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NewToolsNeeded  06/26/17 Not everyone 
needs the same tools! 

Which are you using? 
&

What do you need?
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A Disruptive Solution to building 
Extremely Complex

Models,
Simulations,

& Software
On Parallel Processors

R
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MEASURABLE GOALS:

‐ Provide an order of magnitude reduction in the
time & cost to develop models, simulations & software;

‐ Provide 4 to 6 orders of magnitude improvement
in simulation/software run‐time speed;

‐ Allow application experts to design,
build, and test models and simulations directly;

‐ Allow newcomers to a project to quickly learn
and understand complex models.

Disruptive Solution To Parallel Processing
R
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REPRESENTATIVE APPLICATIONS:

‐ Adaptive Control of Large Groups of Autonomous Moving Platforms

‐ Human Body Organ simulation

‐ Human Brain – Artificial Intelligence modeling

‐ Global Climate prediction

‐ Currency Market prediction

‐ Chemical ‐Molecular structure simulation

‐ Scanning, sorting, and correlating massive databases (Big Data)

‐ Weather prediction in mountainous terrain

‐ Power distribution simulation

‐ Electro‐magnetic wave simulation

‐ Global HF power transmission

‐ Global Military Planning ‐Multiple moving platform simulation

PSI has worked most of these applications

R

Disruptive Solution To Parallel Processing
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R

THIS MODEL
EXPOSED
THE PRIOR
PROBLEM
AREA    ==>

Disruptive Solution To Data Comm
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R

THIS MODEL 
SHOWS THAT 
SOFTWARE ==>

IS THE
PROBLEM!

Disruptive Solution To Parallel Processing
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RServers Are Not Parallel Processors
A Multi-Tasking OS  is Not a  Parallel OS
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SOFTWARE IS AN EXTENSION OF MATHEMATICS:

- Must pick the “Best Spaces” to represent the problem;

- The Best Spaces simplify the algorithms;

- Simple algorithms run much faster;

- Simple algorithms are much easier to understand;

- Newcomers to a project quickly learn the software

Also, What is a “Software Module” ?
And,  What is “Software Architecture” ?

These terms are used throughout the literature – undefined!

R

Disruptive Solution To Parallel Processing
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Spaces for Translation of Application 
Requirements into Software

& Then into Hardware

APPLICATION
SPACE

SOFTWARE
SPACE

HARDWARE
SPACE

HUMAN
LANGUAGE

TRANSLATION

COMPUTER
LANGUAGE

TRANSLATION

SOFTWARE_SPACES  03/15/16

R

Cannot solve the problem without defining the
spaces first!

Disruptive Solution To Parallel Processing
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APPLICATION
SPACE

FUNCTIONAL
REQUIREMENTS

OPERATIONAL
REQUIREMENTS

APPLICATION
TRANSFORMATION

ARCHITECTURE
DESIGN

ALGORITHM
DESIGN

SOFTWARE
TRANSFORMATION

BOARD/BOX
MAPPING

PROCESSOR/CHIP
MAPPING

SOFTWARE
SPACE

SOFTWARE
LANGUAGE

SOFTWARE
ARCHITECTURE

HARDWARE
SPACE

BOXES/
BOARDS

CHIPS/
PROCESSORS

SOFTWARE_SPACES  03/18/17

R

Spaces for Translation of Application 
Requirements into Software

& Then into Hardware

Disruptive Solution To Parallel Processing



11

Visual Software Engineering Using A CAD 
System For Building Complex Software

R

Disruptive Solution To Parallel Processing



12A Space / Data Structure

R

a RESOURCE
-

Contains
Hierarchical

Data Structures
To 

Easily Map
Complex Spaces

Disruptive Solution To Parallel Processing



13A Transformation / Rule Structure

R

a PROCESS
-

Contains
Hierarchical

Rule Structures
That Support

One-in One-out
Independent

Control Structures

Disruptive Solution To Parallel Processing
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Connecting Resources & Processes to 
Create a Sequence of Transformations
‐Mathematically Defining a Module

Spaces for Translation of Application 
Requirements into Software & Hardware

R

Disruptive Solution To Parallel Processing



15An Architecture ‐ a Hierarchy of Software Modules

R

Disruptive Solution To Parallel Processing



16Double Click To Edit The Code

RDisruptive Solution To Parallel Processing



17

RESOURCE
TYPES ARE 
CRITICAL TO
SHARING 
DATA & 
MAPPING
MODULES
ONTO

PARALLEL
PROCESSORS

RDisruptive Solution To Parallel Processing

RESOURCE
TYPES
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A FEW SAMPLE PROCESS (INSTRUCTION) FACILITIES

RDisruptive Solution To Parallel Processing

UNDERSTANDABILITY – Shannon: - Theory of Communications

EXECUTE RULES – Mills: - One-In One-Out Control Structures

SCHEDULE & CANCEL PROCESSES (On Same or Other Processors)

RELEASE & ACCESS MEMORY RESOURCES (On Other Processors)

WAIT FOR EVENTS (On Other Processors)

START & END TASKS (On Other Processors)

SEARCH MULTI-DIMENSIONAL / HIERARCHICAL TABLES

READ & WRITE COMPLEX RECORD / FILE STRUCTURES

SEND & RECEIVE COMMUNICATION PACKETS To/From Servers
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MODULE TYPES

RDisruptive Solution To Parallel Processing

MODULE
TYPES ARE 
CRITICAL TO 

INDEPENDENCE 
& 

ARCHITECTURAL 
MAPPING OF
MODULES
ONTO

PARALLEL
PROCESSORS
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R

A Parallel Processor 
Simulation Architecture

GLOBAL_PLANNER
153 PLATFORMS
16 Processor PC
12 hour scenario

2.31 seconds

Disruptive Solution To Parallel Processing
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Time to look
at the whole

System

RDisruptive Solution To Parallel Processing

VisiSoft
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First add the Run‐Time Graphics (RTG) system
‐Making it easy to build fast complex graphics

R

Want to know what’s going on in the code? ==>

Disruptive Solution To Parallel Processing
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Air & Ground Platforms connected
to Satellite Networks & GPS

RDisruptive Solution To Parallel Processing



24Must be able to create complex scenarios - fast!

