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ДОДАТОК А 

Слайди презентації 
 

 

 

 

Рисунок А.1 – Слайд 1 
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Рисунок А.2 – Слайд 2 
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Рисунок А.3 – Слайд 3 
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Рисунок А.4 – Слайд 4 
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Рисунок А.5 – Слайд 5 
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Рисунок А.6 – Слайд 6 
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Рисунок А.7 – Слайд 7 
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Рисунок А.8 – Слайд 8 
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Рисунок А.9 – Слайд 9 
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Рисунок А.10 – Слайд 10 
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Рисунок А.11 – Слайд 11 
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Рисунок А.12 – Слайд 12 
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Рисунок А.13 – Слайд 13 
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Рисунок А.14 – Слайд 14 
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Рисунок А.15 – Слайд 15 
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Рисунок А.16 – Слайд 16 
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Рисунок А.17 – Слайд 17 
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Рисунок А.18 – Слайд 18 
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Рисунок А.19 – Слайд 19 
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ДОДАТОК Б 

Лістинг програмного коду 

 

 

double acovea_world::run() 

{ 

    double fitness = 0.0; 

 

    // continue for specified number of iterations 

    for (size_t count = 1; count <= m_generations; ++count) 

    { 

        // run a generation 

        bool keep_going =  m_evocosm-

>run_generation(count == m_generations,fitness); 

         

        if (!keep_going) 

        { 

            m_listener.report_error("run aborted\n"); 

            break; 

        } 

    } 

     

    // announce that we're finished 

    m_listener.run_complete(); 

     

    return fitness; 

} 

acovea_world::acovea_world(acovea_listener & a_listener, 

                           string a_bench_name, 

                           optimization_mode a_mode, 

                           const application & a_target, 

                           size_t a_number_of_populations, 

                           size_t a_population_size, 

                           double a_survival_rate, 

                           double a_migration_rate, 

                           double a_mutation_rate, 

                           double a_crossover_rate, 

                           bool   a_use_scaling, 

                           size_t a_generations) 

  : m_generations(a_generations), 

    m_target(a_target), 

    m_listener(a_listener), 

    m_input_name(a_bench_name), 

    m_mutator(a_mutation_rate, a_target), 

    m_reproducer(a_crossover_rate, a_target), 

    m_migrator(size_t(a_population_size * a_migration_rate + 0.5)), 

    m_null_scaler(), 

    m_sigma_scaler(), 

    m_selector(size_t(a_population_size * a_survival_rate + 0.5)), 

    m_reporter(a_bench_name,a_number_of_populations,a_target,a_listener,a

_mode), 

    m_evocosm(NULL), 

    m_mode(a_mode) 

{ 
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    // pick a fitness scaler based on argument 

    scaler< acovea_organism > * chosen_scaler; 

    string scaler_name; 

    string scaler_code; 

     

    if (a_use_scaling) 

    { 

        chosen_scaler = &m_sigma_scaler; 

        scaler_name = "sigma"; 

        scaler_code  = "s"; 

    } 

    else 

    { 

        chosen_scaler = &m_null_scaler; 

        scaler_name = "none"; 

        scaler_code = "na"; // not any 

    } 

     

    static const char * MODE_NAME[3] = 

    { 

        "speed", "size", "return value" 

    }; 

     

    char time_text[100]; 

    time_t now = time(NULL); 

    strftime(time_text,100,"%Y %b %d %X\n",localtime(&now)); 

     

    char hostname[256]; 

    gethostname(hostname,256); 

     

    // fill list and string versions of version command 

    char version_text[4096] = { 0 }; 

 

    vector<string> command = m_target.get_get_app_version(); 

     

    if (command.size() > 0) 

    { 

        // allocate array of string pointers for exec 

        char ** argv = new char * [command.size()]; 

     

        for (int n = 0; n < command.size(); ++n) 

            argv[n] = strdup(command[n].c_str()); 

 

        // terminate argument list 

        argv[command.size()] = NULL; 

 

        // constants for I/O descriptors 

        static const int PIPE_IN  = 0; 

        static const int PIPE_OUT = 1; 

        static const int PIPE_ERR = 2; 

 

        // create pipe 

        int fds[2]; 

        pipe(fds); 

 

        // fork and exec program to get version 

        pid_t child_pid; 
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        int child_retval; 

        child_pid = fork(); 

