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STEPS FOR SIMULATING USING

VCS:

« Source environment variables
For example, envsource has all the environment vigsaset up.
You can change the paths accordingly.

setenv VCSI_HOME <path where VCSI is installed>
setenv DEFAULT_VCS HOME <path where VCSI is instdiie
setenv VCS_ HOME <path where VCSI is installed>
setenv TMPDIR /tmp
setenv VCS_NETHOST vtl
setenv VCS LTD LICENSE 1
setenv VCS_CC cc
« vtplivcs.o and vt_vcs.tab are present in our Ridatory
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VCS contd.

e <source> is the file that contains the source dele for Simulation

« To make the source file: add iv.v (found in owstdbution directory) at the top with
top level file next followed by all the .v files eged in simulation.

e« Contents of iv.v file
/Il 'iv.v
module vtinteractive;
initial
$vtlv;
endmodule
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 Add to source code close to top module
Initial
begin
$vtDumpvars(); /*dumps everything - created by But routine.*/
$viTrace(1) /*enables event tracing of your complédsign?*/

end
« In the example(in our distribution directory), thieove has been inserted in 'top.v' file.
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 To compile through the simulator in interactivedaalo as follows:

vcsi <flags> -f source $UT_ROOT_DIR/PLI/vtplivcs.& —
$UT_ROOT_DIR/PLI/Vt vcs.tab

 For example,
Jrun_vcsi_int

#1/bin/csh —f

vcsi -Mupdate +vpi +cli +acc+2 -Im -line -f source
$UT_ROOT_DIR/PLI/vtplives.o —P UT_ROOT _DIR/PLI/vtcs.tab
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 To open the Undertow Suite in batch mode, the cantines is as follows:
ut -iv -f <source> -sigfile <dump filename>
<source> is the file that contains the source dibele for simulation
For example,
ut -iv -f source -sigfile fsm.sigs -tracefile fsmdm
To view just the waveform,
ut -v <signal_file>
For example,
ut -v vt.dump
 To open the Undertow Suite in interactive modedtimmand lines is as follows:
ut -iv -vcs <vcs_simulator_executable> <simulator iam> -sigfile
<signal_filename> -tracefile <trace_filename> -ivemp "-f <file that lists
all source code file names>*
For example,
ut -iv -vcs simv -sigfile fsm.sigs -tracefile fsm.teaavsimpcmp “-f source”
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STEPS FOR SIMULATING USING

MODELTECH

Sourcing environment Variables
For example,
Jenvsource

setenv PLIOBJS $UT_ROOT_DIR/PLI/vtpli_modtech.so

setenv ModelTech <path where ModelTech has been ledtal
vtpli_modtech.so is available in our PLI directory
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MODELTECH contd.

e <source> is the file that contains the source dele for Simulation

« To make the source file: add iv.v at the top vidp level file next followed by all the
.v files needed in simulation followed by “+libverde” at the bottom.

e« Contents of iv.v file
/Il 'iv.v
module vtinteractive;
initial
$vtlv;
endmodule
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MODELTECH contd.

« Add to source code close to top module
Initial
begin
$vtDumpvars(); /*dumps everything - created by But routine.*/
end
* In the example(in our distribution directory), thieove has been inserted in 'top.v' file.
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MODELTECH contd.

o Compile through the simulator as follows:
Jrun_modeltech
run_modeltech : script for running all modelsim comuign

#!/bin/csh -f
if (-e work) then
rm -r -f work
endif
if (! -e work) then
vlib work #creates new design library work
endif
vlog -f source #compiles the verilog files into thertwébrary
vsim -c -do 'run -all' top vtinteractive +VTCOMPRESS26VTVECTORVALUES
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MODELTECH contd.

 To open the Undertow Suite in batch mode, the canthlines are as follows:
ut -iv -f <source_code_file> -sigfile <signal_file>
<source_code _file> is the file that lists all tloeice code files.
For example,
ut -iv -f source -sigfile fsm.sigs
To view just the waveform,
ut -v <signal_file>
For example,
ut -v vt.dump
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MODELTECH contd.

 To open the Undertow Suite in interactive mode,dbmmand lines are as follows:

e ut-iv-modeltech <simulator_executable name> <eéMel module names>

<simulator_options> -sigfile <signal_filename> -w&imp “-f<file that lists all source
code files>"

For example,
ut -iv -modeltech vsim top -sigfile fsm.sigs -ivsimpphif source"
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STEPS FOR SIMULATING USING

NCSIM

e Source environment variables
For example,
Jenvsource

#setenv CDS_INST_DIR <cadence installation directory

setenv CDS_INST _DIR /cad_tools/LDV5.1

setenv ittsimUndertowSeDir $CDS INST_DIR/tools/dfital/undertow

setenv LD_LIBRARY_PATH /usr/lib:/usr/openwin/lib:$C® INST_DIR/tools/dfll/

lib:3CDS _INST_DIR/tools/inca/lib:$CDS INST DIR/taidlib:$CDS_INST DIR/to
ols/

lib:$CDS _INST_DIR/tools/verilog/lib:/usr/dt/lib:/w8ib/x11:/usr/ucblib:/usr20/dt_c
de/lib:/usr/

local/lib/gcc-lib:/usr/local/lib:{SILOS}/bin:$3UT_RO@T_DIR/PLI
envsourcecontd

Veritools




NCSIM contd.

envsourceontd

For Undertow versions 1.7 and up, please use ttieatd’L| according to the simulator
type and version.

$UT_ROOT_DIR has the following :

ibpli.so.nc_verilog for NC Verilog . This is for CAENCE LDV versions 4.1, 5.1, 5.2
and up libpli.so.old_nc_verilog for CADENCE LDV veosis earlier than 4.1
libpli.so.verilog_xl for Verilog-XL

Make sure you do the following:
%cd $UT_ROOT_DIR/PLI/
%cp <appropriate libpli.so.#> libpli.so
Also make sure LD_LIBRARY_PATH has $UT_ROOT _DIR/R#hlthe path

e vt veriuser.c and vtplinc.o are available in out Bicectory.
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NCSIM contd.

e <source> is the file that contains the source dele for Simulation

 To make the source file: add iv.v (in our disttibn directory) at the top with top
level file next followed by all the .v files needadsimulation

e« Contents of iv.v file
/Il 'iv.v
module vtinteractive;
initial
$vtlv;
endmodule
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NCSIM contd.

