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End User License Agreement

IMPORTANT - USE OF THIS SOFTWARE IS SUBJECT TO LICENSE RESTRICTIONS CAREFULLY
READ THIS LICENSE AGREEMENT BEFORE USING THE SOFTWARE

END-USER LICENSE AGREEMENT

1. GRANT OF LICENSE . The software programs you are installing, downloading, or have acquired w
this Agreement, including any updates, modifications, revisions, copies, and documentation ("Softw
are copyrighted, trade secret and confidential information of Mentor Graphics or its licensors who
maintain exclusive title to all Software and retain all rights not expressly granted by this Agreemen
Mentor Graphics or its authorized distributor grants to you, subject to payment of appropriate license
a nontransferable, nonexclusive license to use Software solely: (a) (in machine-readable, object-co
form; (b) for your internal business purposes; and (c) on the computer hardware or at the site for wh
applicable license fee is paid, or as authorized by Mentor Graphics. A site is restricted to a one-ha
(800 meter) radius. Mentor Graphics' then-current standard policies, which vary depending on Soft
license fees paid or service plan purchased, apply to the following and are subject to change: (a) relo
of Software; (b) use of Software, which may be limited, for example, to execution of a single session
single user on the authorized hardware or for a restricted period of time (such limitations may be
communicated and technically implemented through the use of authorization codes or similar device
eligibility to receive updates, modifications, and revisions; and (d) support services provided. Curre
standard policies are available upon request.

2. ESD SOFTWARE. If you purchased a license to use embedded software development (ESD) Soft
Mentor Graphics or its authorized distributor grants to you a nontransferable, nonexclusive license
reproduce and distribute executable files created using ESD compilers, including the ESD run-time
libraries distributed with ESD C and C++ compiler Software that are linked into a composite progra
an integral part of your compiled computer program, provided that you distribute these files only in
conjunction with your compiled computer program. Mentor Graphics does NOT grant you any right
duplicate or incorporate copies of Mentor Graphics' real-time operating systems or other ESD Soft
except those explicitly granted in this section, into your products without first signing a separate
agreement with Mentor Graphics for such purpose.

3. BETA CODE

3.1.Portions or all of certain Software may contain code for experimental testing and evaluation (
Code"), which may not be used without Mentor Graphics' explicit authorization. Upon Mentor
Graphics' authorization, Mentor Graphics grants to you a temporary, nontransferable, nonexc
license for experimental use to test and evaluate the Beta Code without charge for a limited per
time specified by Mentor Graphics. This grant and your use of the Beta Code shall not be cons
as marketing or offering to sell a license to the Beta Code, which Mentor Graphics may choos
to release commercially in any form.

3.2.  If Mentor Graphics authorizes you to use the Beta Code, you agree to evaluate and test the 
Code under normal conditions as directed by Mentor Graphics. You will contact Mentor Graph
periodically during your use of the Beta Code to discuss any malfunctions or suggested
improvements. Upon completion of your evaluation and testing, you will send to Mentor Graphi
written evaluation of the Beta Code, including its strengths, weaknesses and recommended
improvements.

This license is a legal "Agreement" concerning the use of Software between you, the end-user, either individually o
an authorized representative of the company purchasing the license, and Mentor Graphics Corporation, Mentor
Graphics (Ireland) Limited, Mentor Graphics (Singapore) Private Limited, and their majority-owned subsidiaries
("Mentor Graphics"). USE OF SOFTWARE INDICATES YOUR COMPLETE AND UNCONDITIONAL
ACCEPTANCE OF THE TERMS AND CONDITIONS SET FORTH IN THIS AGREEMENT. If you do not agree to
these terms and conditions, promptly return or, if received electronically, certify destruction of Software and all
accompanying items within 10 days after receipt of Software and receive a full refund of any license fee paid
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3.3.You agree that any written evaluations and all inventions, product improvements, modification
developments that Mentor Graphics conceives or makes during or subsequent to this Agreem
including those based partly or wholly on your feedback, will be the exclusive property of Men
Graphics. Mentor Graphics will have exclusive rights, title and interest in all such property. Th
provisions of this subsection shall survive termination or expiration of this Agreement.

4. RESTRICTIONS ON USE. You may copy Software only as reasonably necessary to support the
authorized use. Each copy must include all notices and legends embedded in Software and affixed
medium and container as received from Mentor Graphics. All copies shall remain the property of M
Graphics or its licensors. You shall maintain a record of the number and primary location of all cop
Software, including copies merged with other software, and shall make those records available to M
Graphics upon request. You shall not make Software available in any form to any person other tha
employer's employees and contractors, excluding Mentor Graphics' competitors, whose job perform
requires access. You shall take appropriate action to protect the confidentiality of Software and ensu
any person permitted access to Software does not disclose it or use it except as permitted by this
Agreement. Except as otherwise permitted for purposes of interoperability as specified by the Euro
Union Software Directive or local law, you shall not reverse-assemble, reverse-compile, reverse-en
or in any way derive from Software any source code. You may not sublicense, assign or otherwise tr
Software, this Agreement or the rights under it without Mentor Graphics' prior written consent. The
provisions of this section shall survive the termination or expiration of this Agreement.

5. LIMITED WARRANTY

5.1.Mentor Graphics warrants that during the warranty period Software, when properly installed, 
substantially conform to the functional specifications set forth in the applicable user manual. Me
Graphics does not warrant that Software will meet your requirements or that operation of Soft
will be uninterrupted or error free. The warranty period is 90 days starting on the 15th day afte
delivery or upon installation, whichever first occurs. You must notify Mentor Graphics in writing
any nonconformity within the warranty period. This warranty shall not be valid if Software has b
subject to misuse, unauthorized modification or installation. MENTOR GRAPHICS' ENTIRE
LIABILITY AND YOUR EXCLUSIVE REMEDY SHALL BE, AT MENTOR GRAPHICS'
OPTION, EITHER (A) REFUND OF THE PRICE PAID UPON RETURN OF SOFTWARE TO
MENTOR GRAPHICS OR (B) MODIFICATION OR REPLACEMENT OF SOFTWARE THAT
DOES NOT MEET THIS LIMITED WARRANTY, PROVIDED YOU HAVE OTHERWISE
COMPLIED WITH THIS AGREEMENT. MENTOR GRAPHICS MAKES NO WARRANTIES
WITH RESPECT TO: (A) SERVICES; (B) SOFTWARE WHICH IS LOANED TO YOU FOR A
LIMITED TERM OR AT NO COST; OR (C) EXPERIMENTAL BETA CODE; ALL OF WHICH
ARE PROVIDED "AS IS."

5.2.THE WARRANTIES SET FORTH IN THIS SECTION 5 ARE EXCLUSIVE. NEITHER
MENTOR GRAPHICS NOR ITS LICENSORS MAKE ANY OTHER WARRANTIES, EXPRESS
OR IMPLIED, WITH RESPECT TO SOFTWARE OR OTHER MATERIAL PROVIDED UNDER
THIS AGREEMENT.  MENTOR GRAPHICS AND ITS LICENSORS SPECIFICALLY
DISCLAIM ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE.

