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Riviera Overview

- Wiviea - MaveformYiewr + ]
Eile Edit View Waveform Search Library Compilation Simulation Tools HES Window Help & ox
ez i % & || = 5 | 6% i ojack zl=» w e fioms He|n[=i=5=] soonst [z
e« @FASLQaQEa Q- 185 &N 5% %% 6% |
[0z 12/rojectsrundilack [ » w1 p [100ns =«
(Bbjack Name vaue  |st. . S0 . . 100 . . .180. . .ZO00. . .250. . .300. . . 350 . ns
=-Files : 2 : : "
#sre =BIN uu T EELD) =
-[10bjack.mgf t
[11bjack.mgh BUST = waveform Viewer *
-[13bjack.mgf MD """ H """ Elle Edit View Made Help
-Libjackepr b gHes@hainaaaGeaRi &l 2 %55 5% e % | r koo Hu
Sglﬁctlﬁg maD_| Name Value |m Imfl 850 00 . . . 750 . - 800 - Bso ©.oa00 . . 850 . . 1000 . ns
jackli P—— -
-[(bjack.out w GEN_C| 1020.336 s | =
EI Design bruwserl Filesystem E|  » GEN_RI i
A L holn |
e+ fk and2 : andz (andz_arct=] i
@ line__15 mal_H 2o [ 7
= {Fbed2led : bedzled (bed: || n
& line_ BS marl |
rline__76 +Q ]
& line__a1 @ LEDS T
B line__pa o ’
& hinzhod : binzhcd (hinz NEW_
B tjack  bjack (StuctUre: |y g7 |
1k bjack_c : bjack_c (bjacl He Edit wew Hep
Lk oen : oen (top Ievel]_';l wSygh—— = —
« o || [[ 57 [ s [EEEE R R w6 »‘
| % W) top_allvhd | Detals |
- * display_fir 100.00% - 100.00% Results for selected item Results for selected item | |
X 214 EKERMEL: Time: 0 ps, Iy L U3 - usbrsctx ¢ usbrats )68 42% - 86, and all it's children
215 EKERMEL: stopped at time 4 U4 - dlisplay_corr 100.00% - 100.00%
216 run 100ns B US - cisplay_err 100.00% - 100.00% =
217 EKERMEL: stopped at time T U - cisplay_org 100.00% - 100 00% — v
218 run 100ns & ine__157 100.00%
215 KERNEL: stopped at time Object  [_ofram || Less
220 run 100ns
221 KERNEL: stopped at time [] eof wodRadic [hex =] AdoressRadke  [rec =
222 run 100ns
223 KERNEL: stopped at time . o _Menu | Address Start: [o EPLL1Ons.DEOMNE =l
224 > El —
c o f1 )23 ]a|s s |7
Staterner || 0 00/ 00/ 00| 00| 0g onfoff | mWame | status | R
o0/ 0o, oo] 00 Nia ; = -
Exeouted o reset ok __I 5 .I.. )
Hat Exec aoverflow ok

4 | |

Instances | Units | Uinussd subprograms

load
ass
ass
ASE wWr

addr_aok
t-mp‘._;

stop bit
assert_r

check da

failed
ok
alke
ok
ok
ok
failed
ok

ok

M

Features

IEEE Compliant VHDL
and Verilog Mixed
Language Simulator

Design Browser
HDL Editor

Waveform Viewer and
Editor

Code Coverage
Memory Viewer
Design Profiler
SystemC Support
Assertion Support

Hardware Acceleration
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Riviera Overview

HDL Entry Simulator Interfaces
eVHDL: IEEE Std. 1076-87 & 93 -PLI
eVerilog: IEEE Std. 1364-1995, *VHPI

Verilog 2001, System Verilog 3.0/3.1  «SWIFT (Synopsys)
*EDIF: version 2.0.0 SystemC

Third party tools interfaces Mlxed
*Debussy (Novas Software) eSpecman Elite (Verisity) VH Dlee”IOg/EDl F
eMemory Models (Denali) eTestBuilder (Cadence)

-Specman Elite (Verisity) -Visual Elite, Virtual cPU (Summity Common Kernel

microsystems
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Assertions In Riviera

