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ModelSIim

Leading Single & Mixed Language Simulation

= Native single kernel verification environment
— Verilog 1995, 2001, 2005
— VHDL 1987/1993/2002/2008
— SystemVerilog for design
— SystemC with SCV and TLM, C, C++ (option)

m Broadest type support at language boundaries
— Component/module instantiation
— SignalSpy™
— SC control, observe and connect methods

— Only simulator able to share type definitions written in one package
in both VHDL and SystemVerilog

= Preserving full benefits of strong type checking

= Integrated debug capabilities

— Commands/GUI consistent across languages, HW platforms and
abstraction levels
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True Mixed Language Environment

SystemVerilog
PKG

VHDL
task transmit() PKG

function Read()
function Write()

SystemVerilog VHDL Design

transmit( )

Write()

= Complexity and size drive the need for multi-
abstraction verification

— Transaction to gate

= Need common environment to debug mixed
language simulations
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Agenda

m Performance
m Debug & Analysis

m Coverage
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Performance & Capacity

= Native Single Kernel for all languages

s Global optimizations

m Best Verilog gate-level performance

m Best time to next simulation performance
= Multi-core capable
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Verification Throughput

s  Native simulator architecture

— Continual opportunities for performance
improvements

m vopt performance flow (SE only)
— All abstract levels
— Run time optimization BB .
= Regression suite throughput
— “time to next simulation”

= Best gate-level performance :
_ Best capacity Improving Performance

— VHDL/Verilog compiled SDF

See Questa/ModelSim User’s Manual
Optimizing designs with vopt
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6.5 Performance Update
s SystemVerilog

— 30% on active benchmark designs vs 6.4

= Verilog/SystemVerilog
— Race abatement algorithm

— Gate Level

= Design load/elaboration
— 3x improvement on customer designs
= SDF timing options

— Optimize and elaborate once run any sdfminr/sdftypr/sdfmaxr
settings

m Optimization time and disk space reduction
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6.5 Performance Update

s VHDL
— 15% on target designs vs 6.4

= Time to next simulation (introduced in 6.4)

— Pre-optimize unchanged blocks for regression suite
throughput

— Mix optimized and non-optimized blocks
— Disk space savings
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Possible Black Box Flow

viib work vlog tb.v test2.v

vlib asic lib vsim -c tb -do sim.do

vlog -work asic_lib cell_lib.v

vlog netlist.v

vopt -L asic_lib -debugCellOpt +nocheckALL \
-bbox netlist -0 optnet

vlog tb.v testl.v

vlog test3.v
vsim -c tb -do sim.do

vlog testN.v

vsim -c tb -do sim.do

vsim -c tb -do sim.do

DUV Compile &
Source — Optimize
Files '

Compile &

iy #Slmulate
Black Box S
d’Sl

Link

~ Link ‘l"15

Link
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Verification Throughput

Typical optimized flow

test 1 test 2 test N

ompile Op e AB ODp e AB ODp e AB

Disk image savings

Performance flow using bbox

test 1 test 2 test N
Compile Optimize ELAB SIM 11\ =AY =] 11\Y

Initial run to create Y
bbox libraries

Regression suite

: throughput
Elaboration and Re-use bbox to savings
run time eliminate optimization
unchanged phase
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Compiled SDF
Significantly Reduces GLS Load Times!

s SDF can be compiled using sdfcom

— Significant time savings during elaboration for SDF
files used repetitively without modification

— Use: sdfcom <sdf file> <compiled _name>

= When vopt is run, sdfcom will be run implicitly if it
detects one of the following:

— $sdf annotate
— -sdfmin/max/typ

— Disable with the “modelsim.ini” file setting:
= VoptAutoSDFCompile
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Verification Throughput
Simulating with Different Timing Corners

= Originally changing SDF files required creation of the bbox
object for each SDF file
— Reduced throughput by requiring many vopt runs

— Required extra disk space to keep multiple bbox libraries
m Using SDF replacement increases throughput and reduces

needed disk space
- vopt -bbox once, vsim many times with different timing corners

vopt -bbox core -0 core bb

vsim top -sdftypr /top/dut=tc-1.sdf

vsim top -sdftypr /top/dut=tc-2.sdf
vsim top -sdftypr /top/dut=tc-3.sdf

vsim top -sdftypr /top/dut=tc-i.sdf
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Case Study: SDF Replacement

Run time for traditional SDF flow with bbox

SDF file 1 SDF file 2 SDF file N
COMPILE | vopt -bbox il Elab/Sim vopt -bbox | Elab/Sim vopt -bbox [l Elab/Sim

Using SDF replacement flow with bbox

SDF file 1 SDF file 2 SDF file N
COMPILE" vopt -bbox [l Elab/Sim Il Elab/Sim [l Elab/Sim t f
Disk space savings with 8 timing corners Y
Before: Throughput
Improvement

23GB bbox library * 8 = 184GB SDF replace
After:

23GB bbox library + (8 * 800MB Compiled SDF) = 29.4GB




Exploiting Multicore Platforms

= Ability to enable multi-threaded logging of simulation
results

— Can improve performance up to 2x

m SystemC compile
— Faster SC compilation when enabled
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Optional Post Processing Debug

File Edit Yiew Compile Simulake Add  DataFlow  Too

Trace instance to module  [Twaamam e oo e 5 we o
3 [ Gk mldifee rpseis gz Dol RQAAR

R

g

Lavout [Simulate hd H

dema
"IInstance

Determine cause of event in

=+l top | P
[ : waveform through dataflow
+
— il write proc Ti| -
80 andz mil| - J
— o il or2 [l
Lo iz w_andz2(vital_gate) &l
=+ c cache M|
— gl hash cache F i
— g update_mru cache Ty o
— l pick_set cache Fil
— 8 sysread cache Ti|
it = ok
No Simulation loaded, post
processing environment =
= e |
Cursar 1 2065 ns u Cemo ealliles Calal nwipIo =
File Edit Wiew Tools ‘Window
| | ~ Kl —
Library ‘I Objects lﬁ Proceghes @ demo ﬂﬂ
[ 4l Loy | l 7 | I IELTE
Transcript > Sk Hdl x
# ! Questadim Qi Baseline: 6.5feta - 2064450 Now 20 2003 J | |
# (1 -~
x :::: Copyrlg:ﬁ é?gghlt;ZgggeI:ﬂ:n r Graphics Corporation 27 @(posedge clk) strb r = 1;
#1 38 @{posedge clk) while {(rdy !
# Ji THIS WORK CONTAINSHRADE SECRET AND y y y y " ' ¢ ' 39 d = data;
# || PROPRIETARY INFORMATION WHICH IS THE PROPERTY . "
# |/ OF MENTOR GRAPHIgE CORPORATION OR ITS LICENSORS 40 end
# |/ AMD IS SUBIECT TOMICENSE TERMS, 41 endtask J
§ A d If 42
wsim -view demo,wl :
# demo,wif opened as dataset "demo” 43 * ‘ nor (testz, _rw, test_in);
add wave -r demo:top* nand (t_out, test, strbk);
45
YaIM 2= J 48 task write;
47 ! tadd ize-1:0 ;
LT il | " e
dema: ftop/p = = = 49 Ferd n A
Find object in source | B

[ 43 ol @

VIENTOI Lrapnics
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Agenda

m Performance
m Debug & Analysis

m Coverage
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Window Manager

File  Edit

m Consistent look

View Compile Simulate Add  Wave Tools

La

vout  Window  Help

Common control
& behavior for all

windows
/‘

E2El S

and feel :

B0

#h

[ n[e

s B o ntEUEHE PO QY]

