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.param i_18_19_1 =0.432000 

i18_19_1 vdd _c_18_19_1 dc = i_18_19_1 ac = 0 

rR_18_19_1 _c_18_19_1 _c_18_19_1_s R=Ri 

rRs_18_19_1 _c_18_19_1_s _c_18_19_0 R=Rsub 

rR_18_19_1_18_20_1 _c_18_19_1 _c_18_20_1 R=Rij 

rr_18_19_1_18_20_1 _c_18_19_1_s _c_18_20_1_s R=rij 

.param i_18_19_2 =0.432000 

i18_19_2 vdd _c_18_19_2 dc = i_18_19_2 ac = 0 

rR_18_19_2 _c_18_19_2 _c_18_19_2_s R=Ri 

rRs_18_19_2 _c_18_19_2_s _c_18_19_1 R=Rsub 

rR_18_19_2_18_20_2 _c_18_19_2 _c_18_20_2 R=Rij 

rr_18_19_2_18_20_2 _c_18_19_2_s _c_18_20_2_s R=rij 
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http://www.itrs.net/Links/2013ITRS/2013Chapters/2013SysDrivers.pdf
https://www.semiconductors.org/clientuploads/Research_Technology/ITRS/2015/5_2015%20ITRS%202.0_More%20Moore.pdf
https://www.semiconductors.org/clientuploads/Research_Technology/ITRS/2015/5_2015%20ITRS%202.0_More%20Moore.pdf
https://en.wikipedia.org/wiki/Transistor_count
https://en.wikipedia.org/wiki/List_of_CPU_power_dissipation_figures
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https://en.wikipedia.org/wiki/Heat_equation
https://scholar.google.com/citations?user=BP_64IYAAAAJ&hl=en&oi=sra
http://dl.acm.org/citation.cfm?id=2133527
http://dl.acm.org/citation.cfm?id=2133527
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https://www.mentor.com/products/mechanical/flotherm/flotherm-xt/
http://www.ti.com/adc/docs/midlevel.tsp?contentId=76735
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Lorenzo%20Codecasa.QT.&newsearch=true
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http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6966886
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6966886
http://www.solariathermal.com/About.html
https://en.wikipedia.org/wiki/Subthreshold_slope
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-0-471-14323-9
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https://en.wikipedia.org/wiki/Michael_Ian_Shamos
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1109%2FSFCS.1976.16
http://www.oracle.com/technetwork/systems/opensparc/1530395
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https://www.qt.io/qt5-10


- 119 - 
 



- 120 - 
 

#ifndef CELL_HPP 

#define CELL_HPP 

 

#include <string> 

 

namespace core 

{ 

 

class layer; 

 

class cell 

{ 

public: 

    cell(unsigned r, unsigned c, const layer* l); 

 

private: 

    unsigned m_row; 

    unsigned m_column; 

    const layer* m_layer; 

 

public: 

    double value() const; 

    void set_value(double); 

 

public: 

    //TODO 

    double value_1() const; 

    void set_value_1(double); 

 

public: 

    void dump(std::string&) const; 

 

private: 

    void dump_I(std::string&) const; 

    void dump_R(std::string&) const; 

    void dump_C(std::string&) const; 

    void dump_Rsub(std::string&) const; 

    void dump_R_right(std::string&) const; 

    void dump_R_bottom(std::string&) const; 

    void dump_r_right(std::string&) const; 

    void dump_r_bottom(std::string&) const; 

 

private: 

    double m_value; 

    double m_value_1; 

}; 

 

} 

 

#endif // CELL_HPP

#ifndef IC_HPP 

#define IC_HPP 

 

#include <vector> 

#include <string> 

 

namespace core 

{ 
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class layer; 

 

class ic 

{ 

public: 

        using layers = std::vector<layer*>; 

 

public: 

        ic(const std::vector<layer*>&); 

        ic(unsigned l, unsigned w, unsigned h); 

        ~ic(); 

 

public: 

        void dump(std::string&) const; 

 

public: 

        int layers_count() const; 

 

public: 

        layer* get_layer(int); 

 

private: 

        layers m_layers = {}; 

}; 

 

} 

 

#endif // IC_HPP 

 

#ifndef LAYER_HPP 

#define LAYER_HPP 

 

#include <vector> 

#include <string> 

 

namespace core 

{ 

 

class cell; 

 

class layer 

{ 

public: 

    using cells =  std::vector<std::vector<cell*>>; 

 

public: 

    layer(unsigned id, unsigned width, unsigned height); 

    ~layer(); 

 

public: 

    unsigned id() const; 

    unsigned width() const; 

    unsigned height() const; 

 

public: 

    void set_cell_value(unsigned r, unsigned c, double v); 

    double get_cell_value(unsigned r, unsigned c); 

    void set_cell_value_1(unsigned r, unsigned c, double v); 

    double get_cell_value_1(unsigned r, unsigned c); 

 

public: 

    void dump(std::string&) const; 
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private: 

    void init(); 

 

private: 

    unsigned m_id; 

    unsigned m_width; 

    unsigned m_height; 

 

private: 

    cells m_cells = {}; 

}; 

 

} 

 

#endif // LAYER_HPP  

 

#include "ic.hpp" 

#include "layer.hpp" 

 

#include <cassert> 

 

namespace core 

{ 

 

ic::ic(const std::vector<layer *> & v) 

{ 

        unsigned W = v[0]->width(); 

        unsigned H = v[0]->height(); 

        for (unsigned i = 1; i < v.size(); ++i) { 

                assert(v[i]->width() == W); 

                assert(v[i]->height() == H); 

        } 

        m_layers = v; 

} 

 

ic::ic(unsigned l, unsigned w, unsigned h) 