Assertions Entry Mixed
OVA (available) OVA/SV/PSL
SystemVerilog (planned)

PSL (planned) Generic Assertions Entry
HDL interfaces Outputs

*VVerilog eSimulation

*\VVHDL Synthesis

Tools interfaces
«Code Debug
\Waveform

eCoverage

eFeedback signals
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Direct Complilation Tecnhnology

Model and assertions checkers HDL modd & OVA assertions
compiled together into a single
simulation unit

Fully-optimized machine code
generated for integrated unit

Compiled unit is compatible
with generic mixed HDL
simulation environment

Execution benefits from all Vachine GodeGen,
simulation speedup
technologies in Riviera
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e D uign_verifica tion Company




Optimized Assertions

Simulation

Processes

Kerneg

Viodd data

simulation

loop

Utility

I

routines

by

Checkers

(D
R)

HDL processes:

n-value logic,
kernel interrupts,
extensive
communication

2-state logic for
direct translation
into machine
instructions, no-
interrupted process
code, minimal
kernel
communication &
synchronlzatlon
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Simulation Performance Control

s e assert : check (if (TxValid & Busldle) then
* Usethe if-then clause to (XcvrSelect && (#[1..2] SYNC)) ||

activa_te as_,sertio_ns N (XcvrSelect && (#[8..16] SYNC));
specified time-windows only

Bu sIdIe
TxValid _l_\.l_\_l_\_
« Assertion process will be cPU load
suspended when an idle- -
state is detected r

700
600

e Embedded assertions in
Riviera have nominal

impact on simulation :zg
performance B Asserts
300+ B Model

200
100
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Universal Source Entry

Mixed-HDL entry Mixed-FVL entry

Cross-references Cross-references
ﬁ—‘ L =—

SystemV erilog
Signals PSIE and erhers

referencing
Unified Assertions

Units Semantics

binding
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INIDIERERIAVA EV/IC entiy

(CeUEgEneraon

Eile Edit Search Compilation Simulation Options Help

| »

I E| < L A E E EE | 515 49>

184 CACC_BUS ( ACC_BUS), ;I

185 CBLOCE_JHMP { BLOCE_JHP)

186 )

187

188

139 az=ign SFEDATS

190 =10 x|

%g% az=ign MEMADDE gl edie Search compilation Simulation Options Help

193  assign MEHMRD = 1

194 2 scope U1 T2 .72.TU_al18051

195  assign STATE[(2 1

196 a==ign GSTATE[: 4 clock po=edge CLE

197  assign STATE[!S 1 _

194 = event eX_interrupt_flag INTO & T_TI TCONH[O]

1499 7 event serial interrupt_flag : SCON[O] | SCON[

200 always @®(RST) © event timer_interrupt_flag U_I TCOH[E] | U_

201 event interrupt_flag ex_interrupt_flag | =e

a2 checl{ ADDRINS 10 event blocked_interrupts : interrupt_flag & |

A 11 event pc_interrupt_addr INSTADDE == 8'h032 |

4i | 12 event jump_to_interrupt_addr blocked_interr
13 T

l 14 S« If all interrupts are blocked (flag IE[7] = 03
15 S to interrupt routine address
16 az=zert jump_to_bloclked_int forbid{jump_to_inter
17 T