6. LIMITATION OF LIABILITY . EXCEPT WHERE THIS EXCLUSION OR RESTRICTION OF
LIABILITY WOULD BE VOID OR INEFFECTIVE UNDER APPLICABLE STATUTE OR
REGULATION, IN NO EVENT SHALL MENTOR GRAPHICS OR ITS LICENSORS BE LIABLE
FOR INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES (INCLUDING
LOST PROFITS OR SAVINGS) WHETHER BASED ON CONTRACT, TORT OR ANY OTHER
LEGAL THEORY, EVEN IF MENTOR GRAPHICS OR ITS LICENSORS HAVE BEEN ADVISED
OF THE POSSIBILITY OF SUCH DAMAGES. IN NO EVENT SHALL MENTOR GRAPHICS' OR
ITS LICENSORS' LIABILITY UNDER THIS AGREEMENT EXCEED THE AMOUNT PAID BY
YOU FOR THE SOFTWARE OR SERVICE GIVING RISE TO THE CLAIM. IN THE CASE WHERE
NO AMOUNT WAS PAID, MENTOR GRAPHICS AND ITS LICENSORS SHALL HAVE NO
LIABILITY FOR ANY DAMAGES WHATSOEVER.
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7. LIFE ENDANGERING ACTIVITIES . NEITHER MENTOR GRAPHICS NOR ITS LICENSORS
SHALL BE LIABLE FOR ANY DAMAGES RESULTING FROM OR IN CONNECTION WITH THE
USE OF SOFTWARE IN ANY APPLICATION WHERE THE FAILURE OR INACCURACY OF THE
SOFTWARE MIGHT RESULT IN DEATH OR PERSONAL INJURY. YOU AGREE TO INDEMNIFY
AND HOLD HARMLESS MENTOR GRAPHICS AND ITS LICENSORS FROM ANY CLAIMS,
LOSS, COST, DAMAGE, EXPENSE, OR LIABILITY, INCLUDING ATTORNEYS' FEES, ARISING
OUT OF OR IN CONNECTION WITH SUCH USE.

8. INFRINGEMENT

8.1.Mentor Graphics will defend or settle, at its option and expense, any action brought against y
alleging that Software infringes a patent or copyright in the United States, Canada, Japan,
Switzerland, Norway, Israel, Egypt, or the European Union. Mentor Graphics will pay any costs
damages finally awarded against you that are attributable to the claim, provided that you: (a) 
Mentor Graphics promptly in writing of the action; (b) provide Mentor Graphics all reasonable
information and assistance to settle or defend the claim; and (c) grant Mentor Graphics sole aut
and control of the defense or settlement of the claim.

8.2. If an infringement claim is made, Mentor Graphics may, at its option and expense, either (a) re
or modify Software so that it becomes noninfringing, or (b) procure for you the right to continu
using Software. If Mentor Graphics determines that neither of those alternatives is financially
practical or otherwise reasonably available, Mentor Graphics may require the return of Softwar
refund to you any license fee paid, less a reasonable allowance for use.

8.3.Mentor Graphics has no liability to you if the alleged infringement is based upon:  (a) the
combination of Software with any product not furnished by Mentor Graphics; (b) the modification
Software other than by Mentor Graphics; (c) the use of other than a current unaltered release
Software; (d) the use of Software as part of an infringing process; (e) a product that you desig
market; (f) any Beta Code contained in Software; or (g) any Software provided by Mentor Grap
licensors which do not provide such indemnification to Mentor Graphics' customers.

8.4.THIS SECTION 8 STATES THE ENTIRE LIABILITY OF MENTOR GRAPHICS AND ITS
LICENSORS AND YOUR SOLE AND EXCLUSIVE REMEDY WITH RESPECT TO ANY
ALLEGED PATENT OR COPYRIGHT INFRINGEMENT BY ANY SOFTWARE LICENSED
UNDER THIS AGREEMENT.

9. TERM . This Agreement remains effective until expiration or termination. This Agreement will
automatically terminate if you fail to comply with any term or condition of this Agreement or if you fail
pay for the license when due and such failure to pay continues for a period of 30 days after written n
from Mentor Graphics. If Software was provided for limited term use, this Agreement will automatic
expire at the end of the authorized term. Upon any termination or expiration, you agree to cease all
Software and return it to Mentor Graphics or certify deletion and destruction of Software, including 
copies, to Mentor Graphics' reasonable satisfaction.

10. EXPORT. Software is subject to regulation by local laws and United States government agencies, w
prohibit export or diversion of certain products, information about the products, and direct products o
products to certain countries and certain persons. You agree that you will not export in any manne
Software or direct product of Software, without first obtaining all necessary approval from appropria
local and United States government agencies.

11. RESTRICTED RIGHTS NOTICE . Software has been developed entirely at private expense and is
commercial computer software provided with RESTRICTED RIGHTS. Use, duplication or disclosur
the U.S. Government or a U.S. Government subcontractor is subject to the restrictions set forth in 
license agreement under which Software was obtained pursuant to DFARS 227.7202-3(a) or as set
subparagraphs (c)(1) and (2) of the Commercial Computer Software - Restricted Rights clause at F
52.227-19, as applicable.  Contractor/manufacturer is Mentor Graphics Corporation, 8005 Boeckm
Road, Wilsonville, Oregon 97070-7777 USA.
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12. THIRD PARTY BENEFICIARY . For any Software under this Agreement licensed by Mentor Graph
from Microsoft or other licensors, Microsoft or the applicable licensor is a third party beneficiary of 
Agreement with the right to enforce the obligations set forth in this Agreement.

13. CONTROLLING LAW . This Agreement shall be governed by and construed under the laws of Ire
if the Software is licensed for use in Israel, Egypt, Switzerland, Norway, South Africa, or the Europ
Union, the laws of Japan if the Software is licensed for use in Japan, the laws of Singapore if the Sof
is licensed for use in Singapore, People's Republic of China, Republic of China, India, or Korea, an
laws of the state of Oregon if the Software is licensed for use in the United States of America, Can
Mexico, South America or anywhere else worldwide not provided for in this section

14. SEVERABILITY . If any provision of this Agreement is held by a court of competent jurisdiction to 
void, invalid, unenforceable or illegal, such provision shall be severed from this Agreement and the
remaining provisions will remain in full force and effect.

15. MISCELLANEOUS . This Agreement contains the entire understanding between the parties relatin
its subject matter and supersedes all prior or contemporaneous agreements, including but not limit
any purchase order terms and conditions, except valid license agreements related to the subject m
this Agreement which are physically signed by you and an authorized agent of Mentor Graphics. T
Agreement may only be modified by a physically signed writing between you and an authorized ag
Mentor Graphics. Waiver of terms or excuse of breach must be in writing and shall not constitute
subsequent consent, waiver or excuse. The prevailing party in any legal action regarding the subje
matter of this Agreement shall be entitled to recover, in addition to other relief, reasonable attorneys
and expenses.

 (10/99 rev B)
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About This Manual

TheGetting Started With Seamless Co-Verification Environmentmanual contains
short tutorials on how to use the Seamless Co-Verification Environment
(Seamless CVE) in cosimulation with several supported simulators. To use t
manual, you need to have a basic knowledge of electronic design and desig
automation processes.

This manual contains hypertext links that are visible when the document is vie
online with compatible online document browsers. You can use hypertext link
access information at another location in this document.

