/**
 *
 * Create PDF Portrait on client side with JS
 *
 * @author Tobias Moser <tobias.moser2@uzh.ch>
 * @version 1.0.0
 */

// initialize variables
var resolution = 300;
var imageQuality = 1;
var pdfDoc;
var urlDict;

// document settings
var marginX = 13;
var marginY = 20;
var elementSpace = 2;
var fontSize = 10;
var font = 'helvetica';
var checkLoadedInterval;
var elementsLoaded = false;
var elementsLoadedCallback;

// define document margins
var docMargins = {
  top: marginY,
  bottom: marginY,
  left: marginX,
  width: 210-2*marginX
};

var dataStates = {
  'description-state': '',
  'similar-taxa-state': '',
  'characteristic-features-state': '',
  'literature-state': '',
  'habitat-images-state': '',
  'portrait-images-state': '',
  'portrait-image-state': '',
  'indicator-state': '',
  'distribution-state': ''
};

Array.prototype.unique = function() {
  var arr = [];
  for(var i = 0; i < this.length; i++) {
    if(!arr.includes(this[i])) {
      arr.push(this[i]);
    }
  }
 return arr; 
}

var lang = 'de';
var evaluated = false;

jQuery(document).ready(function () {

  // load language
  var path = window.location.pathname;
  if (path.indexOf('/fr/') !== -1) {
      lang = 'fr';
  }

  // hide not active language
  var langClasses = ['lang-de', 'lang-fr'];
  langClasses.forEach(function (langClass) {
    if (langClass != 'lang-' + lang) {
      $('.'+langClass).hide();
    }
  });

  // load additional data which is not loaded
  // by the included scripts
  loadCustomData();  


  // get query parameters
  // currently we are interested if 
  // doi=1 is set
  urlDict = {};
  location.search.substr(1).split("&").forEach(
    function(item) {
      urlDict[item.split("=")[0]] = item.split("=")[1]
    });

  checkLoadedInterval = setInterval(waitElementsLoaded, 500);

});

/**
 * loadCustomData
 * function which loads the required data to build the pdf
 *  
 * @returns {undefined}
 */

loadCustomData = function () {

  // load descriptional data
  jQuery.ajax({
    url: crossDomainUrl,
    type: 'POST',
    dataType: 'json',
    data: {
      _class: classifiedTaxonController,
      _action: 'getTaxonInformation',
      filter: {
        logic: 'and',
        filters: [
        {
          field: "['Classification.taxon_id']", 
          operator: 'stringeq', 
          value: function () {
            return getTaxonID();
          }}]
      }
    },
    success: function (data) {
      // write data
      var taxon = data['taxon'];

      // update data state
      dataStates['description-state'] = 'loaded';

      evaluated = taxon['rl_2004'] !== "";
      // generate protection table
      var protectionTable = '<table class="portrait-protection-table">';
      Object.keys(protectionLangTable[lang]).forEach( function (key) {

        let fieldValue;
        if (evaluated) {
          fieldValue = protectionFieldTranslationFunctions[key](taxon[protectionLangTable[lang][key].field], lang);
        } else {
          fieldValue = '-';
        }
        protectionTable += "<tr><td><b>"+protectionLangTable[lang][key].title+":</b>";
        if (Array.isArray(protectionLangTable[lang][key].link)) {
          //var nLink = protectionLangTable[lang][key].link.length;
          // currently display only first link
          var nLink = 1;
          for (var iLink = 0; iLink < nLink; iLink++) {
            protectionTable += "<a href='"+protectionLangTable[lang][key].link[iLink]+"' target='_blank'>";
            protectionTable += protectionLangTable[lang][key].link_name[iLink];
            protectionTable += "</a>";
          }
        } else {
          protectionTable += "<a href='"+protectionLangTable[lang][key].link+"' target='_blank'>";
          protectionTable += protectionLangTable[lang][key].link_name;
          protectionTable += "</a>";
        }
        protectionTable += "</td><td>" + fieldValue + "</td></tr>";
      });
      protectionTable += '</table>';

      var protectionNode = jQuery('#portrait-protection-table')[0];
      protectionNode.innerHTML = protectionTable;

      if (taxon['publish_portrait'] === '1' && taxon['bearbeiter_text'] != '-') {
            dataStates['characteristic-features-state'] = 'loaded';
            dataStates['similar-taxa-state'] = 'loaded';

            // add characters
            var charactersNode = jQuery('#portrait-characters')[0];
            if (lang == 'fr') {
                charactersNode.innerHTML = taxon['characters_fr'];
            } else {
                charactersNode.innerHTML = taxon['characters'];
            }
        
        charactersNode.prepend(jQuery.parseHTML('<h3>Beschreibung</h3>')[0]);

        // add remarks
        var remarksNode = jQuery('#portrait-remarks')[0]
        if (taxon['remarks'] !== '') {
          remarksNode.innerHTML = taxon['remarks'];
          remarksNode.prepend(jQuery.parseHTML('<h3>Anmerkungen</h3>')[0]);
        } else {
          remarksNode.innerHTML = '';
        }

        // add ecology
        var ecologyNode = jQuery('#portrait-habitat')[0]
        ecologyNode.innerHTML = taxon['ecology'];
        ecologyNode.prepend(jQuery.parseHTML('<h3>&Ouml;kologie</h3>')[0]);

        // write portrait author
        jQuery('#portrait-authorship > #portrait-author')[0].innerText = data['taxon']['bearbeiter_text'];

        // write citation
        var citation = '';

        // try to replace functionality of formatAuthor() from
        // portrait.description.js with regex
        //citation += data['taxon']['bearbeiter_text'].replace(/(.*) ([öäüÖÄÜA-Za-z]+)/, '$2 $1');

        // define authors with pipeline of edit steps
        var citationAuthors = 
        [].concat.apply([], [
          data['taxon']['bearbeiter_text'],
          data['taxon']['bilder_fertig_flg'] === "1" ? data['taxon']['bearbeiter_bilder'] : '-',
          data['taxon']['lektor'],
          ].map(function (el) {return el.split(/ ?(&|,) ?/)} )
        ).map(function(el) { return el.trim() }).unique()
          .filter(function(val){
            return val !== '' && val.match(/^[-,&]$/) === null })
          .map(function(val, idx) {
            return val.replace(/(.*) ([öäüÖÄÜA-Za-zß]+)/, '$2 $1')});

        citation += '<span id="document-author">';
        citation += citationAuthors.join(', ');
        citation += ' </span>';
        citation += '<span id="portrait-year">';
        citation += data['taxon']['text_fertig_jahr'];
        citation += '</span>. ';
        citation += data['taxon']['genus'] + " " ;
        citation += data['taxon']['species'] + ' ';
        citation += data['taxon']['infraspecific_rank'] + ' ';
        citation += data['taxon']['infraspecies'] + ' ';
        citation += data['taxon']['author'];
        citation += " — In: Swissbryophytes Working Group (Hrsg.), ";
        citation += "Moosflora der Schweiz, www.swissbryophytes.ch";

        var citationNode = jQuery('#portrait-citation')[0];
        citationNode.innerHTML = citation;

        // write publish date
        jQuery('#published-date')[0].innerText = taxon['text_fertig_datum'];
        var htmlDoiLink = jQuery('#generate-container.lang-'+lang+' .doi-link')[0];
      
        // write doi (not available yet)
        if (taxon["pdf_doi"] != "" && taxon["pdf_published"] != '') {
          var doi = "https://doi.org/10.5167/uzh-" + taxon["pdf_doi"];;

          // update doi links in html
          var doi_link = "<a href='"+doi+"' rel='noopener noreferrer' target='_blank' class='doi-link'>"+doi+"</a>";
          jQuery('#published-doi')[0].innerHTML = doi_link;
          var htmlDoiLink = jQuery('#generate-container.lang-'+lang+' .doi-link')[0];
          htmlDoiLink.href = doi;
          htmlDoiLink.parentElement.style='';
        } else {
          htmlDoiLink.parentElement.style='display:none;';
        }
        
        // add similar taxa
        var similarNode = jQuery('#portrait-similar-taxa')[0];

        // set similarTaxa node and remove br tags
        similarNode.innerHTML = taxon['similar_taxa'].replace(/\s?<br\s?\/?>\s?/g, ' ');

        similarNode.prepend(jQuery.parseHTML('<h3 style="margin-bottom: 20pt;">&Auml;hnliche Arten</h3>')[0]);
        var characteristicFeaturesNode = jQuery('#portrait-characteristic-features')[0];

