipeline
        :type pipelineDir: str
        :returns: Contains all parameters needed for
          OpenVA.setAlgorithmParameters().
        :rtypes: tuple
        :raises: OpenVAConfigurationError
        """

        if algorithm == "InterVA":
            settingsInterVA = self._configInterVA(conn, pipelineDir)
            return settingsInterVA
        elif algorithm == "InSilicoVA":
            settingsInSilicoVA = self._configInSilicoVA(conn, pipelineDir)
            return settingsInSilicoVA
        elif algorithm == "SmartVA":
            settingsSmartVA = self._configSmartVA(conn, pipelineDir)
            return settingsSmartVA
        else:
            raise PipelineConfigurationError(
                "Not an acceptable parameter for 'algorithm'."
            )


    def _configInterVA(self, conn, pipelineDir):
        """Query OpenVA configuration settings from database.

        This method is called by configOpenVA when the VA algorithm is either
        InterVA4 or InterVA5.

        :param conn: A connection to the Transfer Database (e.g. the object
          returned from :meth:`TransferDB.connectDB() <connectDB>`.)
        :type conn: sqlite3 Connection object
        :param pipelineDir: Working directory for the Pipeline
        :type pipelineDir: str
        :returns: Contains all parameters needed for
          OpenVA.setAlgorithmParameters().
        :rtype: tuple
        :raises: OpenVAConfigurationError
        """

        c = conn.cursor()

        try:
            sqlInterVA = "SELECT version, HIV, Malaria FROM InterVA_Conf;"
            queryInterVA = c.execute(sqlInterVA).fetchall()
        except (sqlcipher.OperationalError) as e:
            raise PipelineConfigurationError(
                "Problem in database table InterVA_Conf..." + str(e)
            )

        # Database Table: InterVA_Conf
        intervaVersion = queryInterVA[0][0]
        if not intervaVersion in ("4", "5"):
            raise OpenVAConfigurationError(
                "Problem in database: InterVA_Conf.version "
                "(valid options: '4' or '5')."
            )
        intervaHIV = queryInterVA[0][1]
        if not intervaHIV in ("v", "l", "h"):
            raise OpenVAConfigurationError(
                "Problem in database: InterVA_Conf.HIV "
                "(valid options: 'v', 'l', or 'h')."
            )
        intervaMalaria = queryInterVA[0][2]
        if not intervaMalaria in ("v", "l", "h"):
            raise OpenVAConfigurationError(
                "Problem in database: InterVA_Conf.Malaria "
                "(valid options: 'v', 'l', or 'h')."
            )

        # Database Table: Advanced_InterVA_Conf
        try:
            sqlAdvancedInterVA = (
                "SELECT output, append, groupcode, "
                "replicate, replicate_bug1, replicate_bug2 "
                "FROM Advanced_InterVA_Conf;"
            )
            queryAdvancedInterVA = c.execute(sqlAdvancedInterVA).fetchall()
        except (sqlcipher.OperationalError) as e:
            raise PipelineConfigurationError(
                "Problem in database table Advanced_InterVA_Conf..." + str(e)
            )

        intervaOutput = queryAdvancedInterVA[0][0]
        if not intervaOutput in ("classic", "extended"):
            raise OpenVAConfigurationError(
                "Problem in database: Advanced_InterVA_Conf.output."
            )
        intervaAppend = queryAdvancedInterVA[0][1]
        if not intervaAppend in ("TRUE", "FALSE"):
            raise OpenVAConfigurationError(
                "Problem in database: Advanced_InterVA_Conf.append."
            )
        intervaGroupcode = queryAdvancedInterVA[0][2]
        if not intervaGroupcode in ("TRUE", "FALSE"):
            raise OpenVAConfigurationError(
                "Problem in database: Advanced_InterVA_Conf.groupcode."
            )
        intervaReplicate = queryAdvancedInterVA[0][3]
        if not intervaReplicate in ("TRUE", "FALSE"):
            raise OpenVAConfigurationError(
                "Problem in database: Advanced_InterVA_Conf.replicate."
            )
        intervaReplicateBug1 = queryAdvancedInterVA[0][4]
        if not intervaReplicateBug1 in ("TRUE", "FALSE"):
            raise OpenVAConfigurationError(
                "Problem in database: Advanced_InterVA_Conf.replicate_bug1."
            )
        intervaReplicateBug2 = queryAdvancedInterVA[0][5]
        if not intervaReplicateBug2 in ("TRUE", "FALSE"):
            raise OpenVAConfigurationError(
                "Problem in database: Advanced_InterVA_Conf.replicate_bug2."
            )

