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VZritools

Undertow Digital
Basic Features

Veritools

Set the license environment variables

A

Root directory

setenv UT_ROOT _DIR <path to Undertow distribution>
Work directory

setenv UT_WORK DIR <path to desired work directory>
License file

setenv LM_LICENSE_FILE /flexIm/license.dat

Display*

setenv DISPLAY <machine id>

Only if Undertow distribution resides in another machine

Navigate to the directory containing Undertow distribution and on the command line
type ./ut
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Mouse Operations

+  Select or click - use /eft mouse button

*  Drag & Drop — press the middle mouse button over an item and while still pressing
down drag it to the new location

*  Left mouse button — sets the TO cursor in waveform window

Veritools

A

Loading Files From the Menus

*  File => Open /Close File

*  Select File from the
directory and click Open

*  For high speed display
of waveforms use

Fle Fomst Optons Windw Tools Help
el s Foallta
[TM]-ast L 1)

5 R ; “Create & Load Fast
e File”
|,mnn,hnnemenn/rsm,'% .
y e To create Fast Files
Dictaies  Files .
offline:
n *  vdump -xn vcdfile
e newfile is vcdfile.fast
=m0
g = .
e R b (compression to ~100x)
e et
w ;bgl I ngl i | | ¢ Or vdump -cxn vedfile
vatos]rite [RmE .
S/M;:u:r’\t/hnne/denn/FSM,’eBmﬂe v Create Fast File nveile 18 .
vedfile.fast(compression
= Ba e to ~1000x)

Varitools




Module Hierarchy

Ut /expor /home/demo/FSi,
Flo Fomal Optlons Window Toos Halp

R NEN R RS A DA R e )
[T ilLest i w o

Move Up One
Hierarchy Level

Module Selection For The
Waveform Display

Module Browser

=5 Zi=n |« =
4
el Sk 11 (example.ved)|
Mod, Fmev|j Vanamesinnevlj
gacier  pc 58 ]
i

Modules in the
file will appear in
the Module
Browser.

Click on the
module to go
further down the
hierarchy. A list
of signals of the
chosen module
will be displayed
To go up one
hierarchy level

@

click on “..

Veritools

Viewing Signals

Fie Fomal Options Window Teols Help

4§

1 o B8 ¢ 0 caliilet
[T ast

HEmlEe

istsiaress
st
istsi/ifagsf
isesiionou]
Asasireas

Varlables: ‘mev|_

Al [are) as_regro] address(os0]‘ale “fomout

2df7.0]

priniren “otagefp1]

Display

read

e

Select one or more
signals

Drag and Drop signals
into the signal name
area of waveform
window

Or press “Display” icon
to add signals to
waveform window
Pressing “Display” icon
with no signals selected
toggles it into display
mode, any signal
selected will be added
to the bottom of the
display

Use “Select All” icon
to display all signals
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Working With Multiple Files

¢ To close the
current file and

T0-6.786456+05 5

File Fomat Options Window Tools Help

Mol b oeirEdRx 48R
|

L | Joox, esr, o L . oor,
et A/vsﬂs/m/aunn] - n XD D0 AT o mmn‘ muannmmgl open a new file
/585/0/2d._reg[7 0]

e press File =>
[Esile Tear-ott [l Open/Close

Open/Clase File
Open Additionsl F4€
Close File

¢ To open an
Close il Fis o
Roread Dunpties B DT additional file

11 if
T

e ) ith
= Trmr T along wit
. . e e currently loaded
rint Signals veritools parser.log A .
L files press File
L iiap s o => Open
ot b = = 5 Additional File
R 78 & nisssio 1 A3 To Open Files Start interactive Tool | i
woduis| it} Cesto & Load Fas il I e Or select the new
AddToOpen | [Japorsimeramrrouee ang file and click on
Files “Add To Open
iliE o v Files”
iles

J

7]

e
T

Veritools

Working With Multiple Files

e Numbers in the

e .
1 0B % & 0 el H R S (eg.1&2)in
Fi.ast | the Module
st .
sy Brower window
sesyva rog7]
AsBE it €37 represent open
Hisosias .
e/ itags | files. Click on
isesssonad
e them to access
o
modules of
File Select Option these files
¢ Or left click
your mouse on
Bl 7| = .
44 - “File Select
niee "c i .
o] e vatais ne i Option” and
‘\ /42 i i select these files
Click To Retrieve
The Desired Files
! | I
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Undertow Main Window

port/home/d
E

File Format Options ‘Window Tools Help

Time Scale for Viewer

=8 o
TLaet

i

i

1

L
A/sB5A0/A[70)
F1/58571072d[7:0)
A17s85/10/ad_reg(7:0]
A/s85/0/address[63:0)
Firs850rale|
A/s8Sr0ranags(s:1)
F1/5857r0omout
A/s85A0/ead
F1rsBSHOATTE

‘Waveform Display Area

= =T J | -« pom———

s dOEE] & rissesi (example ved)

woduiss| Finter[f ‘ variaies:| Fitter 1

printmem “al7.0] “ad_reg[7:0] “acdress(5E:0] Al “dflags(s)

e}
‘ *ad[7:0]
7l

Time Scale for Entire
Simulation

Veritools

Choose

Ut feorthome/deno
Ti=5337(Ce+ds

omal Oplione Wty Toos ep

Habgg ool HIER
[T TlLest

s n i E
LEREmIRY

L N N I N L L O I

O OO o o 000

- (O OO OO OO COC O oo

e
AT oy ]
L ut
Aisknnzal

gt

Toggle to hide
Module or Signal
Browser
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Setting Time Cursors

7 *  Setting the Cursors TO,
a8 g ool , ‘ T1, T2
B — : e TO - Left click mouse
o button
e e TI1 - Middle click mouse
button
e T2 - Shift + Middle click
mouse button
¢ The time data along with
the delta time data is
displayed above icon bar
e i« Ifthe “Snap”icon is
G s e C
e e toggled down, clicking
irtnen T ero e e Wbl ood e wie P the mouse button close to
the edge of the signal will
cause the cursor to snap
to that signal edge (more
reference for Snap in
: Configuration section)

Veritools

s}
ESHonout Cursor Values

isesident and Deltas
nrsstove

[z

IR

Multiple Cursors

ut /export/home/demo/ FSM/exampleved = Vers

= .
Fio_ . oplons W Tt | 101CABSRIE104 ¢ Add multiple cursors to

B et d o
[Faleast

S AR

| - the waveform viewer

¢ Click on “Action” icon

L T P i & SeleCt Add CurSOI‘S

¢ Click on left mouse
button (T0) and then
middle mouse button
(T1) at the desired
positions in the
waveform window

oo [l =t B s

e
s o] ol

Arasnatg

¢ To add multiple cursors

keep clicking middle
L | mouse button (T1’s)
R e e | e This will display cursor
Mdml‘;l paochvave F ‘:‘MI position time and delta
i time between TO and
E TI’s
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Multiple Cursors

File Fomat Options Window Taols

8 B A e oo R
e vo

£17585/4[7:0]
A1/585/ad7:0]

Pull Down the
waveform window
the time labels are
not visible
Arsasiear]
Aressiraady
J1/58571515p3
/585151805
A/oBEAATRE

£1rsasim
1/585/50

AisBShurite

282
%

8 (v = 2

=) = =
o
B Y8 /585 (examplevea)]
Modutess| Eiter [T | varabies | Fiter [T
@ Petashave 11 o) &
Clockwave p1 o aesione
o]
o
igeln 1]
crt[3.0] .
ol
it
omout
nrest
o e .

ort/ho
Optons Wnoow Taols  Help

£ 9 for
A L

TS
st g7

ey
s
Arsiatgse1

st

isesntonol
isasteet
et
temg11

AisESOtad 1

ZI7 createtag ||

P

Set Text window
for Title Tag

Title Tag
Name Displayed

|« T b«

A

J filssin (examplevc)|

Vatabies | Fita [

e fagn el

Y]

“alessi ] de il

oot read e

Tags mark
Title/Values/Measure(delta)
on the waveform window

To set Title tag click on
Window => Tags -> Title or
click on “Title Tag” icon
Click on the /eft mouse
button on the waveform
window to set the tag at the
desired location

To set the text on the Title
Tag right click on it and
select “Set Tag Text” Tag
Text window will appear

To set Value Tag click on
Window => Tags -> Values
or click on “Values Tag” icon
and click /eft mouse button
on the waveform window
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Placing Measure Tag