{ 

        for (unsigned i = 0; i < l; ++i) { 

                m_layers.push_back(new layer(i, w, h)); 

        } 

} 

 

ic::~ic() 

{ 

        for (unsigned i = 0; i < m_layers.size(); ++i) { 

                delete m_layers[i]; 

        } 

} 

 

void ic::dump(std::string& s) const 

{ 

        for (unsigned i = 0; i < m_layers.size(); ++i) { 

            layer* l = m_layers[i]; 

            assert(l != 0); 

            l->dump(s); 

        } 

} 

 

int ic::layers_count() const 

{ 

    return m_layers.size(); 

} 
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layer* ic::get_layer(int i) 

{ 

    assert(i < layers_count()); 

    return m_layers[i]; 

} 

 

}  

 

#include "layer.hpp" 

#include "cell.hpp" 

 

#include <cassert> 

 

namespace core 

{ 

 

layer::layer(unsigned id, unsigned width, unsigned height) 

    : m_id(id) 

    , m_width(width) 

    , m_height(height) 

{ 

        init(); 

} 

 

layer::~layer() 

{ 

        for (unsigned i = 0; i < m_height; ++i) { 

                for (unsigned j = 0; j < m_width; ++j) { 

                        delete m_cells[i][j]; 

                } 

        } 

} 

 

void layer::init() 

{ 

        m_cells.reserve(m_height); 

        for (unsigned i = 0; i < m_height; ++i) { 

                m_cells[i].reserve(m_width); 

                for (unsigned j = 0; j < m_width; ++j) { 

                        m_cells[i][j] = new cell(i, j, this); 

                } 

        } 

} 

 

unsigned layer::id() const 

{ 

    return m_id; 

} 

 

unsigned layer::width() const 

{ 

    return m_width; 

} 

 

unsigned layer::height() const 

{ 

    return m_height; 

} 

 

void layer::dump(std::string& s) const 

{ 

    s += "\n"; 



- 124 - 
 

    s += "******************* Layer " + std::to_string(m_id) + " 

**********************"; 

    for (unsigned i = 0; i < m_height; ++i) { 

        for (unsigned j = 0; j < m_width; ++j) { 

            cell* c = m_cells[i][j]; 

            assert(c != 0); 

            c->dump(s); 

        } 

    } 

} 

 

double layer::get_cell_value(unsigned r, unsigned c) 

{ 

    cell* tc = m_cells[r][c]; 

    assert(tc != 0); 

    return tc->value(); 

} 

 

void layer::set_cell_value(unsigned r, unsigned c, double v) 

{ 

    cell* tc = m_cells[r][c]; 

    assert(tc != 0); 

    tc->set_value(v); 

} 

 

double layer::get_cell_value_1(unsigned r, unsigned c) 

{ 

    cell* tc = m_cells[r][c]; 

    assert(tc != 0); 

    return tc->value_1(); 

} 

 

void layer::set_cell_value_1(unsigned r, unsigned c, double v) 

{ 

    cell* tc = m_cells[r][c]; 

    assert(tc != 0); 

    tc->set_value_1(v); 

} 

 

}  

 

#ifndef MAIN_WINDOW_HPP 

#define MAIN_WINDOW_HPP 

 

#include <QMainWindow> 

 

namespace gui 

{ 

 

class layers_gallery; 

 

class main_window : public QMainWindow 

{ 

    Q_OBJECT 

public: 

    explicit main_window(QWidget *parent = nullptr); 

 

signals: 

 

private slots: 

    void load_ic(); 

    void show_grid(bool); 

    void grid_size_changed(int); 



- 125 - 
 

    void save_netlist(); 

    void load_netlist(); 

    void show_power_gallery(); 

    void show_general_options(); 

 

private: 

    void init(); 

    void init_actions(); 

    void init_toolbar(); 

 

private: 

    QToolBar* m_tools = 0; 

    layers_gallery* m_gallery = 0; 

}; 

 

} 

 

#endif // MAIN_WINDOW_HPP  

 

#include "viewer_3d.hpp" 

 

#include <core/layer.hpp> 

 

#include <QApplication> 

 

#include <QGroupBox> 

#include <QHBoxLayout> 

#include <QLabel> 

#include <QMessageBox> 

#include <QRadioButton> 

#include <QScreen> 

 

#include <cassert> 

 

#include <iostream> 

 

#include <QtDataVisualization/QValue3DAxis> 

#include <QtDataVisualization/Q3DTheme> 

 

namespace gui 

{ 

 

viewer_3d::viewer_3d(QWidget *parent) : QWidget(parent) 

{ 

    init(); 

} 

 

void viewer_3d::init() 

{ 

    m_surface = new Q3DSurface(); 

    QWidget *container = QWidget::createWindowContainer(m_surface); 

 

    if (!m_surface->hasContext()) { 

        QMessageBox msgBox; 

        msgBox.setText("Couldn't initialize the OpenGL context."); 

        msgBox.exec(); 

        return; 

    } 

 

    QSize screenSize = m_surface->screen()->size(); 

    //container->setMinimumSize(QSize(screenSize.width() / 2, 

screenSize.height() / 1.6)); 

    container->setMinimumSize(QSize(400, 400)); 
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    container->setMaximumSize(screenSize); 

    container->setSizePolicy(QSizePolicy::Expanding, QSizePolicy::Expanding); 

    container->setFocusPolicy(Qt::StrongFocus); 

 

    m_surface->setAxisX(new QValue3DAxis); 

    m_surface->setAxisY(new QValue3DAxis); 

    m_surface->setAxisZ(new QValue3DAxis); 

    m_surface->scene()->activeCamera()-

>setCameraPreset(Q3DCamera::CameraPresetIsometricLeft); 

