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Environment Setup




Login to the Linux Server

Many EDA tools are provided only for the
Linux OS.

So we have to use software like
PulTTY/PieTTY/MobaXterm on our local
computer to login to the linux server and use

the EDA tools on it.
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NTUEE Linux Servers

IC Design Lab (TA:ERKZ)
http://cad.ee.ntu.edu.tw/

Server list

cad16 IBM X3400 Intel Xeon 64 2.4 GHz * 16 100 G
cadil7 IBM X3550 Intel Xeon 64 2.4 GHz * 16 20 G
cad42 IBM X3500 Intel Xeon 64 2 GHz * 24 32 G
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RHEL 5
RHEL 5
CentOS 5
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http://cad.ee.ntu.edu.tw/

X Window System

X Window System (X11, X, and sometimes
informally X-Windows) is a windowing system
for bitmap displays, common on UNIX-like (ex:
Linux) operating systems.

Microsoft Windows is not shipped with support
for X, but many third-party implementations
exist, as free and open source software such

as Cygwin/X, and proprietary products such as
Xming.
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Introduction to MobaXterm
(1/2)

MobaXterm is free software that can be
installed onto your local Windows or Mac
computer which provides a graphical user
iInterface and a command line shell for the
server.

Official Website
http://mobaxterm.mobatek.net/
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http://mobaxterm.mobatek.net/

Introduction to MobaXterm
(2/2)

MobaXterm provides useful features for
developers:

Multitab terminal with embedded Unix commands
(Is, cd, ...).

Embedded X11 server for easily exporting your
Linux display.

Passwords management for SSH, SFTP, etc (on
demand password saving).
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Session Settings

Click the Session

session you want.
that click SSH.

button and specify which
Usually this will be SSH. For

B MobaXterm B Swenozima: o

Terminal ~ Sessions  View  Xserver Tools Games Settings Macros Help
=N P d B8 % @ =l X ® 4 @ @ T N
¥ B @ w H E 3 A @ X ©
= —1 = ~ SSH Telnet Rsh Xdmep RDP VNC FTP SFTP  Serial  File/Url  Shell

Session [Servers Tools Games Sessions  View Split  Fullscreen MultiExec Tunneling Settngs  Help Xserver  Exit

¢ Sessions | [ Tools Macros 1. mome/mobaxterm  x ‘Q‘ 2

‘ ﬁ%‘l New session ‘ s (term Pe

< (Unix utilities and

b saved sessions Your computer drives ar s d s path
- Your et to

when , your remnte_[JI PLAY 1
Each status 1s specified by a

special symbol (v or x)

edition
) can

[2013-1 2 ~
[Trumen.Trumen-pc]l > [

UNREGISTERED VERSION - Please suppart Mabaiterm by subseribing to the professional edition here: http://mobaxterm. mobatek.net

| % Concel |




Session settings

5 B K &

S5H | Telnet Rsh ¥dmcp Serial

L&

File/Url

Shell

E\ Basic 55H settings | 1

Remote host ~ | cad27.ee.ntu.edu.tn Specify username

W pdvanced 55H settings m Terminal setﬁngsl ¢ Bookmark setmgs|

¥ 11-Forwarding Compression Remote environment Interactive shell -

Execute command Do not exit after command ends
Display SFTP browser Automatically follow current S5H folder path {experimental)
Ise private key | | Extra option Q

Enable Google 2-step authentication

Connect through 55H gateway

(] e
= -5F

[ ]use private key |
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. - | @ L = -
B MobaXterm = |"'E§""J -
Terminal  Sessions  \iew  Xserver Tools Games Settings Macros  Help
B | Q@ || = @ [ < @ —
o (% "3 It g = W | ¥ = A @ O
o | | Session | Servers | Tools Games Sessions  View Split  Fullscreen MultiExec Tunneling Settings  Help X server Exit
[ Sessions | g Tools Macros LA 2. cad27 ee.ntu.edu.tv Q
B . - - - B
Ly New session * MobaXterm Personal Edition v6.5 =
= (Unix utilities and X-server on Gnu/Cygwin) -
h -
aved sessions » Your computer drives are accessible through the /drives path i
' (| Your DISPLAY 1s set to 192. .1.171:0.8 _
| c2d27.2e.ntu. edu. tw (BXXXXX) [S5H when using SSH, your remote DISPLAY 1s automatically forwarded
Each command status 1s specified by a special symbol (v or x)
1 (double-click) ;
sonal Edition. The Professional edition 5
1 MobaXterm for your company: you can add g
1 your own 1Ggu,_ Ir parametera, your welcome message and generate &
either an MSI installation package or a portable executable. k
We can also mudlfw Muba“term or de~e1up the p1uqln- you need §
bXXXXX@cad27.ee.ntu.edu.t 8
| F P :
| '\:, Generate HTML web page -
| | UNREGISTERED VERSION - Flease support MobaXterm by subscribing to the professional edition here: http:/imobaxterm.mobatek.net ‘
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Command Line Shell

We can also use the command line shell to
login to the server.

ssh bXXXXX@cad27.ee.ntu.edu.tw [-p YYYYY]

bXXXXX: your usesr name
YYYYY: port number

here -p 22 is redundant because 22 is the default port
number.

[Trumen.Trumen-PC] *» ssh bXXXXX@Rcad27.ee.ntu.edu.tw

bXXXXX@cad27.ee.ntu.edu.tw's password: |J
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Upload Files (112

Uploading files fom your local PC to the server.

™ MobaXterm =&

Terminal  Sessions View Xserver Tools Games Settings Macros Help

'5& 9 ﬁ, o g ;\, i,?, D | ES .‘ # Choose which file(s) to upload... [-é:?-]

Session Servers Tools  Gamy Sessions  View Sphit  Fullscreen MultiExec Tunneling Sel .
‘j WSEBD: AR - 0% o
¢ Sessions Z = 1. home/mobaxterm - r i
cros For more information
& | ¥ |O B - rmanently added * . .
Thomel mllLost login: Thu Oct 24 20:05:30 2
fhome '?( Upload to current folder |/ | RSOSSN e s
Narme Size | - . _
For more information, please ref: 3 Ch
“Xauthority 0 Please backup personal files by . Oose
The new disk array 15 installed, T} h. h f.l
have any problem. (¢ s=E8iE . W IC I e S
New version of Cadence, Synopsys . . t | d
A , o uploa
The account of — . _—
3 1 =i P Acute TOEsE ot
Contact TA 1T you have an.« pr--t-]- . EE i
@w “°o
nll 'nflzzt'tmn_ﬁ will be off at = R LI - FARREEE )
{ AN 5550 05 e | - [ ENE
B R s e S
Follow terminal folder [fo9021@cad27 ~1s I
UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here: hittp://mobaxterm.mobatek. net 13




Upload Files (22

Moving and copying files by using the drag-

and-drop.