14I I




Universal Source Entry

HDL source with embedded assertions

ata'\Yerilogitestsdag'test'asserts 8051 ush_monitor_.¥ ] 24
File Edit Search Compilation Simulation Options Help
HDL IEEEIEREIEE Y S E A==«
mur Ce 1 module USE_Monitor{CLE. Reset llneState FiActive RiValid, RiValidH R¥Data. TEValid, K TEValidH. |
2 input CLEK:
3 input Reset:
4 input [1:0] LinsState:
5 input RXActiwve:
-C S 0p] OVA 6 input REValid, REValidH;
7 input [15:0] R¥XData:
i input TXValid.TEValidH:
9 input TXReady:
10 input [15:0] TXData:
11
12 ss@zlk pozedge CLE
13 ~*@oya
14
15 < Simple transmiszsion from HOST to USE. HS node
16 event SendToken to USE . if (posedge REActive) then
. . 17 #1 {(posedge REValid) && R¥ValidH
18 ¥l (negedge EXValidH)
ur Ce Sp I Ing 19 #1 (negedge REValid) &é& (negedge REValidH):
20 event Start_Data_Transm_to USE : (possedge REActive)
21 #1 ({pos=edge REValid) &f: {posedge REValidH):
22 event End Data_ Transm to USE : ({(negedge REValid) && (negedge REValidH) &é& (nege
23 #1 RiEValidH && (negedge REValid) && (negedge REAc
24 event USE Data_ ACE : #[1. . 10] posedge TEValid:
H DI_ entry FVL entry 25 svent USE_Data_ACK_End : (TEValid & TXReady) * [1..10]
26 1 inegedge TEValid) && (negedge TEReadv):
27
28
29
C d t' a0 aszszert Host_RST HS Reqg : checki{Host_REST HS):
31
O e ga’.l er a Ion 32 az=zert LineState Reset @ check{lineState RST cyclel):
33 azszert LineStateForbidSeqg : forbid({LineState_RST cwclel):
34
35 azzert A=l : check(SendToken_to USE); —
36
a7 */
a8 endnodule -
el
Y I— _>l_I
| [ Lnze, col3z 4
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File Edit Search Compilation Simulation Options Help
JJD FIERIEEL Y B EEIEEE RS TR
nodule USE Honitor(CLK. Reset . LineState. REActive, F¥Valid. REValidH.RHData. TEValid. TXValllA

2 input CLE:
3 input Re=zet;
4 input [1:0] LinseState:
5 input EXActive:
G input REValid, REValidH:
7 input [15:0] EXData:
g input TEValid.TEValidH;
9 input TEReady:
10 input [15:0] TEData:
11
12
13 zequence  @(pozedge CLE) SendToken to USE = (Sroszs({RHActive)) =3
14
15 [1] : Sro==(RXValid) and R¥EValidH ;
16 srose(REValidH)
17 Sfell{REValid) and Sfell{REValidH)
18 ¥
19
20 zequence @{posedge CLK) Start_Data Transm to USE =
21 srosze(REActive)
22 Sroze{REValid) and Sros==(REVal
23 )
24
25 zequence @{poszedge CLE) End_Data_Tran=m_to USE =
26 (5fe=ll(REValid) and $f=11(REValidH
27 {IREValidH & IREValid & |REactive)
28 1
29
a0 sequence @(posedge CLE) USE Data ACK { [1:10] ; Sros==({TEValid) }:
31
32 =equence @{posedge CLK) USE Data_ ACE End {
33 {THValid & TEReady) =[1:10] :
34 (2f=11({T¥Valid) and Sfell(TXReadg))
Bl ¥ b
36
37
a8 property Host RST HS Req = Host_RST_HS:
39 property LineState FHeset = LineState RST _cycolel:
410 property LineStateForbidSeg LineState RST cyclel: -
4
TR _>I_I
[ [ In4z, Coll g
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Debug Features