T+
LI

6 0¥ &@H Layout [sinulace ﬂ“é’;gkﬂ' @};@J@;Qq_@;‘
I S S , Obijp Hd x| @ E:fpattsimixedysysc-hdlfmu_th.h i HA
. I m roved Instance Design unit > Yalug A e | | ‘I
p =l muc th it | 23 #include "muxB8l.h" I
- = {STIM wectors 14 #include "vectors.h"
q ual Ity T %;mc—wd VECt:rs ikt #include "moniteor.h"” ‘J
- manitar 16 .
'°c—'“°”it°’ '“°“ . 17 §C_MODULE (muz_tb) {
F B i1 (struct 15 - -
7 E'U : e 19 sc_signal<bool> d0, dl, di
@ line__43 mux41{behavioral) =ik
D line_45 4 1 {behavioral) P 20 gc_signal<bools w, w;
=+ i1 mux41({behavioral) A 2l mux81l* DUT;
Eo line__43 4 1ibehavioral) P| 2z Ve Ctl' ors &TIM:
o line_ 45 muxd1(behavioral) = 23 monitor MON;
= 2 mux21({behavioral) Al 24
@ line__34 2 1ibehavioral) | = i} _'I 2 @t CTAR fmue ki LJ
@ line__104 T 1 (skruct) | | | | K | .L] |
P line__105 i (skruct) I@ Locals l & Objects ,ﬁ Memory l@ Watch ] fjﬁj @ mux_th.h EI'I mux81.vhd _{jﬁj
W standard standard z

W std_looic_1164

skd_logic_1164

Any window can form
a tab group with any

Message Yiewer J

other window

A I?E Cover Groups l B Wave | g Dataflow | X Assertions

[onsto 13125 ns

elka: 1 |sim:,|’mux_tb,|’DUT

|true

IlRecursive Mode g |
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Easing Processes Debug

# test_ringbuf::compare_data {this=0x280da00) at test_ringbuf.h: 148
CDBG 3> step

# sc_corensc_signal<bool=::read (this=0x280dc38) at e:/rempfquesta_a&
\5_11-21finclude/systemcsc_signal.h:440

CDBG 4> step

CDBG 5= step

# sc_uint (this=0x2389d08, a=0) at e:/temp/questa_6.5_11-21/include/s
wstemcisc_uink. b 163

CDEG 6

\;

|sim ifkest_ringbuffcompare_data

MNow: 0ns Delta: 1

Interface

vVIiogeisIm 0.0

Integral with
SystemC Debug [

*Schethod sc_core: iscmbi_execute_method_process

I
I
It

wirbual thunk to sc_core::sc_signal <bool=::mti. ..

File Edit Miew Compile Simulate - Layout  Window Help
BT E ncuan]+es Toggle between
Layout [Fiauflate J ﬂﬂ )'\_ VleW|n modes
E —— e ncesses (Design) ————————— g gftest_tingbuf.h Hdl X
Instance Diesign unit ¥ Mame: Type (filkered) Stake Order P . | -
LQ clock_negedge_action ; _b : - b tore ethod die ast i 136 } i
(=}l ring_INST ringbul Al 0 0 d 137 i
= blockl controlrtl) l 8 JHOL Pro b 128 .
& incrementer controlrtl) generate da 0 d 1 V | | p
& enable_gen controlrtl) genersto od d & I eW a rO C eS S eS
& outstrobe_gen controlrtl) me_ &1 oL P
line__80 controlrtl) clock_posedge_act ethod dle esk il to g et h er
Iine &1 controlrtl) E(ret g - 142 / ! ] :
stare(fast) f 21 Bst_ti 143 inline vo d I f
% korer stare(Fast) enable P 144 { r e g ar es S O
L' AYS#37(Storer)  store(Fast) JHOL Pro be 145 bool
= bloc retrieve(fast) abe_de DL R 3 146 datas I g g
ol rethever retrieve(fast) dmpare da o Hive 147 an u a e
B #ALNAYS#IE retriever) retrievelfast) ol ged ki athod Read ot 148@ if (rd e —
o #ASsNEM#4E retrieve(fast) i =l | =} {
|- reset_generat test_ringbuf = 150 * storage. write (0} ;
|- generate_data test_tin | Locals e H x| 151 expected.write (0) ;
| | b0l Value 152 actual.write (0);
[« | _ | B 153 }
[l Library | & sim | 154 elze
155 {
] . ﬂfl 156 if (outstrobe.read())
All Windows linked { .
158 sC_uint<zZ0> var_storage = storac
to roceSS WindOW 159 gc_uilnt<20> var_storage_newval =
p - 160 storage.write (var storage newval
Objects — g, ﬁﬂﬂ| TR artnal write (ihanlltvar stnracms v ¥
By van s . 3 Mame Yalue P I I _’I
2ynkdll.dll
# C breakpoint id .1 has true location at C] se_clock.h | [C] test_ringbu.h 4|3
# File 'E: fremp/questa_6.5_11-21examples/systemcsc_vhdl_vlogftest_ri
nigbuf i line '14"8' Call Stack. Hdx
WSIM 2= run -4 M# |In |Line |File -
# C breakpoint .1 .. SchMethod test_ringbuf::compare_data 150 test_ringbuf.h

77 eiftempfquesta_6.5_11-21/gcc-4.2.1

| el

| [Recursive Mode L



Debug an FSM

K4 ModelSim SE PLUS 6.4

=B
File Edit ¥iew Compile Simulate Add Objects Tools Layout Window Help
L= B0 | || mee m||@ @@Hf«w mwummltm@ R @xﬁu || comains £ 2|

EE

¥|Instance

w fintetleaverfe rfinte

F| File Edit ¥iew Add Format Tools Window
IBECE R T o«
| ¢ e (F O EEBBE DR {”Rﬂj|‘£’$1_jtlﬁj|

{ 2223hazpo 8 aqaal am

a o
[ U W NS G W N

finterleaver_tester/interleaverl/int_state(0)
Elle

°% 22| F3M current state from wave cursai j | H (GRS | @

[ Mow: 0 ns Delta: 0 No_Data [

i\ﬂ

Showing All Contesxts /j

or Graphics
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FSM analysis

* | [interleaver_tester/interleaverl/int_state(0)
Eile

1 22 23] [FSM current state from wave cursor | H OO WO

File Edit iew Add Format Tools Window
|0-28 S :w@o0 wES|| o8|
|t B 0clEAEBRE BPERUPE || &L s

|-z o] glaaaq
ﬁ Messayg |

600 ns |,

Mow: B00 ns  Delta: 2

- Mentor Graphics
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Enhanced Wave Window

Full capabilities

— HDL, SystemC, TLM
and Assertion Debug

Cross linked to other
windows

Waveform Compare

Virtual Objects

— Signals, Functions and
regions

Waveform management

— Dataset snapshot, subset,

clear, save, stats

[T wave - default
File Edit Wiew Add Format Tools  wWindow

NEHS {R@D2 A% | SuRs
4 b [ER[ 00ns  ELEIER G O 8 q0

Ly B e

I ’_EJ HHB* ® J@l@@@l

10111001

Curzor 2 53205 ns

ZEI0J2RE
132 424 1||

[MO0T0001 [ Ji0014]. 1ood 1001

||1|||||| |1
|||||||
|H:I:

|

| 53059 ns to 53218 ns | Mow: 53215 ns Delta: 5

=
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450000 +4 11
200000 +1 01
200000 +2 00
200000 +3 00
250000 10
250000 11

Delta Cycle Debugging

Iﬂ wave - default
File Edit Wiew Add Format Tools  Window

-E2E SRR  ME
[tes BHo=EEBX PR ARO|| LLe b i f||a-a09
[ o i Be3e i @) RRQQK | |[I/W i MT T

Expanded Time Delkas Mode

o

1]
1]
1]
1]
data_in 1
di 1]
dz 1]
data_out 0

>
L Mow 1,000 ns _
e Cursar 1 16 ns o1
Tk Cursar 2 249 ns
| 248 ns ko 257 ns Mow: 1 us Delka: 4 ] P

B Graphics
69 lines | lelSim 6.5



User Defined Radix

Iﬂﬂ wave - default :HEWE
File Edit ‘iew Add Fof &6 b} A H
push” signals with . __
0-®8 81| o without radi ird] %23 L !\IeV\{ rad_lx appears g aal »
4« EF[ o : : in pick list

Tcl command
defines radix

00og 000
BICWRLISH
Obiject Declaration

:)-:Eil'ujl

Symbolic
RadixEnum 4 Binary

— e radix define States {
ey ' o 11'b00000000000 "NOPUSH",
e Tine 11'b00000000001 "PUSH1",

Default

Graup...