        // load characteristic features and remove br tags
        characteristicFeaturesNode.innerHTML = 
          taxon['characteristic_features'].replace(/\s?<br\s?\/?>\s?/g, ' ');

        // remove informationsstand em
        var updateDate = jQuery(characteristicFeaturesNode).find("p > em:contains('Informationsstand')");
        if (updateDate.length > 0) {
          updateDate.parent().remove();
        }

        // add characteristic features title as bold prepending text
        var descriptionParagraphs = jQuery(characteristicFeaturesNode).find('p');
        // add title
        descriptionParagraphs[0].prepend(jQuery.parseHTML(
            '<b>Charakteristische Merkmale: </b>')[0]);


        // fix titles of similar spec
        // these should include the complete name (including authors)
        var similarList = jQuery(similarNode).find('span.similarspec');
        similarList.each(function (listIndex, similarTaxon) {
            similarTaxon.innerHTML = '<h4 style="margin: 5px;"><i>'+similarTaxon.innerHTML+'</i></h4>';
        });
      } else {

        jQuery('#portrait-unedited.lang-'+lang).show();

        // ignore state of similar taxa because
        // taxon is not ready yet
        dataStates['similar-taxa-state'] = 'ignore';
        dataStates['characteristic-features-state'] = 'ignore';

        // add characters title
        var charactersNode = jQuery('#portrait-characters')[0]
        charactersNode.prepend(jQuery.parseHTML('<h3>Beschreibung</h3>')[0]);

        // add ecology title
        var ecologyNode = jQuery('#portrait-habitat')[0]
        ecologyNode.prepend(jQuery.parseHTML('<h3>&Ouml;kologie</h3>')[0]);

        // default citation for not edited portraits
        var taxonName = '<i>' + taxon['genus'] + ' ' + 
          taxon['species'] + ' ' + taxon['infraspecific_rank'] + ' ' + 
          taxon['infraspecies'] + '</i> ' + taxon['author'];
        citationNode = jQuery('#portrait-citation')[0];
        citationNode.innerHTML = 'Swissbryophytes Working Group ' +
          (new Date()).getFullYear() + '. '
          + taxonName
          + '- In: Swissbryophytes Working Group (Hrsg.), '
          + 'Moosflora der Schweiz, www.swissbryophytes.ch';
      }
    }
  });

  // load literature data
  var literatureController = "Swissbryophytes\\Controller\\WebLiteratureController";
  jQuery.ajax({
    url: crossDomainUrl,
    type: 'POST',
    dataType: 'json',
    data: {
      _class: literatureController,
      _action: 'readTaxonLiterature',
      filter: {
        logic: 'and',
        filters: [
            { field: "taxon_id", operator: 'stringeq', value: function () { return getTaxonID(); } },
            { field: "['publish_online']", operator: 'eq', value: 1 }
          ] 
      },
      sort: [
        {field: 'author', dir: 'asc'},
        {field: 'year', dir: 'asc'}
      ]
    },
    success: function (data) {

      // update data state
      dataStates['literature-state'] = 'loaded';

      var literatureElement = jQuery('#portrait-literature')[0];
      literatureElement.innerHTML = '<h3>Literatur</h3>';

      if (data.length > 0 && data[0] !== '') {
        literatureElement.append(
          jQuery.parseHTML('<h4>Literaturangaben zur Art</h4>')[0]);
        for (var iLiterature = 0; iLiterature < data.length; iLiterature++) {
          literatureElement.append(jQuery.parseHTML(
            '<div>'+data[iLiterature]+'</div>')[0]);
        }
      } else {
        literatureElement.innerHTML += 'Dieser Art wurde noch keine Literatur zugeordnet.';
      }
    }
  });

  // load portrait image
  var imageController = "Swissbryophytes\\Controller\\WebImagesController";
  jQuery.ajax({
    url: crossDomainUrl,
    type: 'POST',
    dataType: 'json',
    data: {
      _class: imageController,
      _action: 'readPortraitImage',
      filter: {
        logic: 'and',
        filters: [
            { field: "['TaxonImage.taxon_id']", operator: 'stringeq', value: function () { return getTaxonID(); } }
        ]
        }
    },
    success: function (data) {

      // update data state
      dataStates['portrait-image-state'] = 'loaded';

      if (typeof data['file_name'] !== 'undefined' 
        && data['file_name'] !== '') {

        var portraitImage = jQuery('#portrait-image > .mainimage')[0];
        var imageSrc = imageUrl + data['file_name'];
        portraitImage.src = imageSrc;

        var copyright = '&copy; ';
        if (data['copyright_id'] == '1') {
          copyright += 'swissbryophytes / ';
        }
        copyright += '<span class="image-author">' + data['image_author'] + '</span>';

        var portraitComment = jQuery('#portrait-image > .imagecomment')[0];
        portraitComment.innerHTML = copyright;

      }
      
    }
  });


  // load image list
  var imagesController = "Swissbryophytes\\Controller\\WebImagesController";
  var portraitImageListViewDataSource = new kendo.data.DataSource({
    serverFiltering: true,
    serverSorting: true,
    transport: {
      read: {
        url: crossDomainUrl,
        data: {
          _class: imagesController,
          _action: 'readList',
          taxon_id: function () { return getTaxonID(); }
        },
        dataType: "json",
        type: 'POST'
        }
    },
    change: function (e) {
      // update data state
      dataStates['portrait-images-state'] = 'loaded';
    },
    schema: {
      data: "data",
      total: "total"
    },
    sort: [
      {field: 'taxon_rank_id', dir: 'asc'},
      {field: 'taxon_name', dir: 'asc'},
      {field: "['ImageCategory.images_sort_index']", dir: 'asc'},
      {field: "['TaxonImage.sort_index_print']", dir: 'ASC'},
      {field: "['TaxonImage.sort_index_web']", dir: 'ASC'}],
    filter: {
      logic: "and",
      filters: [
        {field: '[TaxonImage.publish_print]', operator: 'eq', value: '1'},
        {field: "['ImageCategory.images_sort_index']", operator: 'gt', value: 19999}
      ]}
  });

  // create list with according template
  var portraitImageListView = jQuery("#portrait-image-list").kendoListView({
      dataSource: portraitImageListViewDataSource,
      pageable: false,
      selectable: true,
      autoBind: true,
      template: kendo.template($("#portrait-image-list-template").html()),
  }).data("kendoListView");

  // load habitat images
  var habitatImageListViewDataSource = new kendo.data.DataSource({
    serverFiltering: true,
    serverSorting: true,
    transport: {
      read: {
        url: crossDomainUrl,
        data: {
          _class: imagesController,
          _action: 'readList',
          taxon_id: function () { return getTaxonID(); }
        },
        dataType: "json",
        type: 'POST'
      }
    },
    change: function (e) {
      // update data state
      dataStates['habitat-images-state'] = 'loaded';
    },
    schema: {
      data: "data",
      total: "total"
    },
    sort: [
      {field: 'taxon_rank_id', dir: 'asc'},
      {field: 'taxon_name', dir: 'asc'},
      {field: "['ImageCategory.images_sort_index']", dir: 'asc'},
      {field: "['TaxonImage.sort_index_web']", dir: 'ASC'},
      {field: "['TaxonImage.sort_index_print']", dir: 'ASC'}],
    filter: {
      logic: "and",
      filters: [
        {field: '[TaxonImage.publish_print]', operator: 'eq', value: '1'},
        {field: "['ImageCategory.images_sort_index']", operator: 'between', value: 10000, value2: 19999}
      ]}
    });

  var habitatImageListView = jQuery("#portrait-habitat-image-list").kendoListView({
    dataSource: habitatImageListViewDataSource,
    pageable: false,
    selectable: true,
    autoBind: true,
    template: kendo.template($("#portrait-habitat-image-list-template").html()),
  }).data("kendoListView");