=
I U_RaM_1: RaMB4_S8 S8 a
- Y B = - (B HASSERTHIDA_O
e Use assertion as conditional breakpoint B HNITALID |
J B HASSERTHIODE 2 -
o HILITIAL HA A
ERiviera - civData' Yerilog\tech'.ovaforum2003"test' breakponts'strange beh - assertions'srctAuziliary\top.y 4 | | »
File Edit Search Wiew Library Compilation Simulation Tools HES Window Help LI
[~ [t | oo 100 [ e [ o e [0 [N S R Y= =« [ B [ Name | Type [svahue
ERiviera—c:"-.,Data"-.,'U'eriIog"-.,tech"-.,uvaforun12l]l:l3"-.,test"-.,breakponts"-.,strange beh - assertions'src Auxiliary\top.¥ -|EI|5| % % % o CLK <l logic 1 N
Bt G Soucn Wew Ubewy Gowpldion Swibion Db G255 WEs WED [Riviera - c:\Datatverilogitechiovaforumz003itest\breakponisistrangs beh - assertic o CLKEM std_logic 1
IEE TR AT A e & p w el o]0 5=0=0=] 200 ||| o RESET tdlogic 0
J_lullf‘? Q‘H[ X B - | 1= [:k iz =f=t_:[/‘%ﬁ%| o Fxbchive std_logic: 0
E| ggi b afpst for HS & RError std_logic i
nts.’"strange beh - aszertions :I S |z55 —_ n #2 RIVa & Fivfalid stdl_logic: 1
{htestbench.do .| | 256 —— Azsertions for USE - Host B O alidd abed lmmie n
tLTSpéi:l:jll':dvhd ggg ——@clk posedge CLE _El::"-.,Data"-.,Uerilug"-.,I:ech"-.,uvafurun12I]l]3"-.,|:esl:"-.,hreakpunts"-.,strange be _|EI|£|
' 259 Fle Edit Wiew Mode Simulation Hel «
260 —— 2 clk after reset HOST should make request for HE = q_ = = = d pT m.l ﬁ ﬁ" 1o @
261 = K7 T LN &) [ T U »
F- [ wiewer 262 ——@owva event RegHS : if (negedge RESET) then #2 REV: J'| H [ I@ ”E o [@l a . [
. Y siviera project Sgi M Gova.assent. HostEstES.  check [ ReaHS.) [ e w1 e [100ns =«
----%bmp.hmp 5 Mame Wal St | v W0 0. 0 L 25D S0 | 50 ”sl
- [ breakpoint. aw 26| ) -
&5 compile.do 26 ——@ova event HSSet : if (negedge RESET) then #4 |Xos B ™ LinsStats 3 3 |177.9 s 2 )=l
----Dﬁblal_l,l.Cfg SE @—— e assent ISESet S o check (HSS=E 0 o Fothtive 0
g8 l0ad do 5o - L
.. ] Program. bin 27 = Rialid 1
[ Yproiect_lib.epr Hilon ' © R alicH 0
Design browserl Filesystem blowserl Protocoldngsm... J top.vhd _ e [ISEReset 1
x| 85 EXECUTION:: NOTE  : ResUSE_Pause B HowvrSelect] 1 J
86  EXECUTION:: Time: 176 ns, Iteration: 0, Instance: /003, o T Select] 1
87 EXECUTION:: NOTE  : ResUSE_Pause BImae e L
G EXECUTION:: Time: 208 n3, Iteration: 0, Instance: /U3. v ISEFSH Wal i}
59 FKEBHMEL: Error: Assertion 'ResetH3 FiMstate' FAILED at time: 240000 (8 clk), ./srcfush/] -
w.vhd(366), scope: top_all.Ul.hssert USE, start-time: (4 clk) F= HASSERTH HostRstHS 1 —
S0 EEBHEL: stopped at time: 240 ns - 5
91 VUEIM: Stopped at breakpoint in file ‘“g:\Data\Veriloghtech\ovaforumi(03\test \breskponts R ﬁASSEHTﬂ_USBSetHS 0
uskh\protocolpandger \protocolntgrfsn. vhd' at line 366. F= #45SERTH ResetHS.. i0 \ —
KERWEL: Error: Assertion 'USESetHS' FATLED at time: 240000 (& clk], ./src/huxiliary/tey o HBASSERTH_USESetHS [0 -
Assert_USE, start-time: (4 clk) ‘_32-1“?@
94 FKEEBFHEL: stopped at time: 240 ns 17789 ns
VEIM: Stopped at breakpoint in file "o \Data\Verilog\tech\ovaforun2ddi\test \brezkponta LI I bl«l 0| »|
Auxiliary\top.vhd' at line 263, =
— tam
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Finding bugs with Assertions

e Find potential problems in your design that wouldn’t be
detected without assertions:

BUigsan test run In real application .

