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Definitions of Parameter and Variable

Parameter Variable
Define inputs | of any Data type of any Data type
Input value « fixed throughout the » Vary during simulation
simulation
Availability  Available to the current e Local -usedincurrent
window and all hierarchy window
blocks below this level * Global - available in full model
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Parameter- Review and Application

* Review
v Constants
v Cannot be changed with in a simulation run
v/ Can be changed across simulation runs
v Hierarchical

* Application
v Any attribute of the model that needs to be modified for the design space
v Usage: Network Speed, Cache Size, Simulation Time, Seed
v Example: Any model
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dlefs]ilgln

Model parameter: | Model Setup
1. Drag-n-Drop the parameter from Library Folder " & lg|||ulatnr
Model Setup >Parameter (‘parameter=") into an open - &
Block Diagram Editor window.
2. Right-click to select Customize Name of parameter e onfigure Gt
& enter a name. Name must be unique, else BDE will Elmm'-zeﬂm :
generate exception. cndtoBack  Ctrle
3. Double click the new parameter name to set the sringtofrent  CH+F
value of the parameter. ® Speed: 10000

Edit Pararneter Speed >

@ Speed: | 1000.0]

| ok || Cancel |
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To Create New Parameter

Block Parameter :

Double click on the block and
select Add. Enter the parameter
name and value.

Add a new parameter to . Server >
@ Marme: |
Default value:
Class: VisualSim.data.expr.Parameter
| OK || Cancel |




Parameter Types

Types Values
String “Queuel”
“file://C:/VisualSim/filename.txt”
Integer 1
Double 1.0
Long 123L
Boolean True
Array {1,2,3}
Matrix [1,2;3,4]
Note: Can contain any data type
Expression (Parameterl==4)?Parameter2:Parameter4
Data Structure {first=1,second="name”}
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Parameter Usage

Parameter in Expression:

* Able to define mathematical e Traffic_On: true
expressions using parameter values. Edit parameters for Expressionis
Parameters can only be on the right
hand side of the expression. D B/ et~ WReobxpr conson Ao None /= Expression 1 */

Result_B = MyRegExpression_B_or_None /* Expression 2 */
Result_C = MyRegExpression_C_or_None /* Expression 3 */

J* Add as many RegEx lpnes are Feqa'ir"ed =y

Expression_List: @| input.A_Bytes raffic_On==truel¥100:0|

Add Remove Restore Defaults Preferences
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@ Queue_Size: 6
Parameters to set Block attributes Edit parameters for Queues / - o X
Block_Documentation: f"Erﬂ:tr User cumentation Here
Block_MName: Mm}ﬁmu‘
Queve _Number Fsid: nt MEW Mem_Fid
Priority_Feld: | _Fid
Max_Queue_Length: Queve Sze| )
Mumber_of Queues:  FEae
Initill_Queue_State: Frst_Token_Flow_Through
Queve_Reject_ Mechansm:  jncoming_Token_Rejected
Queue_Type: fFO0 -
< >
Commit Add .Remwe [ | Eﬁtnm Defi.l..llll:i? Preferences .
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Parameter List

A block that reads the parameter names and their values
from a file and sets corresponding parameters for the model.

FarameterList

Edit File P S
e Parameter list contains parameter names and
respective values. I -
e Itisin textual format such that user can make changes  fe#Paameters or File X
in the file and values gets updated accordingly. - :
® [c cait name of the file that 2

Configure Parameter l-::unl:ainﬂ the parameters, select

e Able to select different parameter configuration. 'l"r:e:nfiqure Parameters™. To edit
e Specify parameter from text editor itself instead of the the file itself rhat confains the ~
tool. Configure Paramaters| | EditFde | Concel ‘
La
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Variable

*Variable is a variable or register  Initialize using VariableList
« Variable is a named location vLocal- "myvariable local 0.0
v'Local- Current window v Global- “myvariable global “string™

v Global- Entire model L : : S
« Initialize using Script and ExpressionList blocks

v Block- Use in Script and ExpressionList v Done the first time variable is accessed

- Used to communicate between blocks and routing * Initialize with RegEx and Script
v'Use only for block memory
« Defined in VariableList (Global and local),

ExpressionList blocks(Block) and Script (Block) * Types supported

« Used in ExpressionList and Script *Int, long, double, binary, string, data

structure, array and boolean
* Supports all standard data types 4
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Variables

Located under Model Setup and
Full_Library->Model->Variables
Full Library->Model-=Utility->Checkers

Test
Accessing Variables Define Variables

Variable Dump

Read_Variable %“'ﬂﬂﬂb'ﬂ VariableList i

RD_WR_N_Variable Variable_Monitor

-

Write_\ariable
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Variables

| Edit parameters for VariableList - O *

Block Documentation: [f Array Variable: Array can contain any types. a1l items of an array must be the
same. Variable can be initialized with all items different or can be set with
a defaulr. pefault can be a DS Template or a value.
bata Structure variable: variable can be defined as a Data Structure.
There are two ways- defining the DS in the line or referencing a template.
Memory Type: Memory can be defined as global or local type. Local is
available in the current window. Global is available to the entire model.
Global variables can be defined anywhere in the model.

VariableList

Memory_Int Tet:  [F /* Memory Initialize Template

Name Type value =/

varint global 1 . /* Integer variable #/

vardbl global 1.0 ; /* Double Variable */ , .

vararra global {1,2,3,4} : /® array variable. array can contain any types. All items of an a

Array_of_aArray global 50:{50:0}} ; /% Array of Arrays */

variablel global 10:Processor_ps} ; /* DS Array with Processor_ps template with 10 index.®/

varDs global Processor_Ds : /% Defines a variable with Data structure with vs/data/Process

varpsl alobal {first=1, second=2.0, third="string"} @ /* Fields defined here =/

varstr global pestination ; /* string variable *?

varbool global TRUE ; /* Boolean wmemory of TRUE or FALSE ®/

varlong global L ; /* Long variable */

< 3
Commit Add Remave Restore Defaults  Preferences Help Cancel

Mirabilis Design Inc.
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Variable Blocks and RegEx

*Variable_Monitor

v Trigger the block to output the current value of a pre-determined list
of blocks. Output is an array.

v Generate a output when a variable out of the list is being written into
or read from. Output is an array.

*Variable_Dump

v Outputs the current value of all the variables in the model- global,
local and block. Output is an array.

* RegEX
v'readAllVariables provides current value of all variables
v Check(“Name”)- Does the variable exist?
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Accessing Variables

» Standard approach
v Use the Variable name on the LHS and RHS of an expression
v Global Variable can be accessed in any block in the entire model
v Local Variable can be accessed from same window as the definition

v Block Variable are accessed in a Script or ExpressionList

* Reading local Variable from outside the current Window
v StringName = List hierarchies separated by ‘. + “Variable_Name”
v MyVariableToken = StringName.read()

* To overwrite the content of a local Variable
v StringName =“My_Variable_Name”
v MyVariableToken = StringName.write(New Value)

» Accessing block Variable from outside the script block
v StringName = “My_Block Variable Name”
v MyVariableToken = StringName.read(Block_Name)
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VariableList- Applications

* Systems
+/ Storage systems (maintain count of available words in the cache for each incoming request)

v Example: Application Demo->Systems->Computer Model. Look at Memory_Init for initialize and L1 Cache->Decision4

* Network
v In_Thru and Out_Thru (Continuous count of bytes at input and output ports. Used for statistics and for traffic shaping)

v Example: Application Demo->Flow Control

* Hardware
v L1, L2, L3 (Maintains the current content in an address at the Caches)

v Example: Application Demo->Imaging->Video Cache Paging. Look at Memory _Init for initialize and all Processing blocks

* Software
v Clusters (Flag for active and inactive Hardware within a cluster), Jobs (Current job executing at each core or processor)

v Example: Application Demo->Other->SW Pool Size
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What is a Data Structure?

» Data Structure is similar to “struct” in C

* Fields of the Data Structure represent
v Data transmitted through the model
v Represents the IC pins, frames, packets etc.

* Fields can hold the results of a mathematical or logical operation

* DS Fields can be
Strings, Boolean, integers, doubles, arrays, matrix, data structures, long



Data Structure

MIRABILIS

Signals or transactions

* Propagate from block to block along the wires between ports

* Dynamically create and remove fields

Class type

= Containing named fields and associated value
= May be accessed using the period operator
= look like “input.FieldName”

Mirabilis Design Inc.

{BLOCK

"Traffic"

DELTA

0.0

DS_NAME

"DS_Traffic”

Field1

1.0

Field2

" stru

Field3

True

ID

1

INDEX

0

TIME

1.0E-10}

19




Supported Data Types

MIRABILIS

Mirabilis Design Inc.

Integer 20
Long 2L
Double 1.0
String “L2_Cache”
Boolean true or false

Data Structure

Binary String

{(Available only in the Data Structure
blocks and is being deprecated.)

{FldA=1, Fld2=3}

4’100 (string for the Verilog format)

Array {1.0, 2.0} or {{1.0,2.0},{3.0,4.0%}
Matrix [1,2:3, 4]

Complex 4+ 2j

Fixed Point fix(.378B5, 6, 2)

Embedded Data Structure

Data_Structure  “Processor_DS"  or Data_Struct
“Cr VisualSim. WS_AR VisualSim. data Processor_DS”
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Base Data Structure: Header

All data structures have these six fields.
* BLOCK (Source name)

* DS_NAME (Template name)

 TIME (creation time-stamp)

* ID (sequence number)
 INDEX (integer scratch pad)
 DELTA (double scratch pad)
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oooonn
Common DataStructures
* Header- Construct custom Data Structure
* Processor_DS- Used by all hardware blocks
* Ether_DS- Used by TSN —
» Task Class- Used by Node blocks
-
| Commit || Add |  Remove  RestoreDefaults ~ Preferences =~ Hep | Cancel |




I
Example of DataStructure Template VIR Rtk

Standard Data Structures are located in VS_AR/VisualSim/data folder
User can create a new one and place it along with their own model

Access the Data Structure template using the Traffic block or newToken RegEx function
Cache Data Structure

Note: Defines information needed in a Cache Request and Cache Line

Field Name Type Value Comment */
Val_Bit boolean true ; /* Cache Line: Valid Flag */
Lock Bit boolean false ; /* Cache Line: Lock Flag */
Age Bits int 0 ; /* Cache Line: Age of Line */
Tag_Bits int 0 ; /* Cache Line: High Address, Int */
Addr_Bits int 0 ; /* Cache Line: Mid Address, Int */
Word_Bits int 0 ; /* Cache Line: Low Address, Int */
Access_Command String Read ; /* Access: Command */
Access_Sequential boolean true ; /* Access: Seq or Non-Sequential */
Access_Bytes int 4 ; /* Access: Bytes */
Access_Time double 1.0 ; /* Access: Time to next Access */
Access_ Next int 1 ; /* Access: Index to next Access */
Data String O1AB ; /* Data : HEX */
Data_Structure String Pass ; /* Data Structure Passed Through */
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Fleld Usage

. . DISPLAY AT TIME === 0.0 ps -—
* To hold information {BLOCK _ “Traffic2,
- DELTA = 0.0,
¢ Use In bIOCkS DS_NAME = "Header_0Only",
Data_Size = 717,
1D =1,
I R
ﬁueue_Num =1,
TI =0.0}
\\
Edit parameters for Queues \ - | X
Block_Documentation: Enter User Documentation Here

| Restore Defaults| | Preferences | | Help | | Cancel |
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Agenda- Part 3: System Libraries

Traffic 165177

File /0 178-183

Plotting, Display and Statistics 184-190
Expression List 191-194

Database 195-202

Concept of Virtual Connections- 203-239
RegEx 240-255

Script Language 256-293

Resources 294-337

Debugging 339-365

Configuring Blocks 366-389
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Key Library Components




Library Organization

MIRABILIS

Library Tree

Document

Model Setup
Traffic

Results

File IO

Behavior

Mappers
Resources

Power

Hardware Setup
Processor Generator
Mermaory
Hardware Devices

UserLibrary

+HFFFFFE AR

Interfaces El"dBuse/
Full Library

Mirabilis Design Inc.

] =] (B ] ] R ]

Definng_Flow

Delay and Ut ties
Resource
Hardware_Modelng
Sapt
System_Language
Hardware_Language
Data_Access

Math Cperations
Algorithmic

Library Components to cover in basic training
Model Setup Digital Simulator, Parameter, Variable, Hierarchal Block
File 10 Database
Traffic Traffic, Delay
Behavior Expression List, Join, Fork, In and Out
Resources Queues, Server, System Resource
Power Power manager
Mappers Mapper
Results Text Display, Time Data Plotter
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Access Documentation of Library Specifications

File View Edit Graph Debug Interface Help

e - iibhaada @300 +me
Find:

Library Tree

Document

i@ Annatation

i Arc

i Arrow

i Ellipse

& Image

i Line

& Polyaon

i@ Rectangle

i LocalPreferences
Model Setup

i DigitalSimulator
& Parameter=

= RangeParameter=

P, ] winpun Bves
o uanargﬁﬁ'h"“ Configure Ctrl+E
5 HierarchicalBlack

Dvnamiclnstantiation

E %ﬁmﬁm Documentation > Get Documentation

EL?T[‘F; Send to Back Ctrl+B Customize Documentation

Flle 10 ; ;
Behavior Bring to Front Ctrl+F Remowve Custom Documentation
Mappers

Resources

Power

Hardware Setup
ProcessorGenerator
Memory
HardwareDevices
Interfaces and Buses
Full Library
UserLibrary

Customize Mame

@ Input_Bytes:

Mirabilis Design Inc.




Online Video Introductions (1)

MIRABILIS

No Library Block Description Block
1. Digital Simulator Implements the Discrete — event model of computation o
https://www.youtube.com/watch?v=IReOQrpLM64 &
2. Parameter In order to give global parameters for the model out Buies: 64
https://www.youtube.com/watch?v=I13TwzKawlo8 @ npul_Sytes:
3. Variables The block is used to define memory locations vanaplelist
https://www.youtube.com/watch?v=0LMiBkzgRol
4. Traffic Generate Input as per the specified data structure and time distribution 2ty
https://www.youtube.com/watch?v=0LMiBkzgRol P '
5. Expression List Executes sequence of assignments statements and send the output by e
evaluating the expression https://www.youtube.com/watch?v=0LMiBkzgRol
6. Delay Generate delay while transmitting the packets "E1q gave. ..
https://www.youtube.com/watch?v=UUcW-3w7fQM =~ T
7. Hierarchical Block Group a set of functional blocks that has function or device HierarchicalBlock

https://www.youtube.com/watch?v=13TwzKawlo8

Mirabilis Design Inc.
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https://www.youtube.com/watch?v=lReOQrpLM64
https://www.youtube.com/watch?v=I3TwzKawlo8
https://www.youtube.com/watch?v=OLMiBkzgRoI
https://www.youtube.com/watch?v=OLMiBkzgRoI
https://www.youtube.com/watch?v=OLMiBkzgRoI
https://www.youtube.com/watch?v=UUcW-3w7fQM
https://www.youtube.com/watch?v=I3TwzKawlo8
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Online Video Introductions (2)

No Library Block Description Block
8. Queues Orders the incoming data from High priority to lowest e
https://www.youtube.com/watch?v=0LMiBkzgRol
Q. Server Multidimensional Resource — Multiple Queues + time delay
https://www.youtube.com/watch?v=0LMiBkzgRol
10. Mapper To model multi-threaded application, dynamically allocates to one of Mapper
Mmany resources https://www.youtube.com/watch?v=UWpUZGjArdo
11. System Resource To link multiple concurrent behavior flow into single block Skl
https://www.youtube.com/watch?v=DmGyNI}58WU !
12, Join and Fork Join: Separate inputs from any output; Fork: Control execution of two Join  Fork
concurrent flow https://www.youtube.com/watch?v=0LMiBkzgRol g g
13. Power Manger To evaluate battery discharge, instantaneous power, average power so Povertaiie
on.. https://www.youtube.com/watch?v=vceZ-LLHyRc W

Mirabilis Design Inc. 30



https://www.youtube.com/watch?v=OLMiBkzgRoI
https://www.youtube.com/watch?v=OLMiBkzgRoI
https://www.youtube.com/watch?v=UWpUZGjArdo
https://www.youtube.com/watch?v=DmGyNIj58WU
https://www.youtube.com/watch?v=OLMiBkzgRoI
https://www.youtube.com/watch?v=vceZ-LLHyRc
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Online Video Introductions (3)