11'b00000000010 "PUSH2",

Insert Divider
Insert Breakpaint

11'b10000000000 "PUSH11",
-default hex}

Farce...

EEEEF\EFLE\_\\\\LL\.\L\kF\

MoForce
Claock. ..

Curst  Properties...
4| | J A

| 182 nsto 210ns [ Mow: Sus Delta: 2 | 11001010

o e —

VIS IIVI 23 b ‘ModelSim 6.5
“Graphics — .




Wave Window

s Create multiple panes and drag and drop signals from one
pane to the other.

Powerful Edit and Search Capabilities under the Edit Menu.
Cursors - multiple, jump to edge and measurement.
Bookmarks for marking multiple waveform views.

Balloon popup to display values - Wavo Sl Scarch o mave)

Signal Name[s]
’7 zin: /top/psverbose

oom  Compare  Bookmark  Format  Window

BE X o  §8Q@  EF ELEIEE | jeufefesfofin

—Search Type
€ fny Transition

€ Rising Edge
" Falling Edge

€~ Search for Signal Value \r"alue:l

£+ Search for Expression Expression:lsim:a’tupa’pa’verbose =2 Builder |
—Search Options Search Fonwar d |
|1 tdatch Count
i5 h Reverse |

—Search Results
Statu

52
Time: Done |

1111 \Jlaplus
Ics R e e — T Nodeisim 65




Wave Window

s \Wave window reload

= Write format restart” command saves a single .do file that can be
used to restore the current state of all wave, list and source
windows as well as all line and signal (when) breakpoints

Mentor Graphics

'~ ModelSim 6.5




Wave Window Analog Dlsplay

[T wave - default

=100 x|

File Edit View Add Format Tools Window

S rsor 1 1257307 ns

o S ursor 2 p281018ns
B @ o EE

[ 4215027435 ns t0 42273569970 [ Mow: 4,225,642 0s Delta:n |

hi
WMWE.’S% e

- [ 1




Dataset snapshot

m Extract waveforms from current
simulation
— Can be based on time ;

—Datazet Snapshat State

— Can be based on size € Enated & D

——Shapshot Type

m Use to minimize waveform file size e T E
. . . C WiFFileSize [ 100 Megabytes
— Use for monitoring batch jobs

— Snapshot Contents

" Snapshot containg only data since previous snapshat,

% Snapshot containg all previous data.

— Snapshot Directory and File

— Directory File Prefix
IC:;"D ocuments and Settin - Browse | ’rvsim_snapshot

— Dwenwrited nerement

% Alwaps replace snapshot file,

™ se incrementing suffis on snapshat files.

—Selected Snapshot Filename

C:/Documents and Settings/sbailey. ROGER My Documents./demosz/dataflow.vzim_snapshot. wlf

ak. LCancel

Mentor Graphics
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==t wave - default

Waveform File Manager (wlfman)

File Edit Yiew Insert Formatb Tools  indow

EEES fBRRM L XN IND RO FFIELEERE 3

(0003

_______________

aoos|; (0009): |

—— View portion
| of original

waveform file

/

| 0 ns to 2961 ns |

i L/
cosl nE
Curszor 1 2185 ng
ol I3 KN | I | ||
4

s Utility to manipulate existing wif files
— Reduce amount of information to display

- Mentor Graphics
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Transaction Display

Iﬂ wave - default

(=03
File Edik WYew Add Format Tools  Window
[DeEa sB2ROD AL

| &K N mom B | |

| 4w (B[ OnsEIEIEL DI R D

Y bus dat:
data_rdy

i

4

data

pipelined_stream {read 10 74} re:ad
.addr 10 .addr: .addr: 02 .addr: 10
data 74 . 5 |.data: BE .data: 74
My 2420 nz

Curzar 1 640 nz - Al nz I
4

146 ns to 1021 ns |

- Mentor Graphics
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Source Annotation

5 E 8 4RO AED || ] B CERH| e F] mndLOSE BOCE AN |
s —— | BTl [ "*WJ‘ AR Hrﬂ B e T
Annotation can be NIRRT Signal transitions

T doma ]

- . F_logic/store.h =l .
linked to active cursor N\ B
e g
4 i £ 15 1
it ! | |
: i public:
o 0->1
18 sc_in<sc logick» clock;
1
HE sc_in<dse legick reset;
0
20 sc_indze logick ceenable;
110111111 ' : _ T _ | 1
011101011010011L fort I | | | 21 sc_indsc logicy txrda;
g 110111111
Steady state values = - ranadrs
10111111 110111110 0 0111010110100111

T outasc lvdle> > buffer;

/test_ringbuf/ring IN3T/blockZ/buffer
0111010110100111

. vold store

1
110111111 1101111100
0111010110100111 | [FEFIEEFETFTEEE
JII’l\;lhlJI‘,IIII’l\;LI o o u]
ngbul 110111111 1101117y

8C_CTOR (store)

tingbuffring_| =" SN RN EIEENNR 1 11011 . 0-=>1
_,i:j::j . Hover over signal to get Slock ("elock™)
Cursor 1 499300 ns fUII path & Value ;eSet("reset"),

i i N g e e Jj

o | B dataflow T ] list 1 | wave [ ] ringbf. b -[ [C] test_ringbuf.cpp T@ contral.h ] dls] | 7 [E]stareh I KiE]
||N0w: S00us Deka: 2 |swm:,l’test_r\ngbuf,l’r\ng_INST,l’blockZ |499095 ns to 499747 ns |D Showing All Contexts él

Mentor Graphics
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Graphlcal Dataflow: Tracing Signals

______ S . i fufjoer/mixedHDL/proc.v g
dataflow - default - default g@ Eile Edit View Tools
File Edit “iew Add Trace BIEell=8 Window e

|4« 5 wnEES BE A
‘l\_EItI:igJ"-* "H'a":}E"E@EZr@HDJ‘

B 2z wire test, testi, _rw, test_in;
S ¢ & J
23
24 not  [_rw, rw);
J o
25 nand (test, _rw, testi);

SN

27 nand [t ouk, . Strh);
ZIN ] L 4
- 28

nand [testl, _rw, test in};

