{"payload":{"allShortcutsEnabled":false,"fileTree":{"docs":{"items":[{"name":"_static","path":"docs/_static","contentType":"directory"},{"name":"extensions","path":"docs/extensions","contentType":"directory"},{"name":"images","path":"docs/images","contentType":"directory"},{"name":"samples","path":"docs/samples","contentType":"directory"},{"name":"README.md","path":"docs/README.md","contentType":"file"},{"name":"about-feature-matrix.rst","path":"docs/about-feature-matrix.rst","contentType":"file"},{"name":"about-performance.rst","path":"docs/about-performance.rst","contentType":"file"},{"name":"about.rst","path":"docs/about.rst","contentType":"file"},{"name":"algebra.rst","path":"docs/algebra.rst","contentType":"file"},{"name":"annot.rst","path":"docs/annot.rst","contentType":"file"},{"name":"app1.rst","path":"docs/app1.rst","contentType":"file"},{"name":"app2.rst","path":"docs/app2.rst","contentType":"file"},{"name":"app3.rst","path":"docs/app3.rst","contentType":"file"},{"name":"app4.rst","path":"docs/app4.rst","contentType":"file"},{"name":"archive-class.rst","path":"docs/archive-class.rst","contentType":"file"},{"name":"changes.rst","path":"docs/changes.rst","contentType":"file"},{"name":"classes.rst","path":"docs/classes.rst","contentType":"file"},{"name":"colors.rst","path":"docs/colors.rst","contentType":"file"},{"name":"colorspace.rst","path":"docs/colorspace.rst","contentType":"file"},{"name":"conf.py","path":"docs/conf.py","contentType":"file"},{"name":"coop_low.rst","path":"docs/coop_low.rst","contentType":"file"},{"name":"deprecated.rst","path":"docs/deprecated.rst","contentType":"file"},{"name":"device.rst","path":"docs/device.rst","contentType":"file"},{"name":"displaylist.rst","path":"docs/displaylist.rst","contentType":"file"},{"name":"document-writer-class.rst","path":"docs/document-writer-class.rst","contentType":"file"},{"name":"document.rst","path":"docs/document.rst","contentType":"file"},{"name":"faq.rst","path":"docs/faq.rst","contentType":"file"},{"name":"font.rst","path":"docs/font.rst","contentType":"file"},{"name":"footer.rst","path":"docs/footer.rst","contentType":"file"},{"name":"functions.rst","path":"docs/functions.rst","contentType":"file"},{"name":"glossary.rst","path":"docs/glossary.rst","contentType":"file"},{"name":"header.rst","path":"docs/header.rst","contentType":"file"},{"name":"identity.rst","path":"docs/identity.rst","contentType":"file"},{"name":"index.rst","path":"docs/index.rst","contentType":"file"},{"name":"installation.rst","path":"docs/installation.rst","contentType":"file"},{"name":"intro.rst","path":"docs/intro.rst","contentType":"file"},{"name":"irect.rst","path":"docs/irect.rst","contentType":"file"},{"name":"link.rst","path":"docs/link.rst","contentType":"file"},{"name":"linkdest.rst","path":"docs/linkdest.rst","contentType":"file"},{"name":"lowlevel.rst","path":"docs/lowlevel.rst","contentType":"file"},{"name":"matrix.rst","path":"docs/matrix.rst","contentType":"file"},{"name":"module.rst","path":"docs/module.rst","contentType":"file"},{"name":"outline.rst","path":"docs/outline.rst","contentType":"file"},{"name":"page.rst","path":"docs/page.rst","contentType":"file"},{"name":"pixmap.rst","path":"docs/pixmap.rst","contentType":"file"},{"name":"point.rst","path":"docs/point.rst","contentType":"file"},{"name":"quad.rst","path":"docs/quad.rst","contentType":"file"},{"name":"recipes-annotations.rst","path":"docs/recipes-annotations.rst","contentType":"file"},{"name":"recipes-common-issues-and-their-solutions.rst","path":"docs/recipes-common-issues-and-their-solutions.rst","contentType":"file"},{"name":"recipes-drawing-and-graphics.rst","path":"docs/recipes-drawing-and-graphics.rst","contentType":"file"},{"name":"recipes-general.rst","path":"docs/recipes-general.rst","contentType":"file"},{"name":"recipes-images.rst","path":"docs/recipes-images.rst","contentType":"file"},{"name":"recipes-journalling.rst","path":"docs/recipes-journalling.rst","contentType":"file"},{"name":"recipes-low-level-interfaces.rst","path":"docs/recipes-low-level-interfaces.rst","contentType":"file"},{"name":"recipes-multiprocessing.rst","path":"docs/recipes-multiprocessing.rst","contentType":"file"},{"name":"recipes-stories.rst","path":"docs/recipes-stories.rst","contentType":"file"},{"name":"recipes-text.rst","