RDisruptive Solution To Parallel Processing
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Prediction Systems, Inc. (PSI)
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EXAMPLEEXAMPLE OF A MODEL SPACE HIERARCHYOF A MODEL SPACE HIERARCHY
 

AIRCRAFT /
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UAVS /
MISSILES

GROUND
STATIONS

PLATFORMS

SURFACE
VESSELS

SPACECRAFT
GROUND
VEHICLES

SUBSURFACE
VESSELSSATELLITES

ENVIRONMENTS

ATMOSPHERICGEOGRAPHIC IONOSPHERIC

C2
DECISON
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WATER
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NAVIGATION
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MAGNETIC

ACOUSTIC OTHER

ModelHierarchy  01/24/11

6 DOF
MOVEMENT

MODELS

EW
SYSTEMS

HOST
COMPUTERS

R

AUTONOMOUS
PLATFORM
MODEL
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R

Let’s talk about Heterogeneous Cells!

Disruptive Solution To Parallel Processing
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R

A single resource is shared between
the adjacent face of each major cell

Most Physical Systems Can Be Modeled
Using 3-Dimensional Cells

A 3-D matrix of cells

Each cell may contain huge 
numbers of minor sub-cells

Cells need only interface with adjacent neighbors!
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Prediction Systems, Inc. (PSI)

28

EXAMPLEEXAMPLE OF A MODEL SPACE HIERARCHYOF A MODEL SPACE HIERARCHY R

WEATHER PREDICTION MODEL

(X, Y) GRID ELEMENTS  (N X N)

(Z)
L
A
Y
E
R
S

(M)

TERRAIN ELEVATION

3D_CELLS_M  10/05/14
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RB

Terrain_Cell_Organzation  03/27/17
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Prediction Systems, Inc. (PSI)
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EXAMPLEEXAMPLE OF A MODEL SPACE HIERARCHYOF A MODEL SPACE HIERARCHY R

A NUTRITIONAL BIOLOGY MODEL**

** Taken from: PLoS Computational Biology, Nov 2009

X
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PI P2PI P3

IRS-1 IRS-1
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PCK Act

IR Receptor IRS-1

GlucoseLiver
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F G P

INDIVIDUAL

ORGAN

TISSUE

CELL

BODY_MODELS   04/16/18
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Prediction Systems, Inc. (PSI)

30

R

A SIMPLIFIED
NUTRITIONAL BIOLOGY MODEL

USING VisiSoft
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Prediction Systems, Inc. (PSI)
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EXAMPLEEXAMPLE OF A MODEL SPACE HIERARCHYOF A MODEL SPACE HIERARCHY R

GREATLY SIMPLIFIED
NEURON - SYNAPSE

SUB-MODEL
ARCHITECTURE
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you can save many orders of magnitude 

of time and money! 

If you use to build complex 

Real-Time Control Systems & Simulations 

on Parallel Processors 

R
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SINGLE PROCESSORSINGLE PROCESSOR SPEED COMPARISONSSPEED COMPARISONS
-- GAIN 100  X SPEED WITH VISISOFTGAIN 100  X SPEED WITH VISISOFT

 

Speed Test Result Chart
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GO FROM 100 RACKS TO 1 RACKGO FROM 100 RACKS TO 1 RACK
1 2 3 4 5 6 7 8 9 10

2

3

4

5

6

7

8

9

10

Blue Gene VS Green Gene 05/14/15

The Green Gene Machine  -  Using VisiSoft  -  1 Rack  -  2300 Processors
 16 Sq Ft.  -  32 KW

Versus

The IBM Blue Gene  -  Using Standard Languages  -  100 Racks  -  1,638,400 Processors
  5,000 Sq Ft.  -  8,000 KW

R
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What does that do to
memory boundary crossing delays?

What about 2 additional
orders of magnitude?

R
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It doesn’t stop there! 

We can shrink it more by mapping our 
architectural drawings onto the hardware

so the software does not move!

What about a total of 4 to 6 
orders of magnitude?

Know what that does to energy utilization?

R
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R

GLOBAL PLANNER
153 Platforms

12 Hour Scenario
Single Processor

24 Seconds
TIME PROFILER
14 Processors

2 Seconds
Using instanced

models,
one can achieve

> 95%
Processor 
Utilization

Efficiency (PUE)
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And, it doesn’t stop there! 

We can shrink it even more – using our
hierarchical data structures to support fast
heterogeneous models of time & space (cells).

What about a total of 6 to 8 
orders of magnitude* ?

Know what that does to the computer field?

*Depends on the application

R
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And still - not finally, 

Use VPOS - a tailored 
Parallel Processing OS

- Written in VisiSoft.

And get rid of big time wasters, e.g.:
- Cache Coherency
- Thread Synchronization
- Stacks
- Etc. 

R
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309 Morris Ave  Suite J309 Morris Ave  Suite J
Spring Lake, NJ  07762Spring Lake, NJ  07762

Telephone:  (732) 449Telephone:  (732) 449--68006800
Fax:  (732) 449Fax:  (732) 449--08970897

Web Sites: Web Sites: www.VisiSoft.comwww.VisiSoft.com
www.predictsys.comwww.predictsys.com

EE--Mail   Mail   VSI@VisiSoft.comVSI@VisiSoft.com

R
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