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Preface

About This Guide

The goal of this tutorial is to provide a quick introduction to SmartXplorer and how its
capabilities can be used to help achieve timing closure.

This tutorial is delivered in two forms, each centered on the main user flow using the ISE®
toolset:

The first is targeted to ISE Project Navigator users. In this section, we show how
SmartXplorer can be used from Project Navigator.

The second is targeted to command line users. Since a majority of Microsoft Windows
users use Xilinx tools from the ISE Project Navigator environment, for command line
users, we will mainly focus on using SmartXplorer on the Linux platform. Of course,
you can easily adapt the provided material for Microsoft Windows operating systems,
if required.

Both forms contain a similar set of labs, each with step-by-step exercises allowing you to
learn different aspects of SmartXplorer.

Important! Starting with the 12.1 release, SmartXplorer supports Xilinx® Synthesis
Technology (XST) and Synplify synthesis tools. Before running multiple implementation
strategies, you can now execeute several synthesis strategies in order to select the best
synthesized netlist for implementation runs. Synthesis in SmartXplorer is supported in command
line mode only. It is not supported from the ISE environment. Please refer to the SmartXplorer
tutorial targeted for command line users if you are interested in synthesis.

Please note that not every SmartXplorer option and functionality is covered in this tutorial.

Guide Contents

This manual contains the following chapters:

Chapter 1, “SmartXplorer Overview”, gives a description of SmartXplorer
capabilities.

Chapter 2, “Tutorial Description”, provides general information about the features
covered in each lab. We also describe the time required to complete each lab segment.

Chapter 3, “Preparing the Design for Labs”, contains instructions on how to obtain
the designs for each lab.

Chapters 4, 5, 6, and 7 contain detailed information for each lab. Each includes an
overall summary for that lab segment as well as the detailed instructions required for
you to complete the lab.

¢ Chapter 4, “Lab 1: Basic Flow”
¢ Chapter 5, “Lab 2: Creating Custom Strategies”
¢ Chapter 6, “Lab 3W: Running Multiple Strategies in Parallel (Windows)”

SmartXplorer for ISE Project Navigator Users www.xilinx.com 5
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¢ Chapter 7, “Lab 3L: Running Multiple Strategies in Parallel (Linux)”

e Appendix A, “Custom Files”, provides examples for a custom strategy file and host
list files. In addition, it contains a set of SmartXplorer configurations dedicated to
various tasks.

Additional Resources

To find additional documentation, see the Xilinx® Web site at:

http:/ /www.xilinx.com/support/documentation/index.htm.

To search the Answer Database of silicon, software, and IP questions and answers, or to
create a technical support WebCase, see the Xilinx Web site at:

http:/ /www.xilinx.com/support/mysupport.htm.

Conventions

This document uses the following conventions. An example illustrates each convention.

Typographical

The following typographical conventions are used in this document:

Convention Meaning or Use Example
Messages, prompts, and
Courier font program files that the system speed grade: - 100
displays

Literal commands that you enter

c i bold . .
ourier bo in a syntactical statement

ngdbuild design_name

Commands that you select from

File —Open
Helvetica bold amenu
Keyboard shortcuts Ctrl+C
Variables in a syntax statement
for which you must supply ngdbuild design_name
values
See the Development System
Italic font References to other manuals Reference Guide for more

information.

If a wire is drawn so that it
Emphasis in text overlaps the pin of a symbol, the
two nets are not connected.

An optional entry or parameter.
However, in bus specifications, | ngdbuild [option_name]
such asbus[7:0], they are design_name

required.

Square brackets [ ]

A list of items from which you

Braces
t must choose one or more

lowpwr ={on|off}
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Conventions

Convention

Meaning or Use

Example

Vertical bar |

Separates items in a list of
choices

lowpwr ={on|off}

Vertical ellipsis

Repetitive material that has
been omitted

IOB #1:
IOB #2:

Name = QOUT’
Name = CLKIN’

Horizontal ellipsis .

Repetitive material that has
been omitted

allow block block_name locl
loc2 ... locn;

Online Document

The following conventions are used in this document:

Convention

Meaning or Use

Example

Blue text

Cross-reference link to a location
in the current document

See the section “Additional
Resources” for details.

Refer to “Title Formats” in
Chapter 1 for details.

Blue, underlined text

Hyperlink to a Web site (URL)

Go to http:/ /www.xilinx.com
for the latest speed files.
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Chapter 1

SmartXplorer Overview

Introduction

Delivering timing closure in the shortest amount of time is the ultimate SmartXplorer goal.

Timing closure is undoubtedly one of the most challenging aspects in modern FPGA
design. Xilinx is committed to assisting designers overcome timing challenges by:

¢ Improving synthesis and implementation algorithms,

e Providing powerful graphical analysis tools such as PlanAhead™ software and
FPGA Editor.

Although FPGA tools have become easier to use while offering ever more advanced
features, it is difficult to anticipate all design situations. Some may stay hidden until the
very last stages of a design cycle.

Regardless of their experience level, designers usually try to explore several possibilities
by changing different tool options before deciding to make a change in their HDL code or
trying placement constraints. Changing tool operations is a very easy thing to do. The
main question facing the designer is this: How can a better set of options be identified in
the first place?

Key Benefits

SmartXplorer has two key features:

e [t automatically performs design exploration by using a set of built-in or user created
implementation strategies to try to meet timing.

Note: A design strategy is a set of tool options and their corresponding values that are intended
to achieve a particular design goal such as area, speed, or power.

e It allows running these strategies in parallel on multiples machines, completing the
job much faster.

Design Strategies

SmartXplorer is delivered with a set of predefined, built-in strategies. These strategies are
tuned and selected separately for each FPGA family. This selection is revised for each
major release to ensure that we have the best possible correlation with current software
version.

Many designers create their own design strategies or scripts based on their experience.
SmartXplorer allows users to integrate these custom strategies into the system and either
use them exclusively or combine with some predefined strategies.

SmartXplorer for ISE Project Navigator Users www.xilinx.com 9
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SmartXplorer is not simply a tool to use during the late, time-limited portion of the design
cycle. It can be used during the entire project cycle, preventing or reducing emergency
situations at the end of the design cycle. We suggest running it on a regular basis to
monitor your design and ensure timing results stay within an acceptable range.

Exploiting Parallel compute platforms

Executing several design strategies (jobs) in parallel is a powerful feature which allows
designers to complete the project faster. This specific nature of this feature depends on the
operating system in use.

Linux OS

SmartXplorer can run multiple jobs in parallel on different machines across the network.
This can be done in two ways:

¢ You have a regular Linux network: in this case, SmartXplorer manages the jobs
distribution across the network. You must provide a list of machines which can be
used.

e SmartXplorer supports LSF (Load Sharing Facility) or SGE (Sun Grid Engine)
compute farms. In this case, LSF or SGE manages jobs distribution. You must specify
the number of machines which can be simultaneously allocated to SmartXplorer.

If you do not have access to the Linux network, but you have a personal Linux machine
with multi-core processor or several processors, you can still run several jobs in parallel on
this machine.