= Ut /export/home/dem
542

Fie Fomal Opions Window Tools Hep | |

L

EERNER R R B g

[TTelLes: A v
A

01

hgsaess

nissshva

ASESHOAaGE(E1]
Arsssionou

eSO
st
temp[70]
vsasivadzof

| P | <

o BB R & f/sesi (exampleved)
L

Measure Tag ]
Delta Displayed

prninen A1 “aiTeql0] adoresspa0] "ale Fitgs] fomout

)]
2070

ead it

K

Measure Tag helps
draw timing
diagrams fast

To set Measure Tag
click on Window =>
Tags -> Measure
Tag or click on
“Measure Tag” icon

Click left mouse
button to set first
Tag and then click
middle mouse
button to set
subsequent Measure
Tags

Veritools

Placing Markers

1 L8

g
VAT

St
Fisg3/tiead
ST

ISED B § syt dousert A Zusoz

I
Ll

[ s
W Tmen gvave  JLE JTE
Lol |, ISES0 iesamplesc]
Do ‘ﬁ e #Mate I TeEnstion

O L L o

Vit des | it Yk

| 15657 onnaeeos
e 431 e
a7 e ¢ s e] mo Tof Go Beck| Zancel t{i\_pj

Watker Labal | Harkar

| 143E630000Ce¢

| Defete

Marker Name

Action => Marker
Marks the time with a
user given name

Click on waveform
window to select the
marker location
Window will pop up
with option for marker
name

Enter the marker label
and click Add to add this
marker
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Zooming Waveform Window

File Fomat Options Window Tools Hel |
BN YA 2
[T A —

nissimte

I 1 1 1 1 1 1 1 r
F1ssE50Tea + g g Y e e g AUy

& f11s85i0 (exampleved)|

= B g

osuos it e

prininen Kl

a070]

a7 0] | adreqlrd] auress3dyale

“afegeB] oot read e &

Zoom: click /eft,
left, & right mouse
buttons on the
bottom time bar
Or click right
mouse button and
slide the mouse

Or use “Zoom In”,
“Zoom Out” &
“Zoom Full” icons

Veritools

El Uz e

0/ 7S feampleves - Vets ¢

2 Mon Dzc 6 173427 2004

Fie Feial Officns Uindos 0 He\p‘

Oe+14s

HaBb g ow|fst
R L 0

F eSO
ArctEtiacl )
AV fecfr
B0 a6 OPOCOCOCOCOF
nisgsina:
sEENdTagRET]
ArctErtioros
4
ArstE:

171

]

g i

s & s e e

S | - —
L T

Mo |

‘ Vaii

piniren

Save All

| 529z Greus

Seltinn

Save

Sesportihma;deno/ur2003. 2.2

Creatz Loz Fait 2

o ead “aite

Save Group

—T % ier

File => Save

Save - Saves the names
of the signals currently
displayed

Save Group - Saves the
defined groups in the
current session

Save All - Saves the
setting of the current
display: signals,
cursors, markers,
groups, etc.

Varitools
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Restore

«  File => Restore, restores previously- saved files

» If'the file contains a list of signals, Undertow displays those signals, but only if the
signals exist in the current model

« If'the file holds grouped definitions, Restore adds those groups to the current set of
groups

* If'you used the Save All (Environment) option to create the file, then the viewing
environment is restored

Veritools

Format Signal Values

Format =>
Hexadecimal/Binary etc.

Format => Logic - Change

o 0 0 A L 0 A0 0 0 E the Analog Representation
7 Juc 'ﬂﬂﬂ\ﬂ? (T N TN Of a bus back tO lOgiC.

0200000/

Format => Analog - Creates
Analog Representation of
Digital Bus.

Digital Value
Representation

| prmmm————— |

ol ot eleved)|
i

nr

it Mfpn eiera wweewEe  wmgpl owd e e
i)

Varitools
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Explode Bus

B Ut/asge e fdemol Sh v .
e For gl i Tocs rs\;‘T i

HaB\FoolREdgs MERID IS .
e ;

L
om0

Options

< R A
M4 e

c v
oges|Fi ] vames| i

i 58 P ot e e

Apply Cloce

Explode Bus expands
every net of the given bus
Options => Explode Bus
New Explode Bus
window will appear
Drag and Drop Selected
Bus in the Explode Bus
Window

Click Apply to add
exploded bus back to
display below selected
signal

Veritools

Exploded Bus

Undo  [enaifShiiesamplescd= Version 200522 Wen Dt 6 173421 2004 e
Fib Fomal Cplions b 1 it

Hantdwkbrtess Hein2gEe
= Lt [
.

U 1 1 A I B
I g Ay

Exploded Bus
| TP <

W s ‘zanpleatd)|

vzl ite |

pritnen T
Al o e

ot el wite

Use Undo to
remove the
exploded bus
signals

Varitools
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Bundle Signals

* Bundle allows different
signals to be packed
together and display their
joint value

*  Options => Bundle Signals
-> New

* New Bundle Signals
window will appear

1B} BrdeS s
File Ed: Coors Y adow

Mark Signal
Values

Ene s tiene

[t

*  Select the Signals
- *  Drag and Drop these
R Enter Label For . .
Ui The Bundle signals into the Bundle
Signal area

ez whte “Emc

| ———— & TR

Ty

n *  Provide a new label for the
bundled signals
*  Click Apply

A T S S
Al e

Veritools

Bundle Signals

File Fomat Options Window Taols Help | |D-212750e+04s

HaoBddoalbHdRtyg MERFEIm G
[TTalLast L ¥o I sk 100K 150K 200K
MewBundle[z:0] Ehmomn, e
14385/t0Aomaut o
{s85/0fale 11
esssidess 1

Mark New
Bundle Value

=) 1P =0 g = i =
|
W B P8 & fusasi (examplevod)|
Moduies | Fiterf? ‘ Variables | Fiterf?
prinimem 7 ol 2d70] aiegl70] addressio3d] “ale dage1] lomout ead wite A
b

Varitools




Making Groups

= ut /export/home/demo/FSM/example.vcd - Version 2003.2.2 Mon Dec 6 17:58:37 2004 Eal e
Fle Fomst Options Window Tools Help | 107 1:69385e+05 5 Clear Last Group
HaRsdoelRAHLR R HE {imeEs LTEEE
[flast  Newsowp  ( { Tt —— ) Delete
/1/585/0/ad[7:0] (DTN KN X O CK N T DO TN NENERD T 1 Display
FrsSI0/ad _reg[70] ot o o o RSPV

U585/ ags(e)
158/ iomou
ArsgsHaY
ssBs/0AE

E Modify Group
File Edi_Options _Window
R SEERCIY A S

(Group Name

NewGroupt

Signals o Incluge in Group:

| P | /1/585/10/2d_req(7:0]
17585/10/ale

[0 %8 78 & Nisasio (exampleved]| /1/585/r0/read

Moduies:| Fiter[}

printnam

Apply.

Groups — Displays
selected signals
together

Select “Groups” icon
and in the Group
Window click on New
Group.

Modify Group window
will be displayed

Drag & Drop selected
signals into the
window

Provide a group name
Apply

Veritools

Displaying Groups

| TO=1.69395e+05 s

File Fomat Options Window Tools Help |

oo d ¢ o |B RS R R

[TlelLast NewGroup! l N T
q

L

AT
Ti7sasI/ad[7)
N/s85/0/adl_reg[7.0]

/1/585/0/adldress[63.03000000N

Arsessale
ssasHO/nags(B)
714585/ /omout
71/s35iirea
ArsasHOAvIte

New Group
Displayed
Selected Signals

2 Delste.
@ Display
) Moy

CEETE .
_Clear i roups | on the Display

» Display - Click

button and click

A NewGroup1

e

8 ¢k /1/s85/0 (example.ved)

i B

e e varsties | it

printien flomout “read e

o) a0_eq 0] "ale
adr0]  addresslpao] dhage(e)

New Group
5 __File Group

on your group

*  The group name
will appear in red
font at the top of
the Signal Name
Area

Varitools
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o e Ortoaddanew

Flo Fomai Options Window Tools Help

%8 w52 8 0 oo H S ‘ Group select
[T z]Last: A Vo |

gm0 signals & right
A -
pr click your mouse
T U VY W T A W UV T VT button and select
Create->Group