  // load indicator gauges
  var zeigerwerteFloraController = "Swissbryophytes\\Controller\\IndicatorsFloraController";
  jQuery.ajax({
    url: crossDomainUrl,
    type: 'POST',
    dataType: 'json',
    data: {
      _class: zeigerwerteFloraController,
      _action: 'getValuesForTaxon',
      filter: {
        logic: 'and',
        filters: [
          {field: 'taxon_id', operator: 'stringeq', 
            value: function () {
              return getTaxonID();
            }}
        ]
      }
    },
    success: function (data) {
      pointerSize = 10;
      if (data['fgauge']['value'] === 0) {
        pointerSize = 0;
      } else {
        pointerSize = 10;
      }

      jQuery("#f-gauge").kendoLinearGauge({
        pointer: {
          value: data['fgauge']['value'],
          shape: "arrow",
          size: pointerSize
          },
          scale: {
            majorUnit: 1,
            minorUnit: 1,
            min: 1,
            max: 5,
            vertical: true,
            ranges: [
              {
                from: data['fgauge']['from'],
                to: data['fgauge']['to'],
                color: "#2798df"
              }
            ],
            labels: {
              // labels template
              template: kendo.template(jQuery("#f-gauge-template").html()),
              margin: {
                right: '2px'
              }
            }
          }
      });

      if (data['rgauge']['value'] === 0) {
        pointerSize = 0;
      } else {
        pointerSize = 10;
      }

      jQuery("#r-gauge").kendoLinearGauge({
        pointer: {
          value: data['rgauge']['value'],
          shape: "arrow",
          size: pointerSize
        },
        scale: {
          majorUnit: 1,
          minorUnit: 1,
          min: 1,
          max: 5,
          vertical: true,
          ranges: [
            {
              from: data['rgauge']['from'],
              to: data['rgauge']['to'],
              color: "#12bc05"
            }
          ],
          labels: {
            // labels template
            template: kendo.template(jQuery("#r-gauge-template").html()),
            margin: {
              right: '2px'
            }
          }
        }
      });

      if (data['lgauge']['value'] === 0) {
        pointerSize = 0;
      } else {
        pointerSize = 10;
      }

      jQuery("#l-gauge").kendoLinearGauge({
        pointer: {
          value: data['lgauge']['value'],
          shape: "arrow",
          size: pointerSize
        },
        scale: {
          majorUnit: 1,
          minorUnit: 1,
          min: 1,
          max: 5,
          vertical: true,
          ranges: [{
            from: data['lgauge']['from'],
            to: data['lgauge']['to'],
            color: "#f1ee04"
          }],
          labels: {
            // labels template
            template: kendo.template(jQuery("#l-gauge-template").html()),
            margin: {
              right: '2px'
            } 
          }
        }
      });

      if (data['tgauge']['value'] === 0) {
        pointerSize = 0;
      } else {
        pointerSize = 10;
      }

      jQuery("#t-gauge").kendoLinearGauge({
        pointer: {
          value: data['tgauge']['value'],
          shape: "arrow",
          size: pointerSize
        },
        scale: {
          majorUnit: 1,
          minorUnit: 1,
          min: 1,
          max: 5,
          vertical: true,
          ranges: [{
            from: data['tgauge']['from'],
            to: data['tgauge']['to'],
            color: "#fba583"
          }],
          labels: {
            // template
            template: kendo.template(jQuery("#t-gauge-template").html()),
            margin: {
              right: '1px'
            },
            padding: '1px'
          }
        }
    });

    // update data state
    dataStates['indicator-state'] = 'loaded';
  }});
}

/**
 * waitElementsLoaded
 * function responsible to display loading bar until all required elements for
 * pdf creation are loaded
 *
 * @returns {undefined}
 */
waitElementsLoaded = function () {

  // define which elements should be checked and 
  // how to display them
  var requiredElements = [
    {'id': 'portrait-image-state', 
      'title_de': 'Portraitbild', 
      'title_fr': 'Image de la fiche espèce', 
      'checks': ['#portrait-image']},
    {'id': 'portrait-images-state', 
      'title_de': 'Bilder (Taxon)', 
      'title_fr': 'Photos (taxon)', 
      'checks': ['#portrait-image-list']},
      //'checks': []},
    {'id': 'habitat-images-state', 
      'title_de': 'Bilder (Lebensraum)', 
      'title_fr': 'Photos (habitat)', 
      'checks': []},
    {'id': 'description-state', 
      'title_de': 'Artportrait', 
      'title_fr': 'Fiche espèce', 
      'checks': []},
    {'id': 'similar-taxa-state', 
      'title_de': '&Auml;hnliche Arten', 
      'title_fr': 'Confusions possibles', 
      'checks': []},
    {'id': 'characteristic-features-state', 
      'title_de': 'Charakteristische Merkmale', 
      'title_fr': 'Caractères spécifiques', 
      'checks': []},
    {'id': 'literature-state', 
      'title_de': 'Literatur', 
      'title_fr': 'Références', 
      'checks': ['#portrait-literature']},
    {'id': 'indicator-state', 
      'title_de': 'Zeigerwerte', 
      'title_fr': 'Valeurs indicatives', 
      'checks': ['#f-gauge', '#r-gauge', '#l-gauge', '#t-gauge']},
    {'id': 'distribution-state', 
      'title_de': 'Verbreitung', 
      'title_fr': 'Distribution', 
      'checks': ['#map', '#chart-loaded']}
  ];

  var allLoaded = false;
  var goodCounter = 0;
  var completeList = [];
  for (iRequiredElement = 0; 
    iRequiredElement < requiredElements.length; iRequiredElement++) {
    var requiredElement = requiredElements[iRequiredElement];
    if (checkElementLoaded(requiredElement['id'], requiredElement['checks'])) {
      completeList.push(requiredElement['id']);
    }
  }

  // build list
  var loadingContainer = jQuery('#loading-container.lang-'+lang)[0];
  var loadingList = jQuery(loadingContainer).find('ul');

  // if loading list does not exist, create it
  if (loadingList.length  === 0) {
    loadingList = jQuery.parseHTML('<ul></ul>')[0];
    loadingContainer.append(loadingList);
  } else {
    loadingList = loadingList[0];
  }

  // cycle through required elements and update displayed state
  for (iRequiredElement = 0; 
    iRequiredElement < requiredElements.length; iRequiredElement++) {
    var requiredElement = requiredElements[iRequiredElement];
    var loadingElement = jQuery(loadingList).find('#' + requiredElement['id']);
    if (loadingElement.length === 0) {
      loadingElement = jQuery.parseHTML('<li id='+requiredElement['id']+'></li>')[0]; 
      loadingElement.innerHTML = 
        '<span class="fa fa-spinner fa-spin"></span>' +
        requiredElement['title_' + lang];
      loadingList.append(loadingElement);
    } else {
      loadingElement = loadingElement[0];
    }
    
    if (completeList.includes(requiredElement['id'])) {
      var loadedMsg = '<span class="fa fa-check"></span>' +
        requiredElement['title_' + lang];
      if (lang == 'fr') {
        loadedMsg += ' chargé';
      } else {
        loadedMsg += ' geladen';
      }
      loadingElement.innerHTML = loadedMsg;

    }   
  }

  if (completeList.length === requiredElements.length) {
    clearInterval(checkLoadedInterval);
    jQuery('#generate-container.lang-'+lang)[0].style = '';
    elementsLoaded = true;
    // call elementsLoadedCallback
    if ( typeof elementsLoadedCallback !== 'undefined' ) {
      elementsLoadedCallback();
    }
  }
}

/**
 * checkElementLoaded
 * function to return if the data has been loaded and perform additional checks
 *
 * @param {string} state to check in dataStates
 * @param {string}/{function} additional checks to verify if element is loaded; strings (for jQuery-target) or functions. jQuery targets will be checked for child elements
 * which return true or false
 * @returns boolean, if element is regarded as loaded
 */
checkElementLoaded = function (state, checks) {

  var successfullChecks = 0;
  for (var iCheck = 0; iCheck < checks.length; iCheck++) {
    var check = checks[iCheck];
    if (typeof check === 'string') {
      var checkElement = jQuery(check);

      // element exists
      if (checkElement.length > 0) {

        // element has children
        if (checkElement[0].childNodes.length > 0) {
          // also check if images below are loaded
          var subImages = checkElement.find('img');
          var allImagesComplete = true;
          if (subImages.length > 0) {
            subImages.each( function (idx, img) {
              allImagesComplete = img.complete && allImagesComplete; 
            });
          }
          if (allImagesComplete) {
            successfullChecks++;
          }
        // element lacks children, cannot be checked
        // assume check ok
        } else {
          successfullChecks++;
        }
      }
    } else if (typeof check === 'function') {
      if(check()) {
        successfullChecks++;
      }
    }
  }
  
  // state should be loaded or ignore and additional checks should all be
  // successfull
  return dataStates[state].match('loaded|ignore') !== null && 
    successfullChecks === checks.length;