[ | B S

[ b expl_rsa » +y [

el M | s
EBEFR =SREE BENV) IEM HEH
TP = 0 @
EHEE ; 1
Dropbox 3 dat
w TE =) exp2_rsaw
M EE =) testbench.w
EFHUE

#® MobaXterm

E @ B &

erminal  § g Viev serve

&

Sessions

Session Servers  Tools  Games
i Sessions ﬁ Tools
Macros & sfip
t O
[home/raidl_2/userd/foo021
MName
|| Xauthority

2

.

4 T

Size

Follow terminal folder

UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here: http: //mobaxterm.mobatek.net

Games acros  Help
= 7 1 . e Pt
5 W B B8 X e
View Split  Fullscreen MultiExec Tunneling Settings  Help

& 1. fhome/mobaxterm

e backup personal files

¢ The new disk array 1
have any problem. (g )g)
¢ New versilon of Cadence, Syno

¢ The account of userd9d
on 09/09/2813. Please

usergg

94,

# ALl work
(07,/29/

ackup personal
Contact TA 1f you have any problem:

tions will be off at 18:0@ on 88

cad.ee.ntu.edu. tw

by yourself.

alled, please contact Ta 1if your folders

, and Mentor tools are installed.

and userb97 will be remove
data by yourself.
(87/12/20813)

/2812 for maintenance.

(06/17/2013)

X @

Mserver Bt




Download Files (12

Downloading files from the server to local PC.

® MobaXterm

[

4 m

Terminal ~ Sessions  View Xserver Tools Games Settings Macros Help
6 ! = 1 1 e P
5 QY B 4 w 5§ @ B B A 6 A O
Session Servers Tools Games Sessions  View Split  Fullscreen MultiExec Tunneling Settings  Help Xserver  Exit
.7 Sessions @ Tools B 1 /home/mobaxterm |§‘
Macros #¥ sfp p
)’} . [ ¥ &, = dded 'cad27.ee.ntu.edu.tw' (RSA) to the list of known h
" from media6.ee.ntu.edu.tw
Jhor T
Name Size X
For mere information, please refer to http://cad.ee.ntu.edu.tw
4 ¢ Please backup personal files by yourself.
]
3 ¢ The new disk array is installed, please contact TA 1if your folders
5 have any problem. (@ )

Follow terminal folder

UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here: htto: /imobaxterm.mobatek.net

¢ New version of

f The account of userd94

dence, Synopsys, and Mentor tools are installed. (86/17/2013)
serd9, and userb97 will be remove
Pl b p personal d yourself.
(a7 813)

m

#® Select directory

==

Dawnlaad files ta the follawing directary...

s

C EEEME

3. Select
directory

Create

Ok || Cancel |
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Download Files @2

Moving and copying files by using the drag-
and-drop.

o s S |

refer to http://cad.ee.ntu.edu.tw

1led, please contact TA if your folders
a)

and Mentor tools are installed.

userb97 will be remove
ab

yourself.

/20813 for maintenance.

= B Py # MobaXterm
Terminal  Sessions View Xserver Tools Games Settings Macros Help
| | | -
\ '\ ) b E 4 v |+ - i " i 1 1 D) G
’ 5 0 B & w 8§ @ B 8 X O
%E'F] ‘T‘E;E"E] ﬁaﬁ'\{] _E'T] g’aﬂquJ Session Servers  Tools  Games Sessions  View Split  Fullscreen MultiExec Tunneling Settings  Help
& v = = — il @ ¢ Sessions & Tools | 1_home/mobaxterm ee.ntu_edu v
- Macras ¥ sfp For more information
= _
-
ENEE L PO @EXR .
E f Irai Il J
DI'prDx fhome/raid1_2/userd/f39021
. Name Size . .
ti -Fét 2 ¢ For more information, p'\e
M =EE 4 t Please backup personal files by yourself.
- 0
=ERUE - 8 t The new disk array
5 have any problem.
L @ ]| & L [ t New version of Cadence, Synops
t The account of userdo4, usergg nd
on 09/09/20 2 backup personal
Contact Ta 1f any problems. (07/12/2013)
t ALl workstations will be off at 18:80 on 88/0
< nm »
Follow terminal folder
UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here: http://mobaxterm.mobatek.net
el
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NC-Verilog




Introduction to NC-Verilog

The Cadence® NC-Verilog® simulator is a
Verilog digital logic simulator.
We can use NC-Verilog to

Compiles the Verilog source files.

Elaborates the design and generates a simulation
snapshot.

Simulates the snapshot.

18
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Before Using NC-Verilog

Source the environment settings of CAD tools.
source ~cvsd/cvsd.cshrc

If you try entering the command "ncverilog" but
it turns out "command not found," it means
there's something wrong with the "*.cshrc" file
or the software license is out of date.

19



Running Verilog (1/2)

Run the Verilog simulation:

ncverilog testbench.v exp2.rsa.v +access+r

Another choice of running Verilog simulation:

ncverilog -f exp2 rsa.f +access+r

In exp2_rsa.f

testhench.v
exp2_rsa.f]

20



Running Verilog 22

"+access+r" is added to enable waveform file
dumping.

In testbench.v, line 69772

initial begin initial begin

sfsdbbumpfile("exp2_rsa.fsdb
STsdbDumpvars
end

end

*.fsdb has smaller file size than *.vcd. But
$fsdbDumpfile cannot work without sourcing

21
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Simulation Results

Check the simulation result to see if the
Verilog design is finished correctly.

ncverilog: 18.20-s5114: (c) Copyright 1995-2012 Cadence Design Systems, Inc.
Loading snapshot worklib.testbench:v Done
*Novas* Loading libsscore_iusle2.so
ncsim= source fusr/cad/cadence/INCISIV/cur/tools/inca/f1iles/ncsimrc
nNCsim= run
Novas FSDE Dumper for IUS, Release 2012.84, Linux, 04/18/2012
Copyright (C) 1996 - 2012 by SpringSoft, Inc.
*Novas* : Create FSDB file 'exp2 rsa.fsdb’
*Nov : Begin traversing the scopes, layer (0).
= : End of traversing.