No Library Block Description Block
14. Text Display Complete Statistics of data processed TextDisplay
https://www.youtube.com/watch?v=JyxXdOc241Q
15. Time Data Plots the processed data on Y-axis against current simulation time in X-axis TimeDataPlotier
Plotter https://www.youtube.com/watch?v=JyxXdOc2410Q "\V
16 Database Used as a lookup table for doing searches Demo Model Database
https://www.youtube.com/watch?v=UWpUZGjArdo @ el g
_> e ’
17. IN It accepts request from Virtual connections (MUX and OUT) and virtual Ny
machine and its wireless connection to reduce the number of links in BDE Dest. b=
18. ouT Route the data to other parts of the model in BDE or any part of the global
model and its wireless connection too ouT
https://www.youtube.com/watch?v=UWpUZGjArdo (Both IN and OUT) -

Mirabilis Design Inc. 31



https://www.youtube.com/watch?v=JyxXdOc24IQ
https://www.youtube.com/watch?v=JyxXdOc24IQ
https://www.youtube.com/watch?v=UWpUZGjArdo
https://www.youtube.com/watch?v=UWpUZGjArdo

Complete Systems-Level Library

MIRABILIS

dlels]ilg]n]
Traffic Power SoC Buses System Bus Processors ARM
Distribution State power table AMBA and Corelink PCI/PCI-X/PCle GPU, DSP, mP and mC M-, R-, 7TDMI
Sequence Power AHB, AB, AXI, ACE, Rapid 10 RISC-V A8, A53, A55, A72,
Trace file management CHI, CMN600 AFDX Nvidia- Drive-PX A76, AT7
Instruction profile Energy harvesters Network-on-Chip OpenVPX PowerPC
Reports Battery TileLink VME X86- Intel and AMD
Timing and Buffer RegEx operators SP13.0 DSP- Tl and ADI
Throughput/Util 1553B MIPS, Tensilica, SH
Ave/peak power
Statistics
Custom Creator |  Stochastic Memory Networking FPGA Interfaces
Script language FIFO/LIFO Queue Mermor Ethernet & GiE Xilinx- Zynq, Virtex, Kintex Virtual Channel
: y Controller S o . :
600 RegEx fn Time Queue DDR DRAM 2.3.4. 5 Audio-Video Bridging Intel-Stratix, Arria DMA
Task graph Quantity Queue LPDDR 2. 3 4’ n 802.11 and Bluetooth Microsemi- Smartfusion Crossbar
Tracer System Resource HBM HI\’/I C’ 5G Programmable logic Serial Switch
C/C++/Java Schedulers SDR ’QDR RDRAM Spacewire template Bridge
Python Cyber Security ’ ’ CAN-FD Interface traffic generator RTL-like
Support RTOS Storage TTEthernet Software Clock, Wire-Delay
Listener and Template Flash & NVMe FlexRay GEM5 Registers, Latches
Trace ARINC 653 Storage Array TSN & IEEE802.1Q Software code integration Flip-flop
Debuggers AUTOSAR Disk and SATA Instruction trace ALU and FSM
Assertions Fibre Channel Statistical software model Mux, DeMux
FireWire Task graph Lookup table

Minimizes the need for custom development and quick custom development language
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Traffic, Reports and Interfaces

e Traffic
v Sequence, distribution-based, intermittent, files and clocks

* Plotters and Debugging Tools
v Real-time viewers, animation and breakpoint
Vv Text, export, statistics

* Pre-configured Analysis
v Power- Instantaneous, average and discharge

v Performance- Latency, buffer, hit-ratio, stall-times, utilization, throughput, I/Os second
v Battery- lifecycle, charge and discharge, capacity usage

* Interfaces
v C/C++/Java, Python, MatLab, Excel, XML

V' File 1/0, FPGA board, Database
v SystemC, HDL, STK

No Post Processing Required- Development to Analysis together




Resources, Hardware and Algorithms

* Performance Resource
v Active and Quantity Resources
v Channels, pipeline, SystemResource (schedulers), queues

* Cycle-Accurate Architecture Generators
v Processor (uP, DSP, Custom, GPU, TPU, and Al), memory, cache

v Profile-based software sequence generator, trace from fast functional model in GEM5 and ARM
Fast Functional Library

v Linear, switched and Reqg-Ack bus
v Pipeline, DMA, Controllers
v Bridges, Switches (Blocking & non-blocking)

* Behavior
v Block-based, C-like scripting, Java/C/C++, SystemC, Python

* Application-Specific
v Signal and image processing, analog, controls
v'Wired Networking and Wireless Sensor Networks

ﬁ No Programming Required- Accelerate model development |
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Selecting the right block- 1

= Traffic, Test Bench, Clock *\Write/Read File <Event Resources
v Traffic>Clock v Traffic Reader /Queues
Vv Traffic>Wireshark Network or V' File Reader v Server
VCD Hardware trace SFile Writer
: : Timed Resources
~Analysis, Repqrts, Display /Excel v One Queue to One Server- Timed Q
v Results->TimeDataPlotter v XML .
. v'Symmetrical: Server_N_Resource
v Results->Statistics -Import _ _
/Result->TextDisplay /C Code v Combine multiple par_aIIeI resources-
o Server (a.k.a Smart_Timed_Resource)
-Math and Logical v Application Distributed
v Use RegEx language Vv SystemC gésstéhrlégi requests- System
V' Verilog



MIRABILIS

Selecting the right block- 2

-Quantity -Behavio.r |
/Quantity Based v Algorlthm- Sc_rlpt
v Existing algorithm- C, Java

v Sequence- Expression List
v Sequence with routing- Expression List

=Channel
v Used to define logic for each Server
v 1-to-many or 1-to-1 channels

eLookup
<Hardware v Arrays or Database
v Standard blocks -Temporary storage
*RTOS VIf content is not important, then use
v Server: SLOT type Queue

v Queues + Script for custom scheduling _ -
VIf content determines activity, use arrays



Integration with SystemC

« Full Library -> Hardware Language -> SystemC ->

SystemC model- Example

SC_Sim
- Provides timed interface between VisualSim and Dot SC_Sim
SystemC . . . .
EXOR gate implemented with four Nand gates. 1 & 1 &
* Timed interface - Synchronization between
VisualSim and SystemC simulator SingleEvent
Edit parameters for SC_Sim - ] * L
Block_Documentation: [ Enter User Documentation Here ﬁUl
Time_Base: SC_NS e SlﬂglE‘E'ﬂE‘ﬂE
timeResolution: 1.0
Start_Time: 0.0
Stop_Time: 100.0
Interface_Routing:
Commit Add Remove Restore Defaults Preferences Help Cancel




Verilog_Sim

Integration with Verilog

 Full Library -> Hardware Language -> Verilog-

- Verilog_Sir Verilog model- Example

» Provides timed interface between Visualsim

and Verilog
« Timed interface - Synchronization between DE Simulator ;ﬁzﬂaﬁim
- - - - - ; 'y
VisualSim and Verilog simulator £r i&r)}
Edit parameters for Verilog_Sim - a * Text DisplayButiersd)
~Text_DisplayiBuffer
Block_Documentation: | Enter User Documentation Here
.TFEHEEI:‘tiDI"I_SDIJI'DE Processing DS_Expression Number_to_String i String_to_Number SequencePlotter

Time_Base: Verilog_NS sl Hl
timeResolution: 1.0
Start_Time: 0.0
Stop_Time: 42.0
| Commit ‘ ‘ Add | | Remove ‘ ‘Rslme Defaulls‘ | Preferences ‘ ‘ Help ‘ | Cancel |
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Assembling a System Model
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Selecting the Right Block

To define sensor, |/0O or interface
o Traffic blocks

To define a trigger or an event
o Traffic block

To define field values or set variable values
o ExpressionList

To do simple math computation to determine delay value, extract fields for plotting
o ExpressionList

For arbitration, logic or software details
o Scripts
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Traffic
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Data Structure Generation

* Traffic
v/ Time distribution Traffi
« TriggeredTraffic —
v Requires an input trigger to generate DS TriggeredTraffic

» Transaction Sequence

v Custom list of operations
 Custom Traffic

v/ Periodic distribution CustomTraffic
* Trace

v/ Read from afile

* Using RegEX
V' newToken(Value)

n_Sequence

— v
o
=
w
[14]
[e]
=
o

I

TrafficReader

L]
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Data Structures template
« .txt can be located anywhere Tafic
° -CIaSS |Ocated in VS_AR/ViSU&ISlm/data 3 Edit parameters for Traffic — O *
() AbSO|ute path IS reqUired for aCCESS|ng Block_Documentation: Enter‘ User Documentation Here
files located anywhere.
e File name if located in the PR -
$VS/VisualSim/data directory. fleOrURL: — w1
—-t o
Value_2: 2.0
Random_Seed: 1234571
Time_Distribution: Fixed (Value_1) e
Mumber_of Transactions: |pMaxInt
Commit I | Add | | Remove | |Rstcrle Defaulls| | Preferences | | Help | ‘ Cancel
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Types

Statistics Distribution- Single request, periodic or fixed, uniform within a range, normal,
exponential

Custom- Based on a combination of data size and interface speed. Can also be triggered by
external event

Trace file- Existing file from hardware bus, network, software thread execution sequence,
instruction order

Sequence- Special case to typically debug with a order such as command of “Read, Write,
Write, Read , or packet sizes of “128, 1512, 256"




Traffic

_Traffic

- Double click to configure

MIRABILIS

Block_Documentation:

Edit parameters for Traffic

_r |

This Parameter is an alternate to the

Enter User Documentation Here

Data Structure Name field above. If the user defines a

Mirabilis Design Inc.

/ file name here, the above parameter is not considered.

Select the “Time_Distribution”

Restrict the number of
transactions

Data_Structure_Name: /
fileOrURL: C:/VisualSim/Data_Structure_Name.tx{] ¥ Browse
Start_Time: 0.0
Value_1: 1.0
Value 2: 2.0
Random_Seed: 1234571
Time_Distribution: Single Event f according tO design
Number_of_Transactions: MaxInt
{
Commit Add Remove Restore Defaul...  Preferences




Traffic- Application

* System
- Signal from sensors
v Example: Application Demo->System->Functional
o User action
v Example: Application Demo->Automotive->Abstract SH4
> Network packet
v Example: Application demo->Networks->GIE

* Network
o Input for each channel, interface or port

v Example: Application demo->Systems->Flow Control




Traffic- Application

Hardware

- Read or Write request

o Example: Library Demo->Hardware->Bus Switch Control->Defining Read Operation for Shared Bus. Notice the input data structure
has the A_Command field updated with Read or Write.

o Instruction sequence to execute on a processor

o Example: Library Demo->Hardware->Core Architecture->Basic Processor Model. Looking at the Single Event to start the simulation,
Generate Instructions to create a stream for the Processor to execute and the Processor_Done to trigger the next stream to the
Processor

o Input from Interface
o Example: Application Demo->Processor->Xilinx PowerPC. Notice the Ethernet and PCI interface
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Traffic- Application

Software

> Request from SystemResource to execute

o Example: Application Demo->Computer->RTOS->RTOS Modeling. Here there are different software threads that have
different profile. The Virtual Machine is the RTOS that schedules these tasks onto different resources. The Sequence
and the RTOS form the input

o Trigger a periodic execution

o Example: Application Demo->Computer->RTOS->ARINC 653. The combination of the Transaction Source +
Processing.

> Periodic execution of a System_Resource

o Example: Application Demo->System->Flow Control. Look inside the Smart_Controller code. You will notice the delay
between loop execution. This is a form of traffic. Also, the pop input to the X_On and X _Off are triggers that send data
out of the Queues. The Decision block connected to the Xon_Queue has an output condition that determines if this
traffic must be passed into the model
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Type | - Statistical

» Define a distribution

» Parameters for mean and standard distribution

« Specify values for the Data Structure fields. It can be source, destination, data, priority or bus
delay

Expressionblist

Traffic
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Type Il - Custom

o o _ Transaction_Trigger
» |fa custom distribution is required or the & |
Data Structure is generated as a function of " q

another activity, or triggered during the

. . Parameters
flow, use the Triggered Traffic. Bus_Neme: "WyBusNme" " Sting
@ Size_Field_Name: "Frame_Size" /™ Integer ™/ Data Out
# Destination_Field_Nanye: “Final_Place" /* Integer */
ExpressionList3 Statement Dlgbao

e Distance_to_Main_Seginent: 10.0 /* Feet*/
@ Port_Number: 1/ Integer */

-
User Data Broadcast? oUT?
SR RLIst Queve_Onez DS_While

,E;l_'ij-ﬂmt..
F

» Every time the input port is triggered the pata In __

Triggered Traffic block generates a initalze |
transaction - g B pata
Expressiony. /o ExpressionListiespressionLi
ExpressionLisi
Transacﬁ;ﬁ "Fop.

Variablelist

0 r——e



Type Il — Transaction Sequence

MIRABILIS

» Generate transactions or Data Structures in a

specific sequence

*Define sequences in the parameter window or

specify a file + path

* Time interval between Data Structure is a

parameter

« Specify an output processing using the Regular

Expression (RegEx) Language

Traffic Modes.

Digital
This Model uses 'Data_Structure_Text' for traffic. T
Time is in 'MyTime' field, Probability is in "MyProb' field. _;J&.Fﬁ-‘
A“Tra leg are sending out the full Data Structure, so output=traffic”.
L] .

ID MyStr MyTime MyProb ;

0Str1 10 015 ; *DS1%
1Str2 20 025;/rDS2%
2 Str3 30 017 ; "DS3%
3Str4 40 023 ;/rDS4%
4 Str 5 50 02 ;/DS5*"

Displa
DS_Gen Traffic2 nesy
= T@e L,
' Display2
Traffic /
ispl
DS_Gen2 Traffic3 Display3
Displays
Trafficd (
ﬂﬂ L.

Traffic Text
Window is the
same in each.

Trigger Only.

Each Trigger gets
next Data Structure.

Time Only.
Time Column gets
next Data Structure.

Trigger Probability (5 Outputs)
Each Trigger gets a
Probability Column Data Structure.

Time + Probability (2 Outputs)
Probability Column selects Time to
delay Data Structure, last entry
ends sequence, so only 2 outputs.

DisplayS  output Field Expression Procesing

Traffics o
u .
e

Expression performed on MyTime and
the result is placed on the output port
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Type IV — Custom Traffic

» Generate data structure during the T_Interval
pe I’IOd Edit parameters for CustomTraffic — O X

« Stalls all transmission during the T_Pause. Block_Documentatio... [ [Enter User Documentati.
Equally distributes the Number_Of Transactions
during the T_Interval range.

Data_Structure_Name:  |vHazder"

_CustomTraffic fileOrURL:
>

Start_Time: 0.0

Time_Interval:

Time_Pause:

Number_of_Transactions: |MaxInt

< >

Commit Add Remove
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Type V - Trace File Based

» Use a trace dump from the network, cache, memory or
processor pipeline

* Traffic Reader block

Example of Trace

{InstructionCount = 11299, InstructionCycle =

» The expected file is 57455, ICacheHit = 4730, ICacheMiss = 952,
/ ASCII text DCacheReadHit = 4012, DCacheReadMiss =
v Any number of columns and rows 383, DCacheWriteHit = 2752,
v Each column has the first row with header and the second DCacheWriteMiss = 65, DDR_Read = 1335,
rowwith types DDR_Write = 448, SimHostTime = 0.024972,
v The header name is the field name SimTargetTime — 57456, Index = 0,
«/ Anv niimher nf rows and columns are supported iOReadCount:{4, O, O, 30’ O, O, O, O, 0’ O, O, O, O,
TraficReader 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
34}, ioWriteCount={2, 0, 0, 3,0, 0,0, 0, 0, 0, O,
o000000000002000,0,0,0,

g - t 0, 2, 9}, processorID=0}
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Traffic Creation VI: Clock based

» Use the Clock block

* Generates rising (pos) and falling (neg) edge




Traffic Creation VII: MIRABIIS

Event-and Queue- based Traffic

* Event
v'Use the Distribution + Script block

v Traffic rate depends on the event return
v Add a field called Event_Name with a string value
v Script can WAIT or TIMEQ on Event_Name

*Queue
v Traffic rate is fixed

v Queue(a.k.a Smart_Resource) and Arbiter controls the data transfer to the
Bus

v'Requests can be queued or dropped based on response rate
v'Can use Events for the response trigger
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Read and Write from File System
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File I/0

File Reader

= Read from a file
= Column value can have a different data type.