The hypertext links appear in a contrasting color and may be underlined also
When you position the graphic pointer over the hypertext link, you can click t
Select (left) mouse button on the hypertext link to go to its destination.

Manual Organization
The first chapter, "Introduction," is a an overview of the design used in the
tutorials in this manual. Subsequent chapters each contain a tutorial that gui
you through a Seamless CVE session with a particular hardware simulator.

Related Publications
Seamless CVE documentation is located in $CVE_HOME/doc. The following
Mentor Graphics manuals contain important information on related topics:

• TheSeamless Co-Verification Environment Installation Instructions
explain how to install the Seamless CVE product.

• TheSeamless Co-Verification Environment User’s and Reference Man
contains an overview of the product, explains how to prepare designs 
Getting Started with Seamless CVE, v4.3 xv
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cosimulation, and provides procedures for workstation and design
configuration and cosimulation.

• TheSeamless CVE PSP Data Manuals contain the relatively unchanging
information on configuration, setup and usage of the Processor Suppo
Packages.

• TheSeamless CVE PSP Release Notescontain changes and enhancemen
known problems and workarounds, and corrected problems for Seamle
CVE Processor Support Packages.

• TheSeamless CVE General Release Notes contains changes and
enhancements, known problems and workarounds, and corrected prob
for the Seamless CVE product as a whole.
Getting Started with Seamless CVE, v4.3xvi
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Chapter 1
Introduction

The tutorials in the following chapters use the demonstration design shown i
Figure1-1 to explain how to configure and cosimulate a design with Seamles
CVE.

Figure 1-1. Demonstration Design
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The demonstration design consists of the following major components:

• DLX Processor bus-interface model, through which the DLX target
software running in the MDB instruction-set simulator (ISS) interacts w
the hardware design.

• Memory Module, which consists of four Seamless optimizable memory
instances.

• Clock Generator, which provides the system clock.

• Reset Generator, which initializes the processor.

• Screen I/O, which acts as a terminal, allowing direct user input and ou
through a display window.

Seamless CVE controls communications between the ISS, bus-interface mo
and Seamless optimizable memory models. In Seamless optimizable memo
models, memory access can take place either through hardware bus cycles,
are simulated in the hardware simulator, or through direct access from the IS
without hardware bus cycles.

Cosimulation with Hardware Simulators
The following chapters contain tutorials demonstrating cosimulation with the
supported hardware simulators.

• Seamless CVE and ModelSim VHDL Tutorial

• Seamless CVE and NC-Verilog Tutorial
Getting Started with Seamless CVE, v4.31-2
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Chapter 2
Seamless CVE and

ModelSim VHDL Tutorial

This tutorial consists of several sections designed to be performed in sequen
follows:

• “Setting Up Your Environment” explains how to set up your workstation to
run the tutorial.

• “Setting Up the Design Files” explains how to prepare the design
components for cosimulation.

• “ Invoking Seamless CVE” explains how to invoke Seamless CVE on the
design.

• “ Invoking the Hardware Simulator” explains how to set up the hardware
simulator invocation. You invoke the simulator and allow the Seamless
CVE models to register themselves with Seamless CVE.

• “Configuring the Processor” explains how to set up the software simulato
invocation for the processor and how to configure the processor’s addr
space and memory instances.

• “Saving the Configuration” explains how to save a Seamless CVE
configuration in a file.

• “Starting the Cosimulation” explains how to start the cosimulation proces

• “Enabling Address-Range Optimization” explains how to perform
Seamless CVE memory-access optimizations.
Getting Started with Seamless CVE, v4.3 2-1
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• “Exiting from the Cosimulation” explains how to exit from a cosimulation
session.

• “Restarting Seamless CVE using the Configuration File” explains how to
start up Seamless CVE using a previously saved configuration. It also
shows how to use Seamless CVE time optimization to eliminate
unnecessary hardware bus cycles.

• “Enabling Time Optimization” explains how to use Seamless CVE time
optimization to eliminate unnecessary hardware bus cycles.

• “Enabling Instruction Fetch Optimization” describes a convenient way to
enable data-access optimizations for all instruction fetches.

Setting Up Your Environment
This tutorial assumes that Seamless CVE and ModelSim VHDL are installed
that proper license files and servers are set up as described in the product
installation instructions. (See “Related Publications.”)

Before starting the tutorial, set the following environment variables:

• CVE_HOME points to the top of the Seamless CVE installation tree fo
your platform (ss5 or hpu).

• MGLS_HOME points to$CVE_HOME/mgls (or to another appropriate
location for the license server).

• MGLS_LICENSE_FILE points to the location of your license file.

• MODELTECH points to the installation directory for the ModelSim
simulator.

Setting Up the Design Files
Copy and set up the design files for the tutorial as follows:
Getting Started with Seamless CVE, v4.32-2
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1. Create a directory in which you can place the design files and run the
tutorial.

2. Change directories to your tutorial directory.

3. Compile the VHDL design files into your tutorial directory by running th
build_design script:

$CVE_HOME/example/tutorial/vsim_vhdl/build_design

This compiles the DLX processor, SRAM, screen, reset generator, mem
module, clock generator, and top-level tutorial design into aworkdirectory.

4. Set the COMPILER_PATH environment variable:
setenv COMPILER_PATH $CVE_HOME/isms/dlxtools/bin

5. Compile and link the assembly-language program:
$CVE_HOME/isms/dlxtools/bin/dlx-gcc -g \
       $CVE_HOME/example/tutorial/common/sw/crt_tutorial.S \

-c -I. -o crt_tutorial.o

$CVE_HOME/isms/dlxtools/bin/dlx-ld crt_tutorial.o -Ttext 0x0000 \
        -o crt_tutorial.elf

6. Copy the debugger “include” file to your tutorial directory:
cp $CVE_HOME/example/tutorial/common/sw/tutorial_int.inc .

Invoking Seamless CVE
Invoke Seamless CVE using the following command:

$CVE_HOME/bin/cve

Figure2-1 shows the Seamless CVE session window that appears after
invocation. The main features of this window are as follows:

• File Menu—allows you to open configurations for editing, save
configurations, and exit from Seamless CVE.
Getting Started with Seamless CVE, v4.3 2-3
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• Setup Menu—allows you to perform hardware-simulator setup as well 
the CPU Setup operations described below.

• Optimize Menu—allows you to set up optimizations and optimization s

• View Menu—allows you to perform configuration and version checks a
to view simulator output.

• Preference Menu—allows you to setup online help format, and enable h
balloons or Auto Check as well as to save these preferences.

• Help Menu— allows you to gain access to online help.

• Tool bar—contains clickable icons that provide short cuts to all the ma
setup operations that you need when configuring a Seamless CVE
cosimulation. The tool bar is divided into four major sections:

General Setup
contains icons for opening a configuration file, saving a configuration fi
and starting the hardware simulator.

CPU Setup
contains icons for setting up software-simulator execution, defining
memory access ranges, and mapping memory instances.

Optimization
contains icons for optimizing instruction fetches, optimizing accesses t
address ranges, and optimizing time.

Run
contains the Run button, which starts a cosimulation session.

• Processor List window—lists all the registered processors in the desig
(There are none registered now.)

• Transcript window— displays Seamless CVE command activity.
Getting Started with Seamless CVE, v4.32-4
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• Command line— allows you enter Seamless CVE commands.