Simulation complete via $finish(1l) at time 1806046818 NS + O
./testbench.v:177 stinish;

ncsime- exit
22
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Introduction to nLint

nLint is a comprehensive HDL design rule
checker fully integrated with the Debussy
debugging system (Developed by SpringSoft).

We can use nLint to check the coding style of
our design and if it is synthesizable.

24

B o e



Before Using nLint

Source the environment settings of CAD tools.

source ~cvsd/verdi.cshrc

To avoid the warning *"WARN* Failed to check
out license. occurs when starting nLint, please
type the following command:

setenv LM _LICENSE_FILE '26585@lsntu:26585@lsncku’

25
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Start nLint

Type the following command:

The token "&" enable you to use the terminal while
nLint is running in the background.

r‘n.-".“arning (on cad27) l = | |i3-r

1=The license node "26385@& sncku” does not seem to be responding. Ple: j

2=ANn unresponsive license node can affect system perfarmance.

i

|- i ]
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Specify the Design File

<nlint:nLintProject:1> HOLL - HDL1 {on cad27)

:.IEIQ

File Edit Bun Tools Yiolation ‘Window

Help

1 |=]E B 5

=

& By B

v 4

& © [E

FiImpDrt De=zign

) e

k|

¥

I

1

4 | e T
Output| vialation |

2

fead

27

&
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Import Design (on cad27) l = | |&J
Frarm Libirary § Fram File 1
Language: | verilog-zon1  — [ 2 Virtual Top: Browse..
Default Directory:
homesraidl_2/userd/ 9021 /expZ_rsa Erowse...
Cesign Files:
Delete
Options...

fhomesraidl _2/userd/fA02 1 /expZ_rsafexpZ_rsay

B ] /homefraidl Ziuserd/f3302 1/expz rsa
B INCA_libs
B 1 Aat

] v}

CI1INCA_libs  d exp?_rsaf

Cdat 3 | F BN,

Add
|sv; “.slg; Tt .i"|

(nLintlog  [v]testhench.v

el o |

I~ Compile after the design imported

Cancel
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Start Checking

<nlint:nLintProject:1> exp2_rsav - fhomefraidl_2/u serdffEiQDElfexpE_rsaf.._Elﬂlg
File Edit Fun Tools Yiolation Window Help
S EEEEEREEICIEE G E e

I k¢ This module is desigred for calou
A We do the LSE-ME using Montgzomery
module expZ_rsa f

clhk.

reset .

ready .

We .

oe .

start .

reg_=sel,

addr .

Files | bLint Desien

k|
B g Design
=] exp2_rsavil)

e N s B e I e O

o

El

[} I3 |T

Output| vialation |

zource file "explZ_rza,uw"
End of importing deszign., Memory used 26532392, Time used 21,
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e
<nlint:ReportViewer:2 > nLintDB* - fhome/raidl_2/userd/f99021/exp2_rsa/nLintDE (on cad27) | = | =] |&I\
File iew Domain Tools Wincdow Help
= &< |+ | Filter.
&l
B8 _] Clock Domain Analysis
B8] Total - 8 Warning(s), 4 Error(s)
By DFT -1 Warning(s)
B y] Design Style -3 Warning(s)
By Language Construct -3 Warning(s), 4 Errar(s)
B8 27209 - Insufiicient Index Variable - Language Construct - 1 YWarning(s)
Ei--Q/SEEEEE - Cperand Bit Size Mismatch in Addition or Subtraction - Language Construct - 4 Errar(s)
- expZ_rsawv(2Z6) : Error: bit width of lefi-hand-side operand "T2"{257) does not match the right-h
- expZ_rsaw(260) . Error: bit width of lefi-hand-side operand "{B, 1'b0}"(257) does not match the r
- expZ_rsaw(Z266) . Error: bit width of lefi-hand-side operand "v_i"(257) does not match the right-t
o exp? rsanm(282): Error: bit width of left-hand-side operand " 1"(253) does not match the right-
m-% 23007 - Case Statement Mot Fully Specified - Language Construct - 2 Warning(s)
8] Clock -1 YWarning(s)
hd
I 1|
E1
Not all the warnings or errors are valuable.
ﬂgﬁ
)
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Introduction to n\Wave

nWave is one of the best waveform (*.vcd or
*.fsdb) viewer.

We can debug easily by checking the
waveform file dumped during simulation.

32
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Before Using nWave

Source the environment settings of CAD tools.

source ~cvsd/verdi.cshrc

To avoid the Verdi warning window occurs,

Question (on cad27) =

Dan't show this message again

33



Start nWave

Type the following command:

Also, the token "&" enable you to use the terminal

while Verdi is running in the background.

Warning (on cad27)

ESEEE )

1=The license node "26385@& sncku” does not seem to be responding. Ple: m
2=ANn unresponsive license node can affect system perfarmance.

A |

i

-

| o

Just ignore this wa

e et e i e

e
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Open the FSDB File

e

B <Novss:nWave:1> No File Opened (on cad27)

o [0 e |

File Signal Wiew ‘Waveform Analog Tools Window

Help

=l

SEECEL

Open File

35
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Open Dump File(Time Range: 0 ~ 10004601 x10ns) (on cad2

LR
W

rsafsdh

pZ_rsale<ps

Shomedraid] _2iuserdf90:21/ex

. \
AT TR ¥ o 1 f Wik
.rf.._,_....fn 1 I. _._m u....u...:r._ .f

fﬂmﬁ M,..anﬁ., w ﬁmﬂmm.,

: A
Ty N T th Y Pt T
L i wr.r.ﬁ%x“.zr g._u...

e

— ._f,_
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Choose Signals

-

E =Movas:nWave:l> fhome/fraidl_2/userd/f99021 /exp2_rsafexp2_rsafsdb (. | == |-—ES--I