path":"docs/recipes-text.rst","contentType":"file"},{"name":"recipes.rst","path":"docs/recipes.rst","contentType":"file"},{"name":"rect.rst","path":"docs/rect.rst","contentType":"file"},{"name":"requirements.txt","path":"docs/requirements.txt","contentType":"file"},{"name":"shape.rst","path":"docs/shape.rst","contentType":"file"},{"name":"story-class.rst","path":"docs/story-class.rst","contentType":"file"},{"name":"textpage.rst","path":"docs/textpage.rst","contentType":"file"},{"name":"textwriter.rst","path":"docs/textwriter.rst","contentType":"file"},{"name":"tools.rst","path":"docs/tools.rst","contentType":"file"},{"name":"tutorial.rst","path":"docs/tutorial.rst","contentType":"file"},{"name":"vars.rst","path":"docs/vars.rst","contentType":"file"},{"name":"version.rst","path":"docs/version.rst","contentType":"file"},{"name":"widget.rst","path":"docs/widget.rst","contentType":"file"},{"name":"xml-class.rst","path":"docs/xml-class.rst","contentType":"file"},{"name":"znames.rst","path":"docs/znames.rst","contentType":"file"}],"totalCount":71},"":{"items":[{"name":".github","path":".github","contentType":"directory"},{"name":".vs","path":".vs","contentType":"directory"},{"name":"docs","path":"docs","contentType":"directory"},{"name":"fitz","path":"fitz","contentType":"directory"},{"name":"signatures","path":"signatures","contentType":"directory"},{"name":"tests","path":"tests","contentType":"directory"},{"name":".gitignore","path":".gitignore","contentType":"file"},{"name":".readthedocs.yaml","path":".readthedocs.yaml","contentType":"file"},{"name":"COPYING","path":"COPYING","contentType":"file"},{"name":"MANIFEST.in","path":"MANIFEST.in","contentType":"file"},{"name":"README.md","path":"README.md","contentType":"file"},{"name":"changes.txt","path":"changes.txt","contentType":"file"},{"name":"pyproject.toml","path":"pyproject.toml","contentType":"file"},{"name":"pytest.ini","path":"pytest.ini","contentType":"file"},{"name":"setup.py","path":"setup.py","contentType":"file"}],"totalCount":15}},"fileTreeProcessingTime":17.411296999999998,"foldersToFetch":[],"repo":{"id":6105714,"defaultBranch":"main","name":"PyMuPDF","ownerLogin":"pymupdf","currentUserCanPush":false,"isFork":false,"isEmpty":false,"createdAt":"2012-10-06T18:54:25.000Z","ownerAvatar":"https://avatars.githubusercontent.com/u/48152365?v=4","public":true,"private":false,"isOrgOwned":true},"symbolsExpanded":false,"treeExpanded":true,"refInfo":{"name":"1.22.2","listCacheKey":"v0:1709728866.0","canEdit":false,"refType":"tag","currentOid":"f26c4b55feb3a7c7843a0e0486c8506ea109a6a1"},"path":"docs/app4.rst","currentUser":null,"blob":{"rawLines":null,"stylingDirectives":null,"csv":null,"csvError":null,"dependabotInfo":{"showConfigurationBanner":false,"configFilePath":null,"networkDependabotPath":"/pymupdf/PyMuPDF/network/updates","dismissConfigurationNoticePath":"/settings/dismiss-notice/dependabot_configuration_notice","configurationNoticeDismissed":null},"displayName":"app4.rst","displayUrl":"https://github.com/pymupdf/PyMuPDF/blob/1.22.2/docs/app4.rst?raw=true","headerInfo":{"blobSize":"10.8 KB","deleteTooltip":"You must be signed in to make or propose changes","editTooltip":"You must be signed in to make or propose changes","ghDesktopPath":null,"isGitLfs":false,"onBranch":false,"shortPath":"7d29037","siteNavLoginPath":"/login?return_to=https%3A%2F%2Fgithub.com%2Fpymupdf%2FPyMuPDF%2Fblob%2F1.22.2%2Fdocs%2Fapp4.rst","isCSV":false,"isRichtext":true,"toc":[{"level":1,"text":"Appendix 4: Performance Comparison Methodology","anchor":"appendix-4-performance-comparison-methodology","htmlText":"Appendix 4: Performance Comparison Methodology"},{"level":2,"text":"Files used","anchor":"files-used","htmlText":"Files used"},{"level":2,"text":"Tools used","anchor":"tools-used","htmlText":"Tools used"},{"level":2,"text":"Copying / Joining / Merging","anchor":"copying--joining--merging","htmlText":"Copying / Joining / Merging"},{"level":2,"text":"Text Extraction","anchor":"text-extraction","htmlText":"Text Extraction"},{"level":2,"text":"Page Rendering","anchor":"page-rendering","htmlText":"Page