 

        if (child_pid == 0) 

        { 

            // redirect std. output and error for child 

            close(STDOUT_FILENO); 

            dup2(fds[PIPE_OUT],STDOUT_FILENO); 

 

            close(fds[PIPE_IN]); 

            close(fds[PIPE_OUT]); 

 

            execvp(argv[0],argv); 

        } 

 

        // redirect std. input for parent 

        close(STDIN_FILENO); 

        dup2(fds[PIPE_IN],STDIN_FILENO); 

 

        close(fds[PIPE_IN]); 

        close(fds[PIPE_OUT]); 

 

        wait(&child_retval); 

 

        if (child_retval == 0) 

            fgets(version_text,4096,stdin); 

        else 

            strcpy(version_text,"unavailable"); 

     

        // free memory 

        free(argv); 

    } 

    else 

        strcpy(version_text,"not requested"); 

 

    // display the header         

    m_config_text << "\n   test application: " << a_bench_name << flush 

                  << "\n        test system: " << hostname 

                  << "\n config description: " << m_target.get_descriptio

n() 

                  << " (version "              << m_target.get_config_ver

sion() << ")" 

                  << "\n test configuration: " << m_target.get_config_nam

e() 

                  << "\n     acovea version: " << ACOVEA_VERSION 

                  << "\n    evocosm version: " << libevocosm::globals::ve

rsion() 

                  << "\napplication version: " << m_target.get_app_name()

 << " " << version_text 

                  << "\n   # of populations: " << a_number_of_populations 

                  << "\n    population size: " << a_population_size 

                  << "\n      survival rate: " << (a_survival_rate  * 100

) << "% (" << size_t(a_population_size * a_survival_rate + 0.5) << ")" 

                  << "\n     migration rate: " << (a_migration_rate * 100

) << "% (" << size_t(a_population_size * a_migration_rate + 0.5) << ")" 

                  << "\n      mutation rate: " << (a_mutation_rate  * 100

) << "%" 
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                  << "\n     crossover rate: " << (a_crossover_rate * 100

) << "%" 

                  << "\n    fitness scaling: " << scaler_name 

                  << "\n generations to run: " << a_generations 

                  << "\n random number seed: " << libevocosm::globals::ge

t_seed() 

                  << "\n       testing mode: " << MODE_NAME[a_mode] 

                  << "\n\n    test start time: " << time_text 

                  << "\n" << endl; 

            

    m_listener.report_config(m_config_text.str()); 

    m_reporter.set_config_text(m_config_text.str()); 

 

    // create evocosm with requested arguments 

    m_evocosm = new evocosm<acovea_organism, acovea_landscape> (m_listene

r, 

                                                                a_populat

ion_size, 

                                                                a_number_

of_populations, 

                                                                0, 

                                                                1, 

                                                                m_mutator

, 

                                                                m_reprodu

cer, 

                                                                *chosen_s

caler, 

                                                                m_migrato

r, 

                                                                m_selecto

r, 

                                                                m_reporte

r, 

                                                                *this, 

                                                                *this, 

                                                                true); 

} 

 

acovea_organism acovea_world::create() 

{ 

    return acovea_organism(m_target); 

} 

 

 

// interrogator 

vector<acovea_organism> acovea_reproducer::breed(const vector< acovea_org

anism > & a_population, 

                                                 size_t a_limit) 

{ 

    // result 

    vector< acovea_organism > children; 

 

    if (a_limit > 0U) 

    { 

        // construct a fitness wheel 

        vector<double> wheel_weights; 
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        for (vector< acovea_organism >::const_iterator org = a_population

.begin(); org != a_population.end(); ++org) 

            wheel_weights.push_back(org->fitness()); 

 

        roulette_wheel fitness_wheel(wheel_weights); 

 

        // create children 

        while (a_limit > 0) 

        { 

            // clone an existing organism as a child 

            size_t first_index = fitness_wheel.get_index(); 

            acovea_organism * child; 

 

            // do we crossover? 

            if (g_random.get_real() <= m_crossover_rate) 

            { 

                // select a second parent 

                size_t second_index = first_index; 

 

                while (second_index == first_index) 

                    second_index = fitness_wheel.get_index(); 

 

                // reproduce 

                child = new acovea_organism(m_target, 

                                            m_target.breed(a_population[f

irst_index].genes(), 

                                                           a_population[s

econd_index].genes())); 

            } 

            else 

                // no crossover; just copy first organism chosen 

                child = new acovea_organism(a_population[first_index]); 

 

            // add child to new population 

            children.push_back(*child); 

            delete child; 

 

            // one down, more to go? 