Microsoft Windows OS

In the current release, SmartXplorer allows several strategies to be run in parallel on a
single Windows machine, if it has a multi-core processor or several processors.

Using a Single Linux or Windows Machine

If you do not have access to multiple Linux servers on a network and can only use your
local computer, make sure your machine has at least one multi-core processor or several
processors.

First, you must estimate how many jobs your machine can run simultaneously.

Theoretically, the number of jobs you can run in parallel is calculated in the following way:
Nb_Of_Jobs = P * C

Where P is the number of processors and C is the number of cores per processor.

If you have 4 dual-core processors, then you can run 8 jobs in parallel.

However, depending on the available memory;, its speed, the speed of your hard drive, etc.,
your computer might not be able to deal with the maximum number of jobs calculated
using the above formula.
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Depending on your calculations, following are some tips you can use:

Tip1: If due to the memory requirements of your design, your machine can run only a
single strategy at a time, then you will need to run all strategies sequentially. This is a good
situation for using an overnight run of SmartXplorer.

Tip2: When trying to solve timing problems, you can work on smaller blocks separately
from the rest of the design. Your machine might be able deal with multiple strategies in
parallel for these blocks. If this is the case, parallel jobs can save you a lot of time.

SmartXplorer for ISE Project Navigator Users www.xilinx.com 11
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Chapter 2

Tutorial Description

Throughout the tutorials, we will use a small design to allow you to complete the labs as
quickly as possible. Less than 30 minutes is required to complete the entire tutorial, which
covers all of the major features of SmartXplorer.

We strongly suggest running the labs in order (Lab 1, Lab 2, etc.). However, the labs are
independent and therefore can be run out of order if you wish to immediately focus on one
particular functional area.

SmartXplorer has two key features:

e It helps to achieve timing closure by using the predefined built-in or user-defined
design strategies.

e Itallows running these strategies in parallel on multiple machines, completing the job
much faster.

For the sake of clarity these two key features are represented separately within this tutorial:

e Lab 1and Lab 2 are dedicated to the aspects of timing closure. All design strategies in
these labs will be run sequentially (the feature that allows running several strategies
in parallel will be intentionally disabled).

¢ In contrast, Lab 3 is dedicated to running multiple strategies in parallel.

Since the job distribution across multiple machines is supported on the Linux OS only,
Lab 3 is divided into two parts:

¢ Lab 3W is dedicated to the Windows users having either a multi-core processor or
a multi-processor machine.

¢ Lab 3L covers Linux users having access to a Linux network, LSF and SGE
compute farms, or running either a multi-core processor or a multi-processor
machine.

SmartXplorer for ISE Project Navigator Users www.xilinx.com 13
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The following table provides a brief overview of all the labs:

Table 1: Lab Overview

Lab No. and Title Duration Covered Features

Lab 1: Basic Flow 15 min How SmartXplorer is integrated into Project Navigator and can be easily
launched
How final results are reported, stored, and can be further used
How to run additional iterations to improve upon previously obtained
How to configure SmartXplorer to run the predefined strategies and
additional iterations at once (for example, overnight runs)

Lab 2: Creating Custom 5 min How to create a custom strategy file and use it in SmartXplorer

Strategies

Lab 3W: Running 5 min How to run several strategies in parallel

Multiple Strategies in

Parallel (Windows)

Lab 3L: Running Multiple 10 min How to set up the environment and run multiple strategies in parallel

Strategies in Parallel
(Linux)

A regular Linux network is presented, as well as LSF and SGE compute
farms

Knowledge Prerequisites

The labs require some basic knowledge of the ISE Project Navigator environment. Before
starting these labs, you should know:

The major steps of the Xilinx FPGA implementation flow and how to run them:
Synthesis, Translate (NGDBuild), Map, Place & Route, and Timing Analysis (TRCE).

Ibw to open and close an existing project.

14
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Preparing the Design for Labs

This section provides detailed instructions on how to prepare the design for each lab.

Design Description

You will use the small stopwatch design throughout this tutorial for each lab, targeting a
Spartan®-6 xc6slx4-3tqg144 device.

Instructions (Linux & Windows)

1. Download UG689.zip file from here.
2. Create an sx_labs directory, where you will store all SmartXplorer lab data.
3. Copy the UG689.zip file to the sx_labs directory.
4. Unzip the UG689.zip file. Ultimately, you should have a directory structure similar to
the following:
Falders ¥ [ 3Dipcore_dir |2 stopweatch.vihd
| =) stoprwatch.uct = stopwatch. xise
= ) sx_labs * |2 crts0.vhd
S |5k 1 |2 decode. vihd
% 1) ipcare_dir |2 hexzled. vhd
+ I lab2 |Z)smalicnir, vid
# ) lah3 s @statmach.vhd
Each lab directory contains an ISE project, named watchvhd.xise.
SmartXplorer for ISE Project Navigator Users www.xilinx.com 15
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Lab 1: Basic Flow

Objectives

The goal of this 15-minute lab is to cover:

e How SmartXplorer is integrated in the Project Navigator environment
e How to run each of the predefined SmartXplorer Strategies
¢ How final results are reported, stored and can be further used

e How to run additional iterations based on the previously obtained results in order to
improve timing

Lab

Step 1: Open Lab project

Open the stopwatch.xise project located in the lab1 directory.

Step 2: Run SmartXplorer with Default Options

For this step, we will run SmartXplorer with all default options. We will highlight the main
steps of the flow and comment on the results.

1. Select Tools > SmartXplorer > Launch SmartXplorer, or click the SmartXplorer toolbar

button 'f .

SmartXplorer for ISE Project Navigator Users www.xilinx.com 17
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% Launch SmartXplorer -[0][x]

~Exploration Mode

® Use built-in SmartXplorer strategies:

() Use built-in SmartXplorer strategies for Congestion Reduction
() Use current process properties and iterate Cost Table only - Starting Placer Cost Table E

Maximum number of runs s

[] Run all strategies/iterations (even after timing met)

~Host Mode to run SmartXplorer iterations
@ Use hosts specified in list below

|| Add

Remove

() Use host list file ]

Program to execute commands on remote hosts

Other SmartXplorer command line options

I—sf my_strategy.txt ]

[] Automatically copy best result to working project directory when SmartXplorer is complete

l oK H Cancel H Help l

Figure 4-1: SmartXplorer Dialog Box (Linux)

£ Launch SmartXplorer ['5_7

Exploration Mode

(*) Use built-in Smartzplorer strategies

() Use built-in Smartxplorer strategies For Congestion Feduckion

() Use current process properties and iterate Cost Table only - Starting Placer Cost Table

Mairmum nurmber of runs

[] run all strategiesfiterations {even after timing met)

Parallel Processing Options

Mumber of parallel runs on this machine

This is intended For use on computers with multiple processors, The defaulk value is the number of processors available (2.