Rendering"}],"lineInfo":{"truncatedLoc":"477","truncatedSloc":"379"},"mode":"file"},"image":false,"isCodeownersFile":null,"isPlain":false,"isValidLegacyIssueTemplate":false,"issueTemplate":null,"discussionTemplate":null,"language":"reStructuredText","languageID":419,"large":false,"planSupportInfo":{"repoIsFork":null,"repoOwnedByCurrentUser":null,"requestFullPath":"/pymupdf/PyMuPDF/blob/1.22.2/docs/app4.rst","showFreeOrgGatedFeatureMessage":null,"showPlanSupportBanner":null,"upgradeDataAttributes":null,"upgradePath":null},"publishBannersInfo":{"dismissActionNoticePath":"/settings/dismiss-notice/publish_action_from_dockerfile","releasePath":"/pymupdf/PyMuPDF/releases/new?marketplace=true","showPublishActionBanner":false},"rawBlobUrl":"https://github.com/pymupdf/PyMuPDF/raw/1.22.2/docs/app4.rst","renderImageOrRaw":false,"richText":"<article class=\"markdown-body entry-content container-lg\" itemprop=\"text\"><div class=\"markdown-heading\" dir=\"auto\"><h1 tabindex=\"-1\" class=\"heading-element\" dir=\"auto\">Appendix 4: Performance Comparison Methodology</h1><a id=\"user-content-appendix-4-performance-comparison-methodology\" class=\"anchor\" aria-label=\"Permalink: Appendix 4: Performance Comparison Methodology\" href=\"#appendix-4-performance-comparison-methodology\"><svg class=\"octicon octicon-link\" viewBox=\"0 0 16 16\" version=\"1.1\" width=\"16\" height=\"16\" aria-hidden=\"true\"><path d=\"m7.775 3.275 1.25-1.25a3.5 3.5 0 1 1 4.95 4.95l-2.5 2.5a3.5 3.5 0 0 1-4.95 0 .751.751 0 0 1 .018-1.042.751.751 0 0 1 1.042-.018 1.998 1.998 0 0 0 2.83 0l2.5-2.5a2.002 2.002 0 0 0-2.83-2.83l-1.25 1.25a.751.751 0 0 1-1.042-.018.751.751 0 0 1-.018-1.042Zm-4.69 9.64a1.998 1.998 0 0 0 2.83 0l1.25-1.25a.751.751 0 0 1 1.042.018.751.751 0 0 1 .018 1.042l-1.25 1.25a3.5 3.5 0 1 1-4.95-4.95l2.5-2.5a3.5 3.5 0 0 1 4.95 0 .751.751 0 0 1-.018 1.042.751.751 0 0 1-1.042.018 1.998 1.998 0 0 0-2.83 0l-2.5 2.5a1.998 1.998 0 0 0 0 2.83Z\"></path></svg></a></div>\n<p dir=\"auto\">This article documents the approach to measure PyMuPDF's performance and the tools and example files used to do comparisons.</p>\n<p dir=\"auto\">The following three sections deal with different performance aspects:</p>\n<ul dir=\"auto\">\n<li>:ref:`Document Copying&lt;app4_copying&gt;` - This includes opening and parsing PDFs, then writing them to an output file. Because the same basic activities are also used for joining (merging) PDFs, the results also apply to these use cases.</li>\n<li>:ref:`Text Extraction&lt;app4_text_extraction&gt;` - This extracts plain text from PDFs and writes it to an output text file.</li>\n<li>:ref:`Page Rendering&lt;app4_page_rendering&gt;` - This converts PDF pages to image files looking identical to the pages. This ability is the basic prerequisite for using a tool in Python GUI scripts to scroll through documents. We have chosen a medium-quality (resolution 150 DPI) version.</li>\n</ul>\n<p dir=\"auto\">Please note that in all cases the actual speed in dealing with PDF structures is not directly measured: instead, the timings also include the durations of writing files to the operating system's file system. This cannot be avoided because tools other than PyMuPDF do not offer the option to e.g., separate the image <strong>creation</strong> step from the following step, which <strong>writes</strong> the image into a file.</p>\n<p dir=\"auto\">So all timings documented include a common, OS-oriented base effort. Therefore, performance <strong>differences per tool are actually larger</strong> than the numbers suggest.</p>\n<a name=\"user-content-files-used\"></a>\n<div class=\"markdown-heading\" dir=\"auto\"><h2 tabindex=\"-1\" class=\"heading-element\" dir=\"auto\">Files used</h2><a id=\"user-content-files-used\" class=\"anchor\" aria-label=\"Permalink: Files used\" href=\"#files-used\"><svg class=\"octicon octicon-link\" viewBox=\"0 0 16 16\" version=\"1.1\" width=\"16\" height=\"16\" aria-hidden=\"true\"><path d=\"m7.775 3.275 1.25-1.25a3.5 3.5 0 1 1 4.95 4.95l-2.5 2.5a3.5 3.5 0 0 1-4.95 0 .751.751 0 0 1 .018-1.042.751.751 0 0 1 1.042-.018 1.998 1.998 0 0 0 2.83 0l2.5-2.5a2.002 2.002 0 0 0-2.83-2.83l-1.25 1.25a.751.751 0 0 1-1.042-.018.751.751 0 0 1-.018-1.042Zm-4.69 9.64a1.998 1.998 0 0 0 2.83 0l1.25-1.25a.751.751 0 0 1 1.042.018.751.751 0 0 1 .018 1.042l-1.25 1.25a3.5 3.5 0 1 1-4.95-4.95l2.5-2.5a3.5 3.5 0 0 1 4.95 0 .751.751 0 0 1-.018 1.042.751.751 0 0 1-1.042.018 1.998 1.998 0 0 0-2.83 0l-2.5 2.5a1.998 1.998 0 0 0 0 2.83Z\"></path></svg></a></div>\n<p dir=\"auto\">A set of eight files is used for the performance testing. With each file we have the following information:</p>\n<ul dir=\"auto\">\n<li><strong>Name</strong> of the file and download <strong>link</strong>.