            --a_limit; 

        } 

    } 

 

    // outa here! 

    return children; 

} 

 

// breed a new options set from two parents 

chromosome application::breed(const chromosome & a_parent1, 

                           const chromosome & a_parent2) const 

{ 

    // This function assumes that the two lists are the same length, and 

    // contain the same list of options in the same order 

    if (a_parent1.size() != a_parent2.size()) 

    { 

        char message[128]; 
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        snprintf(message,128,"incompatible option vectors in breeding (si

zes %lu and %lu)",a_parent1.size(),a_parent2.size()); 

        throw invalid_argument(message); 

    } 

     

    // result 

    chromosome child; 

     

    // randomly pick an option from one of the parents 

    for (int n = 0; n < a_parent1.size(); ++n) 

    { 

        if (g_random.get_real() < 0.5) 

            child.push_back(a_parent1[n]->clone()); 

        else 

            child.push_back(a_parent2[n]->clone()); 

    } 

     

    // done 

    return child; 

} 

vector<string> application::get_command(const command_elements & a_elemen

ts, 

                                        const string &           a_input_

name, 

                                        const string &           a_output

_name, 

                                        const chromosome &       a_option

s) const 

{ 

    // start with the command head 

    vector<string> command; 

     

    command.push_back(a_elements.m_command); 

 

    // add enabled options 

    // add flags elements 

    static const string ACOVEA_INPUT("ACOVEA_INPUT"); 

    static const string ACOVEA_OUTPUT("ACOVEA_OUTPUT"); 

    static const string ACOVEA_OPTIONS("ACOVEA_OPTIONS"); 

     

    char * v = strdup(a_elements.m_flags.c_str()); 

    char * token = strtok(v," "); 

 

    while (token != NULL) 

    { 

        string::size_type pos; 

        string token_s(token); 

        bool push_token = true; 

         

        pos = token_s.find(ACOVEA_INPUT); 

        if (pos != string::npos) 

            token_s.replace(pos,ACOVEA_INPUT.length(),a_input_name); 

 

        pos = token_s.find(ACOVEA_OUTPUT); 

        if (pos != string::npos) 

            token_s.replace(pos,ACOVEA_OUTPUT.length(),a_output_name); 
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        pos = token_s.find(ACOVEA_OPTIONS); 

        if (pos != string::npos) 

        { 

            if (m_quoted_options) 

            { 

                string options; 

 

                for (int n = 0; n < a_options.size(); ++n) 

                { 

                    if (a_options[n]->is_enabled()) 

                        options += a_options[n]->get() + " "; 

                } 

                 

                if (options.length() < 1) 

                    token_s.replace(pos,ACOVEA_OPTIONS.length(),string(""

)); 

                else 

                    token_s.replace(pos,ACOVEA_OPTIONS.length(),options); 

            } 

            else 

            { 

                for (int n = 0; n < a_options.size(); ++n) 

                { 

                     

                    if (a_options[n]->is_enabled()) 

                        command.push_back(a_options[n]->get()); 

                     

                    push_token = false; 

                } 

            } 

        } 

 

        if (push_token) 

            command.push_back(token_s); 

 

        token = strtok(NULL," "); 

    } 

 

    free(v); 

 

    // return complete command set 

    return command; 

} 

application::application(const string & a_config_name) 

  : m_config_name(a_config_name), 

    m_prime(), 

    m_baselines(), 

    m_description(), 

    m_options() 

{ 

    // create an XML parser 

    XML_Parser parser = XML_ParserCreate(NULL);  

     

    if (!parser) 

        throw runtime_error("unable to create XML parser"); 

     

    // set the "user data" for the parser to this application 
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    XML_SetUserData(parser,static_cast<void *>(this)); 

     

    // set the element handler 

    XML_SetElementHandler(parser,parser_start,parser_end); 

     

    // read the input file to a buffer 

    char * xml_buffer = new char[65538]; 

     

    FILE * xml_file = fopen(m_config_name.c_str(),"r"); 

     

    if (xml_file == NULL) 