        ntInterVA = collections.namedtuple(
            "ntInterVA",
            [
                "InterVA_Version",
                "InterVA_HIV",
                "InterVA_Malaria",
                "InterVA_output",
                "InterVA_append",
                "InterVA_groupcode",
                "InterVA_replicate",
                "InterVA_replicate_bug1",
                "InterVA_replicate_bug2",
            ],
        )
        settingsInterVA = ntInterVA(
            intervaVersion,
            intervaHIV,
            intervaMalaria,
            intervaOutput,
            intervaAppend,
            intervaGroupcode,
            intervaReplicate,
            intervaReplicateBug1,
            intervaReplicateBug2,
        )
        return settingsInterVA

    def _configInSilicoVA(self, conn, pipelineDir):
        """Query OpenVA configuration settings from database.

        This method is called by configOpenVA when the VA algorithm is
        InSilicoVA.

        :param conn: A connection to the Transfer Database (e.g. the object
          returned from :meth:`TransferDB.connectDB() <connectDB>`.)
        :type conn: sqlite3 Connection object
        :param pipelineDir: Working directory for the Pipeline
        :type pipelineDir: str
        :returns: Contains all parameters needed for
          OpenVA.setAlgorithmParameters().
        :rtype: tuple
        :raises: OpenVAConfigurationError
        """

        c = conn.cursor()

        # Database Table: InSilicoVA_Conf
        try:
            sqlInSilicoVA = "SELECT data_type, Nsim FROM InSilicoVA_Conf;"
            queryInSilicoVA = c.execute(sqlInSilicoVA).fetchall()
        except (sqlcipher.OperationalError) as e:
            raise PipelineConfigurationError(
                "Problem in database table InSilicoVA_Conf..." + str(e)
            )

        insilicovaDataType = queryInSilicoVA[0][0]
        if not insilicovaDataType in ("WHO2012", "WHO2016"):
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.data_type "
                "(valid options: 'WHO2012' or 'WHO2016')."
            )
        insilicovaNsim = queryInSilicoVA[0][1]
        if insilicovaNsim in ("", None):
            raise OpenVAConfigurationError("Problem in database: InSilicoVA_Conf.Nsim")

        # Database Table: Advanced_InSilicoVA_Conf
        try:
            sqlAdvancedInSilicoVA = (
                "SELECT isNumeric, updateCondProb, "
                "keepProbbase_level, CondProb, "
                "CondProbNum, datacheck, "
                "datacheck_missing, external_sep, thin, "
                "burnin, auto_length, conv_csmf, "
                "jump_scale, levels_prior, "
                "levels_strength, trunc_min, trunc_max, "
                "subpop, java_option, seed, phy_code, "
                "phy_cat, phy_unknown, phy_external, "
                "phy_debias, exclude_impossible_cause, "
                "no_is_missing, indiv_CI, groupcode "
                "FROM Advanced_InSilicoVA_Conf;"
            )
            queryAdvancedInSilicoVA = c.execute(sqlAdvancedInSilicoVA).fetchall()
        except (sqlcipher.OperationalError) as e:
            raise PipelineConfigurationError(
                "Problem in database table Advanced_InSilicoVA_Conf..." + str(e)
            )