FileReader

Dj
Edit parameters for FileReader = U x
Mﬂmnnmtatlu...[! Enter User Documentation Here /

/ \
< fleOIRL: | Tt .cow / Browse
 rameTOTRE ToSiy— —
Commil Add Remove Restore Defaults ~ Preferences Help

8/18/2020 MIRABILIS DESIGN INC. 57
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File I/0

File Writer

= Write any data to a file
= Capture data structure value or model statistics for
use in other models or for further analysis FileWriter

» B

Edit parameters for FileWriter d X

Block_Documentatio... [} |[Enter User Documentation Here ~

o

fileName: File.at ol Bre
append: | .
confirmCvenwyrite: %) W

\ »
Commit Add Remove Restore Defaults Preferences

8/18/2020 MIRABILIS DESIGN INC. 58
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Trace File Based

Trace dump from
= Network, cache, memory or processor pipeline TrafficReader

Traffic Reader » t

= Expected file

V' ASCII text

v Any number of columns and rows

v Each column, first row with header, and second row with types
v The header name is the field name

v'Any number of rows and columns are supported

MIRABILIS DESIGN INC. 59
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writeStats To File

icti i DigitalSimulator2
« Generates Statistics for all the blocks in the model :
at the end of simulation 2
i Edit parameters for DigitalSimulator2 - ad X
* Writes into a Text File in the model directory N
digitalDebuggerExpr: "TNow »=10.0"
digitalDebugger: off -
startTime: 0.0
Queue Statistics 6.PPPPPRERERE sec stopTime: Infinity
|{B LOCK = "S5FR_S5rExtend_example.SystemResource_Extend”™, stopWhenQueuelsEmpty: i
DELTA = 9.0, writeStatsToFlk:
DS NAME = "Queue Common_Stats"™,
iD -1, checkAlFields:
TMNDEX =a, synchronizeToRealTime: 0
Number_ Entered = 7, timeResolution:
Number_Exited =1, ' 1E-12
Number_ Rejected =8,
Occupancy Max = 6.8,
gzzzgz:z;—:i:n j i : ;???????????B’ Commit | | Add | | Rermnove | |Rt5tore DefauHs| | Preferences | | Help | | Cancel
_ =1.8,
Occupancy_StDew = 1.4748554623882,
Queue_MNumber =1,
TIME = 6.9,
Total Delay_ Max = 4.8,
Total Delay Mean = 4.8,
Total Delay Min = 4.8,
Total Delay_ StDewv = @.a,
Utilization Mean = B.8%
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SaveText In Plotters and TextDisplay

Edit parameters for TextDisplay O

Block_Documentatio... W Enter User Documentation Here
ViewText: D
saveText:
Append_Time:
fileName: SavingToFile.txt Browse
rowsDisplayed: 10
columnsDisplayed: 40
suppressBlankLines: D
title: |

Commit Add Remove Restore Defaults Preferences Help Cancel

Mirabilis Design Inc.

—

B VisualSim Architect - T1.TextDisplay - O s
M
DISPIAY AT TIME @ === 65054245160 sec ————-
{BLOCK. - "Traffic",
DELTA = 0.0,
DS_NAME = "Haader_0Only",
10 =5,
IHDEX =0,
Friority -4,
TIME = 4.0,
Task_Latency = 0.4740442034559,
Tine_Array = {4.0, 4.474044094558},
Trace_Array = {"Queuc_in", “Queuc_out"},
Tength = 2.0286101505674 )
DISPIAY AT TIME @ === 8.451%13034880 sec ————-
{BLOCK, - "Traffic",
OELTA = .0,
DS_NAME = "Haader_0Only",
10 =/
THDEY =0,
Friority =5,
TIME = 6.0,
Task_Latency = 0.50265424512%,
Tine_Array = {6.0, 6.507654245176},
Trace_Array = {"Queuc_in", “Queuc_out"},
flength = 1.9A960705075 18} i
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Plotting, Displays and Statistics
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Result

« Statistics

v ResourceStatistics

v Statistics blocks to collect statistics at intermediate points

* Assertions or tests
Vv High/low value for scalar
Vv Conditional model activity
v Model termination

* Collect data

Vv Write to screen or to files (Excel, text or XML)

* Plot data

v/ Bar, Histogram or XY plots
v Special viewers- Matrix, Image, MPEG and speakers

* 3D- Interactive Creation

Vv Create custom animated views that resemble the system



TimeData Plotter

MIRABILIS

* Plot double values against simulation time

* View or save the results of the simulation in a XY
format.

 Used to depict latency, throughput and other
variables that vary against time.

xlime_yData Plotter

'\

B visualSim Architect - . TimeDataPlotter.xTime_yData_Plotter - O x
File Edit Special Help

¥ Ol E]

xTime_yData_Plotter

0 1 ———
0.8 1
0.6 1
04/ 1
0.2 1
oo/ L . . ./ ]
0 1 2 3 4 5 6 7 8 9

Latency

Sim_Time
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B VisualSim Architect - T1.TimeDataPlotter O X
Edit parameters for limeDataMotter g X Fle Edit Special Help
Block_Documentation; [Enter tser Docmentation fere sOEnHE
TimeDataPlotter

2-5- Jr__,_,_,——'—'__'_'_'_\_‘_'_ ——-'Lﬂtﬂﬁy.
fillOnWrapup: L ;f
legend: Lalenty /
ctartingDataset: 0 23f ,
fileName: Enter Filename to save plot Browse frI
s 05 ] y
i [] 21/
¢ ) /

2.0 'j

Commit Add Remave  Restore Defaul.  Preferences Help Cancel ' :
2 3 4 5 6
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dle]s]i]g]n]
* Any scalar value against any other scalar value. WYPlotter
Both values must arrive synchronously. 05--
« The X- and Y-axis can have different data values. i
 Plots can be Latency vs. Packet Size or Task Delay vs. — —
Processor Speed. Fle Ede Specia Help | '
sEENFE
* The parameters of this block match the fields (or x10”/ _Delta Time Through Boolean Trigger
RegEx) of the incoming Data Structure to determine §2°
the coordinates, color and trace identifier (Dataset). % 2.4
o 2.2
* Values, color, legend defined in fields of incoming & 20
data structure. Plot similar to XYPlotter 2 16l
2 127
1.0 . : |

0.2 04 06 08 10 12 14 16 1.8 2.0

Sim Time (Sec) x10™°
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dlels]ijg]n]
* The plotter accepts data on the input and plots them as a Histogram Plotter
histogram. V—~I.
- View the plot in real-time or save for future viewing. p..lll \
VisualSim Architect - Histogram HistogramPlotter - O >
o FMENHE

HistogramPlotter

06 08 10 12 14 16 18 2.0
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dle]s]i]g]n]
BarGraph2
* The bar graph plots series ooo
 Theinputis an array Bt ml
VisuwalSim Architect - .Bar_Graph.BarGraph — | et
File Edit Special Help
I =y

BarGraph

3.07 | | | | -y
257 B =
2.0f =
1,57
1.0
0.5
0.0 | | | . | | .

1 2 3 4 5 6 7




Text Display

MIRABILIS

 Output to text the data structure and statistics
 The input type can be of any type.
* Can be set to Save/View from Post Processor

» Cannot be viewed from the Post Processor

B VisualSim Architect - Text Display Unbuffered.Text Display(.. — O X

DISPLAY AT TIME  —=———- 0.00 ng ———---

{BLOCK = "Transaction_Source",

DELTA - 0.0, /
D3_NAME = "Header_Only",

ID = 1,

INDEX =0,

TIME = 0.0}

TexDisplay
kdit parameters for lextDisplay O X
Block_Documentation: Emer User Documentation Here
ViewText:
saveTenl: B
Append_Time:
filehiame: Enter Filename to save bext Browse _.
rowsDisplayed: 10 '
columnsDisplayed: 40
suppressBlankLines: ]
fitle: '
{ )
Commit Add | Remave Ii;cstnrn Defaul... | Preferences Help | Cancel




Text Display

MIRABILIS

kdit parameters for lextUisplay 0
Block_Documentation: [Fenter tser pocumentation here
ViewTest:
saveTexl; |_|
Append_Time:
ekl Enter Flename to save text e
rowsDisplayed: 10 =
columnsDisplayed: 40
suppressBlankLines: |:|
title: :
{
___Eurrmﬁt_. _mid _ _w _ F;cstnm I}nfauL _meemnccs_ | Hﬂ!p Cancel

Mirabilis Design Inc.

B VisualSim Architect - T1.TextDisplay - O s
M
DISPIAY AT TIME @ === 65054245160 sec ————-
{BLOCK. - "Traffic",
DELTA = 0.0,
DS_NAME = "Haader_0Only",
10 =5,
IHDEX =0,
Friority -4,
TIME = 4.0,
Task_Latency = 0.4740442034559,
Tine_Array = {4.0, 4.474044094558},
Trace_Array = {"Queuc_in", “Queuc_out"},
Tength = 2.0286101505674 )
DISPIAY AT TIME @ === 8.451%13034880 sec ————-
{BLOCK, - "Traffic",
DELTA = .0,
DS_NAME = "Haader_0Only",
10 =/
THDEY =0,
Friority =5,
TIME = 6.0,
Task_Latency = 0.50265424512%,
Tine_Array = {6.0, 6.507654245176},
Trace_Array = {"Queuc_in", “Queuc_out"},
flength = 1.9A96070507510 i




MIRABILIS

writeStats To File

icti i DigitalSimulator2
« Generates Statistics for all the blocks in the model :
at the end of simulation 2
i Edit parameters for DigitalSimulator2 - ad X
* Writes into a Text File in the model directory N
digitalDebuggerExpr: "TNow »=10.0"
digitalDebugger: off -
startTime: 0.0
Queue Statistics 6.PPPPPRERERE sec stopTime: Infinity
|{B LOCK = "S5FR_S5rExtend_example.SystemResource_Extend”™, stopWhenQueuelsEmpty: i
DELTA = 9.0, writeStatsToFlk:
DS NAME = "Queue Common_Stats"™,
iD -1, checkAlFields:
TMNDEX =a, synchronizeToRealTime: 0
Number_ Entered = 7, timeResolution:
Number_Exited =1, ' 1E-12
Number_ Rejected =8,
Occupancy Max = 6.8,
gzzzgz:z;—:i:n j i : ;???????????B’ Commit | | Add | | Rermnove | |Rt5tore DefauHs| | Preferences | | Help | | Cancel
_ =1.8,
Occupancy_StDew = 1.4748554623882,
Queue_MNumber =1,
TIME = 6.9,
Total Delay_ Max = 4.8,
Total Delay Mean = 4.8,
Total Delay Min = 4.8,
Total Delay_ StDewv = @.a,
Utilization Mean = B.8%
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Behavior Modeling




MIRABILIS

dlels]ilg]n]
Delay
Data FlO_W _ _ o Simple delay before output
o Describe actions based on expressions -Switching
> Results stored in DS fields if required by v Control the flow of data through model
transaction _
> Results stored in variables if required elsewhere -Execution C?”tro'_
in model v Control simulation based on model results,
activity or triggers
Control Flow v Combine blocks with multi port

- Model if-else: while, and case-switch ExpressionList to establish assertions

-Mapping
v Connect processing flow with the resources
v Send to SystemResource and Processor
v Multiple Mappers can send to a resource

Virtual Flow
> Move data to other parts with IN or Script name

o Use Mux and Demux to create instruction
decodes, protocol switching, broadcast etc.
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Expression List

Sequence of mathematical expressions

Requires one transaction on all input ports to fire the block

Assign values to fields or variables
> Execution starts when data arrives on the input ports
o Data at each port is identified by the port name
> Queued if multiple values arrive at one port

ExpressionList

Usage
o input.field_name = value

Output
o Condition can use any expression containing fields, variables and logical operators

MIRABILIS DESIGN INC. 74
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MIRABILIS

Expression List (Cont.)

Create multiple input ports and output ports
Avoid setting data types unless a restriction is required

ExpressionList

ExpressionList

Customize 3 Configure Ctil+£

Customize Name ‘ Pﬂrﬁ : - O »
Heeurmen fAtion Direct... Show Name Hi.. Units Remate Type
Send 1o Back Ctrl+B DEFALLT
Bring to Front Ctri+F DEFALLT
DEFALLT

Save Block in Library DEFAULT

nera
neral /~ |DEFAULT T
I || 8

Add Remove Qutput3 Help Cancel

Listen to Block

Convert to Class

Open Block Ctrl+L

Open Instance

8/18/2020 MIRABILIS DESIGN INC. 75
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Expression List (Cont.)

£ VisualSim Architect - Unnamed

- O X
Name L. O.. Mul.. Type Direc... Show Na... H... Units Remote Type
[ perauLl [ [
perall] [ [ [
viperaul [ [ [

Commit .ﬂw@ anm@ Help Cancel

To add or remove ports

8/18/2020

MIRABILIS DESIGN INC. 76



MIRABILIS

Database




MIRABILIS

dle]slilg]n
» Lookup table for searches o
° I - FileReader
Used as Routing Table B v
. ----- 5] Eilatal:-se
» Malin features | csvn
* Read
- Write TR
*  Remove 'Fﬁ'[
dest source sequence  hop
"Scheduler_1"  “Scheduler_1" 0 5
"Scheduler_1"  “Scheduler_2" 0 ]
"Scheduler_2"  "Scheduler_3" 0 7
"Scheduler_3"  "Scheduler_1" 0 8




MIRABILI

» Database content can be defined in
v Data_Structure_Text window
v FileorURL
v Text File
v/ CSV file
v XML file

« Linking name enables multiple Database blocks to share
one database content
* One block maintains the values
» Other blocks use extern in the Data_Structure_Text

S

Input_Fields:

Lookup_Fields:
Output_Expression:

Mode:

Commit

Edit parameters for Database — O hat
~
Block_Documentation: W *.xml, *.csv files abs or rel (./) path
-- *.csv real columns set to number
Input_Fields == Lookup_Fields (num, twpe)
Qutput_Expr: match, match_last, match_all
-- match_all.field not allowed
Linking_Mame: "Linking_Mame_or_Mone™
fileOruRL: e
Data_Structure_Text: [F)||
ID MyStr MyInt MyDbl
o S5tr_1 1 1.0
1 Sstr_2 2 2.0
2 5tr_3 3 3.0
3 S5tr_4 1 4.0
4 S5tr_5 5 5.0
Input_Fields: "ID"
Lookup_Fields: MyInt™
Output_Expression: “output = match_all” /* FORMAT output = match. fieldb =/
Mode: Read - .
Add Remowve Restore Defaults Preferences Help Cancel
Edit parameters for Database — O >
~
Block_Documentation: Eff *.xm1, *.cswv files abs or rel (./) path
-- *.csv real columns set to number
Input_Fields == Lookup_Fields (num, type)
Output_Expr: match, match_last, match_all
-— match_all.field not allowed
_| "Linking_Mame_or_Mone™
fileOrURL: Database_Test.csw Browse

D"

"Col_1"

"output = match”™ /* FORMAT output = match. fieldb =/
Read

Add Restore Defaults

Preferences
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Operation

 Parameters
v Input Fields . List of fields in incoming Data Structure

v Lookup Fields . List of Column names in the Database
v Output Expression : Used to define the match type and value

« Values in Input fields are matched with values in the Lookup Fields in order
* The number of fields in the input and lookup must match

 According to the match type in the output Expression parameter the data is sent on the output port
v Match — Reads the first row match from the database

v Match_all — Reads all the rows that matches from the database
v Particular value — eg : match.field_a



Read Mode

. FindsSends out the matched row as a Data Structure

=Two types of Matches possible:
v Match

v/ Match all

Write Mode

* Replace the matching row with the values in the input Data Structure
* If no match found, append at the end of the table
* Match_all is not possible

Remove Mode

* |If a row matches, remove that row

« Match_all is possible




Demo for database model

MIRABILIS

DigitalSimulator
530

® SimTime: 1.0

. . DEMUX
ExpressionList Database2
k —Wirs. ..

The model uses
a database block to match the destination
based on the expression in ExpressionList.

H visuls
File Edt Special Help

im Aachigect - Routing usieng_ D8 Vinu... O o

o’ Zoomed
GO33T0[ I
ot
BOYIBES p
603360 >
: B visualsim Architect - Routing using DB .. — 0 x
E0O%I5E
- File Edit Special Halp
IN DACIM 050335 060336 Q60337 060338 :
- yOgn=E
o x10° xTime_yData_Plotter
IN2 1.6
®Time_yData_Plotter 1.4
Seco. - y
\ 1.27
LY
IN3 1.0
Thir. DT
D&
M4 D4r
a.2f
Four. 0ol

0.00 0.02 0.04 006 008 010 0.12 0.14 0.16




MIRABILIS

Database — Virtual Concept

» Content of the Database can be accessed as an array of data structures

from any ExpressionList or Script block using RegEX functions

» Multiple Databases can reference a single Database
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Database Access Using RegEX

* getResourceActivity()
V' Gives the current queue length of the Resources under the named column

» getNextResource()

v Get the first resource (Processor, SystemResource and SystemResource Extend) in the listed
column that is not currently processing any transaction. If none of the resources are free, then the
function returns "none"

« getColumn()
v Get an Array of Column entries from Database block, based on Column Name

* getRows()
v Returns an array of data structures for each row that match the value in the named column.