 

    m_data_proxy = new QSurfaceDataProxy(); 

    m_series = new QSurface3DSeries(m_data_proxy); 

    QVBoxLayout* l = new QVBoxLayout(); 

    m_label = new QLabel(); 

    l->setMargin(0); 

    l->addWidget(m_label); 

    l->addWidget(container); 

    QHBoxLayout* hbl = new QHBoxLayout(); 

    hbl->addLayout(l); 

    setLayout(hbl); 

    QGroupBox *selectionGroupBox = new QGroupBox(QStringLiteral("Selection 

Mode")); 

 

    QRadioButton *modeNoneRB = new QRadioButton(); 

    modeNoneRB->setText(QStringLiteral("No selection")); 

    modeNoneRB->setChecked(false); 

 

    QRadioButton *modeItemRB = new QRadioButton(); 

    modeItemRB->setText(QStringLiteral("Item")); 

    modeItemRB->setChecked(false); 

 

    QRadioButton *modeSliceRowRB = new QRadioButton(); 

    modeSliceRowRB->setText(QStringLiteral("Row Slice")); 

    modeSliceRowRB->setChecked(false); 

 

    QRadioButton *modeSliceColumnRB = new QRadioButton(); 

    modeSliceColumnRB->setText(QStringLiteral("Column Slice")); 

    modeSliceColumnRB->setChecked(false); 

 

    QVBoxLayout *selectionVBox = new QVBoxLayout; 

    selectionVBox->addWidget(modeNoneRB); 

    selectionVBox->addWidget(modeItemRB); 

    selectionVBox->addWidget(modeSliceRowRB); 

    selectionVBox->addWidget(modeSliceColumnRB); 

    selectionVBox->setAlignment(Qt::AlignTop); 

    selectionGroupBox->setLayout(selectionVBox); 

    hbl->addWidget(selectionGroupBox); 

 

    QObject::connect(modeNoneRB, &QRadioButton::toggled, 

                     this, &viewer_3d::toggle_mode_none); 

    QObject::connect(modeItemRB,  &QRadioButton::toggled, 

                     this, &viewer_3d::toggle_mode_item); 

    QObject::connect(modeSliceRowRB,  &QRadioButton::toggled, 

                     this, &viewer_3d::toggle_mode_sliceRow); 

    QObject::connect(modeSliceColumnRB,  &QRadioButton::toggled, 

                     this, &viewer_3d::toggle_mode_sliceColumn); 

    modeItemRB->setChecked(true); 

} 

 

void viewer_3d::toggle_mode_none() 

{ 

    assert(m_surface != 0); 

    m_surface->setSelectionMode(QAbstract3DGraph::SelectionNone); 
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} 

 

void viewer_3d::toggle_mode_item() 

{ 

    assert(m_surface != 0); 

    m_surface->setSelectionMode(QAbstract3DGraph::SelectionItem); 

} 

 

void viewer_3d::toggle_mode_sliceRow() 

{ 

    assert(m_surface != 0); 

    m_surface->setSelectionMode(QAbstract3DGraph::SelectionItemAndRow 

                                | QAbstract3DGraph::SelectionSlice); 

} 

void viewer_3d::toggle_mode_sliceColumn() 

{ 

    assert(m_surface != 0); 

    m_surface->setSelectionMode(QAbstract3DGraph::SelectionItemAndColumn 

                                | QAbstract3DGraph::SelectionSlice); 

} 

 

void viewer_3d::fill_data(core::layer* l) 

{ 

    assert(m_label != 0); 

    m_label->setText(QString::fromStdString("Layer " + std::to_string(l-

>id()))); 

    QSurfaceDataArray *dataArray = new QSurfaceDataArray; 

    std::cout<<l->height()<<std::endl; 

    dataArray->reserve(l->height()); 

    double max_value = 0; 

    for (unsigned i = 0 ; i < l->height() ; ++i) { 

        QSurfaceDataRow *newRow = new QSurfaceDataRow; 

        for (unsigned j = 0; j < l->width(); ++j) { 

                double v = l->get_cell_value(i, j); 

                if (max_value < v) { 

                    max_value = v; 

                } 

                (*newRow) << QVector3D(j, v, i); 

        } 

        *dataArray << newRow; 

    } 

    std::cout<<dataArray->size()<<std::endl; 

 

    m_data_proxy->resetArray(dataArray); 

 

 

    m_series->setDrawMode(m_draw_mode); 

   //m_series->setDrawMode(QSurface3DSeries::DrawSurfaceAndWireframe); 

    //m_series->setFlatShadingEnabled(true); 

 

    m_surface->axisX()->setLabelFormat("%.2f"); 

    m_surface->axisZ()->setLabelFormat("%.2f"); 

 

    m_surface->axisZ()->setRange(0, l->height() - 1); 

    m_surface->axisY()->setRange(0, max_value); 

    m_surface->axisX()->setRange(0, l->width() - 1); 

 

    m_surface->axisX()->setLabelAutoRotation(30); 

    m_surface->axisY()->setLabelAutoRotation(90); 

    m_surface->axisZ()->setLabelAutoRotation(30); 
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    m_surface->addSeries(m_series); 

//    m_series->setColorStyle(Q3DTheme::ColorStyleObjectGradient); 

 

    m_surface->activeTheme()->setType(Q3DTheme::Theme(1)); 

} 

 

void viewer_3d::set_draw_mode(QSurface3DSeries::DrawFlag df) 

{ 

    assert(m_series != 0); 

    m_series->setDrawMode(df); 

    m_draw_mode = df; 

} 

 

 

void viewer_3d::set_gradient(QLinearGradient gr) 