— Inputs: i

I

]
[Ln: 26 Col: 0 [READ

[Keep| 1] ‘top/pitest_in
[ Rees[ 1] i |
m Users can also direct dataflow
window to compute and draw paths

between one point and another

Cursor 1
I | TP =]
| Mow: 2,820 ns Delta: 0

[1811nstoz112ns

ﬂgﬁg“f o TS 65



Textual Dataflow: Tracing Signals

Fle Edit Wiew Compile Simulate Add Source Tools Lavout  Window Help
@& & s BB || & & ey || % mfadis
] B[ 1o0mes ¢ BT
Help m J * * e s &b ;& ﬂ ﬂ File Edit Miew Compile Simulate Add Source Tools Layout Window Help
[OROR S Layout |Simulate -l H M DB ‘ @& &S § BE |J Eﬂ ; L Be | W
e [ ‘m]*«w l—muns::I;{W:ﬁl;&ﬂﬂJ e [ »‘
BE| 1n # | B G @ & J Loyt [Simiale vl H KO BB |
00001001 = — =
65 addr r = 0;
ZZZZZZZZIZIIZZIZIZ
66 data_r = "hz; 1 1
1 13 reg rw r, strb r;
67 rw r = 0;
1 = 14
68 Bteb r = 1; d
1 | Goko Driver .
s ve tbo< NETEN Find reader of strb_r |
70 Ascend Env 000010... 00001001
Back 4 2 wire ["addr_size-1:0] #(5) addr = addr_r;
| - 000000... zzzzz222Z2222222Z
71 foreve Cut 13 wire [“word_size-100] ealba = data_r;
| Copy st1 1 r=p 1
72 2 lock, then perform read/w 19 & s #(5) rw = rw r, strb = Btrb r;
Find... - =
T3 @ C Examing. .. | 20
D‘a_s‘:”ibe' 1 StX StX St0  HiZ
74 if D”V:rs'“ - ("%t Starting Bead/Wri 2L wire test, test2, _rw, test_in;
| Readers. ..
75 Breakpoints. .. I 1 g I | 22
Select Signa T
| 23 not (_rw, rw);
7 M ., then RMB -
| Show Language Templatsg 24 42 io
77 fof v Show Source Annotation T —— we * (
v Read Only 10 StX
78 write (a, a): = Rteestl.
St
26 .alrw),
79
StX
2l | 27 .b(test2)); =
R | 4 .
JInow: 2,820 05 Delta: 0 Vlrswm:,ituu,l’p)’#INITIAL#ﬁﬁ WN | 88 Col: 0 \READV A B wave | ] procy KiEY
Mow: 2,620 ns Delka: 0 [sim: topfp/#assIan#L [ Ln: 19 col: 43 [READ A

.. Mentor Graphics
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Textual Dataflow: Tracing Signals

File Edit View Compile Simulate Add Source Tools Layout Window Help

FEX

driversdlg

NS H& $ 2B 0D & & || h m ad i
- : Drivers for Signal “sim: ftopfciprdy_r":
| B e B ondEER BT Y] ol
OROR B J Lavout [Simulate - H HOX @B ‘ ] Process Name [ Line
IR 1L - Jtop/ci#ALWAYS#146 =0
" ,l'top,l'c,l'#ALAYS#Hﬁ @{posedge clk) =1; g ﬁ By

0 =
38 srw_r = 0; '
1 + | | | -]
39 sstrb r = 1; " 00001001
0->1 108 input [‘addr_size-1:0] a;
40 |
1111 | oto D | 109 begin
41 cen =| GotoReader 00001001 00001001
1111 Ascend Eny &
42 wen = Back »
A 0;
43 end
E;;y 112 = 0;
14 Select Signal $t0-.. 1
Find... g 113 ge clk) sstrb_r = 1;
45 JEEEEEEE XA EATIREL. . then RMB ) U->1 St
Destribe. .. 114 assign PEAIEIE = srdy;
46 Drivers... zzzzzzzzz... 0000000000001001
Readets... bl ) agsign sdata r = pdata:
- 10 110 110 110 110 000 000 000 00 3 . "
47 2.0 Breakpaints. .. “ + " S
b L ! R RehlRre ! 116 @{posedge clk) while (srdy 1= 0) @(posedge ¢
- | 01 01
GoTo... 1T deassign prdy_r; prdy_r = 1;
32 Show Language Terplates
49 integer i w Show Source Annotation 118 ANASLYER SHita BT Bdateie & TBo
v Read Only S — :
o - - : 3,23,2 2Z2722222Z222222
a0 initial for {1 = 0; 1 < (1 << "set_size); 1=1+1) mru 119 Edits o Thes
51 =l 120 end
2l | il
| wave | [h]procy I-Elcache.vl ﬂﬁlf 121 endtask
[Mow: 2,820 s Dokain |§im:jtopjcf#ASSIGN#22 [ Im 2z Col 0 |READ I
L = 122 =]

4
TW—MWT[ [h] cache.v I
. Mentor Graph _ I ;
Md!je|sim 6. [Mows: 2,820 Delta: 0 [sim: ftopfc Ln: 114 Col: 19 [READ




Easing Causality Tracing
Source Code Hyperlinking

C:/h [ C:/MentorGraphicsfexamples/tutorialsfverilog/cover... |._||E|rz|
Fil= EX File Edit WYiew Tools Window
h GG

J & #E 5 H J 4 M B ﬁJJi*ﬁ%’ R | 100 no 3 ELER

Ln | | =]

100

101

102 alwav= @ ({pozedge clk)

103 cutcof = #5 ocut wire; // put ou

104

S a (cutef) // any change
Hyperlinked variables - v (Stime,, "outof = %h",

—-°) 107

108 integer i;l B
< | 4
|F|Ie is in read only mode! |Lr|: 108 Col: 10 |

Filz is in

Menr 34 [y ModelSim 6.5
/‘G ph G = J— ~ Mod -




Easing Causality Tracing

Source Code Hyperlinking
LEX

[ C:/MentorGraphicsfexamplesftutorialsfverilog/cover...
Fil= Edit

Wiew Tools  window

iies I T . H i

Jump to source window and

100 highlight variable declaration | —
101 —
102 alwayvs [@{pgeEdy Y & @ = o«
103 outof
104 . o .
105 always @ (outo 11 Test fixture for finite sztate machine
106 Sdisplay (St E .
107 , ) 14 ‘“timescale lns=/100ps=
108 ilnteger l;l 15 module Lest sms
1| 1a
|Fi|E! is in read only mode! 17 _
15 req r=t, olk;
19 wire [31:0] out wire, dat;
20 wire [9:0] addr;
21 reg[31l:0] loop;
22 /* nop */
23 tazk nop;
24 # 5 inte = {4'bB0O000,28'hO}; // op word
25 endtask
2

|Fi|e is in read only mode! |Ln: 17 Col: 0




Debug of SystemC & HDLSs

Fle Edit Wew Compile Simulate Add Structure Tools Layout  Window Help
& BB D2 ML Buel THoug HDL &
Contains 2 J Layout [Simulate -l FURTLE o @ ﬁ|

SystemC Design
Hierarchy

~_| Single-Step &
rung at initialization and g rgseT Break-POint

= test_ringbuf test_ringbuf Sehed ! +ar ull =
cHier Channe! +acc=<full=

ring_INST e SeMadule Facc=<full= 97 It =schedules a wakeup at time 400 ns=, and hat time
- blockl contral{rtl Architecturs +acc=y 98 /4 reset high (inactiwve).
(+}- blockz store(fast) Module +acc==full > g9 L
-4 blocks retrieve(fast) Module +acc=<full> __| 100
o reset_generator  test_ringbuf SeMethod O {
o generate_dats  test_ringbuf ScMethod 102 static bool firs
o compare_data  test_ringhuf ScMethod if (first == 0}

o print_errar test_ringbuf ScMethod ;1 {
« | | / irst = false;
ML\brary \ & | S ‘ B Momaties ‘ ﬂ& EZEZE._E;;ZEjfE;;ion_event.notify (400, 8C_N8); |
Objects i H x| i

"1?2 e'lsereset.write (il SyStemC &.
HDL & SystemC HDL Source
Signals, Module ‘ Code

rates a peeude-random data am that is
member ag the input to the g buffer.

process fires = posgedge of txeo.