Create ->Group option

=k = F

[

) =B 78 & [sesio (exampleved)|

asaas| e |1 | vassioe itarf

J a a0 adreqi0) addresspad] aie e Cowed | resd e
%

Frnimem

Veritools

Alias, Value

e e Alias, Value will
File Fomat Cp: dindowr Tools Help X
Sfoaritads B8 Wnm i@ provide a name
U | label to the signal
AistEntiadf ] Fi
values
‘ : - *  Options => Alias,
= Yalue s as s
Fie Edt fos Wirdw He\p‘ Value
* Anew Value
i - L H Alias window will
Create Aliases For &l . o
Values Here Signals 10 _s2 1o Vae Allaes: il | be dlsplayed
| sesyrstad [ m am . Drag & Drop
Pl i JF J .
e T ] signals or have
M;&g “ 4( s8I0 (zxample ez .
dis e e e signals selected
¥ 10 Tneut =S e for alias to apply
Bus Selection
on them
g :
o e
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Alias, Value

File Fomat Options Window Toals Help

aBRdF ool BRRER 18 0w
T [a]Last: L Yo | \ ‘w 5K ‘iz‘zlnx‘
A1565/40/ad[7:0] MewdAljas [

Alias, Value

T Ipla § G
nu ég 4@ £1/s85/r0 (example ved)
Moduies| Fiter[f ‘ Variables | Fiter|T

printmem o e “adr] dregl70]  asaressfean] ale dfags1]  emout read wite

Veritools

Configuration

*  Configuration window allows the

General] Digits | arigs [ [_Tags |._Keys | user to make configuration
=
T EEEE settings for the UT
Lett: IPlace Zoom I Drag Cursor F Flace TO . Window = Conﬁguration
_iDrag Z . .
el *  Mark settings of cursors in the
hiddle: _IPlace TO 1 Zoom W Place T1 Mouse Tab.
Right: W Drag Zoom & Menu nean *  Adjust the values of “Distance” in
ATO-T1 Z . .
i Cursors, Relative Snap option based on signal
Undertow Default frequency
—Cursars

Add Cursors: _JAbsolute @ Relative
hultiple Cursors: B Show In Split Fane

Sqap: F on Distance: 10
to Lock Cursors, Selecte
[
s Distance
nap risshAotif Behavior

I Apply | Save " Cancel I Help I

Varitools




Fit To Pane

File Foma Cylioss Windws Tools Help

SN e e I ‘ *  Select Signals

*  Window => Fit To Pane

- w

i L L L L LI Enlarges Vert.lcal size of

cuesmoaan I the selected signals, to fit
A (TN CICHITT ) CICONC O CEERCO CICANT, COTAT the pane of the viewer

1565 .

= W,‘m,d ¢ Or use the Fit To Pane
Sy icon

st q

st 1

AT i
D o i e

o 00 O ol ) S
I i ;
Ll o A s fexamdle ved)|
sotesFiter[f | varsatesFrtaf?
frintmen ad_eyl70  address[330] alz efzgef31]  iomout “eal itz

Veritools

Adding Additional Panes

Toggle T To Have Focus [E

¢ & ok

E - Window => Panes -
ClearLal Gowp
Emage T >Add New Pane,

.
[PHEEER HES i
R e 5  20ls Time. Adds a new
L P .
z i Pane, using the same
time axis

e Add New Pane,
Arbitrary X — Adds a
new pane with an
undefined x axis. Use
this option if the
horizontal scale is not

1B a5
T

| T T O T

B R single precision time
VIl ariac es:|Fie-}} .
sl or any other variable,
if Td oot el s ang |8
Wi i it
e e frequency, voltage,
int pelIzg TEgFT 1 i
inaf. reat [ ] vl current etc.
inte. teado; Teself 1T e
=z ready 14565 st B0
intr WO S o
i L
P i G FleGup. |

Varitools
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! ut /esp

— Version 2003.2.2 Mon Dec 6 17.58:37 2004

Fie Fomst Optons Window Tools Hey(| 10-200000€+03S

HaBdd ool
[Tl

TO Cursor position

isEs/onot. PRI
st T LU

MRS

nisssionte

Selected Signal

WitmE@ e

CoTo

e T A

Cusors sz g 0o

0 i Cursor1 i Cursor 2

[ e s

OTE

Transiton

- IMater  Emor
Time Option =
T Y| Enisioe] soTo| osack] concel |

§ 150 (examplecd)

00 OO0 0 O ORI i o

L1 11|
N

*  Go To — Jumps the cursor to
the desired
Time/Marker/Value/Trailing
Edge(TE)/ Leading
Edge(LE) position

*  Select the signal for Go To
operation

*  Select Go To icon
e Click on the “Time/X”
button in the Go To window

*  Select time or value on
signal to go to

L
Modtes| it varades | Fiter[{
ointnen 0 adreqrd Ak Bl omod s wile m
ap asiesssag)

‘ Time value to go to

Veritools

Go To — Time/X

= u

Flle Fomai Cpuons wingow Tools Help
b B & o ou[Bi- =F "EE[ R
[EElLast . o

A TsAsAnI AL T
Ars05A0/ad_reg[7 0]
17585/r0faddress(63:0]00000000G)
1ro88 0ol
Firsasroranagsis: |
AzsAsAn/inmat
1750540 e ad|
A/5BSADANTILS

Mark The Cursor
Position (T0)

e | < P =
=
nr B Y8 & /1450540 (examplevod |
Mostites | FitterT varisbles| Fiter T
Fririmam TR SAd_mal T A FARAGRAT it “raan g
“ad7:0] *addrass(s3:0]
e L

Varitools
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Go To - Value

¢ Select the

File Format Options Window Taols

Mabs e ol signal for Go
st [

/‘/555"”’3[: o Mark The Cursor TO Opera’tlon
15851r0/5[7:0] CA | >
Asssrore oot Position (T0) e Select Go To
/1/505/m/audves$l53Dllﬂﬂﬂﬂnﬂﬂﬂnﬂm
e icon
nesroiamout .
Pisesronens ¢ Click on the
e
“Value” button
in the Go To
Current Value of Find Source| Go To| Go Back| Cancel| Help| window
Signal (0) = L
¢ Select Value on
signal to go to.

Y4 T
vo |

oTE

) Timend

) Transition

) Marker

JEmor

Search Value On
Signal .

o BB Y8 & /usssio (exampleved

woaties | Fiterf] varaves | i
T R B
e

=

printmen

Veritools

Go To - Value

Filn  Farmat  Options  Windaw  Trnis
RN
Tl ast
/l/sES/rn/aU o) 5
/1/535¢0/20(7:0] NG e e ey 3 R W (W W TR ER
12585 /0/ad_rog[7:0] =
/17085 /0saddreos 63:0]
Hisasioiale
N/sBSImage[E]
7
1450540 1read
7ep5/r0AtiLy
. Go T ]
Mark The Signal
g CUrsors 10 USS: & Cuusar o f Cursor1 _f Cursor 2
Value (1) i
i L lmesx @ value JLE i
a _imarker s Emmor 3 Transition
= =T EE = [ =
= e
i =B V8 & /158500 (example.ved) Find Source| Go To| Go Back| Cancel| Help
ey
prntmam 7:0) “ad_rog[7:0] addross[6a 0] als “dfagele]  lamant “road e
“adleul
EA |
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End of Undertow Basic Features tutorial ...

Go back to the Main Menu

Veritools

VZritools

Undertow
Analog Features

Varitools
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Fast file and load input

File Fomsl Ogoes Window Teok Help
e a DB e el BE
i { |

Last [

e Durop Fila
Fast file can also be created using

GUI at the click of this button

AMToOpenFlos | St nlcaciios To

Creste & Luad Fast Fia

Sulection

| hotvaidenc]

R S

e Fast file can be created
using an option

*  Load input file using
navigator button

Veritools

ut jhiomajdami/examplos/axamplo. files/hslm,outfast's Version 200% 21 Mon Dec 6 16:19:27:2484
To=Z 100 PG T s o
== 00

e

(R

s 400

LR B s

il

it (hsimoutizst)
.mcaues:i FIIHI: Vanabies !Fher!:"

. . et 144y Tt ] TGSy B ML) 1O el () TR PRITALY) ety meAly ey
Hierarchy window |z i i

=

Signal choice window

Click on hierarchical
module to list signals of
the module

Highlight the signals and
click ‘Display’ button
“Select all signals ‘ option
available

Moving mouse over any
button highlights its
function

Varitools
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Group signals

it ol o axamplasoiarple, flesihsiim, out fast - Yrsion 200%,2.1 Mon Dec 6 15:16:33 2004

Fhe Foma Oplns ®hiow Toois Help

E *  To group, display, modify and
Aot fon ol Bl gL

delete signals collectively

bR,

Tl W | R | .
I i) - - | *  Group of signals can be named
i .
collectively
= |_Group button
‘; ARV [ Madify Group
I' Fila Edt | Dgfions. Siidew
gt g o8k
i i
{7
LRl
M:mm-imrﬁ