« Add to source code close to top module
Initial
begin
$vtDumpvars(); /*dumps everything - created by But routine.*/
end
* In the example(in our distribution directory), thieove has been inserted in 'top.v' file.
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NCSIM contd.

« If you are compiling your design through the siatal for the first time, follow these
steps:

a) Run "ncprep"”
ncprep -f source

-f <file> : used to specify file that contains #@lk user verilog files. Here, 'source' is
a file with all of the user's Verilog files(topfsm1l.v, fsm2.v, fsm3.v) and iv.v

Iv.v is available in the example directory.

Note that ncprep will generate the following filedadirectories.
- cds.lib

- hdl.vars

-INCA_LIB

- ncvlog.args

- ncelab.args

- ncsim.args
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NCSIM contd.

b) Run "ncvlog”

ncvlog -f ncvlog.arg

c)Add the following line into file "ncleab.args"
-ACCESS +RCW

d) Run "ncelab”

ncelab -f ncelab.args

e) Run "ncsim”

ncsim -f ncsim.args
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NCSIM contd.

* You can then compile through the simulator agairodsvis:
Jrun_ncsim

#/bin/csh -f

# Run the NC-Verilog parser (compile the source)
ncvlog -f ncvlog.args

if ($status != 0) then

exit

Endif

# Run the NC-Verilog elaborator (build the design hierarchy)
ncelab -f ncelab.args
if ($status != 0) then
exit
Endif
run_ncsimcontd.
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NCSIM contd.

run_ncsimcontd

# Run the NC-Verilog simulator (simulate the degign

#ncsim -f ncsim.args +VTCOMPRESS250 +VTVECTORVALUES
ncsim -f ncsim.args

NOTE: +VTCOMPRESS250 +VTVECTORVALUES will comprete size 0
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NCSIM contd.

* Viewing the NC Sim Waveform in batch mode, the comdsare as follows:
ut -iv -f <source_code _file> -sigfile <signal_file>
source_code_file is the file that lists all the maucode files.
For example,
ut -iv -f source -sigfile fsm.sigs
To view just the waveform,
ut -v <signal_file>
For example,
ut -v vt.dump
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NCSIM contd.

« Viewing the NC Sim Waveform in interactive mode, temmands are as follows
a) Cadence Verilog-XL

ut -iv -xl verilog -f <file that lists all source cedilenames> -sigfile
<signal_filename>

For example,

ut -iv -xl verilog -f source -sigfile fsm.sigs

b) Cadence NC Verilog-XL

ut -iv -ncxlmode ncxlmode -f <file that lists all sme code filenames> -sigfile
<signal_filename>

For example,

ut -iv -ncxlmode ncxlmode -f source -sigfile fsm.sigs
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NCSIM contd.

c) Cadence NC Verilog

ut -iv -nc ncverilog “-f <file that lists all souraade filenames>" -sigfile
<signal_filename>

For example,

ut -iv -nc ncverilog “-f source” -sigfile fsm.sigs

d) Cadence NC Sim (Compiled Simulator)

ut -iv -ncverilog ncsim "-f ncsim.args" -sigfile <signélename> -ivsimcmp "-f
<file that lists all source code file names>"

For example,

ut -iv -ncverilog ncsim "-f ncsim.args" -sigfile fsngs -ivsimcmp "-f source"

OR

ut -iv -ncverilog ncsim worklib.top:v -sigfile fsmgs -ivsimcmp "-f source”
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Running Simulations

« After running the commands

[ s s ot T from the previous section to
i e S MR LA 1Y) i K] view those commands

MOt o Simulator

& Option « From the Source Code

q prate, Speed);
Window [0

s Qi T flways Step to Currently Executed Line WI n d OW m e n u Ch Oose
Enable Resufts Window M .
* Enahle Results Detall Window el EP““? i SeSS|On => SOU rce COd e
Descend Into Calls 4 [ reg[1:0] gpe.ed;

Files/Simulator Options

b | reg Ctr, Cirie, Ctris;
700 ?

i | parameter Stop = 400000,
5] Move = 4ma001,

i 18] Tum = 410010,

w011

1

e 11| Skw = 4w01
Variahles Fnterli 12 Medium = 410100

i 13 Fast=f.-_ 1
AW Fasters sutig;
15
I3
17

16| initial begin
8| o=,

ad '’

e oy
File Fomat Options  Window  Toals He\p‘

Hagdaa k08T

RAR

W el
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Simulator Command Line:

Files/Simulator Compile Options:”

Source Code Files/Simulator Options | - * Check for deSIQn files in the DeSIQn
.

= text area and simulator executable in
“Simulator Executable” text area

* Press Apply then Run

e Or from the Source Code Window
menu choose:

Source Files
/| + Simulator => Run
| =] / =
Design///fésfSimulatnr Compile Options:
T 2 Ky
it =ource
Simulator
Type
Simulator
Executable Vi
~J \/ P
VCS V |
Simulator Type: : -

Simulator Executable: I?S-I s

L Epply | Run |
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Running Simulations contd.

Source Window —= /export/home/demo/ut2003.1 .0/vesaditi/ves/fsm3 .

reg [1:0] Speed;
?

3
4
5 Source Window
7
8
a

1y vlinteractive

reg CtrH, Ciri2, Ciri3;
? ? ?

parameler Stop = 40000,
Move = 4000,

Flle Session  Simulator  Actions  Window  Tools ﬂelp|
anr a.m of ! an 4 » I
AR 8 & D B T AW o
MDdu\ES'l Filter I Time: Event: Status: Instance:
5y 1 | o PS M keys, brake, peed); B
e Gy 2 7 2 ? ?