</li>\n<li><strong>Size</strong> in bytes.</li>\n<li>Total number of <strong>pages</strong> in file.</li>\n<li>Total number of bookmarks (<strong>Table of Contents</strong> entries).</li>\n<li>Total number of <strong>links</strong>.</li>\n<li><strong>KB size</strong> per page.</li>\n<li><strong>Textsize per page</strong> is the amount text in the whole file in KB, divided by the number of pages.</li>\n<li>Any <strong>notes</strong> to generally describe the type of file.</li>\n</ul>\n<table>\n\n\n\n\n\n\n\n\n\n\n<thead valign=\"bottom\">\n<tr><th><strong>Name</strong></th>\n<th><strong>Size (bytes)</strong></th>\n<th><strong>Pages</strong></th>\n<th><strong>TOC size</strong></th>\n<th><strong>Links</strong></th>\n<th><strong>KB/page</strong></th>\n<th><strong>Textsize/page</strong></th>\n<th><strong>Notes</strong></th>\n</tr>\n</thead>\n<tbody valign=\"top\">\n<tr><td><a href=\"https://artifex.com/samples/pdf/adobe.pdf\" rel=\"nofollow\">adobe.pdf</a></td>\n<td>32,472,771</td>\n<td>1,310</td>\n<td>794</td>\n<td>32,096</td>\n<td>24</td>\n<td>1,942</td>\n<td>linearized, many links / bookmarks</td>\n</tr>\n<tr><td><a href=\"https://artifex.com/samples/pdf/artifex-website.pdf\" rel=\"nofollow\">artifex-website.pdf</a></td>\n<td>31,570,732</td>\n<td>47</td>\n<td>46</td>\n<td>2,035</td>\n<td>656</td>\n<td>3,538</td>\n<td>graphics oriented</td>\n</tr>\n<tr><td><a href=\"https://artifex.com/samples/pdf/db-systems.pdf\" rel=\"nofollow\">db-systems.pdf</a></td>\n<td>29,326,355</td>\n<td>1,241</td>\n<td>0</td>\n<td>0</td>\n<td>23</td>\n<td>2,142</td>\n<td> </td>\n</tr>\n<tr><td><a href=\"https://artifex.com/samples/pdf/fontforge.pdf\" rel=\"nofollow\">fontforge.pdf</a></td>\n<td>8,222,384</td>\n<td>214</td>\n<td>31</td>\n<td>242</td>\n<td>38</td>\n<td>1,058</td>\n<td>mix of text &amp; graphics</td>\n</tr>\n<tr><td><a href=\"https://artifex.com/samples/pdf/pandas.pdf\" rel=\"nofollow\">pandas.pdf</a></td>\n<td>10,585,962</td>\n<td>3,071</td>\n<td>536</td>\n<td>16,554</td>\n<td>3</td>\n<td>1,539</td>\n<td>many pages</td>\n</tr>\n<tr><td><a href=\"https://artifex.com/samples/pdf/pymupdf.pdf\" rel=\"nofollow\">pymupdf.pdf</a></td>\n<td>6,805,176</td>\n<td>478</td>\n<td>276</td>\n<td>5,277</td>\n<td>14</td>\n<td>1,937</td>\n<td>text oriented</td>\n</tr>\n<tr><td><a href=\"https://artifex.com/samples/pdf/pythonbook.pdf\" rel=\"nofollow\">pythonbook.pdf</a></td>\n<td>9,983,856</td>\n<td>669</td>\n<td>198</td>\n<td>1,953</td>\n<td>15</td>\n<td>1,929</td>\n<td> </td>\n</tr>\n<tr><td><a href=\"https://artifex.com/samples/pdf/sample-50-MB-pdf-file.pdf\" rel=\"nofollow\">sample-50-MB-pdf-file.pdf</a></td>\n<td>52,521,850</td>\n<td>1</td>\n<td>0</td>\n<td>0</td>\n<td>51,291</td>\n<td>23,860</td>\n<td>single page, graphics oriented, large file size</td>\n</tr>\n</tbody>\n</table>\n<div dir=\"auto\">\n<p dir=\"auto\">Note</p>\n<p dir=\"auto\"><strong>adobe.pdf</strong> and <strong>pymupdf.pdf</strong> are clearly text oriented, <strong>artifex-website.pdf</strong> and <strong>sample-50-MB-pdf-file.pdf</strong> are graphics oriented. Other files are a mix of both.</p>\n</div>\n<a name=\"user-content-tools-used\"></a>\n<div class=\"markdown-heading\" dir=\"auto\"><h2 tabindex=\"-1\" class=\"heading-element\" dir=\"auto\">Tools used</h2><a id=\"user-content-tools-used\" class=\"anchor\" aria-label=\"Permalink: Tools used\" href=\"#tools-used\"><svg class=\"octicon octicon-link\" viewBox=\"0 0 16 16\" version=\"1.1\" width=\"16\" height=\"16\" aria-hidden=\"true\"><path d=\"m7.775 3.275 1.25-1.25a3.5 3.5 0 1 1 4.95 4.95l-2.5 2.5a3.5 3.5 0 0 1-4.95 0 .751.751 0 0 1 .018-1.042.751.751 0 0 1 1.042-.018 1.998 1.998 0 0 0 2.83 0l2.5-2.5a2.002 2.002 0 0 0-2.83-2.83l-1.25 1.25a.751.751 0 0 1-1.042-.018.751.751 0 0 1-.018-1.042Zm-4.69 9.64a1.998 1.998 0 0 0 2.83 0l1.25-1.25a.751.751 0 0 1 1.042.018.751.751 0 0 1 .018 1.042l-1.25 1.25a3.5 3.5 0 1 1-4.95-4.95l2.5-2.5a3.5 3.5 0 0 1 4.95 0 .751.751 0 0 1-.018 1.042.751.751 0 0 1-1.042.018 1.998 1.998 0 0 0-2.83 0l-2.5 2.5a1.998 1.998 0 0 0 0 2.83Z\"></path></svg></a></div>\n<p dir=\"auto\">In each section, the same fixed set of PDF files is being processed by a set of tools. The set of tools used per performance aspect however varies, depending on the supported tool features.