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Hamilton Technologies, Inc. (HTI) 
Founded: 1986 

Charter : provide the means to modernize system engineering and 
software development; maximize reliability and flexibility, 
minimize cost and risk and accelerate time to market 

Vertical markets: real time, internet based, distributed and data 
base environments.  Applications include battlefield management, 
communications, homeland security, aerospace, emergency 
management, manufacturing, banking, medical, energy, traffic, 
robotics and enterprise management systems; simulation and 
software tools 

Development Platform: Unix, Linux 

Deployment Platform: Unix, Linux... 

Customer: system integrator, tool vendor, end user 
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What if there Was a Way to Design Systems  

and Build Software that Would Ensure: 

Result:  
Significantly increased reliability  
Significantly lower risk 
Significantly higher flexibility 
Significantly higher productivity 
Significantly lower cost 

¸ Seamless integration, including systems to software 

¸ No interface errors in a system design and its derivatives 

¸ Complete traceability and evolvability 

¸ Maximum inherent reuse 

¸ Automation of much of design 

¸ Automatic generation of 100%, fully production ready code for 
any kind or size of software application 

¸ Elimination of the need for a high percentage of testing without 
compromising reliability 
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There is, but it Takes a Special Kind of Language 

¸ It is possible today with the universal systems language, USL together with its 

automation, because of the technology that forms its foundations. 

¸ Based on a theory; in large part derived and evolved from lessons learned from Apollo's 

on-board flight software effort* 

¸ Also takes roots fromðother real world systems, formal methods, formal linguistics and 

object technologies  

¸ USL has evolved over several decades, offering solutions to problems previously 

considered next to impossible to solve with traditional approaches 

¸ Always first when put to test (academic, government, commercial) 

¸ Used in research and "trail blazer" organizations; now being positioned for more 

widespread use 

* M. Hamilton and W. R. Hackler, Universal Systems Language: Lessons Learned from Apollo, IEEE Computer, December 2 2008 

Universal Systems LanguageÊ and  USLÊ are trademarks of Hamilton Technologies, Inc.   

¸ New to the marketplace at large, it would be natural to make assumptions about what is 

possible and impossible based on its superficial resemblance to other languagesðlike 

traditional object oriented languages 

¸ It helps to suspend any and all preconceived notions when first introduced to this 

language because it is a world unto itselfða completely different way to think about 

systems 

A Radical Departure, Redefines what is Possible 
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USLÊ is a trademark of Hamilton Technologies, Inc.   

Note 1: no software errors known to occur during flight  
Note 2: majority of 44% found by "Nortonizing"  
Note 3: To this day we continue to discover new ways to prevent problems from happening; again, just by the way a system is d efined and we continue to incorporate these findings into the evolving 
technology.  Once solutions are made to solve problems, repeat the process over and over againénever assume anything or anyone is perfect. 

USL Began with 
 

an Empirical Study 
 

of Apollo and  
 

Skylab Software 
 

and its Development 
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Analysis Took on Multiple Dimensions, not Just for Space 

Missions but Systems in General. Lessons Learned from this 

Effort (and their Impact) Continue Today, e.g., 

  

Å Expect the unexpected 

 

Å Systems are asynchronous, distributed and event driven in 

nature: this should be reflected in the language to define them 

and the tools to build them 

 

Å Once having done so, no longer a need to explicitly define 

schedules of when events occur.  By describing interactions 

between objects the schedule of events is inherently defined 

 

Å The life cycle of a target system is a system with its own life 

cycle 

 

Å Every system is inherently a system of systems 
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Root problem: traditional system 
engineering and software  
development languages and their  
environments support users in  
"fixing wrong things up" rather  
than in "doing things in the right  
way in the first place". 
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USLÊ,Development Before the FactÊ, DBTFÊ System Oriented ObjectÊ and SOOÊ are trademarks of Hamilton Technologies, Inc.   

Solution: Development Before the Fact (DBTF),  
Theory Captured by USL 

Paradigm: each system defined with properties that  
"come along for the ride" and support its own development 

¸ Every object a System Oriented Object (SOO), itself developed 
in terms of other SOOs.  A SOO integrates all parts of a system 
including function, object and timing oriented.  Every system an 
object; every object a system 

¸ Instead of Object Oriented Systems, System Oriented Objects. 
Instead of model driven systems, system driven models 

¸ Unlike traditional languages, USL is based on a preventive 
philosophy 

¸ Instead of finding more ways to test for errors, late into the life 
cycle, find ways not to allow them, in the first place; just by the 
way a system is defined 
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USLÊ,Development Before the FactÊ is a trademark of Hamilton Technologies, Inc.   

