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1. Introduction

This manual is specifically targeted for students taking the CS147 and CS247 Computer
Architecture classes under Dr. Robert Chun. It serves as atutorial for getting started on
the Cadence Logical Verification tool kit.

Chapterl deals with the brief introduction of UNIX commands. This would enable
students to perform basic file management operations through the console (terminal).
Also discussed in this chapter are the available text editor options under the Solaris
environment.

Chapter 2 focuses on the method to initialize and start NCVHDL (core Cadence
verification environment).

Chapter 3 provides detailed instructions for compiling, linking, and simulating design
units written in VHDL using the Cadence tool kit.




2. Chapter 1

The Unix operating system is case sensitive. In general, commandsin Unix are lower
case. Commands can include three parts: acommand, an option, and an argument.

A command isaword or group of characters that Unix recognizes as a request to perform
a specific task.

An option, asthe name implies, is not mandatory. Options give extrafunctionsto a
command; they are always preceded by a dash (-).

An argument is avariable supplied by the user. Often, it represents the name of afile or
directory targeted for action.

For example, the Unix command s -F dir_name uses the command Is to request a
listing, the option F to specify adetailed listing, and to only list files and directoriesin
the directory specified in the argument dir_name.

Note: The Unix commands are issued through the terminal or a console. Refer to section
3.3 for more information.

Following is list of common Unix commands under each category.
Help Commands

man
Displays information about specific commands. For example, man cat gives information
about the command cat. Man (short for manual) pages describe commands and allowable
options, and gives examples.

whatis
Displays a short description of acommand's function. For a short description of the cat
command, type whatis cat.

Directory operations

pwd
Prints the full name of the current directory (the physical path).

cd

This command is used to change the directory. The command cd / home changes the
directory path to /home. Typing cd .. moves up one directory (parent directory); typing cd
or cd ~ changes to the home directory /home/user _name.




Is

It lists the contents of the current directory. Typing Is-alistsall filesin the directory,
including hidden or system files that begin with a period. Typing Is—F lists the files and
directoriesin afolder/file view.

mkdir
This command creates directories. To make a directory named test, type mkdir test

rmdir
It deletes directories. The command rmdir test removes the directory test. Only empty
directories can be removed. To remove non-empty directories type rmdir —r dir_name.

Manipulating Files

cp
This copies afile. For example, cp copyl copy2 creates anew file, called copy2, identical
to copyl.

mv
It renames afile. The command mv old new gives thefile: old the new name: new. This
command also can be used to rename directories.

rm
Thisremoves afile. For example, rm old deletes thefile old.

Creating and Viewing Text Files

cat
Thisdisplaysatext file. Typing cat filel will display thefilefilel. If thefileis not
present then an empty file with the same name is opened.

more
Displays atext file, pausing at the bottom of each page. Useful when viewing longer
files. The command mor e filel displays the file filel; pressing the <Retur n> key shows
the next line; pressing the <Space Bar > displays the next page; typing b displays the
previous page.




3. Chapter 2
3.1. Desktop
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Fig 1. Start up interface on the Solaris environment.




3.2. Editor
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Fig 2: Opening the Editor
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1. Click on the Editor tab in the menu.

2. Select the ‘ Text Editor’ option to open a standard editor. The editor is much like the
Notepad in Microsoft Windows®.

Tip:
Use this standard editor for keying in the design unitsin VHDL. Do
not forget to save thefilesin *.vhd format in the desired location.




3.3. Console
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Fig 3: Opening a console

1. Toopenaterminal or console, click on the tab above the performance monitor menu
option.

2. Then select the *Console’ option.




3.4. Start up script

window Edit Options ﬂelp‘

Sun Microsystems Inc. Sunos 5.8 Cenerig 1 ary 2000
»cp -r fusrflocal/cadencefconf/* | <
* osource cadence o

Binary path setup............ SUCCESSFUL 2
Library association........... SUCCESSFUL
License configuration......... SUCCESSFUL

[11 1306
i nelaunch: 04.10-p002: (<) Copyright 1395-2002 Cadence Design Systems, Inc.

Fig 4: Running the script

If running the Cadence tool kit for the first time, copy the start up script and ADDER
directory, present in the location /usr/local/cadence/conf to the home directory.

Run the script by typing in ‘ source cadence’ . Please wait afew moments for the
cadence environment (Fig 5) to start up. Then select the *Multiple Step’ option.