Figure 2-1. Seamless CVE Session Window

Invoking the Hardware Simulator
1. Click the Logic Simulation icon in the Session window (as shown below

This activates the Setup Logic Simulator dialog box.

2. Enter the following simulator invocation string in the text-entry box in th
Setup Logic Simulator dialog box:

Set up hardware
simulator invocation
Getting Started with Seamless CVE, v4.3 2-5
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$MODELTECH/bin/vsim design

The variable MODELTECH points to the installation directory for the
ModelSim VHDL simulator, as set up at the beginning of this tutorial. D
not enable the “Run hardware simulator in a terminal window” button
because ModelSim VHDL runs from a GUI.

3. Click the Invoke button in the Setup Logic Simulator dialog box. This
invokes the simulator and allows Seamless CVE memory models and
processor models within the design to register themselves with the
Seamless CVE. (The Ok button allows setup without invocation.)

The ModelSim VHDL session window comes up. As the simulator load
the design, a listing for the processor model appears in the Processor 
window, showing that the model has registered itself.

Notice that once you set up the invocation, the Logic Simulation icon in
Session window is no longer highlighted, indicating that this step is done
you wish to view the contents of the hardware simulator terminal windo
select theView > Hardware Output menu item in the Seamless CVE
window.

4. Select theView > Run Status menu item in the Seamless CVE window t
display the Run Status message box. The indicator lists the hardware
simulator as Vsim Uninitialized.
Getting Started with Seamless CVE, v4.32-6
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Configuring the Processor
Setting up a Seamless CVE processor instance for cosimulation is a three-p
process consisting of the following steps:

• Setting up the software simulator invocation.

• Mapping memory instances.

• Mapping memory-access ranges.

Set up the software simulator invocation as follows:

1. Click the Software Simulation icon in the Seamless CVE Session wind
(shown below). This activates the Setup Software Simulator dialog box

2. Enter the following simulator invocation string under “Invocation:” in th
Setup Software Simulator dialog box:

$CVE_HOME/isms/bin/mdb_dlx crt_tutorial.elf -i tutorial_int.inc

3. Click the button next to “Run software simulator in a terminal window” 
the Setup Software Simulator dialog box, as shown below. You do this
because the software simulator is not GUI driven.

Set up software invocation
Getting Started with Seamless CVE, v4.3 2-7
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4. Click the Ok button. Notice that the Software Simulation icon in the
Session window is no longer highlighted, indicating that setup is done.

You need to map the Seamless optimizable memory instances into the proces
address space. Do this by performing the following steps:

1. Click the Map Memory Instances icon in the CVE Session window (sho
below). This activates the Memory Map dialog box.

Each of the four memory instances in the memory module is 1Mbyte lo
and 8 bits wide. These instances will be mapped across the processor
bit data bus such that each instance occupies 8 bits of the bus. As sho
below, the logical names of the instances are listed on the far left side 
the design instance identifiers are on the right side (and they are the s

2. Select themem1memory instance by clicking on that instance’s entry in th
Unmapped Memories list. The instance entry is highlighted when selec
Notice that the Base Address and Bit Position entries are both 0, as sh
below.

Map memory instances
to addresses
Getting Started with Seamless CVE, v4.32-8



Seamless CVE and ModelSim VHDL Tutorial Setting Up the Design Files

e

e

e

the
3. Click the Map button to mapmem1 into the processor address space. Th
entry formem1 appears in the Memory Map list, as shown below.

4. Select themem2memory instance by clicking on that instance’s entry in th
Unmapped Memories list.

5. Specify the bit position for themem2 instance by clicking on the up arrow
button to increment the value in the box to 8. This maps themem2instance
into bits 8 through 15 of the processor’s 32-bit word.

6. Click the Map button to mapmem2 into the processor address space. Th
entry formem2 appears in the Memory Map list with a bit position of 8.

7. Map themem3 andmem4 instances into bit positions 16 and 24,
respectively.

8. Select thecrt entry in the Unmapped Memories list. Enter an address of
3FFFFFF0 in the Base Address box. Set the bit position to 0 and click 
Map button to map the instance into the processor address space.

9. Click the Close button to dismiss the Memory Map dialog box.
Getting Started with Seamless CVE, v4.3 2-9
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Set up the memory-access ranges for the processor as follows:

1. Click the Memory Access Ranges icon in the Seamless CVE Session
window (shown below).

The Memory Ranges dialog box appears. The Address Ranges list bo
contains four entries, as shown below.

Notice that the first entry, for addresses 0 through 3FFFFF, is the addr
range of the memory module in the hardware design. Since these insta
are Seamless memory models, this address range is optimizable.

2. Select the first entry (0 to 3FFFFF) in the Address Ranges list box. The s
and end addresses appear in the Start Address and End Address entr
boxes.

Notice the icon under the Access heading in the list box and the
corresponding icon on the Access tab in the lower portion of the Memo
Ranges dialog box (shown below). Optimized access to this range has

Define memory
access ranges
Getting Started with Seamless CVE, v4.32-10
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been enabled yet, meaning that all accesses to this memory range gen
hardware bus cycles.

3. Create a label for the optimizable address range as follows:

a. Click the Label tab.

b. Enter a label of “optimizable” in the Range Label box, then press
Return or click the Apply button. The label appears in the optimizab
entry in the Address Ranges list box.

4. Set up wait-state values for the optimizable memory:

a. Click the Wait States tab.

b. Enter values of 2 in the Read and Write boxes under Initial, then pr
Return or click the Apply button. (Leave the Burst boxes blank.) Th
wait-state values appear in the Address Ranges list box.

5. Select the next unlabeled range (400000 - 3FFFFFFF) listed in the Add
Ranges box. Notice that the listed range values appear in the Start and
address boxes.

For an optimizable
memory range, when
this icon is highlighted
it means that optimized
access is not enabled.

For an optimizable
memory range, when
this icon is highlighted
it means that optimized
access is enabled.
Getting Started with Seamless CVE, v4.3 2-11
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6. Replace the End Address value by double-clicking on the entry box an
entering 4000FF.

7. Make sure the Label tab is on top and enter “hardware” in the Range La
entry box.

8. Click the Apply button. A new entry, at addresses 400000 - 40000FF, 
the label “hardware” appears in in the Address Ranges list box. The for
hardware-only range is now split into two ranges.

9. Select the next range on the list and label it “hardware2.”

10. Select thescreen entry, which is next in the list. Although thescreen is
actually based on an optimizable register memory (hence the “optimiza
icon under the Access column), we will pretend it is hardware-only for 
present. Enter a label of “screen” for this range then click Apply.

11. Select the unlabeled range at the bottom of the list in the Address Ran
list box (3FFFFFF4 to FFFFFFFF).

12. Enter “illegal” in the Range Label text-entry box, then click the Apply
button.

13. Select the Access tab and then click the Illegal access button. This ma
addresses 400100 to FFFFFFFF an “illegal” range, as indicated by the
in the Address Ranges list.

14. Click the Close button to close the window. Notice that the Memory Acc
Ranges icon in the Session window is no longer highlighted, indicating t
this step has been done.

