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LOCKHEED MARTINOutline
• Session 1:    (Day 1, 9:00-12:00)
      – Simulation Modeling Concepts
      – CSIM Overview 

• Session 2:    (Day 1, 1:00-4:30)
       – Installation and Set-up
       – Tool Usage and Techniques
       – Hands-On Examples
   

• Session 3:    (Day 2, 8:30-11:30)
       – Core Performance Modeling Library
       – General Blocks Library
       – Development Techniques / Tools

• Session 4:    (Day 2, 12:30-4:30)
       – LAN / WAN IP-Network Modeling
       – Visualizations / Post-Processing

• Session 5:     (Day 3, 8:30-11:30)
       – System Modeling
       – Project Logistics
 

• Session 6:     (Day 3, 12:30-4:00)
       – Scenario Modeling
       – Modeling Workshops

* Bold indicates core sessions.
   Non-bold are optional topics.
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Ground Rules 
– No such thing as a dumb question.
– We will use a "Question Parking lot".
      – Instructor will get back to you with an answer.
– We will take 5 minute breaks ?  When needed. 
– Please make sure the Attendance & Course Evaluation
     sheets get back to Instructor.

– Your feedback helps us improve this course.
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– Simulation concepts - virtual prototyping

– Brief examples

– CSIM tools and their flow 

– Structure description - graphical editor (GUI)

– Behavior description - language constructs 

– Attributes

– Simulator - building / running simulations  

– Analysis tools - viewing results 

– Application libraries and domains 

CSIM Overview
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Discrete Event Sim

CSIM
Domain Libs.

– Several domain libraries have been implemented with CSIM.

• Several utilities augment the various domains.

• Enables modeling of independent and related entities.

• Provides concurrency and time coordination.

 

Overview
What is CSIM?

– A general purpose simulation environment based on C language. 

• Hierarchical decomposition / aggregation.

• System functional, Algorithmic/math,
      Networks, Architecture performance, Control logic.

– Supports system trades:  rates, data, bandwidth, latency, traffic. 
– Software models are dynamic, concurrent process oriented.

     (Processes come-into and go-out-of existence dynamically.)
– Both Graphical and Textual development methods.
– Graph files are XML ascii-text; conveniently moved across platforms.

– Any number of copies can be used at a given site.
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– Need efficient virtual prototypes.

– Integrations occur late. Problems found too late.
– Need comprehensive prototyping, early and often.

• System challenges:

• Must provide efficiency by enabling multiple abstraction levels:  

Why Simulate ? 

- Functional, Architecture, Performance, Behavioral, ... .

– Detailed implementations take too long, cost too much to do wrong.
– Can’t understand whole the system or mission interactions.

Simulation / Modeling Issues
• Detail resolution versus abstraction levels
• Network/Architecture evaluation/selection/validation
• Function allocation/optimization
• Hardware/Software mapping/optimization
• Risk reduction, timing/performance issues
• Early Integration
• Executable Specifications - Model-year support

Virtual Real
?

• Virtual Prototyping addresses complex risks early:
– Improves design quality & reduces design cycle.
– Involves many challenges. 
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CSIM applies at many abstraction levels.
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w = R-1 * b
y = � w * x

for i in a to N-1 loop

end loop;

for j in i to N-1 loop

end loop;

   q1 := w * r.r - x * s.r;
   q2 := q1 + w * s.i - x * r.i;

y = q2 + alpha * y;
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• Describe -  

Structure
(Architecture) Functionality

Timing

Structure

Function

Timing

Structure, Function, Concurrency
• Multiple Abstraction Levels -

Many Abstraction Levels
Abstraction yields efficiency, breadth, and coverage. 
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Simulation

Performance Model
24-Computer Network

Detailed Model of 1

Simulated Host Equiv. 

5.0-Secs

5.0-mSComputer

    7-Mins

12-Hours 5

3,081,000Abstract Behavior
6-Computer Network 5.0-Secs

    3-Mins 28,570,000

Comparative Simulation Speeds 

 Time CPU 
Time

Processing
Rate (/Sec)

The Power of Abstraction

Simulations predicted performance to within 7% accuracy of final system.

Abstract Arch. Model
72-node Network 60-Mins 0.4-Min 12,856,500,000

(*All were CSIM simulations, except last, which was VHDL.)
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Prototyping Methodology

(TestBenches)

Requirements

Design Solution(s)
(Abstract Model(s))

Complex

Decompose Calibrate

• Automate continuous evaluation
• Validate requirements up front.
• Develop / validate / link-to  successive lower
       requirements.
• Record total life-cycle implications per variant.