¸ Integrate all of its parts (e.g., types, functions, timing, 
structures) 

¸ Maximize its own reliability 

¸ Capitalize on its own parallelism 

¸ Maximize the potential for its own 

With USL a System is Defined  

from the Very Beginning to Inherently: 

RESULT: a formal based system with built-in quality, 
and built-in productivity for its own development 

ð Reuse 
ð Automation 
ð Evolution 
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SOOÊ, Universal Systems LanguageÊ (USLÊ), Development Before the FactÊ and DBTFÊ are trademarks of Hamilton Technologies, Inc.   

The Language is the Key: Every USL System  
Defined with DBTF Properties of Control 

ÅA formalism for representing the mathematics of systems, USL is based on a set of axioms 
and formal rules for their application 

ÅSame language used to define and integrate 
 ð All aspects of and about a system and its relationships and its evolutions 
 ð Functional, resource and allocation architectures, including hardware, software and                  

peopleware 
 ð Sketching of ideas to complete system definitions  
 ð GUI with documentationéwith application 
 ð All definitions  
 
ÅSyntax, implementation, and architecture independent 
 
ÅUnlike formal languages that are not friendly or practical, and friendly or practical 

languages that are not formal; USL is considered by its users to be not only formal, but 
friendly and practical as well 

 
ÅUnlike a formal language that is mathematically based but limited in scope from a practical 

standpoint (e.g., kind or size of system), USL extends traditional mathematics with a 
unique concept of control enabling it to support the definition of any kind or size of system 
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USLÊ is a trademark of Hamilton Technologies, Inc.   

¸ (Re)Define model with USL 

¸ Analyze automatically the model to ensure it was defined  
properly 

¸ Generate automatically much of the design and 100% of 
the code, production ready, for any kind or size of system 

¸ Execute the model 

¸ Deliver the real system 

Process of Building a USL System 
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USL Philosophy:  
Reliable Systems are Defined  
in Terms of Reliable Systems  

Å Use only reliable systems 
 
Å Integrate these systems using 
    reliable systems 
 
Å The result is a system(s) which is 
    reliable 
 
Å Use resulting reliable system(s) 
    along with more primitive ones 
    to build new and larger reliable 
    systems  

A recursively reliable and reusable process 

MORE ABSTRACT SYSTEMS 

ABSTRACT SYSTEMS 

PRIMITIVE  
SYSTEMS 

A large library of reusables  
has evolved over years  
of development. 
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All model viewpoints can be obtained from FMaps and TMaps.  FMaps of functions are by their very nature integrated with TMaps of types*.   

TMap properties ensure the proper use of objects in an FMap.  Types TMap and Object Map (OMap, an instance of a TMap), facilitate the 
ability of a system to understand itself better and manipulate all objects the same way. 

Primitive types reside at the bottom nodes of a TMap.  Each type is defined by its own set of axioms. Inputs and outputs of each function are 
members of types in the TMap. Primitive functions in an FMap, each defined by a primitive operation of a type on the TMap, reside at the 
bottom nodes of an FMap.  Each primitive function (or type) can be realized on a top node of a map on a lower (more concrete) layer of the 
system. 

A system is defined from the very beginning to inherently integrate and make understandable its own real world definition. 

Object MapÊ, OMapÊ, Type MapÊ, TMapÊ, Function MapÊ, FMapÊ, Primitive Control StructuresÊ, USLÊ,  are all trademarks of Hamilton Technologies, Inc. 

*Map: tree of control spanning networks of relations between objects 

Every System Defined with Function Maps (FMaps) and Type Maps (TMaps), 

the Major Building Blocks of USL 
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Primitive Control StructuresÊ is a trademark of Hamilton Technologies, Inc.   
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FMapÊ and TMapÊ are trademarks of Hamilton Technologies, Inc.   



16 

Copyright © 1986 - 2012 Hamilton Technologies, Inc.  

 

Primitive Control StructuresÊ is a trademark of Hamilton Technologies, Inc.   

Systems Defined in Terms of the Primitive Control Structures  
Result in Properties for Real Time Distributed Environments 

A system is defined from the very 
beginning to inherently maximize its 
own flexibility to change and the  
unpredictable and to capitalize on 
its own parallelism 

Every object has a unique priority 

Each object and changes to it are traceable 

Each object can be safely reconfigured 
("pluggable" and "unpluggable") 

Every system is event-driven Concurrent patterns can be automatically detected 

Every object has a unique parent and 
is under control 

Every parent has a higher priority and 
behaves as a master scheduler for its children 

Every input is an event 
Every output is an event 
Every function is event driven 

Single reference, single assignment 
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TMapÊ, OMapÊ and Object MapÊ are trademarks of Hamilton Technologies, Inc.   
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FMapÊ and TMapÊ are trademarks of Hamilton Technologies, Inc.   
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FMapÊ and TMapÊ are trademarks of Hamilton Technologies, Inc.   
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FMapÊ and TMapÊ are trademarks of Hamilton Technologies, Inc.   
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FMapÊ and TMapÊ are trademarks of Hamilton Technologies, Inc.   
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FMapÊ, TMapÊ and USLÊ are trademarks of Hamilton Technologies, Inc.   
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