File signal Yiew ‘Waveform Analog Tools Window Help

=/ | & o S ECYEE

Get Signals | |




-

Get Signals (on cad27)

SCOPE! |testhenchito] sl Find Signal: [-

—

Cditoplexp? rsall

Ei

V_i[256:0] oo
al[255:0] :2

a2[255:0]
Choose signals we aE=

are interested in. adltin. o4 :0]

clk_o
courter[7F 0]
counter_MALS:0]

T v

state[2:0]
state_MA

1 Kl

Kl o |E

2 A

o) &
_optons.. |[AL 0| -0 ] 2| gf | [t | ooy || ok | cancel |
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Browse the Whole Waveform

B =MNovasnWavel> /home/raidl_2/userd/f39021/exp2_rsafexp2_rsafsdb (on cad27) | = | [=] |—-E§-—J
File Signal View Waveform A&nalog Tools Window 1 Help
S04 BB o : "0 FCEEEREE
- Zoom ALl |




Browse the Specified Interval

B <NovasinWave:l> /home/raidl_2/userd/f39021/exp2_rsafexp2_rsa.fsdb (on cad27)

E=E)

File aignal Yiew ‘Waveform Analog Tools  Window

Help

Ao

0 0 * 0

| G @ 1gg| >3| Goto: »
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& <MovasnWavel> fhomefraidl_2/userd/f39021/exp2_rsa/exp2_rsafsdb (on cad27)

=)

File aignal Wiew ‘Waveform Analog Tools  Window

Help

S e | o 0 -0

a@%|ef 22

I
P, | ——

—r =
| A2 175 1 B9 ] Ao | Bd
| I | R | E—

1
B

| =
| I

| =5
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B <Movas:nWavel> fhome/raidl_2/userd/f99021/exp2_rsafexp2_rsa.fsdb (on cad27) | = | S J
File Signal View ‘Waveform &nalog Tools Window 4,5,___ ? 3 Help
@$|§gc}g | 0 0 ~ 0 |61@11Q{P|By:_{_n++ x1|:|ns|?5‘

Search by Rizing |




| ! ESEEERTS)

2 <Movasn\Wave:l> /home/fraidl_2/userd/f39021/exp2_rsa/exp2_rsa.fsdb (on cad27)

File signal Yiew ‘Waveform Analog Tools Window Help
= $| o ¥ | 5 002,201 0 - -5.002,201 | | 1'5;5'3| By, 4 4 >E| Goto: %

Jumplto the cursor position'(Used when we are lost)
1

o}
1
o}
1

+—— CUrsor position
(Search by rising oe)
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Change Sign Representation

B <Movas:nWave:l> fhome/fraidl_2/userd/f99021/exp2_rsafexp2_rsafsdb (on cad27) | =N |—-3§-—I
File Signal View ‘Waweform Analog Tools Window Help
= ﬁ| =4 | 5,002,400 0 ~ -5,002,400 | Q@ 1E;§'| By: 4« 2|2

Format

Radix

| Notation 2 R pE———— B

Edit &lias...
Femoyve Alias

|l' Unsigned | 3
aighed 2's Complement

Analog

Iy ert

signed 1's Complement
sighed Magnitude

Local Format...

Remaove Lacal &lias

Copy Yalue String I el |




Change Radix Representation

E <MovasnWavel= ,a'|‘2rn efraidl_2/userd /29021 /exp2_rsafexp2_rsa.fsdb (on cad27)

ESEEERTS)

File aignal  Yiew | Waveform ||&nalng Tools  Window

SR

ALto Upcdate

Help

- 5,002,201 | E, & 1'%'E| By: £ 4 ?.?| 2

Spacing...
Height...
ColorPattern...

signal Yalue Radix | 3

signal Walue Motation
Analog Waveform
Digital ‘W aveform
Invert Waveform

. Binary

Octal
Hexadecimal
Decimal

= oa
I» data_o[7:0]

Property
Transaction
MEsSagE

_J_||n=|+ |1._.|14|15|1+_.||_

o 14 |

i 4

(F O[]

Go To
=et search Malue..
=et Search Constraint...

shap Cursor to Transitions
Fix CursorMarker Delta Time
Keep Cursor at Centet

Waveform Time

bdarker. ..

T

i [Ee [2c (20 1dF |20
NN | Ml | BN | B | S | —

add Alias fram File..
add Alias from Program...
Remove &lias

Edit alias. .

45
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Y <Movas:nWave:l> fhome/fraidl_2/userd/f99021/exp2_rsafexp2_rsafsdb (on cad27) I =NNCE 23""I

File Signal View ‘Waweform Analog Tools Window Help
= ﬁ| =4 | 5,002,201 0 - -5,002,201 | Q@ IE'E| By: 4« 2|2

]
=_|I_|I_|I_|I_|I_|I_|I_| e | v [ e [ R TR EER TR
ERERERER EREE R ERE |I:-||-|-I|-| |1H|ll|l_|
I_II_II_II_II_II_II_II_II_II_I
II

'L |d ] ) [ ) [ |L|.|-.-|-I|

i = = o i - ]
Ir|I | = | = | Ir|I I I I

data_o[7:0] IEIEIZI_II'_I
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Change Signal Position

2 <MNovasnWave:l> fhome/raidl_2/userd/f99021/exp2_rsafexp?_rsafsdb (on cad27) | = |o(E) |—'E§"'-'I
File Signal View ‘Waweform Analog Tools Window Help
= v| = | 50,022,010,00 0 > -50,022,010,000 | G &) 1QE| By: £ % >2| »

Press middle mouse button,

' 15;;.:::-1 drag and then drop.