Ay

A Chae || NewGalp 1 l
% e _rerma_| r'tOo0lSs

Overlay signals

ut fhemaidensoiaxamples/oxampde flosihsim outfast - Vorsion 2003.2,1 Mon Duc 6 16:36:20 2004 -0%
bt il i) 1 - - «  Overlay option to superimpose
oy R RN S .
ALy L Rie SEe signals

o s Joe s |=

¢ Tools=>Analog Analyzer
=>Overlay waveforms

e Drag and drop signals into the
pop-up window

*  Click Add to overlay the
waveforms

AN

THinIE6

o — 1 ]
e
'a'siibﬂu-iFit:-i:

Sl epig i cad() CRSV Capbvl TSI oeNIS1N RISV oA nelE nediiv (1]
capliy)

&
=
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Cursors & Measurement

Ut homels utifask - Vitslen 2003:211 MonDet 61510939 2004
FiaFome Cooea Wi Tk bp | :
Bttt o e

Measurement
between T, and
T, cursors

AN

SZTEY)

SRR

S

i AsEeil haimeitios]
Nk '.a'wz-ima!;
W3 w4 WE 25 o e || (el SR REN, e Tl WAV e 1] T relTan) TSl T et

(7 reAEARY) BT

Three cursor (T,,T,,T,)
measurement available

T: Left click of mouse
T,: Middle click of mouse

T,: Shift key + Middle click of
mouse

Veritools

Tags & Trigger

ut i st fast - Version 2603:2.0 Mon Dec 6 16:19:27 2004
54l s

s s
#| Trigger buttons v e m 2 Ele

| In In

HI e WSR3 e S |[S(AefEih) el et
nefEaly] “Ft ) e

R T T e e |

Option to create tags

Title tag, Value tag,
Measurement tag

Trigger option identifies and
drops tags at user specified
events

Varitools
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HTELS

ot oy g gy | | s o oy -

Haddd8goe E}’I

Goto option

uk plesfexample hleshsim outfast - Version 2093.2.1 Mon Dac G16:36:30 2004

Fie Famal Ogfos Winsow Took Help

TH|

iR
it

R

GoTa -0X

i g O Gl 3 Gl 3 Gl

Gk Tk A wUE T

sy el
Ao whenel  Eme o Trnstin

ey Jist 2
Fiid Sniice]
s

ol GoBect] Cancel] Helg!
o Wy

=

3] copdbl caiBl) casbl)

(o) AT eSS nettAlY el eIl

To reach a point in x-axis or
y-axis by virtue of its value,
or time or transition type

Likewise for each cursor

Veritools

Analog-Digital conversion

il W IS

(e

Equivalent
digital pulse

AR 9T

Analog
waveform

fhlatzmani)

aF| ]

1122540 {haim sutk

R
j:

i 1y 501 ) e e LT ey ‘S T eV eSOl e |
et [Vt ek et

To convert an analog
waveform into its equivalent
digital pulse

User-defined threshold voltage,
rise and fall times

Usage: Tools=>Analog
analyzer=>Convert to digital

Varitools
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Rise and fall times

= el Bloahalm,outfast - Vorslen 2003,2,% Mon Dec, 6 16:36:30 2004

Fib Fo Oors Widoe Tosk  Hip

Moo td 08 fonheit s

Falt Time Anafrzer = 0%k
- g
e et [

TIEL

faThe | 1
: isi e T 1000 D0ECHY
it Provision fo Fed

[ sl Trve FabiTive Coint]
EEHIG!

S IR 1

multiple signals

o )
| RS X e
=l
:Lra”% iy A :E & (ikigE (hemmefast)| L
| —— .l
Mgtk { Pl ] Vasatir i i i
Lk Chst
] [l [csetin) s ey —ermrymererT T TR T R, |

Gt

To measure rise and fall times
between user-defined
thresholds

Ability to focus on bounded
start and end times instead of
full waveform

Usage: Tools=>Analog
analyzer=>Fall time

Drag and drop signals into the
fall-time analyzer window

Likewise for rise time

Veritools

Pulse width analyzer

ut: e/ densofexamples/example Hlosislm out.Fast « Vorslon 200321 Mon Do §.16:36:30 2004 -ox

Fis Famal Ogfted Wndow Toak  Help

BN onbAd AR SR gAAL ) HeEiegge
i . i , N,

T

T o
B Measured width v

NawEN RN

fawe) B0y

snas. ] 1ADI0N

2 BN o e ) 3+ [ o e o S— - | eo— I'-'I_\l"('«.v_fa ;P;A
E 2

Livprhighty)

i

m Tt T
nree e E
) Provision for f i 2l o
. . sl oo PHTaE: [ Shenal Tiee Pulseisn Coulj ‘rﬁ;m [
multiple signals Th Chieath [

Can measure width of signals

Ability to measure for
multiple signals
simultaneously

Usage: Tools=>Analog
analyzer=>Pulse width
analyzer

Now drag and drop signals

Varitools
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Eye diagram analyzer

= u

Flp Fomat Opbans Windtw Tatls  tilp

B0 e leeiE
4 L |

Heeiiv)
i)

THgatigiy]

l
wamtiel

et

&

g 4

ticgireend

(21—

Lighirk ] et |12
—{ Lirarozn
Ko

UgiFickt

- |Mednpaier |
F—T=

Camet | e |

Fold over Eye diagram of
signals can be generated
Provision to vary eye-width
Provision to focus on desired
time points of signal and
generate eye diagram for it
Usage:Tools=>Analog
analyzer=>Eye diagram
analyzer

Veritools

W

Fonit Optirs Wndow Tods  Hep

Bl
Ll

ez iz

Mathematical
functions

TITORTERIRT

o L v

Mleocle) B0

ey dizg. el (]

ARalog Fimctions
Virdzw

[ ool I o T

Analog expression
window

4 mp i

e e )
Wipees | Fi

Waitabi

=l 141 capipe|
G

sl s

i

| rert s

il

Provision to create analog
expressions, mathematical
functions, trigonometric
functions

Feature to create filters
Usage: Tools=>Analog
analyzer=>Special functions

Varitools
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* End of Undertow Basic Features tutorial ...

Go back to the Main Menu

Veritools

VZritools

Undertow Suite

Varitools
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A

Set the license environment variables

Set up environment variable for the license manager:

* setenv UT_ROOT DIR path/undertow (distribution directory)

*  Set up environment variable for the Undertow root directory:

« setenv VERITOOLS LICENSE FILE path/directory (holding the license file)

For more details on setting up the flexIm license manager,

see Appendix A

Veritools

A

Start Undertow Suite in batch mode

*  Replace the word “verilog” on your command line with “ut —iv” for batch operation of
the Undertow Suite, and add in a command to identify your signal file name

-sigfile waveform_file name
verilog —f design file command-line-args

becomes

ut —iv —f design file command-line-args —sigfile abc.sigs

Varitools
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Start Undertow Suite in interactive ”\

mode

Place ut —iv —xl in front of the word “verilog” for interactive operation, and add a
command to identify your signal file name

-sigfile waveform_file name

verilog —f design file command-line-args

becomes

ut —iv —xI verilog —f design-file command-line-args —sigfile abc.sigs

Veritools

Source code & waveform windows

Source Window —> /export/home/demo/ut2003.1.0/FSM/fsm3.v.

R = Source Code Window

‘ Signal Selecto

= Ut— Undertow Suite — Version Ut2003.1.3 Mon Oct 13 14:51:12 2003 ] |

Fio Fomai Optins Window Tools Mol
M almd g ol
e (v |

[ & (@52
3

VOITTOUS

29



Open the design hierarchy

File Session Simulator Actions Window Tools

a s
el e

Modules:| Fitter] I
= 5
LEu\‘ép
la Gtop
G
§Fz
GFa

Vanames| Filter| 1

“+” indicates that
this folder is closed
“-” indicates that
this folder is open

Press the left mouse button on the “+”
sign to open down one level. The “+”
will change to a “-”

Press the “-” sign to close all levels
below this level

Veritools

Display the source code for any /\

module

Eile  Session  Simulator

Actions  Window  Tools

=
r =8 V8 &

Modules:| Finer“}

=N

*  Select the folder for a Module to

display the source code for that
module in the Source Code
window.

* The folder for the code displayed
in the source code window will be
indicated by an open folder icon.

