Software Interface for Datastream Water Meters Testing

Summary
This document describes software interface between Test Bench Framework (TBF) software that controls a test bench and software components interfacing with water meters written by third party companies: water meter designers or test bench users.
List of changes
	Version
	Date
	Author
	Change description

	1.0
	04/20/2020
	M. Hanajík
	Initial version

	1.1
	09/06/2020
	M. Hanajík
	[bookmark: _GoBack]Frame ID-s : UInt64 replaced by Int64



Introduction
Test Bench Framework (TBF) software and test bench hardware has a built in support for conventional water meters providing either electrical pulses or optical marks on moving parts sensed by optical sensors. Pulse counts are proportional to measured volume of water.
Data stream meters provide measured values (volume, flow, time and other physical quantities) in a digital form by means of variety of different hardware interfaces (opto-coupled, RS485, radio, etc.). TBF application (‘application’) provides a generic software interface for third party software components (‘component’) communicating with data stream water based on Managed Extensibility Framework (MEF) technology (Microsoft Docs 2017).
Principles of operation
Application is .Net based application written in C#. Interface is a .Net assembly with a definition of C# Interface and few enumerations and classes published by the application – a DLL file. .Net framework 4.0 or later is required. Component implements necessary hardware control for the communication with data stream meters and implements the published interface. Component does not have to be written in C# or Visual Basic .Net, however has to implement a .Net based wrapper (so called managed code).
Functionality that requires large volume, high speed data transfers and data logging is hidden in the component. Interface to application is supposed to transfer only a state of the water meter at speed not exceeding 1 Hz and selected portions of data stream data.
Interface does specify particular states, it only assumes they are enumerated and can be expressed by integer numbers. Appropriate usage of states and state transitions can be specified in test or production cycle by the user in application user interface.
Exchanged portions of data stream data are organized in frames, where each frame contains at least a unique ID, a time stamp and a measured volume. Each frame might contain optional physical quantities or calculated values.

Interface functions

/// <summary>
/// Get state of the connected data stream meter
/// </summary>
/// <param name="state">Current state of the meter</param>
/// <returns>true when successful</returns>
bool GetState(out int state, out string parameter);

/// <summary>
/// Set state of the connected data stream meter
/// </summary>
/// <param name="state">Required state of the meter</param>
/// <returns>true when successful</returns>
bool SetState(int state, string parameter);

/// <summary>
/// Establish connection with a data stream meter
/// </summary>
/// <param name="connectionParameters">Connection parameters</param>
/// <param name="meterId">Meter ID (e.g. serial number)</param>
/// <returns>true when successful</returns>
bool OpenConnection(string connectionParameters, out string meterId);

/// <summary>
/// Closes connection with the data stream meter
/// </summary>
/// <returns>true when successful</returns>
bool CloseConnection();

/// <summary>
/// Stars saving measurement results into internal data structures of the component.
/// Each data frame obtains a unique ID.
/// The very first data fraim obrains ID = 0.
/// </summary>
/// <returns>true when successful</returns>
bool StartMeasurement();

/// <summary>
/// Stops saving measurement results into internal data structures of the component.
/// Updates ID of the last date frame received from the meter.
/// </summary>
/// <param name="lastFrameID">ID of the last date frame</param>
/// <returns>true when successful</returns>
bool StopMeasurement(out Int64 lastFrameID);

///------------------------------------------------
/// Units of time, volume and optional quantities
///------------------------------------------------

/// <summary>
/// Returns time units (s, ms, ...)
/// </summary>
Unit GetTimeUnits();

/// <summary>
/// Returns units of volume (ml, l, ...)
/// </summary>
Unit GetVolumeUnits();

///-----------------------------------------------
/// Ooptional quantities: count, units, captions
///-----------------------------------------------

/// <summary>
/// Returns count of optional quantities in each data frame
/// </summary>
/// <returns>Count of optional quantities</returns>
int GetQuantitiesCount();

/// <summary>
/// Returns units of the specified quantity
/// </summary>
/// <param name="quanityNr">Zero based quantity number 0 .. quantites count-1</param>
Unit GetQuantityUnits(int quanityNr);

/// <summary>
/// Returns caption of the specified quantity
/// </summary>
/// <param name="quanityNr">Zero based quantity number 0 .. quantites count-1</param>
string GetQuantityCaption(int quanityNr);

///---------------------------
/// Datastream data exchange
///---------------------------

/// <summary>
/// Retuns 'count' data frames starting with data frame with ID = 'id' 
/// </summary>
/// <param name="id">First frame ID</param>
/// <param name="count">Frames count</param>
/// <returns>Selected data frames</returns>
DataFrame[] GetFrames(Int64 id, int count);

/// <summary>
/// Returns ID of the data frame where time equals or exceeds the specified time.
/// When time of the first frame (ID=0) is larger then specified time,
/// function returns 0.
/// </summary>
/// <param name="time">Time</param>
/// <returns>ID of the data frame at or after the pecified time</returns>
Int64 GetID(double time);
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