« getCell()
Usefull if we only want a particular value rather than an array of values



Database
[]iif L |..

dest SOUrce

"Scheduler 1" "Scheduler_1"
"Scheduler 1" "Scheduler_2"
"Scheduler 2" "Scheduler_3"
"Scheduler 3" "Scheduler_1"

sequence  hop

0

3
0 b
0 /
0 8

Trafficd ExpressionList3

=

- TextDisplayd

\

1nput. Get_Column = getColumn{"Linking_1", "dest™)
input. Get_Next_Resource = getNextResource("Linking_1", "dest")
input.Res_Activity
1nput. Get_Rows
1nput. Get_Rows_1

= getResourceActivity("Linking_1", "dest")
= getRows("Linking_L","Scheduler_1", "dest")
E getRows("Linking_L","Scheduler_1","dest", "Scheduler_3", "source")rIne

RegEX Results

DISPLAY AT TIME  —=———- 1.00000000000 sec ------

{BLOCK. = "Traffic3",

DELTA = 0.0,

DS_NAME = "Header_Only",

Get_Column = {"Scheduler_1", "Scheduler_1", "Scheduler_2", "Scheduler_3"}

Get_Next_Resource = "Scheduler_2",

(et_Rows = {{BLOCK = "Database3",

DELTA = 0.0,

DS_NAME = "DS_Database3",

ID =0,

INDEX, =0,

TIME = 0.0,

dest = "Scheduler_1",

hop =5,

gequence =0,

source = "Scheduler_1"}, {BLOCK = "Database3",

DELTA = 0.0,

0S_NAME = ”DS_DatabaseE”,|

ID =1,

INDEX, =0,

TIME = 0.0,

dest = "Scheduler_1",

hap = b,

gequence =0,

source = "Scheduler_2"}},

(et_Rows_1 = {"none"},

ID =1,

INDEX, =0,

Res_Activity = {Scheduler_1 = 9, Scheduler_2 = 0, Scheduler_3 = 0},
= 1.0}
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Database Reference R .

Bock Pocmwntesors [ =.aml, *.cwv F1les abe or rel /) puth

* The content of the single Database can be R SiEa sy
accessed by multiple Databases using the R
Keyword Extern il — =
» All these database blocks read/write/remove e, sty W
this single database
» The content is instantly updated in all the i T -
Database blocks. | ] [ s ) ] o]
QA

TexDisplayd

ExpressionlList

TextDisplayd

Databased

Linking_Mame: "Linking_1"

fileQrURL: | Browse |
Data_Structure_Text: extern I
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FSM

» Controller
v FSM has states and transitions

v Controls the processing of linked hierarchical blocks in the same Window
v Must contain the FSM Simulator and use the FSM_Controller

v Refinement of states and transitions is the firing of one or more of these hierarchical block

e Hierarchical
v Functions as a hybrid simulation domain
v Depends on top-level simulator to control time and data flow
v State and Transition actions are defined as block diagrams/ FSM
v Multiple refinements can be applied to each state or transition
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Concept of Virtual Connections




Virtual Connections

« Connections made using Names and not wires

* Multi-function

v Mux and demux for routing and decisions

» Names accessed in memories or fields

* Different Virtual Connections in VisualSim
v INand OUT
v Mapper to System Resource
v Mapper to Processor
v Script block to Script block
V' Virtual Concept in Database block




IN, OUT, MUX, DEMUX ( Bubble Blocks)

» The OUT block accepts Data Structures or token arriving on

the input port and transmits it as a virtual connection to: o) N OuT4 ING
L s FOp—nl - - D»
v 'IN"and '‘MUX' that match the Destination_Name. \H f;‘
v 'NODE', Script block with the same name. “‘\ fs’
\ /
ouT2 "\\ MUX DEMUX f,r“ "
 The IN block accepts incoming Data Structures or tokens o - -~ Nﬂnn-—mm\ Eb
from any OUT/MUX/uEngine/Virtual_Machine blocks and H\
sends a value on the output port. \\




IM

I N Dest.
IN
Dest. Destination.Value means you can send
, out a DS, DS field, variable or a
Edit parameters for IN - O X
parameter.
Block_Documentation; [F[Enter User Documentation Here If the field has only Destination, send

incoming value.

Destination_Name: Destination_Name.Value_Output
Destination_Type: Local v

Commit ‘Globa'l \

o1 Return



ouT

O t PEri...

Routes the data structure to other

our blocks.

S Destination.Value means you can send

DS, DS field, variable or
Edit parameters for OUT - ad X outa DS, DS field, vanable or a
parameter.
Block_Documentation: [f[Enter User Docusentation Here If the field has only Destination, send

incoming value.

Destination_Name: String__DS.FId__Mem__Mem.Fld
Destination_Type: Local -

Commit ‘Global \

Mirabilis Design Inc. 92 Return




Join and Fork

. Separate inputs from
l any output

Traffic

TextDisplay

ExpressionList  TextDisplay2

[ _ Control execution of
two concurrent flow

Mirabilis Design Inc.




Virtual Flow Modeling

IN, OUT, MUX, DEMUX




Mapper to System Resource

Mapper blocks define the connectivity between the behavior flow and the architecture flow,
and within the architecture flow using a named connection

* The block takes the incoming Data Structure and send it to the Scheduler virtually
* This block can send a request to either the SystemResource or SystemResource Extend.

SystemResource Extend i—’

/7 A \e‘g s

& e
) e S System_Resource

4 -,

i SystemResource _Done
e
7/

s -
/7 ,/ f //
7 - Request ,#

Task —’ﬁ—’ﬁ—’

Task



Mapper to Processor

 This block enables the mapping of behavior, task or
function on a target processor, SystemResource or

SystemResource_Extend.

Traffic
&

LineReader

Linear_Confroller

N\ Sa
Erpressic:nList\ DynamicMapper

TexDisplay



Script To Script

* Virtual _Machine supports both local and global
virtual input/output.

+» The SEND function will send the values to the

output ports, virtual connections, other Virtual
Machine blocks or a LABEL.

Traffic
B

Virtual_Machine

"Transmitter
LABEL :-BEGIN

port_token.D

Virtual_Machine2

‘Receiver”

LABEL:BEGIN

Delay =1/

TextDisplay



Database — Virtual Concept

- The content of the Database can be Database
accessed as an array of data structures "Link L.
from any ExpressionList or Script blocks. e
(st SOUrce Sequence  hop

“Scheduler 1" "Scheduler 1" 0 5
“Scheduler 1" "Scheduler 2" 0 6
“Scheduler 2" "Scheduler 3" 0 7
“Scheduler 3" "Scheduler 1" 0 §




Virtual Connection Modeling

Networking: NODEs Networking: Protocol Layer
NODE
i NODE E Layer_Protocol i
\\ // 1

P ..

I Layer Table

. |
NODE i Routing_Table | .
) . Layer_ Protocol i MAC ...+ ’
Routing_Table
PHY .-..... >
oo vooe [l

- — -

/I \
\
-_ i




Utility Functions

ereadAllVirtual
 List of all Virtual Connections (IN, OUT, MUX)

v Names of SystemResources, Queues, Servers, script and Smart_Controller.

=Used to identify the location of a connection
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RegEX




MIRABILIS

RegEX

* Collection of Mathematical, Logical, Statistical and Algorithm-Specific Functions
* Popular RegEx are used with Array, Queues and Schedulers, Data Structure, Power and Networking

* Usage
v Parameters
v Processing, ExpressionList, Script and Smart Controller for defining logic and decisions
v Can combine parameters, variable and data structure fields

Applications
> Flow Control

o Example: Application Demo->Systems->Flow Control
- Determining status of a hardware resource before transmitting
- RegEXx function->Queues and Schedulers->getDeviceStatus
o Selecting the next available resource among a pool

o Example: Application Demo->Automotive->Detailed SH4 Model-> Look at the Spread Spectrum
Mapper.
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Script to SystemResource Blocks

Block Name: “MyVM”

done=scheduleTask(token,”MyVM”,”’MySched””, time,tnow,priority, id,mutex
it (port_name == “virtual™)

input

<my function>
} output

Block _Name: “MySched”

SystemResource or
SystemResource_Extend
Blocks
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getBlockStatus() to Queue and Server

getBlockStatus(String block _name_, String name_, int index )
> pblock_name_ =Queue_Name

° name_ = “length”, “copy”, “take”, or “stats”
o index_ = Index of Queue (one based indexing)

Queue_Name + Length
> One can obtain the length of a Resource Queue directly from a memory.




1
Virtual MRARES

Use In ExpressionList and Script blocks

virtual (input.destPort, input.Priority)
Send data to another block virtually

FORMAT virtual(<Destination>, <Data>)

Expression_List: [¥|/* Template to enter multiple RegEx lines*/
Script Result_A = virtual("Process",1nput)

"Process"

ressionLis




newArray

MIRABILIS

| & Editorfor Expression_List of .newArray.Script2

File Edit Help

18l/*

]

* Add logic here

3 */

+ dbName = "DBR"

s taskArr = getColumn (dbName, "Task Name")
3 /*

7 * calculate the length of the taskArr

s */

s taskArrLength = taskArr.length()

108 /*

11 * create a flag array, each index for each Task
12 */

13 taskFlagArr = newArray(taskArrLength,false)

1+ LABEL:BEGIN

¢ Expression

Result

= Expression

Result

Expression
Result

(5): taskArr = getColumn (dbName, "Task Name")
{"GW_Entry", "RxX Sw Scan", "Rx Sw"}

(9) : taskArrLength = taskArr.length()
: 3

(13): taskFlagArr = newArray(taskArrLength, false)
: {false, false, false}

FORMAT newArray(length, value )

Create a new array with the type being
the default value
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length()

= Editor for Expression_List of .length.Script2

File Edit Help
o :
2 * Add logic here
3 */
<Array>. length() : dbName = "DB"

. taskArr = getColumn (dbName, "Task Name")
eE /*
17 * calculate the length of the taskArr
2 */

length() function will give us the length : taskArrLength = taskArr.length()

of the array. 10 LABEL:BEGIN
¢ Expression (5): taskArr = getColumn (dbName, "Task Name")
&2 Result {"GW_Entry", "RX Sw Scan", "Rx Sw"}
j Expression (9): taskArrLength = taskArr.length()
&5 Result 3
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= Editor for Expression_List of .length.Script2

File Edit Help
=z FORMAT <Array>. append(value )

| B8]

* Add logic here

3 */

: idArr = {1}

s LABEL:BEGIN

¢ 1dArr.append(port token.ID)
7 SEND (output, port token)

Expression (6): idArr.append (port token.ID)

Here, we append the incoming packet ID Result = (2 30 45, 60 7, 85, 10, 11
value to an array called idArr.
Append at the end of the array
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. Editor for Expression_List of .min.Script

File Edit Help
1E||/*

2 * Add logic here

3 */

1+ dbName = "DB"

getColumn (dbName, "Time")

FORMAT <Array>. min()

s timeArr
¢ minTime = timeArr.min/()

SEND (output, minTime)

z LABEL:BEGIN
52 Expression (5): timeArr = getColumn (dbName, "Time")
NOTE :0  Result . {1.0E-5, 6.85E-5, 2.8E-6)
Array has to be of type integer or double _ . _ _
o ¢z EXpression (6): minTime = timeArr.min()
Get the minimum value ©  Result :  2.8E-6
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¢ Editor for Bxpression_List of .mini.5cript

File Edit Help
1EV*

* Add logic here
3 */

: dbName = "DB"
5 timeArr

FORMAT <Array>. mini()

%]

getColumn (dbName, "Time")
¢ minIndx = timeArr.mini ()

7 SEND (output,minIndx)

¢ LABEL:BEGIN

2 ExXpression (5): timeArr = getColumn (dbName, "Time")
NOTE 1 Result : [1.0E-5, 6.85E-5, 2.8E-6)
Array has to be of type integer or double 5 O ‘ oL

2 ExXpression (€): minIndx = timeArr.mini ()

Gets the matched index o | Resalt .o
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find

ch =2,
lu- lu Hatp IEI-J.L' =1,
lockUpTable “Routing Table “+GW_ID " id = "Ox2207,
g ihad 5 = g g oyerhead = g1,
: priorityTable Priority_Level Mapping “+GW_ID load list - m1yge
rxChannelArr getColumn (lookUpTable, "source”) Iz:i PR - 15 25;25“
txChannelhcs getColumn (1ookUpTable, "Destination™) i = "rl;" '
lookupPeriodher = getColumn (lookUpTable, "Pericd") key . 124]'
canlbAcy getColumn (leokUpTable, "CAN_1D"
prfchal}nelmr getcalumalpr%or?ty'rable,"F:J..:-r; ty_Leval®) **s Mew Thread (input) *awe
priPericdArr getColumn (pricrityTable, "Fericd")
priIDRArr getColumn (priorityTable, "10") f* all column of CAN-ID range from Priority Takle *f |expression (18 port_token.Delay - dalay
AL iAEC i Result : 1.1335714285714E-8
time arr {]
di_name “De_"+cW_1D [expression (15): port_token.1D = id
task_name "Forwarding” Besult £ 1
noodelay {getCell (db_name, task _name, “Time"}))
i getiubl (Ol ise, taxk oo, R0 [Expression  (200: port_token.Resource_Name = target
target I getcell (db nase, task name, "Ef"!'J Result : “CPU_cGW_1"
LABEL:BEGIN
port_token.Delay delay Expression (21): id_index = find(canIDArr, port_token.id)
port_token.ID id Result : {0}
port_token.Resource Hame target
2 Ad_index < find(canIDArr,port_token.id}
d4f(id index.length() 0 | A* if this condition is satisfied, then that means,
the incoming meesssge 12 a non-relay pessage*/
SEND (trash,port _token)
GT0 (END)
!

Expression [6): canIDAEE = getColumn{lockUpTable, "CAN_ID") FOR MAT

Result H ["0x220", "0x1007, "0x320%, "0x221", "Ox1C0", "O0x101", "O0x222", "Ox321", "Ox1CLl", "OxX223", "OxlO2"

find(<Array>, value)

Get index of all matched values in the array
Output is in array format



search

MIRABILIS

>>a={1,3,4,5,6,6,6,6}
{1,3,4,5,6,6, 6, 6}
>> b = a.search(6)

4

Get first index matching the value in an array

FORMAT

<Array>.search(value)
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removeHead()

>>a={1,3,4,5,6,6,6,6}

{1,3,4,5,6,6,6,6) ESRNIAT

>> P = a.removeHead

{3,4,5, 6,6, 6, 6} <Array>.removeHead()
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IndexOf

>> v = {"strl","str2","str3"}
{'str1", "str2", "str3"}

>> b = v.indexOf("strl")
{0,-1,-1}

FORMAT

Variable.indexOf(value)

NOTE
Variable can be a string, array of string

If String array is used, output also will be an array
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substring

>> v ={"abcl","bcd2","cde3"}
{"abcl", "bcd2", "cde3"}

>> b = v.substring(1,2)

{"b", "c", "d"}

FORMAT

<String Variable>.substring(lenl,len2)

Get the number of values (lenl) start from position (len2)




MIRABILIS

eval

Here, by using eval we got the
>> 3 ="0x010" decimal value of the Hexadecimal
"0x010" equivalent
>>p =eval(a)
16

FORMAT eval(<string>)
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Script Language
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Script Flow Diagram

Input Port
Virtual Connection Init functions (Executed without input)

Another Script =~ == [

Input Queue | Script
Output Port Or

...... Hardware Block

Trigger / |

Start

Execution
...... Event

Continue Execution N
after placing copy of All tokens waiting at a
current item in Queue TIMEQ will be output

QUEUE(Pop) Orig?nal Token will on an Event
continue from here
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Script Sequence of Operation

Current executing data structure is called- port_token

All code prior to LABEL:BEGIN runs at init time

Block can have multiple input and multiple output ports

When data arrives at any input ports, DS is stored in input queue in the order of arrival with
portname
> No reordering for priority is done

o Virtual connections to LABELs have higher priority

Code executes similar to C

SEND can send to LABEL in same script, output port, Script block or IN
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Script Sequence of Operation

When TIMEQ is reached, current DS is queued and new DS from input queue starts executing

When time changes and a DS pops out of a TIMEQ, it starts executing from the next line
When DS is stored in a Queue, it continues to execute from the next line.