Vanables:! Filter If

I
LEt3'1TDp
E S
e Select any module folder

to see the source
code for that module

K1
|

Varitools
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Select a module & display signals A

names

ﬁ *  Select the module name in order to see

T the signals listed in the Signal Selector

R e ¢ * The module name will be reverse

Modues| M] - highlighted to indicate which module
Y has signals displayed in the Signal

‘ Selector

Fla%1
la g
r BT Select Module name

= G§Fo to show the list of signal

names in Signal selector
=

Variahles | Filter Ij

FemzOut[z:0] ctrl
SlowRam fsmiclk
a fam1rst
accelerate  fsmeclk
b Tsmzrst
brake fsm3cik
G keys

Signal Selector

g A
speed[1:0]
t

u

aT oS3

¥
it

o=

Veritools

Select signals & display waveforms

velp |

A
e J

Esn Use left mouse button to
select signals to be added
to waveform display

VCITIOOIS




Use drag & drop to display signals

= i s I
T Y
e — % .
9 : |
° SE o .
k3= ¢ |=| Use the middle mouse button
: drag and drop to drag the
: selected signals to waveform

display signal name area

Fie Forflat Options Window Tools Help

v T T A g T2 A UV U U U VU Ul U0 U U L
crens o AT T R T T T T g g e Ty o A T T i e A T i
o B B o s P e B

[l Ak o I o S8 o, e BES e o, et S o I 55 e )
rona o AEEURRURRRE L DT R e e T
o el == [ r— oo ]

rfopsmactk

WVeritools

Select signals using the “Display”

icon

e souscewings -« Oryou can press down the Display
: D B icon and then select the signals you
e want displayed in the waveform
- .m.m window

rog koys, brake,a, b1
e e

oo e Drag the select over many signals to
e ) rameous select more than one signal at a time

wire [1:0] speec;
H

i 18
11| Fom Fiongsmici

Z0utie ) con ™ 0 12 Ressigemirsn,
A famrlk " Speecft 0]
« ot st o . 1 SlowRam(SlowRs
accolorato  temzeik I u
b femzrat 5 v 14 Resc(r,
brake femcik. v wr f
c ra 15 ernequry;
¥i a

& & o o[l f QB H

=
Ay sz Gz o]

Wu Uy uu
[REmiRiniaeTaEaiaat:

/inopig)
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Use “All” to select all signals at a

level

=] Source Windo

A e G *  Once the Display icon is toggled
s ey down, users can press the “All”, icon
- I to select all signals at this level, to be
Al : :ZME added to waveform display.
§ w-m‘;-,:: *" '+ Note, Undertow is extremely fast, even
. e if this had been a 2 gigabyte waveform
el | rlerl(llu(:Smlvlk file, the signal data would have been
St i ETI ] displayed on Undertow almost
‘“ 4 b w:'“"’» instantly, provided the data is either in
an optimized file or a fast file format.

i ot Opfians i Tonis i |

1 = 17 a1
U LOU uOu U

Veritools

wirs 1:0] speecs;
o

= Source Window —> /export/} 1.0/FSM/top.v. I J}
B R & G B 0D W x|k
vewes Fiverl[[ | event  swtus mstance 5
= =
s 3|ttt e et e s |
2 ¢ fragn Values are shown
e e 3
- . under the signal name
Time for TO B e
.

cursor 1 | Fomt Ficigsmici,
.
shown here 13| somninmatam,

Set Snap icon toggle

i | meadr,

D down to enable snap

"

Snap TO cursor to
edge of signal

VITIOOIS

[ iz
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Use “Snap to Source”

Finally, when you snap to

Source Window —> /export/home/demo/ut2003.1.0/F

Ell Session Smulalor_Actions Window Tooks

Meduies | Fiter] Time: 290 Event: 3 Status Ins;

CR B v DWW x| Kl

e

the signal edge, the line of
ST source code that caused
e - this transition will be
highlighted in blue

£l

28y

Fio Fomat Optons Window Tools Holp

MaBd g ot g
o b

First toggle down the
“Snap to Source”
icon |

Second, snap to edge of signal
where you want to see the
source code that caused
this transition

Trace drivers on source code window

*  After snapping on an edge on the
accelerate signal , the assignment for
accelerate is displayed;

accelerate = alb|c

RreB R L CPEE 0
Modules:l M ; Tie: 350 Event. 1 Shwa_ I Zero.

“accelerate” is going from one to zero,
the signal “b” is also going from one to

i &/ 55
e {1
lg Q‘jtnp a6
B (F1 o
i} (}FZ
B ‘Q‘EFS 58
59
L]
(3]

accelerale =a|b| c;

0 a0
AEastinly o trace back the driver for “b” toggle
acoekerate =a|b| o the “Show Driver” icon down.

. 00

end

forever bagin )

#ip=-p; hen select “b”, by pressing the left

o
#iq=-q; mouse button on “b”.
o

Varitools
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N

Find the correct assignment for “b”

Press the “Down”
icon to see other

Source Window —> /export/home/

DOWN
BE o O PRNTT! assignments for “b”.
Time: 230 Event: 3 Status: Instance:
o | e=sn;
a3
48 Notice that the assignment that is shown
il indicates that a “0” is being assigned
gy o=" to “b”, but that the value of “b” at the
43 0; . . . .
S current simulation time is shown to be
:: ?T: going from a “zero” to a “one”
i 46 ;:1.;
I teo All of the assignments for “b”
=L - will be shown in the detail
mep w54 #10b p| q |1 & toph Wi]fldOW at the bOttOIIl Of the
s A Source Code window

Detail Window

Veritools

N

Find the right assignment for “b”

Source Window —» /export/home/d

T2 4T WY -

Time: 230 Event: 3 Status Instance
54 #0b= p| q|r A A
PR Looking at the signals values, to
55 accelerate =a|b| h . L
¢ o~ determine if this is the correct
56 #i0e=t|u|v;
0 111 . : 13 "2l
57| asceeme=a;y Finally, next select assignment for “b”.
A o [T3K1}
5 | ena T t0 next trace
59 for begir .
i | mpepm | back the assignment
Tu
el #aqe-g for “r”.
1
62| #irsen

1
63 #2s =.5;

1
6 | #St=-f
1

FEMsop.w:38: b= 0/ loph
: w15 #10b=plg|rtoph

Varitools




Find the correct assignment for “r”

Source Window —= /export/home/c

G HEE2 4 W J Use the “UP” and “Down” icons to
|| e 230 event 3 stetus instence find the correct assignment for “r”,
gy —— by examining the signals values
63| w2s=-g; 0 .
. s and the values being assigned to
#5 1=ty .
1 the variable “r” for each
85 | #uz.y
v assignment.
1
67 end
&8 | join
69 |end
"n
i =
| 7 |intiaibegin
7| #1;
) e The assignments for “r” are
75 | foi #30 Tsm2clk = -fsm2clk; . . .
chiboiontos i shown in the detail window.
FEMAop wdB: = 0; 4 tapr
5

J-Hlnl

Veritools

Open Schematic and State Windows

ortihome/demo/ut2003.1.0/75W/10p x

Press the Source Code menu item
Window => Tile Windows =>
State & Schematic to bring in and
display the State and Schematic
windows tiled with the existing
windoyvs

Varitools
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Schematic & State windows

Sou

rce Window —> /export/home/demo/ut2003.1.0/FSM/top.v.

EEIE State Machine Browser

FileSession Simulator Actions Window Tools

Help || File_Eat_options _indow_Tools ety

B YR

CRYFB T WY wa AARXREWIEHO DO

wosuios] ][I | Time- 350 _event 1 _status: _instance: top
= s

State Machines

For
[

Variables | Fier|

Fenzoulizo)
SiovRam

accoterate

=

#ob=plairn
~Cooo

55| accekrate=alb| o

‘ ]

&
| i

| Ut~ Undertow Suite — Version Ut2003.1.3 Mon Oct 13 17:59:20 2003

N T FSMz{opF2) FSM1opF1) H

||

| State Diagram
Window

| Schematic Tool <1>

File Fomat Options

nopirl

Viingow  Tools  Holp

[ To=3s0s

& ¢ o o Bl 1R 1B R W R
vo -

0 o
T

Fils Edit_Options _Window Holp

CRFrB AT FHIBTEURS
BRI | K

Schematic
Window

[ —

Source Window —= /export/home/demo/ut2003.1.0/F5M/top.v

== State Machine Browser B

Flle Session Smulator Actions Window Taols

s |[|_Fie_Ean_optons_winsow_Toots o

R &

€IV B 00 W mal

Tine: 380 Event 1 Status instance: top

RYWIEHO® 29R 8

FFemzouilza)
SionAan
-acceierate
-orake

-cin
emicik
emret

Fisopry
riop
rifopiel

o—

st [ wob=plain

“Cooo
accekrate =a(b| o
Lo

[FSwitop 73) EET) O]

"

s
S| #ioe=tjulv
5

\vﬁ Drag and drop the module
3 “top” from the hierarchy

o browser to the schematic
: window, or right click on the

Fils Fomat Options Window Taals Help

& & o ea|l = QB O R

& o module name

= Schematic Tool <13

To-3e0 %

| —

To descend down into
this block, double click
on the black space

inside of this block.