</p>\n<p dir=\"auto\">All tools are either platform independent, or at least can run on both, Windows and Unix / Linux.</p>\n<table>\n\n\n\n\n<thead valign=\"bottom\">\n<tr><th><strong>Tool</strong></th>\n<th><strong>Description</strong></th>\n</tr>\n</thead>\n<tbody valign=\"top\">\n<tr><td>PyMuPDF</td>\n<td>The tool of this manual.</td>\n</tr>\n<tr><td><a href=\"https://pypi.org/project/pdfrw/\" rel=\"nofollow\">PDFrw</a></td>\n<td>A pure Python tool, being used by rst2pdf, has interface to ReportLab.</td>\n</tr>\n<tr><td><a href=\"https://pypi.org/project/pypdf/\" rel=\"nofollow\">PyPDF2</a></td>\n<td>A pure Python tool with a large function set.</td>\n</tr>\n<tr><td><a href=\"https://pypi.org/project/pdfminer.six/\" rel=\"nofollow\">PDFMiner</a></td>\n<td>A pure Python to extract text and other data from PDF.</td>\n</tr>\n<tr><td><a href=\"https://www.xpdfreader.com/\" rel=\"nofollow\">XPDF</a></td>\n<td>A command line utility with multiple functions.</td>\n</tr>\n<tr><td><a href=\"https://pypi.org/search/?q=pikepdf\" rel=\"nofollow\">PikePDF</a></td>\n<td>A Python package similar to PDFrw, but based on C++ library QPDF.</td>\n</tr>\n<tr><td><a href=\"https://pypi.org/project/pdf2jpg/\" rel=\"nofollow\">PDF2JPG</a></td>\n<td>A Python package specialized on rendering PDF pages to JPG images.</td>\n</tr>\n</tbody>\n</table>\n<a name=\"user-content-copying-joining-merging\"></a>\n<div class=\"markdown-heading\" dir=\"auto\"><h2 tabindex=\"-1\" class=\"heading-element\" dir=\"auto\">Copying / Joining / Merging</h2><a id=\"user-content-copying--joining--merging\" class=\"anchor\" aria-label=\"Permalink: Copying / Joining / Merging\" href=\"#copying--joining--merging\"><svg class=\"octicon octicon-link\" viewBox=\"0 0 16 16\" version=\"1.1\" width=\"16\" height=\"16\" aria-hidden=\"true\"><path d=\"m7.775 3.275 1.25-1.25a3.5 3.5 0 1 1 4.95 4.95l-2.5 2.5a3.5 3.5 0 0 1-4.95 0 .751.751 0 0 1 .018-1.042.751.751 0 0 1 1.042-.018 1.998 1.998 0 0 0 2.83 0l2.5-2.5a2.002 2.002 0 0 0-2.83-2.83l-1.25 1.25a.751.751 0 0 1-1.042-.018.751.751 0 0 1-.018-1.042Zm-4.69 9.64a1.998 1.998 0 0 0 2.83 0l1.25-1.25a.751.751 0 0 1 1.042.018.751.751 0 0 1 .018 1.042l-1.25 1.25a3.5 3.5 0 1 1-4.95-4.95l2.5-2.5a3.5 3.5 0 0 1 4.95 0 .751.751 0 0 1-.018 1.042.751.751 0 0 1-1.042.018 1.998 1.998 0 0 0-2.83 0l-2.5 2.5a1.998 1.998 0 0 0 0 2.83Z\"></path></svg></a></div>\n<p dir=\"auto\">How fast is a PDF file read and its content parsed for further processing? The sheer parsing performance cannot directly be compared, because batch utilities always execute a requested task completely, in one go, front to end. PDFrw too, has a <em>lazy</em> strategy for parsing, meaning it only parses those parts of a document that are required in any moment.</p>\n<p dir=\"auto\">To find an answer to the question, we therefore measure the time to copy a PDF file to an output file with each tool, and do nothing else.</p>\n<p dir=\"auto\">These are the Python commands for how each tool is used:</p>\n<p dir=\"auto\">PyMuPDF</p>\n<div class=\"highlight highlight-source-python notranslate position-relative overflow-auto\" dir=\"auto\" data-snippet-clipboard-copy-content=\"import fitz\ndoc = fitz.open(&quot;input.pdf&quot;)\ndoc.save(&quot;output.pdf&quot;)\"><pre><span class=\"pl-k\">import</span> <span class=\"pl-s1\">fitz</span>\n<span class=\"pl-s1\">doc</span> <span class=\"pl-c1\">=</span> <span class=\"pl-s1\">fitz</span>.<span class=\"pl-en\">open</span>(<span class=\"pl-s\">\"input.pdf\"</span>)\n<span class=\"pl-s1\">doc</span>.<span class=\"pl-en\">save</span>(<span class=\"pl-s\">\"output.pdf\"</span>)</pre></div>\n<p dir=\"auto\">PDFrw</p>\n<div class=\"highlight highlight-source-python notranslate position-relative overflow-auto\" dir=\"auto\" data-snippet-clipboard-copy-content=\"doc = PdfReader(&quot;input.pdf&quot;)\nwriter = PdfWriter()\nwriter.trailer = doc\nwriter.write(&quot;output.pdf&quot;)\"><pre><span class=\"pl-s1\">doc</span> <span class=\"pl-c1\">=</span> <span class=\"pl-v\">PdfReader</span>(<span class=\"pl-s\">\"input.pdf\"</span>)\n<span class=\"pl-s1\">writer</span> <span class=\"pl-c1\">=</span> <span class=\"pl-v\">PdfWriter</span>()\n<span class=\"pl-s1\">writer</span>.