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Abstract:
The current control software for Brewer Spectrophotometer was created for MS-DOS computers and has poor compatibility with modern software and hardware platforms. The new cross-platform control software for Brewer is developed in A.M. Obukhov Institute of Atmospheric Physics of Russian Academy of Sciences. This software will operate on most actual operating systems for computers (Windows, Linux, Mac OS X), tablets and smartphones (Android, iOS) and at the same time has a one code base. The observation data and the all configuration constants will be stored in an embedded SQL database. The core of the application is developed in C++ based cross-platform Qt framework. The observation routines will be implemented in JavaScript interpreted scripting language and will be integrated into the core of the application.

1. Introduction:
The fully automated Brewer Spectrophotometer provides high quality total ozone column data, ozone vertical profiles, spectral UV radiation, aerosol optical depth as well as columns of sulfur dioxide and nitrogen dioxide. The Brewer control software was developed more than 30 years ago for IBM compatible computers with MS-DOS operating system. The DOS applications has significant problems of compatibility with actual versions of multitasking operating systems. In particular, they do not run on the most widespread 64-bit Windows and attempt to use all of the resources of CPU (or one of its cores) on 32-bit Windows performing no useful work. This complicates the work of other application and operating system. In addition, the DOS application do not run on other platforms (Mac OS X or Linux) without emulation software that creates additional complexities with correct system time and supplementary loading of CPU.

2. Proposed methods and approaches:
The developing Brewer control software will operate at various hardware platforms (ARM, Intel) and under control of various operating systems (Windows 32/64-bit, Linux 32/64-bit, Mac OS X, Android armv7/x86). It will allow connecting the Brewer Spectrophotometer to a smartphone, a tablet, a laptop or a desktop. The developing Brewer software will have network support, GUI client for local and remote management and one code base for different platforms. To receive the application for Linux or Mac OS X will not need to make any changes in the program code, but it is enough to use the appropriate target platform build tools.
The software is developed using C++ based cross-platform UI and software application development Qt framework that allows quickly, without using low-level code to implement a safe connection with a COM-port, access to a relational database, a graphic user interface, as well as networking capabilities of application, and much more. Qt is a cross-platform full framework for development with the tool set designed to simplify the creation of native applications and user interfaces for desktop, embedded and mobile platforms. Qt is a set of libraries and tools, allowing to design applications with one code base for a various desktop, embedded and mobile operating systems. Qt can be used under open source LGPL v2.1 (GNU Lesser General Public License).
The data of observation received from the device and all of its configuration information (dispersion and instrument constants, current state of the instrument, various calibration coefficients and others) will be stored in a compact embedded relational database SQLite. The storage of the all received information in a relational database allows to maintain its integrity and self-consistency without additional efforts owing to the mechanisms of restrictions built in DBMS unlike data storage in numerous text files which don't possess such built-in mechanisms. SQLite is an embedded SQL database engine. Unlike most other SQL databases, SQLite does not have a separate server process. SQLite reads and writes directly to ordinary disk files. A complete SQL database with multiple tables, indices, triggers, and views, is contained in a single disk file. The database file format is cross-platform; it is possible to copy a database freely between 32-bit and 64-bit systems. The code for SQLite is in the public domain and is thus free for use for any purpose, commercial or private.

3. Expected results:
At the initial stage, the basic part of the program as a console application will be created, which will produce software (by reading configuration information from the database) and hardware initialization of all systems of the Brewer spectrophotometer. In this console application will be realized all the basic functions of the spectrophotometer, necessary for daily observations (total ozone, UV radiation, ozone vertical profiles, etc.) and internal tests (mercury wavelength calibration, standard lamp test, etc.) and saving all obtained information in a relational database. The routines of observations and tests will be implemented on a scripting language QtScript (similar interpreted language JavaScript) and will be integrated into the main application. It will allow the qualified users to make the changes in existing and to create new routines of operation of the Brewer spectrophotometer without recompilation of the main application.
At the next stage, to the basic console application will be added network server functions with possibility of remote management of the spectrophotometer on a local network or over the Internet. It will allow to refuse using of remote desktop applications (like TeamViewer, rdesktop, etc.), which consume many resources of the managing observations computer. For this console server application will be developed a client with a graphic user interface for various target platforms (Windows, Linux, Mac OS X, Android, iOS). This client will consider the ergonomics of a graphic interface for each target device (a desktop, a tablet or a smartphone) and will have the maximum possible one code base. The graphic client will be written in the declarative QML programming language (Qt Meta-Object Language based on JavaScript) and C++ based Qt framework.
At the final stage, to basic observation and test routines an extended set of rarely used measurements and calibration procedures that are applied at service and calibrations of the Brewer spectrophotometers will be added. New, intuitively clear names of test and observation routines will be used. Expanded help system for the new set of commands in the format of a markup language of documents (HTML) with cross references, navigation and search will be created and will be integrated in the client application. It considerably will facilitate to the Brewer operator work with the device and will allow to address to printing documentation much less often. Long-term software maintenance and addition of new functions and capabilities in the developed operating software offered by Brewer community is supposed.

4. Current state:
The scheme of a database of the developed application with using compact SQLite database has been created. The tables of the database are intended for storing configuration and calibration constants of the Brewer spectrophotometer, information on the current state of the device, as well as obtained observation data of total ozone, ultraviolet radiation, ozone vertical profiles, aerosol optical depth and other related information.
[bookmark: _GoBack]The help system in HTML format with new names of the routines has been compiled. It is based on official documentation of the Brewer Spectrophotometer, has cross references and navigation. At present, it can be looked through in a web browser (Internet Explorer, Mozilla Firefox, etc.).