}

/**
 * initiatePDFGeneration
 * Wrapper-Function to display progress div before calling the pdf creation
 * function
 *
 * @returns {undefined}
 */
initiatePDFGeneration = function (quality) {


  // show loading container
  jQuery('#loading-container.lang-'+lang).show();

  // if elements are really loaded, start with 
  // pdf generation
  // otherwise postpone to callback
  // skip checks if ignore_checks is specified
  if (elementsLoaded || (('ignore_checks' in urlDict) && (urlDict.ignore_checks == '1'))) {
    jQuery('#progress.lang-'+lang)[0].style = '';
    setTimeout(function () {
      createPortraitPDF();
      jQuery('#progress.lang-'+lang)[0].style = 'display:none;';
    }, 20);

    if (quality == 'web') {
      resolution = 150;
      imageQuality = 0.5;
    } else if (quality == 'print') {
      resolution = 300;
      imageQuality = 1;
    }
  } else {
    elementsLoadedCallback = function () {
      initiatePDFGeneration(quality);
    }
  }
}

/**
 * createPortraitPDF
 * function which assembles all the necessary elements and creates a
 * PDF-document from them.
 *
 * @returns {undefined}
 */
createPortraitPDF = function () {

    // create pdfdoc
    pdfDoc = new jsPDF({
        title: 'PDF Portrait',
        orientation: 'p',
        unit: 'mm',
        format: 'a4',
        compress: true,
        hotfixes: []
    });

    var xPos = docMargins.left;

    // do not start at top because first page header 
    // needs more space and we do not want to blow up all headers 
    // for this 
    var yPos = docMargins.top;

    // set default font size
    pdfDoc.setFont(font).setFontSize(fontSize);

    // test whether portrait has an author or not
    // can be used to determine if portrait was edited or not
    var portraitEdited = jQuery('#portrait-citation > #document-author').length > 0;

    // add title
    var taxon_name = jQuery('#navigation-taxon-name')[0];
    var res = addHtmlElement(taxon_name, xPos, yPos - 10, {width: docMargins.width - 2*docMargins.left - 10});

    yPos = res[1];

    // check if is aggregate
    var aggregatePortrait = taxon_name.textContent.match(/aggr\./) !== null;

    if (!portraitEdited) {

        var messageElement;
    if (aggregatePortrait) {
        messageElement = '#aggregate-message';
    } else {
        messageElement = '#portrait-unedited.lang-'+lang;
    }
        var res = addHtmlElement(jQuery(messageElement)[0], xPos, yPos);
        yPos = res[1] + elementSpace*2;
    } 

    // only add remarks if present
    var characteristicFeatures = jQuery('#portrait-characteristic-features')[0];
    if (characteristicFeatures.textContent !== '') {
        // move characteristic features a bit towards the top
        // because of huge <p> tag spacing
        yPos = yPos - elementSpace;
        var res = addHtmlElement(characteristicFeatures, xPos, yPos);
        xPos = docMargins.left;
        yPos = res[1] + elementSpace*3;
    } 

    // add portrait image
    var portraitWidth = 85;
    var portraitHeight = 65;
    var imgPortrait = jQuery('#portrait-image > .mainimage');
    if (imgPortrait.length > 0 && imgPortrait[0].src != '') {
        addImage(imgPortrait[0], xPos, yPos, portraitWidth, portraitHeight);
        var portraitComment = jQuery('#portrait-image > .imagecomment')[0];
        var portraitRes = addHtmlElement(portraitComment, xPos, yPos + portraitHeight, {fontSize: 8});
    } else {
        var portraitRes = [0,0];
    }
    xPos += portraitWidth + 5;

    // add protection table
    var protectionOptions = {
        fontSize: 8,
    };

    // move table a bit to align portrait 
    // image and table text on same line
    var yTableOffset = 2.5;

    if (!evaluated) {
        let textWidth = docMargins.width - xPos + marginX;
        let wrapText = pdfDoc.splitTextToSize(taxonNotEvaluated[lang], textWidth);
        pdfDoc.setFontSize(8).text(xPos, yPos - 5, wrapText);
    }

    var protectionTable = jQuery('#portrait-protection-table > table');
    newPos = addTableData(protectionTable, xPos, yPos + yTableOffset, protectionOptions);

    yPos = Math.max(portraitRes[1], newPos[1]) + elementSpace*2;
    xPos = docMargins.left;

    //if childTaxa exist display
    var specimenDetails = jQuery('#specimen-details > p')[2];
    var specimenDetailsChildTaxa = jQuery(specimenDetails).children('a');
    if (specimenDetailsChildTaxa.length > 1) {
        // because of huge <p> tag spacing
        yPos = yPos - elementSpace*4;
        var portraitRes = addHtmlElement(specimenDetails, xPos, yPos, { fontSize: 8 });
        yPos = portraitRes[1]+elementSpace;
    }

    var res = addHtmlElement(jQuery.parseHTML('<div><h3>Verbreitung</h3></div>')[0], xPos, yPos);
  
    yPos = res[1]+elementSpace;

    // add map
    // ensure pixel layer is removed
    LargeMap.map.removeLayer(LargeMap.pixelLayer)
    var mapWidth = 138;
    var size = LargeMap.map.getSize();
    var mapAspect = size[0]/size[1];
    var mapHeight = mapWidth / mapAspect;

    var targetWidth = mapWidth / 25.4 * resolution;
    var targetHeight = mapHeight / 25.4 * resolution;

    // set canvas to target resolution
    LargeMap.map.once('precompose', function(event) {
        var canvas = event.context.canvas;
        var sourceWidth = canvas.width;
        var sourceHeight = canvas.height;

        // calculate scale factor
        var widthFactor = targetWidth/sourceWidth;
        var heightFactor = targetHeight/sourceHeight;
    
        // scale up or down according to factor
        canvas.width = Math.ceil(canvas.width*widthFactor);
        canvas.height = Math.ceil(canvas.height*heightFactor);
        var context = canvas.getContext('2d');
        context.scale(widthFactor, heightFactor);
    });
  
  // create image from map
    LargeMap.map.once('postcompose', function (event) {
        var canvas = event.context.canvas;
        var data = canvas.toDataURL('image/png', imageQuality);
        pdfDoc.addImage(data, 'PNG', xPos, yPos, mapWidth, mapHeight, undefined, 'FAST');
    });

    // re-render and trigger event
    LargeMap.map.renderSync();


    // add copyright
    var mapCopyright = jQuery('#copyright')[0];
    addHtmlElement(mapCopyright, xPos, yPos + 80, {fontSize: 6});

    // add legend
    var legendX = docMargins.left;
    var legendY = yPos;
    var legendTable = jQuery('#legend > table');
    addTableData(legendTable, legendX, legendY, {
        colWidth: [8, 8, 40],
        fontSize: 8,
        rowSpace: 4
    });

    // add map chart
    chartX = 152;
    options = {width: 50};
    var mapChart = jQuery('#chart > svg')[0]
    var res = addSvgImage(mapChart, chartX, yPos, options);

    // add heights 
    var heightOptions = {
        rowSpace: 3,
        colWidth: 19,
        fontSize: 6
    };

    var dataTableX = chartX;
    var dataTableY = res[1] + 5;
    var heightsTable = jQuery('#heights');
    addTableData(heightsTable, dataTableX, dataTableY, heightOptions);
  
    // add written distribution
    var distribution = jQuery('#distribution')[0];
    distributionX = dataTableX;
    distributionY = dataTableY + 5;
    distributionWidth = 52;
    var res = addHtmlElement(distribution, distributionX, distributionY, {width: distributionWidth, fontSize: 6});

    /* no effect
    yPos = Math.max(yPos + mapHeight, res[1]) + elementSpace;
    xPos = docMargins.left;
    */

    // add new page
    pdfDoc.addPage('a4', 'p');
    yPos = docMargins.top;
    xPos = docMargins.left;

    // add ecology
    var ecology = jQuery('#portrait-habitat')[0];
    var res = addHtmlElement(ecology, xPos, yPos);

    xPos = docMargins.left;
    yPos = res[1] + elementSpace;