Note

There are no memory instances, either Seamless CVE or
otherwise, in this address range. This and the remaining steps
this section simply demonstrate how to set up memory-access
ranges.
Getting Started with Seamless CVE, v4.32-12



Seamless CVE and ModelSim VHDL Tutorial Saving the Configuration

w

an
ator
Saving the Configuration
Save the current configuration by performing the following steps:

1. Click the Save Configuration icon in the Seamless CVE Session windo
(shown below) or select theFile > Save As menu item.

2. In the Save As dialog box, enter a configuration filename (and path, if
necessary).

3.  Click Ok to save the configuration.

Starting the Cosimulation
1. Click theRun button in the Seamless CVE main window. The button

changes to yellow and remains pressed, indicating that cosimulation c
start. In addition, a terminal window appears showing a software simul
startup message:

CVE NOTE: Waiting to connect to hardware process ...

2. Move the cursor to the ModelSim VHDL simulator’s main window and
enter the following command at the VSIM prompt:

view signals

3. In the Signals window selectView > Wave > Signals in Regionto bring up
the ModelSim VHDL waveform window. If necessary, minimize the
Waveform and Signals windows to free some display space.

4. Enter the following at the ModelSim VHDL session window prompt:

run -all

Save Configuration
Getting Started with Seamless CVE, v4.3 2-13
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Therun  command starts the hardware simulation (but the simulation
cannot run until its software begins to execute). Notice that the Run bu
turns green, indicating that cosimulation has begun. The Seamless CV
models in the design cause Seamless CVE to start up the software
simulator. The software simulator terminal window displays a series of
messages followed by this prompt:

(mdb)

The Run Status window indicates that the hardware simulator is waitin
(for the software simulation to start) and the software simulator is
interactive (that is, waiting for you to enter a command to start the softw
simulation). Neither hardware nor software simulation can proceed unt
you respond to the software simulator prompt.

5. Enterrun at the(mdb) prompt. The Screen window appears and display
the following message.

Welcome to the Seamless Tutorial!!
Using the DLX Processor and the MDB Debugger.

Notice that the Run Status for both of the simulators changes to “Runni
then back to “Interactive” for both simulators. The software simulator ru
to a breakpoint and displays a message similar (not necessarily identica
the following one:

25 secs; 656 instr; 26 instr/sec
Hit Breakpoint 1 at 0x00000000 (begin+0x00000000)
(0x00000000) begin              nop
(mdb)
Getting Started with Seamless CVE, v4.32-14
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In addition, waveforms appear in the hardware simulator waveform
window, showing the bus activity that takes place during the simulation
run. At this point, the run status of both simulators is interactive.

Enabling Address-Range Optimization
Enable address-range optimization for the optimizable addresses in the proc
address space by performing the following steps:

1. Click the Optimize Address Ranges icon in the Seamless CVE Sessio
window (shown below). This activates the Optimize by Address Range
dialog box.

The Address Ranges list contains the ranges you set up in the previou
section, as shown below.

2. Click the range labeled “optimizable.” The start and end addresses of 
range appear in the entry boxes under Optimization Entry.

Optimize specified
address ranges
Getting Started with Seamless CVE, v4.3 2-15
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3. Click the On button. This modifies the optimizable range in the Addres
Ranges list as shown below. The “lightning bolt” icon indicates that
processor accesses to this range can take place directly through softw
rather than generating hardware bus cycles.

You can enable optimized access to any portion of an optimizable add
range.

4. Click the Close button to dismiss the Optimize By Address Range dial
box. The Optimize Address Ranges icon in the Seamless CVE session
window is now highlighted.

5. Move the cursor to the transcript window in the ModelSim simulator’s
session window and enter the following command:

run -all

This time, the simulation runs faster. A portion of the waveform display
that overlaps the first and second runs is shown below. Notice the rela
lack of address- and data-bus activity during the second run. The clock
in the hardware simulation as before. However, the software simulator n
accesses memory directly except when writes to the screen, in which ca
needs to generate bus activity in the hardware simulation. You can con
Getting Started with Seamless CVE, v4.32-16
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this by noting that a value of 0x3FFFFFF0 is present on the address b
during these write cycles. (Use the cursor.)

Figure 2-2. ModelSim Waveform Window

6. Select theOptimize > Name Optimization menu item. This activates the
Optimization Set dialog box. This dialog box allows you to save the curr
optimization state for later recall.

7. Type in a name such asopt1 in the text-entry box in the Optimization Set
dialog box then click Ok to save the optimization set. Notice that the
Optimization Set Enable (“lightning bolt”) icon under Optimization grou
in the main Seamless CVE window becomes pressed and is highlighte
yellow, meaning that a named optimization set is active.

8. Click the Optimization Set Enable icon to disable the optimization set. T
icon becomes “unpressed” and is no longer highlighted. (You can also
theOptimize > Unoptimize menu item.) Click the icon again to re-enabl
the optimization set.

Before After
Optimization Optimization
Getting Started with Seamless CVE, v4.3 2-17
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9.  Save the current configuration by selecting theFile > Save menu item.

Exiting from the Cosimulation
1. Select theFile > Exit menu item in the Seamless CVE session window o

enter “exit” at the command-line. A message box appears saying
“Simulator is running. Exit anyway?”

2. Click Yes to exit from the ModelSim VHDL simulator. The Seamless CV
Session window and simulator windows disappear.

Restarting Seamless CVE using the
Configuration File

Invoke Seamless CVE using the following command:

$CVE_HOME/bin/cve my_config

wheremy_config is the name of the configuration file you saved previously.
Seamless CVE, ModelSim VHDL simulator, and software simulator all start u
Notice that the configuration inmy_config is restored and the cosimulation is
ready to start. You can confirm this by clicking on the appropriate CPU Setup
Optimization icons and checking the values that appear in the corresponding
dialog boxes.
Getting Started with Seamless CVE, v4.32-18
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Enabling Time Optimization
1. Click the Optimize time icon to activate Seamless time optimizations. T

Time Optimizations icon button (shown below) is now “pressed” and
highlighted yellow.

2. Move the cursor to the transcript window in the ModelSim VHDL
simulator’s session window and enter the following commands:

add wave *
run -all

The Run button on the Seamless CVE session window turns green,
indicating that cosimulation has begun.

3. Enterrun at the (mdb) prompt in the software simulator’s terminal, as y
did earlier in “Starting the Cosimulation.”

Notice that the same number of instructions are executed as before, b
much less time. The software has run at full speed, decoupled from the
hardware simulation, and far fewer clock cycles have occurred in the
hardware simulation. The only time hardware clock cycles are required
when the program accesses the screen to print out the message. Altho
the tutorial program is too simple to show the full effect, usually over 9
percent of hardware clock cycles can be eliminated without affecting
simulation results.

4. Select theOptimize > Name Optimization menu item. The Optimization
Set dialog box appears.

5. Enter a name (different than the one you used previously) for the curre
optimization set, then click Ok.

Optimize time by allowing software
to run ahead of hardware (using Time
Optimization dialog box settings)
Getting Started with Seamless CVE, v4.3 2-19
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6. Select theOptimize > Recall Optimization menu item. The Optimization
Sets dialog box appears.

7. Select the first optimization set you saved by clicking on its name, then
click the Apply button. Now select the optimization set you saved in thi
section and click Apply. Notice the effect on the Optimizaton icons.