@m 2z irpull':’l::k,l';eys,l':’mhz,'a’l:l:ehmte;

R outpul [1:0] Speed;

utput [1:0] Speed;
@Fz 2
G F3

e 1@ Turn = 40010,
= 11 Slow = 40011,
Var\ablgs:l Filter I" 12 Medium = 40100,
13 Fast = 4'D0101,
“FsmzOout[z:0]  “fsmlrst i E 14 Faster = 4'b0110:
“SlowRam “fsmZclk i
fa “femzrst frd clid=clil>
*accelerate “fsmaclk g clil>cliz>cli3>clid>clis>]
“h tkeys Fspeed[] 0] ==
i|-brake *m = I \l
“n *n =y &
7! .
Simulator
File Format Options  Window  Tools  Help =z I Runnlng

)
M alohd e
T 11 |Last L ) o
J1itopsFsmzout[z 0]
SAnpsSlowRam| (Supply)
fitopia (Supply)
frtopsacceleraiel (Supplv) 7
fiAop/h) (Supply) 7
fiapibrake (Supplvy 7 .
e (o) - — Undertow Suite

Aftopietr (Supplv)
frtopsfsmiclk (Supplyy
Stopisml rst (Supply) 7
Aftopifsmzelk (Supply) 7
SAopdsmarst  (Supply) 7
Artopsfsm3clk (Supply) 7
MAftopikeys (Supply) 7

A etopim (Bupplyl 7

frtopin) (Supply) 7

fAitopio (Supplyy

fMiop/p (Supply)

Miop/y (Supply) 7

fdopdl  (Supply) 7

Astopsd (Supplyl 7

fit= b2 & 3 "RR| o i

2 8 = 50

o
T e FP=] =]
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File Session  Simulator  Actions  Window  Toals

g o 1

1
FLE §1
Gl :
GF! 3
E“@FZ
GFa 4

1§ viinteractive

todules:| Filter| £ Time:  Event Status
Q/

FFFE o0 WY x|k

Instance:

module FSM3(clack, keys, brake, accelerale, Speed);
P ¥ 9 @ )
input clack, keys, brake, acce lerate;
272 2 9
oulput [1:0] Speed;
2

reg [1:0] Speed;
2

reg Cirl1, Gir2, GirI3;
7 ?

[

T0=03

File  Format  Opiions  Window Tools  Help

T1=03 T2=03

Go 300 then stop

]

Haz2sdnaikiog
[TTrLast L I

Aitop/Fsmzout(z.0) i

Fitop/SlowRam

fiopria

fitopraccelerate

Fiopib

fiftapfarake

Hitoprc

fdtop/ctr

fitop/fami clk

A ftopdfamd st

Fitop/fsmZclk)

Hitopfsmerst

Hitop/famaclk

Aftopdkeys

Hitopim

fitopin

fiopio

fitopip

Fiopry

fitaph

Hitopfrd

g BE

150m  aoom [2som s00m s5om  [4oom [450m

sa0m [ssom  [seom  [5som

Go 1000 then stop
Go G000 then stop
(30 70000 then stop
Flush Data

Show Vars

Go 10000 flush & stop
step

finish

reset

9
8 | parameter Stop = 40000,
: Move = 40001 I
~ Turn = 4b0010, Action
= 1 Slow = 480011,
\ariahles: | Fitter{} 12 Medium = 4'b0100,
13 Fast = 40101,
“Fsmaoutfz:0]  “fomirst “q g 14 Faster = 4B0110: )
“ElowRam “rsmeclk o
a famarst “rd clif>clil> =
“accelerate “femaclk s clil>cliZ>clid>clid>cliS>clif>cli?>clif>clig>] =
0 “keys “speed[l 0] £
“brake n i i i
e n u /HI | 'd;-
Go 3 then stop
~| Ut - Undertow Suite — Version 2003.2.3 TueJan 4 13:41:29 2005 Ga 100 then stop

7oon  [7som  [soom  [ssam [soom  |asom

E J’I‘IHH i

Click on the “Action”
button to display the list
of commands for
running the simulator

Select “Go 3000 then
stop”

The simulator will run
3000 time points and
stop

This action has set the
first break point at 3000
time point
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Running Simulations cont

4 Source Window —> /export/home/demo/ut2003.1.0/vesAditi/ VCS/fsm3 v | - ‘J‘
File Session Simulator  Actions  Window Tools EE‘Pl b TO fu rther run the
b G2 B 0T WV xa|n K] i

Mudules.| M Time: Event: Status: Instance I SI m u Iator Se I eCt th e

5 i PSMi(clook, keys, brake, accelerate, Speed); i .
i [ options from the
. ; 3 | auput [1:0] Speed; j ) py . "
E»@;a ‘ .eg,m]s;:; Simulation Stopped Action” button

1 viinteractive

At 3000 Time
points

5
6 | reg Gtri1, Ctr2, Ctrig;
1 0 1

5
8 | parameter Stop = 4'bO00O,
g Move = 40001,
= Turn = 4’0010,

= 1 Slow = 4B0011,
\/ar\ab\es| Filter}} 12 Medium = 4'b0100,

i Fast = 4b0101,

“FsmZOut[e:0]  “fsmirst q A 14 Faster = 450110:
*SlowRam “fsmZclk 0 /
= hb . Tine breck ot tine 3988 breckpoint ¥ toreac $#080
“accelerate “Tam3clk i cli_ld>cli 15>]
*h "keys "speed[1:0]

|| brake " i
e “n o

File Format Options  Window  Tools  Help
i s A n z .
Modp@oopriediaax £ R0
[TLast L o L ) w0 Jiox R |20k L
Adop/Fsmzout[z:0] A
ftopsSlowRam  (Strong) 0
Adopia (Strong) 0
Aftop/accelerale  (Strong) 1 [ i
Adopl (Strong) 1 1] 1]
ftopibrake  (Strong) 1
Adfopic,  (Strong) 1
Hutopictl  (Strong) 0
Adopfsmiclk  (Strong) 1
Adopdfemirst  (Strong) 0
Adopfsmzelk  (Strong) 1
fdtopifsmrst  (Strang) 0
AftopdfsmIclk  (Strong) 1
HAfopikays  (Strong) 1
Adtopim (Strang) 0] |
fstopin (Strong) 0]
Adopin (Strong) 0]
Aow  (rong) 0 ENENENENN NENURUR N T
Anopig (strong) 0 (N EEEENREREEY IRENERERY L Uy
Adopr  (strong) 0 (NENERNEERER ANRRRRERN L [IpEN RN ERENf -
Sopd g, o 195 te ok E
ol szt it PP I
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“Action” Button

To change the definition of the options

- btoeten

Button Late  Py— in the “Action” list |

MOy HNEN S0P «  From the Source Code Window menu

choose:
 Session => Button

¥ AgpeT Command Ter Simulator e Print the text in “Button Label” text
o T80 00 o> D102 80 command |y area and simulator command in “Text
Go 100 then stop =» once #1010, To Send To Simulator” text area in the
Go 300 then stop = once #300; “Button Definition” window
Go 1000 then stop == once #1000; e Press Apply