    // add ecology image
    // add portrait image list
    var maxImages = 2;
    var ecologyImageList = jQuery('#portrait-habitat-image-list');
    var res = addImageList(ecologyImageList, xPos, yPos, docMargins, {
        maxImages: maxImages, 
        imgPerRow: 2,
        imgWidthMax: 90,
        imgHeightMax: 68
    });

    xPos = docMargins.left;
    yPos = res[1] + elementSpace;

    if (maxImages < 
        jQuery('#portrait-habitat-image-list > > .mainimage').length) {

        var ecologyRemark = 'Weitere Lebensraumbilder auf ';
        // transfer point unit width to mm
        var ecologyRemarkWidth = pdfDoc.getStringUnitWidth(ecologyRemark)*fontSize/72*25.6;
        pdfDoc.setFontSize(fontSize).text(ecologyRemark, xPos, yPos);
        pdfDoc.setTextColor('#9b1d1e').textWithLink(
            'www.swissbryophytes.ch' , xPos + ecologyRemarkWidth, yPos, {url: String(window.location).replace('pdf', 'lebensraum')});

        pdfDoc.setTextColor('#000000');

        xPos = docMargins.left;
        yPos = yPos + elementSpace;
    }

    var gauges = {
        'Feuchtezahl': 'f-gauge',
        'Reaktionszahl': 'r-gauge',
        'Lichtzahl': 'l-gauge',
        'Temperaturzahl': 't-gauge',
    };

    var gaugeWidth = 40;
    var gaugeOffsetX = 25;
    var gaugeAspect = 0.9; // estimated to check if new page should be created

    // check if new page should be created
    // add 40 mm for titles
    if (yPos + gaugeWidth/gaugeAspect + docMargins.bottom + 24 > 297) {
        pdfDoc.addPage('a4', 'p');
        yPos = docMargins.top;
        xPos = docMargins.left;
    }

    // indicator title
    var res = addHtmlElement(
    jQuery.parseHTML('<div><h3>Zeigerwerte</h3></div>')[0], 
    xPos, yPos); 

    // add indicator remark
    xPos = docMargins.left;
    yPos = res[1] + elementSpace;

    var indicatorRemark = 'nach Urmi 2010, verändert - ';
    // transfer point unit width to mm
    var remarkWidth = pdfDoc.getStringUnitWidth(indicatorRemark)*fontSize/72*25.6;
    pdfDoc.setFontSize(fontSize).text(indicatorRemark, xPos, yPos);
    pdfDoc.setTextColor('#9b1d1e').textWithLink('Erläuterungen siehe www.swissbryophytes.ch' , xPos + remarkWidth, yPos, {url: 'https://'+document.domain+'/download/bedeutung_zeigerwerte_25_09_2019.pdf'});

    pdfDoc.setTextColor('#000000');
    indicatorX = docMargins.left;
    indicatorY = yPos;
    indicatorXOffset = 10;

    for (var indicator in gauges) {
        indicatorTitle = jQuery.parseHTML('<div><h4>'+indicator+'</h4></div>')[0];
        var res = addHtmlElement(indicatorTitle, indicatorX, indicatorY); 
        indicatorSvg = jQuery('#' + gauges[indicator] + ' > div > svg')[0]; 
        var res = addSvgImage(indicatorSvg, indicatorX - indicatorXOffset, res[1] + elementSpace, { offsetX: gaugeOffsetX, gaugeWidth: gaugeWidth });
        indicatorX = res[0] + indicatorXOffset;
    }

    xPos = docMargins.left;
    yPos = res[1] + elementSpace;

    // put characters to new page
    pdfDoc.addPage('a4', 'p');
    yPos = docMargins.top;
    xPos = docMargins.left;

    // add species description
    var taxonDescription = jQuery('#portrait-characters')[0];
    var res = addHtmlElement(taxonDescription, xPos, yPos);

    xPos = docMargins.left;
    yPos = res[1] + elementSpace;

    // only add remarks if present
    var taxonRemarks = jQuery('#portrait-remarks')[0];
    if (taxonRemarks.textContent !== '') {

        // cut away table elements
        var tableRegex = new RegExp('<table>[^]+</table>', 'g');
        var remarkTables = taxonRemarks.innerHTML.matchAll(tableRegex);
        var plainTaxonRemarks = taxonRemarks.innerHTML.replace(tableRegex, '');
        var updateRegex = /<em>.*Informationsstand.*?<\/em>/gm
        //var updateDate = plainTaxonRemarks.match(updateRegex);
        var updateDate = '';

        //too long string in certain remarks. needs to be split. works without the taking out the date and putting it back in
        //var plainTaxonRemarksWithoutDate = plainTaxonRemarks.replace(updateRegex, '');
        plainTaxonRemarks = '<div>' + plainTaxonRemarks + '</div>';

        //remove UL and split into P because UL gets spread out like the wings of icarus in the hot sun
        //made in 2 steps because easier to read the code
        splitTaxonRemarks = plainTaxonRemarks.split('<ul>').join('<p>');
        plainTaxonRemarks = splitTaxonRemarks.split('</ul>').join('</p>');

        var res = addHtmlElement(jQuery.parseHTML(plainTaxonRemarks)[0], xPos, yPos);
        xPos = docMargins.left;
        yPos = res[1] + elementSpace;

        for (var tblMatch of remarkTables) {
            var tblHtml = tblMatch[0];
            var tbl = jQuery.parseHTML(tblHtml)[0];

            // try to infer col widths
            var firstRow = jQuery(tbl).find('tr').first();
            var colWidths = firstRow.find('td').map((idx, col) => +col.width*1/4).toArray();

            var tableOpts = {
                fontSize: 8,
                rowSpace: 4
            };

            if (colWidths.indexOf(0) === -1) {
                tableOpts['colWidth'] =  colWidths;
            }
            res = addTableData(jQuery(tbl), xPos, yPos, tableOpts);

            xPos = docMargins.left;
            yPos = res[1] + elementSpace;
        }

        if (updateDate.length > 0) {
            res = addHtmlElement(jQuery.parseHTML(updateDate[0])[0], xPos, yPos);
            xPos = docMargins.left;
            yPos = res[1] + elementSpace;
        }
    }

    // add new page; avoid only adding title and then
    // images on the next page
    if (yPos > (297 - docMargins.bottom - 65)) {
        pdfDoc.addPage('a4', 'p');
        yPos = docMargins.top;
    }

    // add image title
    var res = addHtmlElement(jQuery.parseHTML('<div><h3>Bilder</h3><div>')[0], xPos, yPos);

    xPos = docMargins.left;
    yPos = res[1] + elementSpace;

    // add portrait image list
    if (portraitEdited) {
        var maxImages = -1;
    } else {
        var maxImages = 21;
    }

    if (maxImages !== -1 || maxImages < jQuery('#portrait-image-list > > .mainimage').length) {
        var imageRemark = 'Weitere Bilder von Merkmalen dieser Art auf ';
        // transfer point unit width to mm
        var imageRemarkWidth = pdfDoc.getStringUnitWidth(imageRemark)*fontSize/72*25.6;
        pdfDoc.setFontSize(fontSize).text(imageRemark, xPos, yPos);
        pdfDoc.setTextColor('#9b1d1e').textWithLink('www.swissbryophytes.ch' , xPos + imageRemarkWidth, yPos, {url: String(window.location).replace('pdf', 'bilder')});
        pdfDoc.setTextColor('#000000');

        xPos = docMargins.left;
        yPos = yPos + elementSpace*2;
    }

    var portraitImageList = jQuery('#portrait-image-list');
    var res = addImageList(portraitImageList, xPos, yPos, 
    docMargins, {maxImages: maxImages});

    xPos = res[0];
    yPos = res[1] + elementSpace;

    // add species description
    var similarTaxa = jQuery('#portrait-similar-taxa')[0];

    // split text and remove br, because of irregular line breaking
    splitDescription = similarTaxa.innerHTML.split(/(?=<strong>|<b>)/);

    var descriptionParts = similarTaxa.innerHTML.split(/(?=<h3>|<p>)/);
    descriptionParts.forEach(function (descriptionPart, descriptionPartIndex) {

        // avoid informationsstand to be added to a new page
        if (!descriptionPart.includes('Informationsstand')) {
            // check if new page should be added
            // minSpace = 30 mm
            res = addNewPage(res[1], 30);
        }

        // remove <p> tag and 
        // split parts in title and categories
        var descriptionCategories = descriptionPart.replace(/<\/?p>/g, '').split(/(?=<span [^>]*>|<strong>|<b>)/);

        descriptionCategories.forEach(function (descriptionCategory, descriptionCategoryIndex) {
            parsedElement = jQuery('<div>'+descriptionCategory+'</div>')[0];
            res = addHtmlElement(parsedElement, docMargins.left, res[1], {hangingIndent: false});