CRFrT AT FEHITELTD
TR RIR > LM
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Use “Show Whole

A

Schematic”

—i Schematic Tool <1 = ‘J|
File Edit Options Window Help |
fordad BHBE0
B R [N

Next press

“Show Whole Schematic”
to see all of the modules
at this level shown as

blocks.

This will show you the
modules and blocks
located one level down
from “top”.

Veritools

Use “Show Whole

A

Schematic”

Schematic Tool <1> I i

Filn Fdit Opfions  Window

e |

CRF AT FHITETD

X o L [e ]
I

Note that all modules are
now displayed showing the

blocks that are inside of
these modules.

Now double click into one
of these blocks to see the
RTL code synthesized
into RTL gates

VI 1TOO0IS
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Display the synthesized RTL block

= = ic Tool <2> [/
File Edit Options _Window File Edi Options Window Help |
CFr3 AT FHMS é@}ﬂﬁ&;ﬂ-}g’ =L

*‘kﬁ"ﬁk@ _ |4 w7 & ROROR g [ ]

Press the “Update Values”
icon to see the waveform
values at the TO cursor 1t ]
annotated onto the i I Sclecting any pin first
schematic pins ‘ i and then double
d E = B clicking limits
the schematic to
only logic connected
| to this pin

Double clicking on
any pin only displays
the first level

of logic connected
to this pin

‘—Wl—rrwrt_;

Detailed view of synthesized RTL

= Schematic Tool <2> e

Then select
Select any net to be _a pin on that net
highlighted
by first selecting the
Highlight net icon

VZITOOIS
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Use “Highlight Net”

This will highlight ]
the entire net in
Orange g

Tie il 0 ine iAoy
ET BT FHIBELTWO
R [ M

Use the right mouse
box zoom to zoom into
a region of the schematic

- VI ITUUUL

Schematic synchronized to source

code

| Source Window — /export/home/demo/ut2003.1.0/FsM/fsmzv | | |
Heip ||

lon _ Simulstor Actions Window Toals

T a9 b d w0 @ |mal |
woduies:| Fiter|[[ | Time:  Event  Status instance [ . B B

% i == Note as each connection point is
displayed on the schematic, using
the Up/Down arrows, the exact
net connection is highlighted in the
source code in the source code
window

el |

Use the “UP”
and “Down”
Arrows to see
each connection
point on this net

Varitools




Select logic for “Back/Forward A

Tracing”

“ Schematic Tool <2> B
File Edl Opfions Window Help |

CRF3 I FEYBLRO
:Q"R"S%‘RH‘MWIT

Drag any element back to the same
schematic window or to a new
schematic window in order just to see
just that element by itself

To trace back logic at all
pins, press the “Expand
All Drivers” icon.

To trace back logic on any
single pin, double click on
that one pin by itself.

Veritools

Trace back using “Expand All ’\

Drivers”

: *  To trace the logic forward to any level
= Schematic Tool <2 =& -
Fle Eot Ogtlons Winoow beb | press the “Expand All Loads” icon to
Crgad FHIRERC see the logic expand forward to any
AREK x| “f ; point in the design.
Expand All Loads

Schematic Tool <2>




Reorganize with “Tile All” windows

= Source Window —- /export/home/demo/ut2003.1.0/FSM/fsm2.v. 20| State Machine Browser T
Fle Sesson Smustor Actons Wndaw Toois

I T e -

Time  Event  Staus instance:

o || FieEanoptons window Toos e |
I HEDIEH® 290
Stte aacrines

BT ) EIT)

8

s U NoxiStats =575
T g

| eme Nextstate <571
H

ont

STseg
‘Swiont
ey

" Select a state diagram
| from the State

B0 2 =) Disgram Selector
LG o on O 520

il Earaa | Stiand | Window | e o
RGN

. L
| Anoprsnzouo)

CRFB AT ¥
aan s wiwe.

— Use right Box
[ Zoom to zoom
into the desired

Atopia

= Source Window —> 10/ut2003.1.0/FSM/fsm2.v EmlE] state B

File Session Simulator Actions window  Tools o ||| Fie_Edt Options window _Toois Halp |
- - =

e g g FEHO 2H®E

] e Step the state diagram Er CI

b forward or backward
using the “Steps Forward”
or “Steps Backward” icons

elee 1 (Cirk) NextState =51

Vanabies| Fiter]|T

[Fameouizo)
Sicuam

elso 1(G1rB) Nextsta

s

e ome (SR =52
i

b A —
i e e w51
[smicic G

s

£9 8 8 2 88

The double bubble
indicates the
current state

Aopnd  (Strong)
rercunenistate(rn) ST

= Zi




Display Multiple State Diagrams

GEvITnET P

Press Window => Add Pane
Horizontal in order to add
additional panes to the
state diagram window

ols

The yellow “A” indicates that
this is the active state diagram,
all icons will act only on the
active state diagram

 state diagrams

Users can add and display as many
state diagrams simultaneously as they
require by adding in additional panes
both in the horizontal or vertical
direction and then selecting additional

Varitools
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Find the assignment for any state on

the source code window

87| smbegn
8 | Swichot
8 | n(Cun Nexstate =5T3;

S

% | ok i (CIrE) NexiState = 5TH;
o

a1 | eme 3

92| else neCIH) NextState =5TH;

&y

5| ek n(Gire) Nextstate =5T0;
SO

= 94| ok ngCI) Noxistate = 5T2;
accalarate v
95 | ek (Gl Nextstate =5T5;

e g

-cta
femcic

Drag any state to

Source Window — /export/home/demo/ut2003.1.0/FSM/fsm2.v. =] State Machine Browser
Fie Simulator_Actions _ Window_Tools telp || File Edt_Options window Tools
5 Qe 5 E = =
CREFB 0D Wl ARRIUWIEHS 209 S
Moctutes:| Fiter m Event: Staius: st Stalo Machings
[ ime: _Event v instanco: EETES) ) Mo FT)

P 83 [ okee i otrr3 Noxistate =575, f
o4 | oo NextStais =5TY;

05| ena 7

o

the Source Code [l i o ot roo=2=

window to find [|£22 2 @9 3

] = where it is
assigned

= Source Window —> i 2.y ==

State Machine Browser

i i Sl AR o oo il || File_Ea1_options_window_Tools

el g & G B o0 W xo|wal 00000 RAIVRUVEEHOnOOE

Schematic window

ccalerate

B .
@quc:‘ =

4! :

S - Drag NextState from
| ] the Source Code |
i"m:(‘m;ﬂli “ window to the

jowrian 4

L& ST7:begin

et ‘SwilehCir;

[fem1cik (Cirif) NextState =ST0;

l e
E Ut — Undertow Suite — Version Ut2003.1.3 Mon Oct 13 17:! Schematic Tool <2
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State Variable on waveform window

remains synchronized with State Diagram

—| Sourcewlnaow—>/expor!/hm@deno/ulzol‘JS.l.O/FSJ The state in the state diagram window ==

on_Simulafor_Actions _ Window _Te

4 e sra .0 @wxnai| will be updated to synchronized with
S the state listed on the waveform

| semez 3@szes s ReEs 9

Pressing the GoTo button will
cause the TO cursor to go to
the next transition point
on the highlighted state
variable “CurrentState”
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Veritools license requires the flexlm/Imgrd server. If you do not have it, you can download
it (and the "verid* deamon) from our website for your corresponding platform at:
http://www.veritools.com/download_latest.shtml

»  Contact support@veritools.com for username & password.

*  %gunzip LicenseMgr **** tar.gz %tar xvf LicenseMgr_**** tar

*  The following will be generated: LicenseMgt/ LicenseMgt/install license.txt
LicenseMgr/license_support.txt LicenseMgr/lmgrd LicenseMgr/Imutil
LicenseMgr/verid

*  Follow the instructions in the install license.txt & license support.txt files for
installing the License Manager and the “verid” daemon.

* 1. Append your Veritools license code into your license file or save it as 'license.dat' in
the LicenseMgr directory.

e 2. Use the following UNIX command to set the permissions for your license file. For
example: %chmod 444 license.dat

e 3. In your shell start up script (~/.cshrc), set the LM_LICENSE FILE environment
variable to point to your license file. setenv LM_LICENSE_FILE <path>/license.dat

* 4. Use the foll. UNIX command to source your .cshre file %source ~/.cshrc II) Make
sure that your hostname in your license corresponds to your machine. %hostname
should give you your hostname. Make sure the license.dat file has the correct

hostname. If not, modity it. (CONTINUED) V R
Zritools




Appendix A: License Installation ’\

cont.