8. Click the Close button to dismiss the Optimization Set dialog box.

9. Select theOptimize > Unoptimize menu item to clear the current
optimization set.

Enabling Instruction Fetch Optimization
1. Click in on the Instruction Fetch Optimizations icon. The icon becomes

highlighted as shown below.

Instruction fetch optimization is a convenient way to automatically enab
optimizations for all instruction-fetch bus cycles. This eliminates hardwa
bus-cycle activity for instruction fetches, allowing the ISS to fetch the
instructions directly from memory.

2. Run the hardware and software simulators as before.

3. Select theOptimize > Unoptimize menu item.

4. Run the hardware and software simulators again. Notice the difference
run time and bus activity with and without instruction fetch optimization
enabled.

This concludes theSeamless CVE and ModelSim VHDL Tutorial. You can
experiment with different combinations of optimization settings to see how th

Optimize
instruction fetches
Getting Started with Seamless CVE, v4.32-20
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affect cosimulation. For example, try turning on optimizations for single
addresses or ranges of addresses to see how they affect simulation speed a
cycle activity.
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Chapter 3
Seamless CVE and NC-Verilog

Tutorial

This tutorial consists of several sections designed to be performed in sequen
follows:

• “Setting Up Your Environment” explains how to set up your workstation to
run the tutorial.

• “Setting Up the Design Files” explains how to prepare the design
components for cosimulation.

• “ Invoking Seamless CVE” explains how to invoke Seamless CVE on the
design.

• “ Invoking the Hardware Simulator” explains how to set up the hardware
simulator invocation. You invoke the simulator and allow the Seamless
CVE models to register themselves with Seamless CVE.

• “Configuring the Processor” explains how to set up the software simulato
invocation for the processor and how to configure the processor’s addr
space and memory instances.

• “Saving the Configuration” explains how to save a Seamless CVE
configuration in a file.

• “Starting the Cosimulation” explains how to start the cosimulation proces

• “Enabling Address-Range Optimization” explains how to perform
Seamless CVE memory-access optimizations.
Getting Started with Seamless CVE, v4.3 3-1
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• “Exiting from the Cosimulation” explains how to exit from a cosimulation
session.

• “Restarting Seamless CVE using the Configuration File” explains how to
start up Seamless CVE using a previously saved configuration. It also
shows how to use Seamless CVE time optimization to eliminate
unnecessary hardware bus cycles.

• “Enabling Time Optimization” explains how to use Seamless CVE time
optimization to eliminate unnecessary hardware bus cycles.

• “Enabling Instruction Fetch Optimization” describes a convenient way to
enable data-access optimizations for all instruction fetches.

Setting Up Your Environment
This tutorial assumes that Seamless CVE and NC Verilog are installed and t
proper license files and servers are set up as described in the product instal
instructions. (See “Related Publications.”)

Before starting the tutorial, set the following environment variables:

• CVE_HOME points to the top of the Seamless CVE installation tree fo
your platform (ss5 or hpu).

• MGLS_HOME points to$CVE_HOME/mgls (or to another appropriate
location for the license server).

• MGLS_LICENSE_FILE points to the location of your license file.

• CDS_INST_DIR points to the top of the installation directory for the NC
Verilog application. (Refer to the product documentation for detailed
information.)

• CDS_ROOT points to the top of the installation directory for the NC
Verilog application. (Refer to the product documentation for detailed
information.)
Getting Started with Seamless CVE, v4.33-2
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• SHLIB_PATH (for HPUX): add the current directory as well as
$CVE_HOME/lib and $CDS_INST_DIR/tools/lib to the SHLIB_PATH
setting.

• LD_LIBRARY_PATH (for Solaris): add the current directory as well as
$CVE_HOME/lib and $CDS_INST_DIR/tools/lib to the
LD_LIBRARY_PATH setting.

Setting Up the Design Files
Copy and set up the design files for the tutorial as follows:

1. Create a directory in which you can place the design files and run the
tutorial.

2. Change directories to your tutorial directory.

3. Compile the Verilog design files into your tutorial directory by running th
build_design script:

$CVE_HOME/example/tutorial/ncvlog/build_design

This compiles the DLX processor, SRAM, screen, reset generator, mem
module, clock generator, and top-level tutorial design into your local
directory.

4. Set the COMPILER_PATH environment variable:

setenv COMPILER_PATH $CVE_HOME/isms/dlxtools/bin

5. Compile and link the assembly-language program:

$CVE_HOME/isms/dlxtools/bin/dlx-gcc -g \
       $CVE_HOME/example/tutorial/common/sw/crt_tutorial.S \

-c -I. -o crt_tutorial.o

$CVE_HOME/isms/dlxtools/bin/dlx-ld crt_tutorial.o -Ttext 0x0000 \
        -o crt_tutorial.elf
Getting Started with Seamless CVE, v4.3 3-3
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6. Copy the debugger “include” file to your tutorial directory:

cp $CVE_HOME/example/tutorial/common/sw/tutorial_int.inc .

Invoking Seamless CVE
Invoke Seamless CVE using the following command:

$CVE_HOME/bin/cve

Figure3-1 shows the Seamless CVE session window that appears after
invocation. The main features of this window are as follows:

• File Menu—allows you to open configurations for editing, save
configurations, and exit from Seamless CVE.

• Setup Menu—allows you to perform hardware-simulator setup as well 
the CPU Setup operations described below.

• Optimize Menu—allows you to set up optimizations and optimization s

• View Menu—allows you to perform configuration and version checks a
to view simulator output.

• Preference Menu—allows you to setup online help format, and enable h
balloons or Auto Check as well as to save these preferences.

• Help Menu— allows you to gain access to online help.

• Tool bar—contains clickable icons that provide short cuts to all the ma
setup operations that you need when configuring a Seamless CVE
cosimulation. The tool bar is divided into four major sections:

General Setup
contains icons for opening a configuration file, saving a configuration fi
and starting the hardware simulator.

CPU Setup
contains icons for setting up software-simulator execution, defining
memory access ranges, and mapping memory instances.
Getting Started with Seamless CVE, v4.33-4
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Optimization
contains icons for optimizing instruction fetches, optimizing accesses t
address ranges, and optimizing time.

Run
contains the Run button, which starts a cosimulation session.

• Processor List window—lists all the registered processors in the desig
(There are none registered now.)

• Transcript window— displays Seamless CVE command activity.

• Command line— allows you enter Seamless CVE commands.

Figure 3-1. Seamless CVE Session Window
Getting Started with Seamless CVE, v4.3 3-5
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Invoking the Hardware Simulator
1. Click the Logic Simulation icon in the Session window (as shown below

This activates the Setup Logic Simulator dialog box.

2. Enter the following simulator invocation string in the text-entry box in th
Setup Logic Simulator dialog box:

$CDS_INST_DIR/tools/bin/ncsim -gui -CDSLIB cds.lib work.DLX_design:snap

The variable MODELTECH points to the installation directory for the
ModelSim VHDL simulator, as set up at the beginning of this tutorial. D
not enable the “Run hardware simulator in a terminal window” button
because NC Verilog runs from a GUI.

3. Click the Invoke button in the Setup Logic Simulator dialog box. This
invokes the simulator and allows Seamless CVE memory models and
processor models within the design to register themselves with the
Seamless CVE. (The Ok button allows setup without invocation.)