When a DS is pop from the Queue, the pop DS becomes the port_token

When a WAIT is encountered, no other port_token can execute

TIMEQ and WAIT can be triggered to pop either using a Delay (provided along with the DS) or
using an EVENT from any where in the model (name provided along with DS)
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dlels]ilg]n]
Script Functions
Keywords Reserved words Methods
if, if-else, else, else-if port_token QUEUE
single line if-else port_name TIMEQ
While TNow SEND
for TStop PLOT
. WAIT
LABEL TResolution
EVENT
SWITCH/CASE local_memory GTO
CALL/ RETURN local_memory name
Address
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Script Parameters

STANDARD HIDDEN PARAMETER
- Max_Queue_Length
> Block_Name > Number_of Queues
> Single_Cycle - Add_Scheduler_Times _to DS
> Breakpoint o Maximum_Loops
- Read_File

- Save_ Files

> Profile_File

o Listen_to_File
> Path
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List of Methods

GTO (3)
WAIT (time™)
SEND (port, token¥*)

QUEUE(Queue_Name,Token,Priority,Cmd)
Cmd = Put,Pop,Length,Copy,Take,Stats

TIMEQ(Queue_Name,Token,Priority,Cmd, Time¥*)
Cmd = Block,Non block,Length,Copy,Take,Stats

PLOT (Plot Name,Dest,Color,Offset,Value*)
Dest = output port or virtual connection

*Denotes RegEx can be used.

Grey entries used by conditional statements, red for Script only.
QUEUE, TIMEQ place result in “port_token”.

“Length” sets a block variable “length”.

If Cmd is “Set”, then Priority indicates the position.



MIRABILIS

dle]s]ijgln

GTO Function
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LABEL Function

Note: MyLabel can be a fixed value or parameter of the model.
It cannot be a Variable.
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WAIT Function

*Denotes RegEx can be used.

WAIT is a blocking wait, does not allow other inputs to

execute.

Event is triggered from anywhere in the model.

Can be used to trigger at a particular time or dependency

If value is integer or long, then aligns to Clock boundary, else delay
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SEND Function

*Denotes RegEx can be used.
SEND to LABEL creates a new thread
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QUEUE Function

QUEUE (nhame, token, priority, command)
Addition functions are:

QUEUE (*MyQueueName”, “length”) ->Gets the length
QUEUE (*MyQueueName”, “stats”) -> Generates stats
QUEUE (*MyQueueName”, “get”)

QUEUE (*MyQueueName”, “pop”) ->removes head of Queug
QUEUE (*MyQueueName”, “copy”) ->get first item in Queue.
QUEUE (*MyQueueName”, “put”)

Single dimension queue and length is determined by the Hidden parameter
Length and stats require a variable on the LHS

Get and pop will write to port_token

Values for name, token, priority, command supports DS.field notation.
RegEXx expressions for the arguments are not supported.
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TIMEQ Function

name, token, priority, delay supports DS.field notation.
RegEXx expressions for the arguments are not supported.
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PLOT Function

name, dest, color, offset, value supports DS.field notation.
RegEx expressions for the arguments are not supported
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If-Else Conditional Statements

port_name and port_token are Script/Smart_Controller
identifiers for port name source + active token.
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While Conditional Statement

while (MyFlag)

{
IT (Queue Length > 0)
{

MyFlag = false
SEND (output, port_token)
}
}

MyFlag is an instance variable defined in self_start.

Queue_Length is a memory location being set outside this while loop.
If Queue_Length > 0, MyFlag will be set false, SEND to output and
drop out of while loop.
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For Conditional Statement

Ffor(1dx=0; 1dx<10; idx=1dx+1)
{

port_token.length=1rand(idx,20)
SEND(output, port_token)
}

The for loop runs until idx gets the value 10. For each run a random
integer value between idx and 20 is generated and is assigned to a

Data structure field called length. Then we use SEND() function to
send the data structure out.
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SWITCH, CASE Statement

SWITCH (port_name)
{

CASE: input

SEND (output, port_token)
GTO (END)
CASE: DEFAULT

SEND (output2, port_token)
GTO (END)

SWITCH and CASE are spelt as all caps
Last CASE needs to be DEFAULT.
Case can flow through to next case if no GTO()
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CALL, RETURN Statements

<Normal Flow>

CALL (MySubr)

SEND (output, port_token)
GTO (END)

LABEL : MySubr
port_token. INDEX
port_token.TIME

RETURN

TNow

CALL, RETURN all caps.

RETURN statement should have the same port_token when

CALL was executed, else will not RETURN correctly.

CALL will stop the current flow to execute this subroutine

When done it will return to the next line

Port_token must be of type data structure, else a error will be reported.
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How to Read or Write a DS Field or Variable

Basic: Field or variable name fixed

port_token._MyField = MyVariable + port_token._MyField

WAIT(1.0) output

Input SEND(output, Token)

Advanced: Calculate field or variable name

MyFieldToken = readField(port_token,”MyField”)

MyToken = readMemory("MyVariable”)+ MyFieldToken

MyToken = writeMemory("MyVariable”, MyToken) output
WAIT(1.0)

SEND(output, Token)

Variable is a ilobal variable.

input
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How to use “port_name” and“port_token”

input }if (port_name == “input”) output
{
SEND(output, port_ token)
+
else 1T (port_name == “iInput2™)

{
SEND(output2, port_token)
input2 + output2

port_name == “virtual” for virtual input, can use field of data
structure for further selection.
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WAIT as a blocking Switch

it (port_name == “iInput’)
Input WAIT(L.0) output
SEND(output, port_token)
by
else 1T (port_name == “input2’)
{
WAIT(1.0)
SEND(output2, port_token)
by
input2 output2

Script or Smart_Controller has a common queue for
input Transactions, and allows blocking operation if two
Transactions arrive at the same time.
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TIMEQ as a non-blocking Switch

it (port_name == “input’)

nput TIMEQ(port_name,port_token,0,non_block,1.0) output

SEND(output, port_token)
+

else 1T (port_name == “iInput2”)

{

TIMEQ(port_name,port_token,0,non_block,1.0)

input2 SEND(output2, port_token) output2

}
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How to use QUEUE

IT (port_name == “input™)

{
QUEUE(port_name,port_token,0,”put™)
TIMEQ(port_name,port_token,0, 1.0)
QUEUE(port_name,port_token,0,”pop’)
SEND(output, port_token)

input output

The above QUEUE will keep statistics for Transactions that
arrive while the delay executes. This models a simple delay,
yet keeps track of active Transactions. TIMEQ is also sufficient.
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dlels]ilg]n]
Script (only) How to PLOT a Transaction
iIT (port_name == “input™)
>{ PLOT(port_name,”MyPlot”,”red”,0,1.0)
input WAIT(1.0) output

SEND(output, port_token)
PLOT(port_name,”MyPlot”,”’red”,0,0.0)

+

1.0
“MyPlot” 10

input

Time
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Script, SC to Virtual Connection Block

SEND(““My IN”’, t_tok
input } My port_token) } output

Note: SC shorthand for Smart_Controller.

IN or DEMUX Virtual Connection Blocks



MIRABILIS

Script, SC to Script, SC Communications

Block Name: MyBlock (Parameter)

SEND(MyBlock2, port token
input My b ) output

Block Name: MyBlock2 (Parameter)

it ort name == “virtual”
input { (port_ ) output

<my function>

Note: SC shorthand for Smart_Controller.
Virtual input gets higher priority in the input queue

“virtual” is keyword, DS can contain further information
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Script to SystemResource Blocks

Block Name: “MyVM”

done=scheduleTask(token,”MyVM”,”’MySched””, time,tnow,priority, id,mutex
it (port_name == “virtual™)

input

<my function>
} output

Block _Name: “MySched”

SystemResource or
SystemResource_Extend
Blocks
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RegEx: getBlockStatus() to Queue

getBlockStatus(String block _name_, String name_, int index )
> pblock_name_ =Queue_Name

° name_ = “length”, “copy”, “take”, or “stats”
o index_ = Index of Queue (one based indexing)

Queue_Name + Length
> One can obtain the length of a Resource Queue directly from a memory.
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Queue, Smart_Controller Example

input

input

output

while (true) {
Select =1
WAIT (1.0E-05)
while (Select <= NumQs && Deficit > 0) {
ifT (getBlockStatus(Smart_Resource_Name,"length",Select) > 0) {
token = getBlockStatus(Smart_Resource_Name,"copy',Select)

WAIT ((token.Size * 1.0E-06) / Controller_Speed_Mhz)
SEND (pop,Select)

Index = Select - 1
Thru(lndex) = Thru(lndex) + token.Size
Deficit = Deficit - token.Size
if (Deficit <=0 ||] (TNow - Const_Time) > Period) { output
Const_Time = TNow
Deficit = 128
}
}
Select = Select + 1

+
+
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Script - Traffic Generator Example

LABEL: BEGIN

Token = newToken("'Processor_DS'™)
Token. 1D =1

WAIT (Start_Time)

Token.TIME = TNow

SEND (output,Token) /* Send out first DS, Start Time */
while (true)

- {
Input WAIT(Mean_Time) output
Token.TIME = TNow
Token. 1D = Token.ID + 1
SEND(output,Token) /* Send or* gean time DSs */
¥

Note: Assume Start_Time and Mean_Time are the parameters of the
block. Double click the block, add name and value, where value could be

a window level parameter.
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Script, SC- DS Input, Set Fields, DS output

Count =0
LABEL: BEGIN
IT (port_token.containsRecordTokenLabel (“MyField™))

{
Count = Count + 1
port_token.MyField = Count
input port_token.TIME = TNow
SEND(output, Token) output
bs
else
{
throwMyException(*“No Field Named MyField.”)
ks

Note: Assumes MyField is an existing field with an integer type.
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Script, SC- Search Array Example

{“One,, . ”tWO,, ) ,,th ree,,}

MyArr

LABEL: BEGIN
Search_Name
Search_Result

port_token.MyName
search(MyArr,Search_Name,0)

iIfT (Search _Result = -1)
{
SEND(output, Token)
. s output
Input else
{
throwMyException(““No Search Name:  + Search_Name)
}

Note: search (Array_Name, Matching_Value, Starting_Index) will find
the first match or return -1.

search (Array_Name, Matching_Value) will return an array of
matching indexes, if none found will return {} (empty array with length
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Script, SC- How to obtain Statistics of Queues

Time = TStop
TIMEQ (“MyStats™, port_token, 0, non_block, TStop)
Stats DS = getBlockStatus(Block Name, " Input_Queue','stats’
SEND (stats_out,Stats_DS)
LABEL: BEGIN
TIMEQ (“Mylnput”, port_token, 0, non_block, 1.0)
SEND(output, port_token)

output

input

/* Note: 1T the block has a WAIT, when the getBlockStatus stats out
executes, then the WAIT can block the stats -
from processing. In this case, 1t may be
better to have a separate block collect the
statistics, using the same getBlockStatus()
function. */

Note : This block obtains the statistics of the “Input_Queue” at the
end of the simulation (TStop) and sends to the port named
stats_out. QUEUE and TIMEQ named queues would be
accessed in the same manner.
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Script, SC- Statistics Output

DISPLAY AT TIME = ------ 20.00000000000 sec ------
{BLOCK = "Stats_Example.Input_Queue",
DELTA =0.0,

DS_NAME ="Queue_Common_Stats",
ID =1,

INDEX =0,

Number_Entered =20,

Number_Exited =19,

Number_Rejected =0,

Occupancy_Max =1.0,

Occupancy_Mean =0.5128205128205,
Occupancy_Min =0.0,

Occupancy_StDev =0.4998356074261,
Queue_Number =1,

TIME = 20.0,

Total_Delay Max =0.0,

Total_Delay Mean =0.0,

Total_Delay Min =0.0,

Total_Delay StDev =0.0,

Utilization_Mean = 0.0}
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Script, SC- How to Debug

Debug = false

LABEL: BEGIN

port_token = port_token /* Use ‘“Listen to Block” */

Debug ? sendToCommandLine(*“Incoming DS: *“ + port_token.toString()) : O
SEND (output, port_token)

input

g /* sendToCommandLine() can send specific information
to the command line. Another approach is to set
the memory equal to itself and “listen to block”
to see the execution. The script itself may want
to have a “debug” mode to see DSs entering or
exiting the block, listing only key fields. */

Note: One can also listen to port to see DS’s entering or exiting.
Use the Single Cycle and Breakpoint options
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Resources
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Resources

* Consume time or quantity

 Can be distributed, shared or dedicated

 Timing: cycle or event

* Level of details
v Abstract: Delays, Quantity and Buffering (Focus of this Chapter)

v Detailed: Processor, Memory and RTOS
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Resources- Definition

*Resource is an element required by an entity
v Channels

Zchannel blocks
v/ Queuing Resource
Queues
v/ Quantity-Based Resource
Resource QS _Allocate
v Time-Based Resource
Server
v/ Scheduler Resource
SystemResource
SystemResource_Extend with SystemResource_Done
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Selection of Resource

To hold a data structure until it receives the To define interfaces, networks or wires
permission to transmit > Channel
o Queue

_ _ _ To define a quantity that can be broken down
To model a delay or a single processing stage ina into ether collection or indexed
flow o Quantity_Shared

o Server _ _
If you want data to be sent out in a particular

To define multiple flows or applications and link  order at different times
them to a single processing unit > Pipeline

o SystemResource _ _ _ _
To model single queue with multiple processing

To create a complete system definition of bus, resources that picks the next available
cache and processor with multiple application - Use Server N
flows -

> SystemResource Extend



Queue

MIRABILIS

Block_Documentation:

Edit parameters for Queues

Enter User Documentation Here

Block_Mame:

Queue_Number_Field:

Priority_Field:

Max_Queue_Length:

Number_of_Queues:

"Queue" _
input.queue Provides the priority number
input.priority for reordering the queue. i
30

1

Initial_Queue_State:

First_Token_Flow_Through

Queue_Reject_Mechanism:

Incoming_Token_Rejected

Queue_Type:

FIFO

flow

Set how the packets should

Commit

Add

Remove

Restore Defaul...

Preferences

Help

Mirabilis Design Inc.

>

input

oukpuwk

rejecl_oculpul

E S Queue-N Transaction are
] , pushed out
- ! according to the
H arbitration scheme
- ¥
[]
E Queel »
l— T4|T13 :
'
i Quewsl |
T TZ|TAL
: i
! Transaction are seNt  Transaction are :

1 to respective Queue
s According to
+ Queue No

arranged as per priorty

Queus M with Priority

157
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Queue Operation

= Data Structures are queued based on priority from high to low number

« Data Structures in the queue are arranged based on FIFO or LIFO setting
= Number_of Queues defines the number of parallel queues contained by a single Queue block
= Queue Number Field selects the queue to place
=To pop a packet
*From the head of a queue, Queue_Number must be sent to pop_input port.
*Any position in the Queue, {Queue_Number, position) must be sent to the pop_input port
= When Maximum_Queue_Length is reached, packets are Rejected based on Rejection_Mechanism and sent to Reject_output
=Based on initial Queue State parameter,
*Enqueue: First Transaction can be enqueued and wait for the pop

eFirst_Packet_Flow_Through: First transaction send without pop. After first packet, head of queue sent if prior was acknowledged with pop
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EventQueue (Deprecated)

Queue can be associated with dimension (Queue _N) and
priority (Queue_Priority)

v Priority determines queue reordering and reject
mechanism

v Dimension specifies number of parallel queues within

this block
Requires a pop to send DS on the output port
Delay not predictable in advance External
Statistics generation is provided on lowest ports Processing
Queue
“Transaction” “Transaction”;/_\ “Pop to

Input”
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Quantity Based Resources

Passive Resources Resource_QS_Allocate
Resource units represent a quantity of items that must
be possessed before a transaction (DS) can continue

Location : Full Library -> Resources - > Quantity-Based

Queues requests if sufficient quantity of resource not

Resource_QS_Allocate_Priority
Resource_QS_ Free

available [B o KDi QaRQFEO00 $me

N

Can index quantity and select contiguous or distributed ”wmm
Queueing Discipline - Enqueues input as FIFO or LIFO

Edfin parwenpters fov Resporce 08 Alzome - n] W

fiod: fonmentsoon: OF Ereer beer Docusestation mere

Ressorer Capasinn &

Mas_Quer Devgurcy:

R i g
s B T T ¥
[ ——

IS, e st feroers i

2k Remove | etoeleindn | Frefeece g Cancel
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oopoonn
Types of Quantity Based Resources
» Resource QS Allocate -
«  Consumes quantity of resources :ﬁ?