Logic Verification
- ncleunch 14, 10-pCaz

|ta’§ en-:el

(21 200 Cadenze Dezigr Swshons, e, M dahds resensed, Godende ord
the Cacas lrae ar recishred fredwnarts cf Cadencu Carin Siekns, Inc
Allathers i pocedes of Ferhoces

Mease Selec: Run hdode

Multiple Step

Single Step (NCWerilcg Only)

Help

Exit

Fig 5: Cadence Logic Verification environment




4. Chapter 3

4.1. Design units

File Edit Tools Utilities  Plug-Ins

NCLaunch: fhomesrao

Erowsers: y?l | Toals: Xt ot

Directury:lfhumefraanDEH
>. 4

Filters:l".v * whd * whdl |

full. wh®
half.vho™
input.vhd*
test whd®

nclaunch} cd fhomesrao/ADDER
nclaunch=|

1. By

0 items selected

Fig 6: Design units

default the start up script opens the cadence tool kit in the home directory

‘/home/user_name'. In order to run the sample ADDER design, change the location
to ‘/home/rao/ADDER’.

2. The ADDER directory contains 4 design units as shown.

Tip:
To compile your own design units, select the respective location (directory) where
your ‘.vhd' files are saved.




4.2. Design Directory

Eile | Edit Tools Utilities Plug-Ing Help

Edit
Edit Mew File...
Source

Create Mew Directory

Delete

Create Build Script...

Set Work Library -
Set Design Directary... <

Recent Designs - 1
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Exit

Filters:| *.v *.vhd *.vhal =

nclaunch= cd shomesraofADDER
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0 items selected

Fig 7: Design directory

1. Thefirst step involved in the process of compiling the design unitsisto associate it
with libraries. Thisis done by selecting ‘File'-> ‘ Set Design Directory’ option.
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— MClLaunch: shomesrao s [
Eile Edit Tools Utilities Plug-Ing Help
Browsers: &ﬁl | Tonls:
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full b
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test vhd” Set Design Directory
— Design Directory
fhomesraorADDER |
— Library Mapping File
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Filters:|*.v *.whd *.vhdl
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nclaunchs
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Fig 8: Design Directory window

2. Click onthe‘Create cds.lib File' button in the set design directory window. Make

sure the design directory and library mapping file are created in the location
(directory) where the design units are stored.
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MCLaunch : shomedrao

Eile Edit Tools Utilities Plug-Ing
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input.vhd®
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‘ (] 4 I cancel |
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Fig 9: To create the library mapping

3. Withthefile name set as cds.lib, click on the ‘ Save’ button.
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— WCLaunch: shomefrao
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Fig 10: Include libraries

4. Inthecdslib file window, select the ‘ default library option” and then click ok.
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MCLaunch: /home/rao/ADDER

Eile Edit Tools LUtilities Plug-Ins Help
Browsers: Jﬁ Tools: B;l Nsél
Diren:tmy:lfhumefrauf.-‘-‘-.DDEH = il

Fe] INCA_Libs

] full.vh
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5 &y fhome/ran/aDDER/Cds.lib
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-3 sdilib
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Filters: “.» “.vhd “.vhdl
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Fig 11: Final configuration

5. After associating the libraries with the design units, the verification environment gets
populated as shown.
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4.3. Compile

MCLaunch: /home/rac/a4DDER

File Edit Tools Utilities  Plug-Ins ﬂelp‘
Browsers: jl Tools: ‘
Directory:| /home/ran/ADDER &y homesrao/aDDER/cds lib
...... . =G0 ambit
B0 INCA_libs EE.] cds_assertions
----- fullvh SR e
----- half yhe" 18] el
..... inputvho* i\« \ H0A sdilib
1 w3 std
EE.I SYNORSY S
{58 Yital_memoary
ALy warklib
=\ Shapshots
2
Filters:| v “whd “.vhl fd

tnclaunchs= cd fhomefrao/&DDER

enclaunchz= ncvhdl —work waorklib -cdslib fhomedrao/ADDERScds lib - logfile novhdllog —errorm:
tncyhdl: 04.10-p002: () Copyright 1995- 2002 Cadence Design Systems, Inc.