            // if title shrink space a bit
            if (descriptionCategory.match(/^<h3/)) {
                res[1] -= elementSpace*3;
            }
        });

        res[1] += elementSpace;
    });

    // check if new page should be added
    // minSpace = 30 mm
    res = addNewPage(res[1], 30);

    var literature = jQuery('#portrait-literature')[0];
    res = addLiteratureElements(literature, docMargins.left, res[1]);

    // check if new page should be added
    // minSpace = 30 mm
    res = addNewPage(res[1], 30);
 
    // add additional literature
    var additionalLiterature = jQuery('#additional-literature')[0];
    var res = addLiteratureElements(additionalLiterature, docMargins.left, res[1]);

    // add thank node
    if (portraitEdited) {
        // check if new page should be added
        // minSpace = 30 mm
        res = addNewPage(res[1], 30);

        var thank = jQuery('#portrait-thank')[0];
        var res = addHtmlElement(thank, res[0], res[1]+elementSpace, {fontSize: 9.5});
    }
  
    // add contact data
    var contactNode = jQuery('#contact')[0];
    var res = addHtmlElement(contactNode, res[0], res[1]+elementSpace*2);

    // add footers and headers
    for (iPage = 0; iPage < pdfDoc.internal.getNumberOfPages(); iPage++) {
        pdfDoc.setPage(iPage);

        // disabled 2.4.2019: do not display portrait authorship
        // because citation should be enough
        addHeader(false);

        addFooter(portraitEdited == true);
    }

    var fileName = jQuery(
        '#navigation-taxon-name > h2 > i')[0].innerText.trim().toLowerCase() +
        ' swissbryophytes ' + compileDate.getFullYear() + 
        String((1 + compileDate.getMonth())).padStart(2, '0') + 
        String(compileDate.getDate()).padStart(2, '0') + '.pdf';
    fileName = fileName.replace(/ /g, '_');
    pdfDoc.save(fileName);
}

/**
 * addNewPage
 * function adds new page if left space is smaller than minspace
 *
 * @param yPos
 * @param minSpace
 * @returns array of x and y pos [x,y]
 */
addNewPage = function(yPos, minSpace) {

  // check if new page should be added
  minSpace = 30; // mm
  if ((yPos + minSpace) >  (297 - docMargins.bottom)) {

    // add new page and fix res
    pdfDoc.addPage('a4', 'p');
    return [docMargins.left, docMargins.top];
  } else {
    return [docMargins.left, yPos];
  }

}

/**
 * addHeader
 * add header to the current page
 *
 * @returns {undefined}
 */
addHeader = function(addAuthorshipInfo) {

  var pageInfo = pdfDoc.internal.getCurrentPageInfo();

  if (pageInfo.pageNumber !== 1) {
    var taxon = jQuery('#navigation-taxon-name > h2')[0];
    addHtmlElement(taxon, docMargins.left, 5.5, 
      {innerHTML: 1, fontSize: 8});
    pdfDoc.setFontSize(8); 
    var shortAuthor = jQuery('#portrait-citation > #document-author');
    var portraitYear = jQuery('#portrait-citation > #portrait-year');
    if (shortAuthor.length > 0) {
      pdfDoc.text(shortAuthor[0].innerText + 
        ' ' + portraitYear[0].innerText, docMargins.left + docMargins.width, 
        10, null, null, 'right');
    }
  } else {
    // special header for first page

    // add citation
    var citationTemplate = jQuery('#cite-template').clone()[0];
    // add compilation date to citation
    var citation = jQuery(citationTemplate).find('#portrait-citation');
    compileDate = new Date();
    citation[0].innerHTML = citation[0].innerHTML.trim() + ', compiled ' 
      + compileDate.toLocaleDateString('en-GB');
    var res = addHtmlElement(citationTemplate, docMargins.left, 4, {fontSize: 8});

    var imageAuthors = getImageAuthors();
    // update values of dynamic fields
    jQuery('#image-authors')[0].innerText = imageAuthors.join(', ');

    if (addAuthorshipInfo) {
      // add authorship
      var authorship = jQuery('#portrait-authorship')[0];
      var res = addHtmlElement(authorship, docMargins.left, res[1], {fontSize: 8});
    }

    // add first page logo and text
    var textLogo = jQuery('#text-logo')[0];
    var logoResolution = 300;
    var logoWidth = textLogo.width / logoResolution * 25.4;
    var logoHeight = textLogo.height / logoResolution * 25.4;

    addImage(textLogo, docMargins.left + docMargins.width - logoWidth, 12,
      logoWidth, logoHeight, 'png');
  }

}

/**
 * addFooter
 * add footer to the current page
 *
 * @returns {undefined}
 */
addFooter = function (publishInfo) {
  var pageInfo = pdfDoc.internal.getCurrentPageInfo();

  pdfDoc.textWithLink('© Swissbryophytes ' + (new Date()).getFullYear(), 
    docMargins.left, 297-docMargins.bottom + 8, { url: document.URL});

  if (publishInfo) {
    // add publish-info 
    // published-text published-doi
    var publish_info = jQuery('#published-text')[0].innerText.trim();
    pdfDoc.text(publish_info, docMargins.left, 297-docMargins.bottom + 12);

    // calculate width for following steps
    var publishInfoWidth = pdfDoc.getTextWidth(publish_info);

    // attach doi link if existing
    var doiLinkElement = jQuery('#published-doi > .doi-link');
    if (urlDict.doi == 1 && doiLinkElement.length > 0) {
      var doiUrl = doiLinkElement[0].getAttribute('href'); 
      var doiUrlText = doiLinkElement[0].innerText.trim();

      // find x position
      pdfDoc.text(',', docMargins.left + publishInfoWidth, 297-docMargins.bottom + 12);
      var doiX = docMargins.left + publishInfoWidth + 2;
      pdfDoc.textWithLink(doiUrlText, doiX, 297-docMargins.bottom + 12,
        {url: doiUrl});
    } else {
      compileDate = new Date();
      compileStr = ', compiled ' 
        + compileDate.toLocaleDateString('en-GB');
      pdfDoc.text(compileStr, docMargins.left + publishInfoWidth, 
        297-docMargins.bottom + 12);
    }
  }

  // add small logo
  var textLogo = jQuery('#small-logo')[0];
  var logoResolution = 300;
  var logoWidth = textLogo.width / logoResolution * 25.4;
  var logoHeight = textLogo.height / logoResolution * 25.4;

  var logoX = docMargins.left + docMargins.width - logoWidth;
  var logoY = 297 - docMargins.bottom + 8 - logoHeight/2 - 1;
  addImage(textLogo, logoX, logoY, logoWidth, logoHeight, 'png');

  pdfDoc.text(String(pageInfo.pageNumber), 
    docMargins.left + docMargins.width - logoWidth - 2, 
    297-docMargins.bottom + 8, null, null, 'right');
}

/**
 * addImageList
 * function to create lists of images
 *
 * @param {object} document element which contains the image elements
 * the function searchs for class labels of class 'imagecomment' and for the
 * images of class 'mainimage'
 * @param {integer} x coordinate of the start for the image list (document unit)
 * @param {integer} y coordinaten of the start for the image list (document unit)
 * @param {object} margins of to use for the document
 * @param {object} optional settings with default values
 * @returns {array} x and y coordinates for the next element
 */
addImageList = function (imageListElement, x, y, margins, options) {

  var defaultOptions = {
    maxImages: -1,
    xSpace: 2,
    ySpace: 10,
    xSpaceComment: 0,
    ySpaceComment: 3,
    commentSize: 8,
    imgWidthMax: 55,
    imgHeightMax: 40,
    imgPerRow: 3
  };

  // combine options with default options
  options = Object.assign({}, defaultOptions, options);

  // add canvas from portrait images
  var imageList = jQuery(imageListElement).find('.mainimage');
  var imageComments = jQuery(imageListElement).find('.imagecomment');

  // if not described maximum 18 pictures
  if (options.maxImages < 0) {
    var maxImages = imageList.length;
  } else {
    var maxImages = Math.min(options.maxImages, imageList.length);
  }

  for (iImage=0;iImage<maxImages;iImage++) {

    // if next row would overlap the page edge, start with new page
    if ((y + options.ySpace + options.imgHeightMax) > (297 - margins.bottom)) {
      y = margins.top;
      x = margins.left;
      pdfDoc.addPage('a4', 'p');
    }

    var img = imageList[iImage];
    var comment = imageComments[iImage];
    
    addImage(img, x, y, options.imgWidthMax, options.imgHeightMax);

    var commentX = x + options.xSpaceComment;
    var commentY = y + options.imgHeightMax + options.ySpaceComment;
    
    pdfDoc.setFontSize(options.commentSize);
    commentText = pdfDoc.splitTextToSize(comment.innerText, options.imgWidthMax);
    commentText = commentText.map(Function.prototype.call, 
      String.prototype.trim).filter(Boolean);
    pdfDoc.text(commentText, commentX, commentY);