Other Smart¥plarer command line options

[] automatically copy best result to waorking project directory when SmartXplarer is complete

[ OF ] [ Cancel ] [ Help ]

Figure 4-2: SmartXplorer Dialog Box (Windows)

2. Launch SmartXplorer with the default options selected by clicking the OK button.
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The SmartXplorer flow consists of multiple Map, Place & Route and TRCE runs with
different options. At the beginning of each run, Project Navigator automatically runs
the Synthesis and Translate processes if necessary.

Processes: stopwatch - inside

= Design Surmmaty fReparts
Design Utilities

? User Conskrainks

P Synthesize - %57

f2  Implement Design

P2 Translate

) Map
f)  Place &Raute

[ B (-

Once running, SmartXplorer creates a status table where it will display work progress
and final results summary. Each row in this table represents one of the seven
predefined built-in SmartXplorer strategies; in this case, for the Spartan-6 family.

This table is progressively updated during SmartXplorer run. Here is an example of an
intermediate status:

Strategy Host Output Status Timing Score Fun time Copy Results
MapExtraEforiOReq ‘Maone Mone Maone ] Mane Copy Results
MapGlobOpt ogOptRegDup | local-po runz Mapping O 00h 00m 035 Coby Results
MapFegDup HNone Mone Mone MNone CDD\I’ Results
MapGlobOptioReg Morne Mone Mone Maone Copy Results
MapLogOptRegDup None Mone Mone 0 MNone Copy Results
MapExtraEfforts Fore More More: 0 Mane Copy Results

As you can see from the Done status in the Status column, the MapRunTime strategy
has been completed. The process took 40 seconds and the final timing score is 1806
(timing constrains were not met). This row has a green background meaning that, so
far, this strategy provides the best timing results in the current SmartXplorer session.

The MapGlobOptLogOptRegDup strategy is still running and it is going through the
Mapping step: Mapping.

Eventually, SmartXplorer completes all strategies and we have the following status
table. From a timing perspective, the MapGlobOptLogOptRegDup is the best strategy
as it has the smallest timing score.
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Strategy Host Output Stafus Timing Scare Run time Copy Results
Jii ‘local-pc runs Done 6785 00h 00m 393
VeGBhpiogOpFecbs bcsbpe w2 Doe 28 OhiOmés [ ComvReni
MapRegDup locak-pe rund Done 1081 00h 00m 38s
MapRunTime locak-pe runl Done 1806 00h 00m 40s
MapGlohOptOReg locak-pe run3 Done 7630 00h 00m 425
MaplogOptReghup locak-pe rung Done 1612 00h 00m 393
MapExtraEffort? locak-pe run? Done 1817 00h 00m 393

3. Click on the Done link in the Status column of the MapGlobOptLogOptRegDup
strategy to open a design summary and then access all reports generated for
MapGlobOptLogOptRegDup.

E File Edit Wiew \Window Help - 8%
FBHE I
+ | = Design Overview ~ Performance Summary 1| ~
Ll [ T — 3 B
ST Final Timing Score: | 243 (Setup: 248, Hold: 0, Component Switching Limit: | Pinout Data: | Pinout Report
@ [2] 10B Properties 0
@ B M_Dd_UIe Level Utlllzatlm Routing Results: | All Signals Completely Routed Clock Data: | Clock Report
[2] Timing Constraints
c) @ Pinout Report __| || Timing Constraints: | X 1 Failing Constraink
@ [2 Clack Repart
- Errors and WWarnings
;E 2 Parger Messages Detailed Reports {working -1
@ Synthesis Messages directory="C:/sx_tutorial/lab1/smartxplorer_results/run2"™)
M @ Translation Messages Report Name |Status Generated Errors Warnings Infos
[E) Map Messages ¥ || | 2ynthesis Current Tue May 4 0 LWarning (1 |2 Infos (2 new)
Diesign Properties Repart 193142 2010 el
[] Enahle Message Filtering Translation Current Tue May 4 0 0 il
Optional Design Summary Contents Repart 15:31:46 2010
[ show Clock Report Map Repart Current Tue May 4 ] ] & Infos (5 new)
[ show Failing Constraints 15:33:05 2010
O Show Warnings Place and Current Tue May 4 il LWarning(l |0
[] show Errors Route Report 15:33:14 2010 newl
Power Repork B
Post-PAR, Static | Current Tue May 4 1] u] 2 Infos (2 new)
Timing Repart 19:33:20 2010 3
= Diesign Summary B8 |
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Step 3: Using SmartXplorer Results

In this step, we will show how generated SmartXplorer Results can be further used.

In the Processes window, the Map and Place & Route processes do not have status icons,
which indicates that they were not run. This is because the SmartXplorer flow is as a

parallel flow that coexists with the regular (non-SmartXplorer) flow in the ISE Project
Navigator environment.

Processes: stopwatch - inside

= Design Summary,/Reports
W Design Utilities
ﬁ‘ User Constraints
2@ synthesize - xST
= P Irnplement Design

# P Translate

# 82 Map

- 2  Place & Route

P2  Generate Programming File
+ @ Configure Target Device

¥

nEn

All SmartXplorer results are stored in the smartxplorer_results directory, independently

from the regular flow. Each SmartXplorer strategy is stored in a separate directory: runl,
run2, ..., run7:

Address |3 Chsx_labstablwatchvhdis marteplorer_results\yrunl v | B co

Fold q q 5)_xmags stopwatch, b
e Mal_n Proje':t B watchvhd_xdb & stopwatch.unroutes
= O =x_Jabs Directory

“ F|stopwatch.bld maptimingextraeffort. xds

| watchvhd. ise = stopweatch_surmrnary. sl

2 _ngo stopwatch_map. map = stopwatch_usage.xml
) _xmsgs Bhletnnwatrh nar.rev & stopwatch.xpi
+ 3 ipcore_dir Smartxp|0rer = stopwatch_map.rpt

= 1) smartiplarer_results Directory Structure B stopwatrh_par arpt
) smartplorer [ stopwatch.rgd
Sm PG

i =l stopwatch_map.ngm
# 15 run2 =) watchwhd ntrc_log
# 2 run3 [ stopwatch.pad
15 rung (] stopwatch.par
% 1) rung Estopwatch pef
+ 5 rune =] stopweatch, phws
# (3 run? [ stopwatch.syr
Gy Do
# ) watchvhd_xdb @smartpre\fiew-twr
. 7 [ xst S ¥/ ) stopwatch. twr

SmartXplorer results can be imported (copied) into the regular Project Navigator flow for
further use. You can do this to generate a programming file or to run detailed timing
analysis, simulation or power estimation. To copy results, do the following:

1. To copy the MapGlobOptLogOptRegDup strategy results to the regular Project
Navigator flow, click Copy Result. Project Navigator does the following:

¢ Copies all Map, PAR, and TRCE files to the watchvhd project directory. This will
automatically update the Design Summary for the regular flow as well.

¢ Updates Map, PAR, and TRCE process statuses.
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Processes: stopwatch - inside

P20 synthesize - X5T

= 02E) Irrplerent Design
0D Translate

0O Map
= 0O Place & Route

P20 Generate Post-Place & Routs Static Timing
€  analyze Timing / Floorplan Design (Planah,..