Host

"MW M W 7 address space
Test passed

I R/W

"M M W W | address space

bt

Test failed due to
assertions violations

Client

‘ R/W

Szt Al DEC
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e Use assertion feedback signal for design interaction:

 Use assertion feedback signal for visualization:

'3 ', Data" ¥Yerilog'tech'ovaforum2003'test' breakponts' strange beh = assertiol

File Edit ¥iew Mode Simulation Help

o [=[ ]

“®

[E@ >~ [f QL aQaQa 1% & s'[".mxfu@ >

MHame Yal...| Sti...

v 10d . [Zoom Out (Chri+-)| . 250

o300

350

® RESET 0 [177.9ns] | ﬁ
® LineState 3 j2 o
B Factive 0
B B alid 1
& Ry alidH 1]
& U5EReset 1
B Kovidelect] 1
& TermSelect] 1
B USBFSM_Wal 1]
R= #ASSERTH HostRatHS i1 —
R= #ASSERTH_USESetHS (0 — F
f—62.1ns{240 ns] =
A [ AR

EC
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Example application:
e Quit test-session on assertion violation
(Don’t waste resources on failed tests runs)

TE Smart_MNonitor : process(InitUSBE TEACE Pause no TEValid_fdbk, InitUSE StatDe
begin

——@zlk posedge CLE
—— #®¥*% Simulation termination when no TEIValid in Pause states | %%
—— InitUSE_TXACE_FPause_wal = 36

——@ova event TEACK Pause : if (Sregl_wal == 36) then #[1. 5] TEValid;
——@ova azsert InitUSE_THACK Pause no TiValid : check(TIACE_ _Pauses):

if InitTSE TEACK Pause no_TEValid_fdbk = '1' then
report "There is no TEValid response =ignal from USE in InitUSE TEACE
zeverity Failure;
end if:

—— InitUSE_StatDat_Pau=e val = 43
——@ova event StatDat_Pause : 1f (Sregl_wval == 43) then #[1..5] TEValid:;
——@ova azsert InitUSE_StatDat_Pause no TEValid : check(StatDat_Pauses):

if InitUSB StatDat_Pause no TEValid_fdbk = '1' then
report "There iz no TEValid response =zignal from USE in InitUSE Statl
zeverity Failure:
end if:

The D"esan Verification Company



Assertion Feedback Sigha

Example USB application:

e Retry initialization step if there is no acknowledge
from client side: e

(Give up after 10 failures)

s
3 Riviera - c:\Data‘Yerilog\tech'ovaforum2003 . test .smart_tb_Ffinish_sim = |EI|1|
File Edit Search “iew Library Compilation Simulation Tools HES Wawveform ‘Window Help o ox

Name Yalue 5{ B4 1 BE 1 B3 1 B 92 1 34 1 86 1 98 1 101 102 o 104 1 06 1 108 o M. N2 o T4 us
= CLK, 1 = E 5
o T¥Data oooo 000 b GO S b ¢ 4 (T Shinonn oo e 14 14
o= Tt alid 1]
B T alidH o
® LineState 1 2 R A e (R
© Reset 1] 4,_| ’_| ’_|
© Aixhctive 0 1 I 1 1 I 1 [T
= ExData Endd A1 foooo Voo N TYEAAT foooo T T oo
© Fyalid 0 1 1 1 1 [
© Rxvalidd 0 L1 1 11 1 [
® TXReady 1]
R HASSERTH InitUSE_THACK_Pause_no_THValid 1 4 4 g -
K| | Hlalolw]

lnad.do | B USBRATHvRd "

x| 22855 EXECUTION:: Time: 12080 ns, Iteration: 0, Instance: /U3. ;I
22856 EXECUTION:: WARNING: Waiting for acknowlege from U3E  (TxWalid)
22857 EXECUTION:: Time: 12112 ns, Iteration: 0, Instance: /U3,
22858 FKERMEL: Error: Assertion 'InitUSE_TXACK Pause_no_TxWalid' FATLED at time: 12144000 (350 clk), ./src/Teatbench/USERxTx.whd(2Z15), scope: to
op_all.U3.Assert monitor, start-time: (374 clk)
22859 EXECUTION:: WARNING: Waiting for acknowlege from USE  (TxValid)
22860 EXECUTION:: Time: 12144 ns, Iteration: 0, Instance: JU3.
22861 EXECUTION:: WABNING: There iz no validate signal from USE. Simulation sequence will be repeated
22862 EXECUTION:: Time: 12144 ns, Iteration: 1, Instance: /U3,