Go 3000 then stop == once #3000,
Go 10000 then stop = once #10000;
Flush Data == fwtDumpflush;

i P

Apaly | Add | Delete | Oone | Help |
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Finish Simulation

e To finish the simulation

M.glaj  eaTrEad av i mal click on “Finish” from
Modules:| Filte l— Time: Event: Status: Instance:

e, R, s, e e e & the “Action” list
G 2 irpul:bck,llceys,sralm,:melerﬂh; . . .
Eg; 3 |ouput 101 Spcs 4 Th|S Wl” exit the
GFl 4

reg [1:0] Speed;
0

t| o ong.ons simulator after it has
| E—— finished the given time

1 Turn = 410040,

e — points

 viinteractive

13 Fast = 4D0101,
“FemzOut[z0]  fsmirst 14 Faster = 4B0110: 4
"BlowRam “fsmzclk ’r
- e v Tine breck at UM? 7108 breckpoint 4 threak 447100 4
accelerate ‘fsm3clk 8 cli2d > cli 25 i
h By “speed[l 0] e S #
“brake “m A t T
' n i ,’HI | 'é\l'-
Go 3 then stop oo
g\ Ut — Undertow Suite — Version 2003.2.3 Tue Jan 4 13:41:29 2005 Go 100 then stap
File Format  Options  Window  Tools He\p | To-1500008 Ti-0s Te=0s Go 300 then stop
Go 1000 then stop
R g 2 5 ‘
N BREgAay MER Go 3000 then stop
1]Last L L X [roe | Jzox [2se Ko T T

Nswesreoils QOO D006 DOO0F D006 DOOOG (OO0 (U
fAp/SiowRan  (Strong) Sy Ny Oy O Yy Yy Sy Oy Iy

fitapia Shaw Yars
fftopfaceeletate.  (Strang)

Mdopds (Strong)

Hitopfarake
Adopic,  (Strong) 1)
/dtopdctrl  (Strong)

Aftopismiclk

Aftop/fsmirst

Atopdsmeelk

Aftop/smerst

ftopitsmaclk
fitopikeys
Hdtopd
Hdtapin
f1apio
#Anp/p ' IV LUV U IV VLU ULLY
f1Anp/y UVUULULUUU UL Uiy
Adopn (Sirong) 0 AR TR

fdopid  (Strong) O

I Tt

O o g

UVLULAIL
lLHLHHHHLHlLHLLHHLHLHHHHLHlLLHHHlHLHHHHLHHHHHHHHHHHHHHL

(L e A e e S A R
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ol EFFE 0T WY x| K
MDduIES| Filter| |7 Time Event Status:  Instance:

reg [1:0] Speed;
@vl\nlera:tlve o

5

6 | reg Citrl1, Ctri2, Ciri;
10 A

5

8 | parameter Stop = 4'b0000,

i

Mave = 4B0001,
18 Turn = 410010,

F Y | | isdiule PEMS(sIooK; keys, brake, acoekerale] Speedy; B
lg §1 1 1 0 1 0
@m 2 | input clock, keys, brake, accelerate;
,A 11 0
gt 3 | output (1:0] Speed;
yFe 0
§Fa 1

£ 11 Slow = 4b0011
Vanamas| Filter| |7 12 Medium = 41;0160,
13 Fast = 40101
“FsmzOut[z0]  fsmlrst *q S 1 Fa:hr=4'tﬂ11l,1; £
“SlowRam “fsmzclk or b
"a “famzrst “rd g
iy “fsmaclk g Jue Jon 4 13:58:83 2005
b *keys “speed[1:0] k 7
“hrake i il
. . il 8l 4|
i Tinish
4\ Ut — Undertow Suite — Version 2003.2.3 Tue jan 4 13:57:01 2005 SviDumpflush;
File Format  Cptions  Windew  Tools Halp‘ To=0s Ti=0s Tz=0s once #1000;
b = - e P o once #3000;
Mo et BBE SR nERE . once #1000
T 1]Last L S P X BB o nnnn 220 HlStOfy 28 |
A itopFsmzOutiz 0] T o Ja o Je o R T
AdopsSlowRam  (Supply) T BUtton
Adopssl  (Supply) 7
Ahopracceleratel  (Supply) 7
Hitopf  (Supply) 7
Aftopfrake,  (Supply) 7
Hdople]  (Supply) 7
Mdtopretrl  (Supply) 7
fftopifsmiclk  (Supply) 7
Adopfsmirst]  (Supply) 7
fitopifemz2ell  (Supply) 7
HitopismZrel]  (Supply) 7
fltopifem3cly  (Supply) 7
Adopikeys  (Supply) 7
Fftop/m]  (Supply) 7 -
Hdtopin]  (Supply) 7
Hitoplo]  (Supplyy T
Hitopfpl  (Supply) 7
Hitopl)  (Supply) 7
Ahophl (Supply) 7 #
i Aftopdrel  (Supply) 7
] = 1= :

Click on “History”
button to display the
list of previous
executed commands.
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Command Line

o4 e+ To type the commands

T EDHFB 05 W |n K] ;
e il ) ] for the simulator use

% 1 i | command line window
u 4 mu:trl; ! ! ‘ 11 ” -
E§ e ey « Press “Enter” after typing

o - the command

9 | wire [1:0] speed;
0

il
11 | FEM1 Fi{CIk(Ism oIy,
o

Vanahlesl Filterf |1

Fsmzoutz0]  femirst *q
“SlowRam “fsmzelk o

"a *fam2est “rl
“accelerate *famaclk s

8 *kays *speed(l 0]
“hrake I i

i

£

: 3

. i : sl | &)
E

o
A

12 Reselffsm1rst),

Time break ot time 1388 breakpoint #2 threak #1383
clif>cli9>cli 1A= cli 11 >]

#| Ut— Und\\nNSuite—Version 2003.2.3 TueJan 4 14:03:34 2005 | :
File Format Options  Window  Tools  Help ‘ e YDS Te=0s

M aBEsfoeiktb B RS M § B
[TEiLast L Io ) ) ) [so0 [s00
AftopiFsmz0utfz 0] \ :

£1/top/SlowRam

o Command Line
an/acj;a)‘eur::z . W|ndOW

Hitop/hrake
Hitopic
fdtop/etn
Afopifsmiclk
fitopfsmirst
opifemZelk
fitopfsmerst
opifem3cik
Atopikeys
fitop/m)
Hitopin
Hitopdo
Hitopdp
Hitopdy
Hitopd

4 Hitoperd
|—F_‘1 TP B
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Regaining the simulator

File  Session llﬁwmm Actions  Window  Tools Help 4 TO re-ru n the
E:Q% E ':::fuvahme\ @ Q g#&g &@ q!"’!b X—' ‘“ “l i
Titme: Event: Status, Instance: SI m u Iator after a.