    { 

        // try opening it in the source directory 

        string temp_name(ACOVEA_CONFIG_DIR); 

        temp_name += m_config_name;  

                 

    xml_file = fopen(temp_name.c_str(),"r"); 

 

    if (xml_file == NULL) 

            throw runtime_error("unable to open configuration file"); 

    } 

     

    long nread = fread(xml_buffer,1,65538,xml_file); 

     

    if (ferror(xml_file)) 

        throw runtime_error("unable to read from configuration file"); 

 

    // we're done with the file     

    fclose(xml_file); 

     

    // parse the file and report any error     

    if (!XML_Parse(parser,xml_buffer,nread,1)) 

    { 

        /* 

        stderr << "invalid configuration file\nerror at line " 

               << XML_GetCurrentLineNumber(parser) 

               << "\n" 

               << XML_ErrorString(XML_GetErrorCode(parser)) 

               << "\n" 

        */ 

                 

        throw runtime_error("XML parsing error"); 

    } 

     

    // release memory 

    delete [] xml_buffer; 

} 

// mutate this option 

void enum_option::mutate() 

{ 

    // select our mutation 

    if (g_random.get_real() < 0.5) 

        option::mutate(); 

    else 

    { 

        // mutate setting of this option 

        if (m_choices.size() == 2) 
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        { 

            if (m_setting == 0) 

                m_setting = 1; 

            else 

                m_setting = 0; 

        } 

        else 

        { 

            int new_setting = m_setting; 

         

            // find a different setting 

            while (new_setting == m_setting) 

                new_setting = g_random.get_index(m_choices.size()); 

             

            m_setting = new_setting; 

        } 

    } 

} 

// mutate this option 

void tuning_option::mutate() 

{ 

    // select our mutation 

    if (g_random.get_real() < 0.5) 

        option::mutate(); 

    else 

    { 

        // mutate value of this option, up or down randomly 

        if (g_random.get_real() < 0.5) 

            m_value -= m_step; 

        else 

            m_value += m_step; 

 

        // ensure value stays within bounds 

        if (m_value < m_min_value) 

            m_value = m_min_value; 

 

        if (m_value > m_max_value) 

            m_value = m_max_value; 

    } 

} 

// accumulate values 

settings_tracker & tuning_settings_tracker::operator += (const settings_t

racker & tracker) 

{ 

    try 

    { 

        // this will crash is a non-value setting_tracker is the argument 

        const vector<int> & new_values = (dynamic_cast<const tuning_setti

ngs_tracker &>(tracker)).m_values; 

         

        // add new values to list 

        for (vector<int>::const_iterator value = new_values.begin(); valu

e != new_values.end(); ++value) 

            m_values.push_back(*value); 

    } 

    catch (...) 

    { 
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        cerr << "mixed tracker types in tuning_settings_tracker\n"; 

    } 

     

    return *this; 

} 

/ get a string representing this settings tracker 

string tuning_settings_tracker::get_settings_text() 

{ 

    stringstream result; 

    int average = 0; 

    int  nonzero_count = 0; 

     

    if (m_values.size() > 0) 

    { 

        for (vector<int>::iterator value = m_values.begin(); value != m_v

alues.end(); ++value) 

        { 

            result << (*value) << " "; 

            average += (*value); 

             

            if ((*value) > 0) 

                ++nonzero_count; 

        } 

     

        if (nonzero_count > 0) 

            average /= nonzero_count; 

        else 

            average  = 0; 

         

        result << ", average = " << average << " across " << nonzero_coun

t << " populations"; 

    } 

     

    return result.str(); 

} 
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ДОДАТОК В 

Наукові публікації 

В.1 Стаття у міжнародному науковому журналі Наука Онлайн 

 

 
Рисунок В.1 – Сторінка 1 
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Рисунок В.2 – Сторінка 2 
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Рисунок В.3 – Сторінка 3 
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Рисунок В.4 – Сторінка 4 
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Рисунок В.5 – Сторінка 5 
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Рисунок В.6 – Сторінка 6 
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Рисунок В.7 – Сторінка 7 
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Рисунок В.8 – Сторінка 8 
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Рисунок В.9 – Сторінка 9 
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Рисунок В.10 – Сторінка 10 
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Рисунок В.11 – Сторінка 11 
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Рисунок В.12 – Сторінка 12 