{ 

    m_series->setBaseGradient(gr); 

    m_series->setColorStyle(Q3DTheme::ColorStyleRangeGradient); 

 

} 

}  

#include "parser.hpp" 

 

#include <core/ic.hpp> 

#include <core/layer.hpp> 

 

#include <QByteArray> 

#include <QFile> 

#include <QList> 

#include <QString> 

 

#include <map> 

 

#include <cassert> 

#include <iostream> 

 

namespace files_parser 

{ 

 

parser* parser::s_parser = 0; 

 

parser* parser::get_instance() 

{ 

    if (s_parser == 0) { 

        s_parser = new parser(); 

    } 

    return s_parser; 

} 

 

parser::parser() 

{ 

} 

 

std::string parser::get_name(const data_map& m) const 

{ 

    data_map::ConstIterator cit = m.find("name"); 

    if (cit == m.end()) { 

        throw exception("Syntax error: name=<cell_name>"); 

    } 

    return cit.value().toStdString(); 

} 

 

double parser::get_value_of(const data_map& m, const std::string& n) const 
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{ 

    data_map::ConstIterator it = m.find(QString::fromStdString(n)); 

    if (it == m.end()) { 

        throw exception("Syntax error: " + n + "=<value>"); 

    } 

    return it.value().toDouble(); 

} 

 

double parser::get_frequency(const data_map& m) const 

{ 

    data_map::ConstIterator it = m.find(QString::fromStdString("frequency")); 

    if (it == m.end()) { 

        return -1; 

    } 

    return it.value().toDouble(); 

} 

 

unsigned parser::get_layer(const data_map& m) const 

{ 

    data_map::ConstIterator it = m.find("layer"); 

    if (it == m.end()) { 

        throw exception("Syntax error: layer=<value>"); 

    } 

    return it.value().toUInt(); 

} 

 

power_cell::position parser::get_position(const data_map& m) const 

{ 

    data_map::ConstIterator it = m.find("pos"); 

    if (it == m.end()) { 

        throw exception("Syntax error: pos=(<x>,<y>)"); 

    } 

    QString pos = it.value(); 

    if (!pos.startsWith("(") || 

        !pos.endsWith(")") || 

        pos.count('(') != 1 || 

        pos.count(')') != 1) { 

        throw exception("Syntax error: pos=(<x>,<y>)"); 

    } 

 

    pos = pos.mid(1, pos.size() - 2); 

    QString x_str = pos.section(',', 0, 0); 

    QString y_str = pos.section(',', 1, 1); 

    return power_cell::position(x_str.toDouble(), y_str.toDouble()); 

} 

 

parser::power_cells parser::get_cells(const std::string& f) 

{ 

    assert(!f.empty()); 

    power_cells cells; 

    if (!QFile::exists(QString::fromStdString(f))) { 

        return cells; 

    } 

    QFile file(QString::fromStdString(f)); 

    if (!file.open(QFile::ReadOnly)) { 

        return cells; 

    } 

 

    QByteArray data = file.readLine(); 

    int rows = 0; 

    while( !data.isEmpty() ) { 

        //Remove spaces 

        data = data.simplified(); 
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        if(data.isEmpty()) { 

            break; 

        } 

        ++rows; 

        //Get the specified assignments 

        QList<QByteArray> parts = data.split( ';' ); 

 

        data_map m; 

        foreach(QByteArray ba, parts) { 

            QString baStr = QString(ba); 

            baStr = baStr.remove(' '); 

            if (baStr.isEmpty()) { 

                break; 

            } 

            std::cout<<baStr.toStdString()<<std::endl; 

            //Get two parts of each assignment 

            QStringList strList = baStr.split('='); 

            //If there are more than one '=' character, it is incorrect syntax 

            if(strList.count() != 2) { 

                foreach (auto v, strList) { 

                    std::cout<<v.toStdString()<<std::endl; 

                } 

                throw exception("Syntax error too many '=' " + 

QString::number(rows).toStdString() + " " + 

QString::number(strList.count()).toStdString() + baStr.toStdString()); 

            } 

            //Insert pair to map 

            m.insert(strList[0], strList[1]); 

        } 

 

        const std::string name = get_name(m); 

        power_cell::position p = get_position(m); 

        double w = get_value_of(m, "width"); 

        double h = get_value_of(m, "height"); 

        double pw = get_value_of(m, "power"); 

        double fr = get_frequency(m); 

        unsigned l = get_layer(m); 

        cells.push_back(power_cell(name, p, w, h, pw, l, fr)); 

 

        // Next cell 

        data = file.readLine(); 

    } 

 

    return cells; 

} 

 

struct indexs 

{ 

    unsigned row; 

    unsigned column; 

    unsigned level; 

 

    indexs(unsigned r, 

           unsigned c, 

           unsigned l) 

        : row(r) 

        , column(c) 

        , level(l) 

    {} 

 

    bool operator<(const indexs& n) const 

    { 

        if (level < n.level) { 
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            return true; 

        } 

        if (level > n.level) { 

            return false; 

        } 

        if (row < n.row) { 

            return true; 

        } 

        if (row > n.row) { 

            return false; 

        } 

        if (column < n.column) { 

            return true; 

        } 

        if (column > n.column) { 

            return false; 

        } 

        return false; 

    } 

}; 

 

core::ic* parser::get_ic(const std::string& fn) 

{ 

    if (fn.empty()) { 

        return 0; 

    } 

    QFile file(QString::fromStdString(fn)); 

    if (!file.open(QFile::ReadOnly)) { 

        return 0; 

    } 

 

    unsigned maxR = 0, maxC = 0, maxL = 0; 

 

//    using map = std::map<indexs, double>; 

//    map temp_map; 

 