«  Contains a multiple queue with no reordering

» Resource_QS Allocate Priority

«  Consumes quantity of resources
»  Multiple queues with reordering

» Resource QS Free

*  Free the resources allocated by Resource QS _Allocate Resource_QS_Free
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Allocate and Free

 Allocate
v/ This is where the transaction attributes are set

v The input values specify transaction attributes
v Ifall inputs are enabled, requests for n units of resource are made
v When resource units granted to a transaction, outputs are enabled

* Free
v/ Resource units are held for arbitrary time (DS delayed in model)

v They can be freed by enabling inputs of Free block

Pool

Queue /

Allocate Free
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Examples

» Pages of memory in a computer
v A process requests x pages, waits if it can't get them immediately

v/ Once granted the requested number of pages, the process holds the memory an
indeterminate amount of time

v At a later time, the process returns the memory to a “pool”, where free pages are stored
v Upon being freed, pages may be allocated to other waiting processes

« Bus arbitration in hardware
v Pool initially consists of one token

v/ Each component which requires the use of the shared bus must request a token

v/ Once token is obtained, mutual exclusive access to the bus is assured
v Bus is freed when token is placed back into the resource
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Addressing mode

« Non-indexed resource units--default
v/ Token Pool

V' Indistinguishable items

« Indexed resource units
V' Distinguishable items

V' Request contiguous block of
resource units. Examples:

= Pages of memory

< Virtual circuit numbersin a
network

V' Integer address (1st = 0)
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dlels]ilg]n]
. Defme_ multiple queues + time delay Sorver
* Active Resource L] outout
. input «» Type: General
- DataStructures queued in FIFO or LIFO order Tyge: General KRBIF@Y .y 1eect adput
 Processing time is known in advance
» Provided along with the transaction to this block. ; p—
« SLOT § Quiue §
« Special operation mechanism —p,  (Mm|T2 (T — -
: . . In | \ output po
 Models any slot-based architecture such as multiple virtual o 8 P :
RTOS, TDMA etc. i order of Arrrival Delay the incoming H
; Transaction and pop

out

Basic Timed Queue
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Server

Edit parameters for Server

Block_Documentation: [f Enter User Documentation Here
Server has a special
Block_Name: "server” parameter called “Time
Queue_Number_Field:  input.queue / field” to delay head of queue
Priority_Field: input.priority - before sending out
< | Time_Field: inputtime "
Max_Queue_Length: 30
Number_of_Queues: 1
Queue_Type: FIFO
Commit Add Remove Restore Defaul...  Preferences Help

Mirabilis Design Inc. sReturn
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Operation

= Queue_ Number_Field selects the queue

Edit parameters for Server — O X

Block_Documentation: [ Enter User Documentation Here

= Queue is reordered based on Priority field
Block_Mame: "Caryer”

. Queue_Number_Field: input.Queue_Num

= Queue data in FIFO or LIFO based on Queue_Type | s ree ;
Time_Field: inout.Dela
Max_Queue_Length: SUDUtD =

- Delayed by Time_Field value at head of queue and | some .

sent out

| Commit | | Add | | Remove | |Restore Defaults| | Preferences | | Help | | Cancel

= DS sent to reject_output when
Max_Queue_Length reached
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Time- based Resources

TimedOuaue

TimedQueauea Pricrity

1 Queue- 1 Resource ‘

Multiple instances ‘
1 Queue- 1 Resource
Servar_N_Priority

1 Queue- |
Multiple Resource ‘



Resource Statistics

 Generated statistics using
v Resource Statistics

v RegEx Function- getBlockStatus

v Array Lookup- Queue(Name, length)
* ResourceStatistics bloc
* Supports System_Resource, System_Resource Extend,
Queue, Server, channel and Quantity Shared Blocks
v Buffer Occupancy, delay, utilization, Number of
Transactions entered, exited, rejected

* Array Lookup
v eg: Length_A =Queue_Length(1) -> This gets the
length of Queue Number 1

ResaurceStatistics

Statistic

for
Resources

Edit parameters for Resourcebtatistics - O

Resource_List: {"Queue”, SystemResource_17} /* Names of Resources *ﬂ

Resourcelength_List: 75 1} /=| ength of all Resources in the Resource_List */

Number_of_Samples: |2 /= Number of output or reset in a simulation run */

Statistics: true [* True to generate; False to reset =/

| Commit | | Add | | Remove ‘ |Rsl::-re Deiaulls‘ | Preferences ‘ ‘ Help | ‘ Cancel

DISFLAY AT TIME
{BLOCK

DELTA

DS_NAME

1D

INDEX
Number_Entered
Mumber_Ex1ted
Mumber_Rejected
Occupancy_Max
Occupancy_Mean
Occupancy_Min
Occupancy_stDev
Queue_Number
TIME
Total_Delay_Max
Total_Delay_Mean
Total_Delay_Min

Total_Delay_StDev

UtiT11zation_Mean

—————— 100 . 00000000000 sec --
"REesource_Statistics.Queue",
0.0,

"Queue_Common_5Stats",

e,

'::I:

1949,

12,

157,

30.0,

20.07547169511532,

0.0,

10.140241.2546.265,

1,

100.0,

91.0152513545,

26 .2911000907667,

0.0,

23.8057259325954,

0.0}
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Resource Statistics
T T =1 R

Number_Entered 100 Number of transactions entering the queue

Number_Exited 25 Number of transactions that left the queue

Number_Rejected 10 Number of transactions rejected and output to reject port

Queue_Number 1 Queue Number. Queue number start at 1.

Occupancy_Min 4.0 Minimum queue size during the simulation

Occupancy_Mean 8.0 Mean/Average queue size during the simulation

Occupancy_StDev 3.0 Standard Deviation from the Mean queue size during the simulation
Occupancy_Max 25 Maximum queue size consumed during the simulation

Total_Delay_Min 1.3 In seconds. Least time through the queue+server among all transactions
Total_Delay _Mean 1.3 In seconds. Mean/Average time through the queue+server among all transactions
Total_Delay_StDev 1.3 In seconds. Standard Deviation from the Mean time through the queue+server among all transactions
Total_Delay_Max 1.3 In seconds. Maximum time through the queue+server among all transactions

Utilization_Mean 10.0 Mean utilization of the server portion only. Queue utilization not considered




Statistics & Debugging

MIRABILIS

Applies to Queue, Server, Server_ N, SystemResource

and Channel
Generate using:

* ResourceStatistics block

 Name +" " + Length(queue_index))

* RegEX

DISFLAY AT TIME —  —————— 110.00100 us —--

{A_Bytes = 255,

A_Field = 5.0E-E,

A_Priority =1,

A_Queue =1,

BLOCK = "Traffic",

DELTA = 0.0,

DS_MAME = "Header_0Only",

EndTime = 1.0,

ID = 2,

IMDEX = I,

T - 6.0E-5, N

Task_Latency = 5.0001E-5,

Throughput_Array = {5.359892802144E& },

Time_Array = {6.0E-5, 1.10001E-471,
race_Array = {"Bus_in", "Bus_out"}

DISPLAY AT TIME
{{BLOCK

DELTA

DS_NAME

ID

INDEX
Number_Entered
Number_Ex1ted
Number_Rejected
Occupancy_Max
Occupancy_Mean
Occupancy_Min
Occupancy_5tDev
Queue_Number
TIME

Total_Delay_Max
Total_Delay_Mean
Total_Delay_Min
Total_Delay_5tDev
UtiTization_Mean

—————— 50.00000000000 sec ---
= "Resource_Statistics.Server"
= 0.0,
= "Queue_Common_Stats",
- 1,
- 0,
= 28,
= 27,
= 0,
= 3.0,
= 0.8363636365635,
= 0.0,
= 0.73270659701676,
- 1,
= 50.0,
= 2.5,
= 1.2301235472111,
= 1.1,
= 0.3251892955351,
= £2.9309355286132}}




MIRABILIS
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Concept

o Split operation into two parts

* Behavior or mapper SystemResource ., ouput “YSicmResource Extend oy SWstemResource_Done

> Resource (similar to Server) !“'*Tw& General “®Type: General

> task_plot ¥ taskplot

Blocks Type: Double Type: Double

> Behavior: Mapper, SoftwareMapper, DynamicMapper )

> Architecture: SystemResource Extend, SystemResource Architecture

o Notify: SystemResource Done )
fy: 3y - Behavior

Multiple concurrent requests

> Send from Mapper (Behavior) to the SystemResource with the SoftwareMapper
delay information . e > output ‘
> Can be static or dynamic reference ; e'"g;';ea?i Type: General Input R e output
> Scheduler: First Come-First Serve, Round-Robin, Preemption, G el wondy - plot Type: General Type: General
Non-Locking Type: Double
SystemResource_Done block DynamicMapper —

o Release appropriate SystemResource Extend block b T :
signaling hpe c?)mpletl)cl)n of an external task g input )i Tvpe,j;neral
Type: General
e Type: Double
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task_output (dle]s]i]g]n]
. ~»Type: General
= task_plot

System Resource

Edit parameters for SystemResource — O X . :
/ This is the name of this
_ | _ A SystemResource block and is used by
Block_Documentation: [f[enter User Documentation Here
Mappers, RegEx and other
SystemResource block to call this
block to execute a transaction.
Resource_Name: "Cpy" e
Next_Resource: "Fld_Name_or_String_or_None" -_
Task_Context_Switch_Time: 0.0
Round_Robin_Time_Slice:  '1.0F-3 Next Resource is the name of the
Clock_Rate_Mhz: 500.0 ~—_ next hierarchical System Resource,
Max_Scheduler_Length: 30 which can be SystemResource or
Time_Type: Relative Time SystemResource_Extend block.
Scheduler_Type:
Add_Scheduler_Times_to_DS: [Number Clocks
4 >
Commit Add | Remove  Restore Defaul.. Preferences Help

Mirabilis Design Inc. 173




System Resource (Cont.)

MIRABILIS

Edit parameters for SystemResource - Time the scheduler will devote to
" each task for Round Robin
Block_Documentation: [ [Enter User Documentation Here 2
Application comparisons
Resource_Name: ey e < . :
Next_Resource: 'fid_Name_or_String_or None"  _— | ——
Task_Context_Switch_Time: o o
Round_Robin_Time_Slice: 1.0E-3 N N
Clock_Rate_Mhz: 500.0 Processing No Yes
Max_Scheduler_Length: 30 Non-Blocking No Ves
Time_Type: Relative Time
Scheduler_Type: Scheduler_FCFS 7

Add_Scheduler_Times_to_DS: sl Mz 0z
JFCFS + Preempt
- Scheduler_RR
Commit Add [scheduler_User_1

Scheduler_User_2

Set Scheduler type from the range
of schedulers

—

Mirabilis Design Inc.
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SystemResource_Extend

SySte m ReSO u rce EXte n d Ed !:::E%%EE? - Double click to configure

Edit parameters for SystemResource Extend - O X
I " 1 Block_Documentation: [f Enter User Documentation Here
Application comparisons -
Preemption Yes No Resource_Name: "Resource_Name"
- ; Task_Context_Switch_Time:
Hierarchical Yes No S 00
< Round_Robin_Time_Slice: .1
Extende_d Task No / Yes \ Clock_Rate_Mhz: 500.0
focessine Max_Scheduler_Length: 20
Non-Blocking No Yes Time_Type: Relative Time y
~—
Scheduler_Type: Scheduler FCFS M
XS SN (SR ONDS Scheduler FCFS
Scheduler_NonBlocking_FCFS
. CNEaOer_RR
Commit Add o hedler User 1

Scheduler User 2

Mirabilis Design Inc. 175
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Example Model

e inst 1
Single Task to Four Resources DigitalSimulator TimaDataPlather
{1) Plot Resource Power for Task
{2} Generate *.csv Task Activity b i
® Resource_MName: "Resource_1° & Resource_Name2: "Resource_2° & ResourceMamed: "Resource_ 3" - Sﬂaum_¥am:§a‘:asnum_q'
& Resource_Timo: 0.8 & Resource_Time2: 0.6 & Rescurce_Timaed: 1.2 » Hegource_ Timas:
Sy=temResourca Symtom Res ource? SystemPesource_Exend SystemRescurced
| Resource 2 Ploter Exprpssionlisi? SwemResourcs_Dona Raesourca_4 Plottar
Resource 1 _Plulmr: iidener o B A
! I"." ﬂ 1 i W
b "l
Razourca_3_Plotter
reasionlist
Mappara TextDisplay
-
]
. - 1 . Eulet pasarnetes o SpmtemPtiows o _Edend - (=] ko
pr.
Blewcke_Diacusmentahant [F|tater Uger Docusentation Herd | L ook Documentaton: B Enter User Documentakicn Herg
o
e |
s — {1 enron fae: Errs a3
el R e S ——— .,1 Tavck_Contind_Swicr,_Trme:
Taak Coniext Sway Mol oo | Fiarne_Riokin_Titns Shea:
P _Powdn_ T _Shiey Loma 1 Elack_Rlsbs b
Chanchi_Bate P 0D 1 B Sehadhdier Lot 5
i, ftses _LEegihi m Tolmek_Tyehin -
Time_Type! [T " — = Schwdider Typst "
Stk Tipat T - ek Schadler_ Tres o5 1)
Aol Tiemes_tn 08! ]
Add " Foastorn Dt Prefarencss g Comcnl
[ Add R Hedtoen Delaults || Prefererees Hep Canec -
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SystemResource3

Preemption e =

Block,_Dotumeniation: Ditnltr User Docusentabtion Here

= Possible with System_Resource vy T —
Tosk Context Swiwch.Teme: o0
= High priority task preempts the currently e -

executing Low Priority task s :

[Scheduler_Lisar_2
B visualSim Architect - .Scheduler_SW_FCFS_Preempt.xTimeyDataPlot — [} =
File Edit Special Help
¥OEN =
xTimeyDataPlot

3.07 1 Top Scheduler Tasks =

257
é 201
e
8 15T
-

i1.0r
0.51
0.0

0 1 2 3 4 5 6 7 8 9

Sim Time
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Hierarchical

: : SystemResourced
* Possible with System Resource SoySTemnTe

» The System Resource can refer to another _ - -

System Resource or System Resource SystemResource3

Extend for actual Processing
Edit parameters for SystemResource? - O x

Block_Documentation: EF| Enter User Documentation Here

wma—m'

< Mext_Resource: ‘TOP_SF‘.')
Round_Robin_Time_Slice: 0.5
Clock_Rate_Mhz: 0.00001
Max_Scheduler_Length: 30
Time_Type: Relative Time =
Scheduler_Type: Scheduler_FCFS

Add_Scheduler_Times_to_DS: |

| Commit | | Add | | Remowve | |RS|0IE Defauhs| | Preferences | | Help | | Cancel |




Non Blocking

SystemBResource Extend

!ﬂlt parareeters for SystemBesource Extend
|

Possible with System_Resource Extend
= Multiple Data Structures can be executed

between the output and the
SystemResource_Done block.

FCFS

MIRABILIS

Black_Pinnumenitason: ¥ Enter User Oocumentatinn Here
Resource Mamé:- 'Hﬁ,;,w,;em: :
Task_Comtext_fweiich_Time: g0

Round Bobin Tive Sics: |51

Cnck_Rate_Mhr: L0

Max Soheduler Length: [

Non- Blocking FCFS

B visualSim Architect - Scheduler HW_FCFS. TimedPlot — (| = B visualSim Architect - Scheduler HW_FCFS. TimedPlot — (] =
File Edit Special Help ‘File Edit Special Help
Nl =1 i ) =1] il
TimedPlot TimedPlot

3.0 1 Top Scheduler Tasks = 3.0 T 1 Top Scheduler Tasks -

2.5 T 2.57 T
o o
a 200 ' a 2.0f .
o o
8 1.5 . B 1.5 .
| |

1.0 7 T 1.0 ) T

0.5 T 0.5 T

0.0 4 4 0.0 i

0 2 4 G B8 10 12 0 1 2 3 4 5 [ 7 e
Sim Time Sim Time
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Application Examples of System Resources

System Resource

SystemResource_Extend SystemResource _Done

/ l \ // \\
( Sched B % :
. SystemResource_Extend - FCF§ f——3! Details > Task Complete
- ’ : b iTwy
Flow 1 : : =
» Task 1 > Tek2 ———> SystemResource - RR SystemResource - FCFS
H H 4 é
Data _ : :
Flow 2 ' : :
—p Taskd — s Task 4 » Task§ — Data
Flow_1 —>| Task_1 H >
Data :
Flow_2 > Task 2 >
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dlels]ilg]n]
Features System Resource |SystemResource Extend
Preemption Yes No
Hierarchical Yes No
Extended Task Processing No Yes
Non — Blocking No Yes
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What is Mapper?