#
i :|Lu|u_|_i| |lll|ll|l+
= [ ——| R —| T —| T— | D —| i —| i —| i — | E— | E—| T | EU— | N— | —

.—..—.
1 1 = = - ||
-I}datan[?li:l B o [iJIfd Jwlel Tl J=slolni- 1 JO

G2




‘ A

B <MNovas:nWave:l> fhome/fraidl_2/userd/f99021/exp2_rsafexp2_rsa.fsdb (on cad27) | =N X

File Signal View ‘Wawveform Analog Tools Window Help
= §| = ¥ | 50,022,010,00 0 - -50,022,010,000 | Q@ 1QE| By: £« 2|

—

—|| I_ll_|l_|l_l | e | e—| — —
1B E L1 1

1 [ i = = 1o -
IJI Iil m e | | & | = 1oln .1 |

ENERERERERED |lll|ll|'1T
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Signal Aliasing

B <Movas:n\Wavel> I.-’I-.Q-ne.a‘raid1_2,;"L.*:E|'c|,.-""99321fexp2_rza,e’ex:2_rsa.fs-::lb (on cad27) | =N |_'3§'-I

File Signal “iew ﬂavefnrmlﬂnalng Tools Window Help

o ﬁ| = .;Ifé. [ Auto Update - [ | EL EL 1%U| By: _f - - :%| Go to:
Spacing... A
Height..

G1

ColarPattern... [
A state[2:0] ;

Signal Walue Radix | 3 O
Signal Yalue Motation . Binary

analog Waveform Octal

Digital Waveform Hexadecimal
Invert Waveform Decimal
Propety ] ?SCII

Transaction

Message

Go To

=et Search Yalue..
=et search Constraint...

add Alias from File..
add &lias from Prograrm. .
Remove Alias

Edit Alias...
anap Cursor to Transitions & =
Fix Cursor/Marker Delta Time =
Keep Cursor at Cemnter Y

Waveform Time

MAarker... M
™ T ] I .




" Alias Editor (on cad27) EE)
Alias Tables: 1 Slice Tables: O Condition Tables: 0
Alias ] Slice | Conditional Alias/Slice ]
‘ N
Alias Table: |staie 1 Save Alias Tables te File (on cad27) | =0 |i‘3-]
.ﬁ.lias| Shomedraidl _2/userdM33021/expZ_rsafstate.alias 4 f|
IDLE
2 INPUT B8 /home/raid1_2/userd/faa0z1/expz_rsa || INCA_libs
QUTPUT = W 1%verdiLog
PREMA B INCA_libs _ldat
P& = VerdiLog CinvWavelog
oL gat CverdiLo
B _] nWavelog g
: — g verdiLog
Note that signal aliasing
one correspondence SO o -
represented in the viewe
represent what format y¢ Filter: [~ aliag /
(e.g., binary, hexadecim
||- J 5 0K Cancel |
Reserved Paftern for <values: =] =
s /2y
\J J
Append... | Save As.. I Apply | Ok | Cancel
50

i

e T



Y <Movas:nWave:l> fhome/fraidl_2/userd/f99021/exp2_rsafexp2_rsafsdb (on cad27) | =NNCN X ""I

File Signal View ‘Waweform Analog Tools Window Help

@#|i’.—2.§£ 0 0 v 0 |a@l1%u|5y;§ ++>;;|Gntn:

—

B state[2:0]

£l il N wl |
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Reload the Waveform

Remember to reload the waveform whenever
finishing another Verilog simulation.

E <Movas:nWave:l> fhomefraidl_2/userd/f99021/exp2_rsafexp2_rsafsdb (on cad27) | = | =] |il?-l
File | Sighal View ‘Wawveform Analog Tools Window Help

Open... 0 0 >0 | @ &, 1%'6':'| Bv: £ 4 -» 2?| Go to:
BTSN i T B =2 000 Oo0 r o :

1 Reload
aet ACtive. . a
Close
= 52 7

e B i i ol e - = e e e e ey g e e o e e ey g g






Introduction to Verdi

The Verdi Automated Debug System is an
advanced open platform for debugging digital
designs with powerful technology that helps
you:

Comprehend complex and unfamiliar design
behavior.

Automate difficult and tedious debug processes.

Unify diverse and complicated design
environments.

54
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Basic Function (1/2)

nlrace

A source code viewer and analyzer that operates on
the knowledge database (KDB) to display the
design hierarchy and source code (Verilog, VHDL,
SysmVerilog, SystemC, PSL, OVA, mixed) for
selected design blocks.

The main window of Verdi.

55
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Basic Function (2/2)

nWave

A state-of-the-art graphical waveform viewer and
analyzer that is fully integrated with Verdi's source
code, schematic, and flow views.

nSchema

A schematic viewer and analyzer that generates
interactive debug-specific logic diagrams showing
the structure of selected portions of a design.

These two tools can be opened through nTrace. 7
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@
Before Using Verdi

Source the environment settings of CAD tools.

To avoid the Verdi warning window occurs,



Start Verdi

Type the following command:

Also, the token "&" enable you to use the terminal
while Verdi is running in the background.

r‘n.-"."arning (on cad28) l = | |_i3_r‘

1=The license node "263835@&@1sncku” does not seem to be responding. Ple: j

2=AN Unresponsive license node can affect system performance.

£

= i =]

Just ignore this wa

58
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Import Design




= &

[ Import Design (on cad28) | = |iE-J\
From Library | From Filg 1
Language: | ‘Verilog-zoo1 — | 2 Yirtual Top: — | [ f Browse...
Default Directory: | amerraid1_z/userdi3n021/exp2_rsd /| Browse..
|fhumefraid1_quserdffElElefexpz_rsafexpz_rsa.f .«"| Filter: [« . = e “{ 4
. Add
B8y /home/raid1_2/userd/faa021/expz_rsa | || INCA_libs Cinwavelog  [¥lexp2_rsav
“% x 1%erdiLog _verdiLog [v] testbench.v
B8] INCA_libs Cdat BB Blexp? rsaf
8] VerdiLog
| B (KT o |
Design Files:
frhomedraid] _gfuserd 9021 fempe_raalexpe_rsaf
Delete
Delete All
Options... | 5 QK Cancel |

A
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© ®

=Mowvas:nTraceMain:1l> testbench testbench (testbench.v) (on cad28) l = | (=] |i‘3—]
File Exploration Yiew Source Trace Tools ‘Window ﬂelp]
l|l|@|t.11:qg++@ W8 /| | seected: | [2] €
ik 3| module ASSptea=lgey
0 testbench = :
{;]:l top (expz_rsajl 10| /¢
: 11| #¥==== =zignal declaration
1 (double-click) L
13 A ——m——m—- singals in top moduls - Pdf}t“f;t (:()(jf}
14 reg clk; i
15 reg Treset: WlndOW
15 wire ready? |
H H 17 res WS
Hierarchical e I
19 reg =tart:
| Browser 20 reg  [1:0] reg_sel:
] 21 reg [4:0] adde:
oz reg  [7:0] data_iz
23 wire [7:0] data_oz
2d wire clk_o?
I— 25 wire reszet_of
w
| Id (sl [ |
Analuzing. .. k|

zource file "testbench,w"
zource file "expZ_r=za.w"

