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BEADS LANGUAGE 

Compiler available at www.beadslang.com 



¡ Wealth and fame 
¡  Disgusted with current HTML/CSS/JS/Framework stack 
¡ Why is mobile dev completely dif ferent than web dev? 
¡ Wish to contribute something of lasting value 

 
 

¡  Investment in project: 
!  Decades of thinking 
!  Over 3000 hours of R&D 
!  About 50k LOC (including comments) 

MOTIVATION 



¡  Problem #1 - Big software projects are full of errors. 
!  Apple, MS, Adobe, Google have hundreds of thousands of  bug reports 

that have no resolution because they cannot duplicate the problem at 
HQ with 100% repeatability, and when they do fix a problem they 
often create as many, if not more, bugs than they fix. 

!  Result is a statistical approach; fix the bugs that enough people 
complain about.  Ignore the others. 

!  Result is a thriving industry selling bug tracking software.  

!  Lifetime employment for QA engineers and junior programmers 
working on minor upgrades of major products. 

UNSOLVED PROBLEM #1 



¡  Problem #2 – It’s too frustrating to program for most people 

!  A) We need to reduce the possibility of error 
!  1) classify all common errors 
!  2) eliminate as many as possible 
!  3) make errors “pop out” as visible 

!  B) We need to make programs last longer 
!  1) have fewer dependencies 
!  2) make it easier to add things without breakage 
!  3) move away from hardware dependencies 

!  C) We need to make debugging easier 
!  1) reversible programs 

UNSOLVED PROBLEM #2 



¡  A) Simplify programming so one language covers scripting, 
graphical interactive software, client/server software 

¡  B) Enter a new era of interchangeable parts; Lego vs. 
spaghetti. 

¡  C) Create a notation far enough removed from the current 
hardware to last for decades. Virtualizing hardware that 
doesn’t exist yet. 

OVERALL GOALS 



¡  For professional programmers only  
!  Typical 1/10th second compile times to HTML 
!  No build system needed 
!  No IDE, just use text editor 
!  Emits HTML app or can transpile to Adobe AIR (now owned by 

Samsung) for Mobile or Desktop apps 

¡  Free version posted on website www.beadslang.com 
¡  User manual, plenty of examples 
¡  Precise EBNF grammar 
¡  Requires Windows or Macintosh for development 
¡  Can make websites, web apps, mobile apps 

SUGGESTED AUDIENCE 



Each Beads program is broken down into the following sections: 
 
1)  Asset management (import artwork, sounds, video, fonts) 
2)  Symbolic value declaration 
3)  Graph database structure declaration 
4)  Multiple use constants like colors, gradients, size prefs. 
5)  Many small chunks of code into these categories: 

1)  One time initialization 
2)  Calculation 
3)  Drawing 
4)  Finite state machines 
5)  Regular expressions 

MULTIPLE DOMAIN SPECIFIC LANGUAGES 



¡  Take the total window rectangle and subdivide it, from the 
outside in. No rectangle can push another, only parent can 
force a change in size. Each sub-rectangle is further 
subdivided until a simple rectangle area to draw remains. 
Each sub-rectangle has its own coordinate system. 

!  Horz slices 
!  Vert slices 
!  Grids 
!  Reports 
!  Sub-rectangle 
!  Simple rectangular area 

BOX LAYOUT MODEL 



¡ Want to be able to reproduce the state of the screen at any 
time in the past, even from a remote client machine. 

¡  Show demo of how a program can run another inside it 
(monitor vs. program being monitored) 

!  (see demo of Cycler program running Foody as child) 

REVERSIBILITY 



¡  The core data model is a tracked mutable state graph 
database. 

¡  Any changes to the model, will cause the refresh system to re-
render the subset of the screen that referenced those changed 
values. It does this by tracking which values are used inside 
each drawing routine, and re-renders the minimal subset of 
the screen subdivisions. 

¡  You could consider this deduction, or consider it the 
implication of the data changes. Inspired by PROLOG. 

¡  Allows complex screen layouts to have high performance, 
eliminates under and over-redraw bugs. 

AUTOMATIC REFRESH MANAGEMENT 



¡  To have layouts stretch like rubber and still look good you 
must use a proportion model when possible, avoiding using 
pixel measurements. We use aliquots from chemical formulae. 

¡  Use explicit white space, not implied like CSS which is hard to 
predict how it will lay out. Must have precision placement for 
mobile apps. 

PROPORTIONAL UNITS FOR LAYOUT 

10 al 5 al 35 al 

5 pt 5 pt 

Sum of aliquots is  50, after subtracting fixed size of 10 pts. Sized proportionally 



¡  Bits 
¡  Bytes 
¡  Color 
¡  Find/replace change list 
¡  Function 
¡  Image (vector or bitmap) 
¡  Physical measurement 
¡  “Soft” pointers (references) 

PRIMITIVE DATA T YPES, EXCEL ST YLE ARITHMETIC 

¡  Number 
¡  Regular exp. pattern 
¡  Sound 
¡  String 
¡  Tree  (actually a graph) 
¡  Video 
¡  Yes/no 
¡  Open (any type) 

Universal missing value of U 

Universal error value of ERR 



GRAPH STRUCTURES VS. JAVASCRIPT JSON 

In JS, conventional JSON, you 
use Lisp style trees, data only 
exists at leaf nodes: 

Beads uses graph structures 
(tree data type), where each 
node can have data and 
children. Notated as a tree with 
a few back-links: 



¡  Requested by Van Snyder of JPL in 1970 to be added to 
FORTRAN. Request denied.  1999 JPL Mars Climate Observer 
crashed due to units mismatch of Meters and Feet. 
 
Only Frink and Beads carry units at runtime, not just at compile 
time. 

¡  Beads supports all common units like Energy, Mass, Length, 
Power, Pressure, etc., plus user defined units and unit families. 

¡  Implemented as a tuple of { magnitude, array of exponents of 
fundamental units }.  Arithmetic is checked at runtime. 

¡  So 34 kg * 3 feet / 20 min^2 has the units of Newtons (mass^1 
• length^1 • time^-2) 

PHYSICAL UNITS OF MEASUREMENT 



¡  Python – Beads uses indent significant syntax, but fixes 
several problems that Python has 
!  Indent can only use tab to stop problem of 4 vs. 8 
!  Strongly typed with protections 
! Multidimensional arrays vs. single dimension 
!  “Frozen” function pointers (pointer + frozen arguments) 

¡  HTML/JS/CSS – Beads uses a single language 
!  IF statements and looping everywhere 
!  Unified drawing model for vector (SVG layer) vs. canvas (bitmap layer) 
!  Automatic refresh of any object whose model has changed 
!  Precision layout that stretches in Beads 

COMPARISON WITH OTHER LANGUAGES 



¡  In conventional languages like JS you do socket 
communication. 

¡  In Beads, you subscribe to a subset of a tree on a server, and 
it is transported invisibly in the background to the client 
machine, and to update the model on the server, you perform 
remote procedure calls which the runtime coordinates 

CLIENT / SERVER ASPECTS 



¡  Building a large scale application now in Beads (Foody) 

¡  Could replace textual notation with graphical programming 
style (node and wire in large 3D space) 

¡  Could emit web assembler when Browsers permit main thread 
access 

FUTURE DIRECTIONS 



¡  To obtain the free Beads compiler and SDK 
 

! www.beadslang.com 

! We have a reference manual (English only), a reference card, and 
dozens of example programs. 

!  There is a discussion group on Discord:   
!  https://discord.gg/pTAdsSW 

FOR MORE INFORMATION 


