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                As a Claris partner, we also resell FileMaker licenses. Buying the license from us has some extra benefit, one of them being a nicely formatted PDF document with all information about the license, including download links. In order to be able to generate this document from our FileMaker based CRM, I needed to find a way to include functional web links in it. So I wrote a custom function that does it, without needing any plug-ins or other external technologies.



The custom function simply takes a PDF saved from FileMaker, and adds a link to it. As long as you know what page and where on that page you want the link to be, you can modify your PDF that easily. If that’s all you need, you can just download my example here. Here’s a video explaining how to use it:



If you want to also know how I created it and how it works, read the whole story below…

The hard old way

In the past, creating the license information PDF for each customer was a tedious manual work. It didn’t take a lot of time for one license, usually less than 5 minutes, but when a new major version of FileMaker was released and we had to send a new document to every customer with a valid maintenance, it was a lot of work.

Automating this within our FileMaker-based CRM was the obvious next step. Except for one thing. FileMaker does not have a native support for including clickable links in the PDF it generates.

The wrong way

I originally intended to use a plug-in for the purpose, MBS was my top candidate. Then I got an idea. What if PDF that already contains links, added to a FileMaker layout, will maintain the links when the layout is saved as PDF?



So I tried to create a simple PDF with just a link on it, cropped it, added it to a FileMaker layout, and saved id as PDF. Then I opened the PDF in Preview, and was able to click the link. This seemed like a success, so I started working on turning this in to an elegant reusable solution. At that moment I was not aware of my big mistake yet…

My idea was to create a lightweight transparent PDF with just the link in it, which I would be then able to easily add to any layout, stretching it to the right size. I just needed to be able to modify the link’s target URL on the fly. So I searched for some technical information about the PDF format to learn how to modify the link inside it.

I started at Wikipedia, where I learned that PDF was standardized as ISO 32000 in 2008, and the technical documentation is publicly available from Adobe. The official documentation is, however, quite difficult to read, so I was happy to find a reference to an easy to understand Hello World example, showing how to create a PDF from scratch with just a text editor. Even though the original web page does no longer exist, the example is still available thanks to the non-profit Wayback Machine initiative.



Just a moment later, I had my transparent PDF with just a link in it, and two more moments later there was a custom FileMaker function generating that PDF dynamically with any link provided. After having all this done, I discovered my big mistake. All my previous tests used literal URLs as the clickable text on the layout. When I placed the PDF over a generic text or non-text objects, links stopped working. It turned out that I actually did not have the links in any of my test PDFs saved from FileMaker, and Preview was just smart enough to recognize the URLs and automatically made them clickable for my convenience.

Too far to go back

It would be natural to return back to the idea of using a plug-in, but I had gone too far already and thanks to the exercise I already knew how easy it is to add a link object to a PDF. So I decided to rather go a bit farther and, instead of creating a new PDF from scratch that contains only the link, create a custom function to add it to an existing PDF.



For this purpose I needed to decompose the already existing PDF first in order to add objects to it, and re-compose it with the added links. I didn’t need to make my solution compatible with any PDF out there, it was sufficient for me to make it work with PDFs generated by FileMaker. So I could afford to make some assumptions, such as that when something can be done multiple ways in PDF, I am fine to only support the way FileMaker does that.

I took advantage of the JSON functions to keep the decomposed PDF structured. The new While function, introduced in FileMaker 18, allowed me to implement the whole functionality solely within custom functions, making it easily portable to other databases. To avoid corrupting the PDF by converting binary data to text, I simply kept compressed stream objects encoded as hexadecimal.



Putting the links in place

The most difficult task remains to put each link in the right place. That’s because web link in PDF is just a special type of annotation, which is placed on specific position within a page, and has specific dimensions. It is simply an invisible (but can be made visible as well) rectangle which responds to clicks. There is no relationship the PDF format would keep track of, between the link and the object it is attached to, whether it’s a piece of text or a picture.