<span class=\"pl-s1\">trailer</span> <span class=\"pl-c1\">=</span> <span class=\"pl-s1\">doc</span>\n<span class=\"pl-s1\">writer</span>.<span class=\"pl-en\">write</span>(<span class=\"pl-s\">\"output.pdf\"</span>)</pre></div>\n<p dir=\"auto\">PikePDF</p>\n<div class=\"highlight highlight-source-python notranslate position-relative overflow-auto\" dir=\"auto\" data-snippet-clipboard-copy-content=\"from pikepdf import Pdf\ndoc = Pdf.open(&quot;input.pdf&quot;)\ndoc.save(&quot;output.pdf&quot;)\"><pre><span class=\"pl-k\">from</span> <span class=\"pl-s1\">pikepdf</span> <span class=\"pl-k\">import</span> <span class=\"pl-v\">Pdf</span>\n<span class=\"pl-s1\">doc</span> <span class=\"pl-c1\">=</span> <span class=\"pl-v\">Pdf</span>.<span class=\"pl-en\">open</span>(<span class=\"pl-s\">\"input.pdf\"</span>)\n<span class=\"pl-s1\">doc</span>.<span class=\"pl-en\">save</span>(<span class=\"pl-s\">\"output.pdf\"</span>)</pre></div>\n<p dir=\"auto\">PyPDF2</p>\n<div class=\"highlight highlight-source-python notranslate position-relative overflow-auto\" dir=\"auto\" data-snippet-clipboard-copy-content=\"pdfmerge = PyPDF2.PdfMerger()\npdfmerge.append(&quot;input.pdf&quot;)\npdfmerge.write(&quot;output.pdf&quot;)\npdfmerge.close()\"><pre><span class=\"pl-s1\">pdfmerge</span> <span class=\"pl-c1\">=</span> <span class=\"pl-v\">PyPDF2</span>.<span class=\"pl-v\">PdfMerger</span>()\n<span class=\"pl-s1\">pdfmerge</span>.<span class=\"pl-en\">append</span>(<span class=\"pl-s\">\"input.pdf\"</span>)\n<span class=\"pl-s1\">pdfmerge</span>.<span class=\"pl-en\">write</span>(<span class=\"pl-s\">\"output.pdf\"</span>)\n<span class=\"pl-s1\">pdfmerge</span>.<span class=\"pl-en\">close</span>()</pre></div>\n<p dir=\"auto\"><strong>Observations</strong></p>\n<p dir=\"auto\">These are our run time findings in <strong>seconds</strong> along with a base rate summary compared to PyMuPDF:</p>\n<table>\n\n\n\n\n\n\n\n<thead valign=\"bottom\">\n<tr><th><strong>Name</strong></th>\n<th><strong>PyMuPDF</strong></th>\n<th><strong>PDFrw</strong></th>\n<th><strong>PikePDF</strong></th>\n<th><strong>PyPDF2</strong></th>\n</tr>\n</thead>\n<tbody valign=\"top\">\n<tr><td>adobe.pdf</td>\n<td>1.75</td>\n<td>5.15</td>\n<td>22.37</td>\n<td>374.05</td>\n</tr>\n<tr><td>artifex-website.pdf</td>\n<td>0.26</td>\n<td>0.38</td>\n<td>1.41</td>\n<td>2.81</td>\n</tr>\n<tr><td>db-systems.pdf</td>\n<td>0.15</td>\n<td>0.8</td>\n<td>1.68</td>\n<td>2.46</td>\n</tr>\n<tr><td>fontforge.pdf</td>\n<td>0.09</td>\n<td>0.14</td>\n<td>0.28</td>\n<td>1.1</td>\n</tr>\n<tr><td>pandas.pdf</td>\n<td>0.38</td>\n<td>2.21</td>\n<td>2.73</td>\n<td>70.3</td>\n</tr>\n<tr><td>pymupdf.pdf</td>\n<td>0.11</td>\n<td>0.56</td>\n<td>0.83</td>\n<td>6.05</td>\n</tr>\n<tr><td>pythonbook.pdf</td>\n<td>0.19</td>\n<td>1.2</td>\n<td>1.34</td>\n<td>37.19</td>\n</tr>\n<tr><td>sample-50-MB-pdf-file.pdf</td>\n<td>0.12</td>\n<td>0.1</td>\n<td>2.93</td>\n<td>0.08</td>\n</tr>\n<tr><td><strong>Total</strong></td>\n<td><strong>3.05</strong></td>\n<td><strong>10.54</strong></td>\n<td><strong>33.57</strong></td>\n<td><strong>494.04</strong></td>\n</tr>\n<tr><td> </td>\n<td> </td>\n<td> </td>\n<td> </td>\n<td> </td>\n</tr>\n<tr><td><strong>Rate compared to PyMuPDF</strong></td>\n<td><span>1.0</span></td>\n<td><span>3.5</span></td>\n<td><span>11.0</span></td>\n<td><span>162</span></td>\n</tr>\n</tbody>\n</table>\n<a name=\"user-content-text-extraction\"></a>\n<div class=\"markdown-heading\" dir=\"auto\"><h2 tabindex=\"-1\" class=\"heading-element\" dir=\"auto\">Text Extraction</h2><a id=\"user-content-text-extraction\" class=\"anchor\" aria-label=\"Permalink: Text Extraction\" href=\"#text-extraction\"><svg class=\"octicon octicon-link\" viewBox=\"0 0 16 16\" version=\"1.1\" width=\"16\" height=\"16\" aria-hidden=\"true\"><path d=\"m7.775 3.275 1.25-1.25a3.5 3.5 0 1 1 4.95 4.95l-2.5 2.5a3.5 3.5 0 0 1-4.95 0 .751.751 0 0 1 .018-1.042.751.751 0 0 1 1.042-.018 1.998 1.998 0 0 0 2.83 0l2.5-2.5a2.002 2.002 0 0 0-2.83-2.83l-1.25 1.25a.751.751 0 0 1-1.042-.018.751.751 0 0 1-.018-1.042Zm-4.69 9.64a1.998 1.998 0 0 0 2.83 0l1.25-1.25a.751.751 0 0 1 1.042.018.751.751 0 0 1 .018 1.042l-1.25 1.25a3.5 3.5 0 1 1-4.95-4.95l2.5-2.5a3.5 3.5 0 0 1 4.95 0 .751.751 0 0 1-.018 1.042.751.751 0 0 1-1.042.018 1.998 1.998 0 0 0-2.83 0l-2.5 2.5a1.998 1.998 0 0 0 0 2.83Z\"></path></svg></a></div>\n<p dir=\"auto\">The following table shows plain text extraction durations. All tools have been used with their most basic functionality - i.e. no layout re-arrangements, etc.