    QByteArray data = file.readLine(); 

    while( !data.isEmpty() ) { 

        //Go to the next line 

        data = file.readLine(); 

 

        //Remove redundant spaces 

        data = data.simplified(); 

        if (data.isEmpty()) { 

            break; 

        } 

 

        if ( data.startsWith('*') ) { 

            continue; 

        } 

 

        int idx = data.indexOf("_c"); 

        if ( idx == -1 ) { 

            continue; 

        } 

        idx += 2; 

 

        QString dataStr = QString(data); 

        dataStr.insert(idx, '='); 

        dataStr = dataStr.remove(' '); 

        QList<QString> parts = dataStr.split( '=' ); 

        QStringList index = parts[1].split("_"); 

        if (index.back() == "s") { 
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            continue; 

        } 

        assert(index.size() == 4); 

        unsigned r = 0, c = 0, l = 0; 

        r = index[1].toUInt(); 

        c = index[2].toUInt(); 

        l = index[3].toUInt(); 

        if (maxR < r) { 

            maxR = r; 

        } 

        if (maxC < c) { 

            maxC = c; 

        } 

        if (maxL < l) { 

            maxL = l; 

        } 

        //            qreal Iidx = parts[1].toDouble(); 

/*        QString baStr = parts[2]; 

        qreal temp; 

        /// mikro 

        if (baStr.endsWith('k')) { 

            baStr = baStr.remove('k'); 

            temp = baStr.toDouble()*1000; 

        } else if (baStr.endsWith('m')) { 

            baStr = baStr.remove('m'); 

            temp = baStr.toDouble()*1000/2; 

        } else if (baStr.endsWith('u')) { 

            baStr = baStr.remove('u'); 

            temp = baStr.toDouble()*20; 

        } else if (baStr.endsWith('n')) { 

            baStr = baStr.remove('n'); 

            temp = baStr.toDouble()/1000; 

        } else if(baStr.endsWith('p')) { 

            baStr = baStr.remove('p'); 

            temp = baStr.toDouble()/1000000; 

        } else { 

            temp = baStr.toDouble();//*1000000; 

        }*/ 

//        temp_map[indexs(r, c, l)] = temp; 

//        tempMap.insert(Iidx, temp); TODO 

    } 

 

    file.close(); 

 

    core::ic* ic = new core::ic(maxL + 1, maxC + 1, maxR + 1); 

 

/*    for (map::iterator i = temp_map.begin(); i != temp_map.end(); ++i) { 

        core::layer* l = ic->get_layer(i->first.level); 

        assert(l != 0); 

        std::cout<<i->first.row<<std::endl; 

        std::cout<<i->first.column<<std::endl; 

        l->set_cell_value(i->first.row, i->first.column, i->second); 

    }*/ 

    if (!file.open(QFile::ReadOnly)) { 

        return 0; 

    } 

 

 

//    using map = std::map<indexs, double>; 

//    map temp_map; 

 

    data = file.readLine(); 

    while( !data.isEmpty() ) { 
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        //Go to the next line 

        data = file.readLine(); 

 

        //Remove redundant spaces 

        data = data.simplified(); 

        if (data.isEmpty()) { 

            break; 

        } 

 

        if ( data.startsWith('*') ) { 

            continue; 

        } 

 

        int idx = data.indexOf("_c"); 

        if ( idx == -1 ) { 

            continue; 

        } 

        idx += 2; 

 

        QString dataStr = QString(data); 

        dataStr.insert(idx, '='); 

        dataStr = dataStr.remove(' '); 

        QList<QString> parts = dataStr.split( '=' ); 

        QStringList index = parts[1].split("_"); 

        if (index.back() == "s") { 

            continue; 

        } 

        assert(index.size() == 4); 

        unsigned r = 0, c = 0, l = 0; 

        r = index[1].toUInt(); 

        c = index[2].toUInt(); 

        l = index[3].toUInt(); 

        QString baStr = parts[2]; 

        qreal temp; 

        /// mikro 

        if (baStr.endsWith('k')) { 

            baStr = baStr.remove('k'); 

            temp = baStr.toDouble()*1000; 

        } else if (baStr.endsWith('m')) { 

            baStr = baStr.remove('m'); 

            temp = baStr.toDouble()*1000/2; 

        } else if (baStr.endsWith('u')) { 

            baStr = baStr.remove('u'); 

            temp = baStr.toDouble()*20; 

        } else if (baStr.endsWith('n')) { 

            baStr = baStr.remove('n'); 

            temp = baStr.toDouble()/1000; 

        } else if(baStr.endsWith('p')) { 

            baStr = baStr.remove('p'); 

            temp = baStr.toDouble()/1000000; 

        } else { 

            temp = baStr.toDouble();//*1000000; 

        } 

        core::layer* la = ic->get_layer(l); 

        assert(la != 0); 

        //std::cout<<r<<std::endl; 

        //std::cout<<c<<std::endl; 

        la->set_cell_value(r, c, temp); 

//        temp_map[indexs(r, c, l)] = temp; 

//        tempMap.insert(Iidx, temp); TODO 

    } 

    return ic; 

//    qreal fmintemp = 0; 
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//    qreal fmaxtemp = 0; 

 

 

/*    //Fill tempVector. 