¢ Overwrites your current Map and PAR options with the ones from the
MapGlobOptLogOptRegDup strategy. In addition, Project Navigator locks all
options explicitly specified in the strategy (indicated by a locked padlock icon).

Property Mame
Placer Effort Level
Placer Extra Effort
Starting Placer Cost Table (1-100)
Exfra Cost Tables

Register Duplication
Global Optimization
Retiming

Equivalent Register Removal

=. Process Properties - Map Properties

Combinatorial Logic Cptimization

Property display level: |Advanced | [] Display switch names Default

|5

Yalue
High
Mormal
1
u]

< 4>

on
Speed
O
v

I oK ] [ Cancel l Apply

Note: If you want to modify one of the locked options, you must unlock them first by selecting

the Design Goals & Strategies... option.

2. Continue your design using the standard Project Navigator flow, while taking

advantage of SmartXplorer results.

IMPORTANT: If you want to restart SmartXplorer, you should first close all design summary
windows or reports in text editors opened for SmartXplorer results. The main reason is that
SmartXplorer removes all previously generated data files before each start. If one of the reports
is not closed, SmartXplorer might fail to clean up previously generated results. In this case, it will
issue a permission denied error in the Console window and stop execution.

Zonsole

Launching SmartXplorer ...

—+ 08 x

@ ERROR: Could not delete the SwmartXplorer results directory from a previous run. Please ensure -
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Lab

Step 4: Running Additional lterations to Improve Timing

In the previous step, the MapGlobOptLogOptRegDup strategy gave the best timing result.

We will run it 5 additional times with different Cost Tables to further improve timing

(please refer to the Command Line Tools User Guide for more information on cost tables).

Note: The MapGlobOptLogOptRegDup results must first be imported to the regular Project
Navigator environment (this has already been completed at “Step 3: Using SmartXplorer Results”).

1. In the SmartXplorer dialog box, select Use the current process properties and iterate
Cost Table only.

2. Taking into account that originally the MapGlobOptLogOptRegDup strategy was run
with default Cost Table of 1, we now choose to set starting placer cost table to 2. This
means that SmartXplorer will use 2, 3, etc., cost tables for additional iterations.

3. Set maximum number of runs to 5.

= Launch SmartXplorer
~Exploration Mode
O Use built-in SmartXplorer strategies
() Use built-in SmartXplorer strategies for Congestion Reduction
@ Use current process properties and iterate Cost Table only - Starting Placer Cost Table
Maximum number of runs
[] Run all strategies/iterations (even after timing met)
~Host Mode to run SmartXplorer iterations
@ Use hosts specified in list below
|| Add
Remove
) Use host list file ]
Program to execute commands on remote hosts
Other SmartXplorer command line options
[—sf my_strateqgy.txt ]
[] Automatically copy best result to working project directory when SmartXplorer is complete
l oK ] [ Cancel l [ Help l
Figure 4-3: Cost Table and Number of Runs Settings (Linux)
SmartXplorer for ISE Project Navigator Users www.xilinx.com 23

UG689 (v12.1.1) May 28, 2010


http://www.xilinx.com

& XILINX.

Chapter 4: Lab 1: Basic Flow

£ Launch SmartXplorer Ld

Exploration Mode

() Use built-in Smartxplorer strategies

() Use built-in Smart¥plarer strategies For Congestion Reduction

(%) Use current process properties and iterate Cost Table only - Starting Placer Cost Table

Mairmurn number of runs

[] Run all strategies/iterations {even after timing met)

Paralel Processing Options

Mumber of parallel runs on this machine

This is intended For use on computers with multiple processors, The default value is the number of processars available (2.

Other Smartxplorer command line options

[] Automatically copy best result to working project: directory when SmartXplorer is complete

[ oK ] [ Cancel ] [ Help ]

Figure 4-4: Cost Table and Number of Runs Settings (Windows)

4. Click OK.
The SmartXplorer results show that additional SmartXplorer runs were able to meet

timing.

Cutput | Status Timing Scare Run time Copy Results

Strateqgy Host
flacakpe  runt Done 00h 00m 44s CDD\I‘ Results

CurrentProjectMavigatorSettings

As you can see, only two strategies were run. The main reason is that by default
SmartXplorer stops strategies execution as soon as timing constraints are met. This is
the case for iteration with Cost Table 3: MapGlobOptLogOptRegDupCT3.

You can check the Run all strategies/iterations (even after timing met) option to run
all iterations and get the complete picture on the relative performance of each cost

table.

Note: The methodology described in this step can be used in a different way. For example, if you
used the regular Project Navigator Flow and were able to obtain a very small timing score, you may
use SmartXplorer to run your design with current project settings and just apply different Cost Tables.
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Conclusion

Step 5: Run the Predefined Strategies and Additional Iterations at Once

In the previous steps, we were able to meet timing constraints using a two-phase approach.
In the first phase, “Step 3: Using SmartXplorer Results,” we ran all predefined strategies
and identified the best one. In the second phase, “Step 4: Running Additional Iterations to
Improve Timing,” we selected the best strategy from the first phase and iterated on it by

changing cost tables.

The same procedure can be achieved in a single phase. This is a very useful approach to
running jobs overnight. In the Launch XmartXplorer dialog box, do the following:

1. Select Use built-in SmartXplorer strategies.

2. Specify Maximum number of runs equal to 12 (7 predefined + 5 additional iterations).

3. If you are planning to run SmartXplorer overnight, you may want to run all strategies
to get a complete picture. Select Run all strategies/iterations (even after timing met).

4. Click OK.

The SmartXplorer Results window shows the following final results:

Strategy

MapExtrsEffort2
MapExtrsEffortiOReg
MapGlobOptiOReg
MapGlobOpt ogOptRegDup
MapGlobOpt ogOptRegDupCT2
MapGlobOpt ogOptRegDupCT3
MapGlobOpt ogOptReqDupCT4
MapGlobOpt ogOptRegDupCTS
MapGlobOpt ogOptRegDupCTE
MaplogOptReqbup
IMapReqbup

MapRunTirme

Conclusion

Host
local-pc
local-pc
local-pc
local-pc
local-pc
local-pc
local-pc
local-pc
local-pc
local-pc
local-pc
local-pc

Output
runz
runs
run3
runz2
rung
rung
runlo
runll
runlz
rung
rund
runl

Status

Timing Scare
1817
6783
7500
248
492
u]

u]

u]
344
1612
1081
1806

Rur time
00k 00m 39s
00k 00m 39s
00k 00m 45s
00k 00m 44s
00k 00m 44s
00k 00m 44s
00k 00m 44s
00k 00m 44s
00k 00m 44s
00k 00m 39s
00k 00m 39s
00k 00m 39s

Copy Results
Copy Results
Copy Results
Copy Results
Copy Results
Copy Results
Copy Results
Copy Results
Copy Results
Copy Results
Copy Results
Copy Results
Copy Results

In this lab, we ran SmartXplorer from the Project Navigator environment and obtained
results for the seven predefined strategies (Phase 1, Step 3: Using SmartXplorer Results).