Mnnu\as-l Filtel 0 tinue

A NN simulation has
- exited
* From the Source

| T Code Window
I—V 11 Skow = 40011,
Vanables:l Filter]? 12 Medium = 410100,
5|
|

| menu choose:
- e Simulator => Run
‘i = l;;—?UndertmN Suite — Version 2003.2.3 Tuejan 4 13:08:19 2005 ‘ ‘ ‘L| ° ThIS WIII reStart the

File Format Options  Window  Tools He\p|

HaBid ekt 3E
[T T]Last { e

- simulator from O
%8 L . .
time point

=7, ki
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File Session Simulator Actions  Window Toals

Help

i B E2PE 3 00 @V uf
Iodules | M Time:  Event  Status:  Instance

Tiidie FEMS(Eioak, keys brake, acceerate, Spesdy
R B )
input clock, keys, brake, accelerate;
? ? ? ?

nulpnll [1:0] Speed;
?

reg [1:0] Speed;
?

reg CtrH, Ciri2, Ctri3;
Current Simulation Time: ¥ B @
parameter Siop = 40000
E Apply | Digrng: Move = 4'BO00Y, ’
R — Turn = 4B0010,

gL ﬂ\ Enter The

PR,

"Fsm2Out[2:0]  *famirst g 3 E Fa: . . Y
“SlowHan *fIZelk o -
- o . : Time Points -
“accelerale  “fomaclk "3 s
b "Keys “speed]1:0] cli_l = cli_g _;
“brake tn it i -
L . ! B[4
= Ut - Undertow Suite — Version 2003.2.3 TueJan 4 14:28:26 2005 e
File Fommat  Options  Window  Tonols  Help | 10-0s Ti=0s T2-0s
HoBddoefFcit3BEER [N FE
[T TLast B oo |
AltopdFsm2Out]z:0) & s
AftopdSlowRam  (Supply) 7
fitopda  (Supply) 7
Aftopraceeleratel  (Supply) 7
ftopdh  (Supply)
A/topbrake]  (Supply) 7
fiopic)  (Supply) 7
Adtop/etd  (Supply) 7
Adop/fsmiclk (Supply) 7)
Afopemirst  (Supply) 78
Anopsmsmzel  (SUpply)
MftopdemZrel  (Supply)
Aftopfem3clk  (Supply)
fitopikeys  (Supply)
Aftopim (Supplyy jr
Adopm  (Supply)
fftopdo  (Supply)
Afopdp. (Supply) 7
fioplg  (Supply) 7
fdopd  (Supply) T i
4 ZAtopid Supplis 7 e i
| T e T FP ) 1,

To run the simulation
for given time points

From the Source Code
Window menu choose:

Simulator => Run For
a Time

Enter the time point in
“Simulate For Time”
text area and press

“Apply”
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4\ Source Window —= /export/home/demo/ut2003.1.0/vcsAditi VCS/fsm3 v

g

File  Session  Simulator  Actions  Window  Tools

Help |

Rield 4 ERFFZ 0T G| K]
Modules M Tie:  Event  Statis  Instance

B [}/ module PSM3(clock, keys, brake, accelerate, Speed);
s i 01 0 3

input clock, keys, brake, accelerale;
o 1 o

output [1:0] Speed;
3

[1:0] Speed;
- Trace Simulate [ = sP“ '

Simulate For Time: | 1000 reg Cirl, Ciri2, Ciri3;
o1 0

Current Simulation Time

parameter Stop = 410000,

=

BhE

Appl D
oy | LU Bresimse e e e e

Wariables ﬂ“

vipli.o ond viplives.o, Copyright 2004 veritools Inc.,
i nll rights reserved -- Version UT2A83.1.8

Irterrupt at time A

clif=clil =

cli_| = Time breck ot tine 1083 bredkpoint #1 threck #41909
cig-clid>clid=clib>clig>cli7=clig=clig=]

/nlli

4\ Ut — Undertow Suite — Version 2003.2.3 Tue Jan 4 14:30:32 2005

‘ T0=0s Ti=0s Te=s

File Format Options Window Tools  Help

Halpd o
[T llLast: {

HitopFsm2out(2.0)

MopfSlowRam

fiapry

ftopfaccelerate

f1iopiy

{1iopfbrake

Aftopre]

Adtopletr]

Mhopffsmiclk

Astop/tamest

Hitopifsmeclk

fAopiemerst

Miopfsmactk

Hhtopikeys

fitop/m

f1Aapin

Aftopro

f1Aopip

iapry

fntopi

Htoprrd
] TP

et 8 R

GER HERE
NG

] onl B

This will run the simulator
for the given time points and
wait for next command

This action has set the break
point for the given time
points

To run the simulator without
breakpoints type “.” in the
command line window and

press “Enter”

Or from the Source Code
Window menu choose:

Simulator => Continue
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eset Simulator

Source Window —> /export/home/demo/ut2003.1 .0/4csAditi/ VCS/fsm3 v

File Session  Simulator,
nn a.g 24
Rl &

Mndu\esl Filter| |

w5 @Y x|k Kl

s Ingtance:

i Do you REALLY wart to reset the simulator?