    QVector<qreal> tempVector; 

    qreal maxTemp = 0; 

    qreal minTemp = 1000000000000; 

    QMap<int, qreal>::const_iterator i = tempMap.constBegin(); 

    QMap<int, qreal>::const_iterator iEnd = tempMap.constEnd(); 

    while (i != iEnd) 

    { 

        qreal temp = i.value(); 

        if(temp > maxTemp) 

            maxTemp = temp; 

 

        if(temp < minTemp) 

            minTemp = temp; 

        tempVector.append(temp); 

        i+=2; 

    } 

 

    mMaxTemp = maxTemp; 

    qDebug() << "mMaxTemp ====" << maxTemp << "\n\n"; 

    qDebug() << "mMinTemp ====" << minTemp << "\n\n"; 

 

    QList<QGraphicsItem *> rectItems = pScene->items(); 

    foreach(QGraphicsItem* grItem, rectItems) 

    { 

        Node* node = dynamic_cast<Node*>(grItem); 

        if(node) 

        { 

            RectNode* rNode = new RectNode; 

            rNode->m_point = node->m_point; 

            rNode->m_hight = node->m_hight; 

            rNode->m_weight = node->m_weight; 

            rNode->m_name = node->m_name; 

            rNode->m_power = node->m_power; 

 

            rNode->setPos(rNode->m_point); 

            scene->addItem(rNode); 

            scene->clearSelection(); 

            rNode->setSelected(true); 

 

            nodeList.append(rNode); 

        } 

    } 

 

    QRectF bRect = scene->itemsBoundingRect(); 

    QPointF distPoint = QPoint(20,20); 

    QRectF cbRect(bRect.topLeft()-distPoint, bRect.bottomRight()+distPoint); 

 

    scene->setSceneRect(bRect); 

 

    int itStep = GraphicsScene::GRID_STEP; 

    qreal xStart = cbRect.topLeft().x(); 

    qreal xEnd = cbRect.topRight().x()-itStep; 

    qreal yStart = cbRect.topLeft().y(); 

    qreal yEnd = cbRect.bottomLeft().y()-itStep; 

 

    int tidx = 0; 

 

    qreal factor =( cbRect.height()*cbRect.width())/(itStep*itStep); 
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    for(qreal x = xStart; x <= xEnd; x += itStep) 

    { 

        for(qreal y = yStart; y <= yEnd; y += itStep) 

        { 

            TempNode* tempNode = new TempNode; 

            QRectF gridRect(x, y, itStep, itStep); 

            tempNode->m_rect = gridRect; 

 

            QColor color; 

            //double h = m_power*256; 

            qreal theTemp = tempVector[tidx]; 

 

            if(mMaxTemp) 

            { 

                qreal h = theTemp/mMaxTemp * 256; 

                color.setHsl(256-h, 240, 140); 

                tempNode->m_color = color; 

                tempNode->m_temp = theTemp*100/factor; 

                tempNode->m_MaxTemp = mMaxTemp; 

            } 

 

            scene->addItem(tempNode); 

            violList.append(tempNode); 

 

            ++tidx; 

        } 

    } 

 

    fmintemp = minTemp*100/factor; 

    fmaxtemp = maxTemp*100/factor; 

 

    int row = 0; 

 

    qreal temp_diff = (fmaxtemp - fmintemp)/14.0; 

 

    for (qreal pdval = temp_diff+2; pdval <= fmaxtemp; pdval += temp_diff) 

    { 

        if(pdval== 0) 

            continue; 

        int pval = pdval; 

        qreal dist = fmaxtemp - fmintemp; 

 

        // For dock widget 

        QColor theColor; 

        qreal theTemp = (pval-fmintemp)/(fmaxtemp-fmintemp) * 256; 

        //theColor.setHsl(255-thePower, 255-thePower, 160); 

        theColor.setHsl(256-theTemp, 240, 140); 

 

        model->insertRows(row, 1, QModelIndex()); 

 

        model->setData(model->index(row, 0, QModelIndex()), 

                       theColor, Qt::DecorationRole); 

        model->setData(model->index(row, 0, QModelIndex()), 

                       pval); 

 

        row++; 

    }*/ 

} 

 

}  

#include "main_window.hpp" 

#include "layers_gallery.hpp" 

#include "power_gallery.hpp" 
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#include "thermal_gallery.hpp" 

 

#include <core/ic.hpp> 

#include <core/layer.hpp> 

#include <parser/parser.hpp> 

 

#include <QAction> 

#include <QElapsedTimer> 

#include <QErrorMessage> 

#include <QFileDialog> 

#include <QFormLayout> 

#include <QMenu> 

#include <QMenuBar> 

#include <QLabel> 

#include <QLayout> 

#include <QLineEdit> 

#include <QPushButton> 

#include <QSpinBox> 

#include <QToolBar> 

#include <QWidgetAction> 

 

#include <cassert> 

#include <iostream> 

 

namespace gui 

{ 

 

main_window::main_window(QWidget *parent) 

    : QMainWindow(parent) 

{ 

    init(); 

} 

 

void main_window::init() 

{ 

    setMinimumSize(800, 800); 

    m_gallery = new layers_gallery(this); 

    setCentralWidget(m_gallery); 

    init_toolbar(); 

    init_actions(); 

    setWindowTitle("Thermal Modeling and Improvement Compiler"); 

} 

 

void main_window::init_toolbar() 

{ 

    m_tools = new QToolBar; 

    addToolBar(Qt::TopToolBarArea, m_tools); 

} 

 

void main_window::init_actions() 

{ 

    QMenuBar* mb = menuBar(); 

    assert(mb != 0); 

    QMenu* file = new QMenu("File"); 

    mb->addMenu(file); 

    QMenu* edit = new QMenu("Edit"); 

    mb->addMenu(edit); 

    QMenu* create = new QMenu("Create"); 

    mb->addMenu(create); 

    QMenu* generate = new QMenu("Generate"); 

    mb->addMenu(generate); 

    QMenu* options = new QMenu("Options"); 

    mb->addMenu(options); 
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    // Open 

    QAction* load_ic = new QAction(QIcon(":icons/open.png"), "Open..."); 

    bool b = connect(load_ic, SIGNAL(triggered(bool)), this, SLOT(load_ic())); 

    assert(b); 

    m_tools->addAction(load_ic); 

    file->addAction(load_ic); 