    // refine x and y pos
    x = x + (options.imgWidthMax + options.xSpace);
    if ((iImage+1) % options.imgPerRow === 0) {
      y = y + (options.imgHeightMax + options.ySpace);
      x = margins.left;
    }

  }

  if (maxImages % options.imgPerRow !== 0) {
    y += options.imgHeightMax + options.ySpace;
  }

  x = margins.left;
  y = y;

  return [x, y];
}

/**
 * addImage
 * Function to add a image element to the pdf
 *
 * @param {object} <img>-Html Element
 * @param {integer} x-coordinate of the image (in unit of the document)
 * @param {integer} y-coordinate of the image (in unit of the document)
 * @param {integer} maximum width of the image (used for scaling)
 * @param {integer} maximum height of the image (used for scaling)
 * @returns {undefined}
 */
addImage = function (image, x, y, targetWidth, targetHeight, imgType) {

  if (typeof(imgType) == 'undefined') {
    imgType = 'jpeg';
  }
  
  // get aspect of maximum values
  var targetAspect = targetWidth / targetHeight;

  // get image size
  var imgWidth = image.naturalWidth,
    imgHeight = image.naturalHeight;

  // try to keep aspect and determine which dimension should be scaled
  var imgAspect = imgWidth / imgHeight;
  if (imgAspect > targetAspect) {
    // crop image
    var naturalWidth = targetHeight*imgAspect;
    var naturalHeight = targetHeight;
    var widthOffset = (naturalWidth - targetWidth)/2;
    var heightOffset = 0;

  } else if (imgAspect <= targetAspect) {
    if ((imgAspect < 1) && (targetAspect > 1)) {
      // scale image
      var naturalWidth = targetHeight*imgAspect;
      var naturalHeight = targetHeight;
      var widthOffset = 0;
      var heightOffset = 0;
    } else {
      var naturalHeight = targetWidth / imgAspect;
      var naturalWidth = targetWidth;
      var heightOffset = (naturalHeight - targetHeight) / 2;
      var widthOffset = 0;
    }
  }

  // scale up to resolution
  naturalWidth = naturalWidth / 25.4*resolution;
  naturalHeight = naturalHeight / 25.4*resolution;
  heightOffset = heightOffset / 25.4*resolution;
  widthOffset = widthOffset / 25.4*resolution;

  // convert image to canvas
  // and then to dataurl
  var canvas = document.createElement('canvas');
  canvas.height = targetHeight / 25.4*resolution;
  canvas.width = targetWidth / 25.4*resolution;

  // draw image to canvas context
  var context = canvas.getContext('2d');
  // draw white background
  context.fillStyle = "white";
  context.fillRect(0, 0, canvas.width, canvas.height);
  // draw image
  context.drawImage(image, -widthOffset, -heightOffset, 
    naturalWidth, naturalHeight);

  if (imgType === 'jpeg') {
    mimeType = 'image/jpeg';
    // convert canvas to dataURL
    var dataURL = canvas.toDataURL(mimeType, imageQuality);
    pdfDoc.addImage(dataURL, imgType, x, y, targetWidth, targetHeight);
  } else if (imgType === 'png') {
    mimeType = 'image/png'
    // add image
    var dataURL = canvas.toDataURL(mimeType);
    pdfDoc.addImage(dataURL, imgType, x, y, targetWidth, targetHeight, undefined, 'FAST');
  }
}

/**
 * addSvgImage
 * use canvg() function to convert svg to png and add to pdf
 *
 * @param {object} the svg element
 * @param {integer} x coordinate (in document unit)
 * @param {integer} y coordinate (in document unit)
 * @param {object} further options
 * @returns {array} x and y coordinate for the next placement
 */
addSvgImage = function (svg, x, y, options) {

  defaultOptions = {
    offsetX: 0, // in document units
    width: 50
  };

  // combine options with default options
  options = Object.assign({}, defaultOptions, options);

  // set get aspect 
  var svgWidth = svg.width.baseVal.value;
  var svgHeight = svg.height.baseVal.value;
  var aspect = svgWidth / svgHeight;

  // define output size
  var width = options.width;
  var height = (width - options.offsetX) / aspect;
  var offsetAspect = width / height;

  // create canvas and add to hidden div as 
  // otherwise canvg will not work (canvas needs to be in HTML)
  var canvas = document.createElement('canvas')
  // add canvas to html
  jQuery('#pdf-element-invisible')[0].appendChild(canvas);

  // define canvas size
  var scaleWidth = svgHeight * offsetAspect;
  var scaleHeight = svgHeight;

  canvas.width = width / 25.4 * resolution;
  canvas.height = height / 25.4 * resolution;

  canvas.style.width = scaleWidth + 'px';
  canvas.style.height = scaleHeight + 'px';

  var scaleRatio = canvas.width / scaleWidth;

  // draw svg to canvas
  ctx = canvas.getContext('2d');
  ctx.setTransform(scaleRatio, 0, 0, scaleRatio, 0, 0);
  ctx.drawSvg(svg.outerHTML, 
    options.offsetX / 25.4 * resolution / scaleRatio, 0, 
    scaleWidth, scaleHeight);

  // convert canvas to png and add as image
  var canvasData = canvas.toDataURL('image/png', imageQuality);

  pdfDoc.addImage(canvasData, 'PNG', x, y, width, height);
  return [x + width, y + height];
}

/**
 * addTableData
 * adds data of a html table to the pdf; also in tabular arrangement
 *
 * @param {object} table element which contains the data to be added to the pdf
 * document
 * @param {integer} x coordinate for the table placement (in the document unit)
 * @param {integer} y coordinate for the table placement (in the document unit)
 * @param {options} additional design options
 * @returns {array} x and y coordinate of last placement
 */
addTableData = function (table, x, y, options) {

  defaultOptions = {
    colWidth: 40,
    rowSpace: 5,
    fontSize: 8, // in pt
    lineSpace: 1.5,
    linkSize: 7
  };
  
  // combine options with default options
  options = Object.assign({}, defaultOptions, options);

  pdfDoc.setFontSize(options.fontSize);
  tableRows = table.find('tr');

  // cycle through rows and create simple table
  for (iRow=0;iRow<tableRows.length;iRow++) {
    rowElement = tableRows[iRow];
    tempOffset = 0;
    for (iCol=0;iCol<rowElement.children.length;iCol++){

      var colX = 0;
      var colWidth = 0;
      var colElement = rowElement.children[iCol];
      // should be at least 1
      var colspan = Math.max(1, Number(colElement.getAttribute('colspan')));
      // determine colwidth
      if (Array.isArray(options.colWidth)) {
        // sum col widths
        var sumArray = function (total, num) { return total + num; };
        if (iCol > 0) {
          colX = options.colWidth.slice(0, iCol).reduce(sumArray);
        } else {
          colX = 0;
        }
        colWidth = options.colWidth.slice(iCol, iCol+colspan).reduce(sumArray);
      } else {
        colX = options.colWidth*iCol;
        colWidth = options.colWidth * colspan;
      }

      // handle text and if no text available try to handle inputs and 
      // images (because of legend
      if (colElement.textContent !== '') {

        var nRows = 0;
        // cycle through child nodes (each node on a new line)
        for (var iNode = 0; colElement.childNodes.length > iNode; iNode++) {
          var yDiff = nRows * 
            (options.fontSize+options.lineSpace)/72*25.4;
          var node = colElement.childNodes[iNode];
          var textContent = sanitizeText(node.textContent.trim());
          if (node.nodeType === 3) {

            // html tag
            var colText = pdfDoc
              .setFontStyle('normal')
              .splitTextToSize(textContent, colWidth);

            pdfDoc
              .setFontSize(options.fontSize)
              .text(x + colX, y + yDiff, colText);
            
            nRows += colText.length;