        insilicovaIsNumeric = queryAdvancedInSilicoVA[0][0]
        if not insilicovaIsNumeric in ("TRUE", "FALSE"):
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.isNumeric "
                "(valid options: 'TRUE' or 'FALSE')."
            )
        insilicovaUpdateCondProb = queryAdvancedInSilicoVA[0][1]
        if not insilicovaUpdateCondProb in ("TRUE", "FALSE"):
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.updateCondProb "
                "(valid options: 'TRUE' or 'FALSE')."
            )
        insilicovaKeepProbbaseLevel = queryAdvancedInSilicoVA[0][2]
        if not insilicovaKeepProbbaseLevel in ("TRUE", "FALSE"):
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.keepProbbase_level "
                "(valid options: 'TRUE' or 'FALSE')."
            )
        insilicovaCondProb = queryAdvancedInSilicoVA[0][3]
        if insilicovaCondProb in ("", None):
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.CondProb "
                "(valid options: name of R object)."
            )
        insilicovaCondProbNum = queryAdvancedInSilicoVA[0][4]
        if not insilicovaCondProbNum == "NULL":
            try:
                floatCondProbNum = float(insilicovaCondProbNum)
            except ValueError:
                raise OpenVAConfigurationError(
                    "Problem in database: InSilicoVA_Conf.CondProbNum "
                    "(must be between '0' and '1')."
                )
            if not (0 <= floatCondProbNum <= 1):
                raise OpenVAConfigurationError(
                    "Problem in database: InSilicoVA_Conf.CondProbNum "
                    "(must be between '0' and '1')."
                )
        insilicovaDatacheck = queryAdvancedInSilicoVA[0][5]
        if not insilicovaDatacheck in ("TRUE", "FALSE"):
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.datacheck "
                "(valid options: 'TRUE' or 'FALSE')."
            )
        insilicovaDatacheckMissing = queryAdvancedInSilicoVA[0][6]
        if not insilicovaDatacheckMissing in ("TRUE", "FALSE"):
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.datacheck_missing "
                "(valid options: 'TRUE' or 'FALSE')."
            )
        insilicovaExternalSep = queryAdvancedInSilicoVA[0][7]
        if not insilicovaExternalSep in ("TRUE", "FALSE"):
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.external_sep "
                "(valid options: 'TRUE' or 'FALSE')."
            )
        insilicovaThin = queryAdvancedInSilicoVA[0][8]
        try:
            thinFloat = float(insilicovaThin)
        except ValueError:
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.thin " "(must be 'thin' > 0."
            )
        if thinFloat <= 0:
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.thin " "(must be 'thin' > 0."
            )
        insilicovaBurnin = queryAdvancedInSilicoVA[0][9]
        try:
            burninFloat = float(insilicovaBurnin)
        except ValueError:
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.burnin " "(must be 'burnin' > 0."
            )
        if burninFloat <= 0:
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.burnin " "(must be 'burnin' > 0."
            )
        insilicovaAutoLength = queryAdvancedInSilicoVA[0][10]
        if not insilicovaAutoLength in ("TRUE", "FALSE"):
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.auto_length "
                "(valid options: 'TRUE' or 'FALSE')."
            )
        insilicovaConvCSMF = queryAdvancedInSilicoVA[0][11]
        try:
            floatConvCSMF = float(insilicovaConvCSMF)
        except ValueError:
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.conv_csmf "
                "(must be between '0' and '1')."
            )
        if not (0 <= floatConvCSMF <= 1):
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.conv_csmf "
                "(must be between '0' and '1')."
            )
        insilicovaJumpScale = queryAdvancedInSilicoVA[0][12]
        try:
            floatJumpScale = float(insilicovaJumpScale)
        except ValueError:
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.jump_scale "
                "(must be greater than '0')."
            )
        if floatJumpScale <= 0:
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.jump_scale "
                "(must be greater than '0')."
            )
        insilicovaLevelsPrior = queryAdvancedInSilicoVA[0][13]
        if insilicovaLevelsPrior in ("", None):
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.levels_prior "
                "(valid options: name of R object)."
            )
        insilicovaLevelsStrength = queryAdvancedInSilicoVA[0][14]
        try:
            floatLevelsStrength = float(insilicovaLevelsStrength)
        except ValueError:
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.levels_strength "
                "(must be greater than '0')."
            )
        if floatLevelsStrength <= 0:
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.levels_strength "
                "(must be greater than '0')."
            )
        insilicovaTruncMin = queryAdvancedInSilicoVA[0][15]
        try:
            floatTruncMin = float(insilicovaTruncMin)