 

    // Save 

    QAction* save = new QAction(QIcon(":icons/save.png"), "Generate 

Netlist..."); 

    b = connect(save, SIGNAL(triggered(bool)), this, SLOT(save_netlist())); 

    assert(b); 

    m_tools->addAction(save); 

    generate->addAction(save); 

 

    // Load netlist 

    QAction* load_netlist = new QAction(QIcon(":icons/load.png"), "Load 

simulation results..."); 

    b = connect(load_netlist, SIGNAL(triggered(bool)), this, 

SLOT(load_netlist())); 

    assert(b); 

    m_tools->addAction(load_netlist); 

    file->addAction(load_netlist); 

    file->addSeparator(); 

    file->addAction("Exit"); 

 

    // Show grid 

    QAction* show_grid = new QAction(QIcon(":icons/grid.png"), "Grid"); 

    show_grid->setCheckable(true); 

    b = connect(show_grid, SIGNAL(toggled(bool)), this, SLOT(show_grid(bool))); 

    assert(b); 

    m_tools->addAction(show_grid); 

    edit->addAction(show_grid); 

    edit->addAction("Move"); 

    edit->addAction("Resize"); 

    edit->addAction("Zoom In"); 

    edit->addAction("Zoom Out"); 

    create->addAction("Cell"); 

    options->addAction("General...", this, &main_window::show_general_options); 

 

    // Grid step 

    QWidget* gsw = new QWidget; 

    QHBoxLayout* l = new QHBoxLayout; 

    gsw->setLayout(l); 

    l->addWidget(new QLabel("Grid Step:")); 

    QSpinBox* sb = new QSpinBox(); 

    sb->setMinimum(1); 

    sb->setMaximum(1000); 

    l->addWidget(sb); 

    b = connect(sb, SIGNAL(valueChanged(int)), this, 

SLOT(grid_size_changed(int))); 

    QWidgetAction* gs = new QWidgetAction(m_tools); 

    gs->setDefaultWidget(gsw); 

    m_tools->addAction(gs); 

 

    // Show power widget 

    QAction* show_powers = new QAction(QIcon(":icons/power.png"), "Generate 

Powers Map"); 

    b = connect(show_powers, SIGNAL(triggered(bool)), this, 

SLOT(show_power_gallery())); 

    assert(b); 

    m_tools->addAction(show_powers); 
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    generate->addAction(show_powers); 

    generate->addAction("Generate Thermal Map"); 

    generate->addAction("Optimize placement"); 

} 

 

void main_window::load_ic() 

{ 

    QString f = QFileDialog::getOpenFileName(this); 

    if (f.isEmpty()) { 

        return; 

    } 

    files_parser::parser* p = files_parser::parser::get_instance(); 

    assert(p != 0); 

    assert(m_gallery != 0); 

    try { 

        files_parser::parser::power_cells cells = p->get_cells(f.toStdString()); 

        // Adding cells to gallery 

        m_gallery->fill_layers(cells); 

//        layout()->setSizeConstraint(QLayout::SetFixedSize); 

    } catch (const files_parser::parser::exception& e) { 

        QErrorMessage em; 

        em.showMessage(QString::fromStdString(e.what())); 

        em.exec(); 

    } 

} 

 

void main_window::save_netlist() 

{ 

    QString f = QFileDialog::getExistingDirectory(this); 

    QElapsedTimer tm; 

    tm.start(); 

    std::string content = m_gallery->dump_netlist(); 

    std::cout<<tm.elapsed()<<std::endl; 

    QFile nf(f + "/netlist.sp"); 

    if (!nf.open(QFile::WriteOnly)) { 

        QErrorMessage em; 

        em.showMessage("Don't have write access"); 

        em.exec(); 

    } 

    nf.write(QByteArray::fromStdString(content)); 

} 

 

void main_window::show_grid(bool s) 

{ 

    assert(m_gallery != 0); 

    m_gallery->show_grid(s); 

} 

 

void main_window::grid_size_changed(int s) 

{ 

    assert(m_gallery != 0); 

    m_gallery->set_grid_size(s); 

} 

 

void main_window::load_netlist() 

{ 

    QString f = QFileDialog::getOpenFileName(this, "Open Dialog", "", "*.ic0"); 

    if (f.isEmpty()) { 

        return; 

    } 

    files_parser::parser* p = files_parser::parser::get_instance(); 

    assert(p != 0); 

    core::ic* ic = p->get_ic(f.toStdString()); 
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    if (ic == 0) { 

        return; 

    } 

    assert(m_gallery != 0); 

    QRectF bRect = m_gallery->get_rect(); 

    int itStep = m_gallery->get_grid_size(); 

    thermal_gallery* tg = new thermal_gallery(ic, bRect, itStep); 

    tg->show(); 

} 

 

void main_window::show_power_gallery() 

{ 

    core::ic* ic = m_gallery->get_ic(); 

    assert(ic != 0); 

    power_gallery* pg = new power_gallery(ic); 

    pg->show(); 

} 

 

void main_window::show_general_options() 

{ 

    QDialog d; 

    d.setWindowTitle("General Options"); 

    QFormLayout* fl = new QFormLayout(); 

    fl->setLabelAlignment(Qt::AlignRight); 

    QSpinBox* sb = new QSpinBox(); 

    sb->setMinimum(1); 

    sb->setMaximum(1000); 

    bool b = connect(sb, SIGNAL(valueChanged(int)), this, 

SLOT(grid_size_changed(int))); 

    assert(b); 