Then, we showed how one of the generated SmartXplorer results can be imported into the
regular Project Navigator flow in order to be further used in the standard flow.

We then ran the best strategy 5 additional times with different Cost Tables to further
improve timing (Phase 2, Step 4: Running Additional Iterations to Improve Timing).

Finally, we showed how to run the predefined strategies and additional runs in a single

pass.
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Chapter 5

Lab 2: Creating Custom Strategies

Objectives

Working on your design and running the seven predefined strategies, you found out that
two of them always gave you much better results than the other 5. Therefore, for future
runs, you ultimately choose to run only those two strategies and skip the others.

Alternatively, you may have manually found a set of strategies which give you the best
results for your design and now you would like to use these strategies with SmartXplorer.

In both cases, you can create a custom strategy file and use it in SmartXplorer.

The goal of this 5-minute lab is to show how custom strategies can be created and run from

SmartXplorer.

Lab

Step 1: Open Lab Project

Open the stopwatch.xise project, located in the lab2 directory.

Step 2: Identify the Best Two Strategies

In Lab 1, we obtained the following results for seven predefined strategies, where

MapGlobOptLogOptRegDup and MapRegDup were the best ones:

Strateqgy Host
MapExtraEfortiOReg Incal-po
MapGlobCpt ogoptReqbup  local-pe
MapReqDup local-pe
MapRunTime local-pe
MapGlobOptioReq local-pc
MaplogOptReqbup local-pc
MapEsxtraEffort2 local-pe

runs
rung
rung
runl
runa
rung
runy

Lot Status Timing Scare

Dare 6785
Done 248

Done 1081
Done 1806
Dare 7650
Done 1612
Done 1817

Run time
(00h 00rn 395
[00h O0m 44s
00h 00rn 388
00h 00 40s
00h 00rn 425
00k O0m 393
00k 00rn 393

Copy Results
Copy Results
Copy Results
Copy Results
Copy Results
Copy Results
Copy Results
Copy Results
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Step 3: Creating the Custom Strategy File

Before we can create a custom strategy file based on MapGlobOptLogOptRegDup and
MapRegDup, we must find out the set of options SmartXplorer used for these two
strategies.

This information was stored in the smartxplorer.txt file located in the smartxplorer_results
directory of lab1. This file contains the options for all previously run strategies. The
contents of this file can be found in the lab1_smartxplorer.txt file located in the lab2
directory.

Run index : run2

Map options : -ol high -xe n -global_opt speed -logic_opt on -
register_duplication on -w

Par options : -ol high -xe n

Run index : rund
Map options : -ol high -xe n -register_duplication on -w
Par options : -ol high -xe n

Using the above information, we can create a strategy file. In addition, we will rename the
MapGlobOptLogOptRegDup and MapRegDup strategies, using the names My_Strat_1
and My_Strat_2, respectively.

1. Open my_strategy.txt file located in lab2 directory. This file contains My_Strat_1 and
My_Strat_2 definitions:

{

"spartané6":

{

“MAP-Par options”:

(

{"name": "My_Strat_1",

"map": " -ol high -xe n -global_opt speed -logic_opt on register_ duplication on -
w ",

"par": " -ol high -xe n"},

{"name": "My Strat_2",

"map": " -ol high -xe n -register_duplication on -w",
"par": " -ol high -xe n"},

).
Yy
}

2. Select Tools > SmartXplorer > Launch SmartXplorer, or click the SmartXplorer toolbar

button f .
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3. Specify the my_strategy.txt file via the —sf switch in the “Other SmartXplorer
command line options” field.

4. To ensure that only two custom strategies will be run, you must set the Maximum
number of runs value to 2.

= Launch SmartXplorer

~Exploration Mode
@ Use built-in SmartXplorer strategies

) Use built-in SmartXplorer strategies for Congestion Reduction

» Use current process properties and iterate Cost Table only - Starting Placer Cost Table

Maximum number of runs

[ Run all strategies/iterations (even after timing met)

~Host Mode to run SmartXplorer iterations
se hosts specified in list below§

|| Add

Remove

() Use host list file ]
Program to execute commands on remote hosts

Other SmartXplorer command line options

[—sf my_strategy.txt
[ Automatically copy best result to working project directory when SmartXplorer is complete
l oK ] [ Cancel l [ Help l

SmartXplorer Number of Runs and Command Line Settings (Linux)

X

E Launch SmartXplorer (A

Figure 5-1:

Exploration Mode

(%) Use built-in Smartxplorer strategies

() Use built-in Smartxplorer strateqgies For Congestion Reduction

() Use current process properties and iterate Cost Table anly - Starting Placer Cost Table l:l

Maximum number of runs

[] rur all strateqiesfiterations (even after timing mek)

Parallel Pracessing Options

Mumber of parallel runs on this machine

This is intended for use on computers with multiple processors. The default value is the number of processors available (2},

Other Smart¥plorer command line options

| -sf iy _strategy.bxt

[ automatically copy best result ko warking project directory when Smartxplorer is complete

I QK l [ Cancel ] [ Help ]

Figure 5-2: SmartXplorer Number of Runs and Command Line Settings (Windows)

Please note that if, for example, you specify 5 as the “Maximum number of runs,”
instead of 2, then SmartXplorer will select the best strategy of the two in the strategy
file and run three additional iterations using cost tables (i.e., using the same
mechanism as for the predefined strategies). This is a valid scenario.
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5. Click OK.

SmartXplorer generates the following results, which match the results from the
preceding lab:

Strategy Host Output Status Timing Score Run time Copy Results
Wy _Strat_2 localpc runz Done 1081 00h D0m 395 Copy Results

Note: Currently, the Copy Result operation is not properly supported for custom strategies. The
software will copy files to the project directory, however, Map and PAR options will not be updated in
the Map and PAR Process properties. You have to manually setup the corresponding options.

Conclusion
In this lab, we created a custom strategy file and used it to run a design.
Then, we pointed out the current differences in custom strategies support as compared to
using predefined strategies.
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Lab 3W: Running Multiple Strategies in
Parallel (Windows)

IMPORTANT: This lab is targeted to users having either a multi-core processor or a multi-
processor Windows machine (not a single core processor machine).

Objectives

One of the main SmartXplorer features is the possibility to run several strategies in parallel.

The goal of this 5-minute lab is to show how you can specify the number of strategies
SmartXplorer will run simultaneously on your Windows machine and determine the
Global runtime gain you can expect from that.

Lab

Step 1: Open Lab Project

Open the stopwatch.xise project located in the lab3 directory.
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Step 2: Run SmartXplorer Enabling Two Parallel Runs

At this step, we will run the 7 predefined SmartXplorer strategies enabling two parallel

runs.

1. Open the SmartXplorer dialog box.

2. Set the “Number of parallel runs on this machine” to 2.

E Launch SmartXplorer

E:xploration Mode

() Use built-in Smartxplorer strategies

() Use built-in Smarkxplorer strategies For Congestion Reduckion

() Use current process properties and ikerate Cost Table only - Starking Placer Cost Table |1
s

Maxirmum number of runs |7 3

[] Run all strategies/iterations {even after timing met)

Parallel Processing Qptions

Murnber of parallel runs on this machine |2 5

This is intended for use on computers with multiple processors. The default value is the number of processaors awvailable (2).