Connect behavior flow with architecture resources

= Takes incoming Data Structure and sends to output
= SystemResource Type: General
= SystemResource Extend blocks plat
Type: Double

= Placed in the behavior flow where timed resources required
= Consumes zero time, no queue, no arbitration

Mapper System Resource
Edit parameters for Mepperd e} | 8 Eclil prararwelers fon SystermBesounce [ >
Dlock Documentaticn: |3‘ Enter User Documentation Here

Block_Documentatio... [F [Enter user Decumentation Here

Rescurce _Nanmw, el i P
Hext _Resouice. | "Fld_Name_or_Skring_or_MNone”
(Wmi CPU S Task_Context_Switch_Time: o0
m II-. / Round Robin Time _Shce: |1.06-3
Clock Rate Mhe: {5000
Task_Peiurity: Task_Prioeity_Fld_lnt_Dbl_Expr Moo _Scheduler_Lenath: T
Task_Time: intet time] Time_Type: Raelathve Time
Task_Pot_LD: 7 1 Scheduler_Type: Scheduler_FCPS

Add_Scheduler_Times_to _D... [™]
< *

Add Remove Restore Defaults Preferences Cesrrarmit Auded Rarmowve Restore Defaulis
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Software Mapper oot >

Hardware or Software Task issuer Type: Genera

e oUtpUL
Type: General

= Sends tasks to SystemResource or SystemResource_Extend based on Target_Resource

= Delay at Resource provided by the distribution between Task_Mean_Time, Task_Spread_Time
and the Task_Distribution

= Block can either Queue incoming Data Structure or send to SystemResource immediately
= Mutex=true means that the DS cannot be preempted

Edit parametens for SoftwareMapper 0 ol

Block_Documentatio... [ [Enter User Documentation Here

—

. . Target_Resource: P
Attributes to issue ke
Task_Priority:
';he task Rto 4 e o Lock out all other tasks from
ystem Resource e preempting this Task at the

o [  > SystemResource
Task_Mutual_Exclusion: g T w

Addd Remove Restore Defaults Preferences Help

8/18/2020 MIRABILIS DESIGN INC. 183
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Dynamic Mapper

Mapping of tasks on oup

u...} .
= Target processor, ot i TWE.GI;neral
Type: General witla p

= SystemResource Type: Double
= SystemResource Extend

Edit parameters for DynamichMapper — [ | x>

HMR’._DWJMQ'I‘IIHUQ.--ﬂ Enter User Documentation Here

Block_Hame: | SW_Mapgper
Database_Lookup: | Nane
Task_Name: [A_Task_Name
Targe!_Resource: | Board_Mame + ".PPC_7410_1"
| Task_Instruction: |A_tnstruction
e f————
T Task_Number: [A_Task_ID
Task_Priarity; '.n._F'ﬂuritY
} Task_Time: (A Time

§ Database_Expression: [Mone /* Advanced Feature: can use for any DB_Fid_Name below with database name */

Commit Add Remove Restore Defaults | Preferences Help
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Dynamic Mapper Overview

e This block accepts a data structure on the input and sends this along with the information in
block parameters to the target resource (processor or SystemResource).

e \When the resource completes the processing, the data structure is returned to this block, which
places it on the output port. The Task _Destination determines the target resource.

e The Destination, Instruction, Time and Priority can be accessed from the Database or the field
content. If the Database Lookup is the Linking_Name of a block, then a database is available.
The database row to use is matched with the Task_Name from this block.

e If the Database Lookup value is "None" or default, then no database is available.
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Dynamic Mapper to Processor

Mapping function to a target processor

ExpressionList  DynamicMapper
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writeStats To File

icti i DigitalSimulator2
« Generates Statistics for all the blocks in the model :
at the end of simulation 2
i Edit parameters for DigitalSimulator2 - ad X
* Writes into a Text File in the model directory N
digitalDebuggerExpr: "TNow »=10.0"
digitalDebugger: off -
startTime: 0.0
Queue Statistics 6.PPPPPRERERE sec stopTime: Infinity
|{B LOCK = "S5FR_S5rExtend_example.SystemResource_Extend”™, stopWhenQueuelsEmpty: i
DELTA = 9.0, writeStatsToFlk:
DS NAME = "Queue Common_Stats"™,
iD -1, checkAlFields:
TMNDEX =a, synchronizeToRealTime: 0
Number_ Entered = 7, timeResolution:
Number_Exited =1, ' 1E-12
Number_ Rejected =8,
Occupancy Max = 6.8,
gzzzgz:z;—:i:n j i : ;???????????B’ Commit | | Add | | Rermnove | |Rt5tore DefauHs| | Preferences | | Help | | Cancel
_ =1.8,
Occupancy_StDew = 1.4748554623882,
Queue_MNumber =1,
TIME = 6.9,
Total Delay_ Max = 4.8,
Total Delay Mean = 4.8,
Total Delay Min = 4.8,
Total Delay_ StDewv = @.a,
Utilization Mean = B.8%
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Using Channel Block

Types of System Components

~Entity
v/ BUS
v/ DMA Controllers

v/ Wireless Channel

=Using Channels in place of Timed Queue
v/ Add logic to each Server resource

v Contains both 1-to-many and 1-to-1 channel structure

v/ Add more details when access to the channel is provided
v Impact of data access or fragmentation

v Create multiple channels from a single buffer

V' Create non-blocking and blocking conditions
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Channel Blocks

* Channel, Channel_Priority, Channel N & Channel_Release
v Channel_N has a dedicated queue for each Channel

Channel
v Channel and Channel_Priority have a single Queue

v Channel_Priority support priority for ordering the queue only

» Model fixes number of channels Channel_Prinrity

* Queues request and allocates channels as they become available

« Channel Block
v Latency= Channels Activity + Channel_Rate * Packet_Size

Channel N
 Channel_N and Channel_Priority

V' Latency= Channels Activity

 Channel_Release releases the Channel and transmit next task

v Supports retransmission for rejected transactions




sing the Channel Blocks

MIRABILIS

DigitalSimulator

g

Channe_ame:
Crave Ptz M
Huasinr ol Clucani:

Pacet_Soe [vies;

Chrns kbt

Commit

VariableList

Edit parereters for Channed

& SimTime: 2.0E-00
e Link_Rate MBs:2.04 /8.0

# Basic_Header Byles: 24

@ Basic_Payload_Bytes: 256

o Bit_Error_Rate: 1.0E-07

@ Data_Structure: "demo.networking. TCP_IP_Model. TCP_DS"

- 0o % Feit parameters-for Channel finne

ot _Doamentsdon: [ Enter User Documertation Here

S Donsesaton: [F|Onter User Docusentabion Here

ExpressionList2

TimedPlotler3

Chare el Foac”

Chanedd_Harm: e Parc

Charne_Vurdis_pytes:

Link_Fshe_ MOz

“TEEK

Add Hemove | Fesion: Defouits

Hax Thanred_Fadeets:

S
Sowroe D7

Mg

Remove Pestors Defauks Preferences Felp: Cancel

Freferences

Help
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Scheduler

» Reordered based on

1. Priority ot ~3xgyne: Genaral
Type: General - reject_output
. Type: Genearal
* Queue Management: e
1. FIFO
2. LIFO
3. FCFS . [ R
4. Round Robin | osmihe
5. Weighted Round Robin i [ [
6. Weighted Fair Queuing e |
7. Deficit Round robin e BeEee . |
8. Strict Priority =
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Scheduler

Edit parameters for Schaduler - O o Edit parameters for Schaduler — O s
Block_Documentaticn:  [Jf|Enter User Documentation Here Block_Documentation: [ |Enter User Documentation Here
Block_Mame: o hoduler® | Block_Name: ["scheduler”
Quewe_Number_Feld: (inpat fuzus [ Queue_Number_Field: [Input.Queus
Prigrity_Field: | Inpust.priority Priority_Field: [Input.priority

Max_Queue_Length: (30 Max_Queue_Length: {30

i Number_of_Cueues: I |
Queve_Management: [ lncoming Token Resected Tai Do :— Incoming Token Rejected ] Tai Drop )
. — ; List_Of_Scheduler:

List_Of_Scheduler: Incomirg Token_Refected | Tail_ Drop LIFCH A
Quete-Weight-WRR. g&gﬁéﬁ-ﬂﬂ“m Queue Weight-WRR; IE:E(D} p
AN Drop_Froet_On.Ful s Fore e
Weight_Array-(WFQ & RED.|Random Early_Detection{RED) Weight_Array-(WFQ & RED...| pound_Robin

Transmission TimeRED: 12,069 Transmission Time-RED: ::ﬁ:ﬁ:ﬁnm:rﬁ%

Max_Threshold-RED: la [ Max_Threshold-RED: Dieficit_Round_Robin{DRR)

Min_Threshold-RED: f : Min_Threshald-RED: Strictly_Priority s
Max_Probabilty-RED: 1 : Max_Probabilty-RED: 01 l
Queue_Priority-RRP: 2,3, 1 : Queua_Priorty-RAP: {2? 1}

Add Rimiowe | | RestoreDetalts| | Preforsces Help Cancel Commit Add Remave Restore Defaults  Preferences Help Cancel
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Differences and Usage

* EventQueues and Queues
v EventQueue requires multiple inputs for store and pop
v Queues access required data from fields of the Data Structure
v Queues content and statistics access via RegEx

* TimedQueues and Server
v Timed Queue requires multiple inputs for store and pop
v Server access required data from fields of the Data Structure
v Server has SLOT queue types for multiplexed access
v Queues content and statistics access via RegEx




Differences and Usage

* Server and Delay
v Delay schedules each incoming data structure at the Current Time + Delay
v Delay block does not preserve the order
v Server block first queues each data structure
v Server block starts the delay only when the data structure is the head of the queue
v Server block preserves the order
v Server block queue is reordered based on Priority

* Server and SystemResource
v Server block is used when there are a large number of identical devices

v Bus with parallel lanes, multiple core, multiple input channels and output channels
v SystemResource is used when Requesters are distributed in the model
v There can only be 64 SystemResource in a model
Vv SystemResource support Preemption, hierarchical reference and advanced processing
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Learn More by Reviewing Training Recordings

Watch Tutorials

- Training Part 1 (54 minutes):
https://www.youtube.com/watch?v=9JHcLmO0Ow2-4

- Training Part 2 (65 minutes):
https://www.youtube.com/watch?v=LY-imgaSBwc

- Training Part 3 (42 minutes):
https://www.youtube.com/watch?v=3H7YaZ0wrwg
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Debugging
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Debug

 Debugging is the process of:
a. figuring out where the bug is
b. figuring out how to fix it.

* Debugging proceeds from the point at which the realization of an error occurs, to finding the
earlier point at which the error was introduced.
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Types of Debuggers

* Breakpoints - Batch Mode Simulation

* Stop & Restart » Power Timing Diagram

* Trace Tracking Variable Dump

* Animation * RegEX

 Dynamic Plotters - Script Debugging

* Listen to Port - Data Structure Fields

» Listen to Block - AutoSave

* Listen to Simulator - Logger for Verilog and SystemC
- Digital Debugger - Plotters & Text Display

* Error Messages
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Model Construction - Strategy

Create blocks as individual Sub-Models and Hierarchical blocks
> Test each Hierarchical block prior to adding to a big model

Build-in tests using Displays, debug statements

Check flows within a Hierarchical block using
o Animation and the simulation profiler set to Run mode

Check block usage
o Set Digital Simulator profile to Summary mode

Set a Debug flag for each Hierarchical or sub-model.
> Use this to turn on and off debug statement

Setup monitors for key fields.
- Look at a smaller set of output in the Displays and Listen
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During and End of Simulation

Error Message
o |dentify the block listed in the Error Description and the Block Highlight in the block diagram view

> Review Possible Solution description to resolve

Listen to Block to see if the sequence of execution is correct
Listen to Port to see if the input and output field values are correct
Variable Dump block and see the values of the memory

View Command Line at the end of the simulation for the summary of total Simulator events,
synchronous event, asynchronous mix events, time taken and memory used
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Follow the Data Flow

If TextDisplays has no output
> Check the block before it and follow up with each prior block

o Listen to Port to check the output values

Start at Hierarchical block levels to identify the right block
o Instance will display the Listen to Port.

Make sure the transaction is arriving from the correct source and going to expected destination

Does the Transaction ID sequence make sense?
Any special Transaction flags set, indicating mode of operation that is inconsistent with current
block
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dlefslifg]n
Animate Execution
- To view the dynamic operation of the model Di:zmw .
» The Executing Block gets highlighted
« The time to highlight a block is in milliseconds - . genes TexDisplay
» To Start Animation: W
Debug -> Animate Execution R

To Stop Animation:

Debug -> Stop Animating Debug Interfface Help

Listen to Simulator

Animate Execution

Stop Animating




MIRABILIS

dlefslifg]n
Text Display, Plotters, Statistics
- To graphically display and analyze data collected TextDisplay TimeDataPlotter
from the simulation. Cﬂ ﬂ
* Helps to detect any errors in the behavior v
« Statistics Generators - Generates statistics of all ResourceStatistics Statistics
resources and hardware blocks Statistic E [:rt
or
- Extracts the appropriate fields in the data structure i
or the entire object and display them.
* Plotter — Latency, throughput, etc ArchitectureSetup
» Text Display — Entire Data Structure, any value
coming in the input port |
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Statistics to Identify Behavior Errors

BMHE_Bus_FPreempt_Buffer_Occupancy_in_Words_StDew = 0.0,

Resource statistics Architecture Setup
DISPLAY AT TINE - 100.00000000000 sec -{ PISELAY AT TIME | TTIoos 11.42860 ws —oooe
{BLOCK = "Resource_Statistics.Queue", | AHB_Bus Delay Mean - 1.8E-8,
BMHE_Bus_Delay_Min = 1.8E-3,
DELTA = 0.0, AHB_Bus_Delay_StDev - 0.0,
I I WHE_Bus_I0s_per_sec_Max = 5249925 . 6375032512,
D5_NAME = "Queue_Common_Stats", AHB Bus_TDs_per_sec_Mean — 524998 6875032812,
WHE_Bus_TI0s_per_sec_Min = 524998 .6875032512,
ID = 6, WHE_Bus_I0s_per_sec_StDew = 0.0,
INDEH 0 WHE_Bus_Input_Buffer_Occupancy_in_Words_Mas = 8.0,
= BHE_Bus_Input_Buffter_Occupancy_in_Words_Mean = 3.473536842105253,
b E t d _ AHE_Bus_Input_Buffter_Occupancy_in_Words_M-in = 0.0,
umper_cniere = AHB_Bus_Input_Buffer_Occupancy in_Words_StDev — 3.4084789176194,
: _ AHE_Bus_Preempt_Buffer_Occupancy_in_Words_Mas = 0.0,
NUNbEF_EKTtEd - WHE_Bus_Freempt_Buffer_Occupancy_in_Words_Mean = 0.0,
Number REjECtEd = MHB_Bus_Preempt_Buffer_0Occupancy_in_Words_Min = 0.0,

DCC W, WHE_Bus_Throughput_MBs_Max = B.3993730000525 ,
WHE_Bus_Throughput_MEBs_Mean = B.3999790000525 ,
Dccupaﬂcy_l'“'leaﬂ = 20.0754716951132, AHE_Bus_Throughput_MBs_M-in - 8.3999790000525,
! MHE_Bus_Throughput_MBs_StDew = 0.0,
ﬂccupaﬂcy_M1ﬂ = D.D, BLOCE = ".Processor_Power_model .Architecturesetup",
Cache_Delay_Time_M = 5.0E-8,
DCCUPEHCF_STDE"J = 161462412546265, nghz_D:'I:;_Tji:Z_MZ:n - S.0E-Z,
Cache_Delay_Time_Min = 5.0E-8,
QUEUE—NumbEF = 1! Cache_Delay_Time_StDew = 0.0,
_ Cache_Hit_Ratio_Masx = 100.0
TIME - IDD'D’ Cache_Hit_Ratio_Mean = 100.0,
— Cache_Hit_Ratio_Min = 100 .0,
Total_Delay_Max = 91.018.25615545, et i AN - o
Total DETE}'_MEEH = 26.2911000907657, Cache_Memory_Used_By_MAC_ARMI_MB_Max = 9.6E-5,
- , Cache_Memory_lUsed_Byw_MAC_ARMS_MEB_Mean = 9.8E-5,
0Ta gla 11 = IJ, Cache_Memory_Used_By_MAC_ARMS_MB_M-n = 9.6E-5,
Tota] Delay M 0.0, Cache_M Used_By_MAC_ARMS_MB_StD 0.0
ache_Memory_Used_ By _StDew = 0.0,
TDTET_DETE?_STDEU = 23.8D5?259325954, Cache_Memory_lUsed_By_Total_MB_Max = 9.5E-5,
[ ] Cache_Memory_lsed_By_Total_MBE_Mean = 9.6E-5,
UTTTTEETTDH_MEEH = D.D} ?ache_ﬂemDry_?sed_?y_IDtaj_ﬂB_Mﬁn = ?.?E—S,
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dlefs]ilgln
. Traffic2
Listen to Port ot
Configure Ctri=E
= Displays each token passing through the port Customize Name
Used to check whether the data is flowing through the particul Jecumentaton ’
sed to check whether the data is flowing through the particular port e
< If no data on the "Listen to Port" window , it indicates that the model did Bring to Front  Ctrl=F
not generate any output from that block. Listen to Port
= If there is no data, then one needs to check the ports, or virtual e I
connections driving this block to see that they are being activated correctly. [ - matticr, |
DELTA = 0.0,
= Helps to debug errors in connections, routing and conditional branches. e o D
IKDEX =,
-Usage e e
e Right click the required port and select Listen to Port st Latincy -
Time Rrray = {0.0, 0.0},
Trace Array = ["guens in", "Queus out”},
length = 1.97T6588372232¢)
INFUT AT TIME e 1.5769883722330 sec =--
{BLOCK = "Praffic”,
DELTA 0.0,
05 NAME = "Header Only",
k1] =2,

—
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dle]s]i]g]n]
Listen to Block e B |
= Gives more insight into the internal block operation cendvoBack | cuies
= Shows the sequence of execution, entry/exit, virtual e
Send, threads s
Support coverage i >
e All blocks except
= Hierarchical blocks N
e instantiated hierarchical class _at
= Provides simulator level information relative to o
methods being fired, and so on. Simulator information e 5 I
Is most useful for evaluating custom blocks in the
simulation environment. - o
= Right click on the block and select Listen to Block w -




Error Message

MIRABILIS

Message

 Highlight Error Block
* And Error Message

Mirabilis Design Inc.

er

Traffic Exrassionkisl
k= |

[%¢

Exception

Block
Errar

Exceplion: Event Time (0.0) is less than current Sim Time (5.0):
Block: .T1.Traffic
in .T1.DigitalSimulator

Exprassionlisi? TimaDataPioter
wlInput_Rate: 1.0 =
g Y

» Exsculion_lime; 2.5

Dralay TaxDisplay

Ly .