        except ValueError:
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.trunc_min "
                "(must be between '0' and '1')."
            )
        if not (0 <= floatTruncMin <= 1):
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.trunc_min "
                "(must be between '0' and '1')."
            )
        insilicovaTruncMax = queryAdvancedInSilicoVA[0][16]
        try:
            floatTruncMax = float(insilicovaTruncMax)
        except ValueError:
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.trunc_max "
                "(must be between '0' and '1')."
            )
        if not (0 <= floatTruncMax <= 1):
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.trunc_max "
                "(must be between '0' and '1')."
            )
        insilicovaSubpop = queryAdvancedInSilicoVA[0][17]
        if insilicovaSubpop in ("", None):
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.subpop "
                "(valid options: name of R object)."
            )
        insilicovaJavaOption = queryAdvancedInSilicoVA[0][18]
        if insilicovaJavaOption == "" or len(insilicovaJavaOption) < 6:
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.java_option "
                "(should look like '-Xmx1g')."
            )
        joLength = len(insilicovaJavaOption)
        joLastChar = insilicovaJavaOption[(joLength - 1)]
        joFirst4Char = insilicovaJavaOption[0:4]
        joMemSize = insilicovaJavaOption[4 : (joLength - 1)]
        if not joFirst4Char == "-Xmx":
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.java_option "
                "(should start with '-Xmx')."
            )
        if not joLastChar in ("m", "g"):
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.java_option "
                "(should end with 'g' for gigabyts or 'm' for megabytes)."
            )
        try:
            float_joMemSize = float(joMemSize)
        except ValueError:
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.java_option "
                "(should look like '-Xmx1g')."
            )
        if float_joMemSize <= 0:
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.java_option "
                "(should look like '-Xmx1g')."
            )
        insilicovaSeed = queryAdvancedInSilicoVA[0][19]
        try:
            float(insilicovaSeed)
        except:
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.seed "
                "(must be between a number; preferably an integer)."
            )
        insilicovaPhyCode = queryAdvancedInSilicoVA[0][20]
        if insilicovaPhyCode in ("", None):
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.phy_code "
                "(valid options: name of R object)."
            )
        insilicovaPhyCat = queryAdvancedInSilicoVA[0][21]
        if insilicovaPhyCat in ("", None):
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.phy_cat "
                "(valid options: name of R object)."
            )
        insilicovaPhyUnknown = queryAdvancedInSilicoVA[0][22]
        if insilicovaPhyUnknown in ("", None):
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.phy_unknown "
                "(valid options: name of R object)."
            )
        insilicovaPhyExternal = queryAdvancedInSilicoVA[0][23]
        if insilicovaPhyExternal in ("", None):
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.phy_external "
                "(valid options: name of R object)."
            )
        insilicovaPhyDebias = queryAdvancedInSilicoVA[0][24]
        if insilicovaPhyDebias in ("", None):
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.phy_debias "
                "(valid options: name of R object)."
            )
        insilicovaExcludeImpossibleCause = queryAdvancedInSilicoVA[0][25]
        if not insilicovaExcludeImpossibleCause in ("subset", "all", "InterVA", "none"):
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.exclude_impossible_cause "
                "(valid options: 'subset', 'all', 'InterVA', and 'none')."
            )
        insilicovaNoIsMissing = queryAdvancedInSilicoVA[0][26]
        if not insilicovaNoIsMissing in ("TRUE", "FALSE"):
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.no_is_missing "
                "(valid options: 'TRUE' or 'FALSE')."
            )
        insilicovaIndivCI = queryAdvancedInSilicoVA[0][27]
        if not insilicovaIndivCI == "NULL":
            try:
                floatIndivCI = float(insilicovaIndivCI)
            except ValueError:
                raise OpenVAConfigurationError(
                    "Problem in database: InSilicoVA_Conf.indiv_CI "
                    "(must be between '0' and '1')."
                )
            if not (0 < floatIndivCI < 1):
                raise OpenVAConfigurationError(
                    "Problem in database: InSilicoVA_Conf.indiv_CI "
                    "(must be between '0' and '1')."
                )
        insilicovaGroupcode = queryAdvancedInSilicoVA[0][28]
        if not insilicovaGroupcode in ("TRUE", "FALSE"):
            raise OpenVAConfigurationError(
                "Problem in database: InSilicoVA_Conf.groupcode "
                "(valid options: 'TRUE' or 'FALSE')."
            )