Encwhdl_p: Memory Usage - 1078 program + 0.9k data = 11.6M total

tncvhdl_cog: Memory Usage - 11.38 program + 1.98 data = 13.20 total

tncvhdl: CPU Usage - 045 system + 025 user = 0.6s total (20.5s, 2.9% cpu)
nclaunchs|

i E

||
Launch YHDL Compiler with current selection |4 items selected

Fig 12: Compiling the design units

1. Select the design unitsin the correct order from the lowest design unitsto the top
level units (hold won the CTRL keyboard button while selecting). In the adder
design, select half.vhd, full.vhd, input.vhd, and test.vhd in that order.

2. Click onthe VHDL compile icon on the menu.

3. The statusindicates successful completion of the compilation process.
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4.4, Elaboration

File Edit Tools Utilities  Plug-Ins Helg

Bironysers: Jﬁ Tanls:
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ncvhdl_cg: Memory Usage - 11.3M program + 1.9M data = 13.2M total

tncwhdl: CPU Usage - D45 system + 0.2 user = 0.6s total (20055, 2.9% cpu)

Fnclaunchs ncelab -work worklib - cdslib shomedran/aDDER/zds lib - logfile ncelab.log - errarma 1!

4

tncelab: 04.10-p002: (c) Copyright 1995-2002 Cadence Design Systems, Inc.

incelab: Memoaory Usage - 21.10 program + 5.50 data = 26.6M total <

incelab: CPU Usage - 063 system + 0.23 user = 0.8s total (32,15, 2.5% cpu) 4
nclaunchz| i
= I -
||

Launch Elahorator with current selection 1 items selected

Fig 13: Elaboration phase
1. Expand ‘worklib’ (click onthe + next to it).

2. Expand thetop level design unit (usually the testbench), and select its entity.

3. Click on the Elaborator icon on the menu.

4. The status indicates that the elaboration phase was completed successfully.
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4.5. Simulation

File Edit Tools Utilities  Plug-Ing Help

Browsers: ﬁl Tools:
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test.vhd®
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fncyhdl_cg: Memary Usage - 11.3M program + 1.90 data = 13.2M total
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inclaunchz ncelab —woark worklib -cdslib shomedrao/ADDER/cds lib - logfile ncelab.log -errormax 1!
tncelab: 04.10-p002: {c) Copyright 1895-2002 Cadence Design Systems, Inc.

Encelah: Memory Usage - 2110 program + 5.50 data = Z6.6M total
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‘nclaunch| 7
| I -
1

Launch Sitmulatar with current selection 1 items selected

Fig 14: Enter the ssimulation environment

Expand the Snapshots directory and select the testbench.

Note: The snapshot stores the system or design details and would be made use of

during the simulation phase.

Then click on the Simulation icon on the menu to get the simulation environment

loaded (Fig 15).

17



NC WHDL
Fie Run Sat Show Select  Wirdows  Dptiong elp
% 7o [Cay ; re f {a) ELER
ml || Scope: g i |j|/| ‘Ob]ccts: fﬁi@/lﬁ ||W|n:lws: }El @l@;‘ él’}‘}l
' Prl| | Time: 0F5+0 \ ‘ ‘A
\\

l:l;l__cu'chitcc{u:‘c zezwa of TLIETLIMII dis -

11

11 | ==The TESTIRNCH camprdses o the atimrIns wnit (THPIT) ard

12 | --the wnit wncer test [TULL_ADLILCRY

14

14 canpaneat THRT 3

15 por L{INUT1 , THPUTS , CARFYH:uul 3IT;

1a FUKOUT , CARFYOUT: in BIT

17 g

13 el compuoenl

13

21

21 vunpanenl FULL_ADLER

22 port(INFITL , INFUTZ, CARRTIN :in 3IT; f

Debug Szope | _.'"

Subscopes | | _f

=

nczim: seurcz Swsr/lecal/cadencestools/incas/files/ncszmec =
nczims §
=] =]
Rzady A”

Fig 15: Simulation environment

3. Click on the Navigator icon in the menu to open the Navigator window (Fig 16).
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Fig 16: Navigator window

4. Select thetop level entity, as shown.
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Fig 17: Object watch list

Upon selecting the top level entity, the signals available and their initial values are
transferred to the signal (object) watch list.

Then click on the ‘waveform’ icon on the menu. This brings up the waveform
window as shown in Fig 18.
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Fig 18: Waveform window

7. Click the‘Run’ button on the first ssmulation window opened, as shown. This
generates the waveform as seein Fig 19.
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Fig 19: Generated waveform.

Fig 19 shows the waveform generated for the design unit under test.

8. By clicking specific positions on the waveform, the signal values associated at that
instance of timeisindicated at the signal watch window.
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