variables e
_" ‘I l |C] test_ringbur.h | [H] contral, v d T@store.v J ﬂﬂ

Transcript i HAl| Active Processes
# Loading chtools\guesta_B. Fwin32fcdbg_load.dll LI
# 072901237 in ntdllDbgUiConnectToDbg () from CAWINDOWShsys
tern32yntcll.olll

# C breakpointid 1 has true location at

4 file 'E ftempfsc_vhdl_vlogftest_ringbufh' line 106"

WSI 2> run-all

# C hreakpoint .1

# test_ringbuf:reset_generator() (this=0x1ebb3fl) attest_ringhuf.h 106

Q Transcript G D B & Questa C L I
|an: ons Delta: 1 ‘sim:;‘test_ringbuf (ru n , Step’ Step Over’ etc.) ||

SystemC & HDL
Active Processes

CDBG 3>

|tre 106 Col: 0 [READ ||Recursive Made |

Mentor Graphics

__I\/_Ioi_ieISim 6.5




Debug Example: sc fifo

= Writing to & Reading from sc fifo<long> with
10 Elements

# 100: writing 0 # 1100: reading 0

# Executing ‘examine fifo' yields # 1200: Available: 9

# {{0}} #1200: reading 1

#200: writing 1 #{{23456789}}

# Executing "examine {fifo(0 to 1)}' # 1300: Available: 8

yields # 1300: reading 2

#{{01}} # 1400: Available: 7

# 300: writing 2 . i

# 400 rtng 3 # 1400 readlng 3 m wave - defaulk Hﬁm
- Wring #1500: Available: 6 123456759 EEBEGSSESEDSGSSSEBEES \

#500: writing 4 # 1500: reading 4 \E I D:ED%%%% 1B D ED B R B CRCE

#600: writing 5 # 1600: Available: 5 4 e,

#700: writing 6 # 1600: reading 5 ¥ [

# Executing ‘examine {fifo(0 to 7)}' #1700: Available: 4 4 [5)

H rFl
ylelds # 1700: reading 6 )
# Executing 'examine {fifo(7)}' yields o]
) iy FIO10 pz

# Unuseq . Curzor 1 10000 pz 0 ns

# 800: writing 7 K I o= I =

#900: writing 8 270 ps to 20420 ps [Now: 77 010 ps Delta: 0

# 1000: writing 9 | ] wave 3]

# 1100: Available: 10 I

Mentor Graphics
_ ModelSim 6.5




Failure Isolation — Time To Debug

m ldentify a sub-block from a chip/system environment

— Save extended VCD data from sub-block of system/chip
environment

= Improved time to debug

— Transfer sub-block to design team with most expertise
— Re-simulate sub-block with extended VCD file

VSIM 1> ved dumpports —-file c.ved /top/c/*
VSIM 2> run -all

vsim ¢ —vcdstim c.ved

. Mentor Graphics

ModelSim 6.5




sing VCD as Stimulus

=

’fmterleaverﬁtester a
@& linterleaver_tester. |1

0 finterleaver_tester. |0

ﬁ’ finterleaver_tester.. | 00000000
’ finterleaver_tester. |1

L"’ finterleaver_tester., | MMM HHKK

& finterleaver_tester 1 r N
@& finterleaver_tester. |1 . nrrrvruranhenr
& finterleaver_tester [1 r

j’/imerleaver_tester. Qaoooo00oon AR VR BB R
Ofinterleaverftester sendl JER P R R R
OJ‘imerleaver_tester. send0 R B
& finterleaver_tester | 0
@& finterleaver_tester. | 0
& sinterleaver_tester. | 0 A I 1 )
@& finterleaver_tester. | 0 r
& finterleaver_tester 1
& finterleaver_tester. |1 nnnnojuenur
& finterleaver_tester |0
& finterleaver_tester..| 0 1
& finterleaver_tester 1
0 finterleaver_tester..| 0

L“ finterleaver_testar | X RRKEKKK X

j’flmerleaver_tester. HE.9.44.0.3.9.4
= 4 finterleaver_tester. | 0001 [ b
torrenrc boccccoc beccree beoceceo beoccoooc booccene b
bkt BAETE Jas ns 400 ns 600 n:
P — | =

$ vsim c —vcdstim c.ved

Mentor Graphics
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Expanded Data requires Data Management
Message Viewer
m Organize all simulation messages

(
S T eri ot

(9

PRile  Edit View Windo

s CFoés other-windows-for-auickisolation of

I
nroblems

L Transcript
File Edit Wiew Window

| D=
"1 Messages | Time: | Obijects ‘ Region | File Irifia
=y SOF (8]
=gy Warning (3]
f= #Wamning: [vsim-SDF-3438) Are_count.sdf[363): Anndtating cell divers of INTERCOMMNECT source port. Ops .f1e_count sdf363)
Tfm " Warning: [vsim-SDF-3438) /ro_count.sdf{364): Annatating cell drivers of INTERCOMMNECT source port. Ops JArc_count zdf{364]
Cf= e wamning: [vsim-SDF-3438) Aro_count.sdf{365): Annatating cell drivers of INTERCOMMNECT source port. Ops .Arc_count. zdf{365)
= Wwhamning: [vsim-SDF-3438) Are_count.sdf{366): Annatating cell drivers of INTERCOMNECT source port. Ops .#rc_count sdi{366]
= Wamning: [vsim-SDF-3438) Are_count.sdf[367): Annatating cell drivers of INTERCOMMECT source port. Ops .fro_count sdi{367)
= Wamning: [vsim-SDF-3438) Are_count sdf368] Annatating cell drivers of INTERCOMNECT source port Opz Are_count =df{368)
e whaming: [wsim-SOF-3438) Ao count sdfi369) Annotating cell drivers of INTERCOMMELCT source port, Ops .f1ie_count. sdf(369)
S = Warring: [vaim-SDF-3438) Are_count sdf370): Arnatating cell drivers of INTERCONNECT source port. Ops .f1ie_count sdf370)
=y TimingChecks [7]
=gy Emor [7]
f= cell_lib.v{50): $hold] posedge clk:1653200 ps, posedge d:1654910 ps, 1800 ps ); 1654910 pg(+0] clk d Joount_tb/dut/rd  cell_lib.v[B0)
g cell_lib.v{20): $width] negedge a1654010 ps, 11654320 ps, 1100 ps ); 1654320 ps(+0]  aMIL foount_tb/dut/id  cell_lib.v(20)
~f= cell_lib.v{33) $width] posedge a:1654320 ps, :1655830 ps, 1100 ps |; 1655830 ps(+0] aMIL Joount_tb/dut/bd  cell_lib.v[33)
_Q cell_lib.v[51): $hold[ posedge clk:2580 ns, negedge d:2580910 ps, 1800 ps ); 2580910 ps(+0) ckd Aoount_tbAdut/rd  cell_libw(51)
_Q cell_lib.v[50): $hold] posedge clk:4353200 ps, posedge d:4354910 ps, 1800 ps | 4354910 ps(+0] ek d Aoount_tbAdut/rd  cell libw(50)
_Q cell_lib v[20]: $width[ negedge a:4354010 ps, 14354920 ps, 1100 pz ); 4354520 pe(+0] aMIL doount_th/dutd/id  cell libw(20)
_Q cell_lib.v[33); $width] posedge a:4354920 ps, (4355830 ps, 1100 pz |; 4355830 pz(+0] aMIL doount_tb/dut/bd cell libv[33)
=rpmy Mizc[3)
=) Warning (2]
T ‘Q = Wwharning: [vsim-3017] d:/parts/SDF/re_count/re_count.v[25]); [TFMPC] - Too few port connections. Expected 5, found 4. Ops Joount_tb/dut/t3  diAparts/SDF frc_count/ic_count.v[25]
e Warning: [vsim-3017) d:/parts/SDF Are_count/re_count.v{29): [TFMPC] - Too few port cornections. Expected 5, found 4. Ops Joount_tb/dut/rd diAparts/SDF frc_count/ic_count.v[29]
=y Mate [1]
_Q [wsim-3587) SDF Backannotation Successfully Completed. 0 ps(+0) Aoount_tb d:/parts/SDF /ro_count/count_th.v