        ntInSilicoVA = collections.namedtuple(
            "ntInSilicoVA",
            [
                "InSilicoVA_data_type",
                "InSilicoVA_Nsim",
                "InSilicoVA_isNumeric",
                "InSilicoVA_updateCondProb",
                "InSilicoVA_keepProbbase_level",
                "InSilicoVA_CondProb",
                "InSilicoVA_CondProbNum",
                "InSilicoVA_datacheck",
                "InSilicoVA_datacheck_missing",
                "InSilicoVA_external_sep",
                "InSilicoVA_thin",
                "InSilicoVA_burnin",
                "InSilicoVA_auto_length",
                "InSilicoVA_conv_csmf",
                "InSilicoVA_jump_scale",
                "InSilicoVA_levels_prior",
                "InSilicoVA_levels_strength",
                "InSilicoVA_trunc_min",
                "InSilicoVA_trunc_max",
                "InSilicoVA_subpop",
                "InSilicoVA_java_option",
                "InSilicoVA_seed",
                "InSilicoVA_phy_code",
                "InSilicoVA_phy_cat",
                "InSilicoVA_phy_unknown",
                "InSilicoVA_phy_external",
                "InSilicoVA_phy_debias",
                "InSilicoVA_exclude_impossible_cause",
                "InSilicoVA_no_is_missing",
                "InSilicoVA_indiv_CI",
                "InSilicoVA_groupcode",
            ],
        )
        settingsInSilicoVA = ntInSilicoVA(
            insilicovaDataType,
            insilicovaNsim,
            insilicovaIsNumeric,
            insilicovaUpdateCondProb,
            insilicovaKeepProbbaseLevel,
            insilicovaCondProb,
            insilicovaCondProbNum,
            insilicovaDatacheck,
            insilicovaDatacheckMissing,
            insilicovaExternalSep,
            insilicovaThin,
            insilicovaBurnin,
            insilicovaAutoLength,
            insilicovaConvCSMF,
            insilicovaJumpScale,
            insilicovaLevelsPrior,
            insilicovaLevelsStrength,
            insilicovaTruncMin,
            insilicovaTruncMax,
            insilicovaSubpop,
            insilicovaJavaOption,
            insilicovaSeed,
            insilicovaPhyCode,
            insilicovaPhyCat,
            insilicovaPhyUnknown,
            insilicovaPhyExternal,
            insilicovaPhyDebias,
            insilicovaExcludeImpossibleCause,
            insilicovaNoIsMissing,
            insilicovaIndivCI,
            insilicovaGroupcode,
        )
        return settingsInSilicoVA