: T1.DigitalSimulator
: Problem firing next Event in Digital Simulator.

| Disrniss | Display Stack Trace

207
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Fields of the Data Structure

» Each Data Structure (DS) has header fields that

provide information as to its source, ID increment, ~ DISPLAY ATTIE ~ -—--—-- 0.0 pg -—----
and time created. {BLOCK = ‘Traffic,

- Traffic field list the originating block DELTA = 0.0,

. : DS_NAME = "Header_Only",
+ ID indicates the sequence of generation 10 1
« TIME is a generation ’Fime stamp TNDEX _ g:
» These are valuable clues if a request does not TINE = 0.0}

arrive or arrives out of order.
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Time and Task Tracer fields

« Set of arrays that are updated with the name and time stamp every time the
Data Structure enters or departs a Resource or Architecture block.

Tne_Array = 0.0, 5.06-4, 5.0e-4, 1.0E-3},
T1ne_In_Resaurce = 5,084,
Trace Array = {"Server_n", "Server_out", "Scheduleran", "Scheduler_out"}H}
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Tracer

 Enables the capture of execution of multiple Scripts from
one location and the content is written to a field.

ScriptTracer

* Helps to check the interaction between scripts and if the -
sequence of execution of instructions is correct. Jdonipt Fnacan

» Data is written into a file called VisualSimTraceLog.txt which
can be seen under users/user folder/.VisualSim/
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Memory Dump/Variable Dump

* This outputs the current value of all the global and
local variables in the model

Variable Dump

 The output is a data structure with each field
representing one of the memories.

e Full Library ->Model-> Utility-> Checkers->
Variable_ Dump
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dlels]ilg]n]
Power Timing Diagram
» Used to analyze the power consumption, battery
discharge, dynamic system changes, power state Howertadie
changes of the devices which impacts the system Manacer 1l
timing. |
» OQOutputs the instantaneous, average and e ———
State_Change information of top level and the other e Edit Special Help -
powerTable located in hierarchical blocks. SR =)
— Ave_Pwr
- Power Statistics and Report T 04l ;g mstant.
v Instantaneous Power (port) &) % Avg -
v Average Power consumed (port) E E:E_
v Power Dissipated (port) ~k A —
/ Instant (powerCurrent) and total power consumed 0.0 0> 1.0 (1'5 )2"3 23 y
Sim Time (5ec x10

(powerCumulative) by device
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dlels]ijg]n]
* Batch Mode Simulation enables the user to schedule PlotVanager
multiple simulation runs with different parameter =
values.
* The Plot manager is linked to the Post Processor |
.The SUCCESS Or faI|Ures Of the SImU|atI0n runs are feV:;;_F::;;I_‘u’ideo_Frames_}l_‘u'ideo_Frames_%_‘u’ideo_Frames_ﬁ_‘u’ideo_Frames_T_‘u’ideo_F... — | =
reported on the terminal windows executing the
script and in the x10° | | __ANALYSIS_PLOT_SW
"Batch_Mode_Results Summary.txt". _ |
— —_ —_ 245 -
ds_3 =
ds 4 =
240 1ds_ 5«
ds_6 =
2.35| j bt
ds 8=
1I.2 1I.4 1I.6 1I.B 210 2I.2 2i4 216
x10™
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RegEX

* Provides status and visibility into resource and
hardware blocks in the execution flow.

v'readAllVirtual() - Provides the List of virtual Blocks in the model.
v'readAllMemory( ) - Provides a output of all local and global memories and their current value.

v getBlockStatus( ) - The statistics for the blocks are generated using the getblockStatus RegEx
function with the type, length, stats etc.,

v getResourceActivity( ) - Used to access the information in the database block. It returns an
array of the current queue length of the resources listed in the named column.
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Script Debugging

* Breakpoints

* Check variables scripl2

* Profiling | "MyMachine”

- Single cycle step-through p| /" ListofE -
Result A

« Script Profiler

« sendToCommandLine(*MyMessage”) added to script

« Build-in DEBUG messages for subsystem
v Entering, Exiting Subsystem

v Executing each major block
v Unexpected states
v One line per transaction, easy to read



Script Profiler

 Keeps track of the number of times a statement executes and the average time the
statement took to execute down to the nano-second level.

* Referred to as Code Coverage in lower level verification testing

« Used for finding Algorithmic Bugs after finding functional bugs

Profiling

* Generates the Instruction Mnemonics for the execution of the script

« Used to check the Algorithmic Flow
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dlels]ijg]n]

* Provides a sequence of execution for the T

Selec.tEd SimU|ati0n' 4 Edit parameters for DigitalSimulator - O X
* Integrated with Digital Debugging utility in s -

the Digital simulator. B .
* This window displays the usage statistics, ;j;g::g::fﬁmw T ———————
current block execution, and model et

summary information. s
'DEbug -> Listen to Simulator [ Commit |~ Add || Remove | RestoreDefaults| Preferences || Help ||  Cancel

Debug Interface Help

Listen to Simulator
Animate Execution

Stop Animating




Digital Debugger parameters

* Off — Disables the Debugging Mode

* Pause — Turns the Debugger to Stop at every block in the model Flow. Provides summary at the end
of Simulation

* Run — Records the order in which each block is fired in the model. Provides summary at the end of
simulation.

* Summary Only — Generates the List of all the blocks at the current level of simulation and the levels
below

For each Block
v/ Records the number of time each block is fired in the model

v/ Average execution time for each firing
v Total time spent in each Block
VIt also lists the Blocks that are not executed in the model




Pause and Resume

« Saves the simulation data, events and status in a file
» Handy to debug simulations that run for a large period of time.
 User can analyze system behavior at various points in the simulation.

 User can pause at a timestamp and analyze the system response and continue simulation step by step from that
point onwards.

* The system can be analyzed for required functionality and also helps the designer to identify if the crucial tasks
are being executed within the deadlines.




Autosave

» VisualSim provides the ability for the user to continuously save the currently open
model, if they are modified.

 The interval between the saves is set in the VSconfig.properties. The format is:
Auto_Save Time=2 Where the number on the RHS is the time interval between saves.

* The intermediate xml files are saved in the <User Home>/VisualSim directory.
» The format is as follows: Scheduler SW_FCFS_Preempt_ 20151127 143903.xml

Where
File Name : Scheduler SW_FCFS Preempt
Date : 20200214- Here is it 2020 February 14
Time : 193603 is 7:36:03 PM
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Checking Timing and Events

 Check expected order of execution
 Check Event Names match between WAIT, EVENT

 Check Event_Name field is removed after use and not reused inadvertently
 Check whether transactions are generated at the clock boundaries

* Perform listen to block of Script to see timing of transactions, types
v Add messages to keep track of array values

V' Try to capture the essence of the block execution in one line messages
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Other Debugging Functions

 Code Debugging
v Attach a standard debugger to the process

v Add any compiler options to the batch file
v Copy logger.Properties from doc/SystemC directory (Used in CustomCPP, Verilog and SystemC)
« Visibility into all communications and execution at code-level
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Configuring System Blocks




Digital Simulator

Where to get digital simulator?

DigitalSimulator

s
—;th_;'—'a‘;ff B visualSim Architect - Unnamed
-

e e e Common Parameters to Edit

E & =~ = | & Iy

Firnd
Libr . -
ATy | Tree Edit parameters for DigitalSimulator — O s
Dovcurment
‘ Model Setup
----- B DigitalSimulator digitalDomainOnly:
----- B» Parameter = -
----- B RangeParameter = digitalDebuggerExpr: "Thow >=0.0"
----- B PullDownParameter = digitalDebuager: off w
----- B Parameterlist startTime: 0.0 . . .
----- @ varisblelst = Simulation Duration

----- ﬁ% HierarchicalBlodk
----- ﬂE Dynamiclnstantation stopiVhenQueuelsEmpty:
..... B SelectInstance writeStatsToFile: [(e—

""" i i Enable Statistics Report

Results synchronizeToRealTime: O

File IO timeResolution:
Behawvior
Mappers
Resources
Powver Commit | | Add
Hardware Setup
FrocessorGenerator
Memory
HardwareDevices
Interfaces and Buses
Full Library
UserLibrary

1E-12

| Remave | |Rstme De{au||s| | Preferences | | Help | | Cancel
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dlels]ilg]n]
Mode! Setup
1. Drag-n-Drop the parameter from Library Folder » fy Digitzlsimulator
Model Setup >Parameter (‘parameter=') into an open el
Block Diagram Editor window. - ki
e Parameter
2. Right-click to select Customize Name of parameter S S
& enter a name. Name must be unique, else BDE will S
generate exception. cndtoBack  Ctrle
Bring to Front Ctrl+F
@ Speed: 1000.0
3. Double click the new parameter name to set the
value of the parameter.
Edit Pararneter Speed >
@ Speed: | 1000.0]
| ok || Cancel |
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Variables

VariableList

| Edit parameters for VariableList - O *
Library Tree
Document -~ |

m Block Documentation: [ Array variable: Array can contain any types. a1l items of an array must be the
Model Setup same. Variable can be initialized with all items different or can be set with
- s DigitalSimulator a defaulr. pefault can be a DS Template or a value.

Data Structure Variable: variable can be defined as a Data Structure.
- [ Parameter= There are Two ways- de‘F1n1ng the DS in the line or referencing a template.
- ffp RangeParameter= g
- @@ PullDownParam

Memory Type: Memory can be defined as global or local type. Local is
available in the current window. Global is available to the entire model.
Global variables can be defined anywhere in the model.

. %Va”ameus Memory_Init_Tet:  [F /¢ Memory Initialize Template : ,
- g HierarchicalBlock Name Type Value ® )
T ; - varint global 1 . /* Integer variable #/
;g DynamicInstantiation vardbl global 1.0 : /* Double variable */ , )
- [ SelectInstance vararra¥ global {1,2,3,4} ; /* array variable. Array can contain any types. A1l items of an a
EE ScriptTracer array_of_array global 50:{50:0}} ; /% Array of Arrays */ . .
variablel global 10:Processor_ps} ; /* DS Array with processor_ps template with 10 index.®*/
e varps glabal Processor_Ds ; /% Defines a variable with pata structure with vs/data/Process
et varpsl global {first=1, second=2.0, th1rd?”5tr‘1n?"} i /% Fields defined here */
varstr global pestination ; /* String variable ®
varbool global TRUE ; /* Boolean Mmemory of TRUE or FALSE */
varlong global L ; /* Long variable */

£

List of possible Variable types

Commit add LML« Set to local or global




Library Tree MIMBI_IS

D t
oooonn

_ Traffic
Traffic i Traffic

Tral I i C :-___é. 4‘/_ *ﬁ TriggeredTraffic
' 1 i [l CustomTraffic

. i il TrafficReader

. . , ﬁ Delay

- Double click to configure - @ Clock

Results
— File IO [——

Edit parameters for Traffic Behavior % Default:- Header, Pulse
Manners
Processor_DS and Task Class

BlDEk_DDEUITIE‘ﬂtatiDn: Enter‘ User Documentation Here

\I\//I?an/M In Data_Structure_Name: "Header"

alue . 3 —_——
el Select custom Data Structure File Browse
Start_Time: 0.0 ————— Delay to start output
Value_1: Input_Rate
/ Value_2: 2.0

Random_Seed: 1234571 Select the “Time_Distribution”
Time_Distribution: G i i

Max/Std Dev Value - e according to design
Number_of_Transactions: Maxint

< >

Restrict the number of
transactions

Commit Add Remove  Restore Defaul.. Preferences Help Cancel
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Custom Traffic

Library Tree
Document
e ;aT:afﬁc Edit parameters for CustomTraffic — U X
= B TriggeredTraffic . :
- [l CustomTraffi Block_Documentatio... (|Enter User Documentati ”
= B TrafficReader
, & Delay
ﬁ Clock
Results
File 10 Data_Structure_Name: | "Header” Time_Interval is period of traffic
'E;ehavmr CustomTraffic | fileOrURL: -
anners »g
Start_Time: 0.0 . . . .
Time_Interval: Time_Pause is quiet period
e between transfer range
Number_of _Transactions: Maxint \
< > T Number_of_Transaction
Commit Add Remove during each Time_lInterval




1
Trace File Input —

File Format- csv file only

 First line are the column names
» Data type per column

» Values of any data type

| Cache_Address,A Instruction,D_Cache Address

array,array,array
["0x1044c" "0x10450" "0x10454"},{"mov","mov","Idr"},{"0x00","0x00","Oxbefffe50"}

TraficReader

Output one row for

_ each trigger
Trigger one row h
Boolean value with

false being EoF
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Using Traffic Reader Block

/ Merge Input and Trace row

set_Instr_Field

TrafficReader

port_0

Input trigger, Use Processor_DS port2
for Hardware

To and return from

L processor, bus or memory
rmv] Hello_Msg T

port3

Loop until file is empty

Send out when file is done
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Delay

Library Tree

Document

Traffic
= & Traffic
' B TriggeredTraffic
i [l CustomTraffic
i [l TrafficReader

i Dela
b & Clock
Results e
. "gngu;.'le...
File IO .ﬂ- R
Behavior
Manners Edit parameters for Delay - u X
BInck_D{:-l:umentatiDﬂ: Enter‘ User Documentation Here N
Input.FieldName
Variable
Delay_Value: input.length| v — Parameter
< > RegEx expression
Commit Add Remove Double value

Mirabilis Design Inc. 231 Return



File I/0

MIRABILIS

Add to existing file

Overwrite current content

8/18/2020

Any data value

Edit parameters for FileWriter

Block_Documentatio... (3

Enter User Documentation Here

o

fileMame:

append:
nfirmCverwrite:

Commit

File txt

L]
E:

Add Femove

Restore Defaults

»

MIRABILIS DESIGN INC.

Library Tree

Document ~
Model Setup
Traffic
Results
- [ FileReader
- i FileWriter
= g Database

FileWriter
B CSvWwriter
- i [ Excel

‘- @ GEM5_Wrapper
Behavior
Mappers
Resources
Power
Hardware Setup

DrnraccnriZanarator

4

fileName to save in model folder
Using Selector button for full path

232
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Write Stats To File

DigitalSimulator2

e
gﬁg Edit parameters for DigitalSimulator2 - ad X

Select in Digital Simulator

digitalDomainOnly:
digitalDebuggerExpr: "TNow = 0.0"
digitalDebugger: off -
startTime: 0.0

Queue Statistics 6.PPPPPRERERE sec stopTime: Infinity

|{B LOCK = "S5FR_S5rExtend_example.SystemResource_Extend”™, stopWhenQueuelsEmpty: i

DELTA = 8.8, writeStatsToFile:

DS_MNAME = "Queuwe_Common_5tats”™,

iD =1 checkAlFiglds:

»

TMNDEX =a, synchronizeToRealTime: 0

Number_Entered =7, § .

— meR esolution:
MNumber_Exited =1, 1E-12
Number_ Rejected =8,
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