Other Smark¥plorer command line options

[] automatically copy best resulk bo working project directory when Smartyplorer is complete

]

[ (o]’ ] ’ Cancel ] ’ Help
3. Launch SmartXplorer. SmartXplorer generates the following results:
Strategy Host Dutput Status Timing Score Fun time Copy Results
MapExtr aEfforloReg ‘local-pe runs Dore 6785 0oh 00m 335
MapGlohOpt og0pRegiup  lacakpc run2 Dore 243 aoh 00m 555
MapReqDup lncal-pc rurd Dore 1081 a0k 00 565
MapRunTime local-pe runt Dore 1806 aoh 00m 455
MapGlohOntioReg lncal-pc run3 Dore 7690 aoh 00m 435
MapLogOptReqDup lncal-pc rurG Dore 1612 a0k 00 503
MapExtraEffort2 local-pe run? Dore 1817 aoh 00m 335

4. Comparing global runtime when all seven strategies were executed sequentially

versus the case with two parallel runs enabled, we observed that all seven predefined

strategies were completed 30% faster when the two parallel runs were enabled.

These experiments were run on a machine with the following configuration:

Intel[R) Core(TH)2 Duo CPU

T3500 @ 2 B0GHz
253 GHz, 3.50 GE of RAM

Note: SmartXplorer may stop all currently running strategies if another strategy is

completed and met timing. This situation appears when multiple strategies are run in

parallel and the Run all strategies/iterations option is not checked.
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Strateqy Host Output Status Timing Score Run time Copy Results
MapGlobOptlogOptRequpCT2  locakpc rund Dane 402 00h 00m 463 Capy Results
[#apGlobOpt ogOptReqDUPCTY  locak-pc runl0 Stopped 00h 00m 335 Copy Results
MapLogOptReqDup local-pc ung Dane 1612 00h D0m 503 Copy Results

Conclusion

Let’s review the status of the two strategies that are surrounded by the grey rectangle.
Chronologically, MapGlobOptLogOptRegDupCT4 was started after
MapGlobOptLogOptRegDupCT3 and then MapGlobOptLogOptRegDupCT3 was
subsequently able to meet timing before MapGlobOptLogOptRegDupCT4 was completed.
Therefore, SmartXplorer stopped MapGlobOptLogOptRegDupCT4 execution and you see
the Stopped status in the Status column.

In this lab, we described how multiple strategies can be run simultaneously on a single
Microsoft Windows machine.

We have seen how we can obtain 30% of global runtime reduction just by enabling two
parallel runs in SmartXplorer.

Note: What you actually gain will depend on your machine configuration.
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Lab 3L: Running Multiple Strategies in
Parallel (Linux)

IMPORTANT: This lab is dedicated to users having access to a regular Linux network, LSF
and SGE compute farms, or either a multi-core processor or a multi-processor machine (not a
single core processor machine).

Objectives

The goal of this 10-minute lab is to show how to setup the Xilinx environment and use
SmartXplorer on a regular Linux network, LSF and SGE compute farms, or on a single,
multi-core processor or a multi-processor machine.

We will list a set of key items you must take into account before using SmartXplorer across
such networks.

Lab

Step 1: Key Items — Xilinx Environment and Results Storage

There are two important items we must clarify before launching SmartXplorer:

e How to setup the Xilinx software environment on each machine.
e Where the SmartXplorer results will be stored.
1. Setting up the Xilinx environment

First, let’s consider the case of a regular Linux network, where three Linux machines
(L1, L2, and L3) will be used to run design strategies in parallel. In addition, L1 will be
used to launch ISE Project Navigator and therefore, SmartXplorer.

Before launching a job on L2 (L3), SmartXplorer will automatically setup $XILINX
environment variable on the L2 (L.3) machine. For that, it will use the value of $XILINX
from L1. This means that, if Xilinx software is installed on:

¢ The network, then L2 (L3) must have access to this installation as well using the
same network mount points so that the network paths defined for L1 are valid for
all machines.

¢ The L1 local disk, then L2 (L3) must have the same version of Xilinx software
installed on a local disk and placed in the directory with the same path name as
onL1.

This mechanism of using environment variables was created to ensure that each
design strategy will be run under the same conditions. In addition to $XILINX,
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SmartXplorer will automatically collect all Xilinx environment variables (having the
“XIL_’ prefix) set on L1 and propagate them to L2 and L3.

The same rules must be used for LSF and SGE compute farms; each machine eligible to
run Xilinx software must be able to use the same Xilinx environment as set on the
machine running ISE Project Navigator.

2. Results Storage

As we have seen in Lab 1, all SmartXplorer results are stored in a separate directory,
named smartxplorer_results.

The same method is used in the case of multiple machines. By default all SmartXplorer
results are stored on a machine running ISE Project Navigator. Therefore, all machines
must have access to this disk area and have read and write permissions. You can use
the —wd option to store results in a different location.

Location: |/sx_labs/lablfsmartxplorer_results/runl 6, 50% €

[ 2 -
Tree v : . Name v | Size Type =
— Main Project = | |f ”
, . _Xmsgs — folder
™ LI sx_labs Directory E
——————————"J watchvhd_xdb — folder
b 2 _ngo 1 maptimingextraeffortxds 922 bytes plain text
2 l-:.i_megs {[| smartpreview.twr 23 KB plain text g
[ | _Jipcore_dir —
"fi || stopwatch.bld 19 KB plain text
= | _J smartxplorer_results e
b [ run2 — stopwatch.ngd 36.6 KB plain textd_|
b Dmun3 SmartXplorer topwatch.pad 6.0 KB plain textc
b ~—_"”“”4 Directory topwatch.par 7.6 KB plain text
b [ runs Structure
b B rung ——stopwatch.pcf 1.3 KB PCF font
Jrun s .
b Brun? J stopwatch.ptwx 17.3 KB eXtensible
b (2 smartxplorer_setup {[| stopwatch.syr 23.2 KB plain textc
[ -.':Fwarch\rhd_xdb 1 stopwatch.twr 4.8 KB plain text d
b Dxst [ stopwatch.twx 20.0KB eXtensible
o IEE I-I. stopwatch wchinl 14 KB HTML pliclEl
+

Step 2: Pre-run Checklist

1. Obtain the list of machines you will use.
Ensure that the same Xilinx environment can be setup on each of them.

Verify that all machines have access and read and write permissions to the
SmartXplorer results directory.

Step 3: Open the Lab Project

Open the stopwatch.xise project located in the lab3 directory.
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Step 4: Run SmartXplorer on a Regular Linux Network

In this step, we will run the 7 predefined SmartXplorer strategies on two Linux machines:
xgr-swengl09 and xgr-sweng135. Suppose that xgr-sweng109 can run a single job and xgr-

swengl35 two jobs in parallel. We will use xgr-sweng135 to run ISE Project Navigator.

