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                Have you ever dreamed of being able to generate high quality scalable barcodes in FileMaker solely using calculations, with no plug-ins, fast enough, in a way compatible with server-side scripts, FileMaker Go and FileMaker WebDirect, and completely free of charge? Your dream has just come true.

If you are not fan of reading, just watch my 4-minute video:



And here you can download the example:

Download the file

There may be hidden bugs just like in any other software, so please always make sure you're using the latest version (simply re-download it above). If you find a bug, please let me know and I will try to fix it as soon as possible.

How to use it

To add barcodes to your own app, simply copy all the custom functions, paste them to your database, and use the corresponding function for your barcode type in a calculation that returns Container as result.

 



 

You can use the calculation directly in a calculated field, or in a script that sets the result to a container field. Once you have the field ready, add it to your layout, and make the container stretcheable.

 



 

And that's all, now you can enjoy printable quality barcodes anywhere you want them.

 



 

If you’d like to know how I created it and how it works, read the whole story below…

Crazy idea

Probably everyone who manages inventory or assets uses or considers using barcodes. When I was working on my PDF Canvas example I really could not stop my brain from going on. What practical could I use the drawing functions for? Barcodes came to my mind almost instantly.

There were various solutions for barcodes already available, from special barcode fonts, through Brian Dunning’s custom functions using rotated underscore as a symbol primitive, various web services such as those mentioned in Anders Monsen’s article, to the award-winning Barcode Creator, and now even JavaScript based Barcode Generator add-on built into FileMaker Pro 19.

So why would I create another one? Well, each of the existing solutions actually had some limitation I did not feel comfortable about, whether it was cost, dependency on internet connection, generation performance, poor quality of the result, or inability to generate barcodes in server-side scripts. Just as an example, how quickly can you find a way to generate QR code, which looks good at any scale, with no tiny white lines between individual pixels?

But most importantly, as a tech-nerd who loves to achieve the impossible, I really could not resist the opportunity to find out whether I could build a new solution, not having a single one of these limitations.

The goal

I defined my goal as the following set of objectives:

	Support all barcode types FileMaker Go 19 can natively recognize
	Compatible with all flavors of FileMaker: Pro, Server (JavaScript disqualified), Go, WebDirect
	Functional off-line (web services disqualified)
	Easy to implement (Brian’s custom functions disqualified)
	Easy to deploy (special fonts disqualified)
	Faster than Barcode Creator (Barcode Creator disqualified ;-))
	Result must look nice at any size (hopefully OK thanks to the PDF format)


Based on all the disqualified technologies, all the weapons I was left with were scripts and calculations. And because of the performance, implementation ease and deployment ease, staying within the realm of custom functions was the obvious choice.

Code 39 as the first step

I decided to start with something easy, so I chose the Code 39 barcode. In this type of barcode, every encoded character is represented by a combination of 5 bars and 4 spaces, that’s 9 elements total, out of which exactly 3 are wide, the other ones are narrow. 3 of 9 is what the name of this barcode type comes from. The Wikipedia page explaining it fits on 3 pages in my default web browser window size and contains all information you need to successfully implement it.

 



 

Implementing the symbol generation itself was pretty straightforward. I just had to get rid of any invalid characters and then replace every remaining character with the right corresponding sequence of rectangles and spaces between them. What I found more challenging was including the barcode data as text in the result.

Text is Vext

Just like Vext is the fictious god of misfortune, text in PDF can be a source of headaches. That’s because position of text in PDF is always specified by the bottom left corner of the first character’s bounding box. So if you want to center-align text around specific position, you have to precisely calculate its width, for which you have to know the metrics of every character and the right spacing of each characters pair.

For this purpose I added metrics of the standard PDF fonts Times, Helvetica and Courier to the example as additional custom functions.

 



 

What I found a bit inconsistent between the individual standard fonts is how numbers and other characters are positioned within their bounding boxes. For example, Helvetica and Times both appear to have numbers slightly smaller, so they appear like being a little bit shifted down. I tried my best to make it look good, but you may still find the placement of text in the barcodes a bit inaccurate.