Trade-off
Data-Base

• Decision Support
• Model year Support

Production Target
(Hardware / Software)

Synthesize
Compile Calibrate

FeedbackReq’ts

Detailed Design Models
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LOCKHEED MARTINExample Visualizations

 Several Abstraction Levels

Pure Algorithmic Virtual Prototype Multi-Node Computer Network Animation

Smooth Motion 3D Platfom Animation
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LOCKHEED MARTIN            Simulation and Modeling Examples 

 Multi-Node Node Network Architecture

Activity Time-Line

Application/Load  Task Graph

Hardware / Software Co-Simulation
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Weapon StoresScenarios

Processing Subsystem

Aux System
Power Control

• Actual application source code can appear as running in a real system.
– Minimal functional, temporal, or structural distinctions.

verification models, not from separate translation and development process.
• Developed, compilable, validated application software emerges directly from

        Virtual Environment

CSIM Models

– Enables early and continuous integration and testing.

* Graphics from Altia Faceplate.
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LOCKHEED MARTINCSIM Environment

Simulation Concepts:

Virtual System - A described system of entities.  Does not exist
                           physically, but appears to exist when simulated. 

Structure
(Architecture) Functionality

TimeFundamentals - 

Concurrency -

Example:

Something happened here.
There is a time delay.
Something else happens.
Send data out.

Something is happening here.

Something happens here.

Wait for data to arrive.

Something more happens.

 ..

..
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LOCKHEED MARTINCSIM Model Description

CSIM models consist of two distinct forms of description:

– Entity Instantiation - What are the box-entities in terms of their types.
– Topology - What connects to what, and how.

– Entity Type Definitions - What each entity type does in terms of its

1.) Architectural or Structural Description:

2.) Behavioral Description:  (Function + Timing)

– Described graphically (Block diagrams).  Edited with GUI.

– Described textually (C or C++ code).  Edited with any text editor.

function  and  timing. 

A = B + C;
DELAY( 20 mSec );

Example:

Example:
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LOCKHEED MARTINA Simple Example:

Name = processor_A Name = processor_B

(Type = MC68030) (Type = MC68030)

ioprt ioprt

           Simple example system.

  DEFINE_DEVICE_TYPE:     MC68030

        /* Local Variables */
        int message, length;

          DEFINE_THREAD:  start_up
             {
               message = 1;                                                                /* Any C-code can go between here, */
               SEND( “ioprt”,  message,  1);
               RECEIVE( “ioprt”,  message,  &length );
               printf(" Received reply.\n");
             }                                                                                     /*     ... and here. */
          END_DEFINE_THREAD.

  END_DEFINE_DEVICE_TYPE.

PORT_LIST( ioprt );

half-duplex
20.0 MB/S

• Structural description of a system:

• Behavioral description of an entity-type (box):
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ResultsResults

Basic Tool Flow

CSIM GUI

Text Editor

CSIM Builder

XGRAPH

Configure Models

Describe Systems

Simulate

Analyze Results

CSIM Simulator
(sim.exe)

Simulator GUI
(Control Panel)

Libraries

Build Simulation

TIMELINE

View Animations

Collect Data
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LOCKHEED MARTIN Other Tool Flows

ResultsResults

CSIM GUI

Text Editor

CSIM Builder

XGRAPH

Schedules

Route

Tables

– Configure Models

– Describe Systems

– Simulate

– Analyze Results

CSIM Simulator
(sim.exe)

Simulator GUI
(Control Panel)

Ancillary (domain specific) Tools

Libraries

– Build Simulations

TIMELINE

– View Animations

– Collect Data

SCHEDULER

ROUTER

Hw/Sw Performance Modeling Tool Flow
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LOCKHEED MARTINStructural Definition

proc1

proc2

xbar

io_port

io_port

p1

p2
p3

Ext_IO

Dual1
proc1

proc2

xbar

io_port

io_port

p1

p2
p3

Ext_IO

Dual2

• A module diagram contains boxes connected by links.
– Boxes represent entities or sub-modules.

– Links represent connections between boxes.

• A structural block diagram describes the topology of a module.

Leaf-entities represent behavioral nodes (contain C-code).

• Module-boxes are drawn with thicker lines than leaf-entity-boxes.
• Double-clicking or opening a module-box, opens the sub-module diagram.
• Attributes:

– Boxes: Instance Name, Type.
– Links:  Direction (smplx, hdplx, fdplx)  (* = full-duplex),

Transfer Rate (* = infinity MB/S),
FIxed Overhead  (* = 0.0 uS),
Queue/Buffer Size (* = Messages/-Bytes).

• The highest module in the hierarchy is called top_level.

Sub-modules produce hierarchy by referencing lower module diagrams.
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LOCKHEED MARTINGraphical User Interface

- GUI provides convenient entry/editing of structural 
    diagrams, as well as running simulations. 