Here’s where the WYSIWYG nature of FileMaker helps a lot. Placement of any layout object in the exported PDF, measured in points (one point is 1/72 of inch) exactly matches the placement on the layout. PDF’s coordinates are measured from the bottom left corner of the page by default, while FileMaker layout’s coordinates are measured from the top left corner, so I had to extract the page height information from the decomposed PDF in order to properly calculate page coordinates from layout coordinates.



The only difficulty that remains on the solution’s side, is to correctly find out where the link should be, in FileMaker’s native coordinate system. We have the GetLayoutObjectAttribute function to get bounding rectangle of any object on the layout, but this function seems to reflect the current state being presented to the user, in screen coordinates. I discovered a better way to go is to use the FieldBounds function, which consistently returns coordinates as defined in Layout Mode, regardless of how the layout is presented to the user. It just cannot be used for other types of objects than fields.

Making it all work in practice

In order to keep my life easy when implementing this in a real solution, I decided on some simple constraints. I set my page margins to all zeros, so that position of any object on layout exactly matches its position on the page. I cannot use vertical sliding, otherwise position of anything below the object that has sliding enabled, cannot be reliably determined in a script. I hard-code each layout part’s height in my script because it would be too complicated to discover it dynamically. And I have to adjust the coordinates of anything appearing below the body part based on the number of records being shown.