22863 EXECUTION:: WARNING: Hardware BEZET j = _‘L =
IEE TN AN A =l & » wm pfios Ju[w[=l=e=] 130 [[Fm] ﬂ'_";=HL-’ALDEC
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Aclvanced Applications
~
\clvanced Applications
U S B t I . t . t
= c:Data’, Yerilog' tech’, i 2003 test' ush itor/ush itor.awf =10] x
E3Riviera - ¢\, Data'\¥Yerilog'tech',ovaforum2003' test',ush monitor ll c\Data\verdngiEeERERE LeS s e e IEE
- N ) ) o ) . ) File Edit Wiew Mode Simulation Help £
File Edit Search View Lbrary Compilation Simulation Tools HES ‘Window Help
1 ame Walue 1200 \ 1400 ! 1500 ! 100 ! =000 v | zzon ! 2400 ! 2600 ns ]
1 module USE Monitor{CLEK,Reset,Lin=State, REActive. E
2 input CLE:; o CLE 1
3 input Reset:
4 :i.nput [1:0] _I.ineState; © Reset g
: T MiVoria. RXValidH 7 Hnestate : 2080
input alid, alidH;
7 input [15:0] R¥Data: H & TxData 0oon T oomz_Yoooo W oo oono A ooto oo
g input TEValid,TEValidH: ;
9 input TEReady: = Teald a I
10 input [15:0] TEData: o T4 alidH il
11 wire &a;
1z 2 T¥Ready 0
13
14 As@z1lk posedge CLE Bl AxData BE3E Dﬂm JIEE )C}(USDD
15 = :
16 < Rezet and initialization Rrchotive v
17 © Rivalid 0 [
18 < LineState = SE1 pulse "
19 #/@owa event LinsStats SE1 : #1 (LinsStats==3)%[7 © FAxVaidd 0 [] [
20 =S
21 < Hesat cause LineState is in SE1 HASSERTH Host RS, 0
22 ss@ova event RST _SE1 if (negedge Reset) then Li: R= $AS5ERTH# Check_Tr.i0 — = =
23
24 S0 hsmsertion TTHI should set LineState control R= BASSERTH Check_R... 0
gg Ar@ova az=ert Checl_ REST_SE1L check (RST _SE1): R: BASSERTH Check R D s [ — _I
27 Z HS mode regest RiValidH=1 for & cycles
20 s/@cva event HS_Req : #2 REValidH * [6] #1 negedg: A 2l«loln|
29
30 < USE Re=set in HS mnode after hardware reset -
ERT - Pup—— ——————L T T R —— e A T — L i PR, T T — .
. =] ush_display.» (=] usb_moritar. | lnad.do I compile.do I auiliary. do I
4210 B 29904000Incorkrect Transmit Timihg Pattern -
4211 KEEIIEL. Error: dszertion 'Check Transmit_Seq Data' FATLED at time: 29938000 (936 clk), cifDatasVerilog/tech/ovaforumzC
003/test/ush monitor/src/USE Monitor/ush_monitor.vi6l), scope: top_all.Ul.Assert Monitor, start-time: (933 clk)
4212 KERHEL: 29935000Incorrect Transmit Timing Pattern
4213 KERHEL: 29968000Incorrect Transmit Timing Pattern
4214 EXECUTIOH:: NOTE : End of transmission
4215 EXECUTION:: Time: 30 us, Iteration: 0, Instance: /U3,
4216 EKEERHEL: stopped at time: 30 us __3,..._..__.._"
4217 > j
4218 Il The Design x:rufin:.ataur.Lumpanv
[ Ln &1, Cal 1 4




OVA enabled IP Libraries distripution

DI medel & OV A assertions

/

N Y.

(@

Compile Link
Simulate Simulate
Catch bugs
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OVA enabled IP Libraries dis

OV A assertions

- Compile .
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‘P q},@gw Synthesize Sse Any

w|th OVA [ Simulate Catch bugs HDL Simulator
Debug

|
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