1. Open my_hostlist.txt file located in lab3 directory using any text editor. This file

contains the list of machines which will be used to run design strategies. The format of

this file is straightforward; each machine name must be placed in a separate line:

xgr-swengl35
xgr-swengl35
xgr-swengl09

To enable running two jobs in parallel on the same machine, you must list this machine
twice, as it is done for xgr-sweng135.

Note: Replace xgr-sweng135 and xgr-sweng109 with your machine names in the

my_hostlist.txt file and save it before continuing.

2. Select Tools > SmartXplorer > Launch SmartXplorer, or click the SmartXplorer toolbar

button 'f .

3. Specify the my_hostlist.txt file in the “Use host list file” field.

Note: You can also define the list of your machines directly in the SmartXplorer dialog

box.

—Host Mode ta run SmartXplarer iterations

@ Use hosts specified in list below

xgr-sweng135|

3

<

[

dd |

xgr-swengl3s
xgr-swengl0g

| Rermove

4. Click OK. You might get the following status table, where more powerful xgr-

sweng135 was able to complete 4 out of 7 strategies.

Strategy Host

| Output | Status |TimingSc0re| Run time

Copy Results

xgr-swengl35

MapRegDup xgr-swengl09
MapRunTime xgr-swengl35
MapGlobOptIOReg xgr-swengl09
MapLogOptRegDup xgr-swengl35
MapExtrak ffort2 xgr-swengl09

Note: SmartXplorer might stop all currently running strategies if another strategy is completed and

run5

rund

runl
run3
runt

run?

6785 00h 02m 175
1081 00h 01lm 375
1806 00h 02m 46s
5256 00h 02m 14s
1612 00h 02m 07s
1817 00h 01m 27s

Copy Results

Copy Results
Copy Results
Copy Results
Copy Results

i

Copy Results

met timing. This situation appears when multiple strategies are run in parallel and the Run all

strategies/iterations option is not checked.
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Strategy Host Output Status | Timing Score | Runtime | Copy Results

MapClobOptLogOptReqDupCT2 ~ xgr-swengl3d runf Dane 40 00h02m 395 | Copy Results

Copy Results
apClobOptLogOntRegDupCT4  xgr-swengl3  munld Stopped 0 00h 00m41s | Copy Results

it

MapLogOptRegDup xgr-swengl3d  runb Dane 1612 00h0Im 21s | Copy Results

Let’s review the status of the two strategies surrounded by a grey rectangle.
Chronologically, MapGlobOptLogOptRegDupCT4 was started after
MapGlobOptLogOptRegDupCT3 and MapGlobOptLogOptRegDupCT3 was able to meet
timing before MapGlobOptLogOptRegDupCT4 was completed. Therefore, SmartXplorer
stopped MapGlobOptLogOptRegDupCT4 execution, as you can see by the Stopped status
in the Status column.

Step 5: Run SmartXplorer on LSF or SGE

Dealing with LSF and SGE compute farms is not much different than working with a
regular Linux network shown above. You have to create a host list file and specify it in the
in the “Use host list file” field.

The main difference consists in the definition of LSF and SGE in the host list file. The
definition format for both compute farms is shown in the following table.

LSF :LSF {"queue_name": "MYQUEUE", "max_ concurrent_runs'":N,
"bsub_options": "additional_options"}
SGE :SGE {"queue_name": "MYQUEUE", "max_concurrent_runs":N,
"gsub_options": "additional_options"}
Where:

e queue_name defines the queue name. You must replace MYQUEUE by a LSF or SGE
queue name.

e max_concurrent_runs defines the maximum number of jobs which can be run in
parallel. You must replace N with a positive integer value.

¢ bsub_options allows to define additional LSF options and additional_options
must be replaced by the LSF options. If no options are used, then replace
additional_options with an empty string: “”.

e gsub_options allows to define additional SGE options and additional_options
must be replaced with the SGE options. If no options are used, then replace
additional_options with an empty string: “”.

Example:

If the queue name is lin64_q, the maximum number of parallel jobs is 6, and there are no
specific LSF and SGE options. The host list files should contain the following information:

LSF :LSF {"queue_name":"1lin64_g", "max_concurrent_runs":6,
"bsub_options": ""}
SGE :SGE {"queue_name":"1lin64_g", "max_concurrent_runs":6,
"gsub_options": ""}
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Conclusion
In this lab we showed how you can use SmartXplorer to run several design strategies in
parallel on multiple Linux Machines.
We listed a set of key items we have to take into account before using SmartXplorer across
the network.
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& XILINX.
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Appendix A

Custom Files

Objectives

This appendix provides examples for:

e Custom Strategy File
e Host List Files (Linux)

e SmartXplorer Configurations for Various Tasks

Custom Strategy File

Following is an example of a custom strategy file. It contains two strategies for Spartan®-6
devices and two strategies for Virtex®-5 devices.

{

"spartan6":
{
“MAP-Par options”:
(
{"name": "My_ Strat_1",
"map":" -ol high -xe n -global_opt speed -logic_opt on -
register_duplication on -w ",
"par": " -ol high -xe n"},
{"name": "My_Strat_2",
"map": " -ol high -xe n -register_duplication on -w",
"par": " -ol high -xe n"},
),
.,
"virtex5":
{
"MAP-Par options":
(
{"name": "My_Strat_3",
"map": " -ol high -xen -pr b -t 7 -w ",
"par": " -ol high -xe n"},
{"name": "My_Strat_4",
"map": " -ol high -xe n -t 3 -w",
"par": " -ol high -xe n"},
),
I
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Host List Files (Linux)

Regular Linux Network

This example shows a host list file for a regular Linux network.

lin_machine_1
lin_machine_1
lin_machine_2
lin_machine_3

According to this example SmartXplorer will run four strategies simultaneously. They will
be run on three different Linux machines and lin_machine_1 will run two strategies in
parallel.

LSF Compute Farm

This example shows a host list file for LSF compute farm. In this example the name of the
queue is lin64_q and the maximum number of parallel jobs is six.

:LSF {"queue_name":"1in64_g", "max_concurrent_runs":6, "bsub_options": ""}

SGE Compute Farm

Here is an example of a host list file for SGE Compute Farm. In this example the name of
the queue is lin64_q and the maximum number of parallel jobs is 6.