Set up hardware
simulator invocation
Getting Started with Seamless CVE, v4.33-6



Seamless CVE and NC-Verilog Tutorial Setting Up the Design Files

s
List

the
. If
w,

o

art

ow
.

e

The ModelSim VHDL session window comes up. As the simulator load
the design, a listing for the processor model appears in the Processor 
window, showing that the model has registered itself.

Notice that once you set up the invocation, the Logic Simulation icon in
Session window is no longer highlighted, indicating that this step is done
you wish to view the contents of the hardware simulator terminal windo
select theView > Hardware Output menu item in the Seamless CVE
window.

4. Select theView > Run Status menu item in the Seamless CVE window t
display the Run Status message box. The indicator lists the hardware
simulator as Vsim Uninitialized.

Configuring the Processor
Setting up a Seamless CVE processor instance for cosimulation is a three-p
process consisting of the following steps:

• Setting up the software simulator invocation.

• Mapping memory instances.

• Mapping memory-access ranges.

Set up the software simulator invocation as follows:

1. Click the Software Simulation icon in the Seamless CVE Session wind
(shown below). This activates the Setup Software Simulator dialog box

2. Enter the following simulator invocation string under “Invocation:” in th
Setup Software Simulator dialog box:

$CVE_HOME/isms/bin/mdb_dlx crt_tutorial.elf -i tutorial_int.inc

Set up software invocation
Getting Started with Seamless CVE, v4.3 3-7
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3. Click the button next to “Run software simulator in a terminal window” 
the Setup Software Simulator dialog box, as shown below. You do this
because the software simulator is not GUI driven.

4. Click the Ok button. Notice that the Software Simulation icon in the
Session window is no longer highlighted, indicating that setup is done.

You need to map the Seamless optimizable memory instances into the proces
address space. Do this by performing the following steps:

1. Click the Map Memory Instances icon in the CVE Session window (sho
below). This activates the Memory Map dialog box.

Each of the four memory instances in the memory module is 1Mbyte lo
and 8 bits wide. These instances will be mapped across the processor
bit data bus such that each instance occupies 8 bits of the bus. As sho

Map memory instances
to addresses
Getting Started with Seamless CVE, v4.33-8
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below, the logical names of the instances are listed on the far left side 
the design instance identifiers are on the right side (and they are the s

2. Select themem0memory instance by clicking on that instance’s entry in th
Unmapped Memories list. The instance entry is highlighted when selec
Notice that the Base Address and Bit Position entries are both 0, as sh
below.

3. Click the Map button to mapmem0 into the processor address space. Th
entry formem0 appears in the Memory Map list, as shown below.

4. Select themem1memory instance by clicking on that instance’s entry in th
Unmapped Memories list.

5. Specify the bit position for themem1 instance by clicking on the up arrow
button to increment the value in the box to 8. This maps themem1instance
into bits 8 through 15 of the processor’s 32-bit word.

6. Click the Map button to mapmem1 into the processor address space. Th
entry formem1 appears in the Memory Map list with a bit position of 8.
Getting Started with Seamless CVE, v4.3 3-9
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7. Map themem2 andmem3 instances into bit positions 16 and 24,
respectively.

8. Select thecrt entry in the Unmapped Memories list. Enter a base addres
3FFFFFF0 and bit position of 0 then click the Map button to map the
instance the processor address space.

9. Click the Close button to dismiss the Memory Map dialog box.

Set up the memory-access ranges for the processor as follows:

1. Click the Memory Access Ranges icon in the Seamless CVE Session
window (shown below).

The Memory Ranges dialog box appears. The Address Ranges list bo
contains four entries, as shown below.

Notice that the first entry, for addresses 0 through 3FFFFF, is the addr
range of the memory module in the hardware design. Since these insta
are Seamless memory models, this address range is optimizable. The
under “Access” indicates this.

Define memory
access ranges
Getting Started with Seamless CVE, v4.33-10
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2. Select the first entry (0 to 3FFFFF) in the Address Ranges list box. The s
and end addresses appear in the Start Address and End Address entr
boxes.

Notice the icon under the Access heading in the list box and the
corresponding icon on the Access tab in the lower portion of the Memo
Ranges dialog box (shown below). Optimized access to this range has
been enabled yet, meaning that all accesses to this memory range gen
hardware bus cycles.

3. Create a label for the optimizable address range as follows:

a. Click the Label tab.

b. Enter a label of “optimizable” in the Range Label box, then press
Return or click the Apply button. The label appears in the optimizab
entry in the Address Ranges list box.

4. Set up wait-state values for the optimizable memory:

a. Click the Wait States tab.

b. Enter values of 2 in the Read and Write boxes under “Initial,” then
press Return or click the Apply button. (Leave the Burst boxes blan
The wait-state values appear in the Address Ranges list box.

For an optimizable
memory range, when
this icon is highlighted
it means that optimized
access is not enabled.

For an optimizable
memory range, when
this icon is highlighted
it means that optimized
access is enabled.
Getting Started with Seamless CVE, v4.3 3-11
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5. Select the next unlabeled range (400000 - 3FFFFFFF) listed in the Add
Ranges box. Notice that the listed range values appear in the Start and
address boxes.

6. Replace the End Address value by double-clicking on the entry box an
entering 4000FF.

7. Click the Label tab and enter “hardware” in the Range Label entry box

8. Click the Apply button. A new entry, at addresses 400000 - 40000FF, 
the label “hardware” appears in in the Address Ranges list box. The for
hardware-only range is now split into two ranges.

9. Select the next range on the list and label it “hardware2.”

10. Select thescreen entry (3FFFFFF0 - 3FFFFFF3), which is next in the lis
Although thescreen is actually based on an optimizable register memor
(hence the “optimizable” icon under the Access column), we will pretend
is hardware-only for the present. Enter a label of “screen” for this range
then click Apply.

11. Select the unlabeled range at the bottom of the list in the Address Ran
list box (3FFFFFF4 to FFFFFFFF).

12. Enter “illegal” in the Range Label text-entry box, then click the Apply
button.

13. Select the Access tab and then click the Illegal access button. This ma
addresses 400100 to FFFFFFFF an “illegal” range, as indicated by the
in the Address Ranges list.

14. Click the Close button to close the window. Notice that the Memory Acc
Ranges icon in the Session window is no longer highlighted, indicating t
this step has been done.

Note

There are no memory instances, either Seamless CVE or
otherwise, in this address range. This and the remaining steps
this section simply demonstrate how to set up memory-access
ranges.
Getting Started with Seamless CVE, v4.33-12
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Saving the Configuration
Save the current configuration by performing the following steps:

1. Click the Save Configuration icon in the Seamless CVE Session windo
(shown below) or select theFile > Save As menu item.

2. In the Save As dialog box, enter a configuration filename (and path, if
necessary).

3.  Click Ok to save the configuration.

Starting the Cosimulation
1. Click theRun button in the Seamless CVE main window. The button

changes to yellow and remains pressed, indicating that cosimulation c
start. In addition, a terminal window appears showing a software simul
startup message:

CVE NOTE: Waiting to connect to hardware process ...