    QHBoxLayout* hbl = new QHBoxLayout; 

    hbl->addWidget(sb); 

    hbl->addWidget(new QLabel("um")); 

    fl->addRow("Grid step:", hbl); 

    hbl = new QHBoxLayout; 

    hbl->addWidget((new QLineEdit("/remote/u/tigrangs/hspice/saed32nm.lib"))); 

    hbl->addWidget(new QPushButton("Browse...")); 

    fl->addRow("Standard cells library path:", hbl); 

    hbl = new QHBoxLayout; 

    hbl->addWidget((new QLineEdit())); 

    hbl->addWidget(new QLabel("MHz")); 

    fl->addRow("Working frequency:",hbl); 

    hbl = new QHBoxLayout; 

    hbl->addWidget((new QLineEdit())); 

    hbl->addWidget(new QLabel("um")); 

    fl->addRow("Substrate height:", hbl); 

    hbl = new QHBoxLayout; 

    hbl->addWidget((new QLineEdit())); 

    hbl->addWidget(new QLabel("W/(m⋅K)")); 
    fl->addRow("Specific thermal conductivity:", hbl); 

    hbl = new QHBoxLayout; 

    hbl->addWidget((new QLineEdit())); 

    hbl->addWidget(new QLabel("kg/(m^3)")); 

    fl->addRow("Density:", hbl); 

    fl->addRow("Submatrix sizes:", new QLineEdit); 

    d.setLayout(fl); 

    d.setSizePolicy(QSizePolicy::Fixed, QSizePolicy::Fixed); 

    d.exec(); 

} 

 

} 
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#include "parser.hpp" 

 

#include <core/ic.hpp> 

#include <core/layer.hpp> 

 

#include <QByteArray> 

#include <QFile> 

#include <QList> 

#include <QString> 

 

#include <map> 

 

#include <cassert> 

#include <iostream> 

 

namespace files_parser 

{ 

 

parser* parser::s_parser = 0; 

 

parser* parser::get_instance() 

{ 

    if (s_parser == 0) { 

        s_parser = new parser(); 

    } 

    return s_parser; 

} 

 

parser::parser() 

{ 

} 

 

std::string parser::get_name(const data_map& m) const 

{ 

    data_map::ConstIterator cit = m.find("name"); 

    if (cit == m.end()) { 

        throw exception("Syntax error: name=<cell_name>"); 

    } 

    return cit.value().toStdString(); 

} 

 

double parser::get_value_of(const data_map& m, const std::string& n) const 

{ 

    data_map::ConstIterator it = m.find(QString::fromStdString(n)); 

    if (it == m.end()) { 

        throw exception("Syntax error: " + n + "=<value>"); 

    } 

    return it.value().toDouble(); 

} 

 

double parser::get_frequency(const data_map& m) const 

{ 

    data_map::ConstIterator it = m.find(QString::fromStdString("frequency")); 

    if (it == m.end()) { 

        return -1; 

    } 

    return it.value().toDouble(); 

} 

 

unsigned parser::get_layer(const data_map& m) const 

{ 

    data_map::ConstIterator it = m.find("layer"); 
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    if (it == m.end()) { 

        throw exception("Syntax error: layer=<value>"); 

    } 

    return it.value().toUInt(); 

} 

 

power_cell::position parser::get_position(const data_map& m) const 

{ 

    data_map::ConstIterator it = m.find("pos"); 

    if (it == m.end()) { 

        throw exception("Syntax error: pos=(<x>,<y>)"); 

    } 

    QString pos = it.value(); 

    if (!pos.startsWith("(") || 

        !pos.endsWith(")") || 

        pos.count('(') != 1 || 

        pos.count(')') != 1) { 

        throw exception("Syntax error: pos=(<x>,<y>)"); 

    } 

 

    pos = pos.mid(1, pos.size() - 2); 

    QString x_str = pos.section(',', 0, 0); 

    QString y_str = pos.section(',', 1, 1); 

    return power_cell::position(x_str.toDouble(), y_str.toDouble()); 

} 

 

core::ic* parser::get_ic(const std::string& fn) 

{ 

    if (fn.empty()) { 

        return 0; 

    } 

    QFile file(QString::fromStdString(fn)); 

    if (!file.open(QFile::ReadOnly)) { 

        return 0; 

    } 

 

    unsigned maxR = 0, maxC = 0, maxL = 0; 

 

//    using map = std::map<indexs, double>; 

//    map temp_map; 

 

    QByteArray data = file.readLine(); 

    while( !data.isEmpty() ) { 

        //Go to the next line 

        data = file.readLine(); 

 

        //Remove redundant spaces 

        data = data.simplified(); 

        if (data.isEmpty()) { 

            break; 

        } 

 

        if ( data.startsWith('*') ) { 

            continue; 

        } 

 

        int idx = data.indexOf("_c"); 

        if ( idx == -1 ) { 

            continue; 

        } 

        idx += 2; 

 

        QString dataStr = QString(data); 
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        dataStr.insert(idx, '='); 

        dataStr = dataStr.remove(' '); 

        QList<QString> parts = dataStr.split( '=' ); 

        QStringList index = parts[1].split("_"); 

        if (index.back() == "s") { 

            continue; 

        } 

        assert(index.size() == 4); 

        unsigned r = 0, c = 0, l = 0; 

        r = index[1].toUInt(); 

        c = index[2].toUInt(); 

        l = index[3].toUInt(); 

        if (maxR < r) { 

            maxR = r; 

        } 

        if (maxC < c) { 

            maxC = c; 

        } 

        if (maxL < l) { 

            maxL = l; 

        } 

 

   file.close(); 

 

    core::ic* ic = new core::ic(maxL + 1, maxC + 1, maxR + 1); 

     

    return ic; 

 

} 
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