          } else if (node.nodeType === 1) {

            // currently supported b, a
            if (node.tagName === 'B') {
              var colText = pdfDoc
                .setFontStyle('bold')
                .splitTextToSize(textContent, colWidth);

              pdfDoc
                .setFontSize(options.fontSize)
                .text(x + colX, y + yDiff, colText);
              nRows += colText.length;
            } else if (node.tagName === 'A') {
              var link = node.getAttribute('href');
              var colText = pdfDoc
                .setFontStyle('normal')
                .splitTextToSize(textContent, colWidth);

              for (var textRow=0;textRow < colText.length; textRow++) {
                // add text as link 
                pdfDoc
                  .setFontSize(options.linkSize)
                  .textWithLink(colText[textRow] , x + colX, y + yDiff, 
                  {url: link});
                nRows += 1;
                yDiff = nRows * (options.fontSize+options.lineSpace)/72*25.4;
              }
            // otherwise just try to add the text-content
            } else {
              var colText = pdfDoc
                .splitTextToSize(textContent, colWidth);

              pdfDoc
                .setFontSize(options.fontSize)
                .text(x + colX, y + yDiff, colText);
            }
          }
        }
        
        if (nRows > 1) {
          // add 3 milimeter offset per additional row (>1)
          tempOffset = Math.max(tempOffset, (nRows - 1) * 3);
        }

      } else {
        // only use first child
        var colContent = colElement.children[0];
        if (colContent.nodeName.toLowerCase() === 'input') {
          // add value of input as text
          var colText = pdfDoc
            .splitTextToSize(colContent.value.trim(), colWidth);
          pdfDoc
            .setFontSize(options.fontSize)
            .text(x + colX, y, colText);
        } else if (colContent.nodeName.toLowerCase() === 'img') {
          // determine height from colwidth
          addImage(colContent, x + colX, y - (options.rowSpace/2), 
            3, 3, 'png');
        }

      }
    }
    y += options.rowSpace + tempOffset;
  }

  return [x,y];
}

/**
 * addLiteratureElements
 * Function to add Literature HTML elements
 *
 * @param {object} html literatur element
 * @param {integer} x coordinate
 * @param {integer} y coordinate
 * @returns {array} x and y coordinates for next element in the document
 */

addLiteratureElements = function (literatureElement, x, y) {

  // custom x and y coordinates
  var xPos = x;
  var yPos = y;

  // sanitize (remove 2+ whitespaces) literatureElement HTML code and then 
  // split separate elements (titles and literature list entries (div))
  var literatureEntries = literatureElement.innerHTML
    .replace(/\s{2,}/g, '')
    .split(/(?=<h[3-4]>|<div>)/);

  literatureEntries.forEach(function (literatureEntry, literatureEntryIndex) {
    var isTitle = literatureEntry.match(/^<h[1-4]/) !== null;
    if (isTitle) {
      literatureEntry = '<div>' + literatureEntry + '</div>';
    }
    res = addHtmlElement(
      jQuery(literatureEntry)[0], xPos, yPos, 
      {hangingIndent: !isTitle, fontSize: 9});

    if (isTitle) {
      res[1] -= elementSpace;
    }

    xPos = docMargins.left;
    yPos = res[1];

  });

  return [xPos, yPos];
}

/**
 * addHtmlElement
 * Function to add HTML element with custom styling
 *
 * @param {object} html document element
 * @param {integer} x coordinate
 * @param {integer} y coordinate
 * @param {object} further styling options
 * @returns {array} x and y coordinates for next element in the document
 */
addHtmlElement = function (htmlElement, x, y, options) {

  defaultOptions = {
    font: font,
    fontSize: fontSize,
    width: docMargins.width,
    margins: docMargins,
    hangingIndent: false,
    innerHTML: 0
  };
  
  // combine options with default options
  options = Object.assign({}, defaultOptions, options);


  // htmlElement is either a string or a jQuery element object
  if (typeof htmlElement === 'object') {
    // create copy of element (do not change styling in website)
    // use outer or inner html 
    if (options.innerHTML === 1) {
      styledElement = jQuery.parseHTML('<div>'+htmlElement.innerHTML+'</div>')[0];
    } else {
      styledElement = jQuery.parseHTML(htmlElement.outerHTML)[0];
    }
    elementStyle = 'font-family: '+ options.font +
      '; font-size: ' + options.fontSize + 'pt;';

    if (options.hangingIndent) {
      elementStyle += ' margin-left: 20pt; text-indent: -20pt;';
    } else {
      elementStyle += ' margin: 0px;';
    }
    styledElement.style = elementStyle; 

    htmlText = styledElement.outerHTML;
  } else {
    htmlText = htmlElement;
  }

  var sanitizedText = sanitizeText(htmlText);

  var res = pdfDoc.fromHTML(sanitizedText, x, y,
    {width: options.width}, 
    '', options.margins);

  // remove Q element (the last element) from pdf sequence of last page
  nPages = pdfDoc.internal.pages.length;
  nElements = pdfDoc.internal.pages[nPages-1].length
  if (pdfDoc.internal.pages[nPages-1][nElements-1] === 'Q') {
    pdfDoc.internal.pages[nPages-1].pop();
  }

  return [res.x, res.y];
}

/**
 * sanitizeText
 * replace unicode characters with ascii characters
 *
 * @param {string} text to be replaced
 * @returns {string} sanitized text
 */

sanitizeText = function (htmlText) {

    var sanitizeReplacements = {
        "\n": ' ',
        " +": ' ',
        "\u2014|\u2013": '-',
        // replace ǎ with a
        "\u01CE":  'a',
        "\u01CD":  'A',
        // replace hacek c (č)
        "\u010D":  'c',
        "\u010C":  'C',
        // replace c with acute (ć)
        "\u0107":  'c',
        "\u0106":  'C',
        // replace ň with n
        "\u0148":  'n',
        "\u030C":  '',
        "\u02C7":  '',
        // replace ń with n
        "\u0144":  'n',
        // replace í with i
        "\u00ED":  'i',
        "\u0069\u0301": 'i',
        "\u00CD": 'I',
        // replace ɨ with i
        "\u0268":  'i',
        "\u0197": 'I',
        // replace ś with s
        "\u015B": 's',
        "\u015A ": 'S',
        // replace š with s
        "\u0161": 's',
        "\u0160": 'S',
        // replace Ş with s
        "\u015F": 's',
        "\u015E": 'S',
        // replace ţ with t
        "\u0163": 't',
        "\u0162": 'T',
        // replace ž with z
        "\u017E": 'z',
        "\u017D": 'Z',
        // replace charon r with r
        "\u0159":  'r',
        // ensure correct mu
        "\u03BC":  '\u00B5',
        // replace special quotes
        "\u201C|\u201E":  '"',
        // replace less than or equal to
        "\u2264":  '<=',
        // replace greater than or equal to
        "\u2265":  '>=',
        // replace Z w. dot above
        "\u017B":  'Z',
        "\u017C":  'z',
        "\u0075\u0308": '\u00FC',
        "\u0061\u0308": '\u00E4',
        "\u006F\u0308": '\u00F6',
        "\u2018": '\u0027',
        "\u201A": '\u0027',
        "\u2019": '\u0027',
        "\u2153": '1/3',
        "\u00BC": '1/4',
        "\u00BE": '3/4',
        "\u0101": 'a',
        "\u011F|\u01E7": 'g',
  };

  var sanitizedText = htmlText;
  Object.keys(sanitizeReplacements).forEach(
    function (pattern) {
      var replacement = sanitizeReplacements[pattern]; 
      var regexp = new RegExp(pattern, 'g');
      sanitizedText = ''.replace.call(sanitizedText, regexp, replacement);
    }
  );

  return sanitizedText;
}


/**
 * getImageAuthors
 * collect all image authors from the loaded (hidden) images and 
 * return them in a sorted array. The array is sorted descending according to
 * author contribution.
 *
 * @returns {undefined}
 */
getImageAuthors = function () {

  // get array of authors
  var imageAuthorList = jQuery('.image-author').map(function () {
    return jQuery(this).text()})

  // turn it into a hash
  var imageAuthors = {};
  for (iAuthor = 0; iAuthor < imageAuthorList.length; iAuthor++) {
    author = imageAuthorList[iAuthor];
    if (author in imageAuthors) {
      imageAuthors[author] += 1;
    } else {
      // initialize if doesnt exist
      imageAuthors[author] = 1;
    }
  }

  // sort image authors by count number
  var imageAuthorsSorted = Object.keys(imageAuthors).sort(function (a, b) {
    return imageAuthors[b] - imageAuthors[a];
  });

  // return sorted list
  return imageAuthorsSorted;
}