Other linear barcodes

Once I had Code 39 working and text positioning headaches were over, it was relatively easy to add all the other linear barcodes (codes consisting of series bars and spaces). Code 93 and Code 128 were similar to Code 39, while EAN and UPC codes added some complexity. These codes are designed to encode fixed-length numerical GS1-compliant article identifiers and also include a special parity digit to allow for reading error detection.

 



 

Both UPC and EAN codes can also have a supplemental code attached, encoding either 2 or 5 numeric digits. The 2-digit addon codes are typically used on periodicals to encode current year’s issue number, the 5-digit codes can be found on books and weighed products to indicate suggested retail price.

To make my functions easy to use I simply made them decide what version of EAN or UPC barcode to generate based on the number of digits provided.

 



 

When I got to implementing ITF-14, I needed to use multiple sources, not just the wikipedia page about it. I initially implemented it simply the same way as the other GS1 identification barcodes based on the Interleaved 2 of 5 description. Later on, when studying the official GS1 specification, I learned that the black “Bearer Bar” has quite exact requirements, so I added it to the function as well.

 



 

The linear barcode I was hesitating with a little bit was Codabar. The reason is that there is no single standard on how data should be encoded in it. It allows different start/stop characters to be used and the actual choice of these characters is often how organizations differentiate their codes from others. There is also no single common standard on whether/how to calculate checksum.

I ended up deciding to generate Codabar with A/B start/stop characters used by libraries if only numbers are supplied, but you can also explicitly provide the code data including the start/stop characters of your choice. Calculation of checksum, if desired, is on you.

 



 

As a bonus I also created a function to generate an arbitrary barcode, simply by providing a sequence of numbers representing widths of bars and spaces. You can use this function to generate any custom linear barcode, even not compliant with any of the mentioned standards. This can be useful for creating special barcodes, such as those used for configuring barcode scanners.

As an exercise, try to find out what number is represented by the following custom code:

 



 

Share your guess (or discovery) on Facebook or Twitter along with the link to this article…

2D (bar)codes

All linear barcodes share one common limitation. They can encode only very limited amount of data on a reasonably small surface. Therefore 2D codes got invented. They should really not be called barcodes as they typically consist of pixels, rather than bars…

If the 2-dimensional placement of encoded data was the only difference, implementing 2D codes would be easy peasy. But it’s not. In order to be reliably readable, 2D codes use more than just simple parity to deal with reading errors. They use special error-correcting codes based on finite-field mathematics. Specifically, all the 2D codes supported by FileMaker Go at the time of writing this use different variants of Reed-Solomon codes.

The obvious benefit is that 2D codes can be successfully read even when they are partially damaged by scratches, dirt or poor light conditions.

 



 

The disadvantage is that finite-field math is a bit complicated and requires a lot of processing power, especially on usual binary computers.

Even though I do like math and finite fields (aka Galois fields) are fun to work with, I didn’t want to reinvent the wheel, so I found a few open-source barcode and Reed-Solomon generators and ported parts of their code to FileMaker calculations.

I started with the Aztec code and based it on the Metzli open-source generator written in PHP.

 



 

Porting PHP code to FileMaker calculations was quite a job but I made it work and got my first Aztec code generated. But the speed was not ideal, especially for larger amounts of data to encode. For instance, generating Aztec Code for 100-character string took over 27 seconds on my MacBook Pro.

So I had to dive deeper into the finite field math and optimize the code for the FileMaker calculation engine a bit. Long story short, I manage to cut the 100-character string encoding down to 3.6 seconds.

The next code type I implemented was Data Matrix. This type of 2D code is often used for marking small items, because it can be really compact yet still very reliably readable. 

 



 

It turned out to be a bit simpler than Aztec code because it uses only one size of Galois field for all possible code sizes. What’s interesting about this code is that for smaller amounts of encoded data you can choose it to be either square or rectangular.