<
F4 Tranzorpt | 51 Message Viewer




Agenda

m Performance
m Debug & Analysis

m Coverage
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Unified Coverage DataBase (UCDB)

m Best capacity and
performance

s Most comprehensive
m  Open and flexible

Test
Code Functional | Assertion 0-in User Test
gy

ModelSim uesta

Management
l Open Read And Write
O API, ‘C’ Functions & CLI

Vce::rification - . 31 Party, Other
overage S = Mentor Tools &

Analysis & <€ > UCDB < 1€ User

. i T
Reporting = Data

Database Toolset, load, copy,
merge, rank, report, analyze

L,

Custom Programs Written In ‘C’ or TCL
& Scripts Scripts Using CLI

—

Graphics

C mphlgy Mﬂl&m 6.5 W -




Code Coverage

= Measures language coverage

QuestaSim 6.5 (Coverage View)

. Have you executed each: Eille Edit Wiew Compile Simulate Add Stijcture Tools Layout wWindow Help

D-2RB2E LB AT B[ v w1 £ 2 a0 @ | chartar e s e Y
m Statement S QN [EFE ERE Ty
= Branch AR 08 | e
ey -GEE desiqns/tmefCollatoralf¥h_owm-2 0jethernet_dutjeth_registers.y - by Fle Hal x|
| CO n d |t| 0 n Design unit | Total coverage His | BC | Ln# | |2f
. 2l mimt sth_mim 75.6% + ¥ 1006 else |
] EXpreSSIOn &l chaen eth_dockgen 97.4% e 1007 SetRxCIrg sync3 <=#Tp SetRxCIrg syncZ;
o shftrg eth_shiftreg 41.4% 1008 SHd - -
- o outctr eth_output... 65.0% _[ 1009
u Or ToggIEd eaCh blt {‘ ethregl eth_registers 90.5% s 1010 always @ (posedge Clk or posedge Reset)
sl maccontroll eth_maceo... 89.9% 1011 begin
gl e i 80 50t 30£ 101z if (Reset)
- reethmac Sl J b 1013 SetRxcIrg <=#Tp 1'b0;
: = v + 1014 else
bd
] BeSt used at bIOCk Ievel f": qui"_'m_checker ailithe < 1015 BetRMCIrg <=#Tp SetRxCIrq sync2 & ~SetRXCIrq syncd |
o tx _fifo eth_fifa 86.8% 1016 end |
E - t H d « o avlre fifochecker vl ffa 1017 =
— asler to exercise code i e so0 || v 1018 always @ (posedge ReClk or posedge Reset) f
_;_1 1019 bng;n.

aspects fiK g ' e
— Ensures blocks are tested & S22 =
ready for integration i

I [topi
o [topfdct/wishbane.

eth_spram_256x32 3 [ |
o [topjdut/wishbone... eth_bd_ram_cov 1 1 0 100% e
ol [topjdut/wishbone... eth_fifo 21 17 4 a1 I 26 21 5 60.6% N 16 14 2
&l [topjdutjwishbone. .. eth_fifo 21 20 1 95.2% [ 26 5 1 96.2% (| 16 12 4
= Built-in - J -
] Transcript i Hl x| (D Coverage Detals ————:—————— # df x| |(E Missed Expressions - by instance = Ha x|
L OW OVe r h ead # reading madelsim. ini ~| [tnstance: nerge:/top/dut/ethregl = |\ [#[missed Expressions =l
— Questasim> coverage apen merge.ucdh File: ../ethernet_dut/eth registers.w Hul) eth_vishbone.v
# coverage read -dataset merge merge.ucdn Cine:. 767 = ;
H - # }i QuestaSi 6.5 Jan 20 2009 3 X 696 assign ReserTxBDReady = TxDonePulse | TxiborcPulse | TxRet...
m compatible with most 1 Froremiopsmmecoge ey X 5 TaResdy <oty sam dol 5] 4 (ren o
. - - # Jf Copyright 1991-2009 Mentor Graphics Corporation JWrite (RXCTRL_Wr & Write by <= _ .
optimizations Wi AllRights Reserved. X 713 assign SrartTxEDRead - [TxRetryPacket NotClearsd | Txdtatm...
p # 0 UDF table: (Short Circuiting Disahled) X 746 =ssign TxitatusWrite = (TxDonsPacket NorCleared | TxhborcP...
# Ji THIS WORK CONTAINS TRADE SECRET AND RYCTRL T 53
E t # /i PROPRIETARY INFORMATION WHICH IS THE PROPERTY | Urite[] X 832 assigm MasterdccessFinished = m wb ack 1 | o vb err i
# Ji OF MENTOR GRAPHICS CORPORATION OR ITS LICENSORS I 1158 rx_burst_en<-#Tp MasterWbRX =
a-sy O use # Ji AND IS SUBJECT TO LICENSE TERMS, | | (BXCTRL_Wr & Write[(]) X e = >
1 count ||| X 1173 rx_burst_en<=#Tp MasterWbRx
H i h Ca aCit and e rfo r ance | #*:‘Warmng‘ gere‘wa) ]nfurmaéwbnn has not been perfectly preserved duri - || —=--- Sl [ R oo S ——
l I | g the merge of fie merge.ucdt’, 3719 0-0
g p y p || IF vou use ‘coverage analyze -test!, test fitering in the Tracker GUI, 1358 - 00 X 128 - deq( (ReadTxDataFromfite wh & ~
i or test ranking, results may be inaccurate based on this merge. = 1230 .write (MasterbTX & m wh_ack 1)
0 L L 3 Wb ks
|]# For more information issue the command *verror 6846,
{|#  For more details, rerun the original merge with the “verbose’ option . ) FX 149 assign TeRetryPulss - TeRetry wb ¢ ~TWRetry Wb g
st Expression: 2 out of 3 (66.7%) covered. X 1421 assign TxAbortPulse = TxAbort wh & ~TxAbort_wh_q
4 merge. ucdh opened as coverage dataset "merge . LY 2126 (ShifeVillEng o LastByteln ... <

L ; = | I e T [ [ € ) € e [k [E [ cey] <
m  Improve verification throughput e bt -
— Rank UCDB test files and
eliminate regression tests that do
not contribute to coverage
metrics

. Mentor Graphics
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6.5 Coverage Update

s Improved FSM recognition

— Must use vopt

s UCDB capacity
— 20-30% memory footprint reduction

s Coverage remove
— Elimination of test specific data from merged UCDB file
s Fine-grained exclusions

s UCDB preserve count merge
— Enables detailed analysis of merged coverage data

—XDNANAOINAO (.OVerade v)saniiity

Mentor Graphics
ModelSim 6.5




Comprehensive FSM Debug Solution

S(=1E3

File Edit Wiew

Select FSM from list State diagram animation linked

to active wave cursor

@B ne|

|
}QLTTh_so g3 : --5|J

) irn: ,|"--'iu:|r3u:ut BIDUTE.., 4
|
M Lihrary[ = Files “g(:apacity 1'@ sim 23 FaM List
.sim:,l'video_tb,l'DUT,l'present_state /I
T — State variables identified
oteas with FSM icon
J
.Transcript HHE
# 49245 ns
wsIM 2> j B - | B
I.|N0w: 46,900 ns  Delka: 1 |sim:,|’video_tb,|’DUT ||Recursive Mode A