K keys) brake acoekrats, Speed);
10 1 [

‘&vl\merachve

CANCEL
brake, accelerate;
o 1

0
reg [1:0] Speed;
o

<g Cirl1,Ciriz, Ciris;

e

Reset ' 2
A 260316 g
varises | Finer| | TILE > elLL] 5 once ;.
Time bregk at time 3888 breakpoint #1 threak #3900
“Fsm2Out[2:0]  *fsmrst °q Al L elii2 = cliia = clid > once £3000;.
“SlowRam “fomzclk o Tnterrupt ot tine 3963
= “tenigret 1 cli5 > clif > [s¥as] 20088634
“accelerate “Tamaclk sg Time break at tine 6088 _breokpoint #2 threok #6800
i “aye sapsel 1] cli7>clig>clig>] J/
“hrake m o !
i n i - 9
“otn o /nJIA ﬂl
= Ut - Undertow Suite - Version 2003.2.3 Tuelan 4 14:45:56 2005 | e

File Format Options  Window Tools He\p| T0-0s

Ti=0s T2=03s

[rTiLast {
AAnpFsmz Otz
/1topdSlowRanm
fAopra
Afoplacrelsrate
Hitoprh
Aftopsarake
Adtopre
Aftopict
fitopffsmiclk
Atopiismirst
{1itopifsméelk
Aopismerst
Aitopffsm3clk
fiopikeys
Aitopdm
fitopin
fitopo
Mitopip
fitapfy
Hrtopsr

A op/m

Manpfoe k=08

| b

To reset the simulator

From the Source Code
Window menu choose:

Simulator => Reset

Press “Reset” in the “IV
Question” window
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Reset Simulator

o Source Window —= /export/home/demo/ut2003.1 .0/vcsAditi/ VES/fsm3 v \ - \J|
File Session  Simulator Actions Window Tools Help |
nnap 28 ! qn » [
nr =8 :41'{ ¥ Q&G:-!PXJ‘MML
Modules:| Filter|{] Time:  Event  Status  Instance
F Y 1 | sl PSMs(slook, keys, brake, acoekrale; Speed); H
lg i 1 1 0 1 [
2 | inputciock, keys, brake, accelerate;
11 0
3 | output [1:0] Speed;
4 | reg [1:0] Speed;
0
“on
- q Girl, Giri2, Giris;
o 1 0
No MOdUIe hrameter Stop = 4b0000, ‘
H i
HIerarChy ogic Y5 sinulator copyright 1991-2603 =+
e Trhs Sunopsys propeietary information.
e ConpLer version YCS1 7.1.1; Runtine version VST 7.1.1; Jon 4 14:49 oS
3
vipli.o and wiplives.o, Copyright 2084 Veritools Inc.,
1l rights reserved -- Version UT2083.1.6
dstop at tine
clif>clif= i}
| #
/HlE . _I'ﬁ
: : - Simulator ‘
4\ Ut — Undertow Suite — Version 2003.2.3 Tue] | : \J\
File Fomat Options  Window  Tools Help‘ 10-0s T=0s Te-0s Reset

g e RE

HaEasH o
[T lLast: { voial

=il B T

No

-
Signals

| < [T |

This will reset the
simulator

After the simulator has
been reset, to access
module (signal)
hierarchy, select the
option to simulate for a
giver amount of time,
from the “Action” list

or give a command
from the command line
window

Veritools




Reset

e Session

Simulator

ulator  Actions  Window  Toals

| ﬂelpl

et 4

CIFT T 25 GV x-|u A

Mudu\esl Filterf{f Time: Event Status: Instance

L3

module FSM3{clock, keys,brake, accelerale, Speed);
0 1 0 [] 3

input clock, keys, brake, accelerate;
0 1 0

ouiput [1:0] Speed;
3

reg [1:0] Speed;

H+” 5;
Module | ..

R

HIerarChy I copuright 199]-2003

Vanables:| Fitter I

TONTOTTS SOronens proptetary information.
Compiler version VCSi 7.1.1; Runtime wersion ¥CSi 7.1.1; Jon 4 14:54 2005

vipli.o and viplives.o, Copyright 2884 Yeritools Inc.,
ALl rights reserved — Version UTZO003.1.8

gstop at tine @

cliB>clil>cliz>cliz>]

)

Ut — Undertow Suite — Version 2003.2.3 Tuejan 4 14:54:12 2005

File  Format  Opli

| To=05 Ti=05 Te=0s

jons  Window  Tools  Help

xR R

Rt 2

HaEsd o
[T Last L |
| < gl

5o 3 then stop
Go 100 then stop
Go 300 then stop
G0 1000 then stop
Go 3000 then stop
Go 10000 then stop
Flush Data.

Showt Vars

Go 10000 flush & stop
step

finish

teset

=

ad
i

Bl

Giving the command
to simulate for a given
amount of time will
give the access back
to the module
hierarchy
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Stepping Source Code

4‘ Source Window —> /export/home/demo/ut2003.1.0/vcsAditi/VCS/top.y ‘ 1 u‘ L Ste p p i n g th e SO u rce C Od e

File  Session  Simulator  Actions  Window  Tools ﬂe\pl

i F@}’%% W& A .4MM| “ N ap
elmr. a0 4 o “Step Backward” will step

R . ZZ:LEEL:., 1 back through the prior
[Efgg I Step J simulation steps that are in
. |_Backward Forward the trace file

NEE « If you are at the last
bl , simulation time, clicking on
e 0 Eﬁmm | R E “Step Forward” will step the
Eym : (u /Hl!:t—Undermw Suite — Yersion 2003.2.3 TueJan 4 14:03:34 2005 I%\- Slmu Iatlon fu rther

File Format Options  Window  Tools He\p|TD:DS Ti=0s Te=0s

b e e If you are not at simulation
Fhalet | R S o

Pl s ——— “current time”, stepping

forward will step forward
through simulation steps

currently in the trace file.

fitopfh
Afopihrake
fitopic
Ndopictn)
fitopifsmclk
Aopdfemlrst
fitopifemeclk)
A HopfemZret)
fitopifesm3clk
Aftoplkeys
fitopim
fitopin
fitoplo
fitoplp
fitoply
Adtopd

Aftopirdl  (Suppl
| FETTII | FPE] ] J.