 



 

Adding PDF417 as the next code type was mostly relaxing because it’s not a proper 2D code but rather a stack of 1D codes. It does also use Reed-Solomon error correction, but luckily a simple implementation was available as open-source with pre-calculated multiplication factors. Thanks to that I could make the PDF417 code generation faster than the other ones.

 



 

Finaly, the king of 2D codes, undoubtedly the most popular type of today, is QR code. Originally designed in Japan for the automotive industry, it has become de-facto standard for sharing web links to be scanned by mobile phones.

QR code reduces the processing power necessary for encoding the Reed-Solomon error correction words by splitting larger amount of data to smaller chunks, but it adds more processing after the base code is generated by applying one of eight different mask patterns. To comply with the standard, all 8 masks need to be tried and readability score has to be calculated for each in order to select the one that produces the most readable code.

 



 

One specialty of QR code is that it supports Japanese Kanji as one of possible text encodings, but to save some hassle I have not implemented that in this version of my example. UTF-8 is accepted for encoding Japanese text according to the standard, it is just not as efficient as using the native Kanji encoding would be.

Lot of fun with useful result

I have to admit that porting PHP, C and JavaScript code to FileMaker calculations and playing with Reed-Solomon codes was fun I spent a lot of my free time with. I very likely practiced the While function more than any other FileMaker developer on this journey.

I also had to omit one of the barcode types supported by FileMaker Go, the GS1 DataBar, due to the fact that I did not find sufficient technical specification online. It is available as the ISO/IEC 24724:2006 standard but all public sources I found were limited to describing what DataBar can do but not how it is supposed to be generated.

Other than that, I believe I can say that I reached all my other goals I set at the beginning, and you can take advantage of that as well. Do you like it? How are you going to use it? And what do you consider the biggest advantage? Don’t hesitate and let me know.

Update on Mentions

It seems this example is getting noticed, which I am glad for, so as my thanks, let me link back to where it was mentioned. If you mention PDF Barcodes in your own article and let me know, I will gladly add a link to your piece below:

	Hausgemacht: Barcodes in FileMaker by Karsten Risseeuw @ FileMaker Kompetenz


Feel free to also share this in social media by clicking on the icons below...
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                                                        +93 (Afghanistan)
+358 (Aland Islands)
+355 (Albania)
+213 (Algeria)
+1684 (AmericanSamoa)
+376 (Andorra)
+244 (Angola)
+1264 (Anguilla)
+672 (Antarctica)
+1268 (Antigua and Barbuda)
+54 (Argentina)
+374 (Armenia)
+297 (Aruba)
+61 (Australia)
+43 (Austria)
+994 (Azerbaijan)
+1242 (Bahamas)
+973 (Bahrain)
+880 (Bangladesh)
+1246 (Barbados)
+375 (Belarus)
+32 (Belgium)
+501 (Belize)
+229 (Benin)
+1441 (Bermuda)
+975 (Bhutan)
+591 (Bolivia, Plurinational State of)
+387 (Bosnia and Herzegovina)
+267 (Botswana)
+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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            Vyplněním a odesláním tohoto formuláře udělujete 24U s.r.o., IČ: 26152584, se sídlem Zvole u Prahy, Skochovická 88,
            PSČ 252 45, zapsané v obchodním rejstříku vedeném Městským soudem v Praze, oddíl C, vložka 74920 souhlas s využitím
            Vašich osobních údajů, které jsou obsaženy ve formuláři, k zasílání obchodních sdělení o nabídkách
            a novinkách 24U s.r.o. Poskytnutí osobních údajů je dobrovolné. Svůj souhlas můžete kdykoli odvolat. Podrobnosti
            o nakládání s Vašimi osobními údaji a Vašich právech s tím souvisejících jsou obsaženy v zásadách zpracovávání
            a ochrany osobních údajů.
    





    


    
    
    

    

    
    
    