Linking,.. © erroris!,. O warnhingizs?
Total 0 erroris?. 0 warningf{= lwgssage
Window

Kl

e e e e e e e e e = . g




| Q ®

=Movas:nTraceMain:1> testbench top exp2_rsa (exp2_rsa.v) (on cad28) o | B |
File Exploration Yiew Snug::a Trace Tools ‘Window ﬂelp]
o DDE B |t]jve®au + ¢4 58] (& T seectent | [2] @
Show Calling | moduls Sherlwes |
B+, | testbench 4 o1k,
-~ {itop (expe_rsay; 5 reset,
= ready .
F we .
a OE .
= start .
10 reg_=el.
11 addr .
12 data_i.
12 data_o.
14 S zignals below are inputs of LA (for observation?
15 clk_o.
16 reset_o.
17 ready_o.
13 WE_O,
19 oE_0.
v 20 start_o.
| e [ | [
Analuzing. .. k|
zource file "testbench,w"
zource file "expZ_r=za.w"
Linking,.. © erroris!,. O warnhingizs?
Total 0 erroris?. 0 warningf{=
hod
—— |

= 62 £ =
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© ®

[ =Mowvas:nTraceMain:1l> testbench testbench (testbench.v) (on cad28) l = | (=] |&J\
File Exploration Yiew Source Irit:e Tools  Window ﬂelp]
A DDE B @t ieean + v 58] (& T seectent | [2] @

Show Definition

B ik tEﬂ?EﬂEn ______________________ : 2 e imput. data & output golden pettern ——————--——————-
i itop (exp2_rsa); 35 reg [285:0] dn_mem [0:1]:
36 reg [255:0] c_menm [O: TOTAL_DATA-1]:
37 reg [255:0] m_men [O: TOTAL_DATA-1]:
A8 initial #readmemh{", dat dn.dat" . do_mem?z
39 initial #Freadmemh".,/datic.dat”. c_meml; i
0 initial #readmemh{",dat/m,cdat" . m_memi;
41 I
g2 i mmmmemms variables &indices ------—— -
LS integer i.
dd
| d5| ff==== module connection
L LS} EXpE_Tsa m
d7 LClhiclks,
48 Jrezetireset ),
49 Lreadyiready -
v B0 LJEiusd,
I e [ - [ |
Analuzing. .. k|

zource file "testbench,w"

zource file "expZ_r=za.w"
Linking,.. © erroris!,. O warnhingizs?
Total 0 erroris?. 0 warningf{=

Kl

e e e e e e e e e = . g




| Q ®

=Movas:nTraceMain:1> testbench top exp2_rsa (exp2_rsa.v) (on cad28) o | B |
File Exploration Yiew Source Trace |T|:u:||_s Wi oy ﬂelp]
S EDE B ot e n s v 58] (& T seectent | [2] @
Fi1Backward Hiztory e
B+, | testbench 4 o1k,
(i itop (expe_rsa); 5 reset,
= ready .
F we .
a OE .
= start .
10 reg_=el.
11 addr .
12 data_i.
12 data_o.
14 S zignals below are inputs of LA (for observation?
15 clk_o.
16 reset_o.
17 ready_o.
13 WE_o,
19 as_o,
v 20 start_o.
| e [ | [
Analuzing. .. k|

zource file "testbench,w"

zource file "expZ_r=za.w"
Linking,.. © erroris!,. O warnhingizs?
Total 0 erroris?. 0 warningf{=

Kl
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© ®

=Mowvas:nTraceMain:1l> testbench testbench (testbench.v) (on cad28) l = | (=] |i‘3—]
File Exploration Yiew Source Trace Tl:ua_s Wi oy ﬂelp]
A EHODE B ot y@@ouy + ¢4 0B8] (& T seectent | [2] @
I Forward History
B ik tEﬂ?EﬂEn ______________________ : 2 e imput. data & output golden pettern ——————--——————-
1o (expe_rsa); 35 reg [285:0] dn_mem [0:1]:
=] reg [255:0] c_mem [O: TOTAL_DATA-1]:
a7 reg [255:0] m_mem [O: TOTAL_DATA-1]:
28 initial #readmemh{", dat/dn.dat". do_memiz
39 initial #readmemhi", dat/c.dat" . c_memi: i
0 initial #readmemh{",dat/m,cdat" . m_memi;
41 I
42 Jf S=mmem=s variables zindices --------- - ———-
LS integer i.
dd
| d5| ff==== module connection
L LS} EXpE_Tsa M
47 olkiclk) .
48 Jrezetireset ),
49 Lreadyiready -
v ] Lelusd .
| e [ | [
Analuzing. .. k|

zource file "testbench,w"

zource file "expZ_r=za.w"
Linking,.. © erroris!,. O warnhingizs?
Total 0 erroris?. 0 warningf{=

Kl
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=Movas:nTraceMain:1> testbench top exp2_rsa (exp2_rsa.v) (on cad28) o | B |
File Exploration Yiew Source Trace Tools ﬂindﬁw ﬂelp]
= B B o t.ve® ot LB /& R seeeted (1300 [2] G
ikl 3| modi Trace Loads ¢
By testhench d =il
[ top (exp2_rsa) I ——
= ready .
F we
. 1
start .
10 reg_=el.
11 addr .
12 data_i.
12 data_o.
14 S zignals below are inputs of LA (for observation?
15 clk_o.
16 reset_o.
17 ready_o.
13 WE_O,
19 oE_0.
v 20 start_o.
| e [ | [
Analuzing. .. k|
zource file "testbench,w"
zource file "expZ_r=za.w"
Linking,.. © erroris!,. O warnhingizs?
Total 0 erroris?. 0 warningf{=
I
]
Il &
ol

o 6 6 (g

-
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=Movas:nTraceMain:1> testbench top exp2_rsa (exp2_rsa.v) (on cad28)

EE—)