Veritools




Trace Window

File Session  Simulator Actions  Window [ Tanls

=« Todisplay the trace

window

e From the Source
Code Window menu
i choose:

e Tools => Trace

a0 ] Mew Source Code 1 [ ] 1 g Iv
R =i & G 8 00 AW ox|nugf
MWU‘Ef"l Filter} | Trace Event: 1 Status: Instance: top
e G/ Schemalic g
gy State Disgram ;
i o
g P 6| #g
§F2 0
&§F3 P R #r
wtinteractive L]
S b 83 #s s
o
b ol #5t=-t
o
b5 #Iuz-u;
o
~ P 68 #5;:-»/,
Varlab\esl Filter| ! 67| end
B8 | join
“FsmZCOut[z:0]  “femirst ' - 69 |end
*SlowRar “fom2clk ' = £
8 “fam2rst rd
“accelerate “fsm3clk g cli_88 = Line tracking is now OFF. g
h “keys *spesd(1-0] cli89>clif8=cli9>cli%=cli®>cli%>cli®=cli%-] =
“hrake m i =
i “n *u i |
. L B4
- Ut — Undertow Suite — Version 2003.2.3 Tuejan 4 15:40:12 2005 T

File Formal Options  Window  Tools He\p| 10=0s Ti=0s Te=0s

HoaDddoomiiRo g
[T FdLast 0 s

Aitop/FemaCut(e:0)

AtapsslowRam

/itopia

Hitopraccelerate

itopdy

f1itop/hrake

fitopie,

Adtopdctrl

HAftopAsmiclk

Adtop/tsmirst

HitopAsmzZelk

fitop/fsmerst

HitopAsm3clk

Mitopikeys

1 ftoprm

Aitopin

Mitopio

Adtopip

itopdg

itopdr

Hitopird

Sk o § R

Gl e |
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race Window

e Source Window —> /export/home/demo/ut2003 .1 .0/vesAditi/VCS/top.v ‘ 2 ‘Jl‘ [ ] Th e Cu rsor On th e
File Session  Simulator  Actions  Window  Tools Help

mglgj ERTR 20 dW . K] trace window will
Modules:| Filter ,— Time: 1001 Evert: 1 Status Instance: top . .
i = ] point to the same line

G b 63 | iEEEEE

o [} .

i3 | as the line of

CyFa b 65| #u=-u .

i | o At The Same Ling execution in the
. t t
| In Both Source & |
ol Ul e s source code window
!

7
o o 72 | initial begin
varlames| Filter| | 7| #1;
P 7| tsm2elk=0;
“FsmzOut[z.0]  *femirst “q £ 0
“SlowRan omzclk . | Lol . il
a “famarst | /
nite ot s FT fis i tri et i non bR s ; &l
::rm :’::5’3 = Simulation Trace Window /. e
i o Al Eile 7 e [ &
et i Trace Time:| Time 1001 Evert. A
i 1044 T i 7 o
‘ File: [opy Line: 63 Instance: (3o, / JJ
File Format Options  Window o -
S e T e R e
Moo :
20 N 3 o ( Biey ty a
- s
FrEaLast L va QIEDEEQm:}'—mg} %@ L
AstopsFsmzout]z 0] % g -0 8 £
A ftop/SlowRan  (Strong) 0 P
fftopla [Strong) O s =0y
Afopracceleratel  (Strong) x E m 8{ )
anopr @ongofl| 4 2 o Trace Windoy
Hftopforake)  (Strong) O fork
fftopie]  (Strong) 0 forever begin
Mfopretd|  (Strong) 0 #10a=mlnlo;
Aftopffsmicl  (Strong) 0 ifge;eftelz E“ ‘rtf i
Adtopifamirst  (Strong) 0 acceTerage =qa e c
Nfopifemzelk]  (Strong) x Ao -l
Adtopifemzrst  (Strong) % mccelepete = ailibliey
Nftopifam3chk|  (Strong)® end ‘
Altopkeys)  (Strong) 0 ‘nge"ez begin
Aftop/m (Strong) 0 .
ffopin (Strong) 0
fftopdo,  (Strong) 0
ffopdp (Strong) 0
fsopdy  (Strong) 0f £
Adopdt (Strong) 0§ (51 ] i
i Adoptrd  (Strong) 0T T T T
i Tl 7ps] ) T}
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Setting Breakpoints

E—— T B2« To Set the breakpoint from
R e PR 2O Y . |w K] “ ' ”
P o el 2] ; the “Source Window
e T ) « From the Source Code
= Window menu choose
ol |« Window => Open Window

T
fsm2clk =0;
o

P 7 | forever#an lsm2clk =-Ism2clk; K _> B reaprI nt
| = Breakpoint
Variables:| Filter| || i
0 il .
intint nmin
n ‘e
Time breok ot time 28208 breokpoint #5 threok #428228 A
cli2T=cli2>clid>clid>clidl=cli®scliB=clid>] o
I8 1
b 4
- Ut — Undertow Suite — Version 2003.2.3 Tue Jan 4 15:03:25 2005 i
File Format Options Window Tools Help | 10-161000e+04 5 T1=0s Te-ls
Ea il o1
N w@oghﬂ@ﬁ msw
WLasl. L
MitopfF sme Out[2:0]
MAopiSlowRam Strong] 1

fitapry
stapraceeterate|  (trong) 1 AN IR LA L B e
fitopr)  (Strang) 1 i I O T TN Y 0L T L0 O 0 00 A O O O O R AT
1opitvakel  strong) o AfENN I IS O O B
isee|  (store) o TN O T A e T T L
Atopit o o
Atostmich]  (Strong mmmn\m||||m|||||ummnuuuunm||u||||u||||n||\m|||||\||||||\||u|u|||n||umm||u||||\||um||un||u|||n|mm|mn|||||\||H|n||um||mnmun||u|||n||u|mmn|||||mummm||mmmun||u|||n|n||u|nm|||||mumnumlmmmmunu
J1ftopdismirs [ Sy i Oy Yy 0y ey
AtopAesmZclk]
itop/femerst)
AHtopAem3clk
{1itopfreys|
f1itopdm|
/topin)
ftopro)
Hitopep]  (Strong
fitopry
sopn v 1O O A O T/

f1top trang) 0
] TP

)
I
J
)
J
)
)
)
)
)
)
)
J
)
)
)
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)
)
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Breakpoint Window

Break Paints:
K

Break Point Window

-

N

_)One Shot @ Continuous # Enable ) Disable

Add Operator To Expression = | Add 3ignal To Expression

Break Expression:

Add| f-‘«pply| Delete| 5ave| Lnad| Close He|p|
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Adding Breakpoints