Stop and restart your license server from your LicenseMgr directory.

¢ %./Imutil Imdown -c license.dat //to stop

*  %./Imgrd -c license.dat -1 log.txt //to start

*  %./Imutil lmreread -c license.dat can be used if the Imgrd is started in the first place.
« If you modify the license.dat file, you should reinitialize Imgrd by running Imreread.

*  %./Imutil Imstat -c license.dat //will let you know whether the license is up or not.

If you have any problem with getting your license up, you can try the following:
e 1. Set the hostname of your machine to be its ip address.

e 2. Replace hostname in the license file with its ip adress.

* 3. Change the VENDOR line in the license file to DAEMON /path/verid

Veritools

Appendix A: License Installation %

cont.

Also, once your license is up and running, make sure you set the following environment
variables and source your .cshrc file:

l. setenv UT_ROOT_DIR <path_to_undertow_installation_directory>
UT_ROOT_DIR points to the installation directory of the Undertow Suite.

2. setenv UT_WORK DIR <path to working_directory> Sets the default directory
for Undertow Suite file dialogs. You can set it to the current directory.

3. PATH variable: If the Undertow executable (ut) is in a directory path that you
specified in the UNIX PATH variable, then you can specify only the executable
name (ut) when you start the software.

4. setenv LM_LICENSE_FILE <path to license file>/license.dat Set the
LM_LICENSE FILE environment variable to point to your license file.

5. Then source your .cshre file before you use ut: %source ~/.cshre
Verify the above as follows: %echo SUT_ROOT_DIR %which ut These should
give you the path to the Undertow installation directory

Varitools
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Linking in the Veritools’ PLI

e To link in our PLI and use Undertow with various simulators, please refer to:
http.://www.veritools.com/literature/FSM_README.html

«  This will give you step-by-step instructions for simulating the Verilog design (FSM
example) using various simulators like FINSIM, VSIM, VCSI, NCSIM, NC Verilog
XL, NC Verilog and Verilog XL. Also included are instructions for linking the PLI
and examples for using Undertow in interactive mode with these simulators as well as
batch mode.

*  Please refer to the /FSM directory for the FSM example design. Other README's are
also available.

Veritools

* End of Undertow Suite tutorial ...

Go back to the Main Menu

Varitools

47



VZritools

Using Simulators VCS,
Modeltech, NCSIM With
Undertow Suite

Veritools

STEPS FOR VCS

Source environment variables
For example, envsource has all the environment variables set up.
You can change the paths accordingly.
------------ envsource file contents
setenv VCSI_ HOME <path where VCSI is installed>
setenv DEFAULT VCS_HOME <path where VCSI is installed>
setenv VCS_HOME <path where VCSI is installed>
setenv TMPDIR /tmp
setenv VCS_NETHOST vtl
setenv VCS_LTD LICENSE 1
setenv VCS_CC cc

vtplives.o and vt ves.tab are present in our PLI directory

Varitools

48



VCS contd.

*  <source> is the file that contains the source code files for Simulation

*  To make the source file: add iv.v (found in our distribution directory) at the top with
top level file next followed by all the .v files needed in simulation.

*  Contents of iv.v file
/] iv.v
module vtinteractive;
initial
$vtlv;
endmodule

Veritools

VCS cont.

*  Add to source code close to top module
initial
begin
$vtDumpvars(); /*dumps everything - created by our PLI routine.*/
$vtTrace(1) /*enables event tracing of your complete design*/
end
* In the example(in our distribution directory), the above has been inserted in 'top.v' file.

Varitools
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VCS cont.

*  To compile through the simulator in interactive mode do as follows:

vesi <flags> -f source SUT_ROOT_DIR/PLI/vtplives.o —P
$UT_ROOT_DIR/PLI/vt_vcs.tab

*  For example,
J/run_vesi_int
------- run_vesi_int content
#!/bin/csh —f
vesi -Mupdate +vpi +cli +acc+2 -lm -line -f source
$UT_ROOT_DIR/PLI/vtplives.o —P UT_ROOT _DIR/PLI/vt_vcs.tab

Veritools

VCS cont.

*  To open the Undertow Suite in batch mode, the command lines is as follows:
ut -iv -f <source> -sigfile <dump filename>
<source> is the file that contains the source code files for simulation
For example,
ut -iv -f source -sigfile fsm.sigs -tracefile fsm.trace
To view just the waveform,
ut -v <signal file>
For example,
ut -v vt.dump
*  To open the Undertow Suite in interactive mode the command lines is as follows:
ut -iv -ves <vecs_simulator_executable> “<simulator options>" -sigfile
<signal filename> -tracefile <trace filename> -ivsimcmp "-f <file that lists
all source code file names>*
For example,
ut -iv -ves simv -sigfile fsm.sigs -tracefile fsm.trace -ivsimpcmp “-f source”

Varitools
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STEPS FOR MODELTECH

*  Sourcing environment Variables
For example,
./envsource
———————————— envsource file contents
setenv PLIOBJS $UT_ROOT_DIR/PLI/vtpli_modtech.so
setenv ModelTech <path where ModelTech has been installed>
* vtpli_modtech.so is available in our PLI directory.

Veritools

MODELTECH contd.

*  <source> is the file that contains the source code files for Simulation

e Contents of iv.v file
/vy
module vtInteractive;
initial
$vtlv;
endmodule

A

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

Varitools
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MODELTECH contd. N

Add to source code close to top module
initial
begin
$vtDumpvars(); /*dumps everything - created by our PLI routine.*/
end

In the example(in our distribution directory), the above has been inserted in 'top.v' file.

Veritools

MODELTECH contd. N

Compile through the simulator as follows:
J/run_modeltech
run_modeltech : script for running all modelsim commands.
--------- run_modeltech content:
#!/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 the work library
#vsim -c -do 'run -all' top vtlnteractive +VTCOMPRESS250 +VTVECTORVALUES

Varitools
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MODELTECH contd.

To open the Undertow Suite in batch mode, the command lines are as follows:
ut -iv -f <source_code_file> -sigfile <signal file>

<source _code_file> is the file that lists all the source 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

Veritools
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MODELTECH contd.

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

ut -iv -modeltech <simulator_executable name> <top level module names>
“<simulator options>" -sigfile <signal filename> -ivsimcmp “-f<file that lists all
source code files>”

For example,
ut -iv -modeltech vsim top -sigfile fsm.sigs -ivsimpcmp “-f source"

Varitools
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STEPS FOR NCSIM N

*  Source environment variables
For example,
./envsource
—————————————— envsource file contents
#setenv CDS_INST DIR <cadence installation directory>
setenv CDS_INST DIR /cad_tools/LDV5.1
setenv ittsimUndertowSeDir $CDS_INST_DIR/tools/dfIl/local/undertow
setenv LD_LIBRARY PATH /ust/lib:/usr/openwin/lib:SCDS_INST DIR/tools/dfIl/

lib:$CDS_INST_DIR/tools/inca/lib:3CDS_INST_DIR/tools/lib:$CDS_INST DIR/to
ols/lib:3CDS_INST_DIR/tools/verilog/lib:/ust/dt/lib:/ust/lib/x11:/ust/ucblib:/usr2
0/dt_cde/lib:/usr/local/lib/gcc-
lib:/ust/local/lib: {SILOS}/bin:$UT_ROOT _DIR/PLI

envsource contd.

Veritools

NCSIM contd.

envsource contd.

For Undertow versions 1.7 and up, please use the correct PLI according to the simulator
type and version.

$UT_ROOT_DIR has the following :

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

Make sure you do the following:
%cd $UT_ROOT_DIR/PLI/
Y%cp <appropriate libpli.so.#> libpli.so
Also make sure LD_LIBRARY PATH has $UT ROOT DIR/PLI in the path

e vt_veriuser.c and vtplinc.o are available in our PLI directory.
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NCSIM contd.

<source> is the file that contains the source code files for Simulation

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

Contents of iv.v file
/]iv.v
module vtinteractive;
initial

$vtlv;
endmodule

Veritools

NCSIM contd.

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

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

a) Run "ncprep"

ncprep -f source

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

iv.v is available in the example directory.

Note that ncprep will generate the following files and directories.
- cds.lib

- hdl.vars

-INCA_LIB

- ncvlog.args

- ncelab.args

- ncsim.args

Veritools

NCSIM contd.

b) Run "ncvlog"

ncvlog -linedebug -f ncvlog.args

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

d) Run "ncelab"

ncelab -f ncelab.args

¢) Run "ncsim"

ncsim -f ncsim.args

Varitools
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NCSIM contd.