File Exploration Yiew Source Trace Tools ‘Window

Help |

o

MOE B @t vee o447

& [ f|ﬁ' "&| Selected:{1}n:|e| %

F1 Show Previous Show Mext s
| | Bfgel testhench 107|  rez [286:0] S:
| Sl top (exp2_rsa) 108 reg [256:0] T:
109 reg [255:0] A
110 reg [255:0] B
111
112| /¥==== combinational part
113
114 A input of LA
115 az=ign clk_o = clk:
11 az=ign reset_o = reset;
117 azzign ready_o = ready:
118 azzign we_o = wep
P12 |assign oE_0 = El
120 az=zign start_o = start;?
121 az=zign reg_=zel_o = reg_sel:
122 azzign addr_o = addr:
v 123 az=ign data_i_o = data_i?
| Id (el [

testhench
=L exp2_r=aa,w{119}:
#L > exp2_r=aa,w(1b3}:
#{ > ewpl_r=a,wila8i:
#{| 3 ewpl_rea,wiliho:

*testhench.top @

*Total

1 load pass-throughts}
a=zign os_o = o}
elze ifftos==1'dl} next_state = S_OUTPUT
if{oe==1"'cl} next_state = S_OUTFUT:
glze if{oe==1'd0! next_state = S_TOLE;
d loadi{s?
d loadi=?. 1 load pas=s-throughis}

e e e e e e
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=Movas:nTraceMain:1> testbench top exp2_rsa (exp2_rsa.v) (on cad28) @M
File Exploration Yiew Source Trace Tools Aﬁindnw ﬂelp]
= Bt reeloy + ¥ 5 B8] /| & o seeten: 20| [2] B
T

3| Trace Driver-=za f
B4 testbench 4 o1k,
S{idtop (expe_rsa)] 5 reset,
= ready .
F (1=}
. 1
= start,
10 reg_=el.
11 addr .
12 data_i.
13 data_o.
14 S zignals below are inputs of LA (for observation?
15 clk_o.
15 reset_o,
17 ready_o.
13 WE_o,
19 as_o,
v 20 start_o.
| | [
I T
¥
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=Mowvas:nTraceMain:1l> testbench testbench (testbench.v) (on cad28)

B |-

File Exploration Yiew Source Trace Tools ‘Window

Help |

= BB @t ved ot v @] /& R seeeted (1300 [2] G
k=T #0: /4t =0
B testhench gz =1k = 1'his
i top (exp2_rsa) g3 rezet. = 1'k0;
b3 e = 1'k0;z
(1 &5 (= = 1'k0:]
b)) start = 1'h0;:
a7 reg_=el = 2'dd;
a3 addhr = d'dd;z
a9 cata_i = 8'd0;z
90
91 #{CYCLE? re=set = 1'bl: /7 t =
92 #({CYCLEY reset = 1'k0O: /7 © =
=
S} #{ CYCLE=Q,010
S5 Hfoad s al
95 i=0;z
= whileii<kd} begin
— 93 #¢ CYCLE 2
s
| Id (el [ |

< 3r testhench,top,o0e /* results of
#<I1> testhench,wi{85): o=
#<I> testhench,wi{152: oe
#{I> testhench,vwi{leB!: o=
*testhench :
*Total ¢

trace driver =/

1
1

=]
=]

1
0

1k

LE R L

3 driveriz?
3 driveriz}

R eE e e e e s s




nSchema

=Mowvas:nTraceMain:1l> testbench testbench (testbench.v) (on cad28)

File Explorgtion Yiew Source Trace Tools ‘Window

HDE B 2 t. u_etqerJ 5 @

m
Hew Schematic 2 module A==
Ellg;l;testhench g :
g top (expZ_rsa) 10| 7
11| #¥==== =ignal declaration
12 R e e

| e [ |
Analuyzing, ..

zsource file "testbench,u"

zource file “"expZ_r=za,w"
Linking,.. © errori{s!,. O warhingi=z?
Total O erroris?. 0 warningis}




P
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=MowvasnSchema:2 > testbench (on cad28)

ESEEERTS)

File Wiew Schematic Trace Tools MWindow

Help

Q& W)« b, "3 p| L

Selected: (17 Inst: top

Push View In

BEZ rea

|

& | Command Done
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=Movas:nSchema:2> testbench.top (on cad28)

File  Wigw @:hemaﬂic Trace Tools ‘Window Falp
El @l 1%{,D| - Hl | i I— o
Selected: (0 Pop View Up

— 1
1 i

]
& | Command Done
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ESEEERTS)

=MowvasnSchema:2 > testbench (on cad28)

File Wiew Schematic Trace Tools MWindow Help

@, &) "E;E| - t, '1| n| Ly [ s

Selected: (17 Inst: top

BEZ rea

o
& | Command Done
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<Movas:nTraceiain:1> testbench top exp2_rza (exp2_rsav) (on cad28)

EET)

File Exploration ‘iesw Source Trace Tools  Window

Help |

aEEE B ot 11!'\J)+ LN B

.|"'| & "&| Selected; {1}reset| %

= testbench

El

modu le ExpE rEa f

Analuzing., ..
source File
source File

Total

[

0 erroris),

"testhench,w"
"expE_rza,u"
Lirking,.. O erroris?.

0 warningis»
0 warning (s}

1 (right-click)

input : input reset

set as Active Scope

Dirag

Drop
Copy Signal's Full Path

- show Calling

Trace Driver
Trace Load

Trace Connechivity
Active Trace

Ctrl+c 2
Cirl+
Cirl+h
meryat ion?
Cirl+t
[ |
Fq

Follow Signal
Signal




ot

=MowvasnSchema:2> testbench (on cad28) | = | B s "'J
Help

File Wiew Schematic Trace Tools MWindow

QAP+t Y

Selected: (0]

Ctrl+c

Cirl+4

Sheria b,
EEtEc

BEZ rea

i

LT E Tt

Fop Wiew Up

EREFSCHE R L L

|

e

& | Command Done
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=Movas:nSchema:2> testbench.top (on cad28)

ESEEERTS)

File Wiew Schematic Trace Tools MWindow Help

=, & "E;E| « 1, "} o L, | N inn

Selected: (1] Met: reset

il

LS

o
& | Command Done
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nVWave

=Mowvas:nTraceMain:1l> testbench testbench (testbench.v) (on cad28)