    def _configSmartVA(self, conn, pipelineDir):
        """Query OpenVA configuration settings from database.

        This method is called by configOpenVA when the VA algorithm is
        SmartVA.

        :param conn: A connection to the Transfer Database (e.g. the object
          returned from :meth:`TransferDB.connectDB() <connectDB>`.)
        :type conn: sqlite3 Connection object
        :param pipelineDir: Working directory for the Pipeline
        :type pipelineDir: str
        :returns: Contains all parameters needed for OpenVA.setAlgorithmParameters().
        :rtype: tuple
        :raises: OpenVAConfigurationError
        """

        c = conn.cursor()

        try:
            sqlSmartVA = (
                "SELECT country, hiv, malaria, hce, freetext, "
                "figures, language FROM SmartVA_Conf;"
            )
            querySmartVA = c.execute(sqlSmartVA).fetchall()
        except (sqlcipher.OperationalError) as e:
            raise PipelineConfigurationError(
                "Problem in database table SmartVA_Conf..." + str(e)
            )

        try:
            sqlCountryList = "SELECT abbrev FROM SmartVA_Country;"
            queryCountryList = c.execute(sqlCountryList).fetchall()
        except (sqlcipher.OperationalError) as e:
            raise PipelineConfigurationError(
                "Problem in database table SmartVA_Country..." + str(e)
            )

        smartvaCountry = querySmartVA[0][0]
        if smartvaCountry not in [j for i in queryCountryList for j in i]:
            raise OpenVAConfigurationError("Problem in database: SmartVA_Conf.country")
        smartvaHIV = querySmartVA[0][1]
        if not smartvaHIV in ("True", "False"):
            raise OpenVAConfigurationError("Problem in database: SmartVA_Conf.hiv")
        smartvaMalaria = querySmartVA[0][2]
        if not smartvaMalaria in ("True", "False"):
            raise OpenVAConfigurationError("Problem in database: SmartVA_Conf.malaria")
        smartvaHCE = querySmartVA[0][3]
        if not smartvaHCE in ("True", "False"):
            raise OpenVAConfigurationError("Problem in database: SmartVA_Conf.hce")
        smartvaFreetext = querySmartVA[0][4]
        if not smartvaFreetext in ("True", "False"):
            raise OpenVAConfigurationError("Problem in database: SmartVA_Conf.freetext")
        smartvaFigures = querySmartVA[0][5]
        if not smartvaFigures in ("True", "False"):
            raise OpenVAConfigurationError("Problem in database: SmartVA_Conf.figures")
        smartvaLanguage = querySmartVA[0][6]
        if not smartvaLanguage in ("english", "chinese", "spanish"):
            raise OpenVAConfigurationError("Problem in database: SmartVA_Conf.language")

        ntSmartVA = collections.namedtuple(
            "ntSmartVA",
            [
                "SmartVA_country",
                "SmartVA_hiv",
                "SmartVA_malaria",
                "SmartVA_hce",
                "SmartVA_freetext",
                "SmartVA_figures",
                "SmartVA_language",
            ],
        )
        settingsSmartVA = ntSmartVA(
            smartvaCountry,
            smartvaHIV,
            smartvaMalaria,
            smartvaHCE,
            smartvaFreetext,
            smartvaFigures,
            smartvaLanguage,
        )
        return settingsSmartVA

[docs]    def configDHIS(self, conn, algorithm):
        """Query DHIS configuration settings from database.

        This method is intended to be used in conjunction with (1)
        :meth:`TransferDB.connectDB()<connectDB>`, which establishes a
        connection to a database with the Pipeline configuration settings;
        and (2) :meth:`DHIS.connect()<openva_pipeline.dhis.DHIS.connect>`,
        which establishes a connection to a DHIS server.  Thus,
        TransferDB.configDHIS() gets its input from
        :meth:`TransferDB.connectDB()<connectDB>` and the output from
        TransferDB.config() is a valid argument for
        :meth:`DHIS.connect()<openva_pipeline.dhis.DHIS.connect>`