:SGE {"queue_name":"1lin64_g", "max_concurrent_runs":6, "gsub_options": ""}
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SmartXplorer Configurations for Various Tasks

Task 1: Run All Built-in Predefined Strategies

This configuration runs all seven built-in predefined strategies (“Maximum Number of

= Launch SmartXplore

~Exploration Mode

@ Use built-in SmartXplorer strategies

) Use built-in SmartXplorer strategies for Congestion Reduction
() Use current process properties and iterate Cost Table only - Starting Placer Cost Table s

Maximum number of runs s

[ Run all strategies/iterations (even after timing met)

~Host Mode to run SmartXplorer iterations
) Use hosts specified in list below

|| Add

Remove

@® Use host listfile |my_hostlist.tx] ‘
Program to execute commands on remote hosts

Other SmartXplorer command line options

[ l

[ Automatically copy best result to working project directory when SmartXplorer is complete

l oK H Cancel H Help l

Figure A-1: All Built-in Predefined Strategies (Linux)

E Launch SmartXplorer 3

Explaration Mode
(%) Use built-in Smartxplorer strategies

() Use built-in Smartxplorer strategies For Congestion Reduction
() Use current process properties and iterate Cost Table only - Starting Placer Cost Table

Maximum number of runs

[ Run all strategies/iterations (even after timing met)

Parallel Processing Cptions

Mumber of parallel runs on this machine

This is intended For use on computers with multiple processors. The defaulk walue is the number of processors available (2).

Other Smartiplorer command line options

[] Automatically copy best result ko warking project directory when Smart¥plorer is complete

o J[ cmen ][ veb ]

Figure A-2: All Built-in Predefined Strategies (Windows)

Runs” option). On Linux, they are executed on the machines specified in the host list file.

On Windows operating system, two strategies are run in parallel on the same host. The

execution stops as soon as timing is met.
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Task 2: Run the first 3 Built-in Predefined Strategies

-+ [0][x]

= Launch SmartXplorer:

~Exploration Mode
y Use built-in SmartXplorer strategies

) Use built-in SmartXplorer strategies for Congestion Reduction

» Use current process properties and iterate Cost Table only - Starting Placer Cost Table

Maximum number of runs |3 IZ],

DERun all strategies/iterations (even after timing met)§

~Host Mode to run SmartXplorer iterations
) Use hosts specified in list below

|| Add

Remove

@ Use host list file |my_hostlist.txt ]
Program to execute commands on remote hosts

Other SmartXplorer command line options
[ Automatically copy best result to working project directory when SmartXplorer is complete
l oK H Cancel H Help l

Figure A-3: First 3 Built-in Predefined Strategies (Linux)

E Launch SmartXplorer ['X

Explaration Made

(%) Use built-in Smarksplorer strategies

() Use built-in SmarkZplorer strategies For Congestion Reduction

() Use current process properties and iterate Cost Table only - Starting Placer Cost Table

Maximurmn number of runs

[] Run all strateqgiesfiterations {even after timing met)

Paralel Processing Options

MNumber of parallel runs on this machine

This is intended For use on computers with multiple processors, The default walue is the number of processors available (2).

Other Smart¥plorer command line options

[] Automatically copy best result to working project directory when Smart¥plorer is complete

[ [a]4 ] [ Cancel ] [ Help ]

Figure A-4: First 3 Built-in Predefined Strategies (Windows)

This configuration runs the first 3 built-in predefined strategies (“Maximum Number of
Runs” option). On Linux, they are executed on the machines specified in the host list file.
On Windows operating system, two strategies are run in parallel on the same host. The
execution will be stopped as soon as timing is met.
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Task 3: Run all built-in, predefined strategies and five additional iterations
with different Cost Tables

= Launch SmartXplorer

~Exploration Mode

@ Use built-in SmartXplorer strategies

1 Use built-in SmartXplorer strategies for Congestion Reduction
() Use current process properties and iterate Cost Table only - Starting Placer Cost Table s

: [~]
Maximum number of runs |12 |

[ Run all strategies/iterations (even after timing met)

~Host Mode to run SmartXplorer iterations
) Use hosts specified in list below

)

Add
Remove

@ Use host list file |my_hostlist.txt ]
Program to execute commands on remote hosts

Other SmartXplorer command line options

[ l

[ Automatically copy best result to working project directory when SmartXplorer is complete

l oK H Cancel H Help l

£ Launch SmartXplorer @

Explaration Mode

(%) Use built-in Smartxplorer strategies

() Use built-in Smartxplorer strategies For Congestion Reduckion

() Use current process properties and iterate Cost Table only - Starting Placer Cost Table

Maximum number of runs

[] Run all strategies/iterations (even after tming met)

Parallel Processing Crphions

Mumber of parallel runs on this machine

This is intended For use on computers with multiple processors, The default value is the number of processors available (23,

Other SmartXplorer command line options

[[] Automatically copy best result ko warking project directary when Smart¥plorer is complete

o J[ oo ][ v ]

Figure A-5: All Built-in Predefined Strategies and 5 Additional Iterations (Linux)

Figure A-6: All Built-in Predefined Strategies and 5 Additional Iterations (Windows)

Phase 1: This configuration runs all seven built-in predefined strategies first.

Phase 2: Then, SmartXplorer selects the best strategy from the Phase 1 and runs it 5
additional times with different Cost Tables (“Maximum Number of Runs” option: 7+5=12).

On Linux, strategies are executed on the machines specified in the host list file. On
Windows operating system, two strategies are run in parallel on the same host.

The execution stops as soon as timing is met.
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Task 4: Run all custom strategies and 3 additional iterations with different
Cost Tables

= Launch SmartXplorer malE3]

~Exploration Mode

@ Use built-in SmartXplorer strategies
) Use built-in SmartXplorer strategies for Congestion Reduction
() Use current process properties and iterate Cost Table only - Starting Placer Cost Table s

Maximum number of runs s

[% Run all strategies/iterations (even after timing met)

~Host Mode to run SmartXplorer iterations
) Use hosts specified in list below

|| Add

Remove

w Use host list file |my_hostlist.txt ]
Program to execute commands on remote hosts

Other SmartXplorer command line options

[-sf my_strategy.txt |

[ Automatically copy best result to working project directory when SmartXplorer is complete

l oK H Cancel H Help l

Figure A-7: All Custom Strategies and 3 Additional Iterations
with Different Cost Tables (Linux)

E Launch SmartXplorer E

Exploration Mode
(%) Use built-in Smart¥plorer strategies

() Use built-in Smartplorer strategiss For Congestion Reduction
() Use current process properties and iterate Cost Table only - Starting Placer Cost Table

Maximumn number of runs

Run all strategiesfiterations {even after timing met)

Parallel Processing Options

Mumber of parallel runs on this machine

This is intended for use on computers with multiple processors, The default value is the number of processors available (2,

Other Smart¥plorer command line options k

| -sF iy _strateqy. bxt| |

[] Automatically copy best result ko working project directary when Smartplorer is complste

I OF l ’ Cancel ] ’ Help ]

Figure A-8: All Custom Strategies and 3 Additional Iterations
with Different Cost Tables (Windows)
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In this example, we suppose that the custom strategy file contains only two strategies.

Phase 1: This configuration runs the two strategies specified in the custom strategy file
(-sf option specified in the “Other SmartXplorer command line options” field).

Phase 2: Then, SmartXplorer selects the best strategy from the Phase 1 and runs it three
additional times with different Cost Tables (“Maximum Number of Runs” option: 2+3=5).

On Linux, strategies are executed on the machines specified in the host list file. On
Windows operating system, two strategies are run in parallel on the same host.

All 5 strategies will be run regardless of the timing results (“Run all strategies/ iterations”
option).
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