File Eﬂplnratinn Wiew Source Trace Tools ‘Window

a|HE B E 2 t ik 1 PR T |ri

Hew kWavetorm I 2 module A==
Ellg;l;testhench g :
g top (expZ_rsa) 10| 7
11| #¥==== =ignal declaration
12 R e e
| e [ |

Analuyzing, ..

zsource file "testbench,u"

zource file “"expZ_r=za,w"
Linking,.. © errori{s!,. O warhingi=z?
Total O erroris?. 0 warningis}




A 2
E =Movas:nWave:3> Mo File Opened (on cad28) | = [ =] |-—E§-J
|Ei|a E=ploration  Signal Yiew ‘Waveform  Analog Tools Window Help

|ﬂ| | ol - — = Wl LA = NS ?E‘|?,

Open File S Open Dump File(Time Range: 0 ~ 10004501 x10ns) (on cad28) | = |--EIh

File Mame
Ereigly
|fh|:|mefraid1 _2fuserdI9021/expZ_rsalexpZ_rsafsdh i 2
B ] /homefraid1_z/userdfa30z 1/expZz rsa | || IMNCA_libs  nlLintLog Add
2 _1dat _Iniavelog Filter:
B INCA_libs nLintDE expz_rsafsdb =
P et | 1 |2 B ST
il El |
1 Use Signal Grouping Rule File:
— - fipen Fie by Time Bange 3 N Cancel |
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File Exploration  Signal  Wiew

& <MovasnWave:3> fhome/fraidl_2/userd/f39021/exp2_rsafexp2_rsafsdb (on cad28) = | E 2
= <MovasnSchema: 2= testbench (on cad28) | = B - lﬂ,
File View GSchematic Trace Tools Window Help | | =
[

FEEREY

Q&Y -t 3 | 1y

Selected: (1) Inst: top

|
Press middle mouse button,
drag and then drop.

|

& | Inst: (testbench) top

I NN pLd LI L
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& <MovasnWave:3> fhome/raidl_2/userd/f39021/exp2_rsa/exp2_rsafsdb (on cad28) | =NNC X "'J

File Exploration Signal Wiew ‘Waveform Analog Tools  Window Help

@#|f§:&$ | d 5 vl |El@l1%'3'|8y:_f + > x1ps 2’5‘|§

data_.

acdr_«

Teg_St

start,

os_0

we_o

reacly.

reset.,
clk_o
data_i
data_.

HET
HET
HET
HET
HET
HET
HET
HET
HET
HET
4
EI adcr[
4]
2
4
7]
HET
2

TEZ_Sf

start

o

=]

Teacdy

rezet
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<Movas:nTracelain:1> testbench top exp2_rza (exp2_rsav) - /home/. . fexp2_rsafexp2_rsafsdb (on cad28) l = | = |iE-J

File Exploration ‘iesw Source Trace Tools  Window ﬂelp]

.| .| @| ) R § * t n| Ly 4 ¥ i_l _|| ﬁ .n"'|rﬁ‘ "&| Selected: (100 clk reset ready we o st

3 rEa
B+, | testbhench 4
~kdrtop (expe_rsa); 5
5]
7
. 1
o Ctrl + C
11
12
13
14 £ =ignals below are inputs of LA (for chzerwvation
15 clk_o.
16 reset_o.
17 ready_o,.
18 WE_o . |
19 oE_O- |
¥ 20 start_o.
I [T @ | f
Analuzing., .. k| |

zource file "testbhench,w"

zource file "ewxpZ_rza.w"
Lirking,.. O erroriz!, O warningi=s?
Total 0 erroris), 0 warning (s}

El




& <MovasnWave:3> fhome/fraidl_2/userd/f39021/exp2_rsafexp2_rsafsdb (on cad28)

File Exploration Signal Wiew ‘Waveform Analog Tools  Window

ﬂ#|£ﬁ:&$ | - 0

Rename

kove

Set Signal Cursor

Group Cperations

Go To

Drag Ctrl+c
Drop Ctrl+y

Show Driver Signals
Show Load Signals

Cut Delete

R EEES
HE

Copy signal's Full Path Ctrl+h

aod Comment
Add Blank

Sdd Trigger Signal

. - i v nt
e H T Ed HE I

R FAVAD nuFiniiieAl
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& <MovasnWave:3> fhome/fraidl_2/userd/f39021/exp2_rsafexp2_rsafsdb (on cad28)

™=

=

File Exploration  Signal

Wiew ‘Waveform  Analog Tools Window

Help

S

| 50,023 500,000

1]

~ -50,023,500,000 | @, @ o0

4] |1|_'|*|4|

Ihl IHI'il

[ | | Mo | Wi | I_II_I

,
[BIulill dl

| s | e | m— — | v | p— |
m e Ja] | I_Illlrll.l I||I
(TR N | TG N Ml | Ml IR N

|L|-|--|-i| |
[m} ™ [ -

TR EN
Il (m}
I_II_II_III_II.
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_ Q

=Movas:nTraceMainl= testb"anch testbench (testbench.v) - fhome/._fexp2_rsafexp2_rsafsdb (on cad28) l = | (=] |i‘3—]
File Exploration Wiew | Source |Ira|:e Tools  Window HeIpJ
— = = S [ . . |
! | Find Scope... ] a [ "'F|'ﬁ‘ ﬁ| Selected: | & l@ |
Find Signalfinstancednstport.. &
Rl s toench Find String... / '
o top (exp2_rsa) —
Go To ration
| L
Edit Source File gals in top module -----------------------ooo-
Parameter Annotation
Active Annotation =
ﬂ 2 [ petive Aot
‘ S W N
Leading Zeros
Expand Macro m sl
g :i;
Setflinset Bookmark. -0:
Fraviagd Hoohnark
7 R DA S D TGN ™
Analyzing, .. Manage Bookmarks k|
source File "testl Recent Files
zource file "expl e
Lirking,.. O erroriz!, O warningi=s?
Total 0 erroris), 0 warning (s}
hod
—— ]
= 84 -




] ifj;

<Movas:nTraceMain:1> testbench top exp2_rza (exp2_rsav) - /home/. . fexp2_rsafexp2_rsafsdb (on cad28)
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The End.

Any question?
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