Mentor Graphics
ModelSim 6.5




FSM Debug with transition expressions

CEX

*.. sim:fvideo_tb/DUTY| present_state

File Wiew Tools ‘Window

sim: fvideo_tb/DUT fpresent_state

g1°8 [%3 [23 (B il

|aa ey

Control display of:
* Transition counts
* State counts
* Conditional paths
* Balloon popups
* Wave cursor linking

Count: 0

FSM states:
* Brown - Reset state
* Yellow - Previous state
* Green - Present state
* Blue - Not one of the above

Cond1: (mode == 1"
Cond2: (reset =="17

Count: 0

Cond: {end frame =="7
Count: 1

Cond!: lrode == "7
Cond2: (reset=="

Cond1: (reset=="]

s_sample
282

Cond. Iend frame =="1})
Count: 281

Cond: (mode == 17
Count: 2

Cond: fvert_sync==")
Count: 1

Cond: lfvert sync=="1]

Count: 177

. Mentor Graphics
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Code Coverage Reporting Efficiencies
m Includes complete coverage result details
= Easy reporting to management

A QuestaSim Coverage Report Web Export - Microsoft Internet Explorer m] \&|

File Edit View Favorites Tools  Help o

Qe - () \ﬂ @ _h /T]Search \_‘:‘\?Favnmtes & 2 ; = - E\H g i by

ZA QuestaSim Coverage Report Web Export - Microsoft Internet Explorer

3 File Edt Wew Favortes Tools Help "
Address [ citemplcovreportiindex. il A o s T % o
5 Qe - ) |ﬂ @ () ) seanch g Favorkes {2 Sl H - LJ % “ i@ g 3
QuestaSim Covel'age Rep(“-t address & Ciitemplcowreportiinde bt v B ks
o= - ~
i feoncat_tester a4 5
I8 corcal fester(CHIPAOND Test record forr CPURegisterTest
+r itestplan
i AestplanTransmitter - & . & feoncat_tester 1
i festplaniPre:processer Coverage Smumary : B Jcancat testerCHIFBOND re_defined attributes:
< NestplaniPost-processar B ftestplan .
+r fAestplaniFrame_Store_Arbitrator METRIC ACTIVE HITS COVERED A festplan/Transmitter

ATTRIBUTE VALUE
TEST NAME CPURegster Test
FILE MANME regression_Tue_Apr_ 17_06:08:53/CPURegisterTest1 176804470 uedb

+4r testplan/Pre-processor
+4r testplan/Post-proce:

+dr ftestplanMicro-processar_Interface

& NMestplaniAll_Cade_Coverage Statement 2657 2547 ARk

i festplan/Directed_Tests Branch 1998 1858 ERED
< ftestplan/All_Assertions

Expression 711 552 77.6 %

DATE 17 Apr 2007 06:08.07
Condition 1333 [P 946 % e stplanfall_Assertions TUSERID darronm
Toggle 2230 1679 753 % CPUTIME 15.400000 5
State 17 17 SMMTIME  15000000.000 25
Transistion 45 37 822 % TEST STATUS WARNING
Tests : SEED ’

-assertdebug -coverage -lregressionTue_Apr 17_06:06:53/CPURegisterTest] 176804470 log -wif

2 VS ARGS regression_Tue_Apr_17_06:06:53/CPURegister Test1 176804470 wif -GTEST=4 -GSIM_TIME=15
TESTNAME s Coverage Totals
CPURegsterTest

TEST ARGS  (None)
Random? darronm 316100000 324000000 000 ns COMMENT  (Hoze)
Random14 darronm 44430000 66000000.000 ns T

DataTest darronm 8830000 15000000.000 ns

FifoTest darronm 10120000 15000000.000 ns User-defined attributes:
VariableTest  darronm 10.330000  15000000.000 ns

IntialTest darronm 10320000 15000000,000 as ATTRIBUTE VALUE
Random? daronm 331160000 370000000.000 ns REGSeed 0
Random10 darronm 39160000 44000000.000 ns VARSeed 0
TsDataTest darronm 11680000 15000000,000 ns SI_TIME 13
Random13 darronm 0210000 21930.000 ns SCRIPT runall da
ModeTwoTest  darronm 11740000  15000000.000 ns COMPILE sompils do

modelsim tcl
H regression_Tue_Apr_17_06:06:53/CPURegister Test 1176804470 wlf
TeS t D et al I S AME regression_Tue_Apr_17_06:06:53/CPURegisterTest1 176804470 log
12 v
& Done 4 My Computer

Feport generated by QuestaSim on Tue Apr 24 0




HTML Coverage Viewing

2} Questa Coverage Report Web Export - Microsoft Internet Explorer.

File Edit Wiew Favorites Tools  Help

eBack @ J \ﬂ @ _h /':\J Search “5::( Favorites @ [:’:2' :_\', lﬂ_.;l @ _J ﬁ ﬁ

=19

Address |@ Zikmelinterleaveriavml2, Dvhdl_dutihz hml

v|G0 Links > | @5 -

AE |

- gl itopipins_if

- [l ftopidutififolrar_block
ol topidutiout2wire

..... ol favm_pkg

----- ol iinterleaver_tr_pkg

----- il iinterleaver_svc_pko

----- M finterleaver_env_pko

Branch Coverage Misses Detail For /top/dut

interleaver rtl.vhd:251

Specify design
Hierarchy

1ILDuE_E =]

interleaver rtl.vhd:252
ZERD FALSE ifjout_hs = '1')

EEI’]

then

‘j Local intranet

_Mentor Graphics
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VHDL

= VHDL 2008 support introduced

— Predefined operations on scalar (5.1.5) and array
(5.2.1.3) types

— External Names (8.7)

— Package STANDARD (16.3)

— Standard environment package (16.5)
— VHDL Encryption (24.1)

= Enable by setting vhdl93 = 2008 in modelsim.ini

Mentor Graphics




ModelSim 6.5 Functional Verification

= The best execution
— Integrated platform available today
= The best technology
— High capacity, high performance and throughput

= The right strategy
— Make every verification cycle count!

Mentor Graphics

~ ModelSim 6.5
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Additional Mentor Products
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Processor-driven Verification

= Allows test efforts to span multiple stages of the design
- test reuse across the project

Testbench-based
tests

Processor-
Driven C test

High-Level RTL/Gate Emulation Prototype  Post-
Simulation  Simulation or FPGAs Fabrication

s Questa Codelink provides the critical features to

support processor-driven, including multi-core
verification

Mentor Graphics
- ModelSim 6.5




ardware/Software Correlation

> Codelink Source View O x
g T

In #| =]

75 main(}

76 i

77

78 int k, i;

7a int resnlt; = —

a0 har shuf[16]; | 4 [ BE[ 100ns 4 (2 b Wﬁ‘ﬁ"ﬂ"‘nl“ QKLJHKB umé‘ ]

a1

a2 unsigned long *ptr, i; o | ) : ) N ) ) ’ N =

23 ==

a4 #(unsigned long *) FLO_GOUNTER = 3000; /% FIQ every 3000 clocks */ N N | i [N [] 1 | § il | | il

gg *{unsigned long *3 IRO_COURTER = 7500; /% IR0 everp 7500 clocks */ | | ] | 'i’u. (K] ] [HKI] |C1 | (I ]
-

a7 £F Write unsigned into LAWEARD & LAWARD */ | r [ |

a8 A% Write Page table Entrp For 0x00010000 , 0x11000, 0x12000 *5 L ] ] 1' l— I H

g9 init_pagetable {0x30004000%; - — - - e i Jll

a0 write_pagetable entrp(0x0, 0x20000000, 0xFFEOO00S, DxFFEOO0SEY; {i} |

91 write_pagetable_entop {0x0, 0x20000000, 0xFFEOS008, OxFFEOS03L);

a2

a3 = (umsigned long %) 0x30300000;

a4 *(ptr) Tx000£E60D;

ac

ag i= *{pto);

a7

98 ptr = funsigned long *) 0x30300c08;

ag wiptry = Ox00010000;