        :param conn: A connection to the Transfer Database (e.g. the object
          returned from :meth:`TransferDB.connectDB() <connectDB>`.)
        :type conn: sqlite3 Connection object
        :param algorithm: VA algorithm used by R package openVA
        :type algorithm: str
        :returns: Contains all parameters for
          :meth:`DHIS.connect() <openva_pipeline.dhis.DHIS.connect>`.
        :rtype: tuple
        :raises: DHISConfigurationError
        """
        c = conn.cursor()
        try:
            sqlDHIS = (
                "SELECT dhisURL, dhisUser, dhisPassword, dhisOrgUnit " "FROM DHIS_Conf;"
            )
            queryDHIS = c.execute(sqlDHIS).fetchall()
        except (sqlcipher.OperationalError) as e:
            raise PipelineConfigurationError(
                "Problem in database table DHIS_Conf..." + str(e)
            )

        if algorithm == "SmartVA":
            sqlCODCodes = (
                "SELECT codName, codCode FROM COD_Codes_DHIS WHERE "
                "codSource = 'Tariff'"
            )
        else:
            sqlCODCodes = (
                "SELECT codName, codCode FROM COD_Codes_DHIS WHERE " "codSource = 'WHO'"
            )
        try:
            queryCODCodes = c.execute(sqlCODCodes).fetchall()
            dhisCODCodes = dict(queryCODCodes)
        except (sqlcipher.OperationalError) as e:
            raise DHISConfigurationError(
                "Problem in database table COD_Codes_DHIS..." + str(e)
            )

        dhisURL = queryDHIS[0][0]
        startHTML = dhisURL[0:7]
        startHTMLS = dhisURL[0:8]
        if not (startHTML == "http://" or startHTMLS == "https://"):
            raise DHISConfigurationError("Problem in database: DHIS_Conf.dhisURL")
        dhisUser = queryDHIS[0][1]
        if dhisUser == "" or dhisUser is None:
            raise DHISConfigurationError(
                "Problem in database: DHIS_Conf.dhisUser (is empty)"
            )
        dhisPassword = queryDHIS[0][2]
        if dhisPassword == "" or dhisPassword is None:
            raise DHISConfigurationError(
                "Problem in database: DHIS_Conf.dhisPassword (is empty)"
            )
        dhisOrgUnit = queryDHIS[0][3]
        if dhisOrgUnit == "" or dhisOrgUnit is None:
            raise DHISConfigurationError(
                "Problem in database: DHIS_Conf.dhisOrgUnit (is empty)"
            )

        ntDHIS = collections.namedtuple(
            "ntDHIS", ["dhisURL", "dhisUser", "dhisPassword", "dhisOrgUnit"]
        )
        settingsDHIS = ntDHIS(dhisURL, dhisUser, dhisPassword, dhisOrgUnit)

        return [settingsDHIS, dhisCODCodes]


[docs]    def storeVA(self, conn):
        """Store VA records in Transfer database.

        This method is intended to be used in conjunction with the
        :class:`DHIS <openva_pipeline.dhis.DHIS>` class, which prepares the
        records into the proper format for storage in the Transfer database.

        :param conn: A connection to the Transfer Database (e.g. the object
          returned from :meth:`TransferDB.connectDB() <connectDB>`.)
        :type conn: sqlite3 Connection object
        :raises: PipelineError, DatabaseConnectionError
        """

        if self.workingDirectory is None:
            raise PipelineError("Need to run configPipeline.")
        c = conn.cursor()
        newStoragePath = os.path.join(
            self.workingDirectory, "OpenVAFiles", "newStorage.csv"
        )
        dfNewStorage = read_csv(newStoragePath)
        timeFMT = datetime.datetime.now().strftime("%Y-%m-%d_%H:%M:%S")
        try:
            for row in dfNewStorage.itertuples():
                xferDBID = row[1]
                nElements = len(row) - 1
                xferDBOutcome = row[nElements]
                vaData = row[1], row[8 : (nElements - 1)]
                vaDataFlat = tuple(
                    [y for x in vaData for y in (x if isinstance(x, tuple) else (x,))]
                )
                xferDBRecord = dumps(vaDataFlat)
                sqlXferDB = (
                    "INSERT INTO VA_Storage "
                    "(id, outcome, record, dateEntered) "
                    "VALUES (?, ?, ?, ?)"
                )
                par = [xferDBID, xferDBOutcome, sqlite3.Binary(xferDBRecord), timeFMT]
                c.execute(sqlXferDB, par)
            conn.commit()
        except:
            raise DatabaseConnectionError("Problem storing VA record to Transfer DB.")