</p>\n<p dir=\"auto\"><strong>Observations</strong></p>\n<p dir=\"auto\">These are our run time findings in <strong>seconds</strong> along with a base rate summary compared to PyMuPDF:</p>\n<table>\n\n\n\n\n\n\n\n<thead valign=\"bottom\">\n<tr><th><strong>Name</strong></th>\n<th><strong>PyMuPDF</strong></th>\n<th><strong>XPDF</strong></th>\n<th><strong>PyPDF2</strong></th>\n<th><strong>PDFMiner</strong></th>\n</tr>\n</thead>\n<tbody valign=\"top\">\n<tr><td>adobe.pdf</td>\n<td>2.01</td>\n<td>6.19</td>\n<td>22.2</td>\n<td>49.15</td>\n</tr>\n<tr><td>artifex-website.pdf</td>\n<td>0.18</td>\n<td>0.3</td>\n<td>1.1</td>\n<td>4.06</td>\n</tr>\n<tr><td>db-systems.pdf</td>\n<td>1.57</td>\n<td>4.26</td>\n<td>25.75</td>\n<td>42.19</td>\n</tr>\n<tr><td>fontforge.pdf</td>\n<td>0.24</td>\n<td>0.47</td>\n<td>2.69</td>\n<td>4.2</td>\n</tr>\n<tr><td>pandas.pdf</td>\n<td>2.41</td>\n<td>10.54</td>\n<td>25.38</td>\n<td>76.56</td>\n</tr>\n<tr><td>pymupdf.pdf</td>\n<td>0.49</td>\n<td>2.34</td>\n<td>6.44</td>\n<td>13.55</td>\n</tr>\n<tr><td>pythonbook.pdf</td>\n<td>0.84</td>\n<td>2.88</td>\n<td>9.28</td>\n<td>24.27</td>\n</tr>\n<tr><td>sample-50-MB-pdf-file.pdf</td>\n<td>0.27</td>\n<td>0.44</td>\n<td>8.8</td>\n<td>13.29</td>\n</tr>\n<tr><td><strong>Total</strong></td>\n<td><strong>8.01</strong></td>\n<td><strong>27.42</strong></td>\n<td><strong>101.64</strong></td>\n<td><strong>227.27</strong></td>\n</tr>\n<tr><td> </td>\n<td> </td>\n<td> </td>\n<td> </td>\n<td> </td>\n</tr>\n<tr><td><strong>Rate compared to PyMuPDF</strong></td>\n<td><span>1.0</span></td>\n<td><span>3.42</span></td>\n<td><span>12.69</span></td>\n<td><span>28.37</span></td>\n</tr>\n</tbody>\n</table>\n<a name=\"user-content-page-rendering\"></a>\n<div class=\"markdown-heading\" dir=\"auto\"><h2 tabindex=\"-1\" class=\"heading-element\" dir=\"auto\">Page Rendering</h2><a id=\"user-content-page-rendering\" class=\"anchor\" aria-label=\"Permalink: Page Rendering\" href=\"#page-rendering\"><svg class=\"octicon octicon-link\" viewBox=\"0 0 16 16\" version=\"1.1\" width=\"16\" height=\"16\" aria-hidden=\"true\"><path d=\"m7.775 3.275 1.25-1.25a3.5 3.5 0 1 1 4.95 4.95l-2.5 2.5a3.5 3.5 0 0 1-4.95 0 .751.751 0 0 1 .018-1.042.751.751 0 0 1 1.042-.018 1.998 1.998 0 0 0 2.83 0l2.5-2.5a2.002 2.002 0 0 0-2.83-2.83l-1.25 1.25a.751.751 0 0 1-1.042-.018.751.751 0 0 1-.018-1.042Zm-4.69 9.64a1.998 1.998 0 0 0 2.83 0l1.25-1.25a.751.751 0 0 1 1.042.018.751.751 0 0 1 .018 1.042l-1.25 1.25a3.5 3.5 0 1 1-4.95-4.95l2.5-2.5a3.5 3.5 0 0 1 4.95 0 .751.751 0 0 1-.018 1.042.751.751 0 0 1-1.042.018 1.998 1.998 0 0 0-2.83 0l-2.5 2.5a1.998 1.998 0 0 0 0 2.83Z\"></path></svg></a></div>\n<p dir=\"auto\">We have tested rendering speed of PyMuPDF against pdf2jpg and XPDF at a resolution of 150 DPI,</p>\n<p dir=\"auto\">These are the Python commands for how each tool is used:</p>\n<p dir=\"auto\">PyMuPDF</p>\n<div class=\"highlight highlight-source-python notranslate position-relative overflow-auto\" dir=\"auto\" data-snippet-clipboard-copy-content=\"def ProcessFile(datei):\nprint &quot;processing:&quot;, datei\ndoc=fitz.open(datei)\nfor p in fitz.Pages(doc):\n    pix = p.get_pixmap(dpi=150)\n    pix.save(&quot;t-%s.png&quot; % p.number)\n    pix = None\ndoc.close()\nreturn\"><pre><span class=\"pl-k\">def</span> <span class=\"pl-v\">ProcessFile</span>(<span class=\"pl-s1\">datei</span>):\n<span class=\"pl-k\">print</span> <span class=\"pl-s\">\"processing:\"</span>, <span class=\"pl-s1\">datei</span>\n<span class=\"pl-s1\">doc</span><span class=\"pl-c1\">=</span><span class=\"pl-s1\">fitz</span>.<span class=\"pl-en\">open</span>(<span class=\"pl-s1\">datei</span>)\n<span class=\"pl-k\">for</span> <span class=\"pl-s1\">p</span> <span class=\"pl-c1\">in</span> <span class=\"pl-s1\">fitz</span>.<span class=\"pl-v\">Pages</span>(<span class=\"pl-s1\">doc</span>):\n    <span class=\"pl-s1\">pix</span> <span class=\"pl-c1\">=</span> <span class=\"pl-s1\">p</span>.