See how I have done it in the attached example, and feel free to adapt it to your own solutions. Make sure to also let me know how you like it and how it has helped you.
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+994 (Azerbaijan)
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+1246 (Barbados)
+375 (Belarus)
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+501 (Belize)
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+1441 (Bermuda)
+975 (Bhutan)
+591 (Bolivia, Plurinational State of)
+387 (Bosnia and Herzegovina)
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+55 (Brazil)
+246 (British Indian Ocean Territory)
+673 (Brunei Darussalam)
+359 (Bulgaria)
+226 (Burkina Faso)
+257 (Burundi)
+855 (Cambodia)
+237 (Cameroon)
+1 (Canada)
+238 (Cape Verde)
+1 345 (Cayman Islands)
+236 (Central African Republic)
+235 (Chad)
+56 (Chile)
+86 (China)
+61 (Christmas Island)
+61 (Cocos (Keeling) Islands)
+57 (Colombia)
+269 (Comoros)
+242 (Congo)
+243 (Congo, The Democratic Republic of the Congo)
+682 (Cook Islands)
+506 (Costa Rica)
+225 (Cote d'Ivoire)
+385 (Croatia)
+53 (Cuba)
+357 (Cyprus)
+420 (Czech Republic)
+45 (Denmark)
+253 (Djibouti)
+1767 (Dominica)
+1849 (Dominican Republic)
+593 (Ecuador)
+20 (Egypt)
+503 (El Salvador)
+240 (Equatorial Guinea)
+291 (Eritrea)
+372 (Estonia)
+251 (Ethiopia)
+500 (Falkland Islands (Malvinas))
+298 (Faroe Islands)
+679 (Fiji)
+358 (Finland)
+33 (France)
+594 (French Guiana)
+689 (French Polynesia)
+241 (Gabon)
+220 (Gambia)
+995 (Georgia)
+49 (Germany)
+233 (Ghana)
+350 (Gibraltar)
+30 (Greece)
+299 (Greenland)
+1473 (Grenada)
+590 (Guadeloupe)
+1671 (Guam)
+502 (Guatemala)
+44 (Guernsey)
+224 (Guinea)
+245 (Guinea-Bissau)
+595 (Guyana)
+509 (Haiti)
+379 (Holy See (Vatican City State))
+504 (Honduras)
+852 (Hong Kong)
+36 (Hungary)
+354 (Iceland)
+91 (India)
+62 (Indonesia)
+98 (Iran, Islamic Republic of Persian Gulf)
+964 (Iraq)
+353 (Ireland)
+44 (Isle of Man)
+972 (Israel)
+39 (Italy)
+1876 (Jamaica)
+81 (Japan)
+44 (Jersey)
+962 (Jordan)
+77 (Kazakhstan)
+254 (Kenya)
+686 (Kiribati)
+850 (Korea, Democratic People's Republic of Korea)
+82 (Korea, Republic of South Korea)
+965 (Kuwait)
+996 (Kyrgyzstan)
+856 (Laos)
+371 (Latvia)
+961 (Lebanon)
+266 (Lesotho)
+231 (Liberia)
+218 (Libyan Arab Jamahiriya)
+423 (Liechtenstein)
+370 (Lithuania)
+352 (Luxembourg)
+853 (Macao)
+389 (Macedonia)
+261 (Madagascar)
+265 (Malawi)
+60 (Malaysia)
+960 (Maldives)
+223 (Mali)
+356 (Malta)
+692 (Marshall Islands)
+596 (Martinique)
+222 (Mauritania)
+230 (Mauritius)
+262 (Mayotte)
+52 (Mexico)
+691 (Micronesia, Federated States of Micronesia)
+373 (Moldova)
+377 (Monaco)
+976 (Mongolia)
+382 (Montenegro)
+1664 (Montserrat)
+212 (Morocco)
+258 (Mozambique)
+95 (Myanmar)
+264 (Namibia)
+674 (Nauru)
+977 (Nepal)
+31 (Netherlands)
+599 (Netherlands Antilles)
+687 (New Caledonia)
+64 (New Zealand)
+505 (Nicaragua)
+227 (Niger)
+234 (Nigeria)
+683 (Niue)
+672 (Norfolk Island)
+1670 (Northern Mariana Islands)
+47 (Norway)
+968 (Oman)
+92 (Pakistan)
+680 (Palau)
+970 (Palestinian Territory, Occupied)
+507 (Panama)
+675 (Papua New Guinea)
+595 (Paraguay)
+51 (Peru)
+63 (Philippines)
+872 (Pitcairn)
+48 (Poland)
+351 (Portugal)
+1939 (Puerto Rico)
+974 (Qatar)
+40 (Romania)
+7 (Russia)
+250 (Rwanda)
+262 (Reunion)
+590 (Saint Barthelemy)
+290 (Saint Helena, Ascension and Tristan Da Cunha)
+1869 (Saint Kitts and Nevis)
+1758 (Saint Lucia)
+590 (Saint Martin)
+508 (Saint Pierre and Miquelon)
+1784 (Saint Vincent and the Grenadines)
+685 (Samoa)
+378 (San Marino)
+239 (Sao Tome and Principe)
+966 (Saudi Arabia)
+221 (Senegal)
+381 (Serbia)
+248 (Seychelles)
+232 (Sierra Leone)
+65 (Singapore)
+421 (Slovakia)
+386 (Slovenia)
+677 (Solomon Islands)
+252 (Somalia)
+27 (South Africa)
+211 (South Sudan)
+500 (South Georgia and the South Sandwich Islands)
+34 (Spain)
+94 (Sri Lanka)
+249 (Sudan)
+597 (Suriname)
+47 (Svalbard and Jan Mayen)
+268 (Swaziland)
+46 (Sweden)
+41 (Switzerland)
+963 (Syrian Arab Republic)
+886 (Taiwan)
+992 (Tajikistan)
+255 (Tanzania, United Republic of Tanzania)
+66 (Thailand)
+670 (Timor-Leste)
+228 (Togo)
+690 (Tokelau)
+676 (Tonga)
+1868 (Trinidad and Tobago)
+216 (Tunisia)
+90 (Turkey)
+993 (Turkmenistan)
+1649 (Turks and Caicos Islands)
+688 (Tuvalu)
+256 (Uganda)
+380 (Ukraine)
+971 (United Arab Emirates)
+44 (United Kingdom)
+1 (United States)
+598 (Uruguay)
+998 (Uzbekistan)
+678 (Vanuatu)
+58 (Venezuela, Bolivarian Republic of Venezuela)
+84 (Vietnam)
+1284 (Virgin Islands, British)
+1340 (Virgin Islands, U.S.)
+681 (Wallis and Futuna)
+967 (Yemen)
+260 (Zambia)
+263 (Zimbabwe)
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