Flle Session  Simulator  Actions  Window  Taols
nna,n o8 ! p 4 > [
Wiel e & ﬁﬁ%%%&@%ﬁx-l MMl;
Wodules:| Filter| || Time: 1000 Event: 1 Status:  Instance: top
E
S/ b
- ;s
initial begin
K}Am P 38| smick=g;
g 1
Gre } 31 | liorever #8 Temigii = tenmicii J
G L
G vtinteractive ~ -/ 32 |end
33
H
3
“ n i 36 | initial begin
Red” Active |
H 0
Breakpoint |l #|e-s
— ot 0
var\anlesl Filter I ) 1 ;:Il;
“FsmeOutfz:0]  “fsmirst q 2y 4o | m=o: v
*SlowRam “fsmzZelk i I
- o o cli 5 > Line trocking is now OFF. . el
accelerate fsnaelk o clif>clif>clif>clif>clit@>clill>:
b "keys *speed(1:0] —;
“hrake m it =
¢ “ u 7
. - Y
e = - :
= Breakpoint Window | | I Version 2003.2.3 TueJan 4 15:17:48 2005 [
File Break Points Te=0s
0 -- FILE: top.y LINE: 31 INSTANCE: top
A
i)
Thit o B o 0| - ] - | B | B
Ada
/
A !
‘ ) One Shot A Continuous ‘ @ Enable ) Disable
Add Operator To Expression == | Add Signal To Expression
Break Expressian
Add Apply Delete Save Load Close Help
Adtopin| (Supply) 7]
Adtoplo|  (Bupply 7]
Mitopip)  (suppls) 78
Nftoplg  (Supply) T
Afaphl  (Supply) T
Adopnd (Sugnly) 7
R el = 7P = .

To set the break point
Left click the mouse
button on the line number
in the “Source Code
Window”

“Red” color will indicates
an active break point

The list of breakpoints will

appear in the “Breakpoint
Window”

Veritools




Adding Breakpoints

Source Window —> /export/home/demo/ut2003 .1 .0/vesAditi/VCS/top.v | - iJ\ [ ] Doi n g a CO nti n u e by
Flle Session  Simulator  Actions  Window  Tools Help |
et 4 €DFT3 5 YW x|kl typing a “.” in the
Modules: M Time: 1000 Event: 1 Status: Instance: top -
2y 3 ! command line
;i IV Information \\J b @ etk 0
E 1 0 FILE top LINE: 31 INSTANCE: top ke hm“rﬁnf"'“'k:"km”k; J i Or from the Sou rce COde

2o Mark Th :
] : i Window menu choose

|\ JJ 36 :mimg Time Simulator => Continue
Vanahlas'@”:_\ \ﬁ [

-
i

-
-

£ - -
o=
- i will cause the simulator to
B kpoint G
| Breakpoin .
H R || e e stop at the break point

“hrs

[
= T 7 o =i

2 Breakpoint Window |- |LI|F Version 2003.2.3 Tuelan 4 15:17:48 2005 i
File Break Paints Te=0s
0 -- FILE: top.y LINE: 31 INSTANCE: top S T
= =
[TRI | B S s N L .

£

iR !

‘ ) One Shot @ Continuous

‘ % Enable ) Disalle

Add Operator To Expression == -1 | Add Sighal To Expression

Ereak Expression

11 Add Apply Delete Save Load Close Helg

Adtopin| - (Supply) 7
Adtoplo|  (Eupply) 78
Mitopdpl  (Supply) 7
Mfoplg  (Supply) 7
fitophl  (Supply) 7
Adopid (Supply) 7l |°
=] el JPE I}
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Disable & Deleting Breakpoints

« Todisable the
breakpoint select the
breakpoint in the
“Breakpoint Window”

 Click on “Disable”
P button and then press
Green” Disable “Apply”

Breakpoint
e “Green” on the

Selected Signal breakpoint line in the
“Source Window”
Disable indicates disabled

breakpoint

« Toremove the
breakpoint select the

Delete breakpoint in the
“Breakpoint Window”
and press “Delete”
\ Apply




One Shot Breakpoint

*  “One Shot” allows the breakpoint
to be hit only once during the
given simulation time

e “Continuous” stops the
simulation every time it reaches
that breakpoint(default is

“Yellow” One Shot “Continuous”)

Breakpoint « To set the One Shot on the
breakpoint select the breakpoint
from the “Breakpoint Window”

oo and select “One Shot” button
Shot *  “Yellow” indicates a One Shot

break point

* If problem setting the One Shot
toggle “Enable” and “Disable”
Continuous buttons in the “Breakpoint

Window”




Alter Signal

Alter Signal

Alter Signal allows the
user to change the
current value of the
signals for the
proceeding simulations
only

From the Source Code
Window menu choose
Window => Open

Window -> Alter Signal




Alter Signal

Signal Name

Signal Value

Select the signal and drag
and drop it in the text area
for the “Signal” in the
“Alter Signal Value”
window

Enter the new value for the
signal for the proceeding
simulations

Press “Apply”




Inspect Signal

« Toview the new changes in
the value of the signal

 From the Source Code
Window menu choose

Window => Open Window -
> Inspect Signal

« Select the signal and drag and
drop it in the text area for the
“Signal” in the “Signal
Inspector” window

* Press “Update”

 The new value of the signal
at the current time will be
New Value “1” dlsplayed

Past Value “0”

Simulation Time




Trace Window

e “Simulation Trace Window”
allows to move to next

Modifies Selected simulation point by using
Signal “Step Forward” button if

you are at the last simulation
time point
* Orto move backward in the
Step Forward past simulation time by
using “Step Backward”

« To move forward in the past
simulation use “Step
Forward”

« If the simulator is running
and last time point in
simulation is reached
clicking on “Step Forward”
will advance the simulation
one step further




Source & Trace Window

Synchronization

» To force the “Source
Window” to be at the

/' same point in simulation
as “Trace Window” click
Mark The “ o
Cursor Positions on Open Source File
button

Open Source File

e




Trace - Breakpoints

/J Breakpoint Added

Breakpoint On
Line

—

To add the breakpoint in
the “Simulation Trace
Window” at the given
cursor position

Click in “Breakpoint On
Line” button




Virtual Trace

 To view the trace file when
the simulation is not running

e From the Simulation Trace
Window menu choose:

« File => Open Trace File ...

 Select the desired “.trace” file
and click “Ok”




Simulator Window

%

To view the Simulator
Window in the “Source
Window”

From the Source
Window menu choose:

Window => Details
Window -> Simulator




Simulator Window