100 ptr = {unsigned lo ng *y 0x30300c10;

101 *(ptr) = 0xB0400013; #F

102

103 A% BR1, OR1 registers */

104

10s tr = {unzigned long *) 0x30305008;

106 *(ptr) = x10001801;

107 ptr = (mnsigned long #) 0x2030500¢;

i0e

109 “¢ptry = 0x300000c14;

110

111 wylte ergsbakle sntou(Dxd, (x@ODDDHGG DxifGEIODS, DI

112 I

118 citespagadabulesntcp il 10003008

114 f 2 X % LA

115 % 3

116

117

118 =

1149

120 - - -

121 e A —trrt et T

12z

122

124 for {j=0; j¢32000; j++) {

125

126 pprintf( )

127 init_cre32i);

1 O T (ORI

129 pprintf( ¥

120

131

1328 for (k=0; k<32; k++y {

133 pprintf( i Delta: 1 Y

124 itostefk, sbuf, 167; d

135 pprintf{sbuf); /

1 I
1 Jzoftware/main.c l Dizazzernbly ﬁﬁ
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Multi-Core Processor Debug Environment

Eile Edit ¥iew Compile Simulate Add Wave Tools Layout Window Codelink Help
‘D@Uéi H Cortaifis /H Layout [Simulate ﬂ“g;qtﬁuﬁ_@ﬂ Ex;.,ig#é”@aq@‘
prac_1 o & (]| ol &
Address  Data | [#ddress Data & q H m b
112 Disassembly
demo_diag. c 203 for (i=MEM BASE; i<MEM EASE+TEST SIZE; i++) { I
T0000044c E29404G0  ADDS 12, rd, #0xc0000000
30 L0000k 4 5 000000450 22500064 SUBCSS rlZ ri2, #lxed
00000040 40000040 40 0 000000454 ZA00000B BCS nain+0x4C #0x00000458
00000050 40000050 000000458 EAQDOOOL B ains0:28 #0=00000464
- = - : demo_diag o 203 for (i=MEM BASE; i<MEM BASE+TEST SIZE;, i++) {
I~ 00000045¢ E2844001 ADD o4, o4, #1
0 0 000000460 EAFFFFFY B main+0x10 #0x0000044¢0
SCTTIT - dena_diag. o 204 + (char *) i = (char) i;
00008660 40000050 4 - UL 00000464 ESC44000 STRE 4, [rd, #0]
00000030 | 40000030 o0 T Naiin 505 o & e
DDDDDD4EE ESD47000 LDRE 7, [r4, #0]
demo_diag 206 if {1 0= o) |
/| Hdt AN = Bo00004c E1540007 o 4,17
4|5 4|3 000000470 0AOO0003  EBEQ maln+[|x4E #0x00000484
42l L pange | | P
e R el 000000474 E2B55001  ADD IE,IE,#l
Address Space: default  Start Address: 0x) Calumns: |16 Address Space: defaull  Start Address Columns: 16 dena_diag ¢ 208 FEROR_LOG = MEMTEST_E¥TE;
000000478 E3AN0001  MO¥ 0, #
000000470 E3ANIAED MOV rl, #0xe0000
DDDDDD4ED ESBIDDDD STR 0, [r1, #0]
proc_1 Ol || demo_diag, c )
—am! UUUUUU4E4 EAFFFFE“I nain+0x20 #0x00000450
demo_diag. o or (i=NEM_BASE; i<MEN BASE+IEST SIZE; i+=2) {
[Guperyison Saved General Purpose Regist TPFoarar Cower ] 000000468 E3ED4440 4, #0x40000000
|Supervisor Saved General Purpose Regist +_|Stack Pointer demo_diz 212 for (1=MEM_BASE; i<MEM BASE+TEST SIZE; i+=2) {
SFSR_SUC  Ox00000010 |Supervisor Saved Frocessor Stabus Regis OxERG00610[Current Frogram Status Register TO30004z0 xo8bdc) Abos  <Ifad, #UXCUUUUUUU
T . e e 000000490 22500064 SUEBGSS rlZ, ri2, #
Thit | TH General Purpose Register 0 R Sy e et #UXDUDDMCE v
Fhit _enable F General Purpose Register 1 i
S;;:g : s E Eorarat ;:::Z: ;::Z:: - T Disassemply [ infts [ reset_vestors.s [ demo_diagc RE|
Tflas | Cal General Purpose Register 4
Zflag | Cereral Purpose Register B - proc_2 al
Nelsg | i 0 General Purposs Register 6
Gx00000608 _|General Furpose Register 7 ‘ q H b
Ox0000000_[General Purpose Register 8
Ceneral Purpose Register 9 7| 112 dscratchl/multi_test_datafsofhware/demo_diag.c
=) J = ] = P In# | =
5l &%) 192 int errors;
General | Status | Fig | sve [ awt [ g [ ond [ Usr [ cp1s 43 -[Ganeral [ status l Fig j SvE l At J Irq l Und l Usr l Cp1s ‘ KiEd] 1 R
194 unsigned long o
185 int p;
196 unsidned long config hits;
18| wave - default + %] 197 char vart_in_puffer [TEST_SIZE], uart_out_buffer [TEST_SIZE];
198
< 138 errors = 0;
200
i 201 /4 Memory Test
— Instruction Busg ———| 202
8. 1O O o B3 for (<N BASE; <MK BASEATEST SIZE: irs) |
et T preieren e o " i =T = 204 + (char #) i = (char) i;
‘ﬂ El Immmmmmﬁmwmmmm 205 e e
LS L IS WS 1 ER i 5] 206 S if (1 != o) {
207 BILOLS ++
208 ERROR_LOG = MEMTEST BVIE;
2na 3
210 3
211
212 for (i=MEM BASE; i<MEM BASE+TEST SIZE; i+=2) (
213 + (shorE *) i = (shart) i; J
214 o = * (short *) i;
215 if (i 1= o) {
216 EILOIS ++;
217 ERROR_LOG = MEMTEST SHORT;
218 i
218 i |
i P4
| mlwars 0l I Disassembly J resel_vectors.s l inits | demo_dlag KIE)
im:‘pxhench o
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Mentor’s 0-In® Formal Verification Solution
Delivers ...
= Highest capacity and T —
performance
= Extensive Design Style
Support

= Smart integration of
formal verification with i
simulation el o i 57

s The largest library of assertion IP in the industry
= Intuitive graphical analysis and debug
s Questa Coverage database enabled
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O-In® CDC Verificaton

[Deea tvess wEs|[sE0nb [Nadirsx< @2 0DE | aaR[+

v~ Structural CDC verification e

— Automatically identifies all clocks and
clock-domain crossings (CDCs)

‘/ Verification of CDC protocols

— Automatically proves CDC Protocols
— Simulate CDC protocol assertions

v~ Silicon-accurate RTL simulation

— Mimics the metastability effects in
synchronizers

Accurate Coverage metrics

— Provides a measure of completeness for
the testbench as related to metastability
Issues

i _log

L
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Expanding Debug Feature Set

Improves Productivity

= Advanced waveform viewer m  Message viewer (6.2)
s Schematic-based Dataflow m Source annotation (6.2)
window = TLM Viewing (6.2)

= Integrated assertion browser = Post Simulation Debug (6.3)
= Functional and code coverage  w Textual Dataflow (6.3)

including FSM = TLM Analysis (6.3)
= Performance analyzer = Verification Management
=  Memory viewer (6.3)
=  Waveform editor = UCDB Browser (6.3)
= Signal Spy = SV call stack window (6.3)
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