[docs]    def makePipelineDirs(self):
        """Create directories for storing files (if they don't exist).

        The method creates the following folders in the working directory (as
        set in the Transfer database table Pipeline_Conf): (1) ODKFiles for
        files containing verbal autopsy records from the ODK Aggregate server;
        (2) OpenVAFiles containing R scripts and results from the cause
        assignment algorithms; and (3) DHIS for holding blobs that will be
        stored in a data repository (DHIS2 server and/or the local Transfer
        database).

        :raises: PipelineError
        """

        odkPath = os.path.join(self.workingDir, "ODKFiles")
        openVAPath = os.path.join(self.workingDir, "OpenVAFiles")
        dhisPath = os.path.join(self.workingDir, "DHIS")

        if not os.path.isdir(odkPath):
            try:
                os.makedirs(odkPath)
            except OSError as e:
                raise PipelineError("Unable to create directory " + odkPath)
        if not os.path.isdir(openVAPath):
            try:
                os.makedirs(openVAPath)
            except OSError as e:
                raise PipelineError("Unable to create directory " + openVAPath)
        if not os.path.isdir(dhisPath):
            try:
                os.makedirs(dhisPath)
            except OSError as e:
                raise PipelineError("Unable to create directory " + dhisPath)


[docs]    def cleanODK(self):
        """Remove ODK Briefcase Export files."""

        if self.workingDirectory is None:
            raise PipelineError("Need to run configPipeline.")
        odkExportNewPath = os.path.join(
            self.workingDirectory, "ODKFiles", "odkBCExportNew.csv"
        )
        odkExportPrevPath = os.path.join(
            self.workingDirectory, "ODKFiles", "odkBCExportPrev.csv"
        )
        if os.path.isfile(odkExportNewPath):
            os.remove(odkExportNewPath)
        if os.path.isfile(odkExportPrevPath):
            os.remove(odkExportPrevPath)


[docs]    def cleanOpenVA(self):
        """Remove openVA files with COD results."""

        if self.workingDirectory is None:
            raise PipelineError("Need to run configPipeline.")
        pcvaInputPath = os.path.join(
            self.workingDirectory, "OpenVAFiles", "pycrossva_input.csv"
        )
        openVAInputPath = os.path.join(
            self.workingDirectory, "OpenVAFiles", "openVA_input.csv"
        )
        recordStoragePath = os.path.join(
            self.workingDirectory, "OpenVAFiles", "recordStorage.csv"
        )
        newStoragePath = os.path.join(
            self.workingDirectory, "OpenVAFiles", "newStorage.csv"
        )
        evaPath = os.path.join(
            self.workingDirectory, "OpenVAFiles", "entityAttributeValue.csv"
        )
        if os.path.isfile(pcvaInputPath):
            os.remove(pcvaInputPath)
        if os.path.isfile(openVAInputPath):
            os.remove(openVAInputPath)
        if os.path.isfile(recordStoragePath):
            os.remove(recordStoragePath)
        if os.path.isfile(newStoragePath):
            os.remove(newStoragePath)
        if os.path.isfile(evaPath):
            os.remove(evaPath)


[docs]    def cleanDHIS(self):
        """Remove DHIS2 blob files."""

        if self.workingDirectory is None:
            raise PipelineError("Need to run configPipeline.")
        shutil.rmtree(os.path.join(self.workingDirectory, "DHIS", "blobs"))
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