2. Go to the NC Verilog simulator’s main window, activate the Navigator, a
set up a waveform display window. Display the signals at the top level 
the design, as well as register R30, which is one level down, in thecpu
module.

3. Click the run button on NC Verilog main window.

This starts the hardware simulation, but the simulation cannot run until
software begins to execute. Notice that the Run button turns green,
indicating that cosimulation has begun. The Seamless CVE models in 
design cause Seamless CVE to start up the software simulator. The

Save Configuration
Getting Started with Seamless CVE, v4.3 3-13
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software simulator terminal window displays a series of messages follow
by this prompt:

(mdb)

The Run Status window indicates that the hardware simulator is waitin
(for the software simulation to start) and the software simulator is
interactive (that is, waiting for you to enter a command to start the softw
simulation). Neither hardware nor software simulation can proceed unt
you respond to the software simulator prompt.

4. Enterrun at the(mdb) prompt. The Screen window appears and display
the following message.

Welcome to the Seamless Tutorial!!
Using the DLX Processor and the MDB Debugger.

Notice that the Run Status for both of the simulators changes to “Runni
then back to “Interactive” for both simulators. The software simulator ru
to a breakpoint and displays a message similar to the following one (th
timing may vary):

14 secs; 656 instr; 46 instr/sec
Hit Breakpoint 1 at 0x00000000 (begin+0x00000000)
(0x00000000) begin              nop
(mdb)

At this point, the run status of both simulators is interactive. In addition
waveforms appear in the hardware simulator’s waveform window, show
the bus activity that takes place during the simulation run. Values in regi
R30, an internal cpu register are also displayed. Display of internal regis
as signals is a feature of most PSPs.
Getting Started with Seamless CVE, v4.33-14
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Enabling Address-Range Optimization
Enable address-range optimization for the optimizable addresses in the proc
address space by performing the following steps:

1. Click the Optimize Address Ranges icon in the Seamless CVE Sessio
window (shown below). This activates the Optimize by Address Range
dialog box.

The Address Ranges list contains the ranges you set up in the previou
section, as shown below.

2. Click the range labeled “optimizable.” The start and end addresses of 
range appear in the entry boxes under Optimization Entry.

3. Click the On button. This modifies the optimizable range in the Addres
Ranges list as shown below. The “lightning bolt” icon indicates that

Optimize specified
address ranges
Getting Started with Seamless CVE, v4.3 3-15
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processor accesses to this range can take place directly through softw
rather than generating hardware bus cycles.

You can enable optimized access to any portion of an optimizable add
range.

4. Click the Close button to dismiss the Optimize By Address Range dial
box. The Optimize Address Ranges icon in the Seamless CVE session
window is now highlighted.

5. Click the Run button in the NC Verilog simulator session window.

This time, the simulation runs faster. In the waveform display, notice th
relative lack of address- and data-bus activity during the second run. T
clock runs in the hardware simulation as before. However, the software
simulator now accesses memory directly except when writes to the scr
in which case it needs to generate bus activity in the hardware simulat
You can confirm this by noting that a value of 0x3FFFFFF0 is present 
the address bus during these write cycles.

6. Select theOptimize > Name Optimization menu item. This activates the
Optimization Set dialog box. This dialog box allows you to save the curr
optimization state for later recall.

7. Type in a name such asopt1 in the text-entry box in the Optimization Set
dialog box then click Ok to save the optimization set. Notice that the
Optimization Set Enable (“lightning bolt”) icon under Optimization grou
Getting Started with Seamless CVE, v4.33-16
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in the main Seamless CVE window becomes pressed and is highlighte
yellow, meaning that a named optimization set is active.

8. Click the Optimization Set Enable icon to disable the optimization set. T
icon becomes “unpressed” and is no longer highlighted. (You can also
theOptimize > Unoptimize menu item.) Click the icon again to re-enabl
the optimization set.

9.  Save the current configuration by selecting theFile > Save menu item.

Exiting from the Cosimulation
1. Select theFile > Exit menu item in the Seamless CVE session window o

enter “exit” at the command-line. A message box appears saying
“Simulator is running. Exit anyway?”

2. Click Yes to exit from the ModelSim VHDL simulator. The Seamless CV
Session window and simulator windows disappear.

Restarting Seamless CVE using the
Configuration File

Invoke Seamless CVE using the following command:

$CVE_HOME/bin/cve my_config

wheremy_config is the name of the configuration file you saved previously.
Seamless CVE, ModelSim VHDL simulator, and software simulator all start u
Notice that the configuration inmy_config is restored and the cosimulation is
ready to start. You can confirm this by clicking on the appropriate CPU Setup
Optimization icons and checking the values that appear in the corresponding
dialog boxes.
Getting Started with Seamless CVE, v4.3 3-17
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Enabling Time Optimization
1. Click the Optimize time icon to activate Seamless time optimizations. T

Time Optimizations icon button (shown below) is now “pressed” and
highlighted yellow.

2. Go to the hardware simulator’s main window and set up a waveform
viewing window as you did earlier.

3. Click the run button in the hardware simulator.

The Run button on the Seamless CVE session window turns green,
indicating that cosimulation has begun.

4. Enterrun at the (mdb) prompt in the software simulator’s terminal, as y
did earlier in “Starting the Cosimulation.”

Notice that the same number of instructions are executed as before, b
much less time. The software has run at full speed, decoupled from the
hardware simulation, and far fewer clock cycles have occurred in the
hardware simulation. The only time hardware clock cycles are required
when the program accesses the screen to print out the message. Altho
the tutorial program is too simple to show the full effect, usually over 9
percent of hardware clock cycles can be eliminated without affecting
simulation results.

5. Select theOptimize > Name Optimization menu item. The Optimization
Set dialog box appears.

6. Enter a name (different than the one you used previously) for the curre
optimization set, then click Ok.

Optimize time by allowing software
to run ahead of hardware (using Time
Optimization dialog box settings)
Getting Started with Seamless CVE, v4.33-18
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7. Select theOptimize > Recall Optimization menu item. The Optimization
Sets dialog box appears.

8. Select the first optimization set you saved by clicking on its name, then
click the Apply button. Now select the optimization set you saved in thi
section and click Apply. Notice the effect on the Optimizaton icons.

9. Click the Close button to dismiss the Optimization Set dialog box.

10. Select theOptimize > Unoptimize menu item to clear the current
optimization set.

Enabling Instruction Fetch Optimization
1. Click in on the Instruction Fetch Optimizations icon. The icon becomes

highlighted as shown below.

Instruction fetch optimization is a convenient way to automatically enab
optimizations for all instruction-fetch bus cycles. This eliminates hardwa
bus-cycle activity for instruction fetches, allowing the ISS to fetch the
instructions directly from memory.

2. Run the hardware and software simulators as before.

3. Select theOptimize > Unoptimize menu item.

4. Run the hardware and software simulators again. Notice the difference
run time and bus activity with and without instruction fetch optimization
enabled.

This concludes theSeamless CVE and ModelSim VHDL Tutorial. You can
experiment with different combinations of optimization settings to see how th

Optimize
instruction fetches
Getting Started with Seamless CVE, v4.3 3-19
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affect cosimulation. For example, try turning on optimizations for single
addresses or ranges of addresses to see how they affect simulation speed a
cycle activity.
Getting Started with Seamless CVE, v4.33-20
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