<span class=\"pl-en\">get_pixmap</span>(<span class=\"pl-s1\">dpi</span><span class=\"pl-c1\">=</span><span class=\"pl-c1\">150</span>)\n    <span class=\"pl-s1\">pix</span>.<span class=\"pl-en\">save</span>(<span class=\"pl-s\">\"t-%s.png\"</span> <span class=\"pl-c1\">%</span> <span class=\"pl-s1\">p</span>.<span class=\"pl-s1\">number</span>)\n    <span class=\"pl-s1\">pix</span> <span class=\"pl-c1\">=</span> <span class=\"pl-c1\">None</span>\n<span class=\"pl-s1\">doc</span>.<span class=\"pl-en\">close</span>()\n<span class=\"pl-k\">return</span></pre></div>\n<p dir=\"auto\">XPDF</p>\n<div class=\"highlight highlight-source-python notranslate position-relative overflow-auto\" dir=\"auto\" data-snippet-clipboard-copy-content=\"pdftopng.exe -r 150 file.pdf ./\"><pre><span class=\"pl-s1\">pdftopng</span>.<span class=\"pl-s1\">exe</span> <span class=\"pl-c1\">-</span><span class=\"pl-s1\">r</span> <span class=\"pl-c1\">150</span> <span class=\"pl-s1\">file</span>.<span class=\"pl-s1\">pdf</span> .<span class=\"pl-c1\">/</span></pre></div>\n<p dir=\"auto\">PDF2JPG</p>\n<div class=\"highlight highlight-source-python notranslate position-relative overflow-auto\" dir=\"auto\" data-snippet-clipboard-copy-content=\"def ProcessFile(datei):\n    print(&quot;processing:&quot;, datei)\n    pdf2jpg.convert_pdf2jpg(datei, &quot;images&quot;, pages=&quot;ALL&quot;, dpi=150)\n    return\"><pre><span class=\"pl-k\">def</span> <span class=\"pl-v\">ProcessFile</span>(<span class=\"pl-s1\">datei</span>):\n    <span class=\"pl-en\">print</span>(<span class=\"pl-s\">\"processing:\"</span>, <span class=\"pl-s1\">datei</span>)\n    <span class=\"pl-s1\">pdf2jpg</span>.<span class=\"pl-en\">convert_pdf2jpg</span>(<span class=\"pl-s1\">datei</span>, <span class=\"pl-s\">\"images\"</span>, <span class=\"pl-s1\">pages</span><span class=\"pl-c1\">=</span><span class=\"pl-s\">\"ALL\"</span>, <span class=\"pl-s1\">dpi</span><span class=\"pl-c1\">=</span><span class=\"pl-c1\">150</span>)\n    <span class=\"pl-k\">return</span></pre></div>\n<p dir=\"auto\"><strong>Observations</strong></p>\n<p dir=\"auto\">These are our run time findings in <strong>seconds</strong> along with a base rate summary compared to PyMuPDF:</p>\n<table>\n\n\n\n\n\n\n<thead valign=\"bottom\">\n<tr><th><strong>Name</strong></th>\n<th><strong>PyMuPDF</strong></th>\n<th><strong>XPDF</strong></th>\n<th><strong>PDF2JPG</strong></th>\n</tr>\n</thead>\n<tbody valign=\"top\">\n<tr><td>adobe.pdf</td>\n<td>51.33</td>\n<td>98.16</td>\n<td>75.71</td>\n</tr>\n<tr><td>artifex-website.pdf</td>\n<td>26.35</td>\n<td>51.28</td>\n<td>54.11</td>\n</tr>\n<tr><td>db-systems.pdf</td>\n<td>84.59</td>\n<td>143.16</td>\n<td>405.22</td>\n</tr>\n<tr><td>fontforge.pdf</td>\n<td>12.23</td>\n<td>22.18</td>\n<td>20.14</td>\n</tr>\n<tr><td>pandas.pdf</td>\n<td>138.74</td>\n<td>241.67</td>\n<td>202.06</td>\n</tr>\n<tr><td>pymupdf.pdf</td>\n<td>22.35</td>\n<td>39.11</td>\n<td>33.38</td>\n</tr>\n<tr><td>pythonbook.pdf</td>\n<td>30.44</td>\n<td>49.12</td>\n<td>55.68</td>\n</tr>\n<tr><td>sample-50-MB-pdf-file.pdf</td>\n<td>1.01</td>\n<td>1.32</td>\n<td>5.22</td>\n</tr>\n<tr><td><strong>Total</strong></td>\n<td><strong>367.04</strong></td>\n<td><strong>646</strong></td>\n<td><strong>851.52</strong></td>\n</tr>\n<tr><td> </td>\n<td> </td>\n<td> </td>\n<td> </td>\n</tr>\n<tr><td><strong>Rate compared to PyMuPDF</strong></td>\n<td><span>1.0</span></td>\n<td><span>1.76</span></td>\n<td><span>2.32</span></td>\n</tr>\n</tbody>\n</table>\n\n</article>","renderedFileInfo":null,"shortPath":null,"symbolsEnabled":true,"tabSize":8,"topBannersInfo":{"overridingGlobalFundingFile":false,"globalPreferredFundingPath":null,"showInvalidCitationWarning":false,"citationHelpUrl":"https://docs.github.com/github/creating-cloning-and-archiving-repositories/creating-a-repository-on-github/about-citation-files","actionsOnboardingTip":null},"truncated":false,"viewable":true,"workflowRedirectUrl":null,"symbols":{"timed_out":false,"not_analyzed":true,"symbols":[]}},"copilotInfo":null,"copilotAccessAllowed":false,"csrf_tokens":{"/pymupdf/PyMuPDF/branches":{"post":"l3TzP-1ltyyK_uqAQElixW2ntHRKGX784xz6HImEKUp5KanXx59LEPsiX6pV6rV8MgLmyN5es7Co7GqFvSrRJQ"},"/repos/preferences":{"post":"uTder3AUORNWJdYstDN1wfTkkM-NcDPReYX3aEYVRc8KBQDHiPtpx_F2SnIUVn3GatzLRXAm0btfZnl7rvpmXg"}}},"title":"PyMuPDF/docs/app4.rst at 1.22.2 · pymupdf/PyMuPDF"}