¢ You can then compile through the simulator again as follows:

./run_ncsim

--------- run_ncsim content
#1/bin/csh -f

# Run the NC-Verilog parser (compile the source)
ncvlog -linedebug -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_ncsim contd.

Veritools

NCSIM contd.

run_ncsim contd

# Run the NC-Verilog simulator (simulate the design)

ncsim -f ncsim.args

#ncsim -f nesim.args +VTCOMPRESS250 +VIVECTORVALUES

NOTE: +VTCOMPRESS250 +VTVECTORVALUES will compress the size 0

Varitools
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NCSIM contd.

Viewing the NC Sim Waveform in batch mode, the commands are as follows:
ut -iv -f <source code_file> -sigfile <signal file>
source _code_file is the file that lists all the source 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

Veritools

.

NCSIM contd.

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

ut -iv -xl verilog -f <file that lists all source code filenames> -sigfile
<signal filename>

For example,

ut -iv -x1 verilog -f source -sigfile fsm.sigs

b) Cadence NC Verilog-XL

ut -iv -ncxlmode ncxlmode -f <file that lists all source code filenames> -sigfile
<signal filename>

For example,

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

Varitools
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NCSIM contd.

c¢) Cadence NC Verilog

ut -iv -nc ncverilog “-f <file that lists all source code filenames>" -sigfile
<signal filename>

For example,
ut -iv -nc ncverilog “-f source” -sigfile fsm.sigs
d) Cadence NC Sim (Compiled Simulator)
ut -iv -ncverilog nesim “<simulator_options™> -f ncsim.args" -sigfile
<signal filename> -ivsimemp "-f <file that lists all source code file names>"
For example,
ut -iv -ncverilog nesim "-f nesim.args" -sigfile fsm.sigs -ivsimemp "-f source"
OR
ut -iv -ncverilog ncsim worklib.top:v -sigfile fsm.sigs -ivsimemp "-f source"”

Veritools

Running Simulations

*  After running the commands
from the previous section to

TN sty Ao n K] view those commands
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Running Simulations contd.

imulator Command Line: EEE.
K
Source Files
] )
Design / Aes/Simulator Compile Options:
v 5]
~f source
Simulator
Type
Simulator
Executable 7
[ \[ )
= i |
Simulator Type =
Simulator Executahle: ITS”"V
apply | Run | Cancel | Help |

*  Check for design files in the “Design
Files/Simulator Compile Options:”
text area and simulator executable in
“Simulator Executable” text area

*  Press Apply then Run

e Or from the Source Code Window
menu choose:

*  Simulator => Run

Veritools

Running Simulations contd.
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Running Simulations contd.

Joxor o R0V DA ATINCS By @8 o Click on the “Action”
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Running Simulations contd.
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“Action” Button

Button Definition

Button Label

Simulator
Command

G0 100 then stop == once #100,
G0 300 then stop == once #300;

G0 1000 then stop => once #1000,
G0 3000 then stop == once #3000,
(010000 then stop = ance #10000;
Flush Data = §iDumpfush;

| T—

i ]

*  To change the definition of the options
in the “Action” list

*  From the Source Code Window menu
choose:

*  Session => Button

e Print the text in “Button Label” text
area and simulator command in “Text
To Send To Simulator” text area in the
“Button Definition” window

*  Press Apply

Apply | Add | Delete | Dane | Help |
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Finish Simula

Source Window — /export/home/demo/ut2003.1 OACSAGIt VCS/fsm3.x

tion

*  To finish the simulation

T

click on “Finish” from

i the “Action” list
J e This will exit the
simulator after it has
finished the given time
points
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Source Window > /export/home/demo/2003.1 DACSAGIN/VES/fsm3.y
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Command Line
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Command Line
Window

To type the commands
for the simulator use
command line window

Press “Enter” after typing

the command
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Regaining the simulator

¢ To re-run the
simulator after a
simulation has
exited

CAVFR D WY x|

Continue e St suus insance:

e r

¢ From the Source
Code Window
menu choose:

et it

|

¢ Simulator => Run

¢ This will restart the
simulator from 0
time point
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e To run the simulation
CABIB 0T AW |n K for given time points

T Evers st inanes

B A || + From the Source Code
[ | .
o i Window menu choose:
e gt «  Simulator => Run For

a Time

Enter The
Time Points

.|+ Enter the time point in
g “Simulate For Time”
text area and press
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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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Reset Simulator

LONCAAMIACS fsma .y

TR

§ D pounEsiLvan et st

O ———r

w
By =
|j4w ] ol e

s orTroTEe

ot 51 ek )
o .

Ut Undertow Sulte— Version 2003.2.3 TueJan 4 14:45:56 2005
Ti=05T1-05 T1-12-05 T2-05 10-12-0%

Pl Fomat Opions wiaow Toos wep 1003 (0 T0TIDS THTR-

B a2 d g w ek
Fies (| w
itswoutal
i
nicpraccslerste. T 1T T
o gty LAY

g
i
n

T A
A R AR

*  To reset the simulator

e From the Source Code
Window menu choose:

*  Simulator => Reset

*  Press “Reset” in the “TV
Question” window
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Reset Simulator
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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
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Reset Simulator
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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
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Stepping the Source Code

“Step Backward” will step
back through the prior
simulation steps that are in
the trace file

If you are at the last
simulation time, clicking on
“Step Forward” will step the
simulation further

If you are not at simulation
“current time”, stepping
forward will step forward
through simulation steps
currently in the trace file.

Veritools

Trace Window
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* To display the trace
window

e From the Source
Code Window menu
choose:

*  Tools => Trace
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Trace Window
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¢ The cursor on the
trace window will
point to the same line
as the line of
execution in the
source code window

Veritools

Setting Breakpoints
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To Set the breakpoint from
the “Source Window”

From the Source Code
Window menu choose

Window => Open Window
-> Breakpoint
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Breakpoint Window

Ii Breakpoint Window

Break Points:
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Addd Operator To Exprassion == | AddSignal To Expression

Break Expression:

[
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Veritools

Adding Breakpoints

1o Windou > expe Uhame a0 U005 DVGSHITACS 0V = To set the break point
Left click the mouse
button on the line number
in the “Source Code
Window”

e “Red” color will indicates
an active break point

“Red” Active
Breakpoint

e The list of breakpoints will

A s avns

appear in the “Breakpoint
Window”
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Adding Breakpoints
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Doing a continue by
typing a “.” in the
command line

Or from the Source Code
Window menu choose
Simulator => Continue
will cause the simulator to
stop at the break point

Veritools

Disable & Deleting Breakpoints
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To disable the
breakpoint select the
breakpoint in the
“Breakpoint Window”

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

“Green” on the
breakpoint line in the
“Source Window”
indicates disabled
breakpoint

To remove the
breakpoint select the
breakpoint in the
“Breakpoint Window”
and press “Delete”
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One Shot Breakpoint
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“One Shot” allows the breakpoint
to be hit only once during the
given simulation time
“Continuous” stops the
simulation every time it reaches
that breakpoint(default is
“Continuous™)

To set the One Shot on the
breakpoint select the breakpoint
from the “Breakpoint Window”
and select “One Shot” button
“Yellow” indicates a One Shot
break point

If problem setting the One Shot
toggle “Enable” and “Disable”
buttons in the “Breakpoint
Window”
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Alter Signal
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e 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
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Alter Signal
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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”

Veritools

Inspect Signal
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To view 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
displayed
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Trace Window

Simulation Trace Windoss . * “Simulation Trace Window”

e ey allows to move to next

Tre Modifies Selected : simulation point by using

= “Step Forward” button if
you are at the last simulation
time point

¢ Or to move backward in the
past simulation time by
using “Step Backward”

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

e If the simulator is running

Laet Trace Tinz:

Ul
accalecate=3 | b | ¢

end ‘ and last time point in

e il simulation is reached

0= clicking on “Step Forward”
e will advance the simulation
BUs one step further
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Source & Trace Window

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

Click in “Breakpoint On
Line” button

Veritools

Virtual Trace
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To view the trace file when
the simulation is not running

From the Simulation Trace
Window menu choose:

File => Open Trace File ...

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

Varitools

74



Simulator Window
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To view the Simulator
Window in the “Source
Window”

From the Source
Window menu choose:
Window => Details
Window -> Simulator
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Simulator Window
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End of Using Simulator with Undertow Suite tutorial ...

Go back to the Main Menu
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