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Topics

" What is a methodology? What is it not?
" The timeline

" Some example OVM test environments
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What is methodology?

methodology

1. A collection of methods, practices,
procedures and rules used by those who
work in some field.

2. The study of such methods etc.
3. The implementation of such methods etc.

Page 3 © Copyright 2009 Xilinx iz XI LI NX@



Methodology is only part of the overall strategy
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The Timeline

Various Ethernet testbenches
Wrote our own extensions

= AVM 2.0 (July 2006) (primarily component removal)
" AVM 3.0 (May 2007)
— ovm_obiject.clone() Started CPRI testbench
— Multiple environments development, November
— Component Removal 2007
" OVM 1.0 (January 2008)
— Factories
— Configuration Ported CPRI testbench in-
— Sequences/scenarios

— Backward compatible with AVM 3.0 flight

= OVM 1.1 (May 2008)

— Singletop top
— Refined test phasing Ported CPRI testbench
— Backward compatible with OVM 1.0 again_ .

= OVM 2.0 (Sep 2008)
— Unified sequences

— User Guide!
_ Backward compatible with OVM 1.1 CPRI 1/Q Module

testbenches
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The CPRI core —the DUT
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The main CPRI Test suite (transmit)

> comparators <
> Cpri_model ?DL .
tx_monitors -
2
. /gy Eth
- > monitor | —— DeMux
tx_drivers ‘ o
1Q
<
Startup Sync i Vendor
SM SM
= tim_fifo _
: byte codeword transaction
serial or — —

model_codeword_transaction

2 byte parallel i/f
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The main CPRI Test suite (receive)

I = tim_fifo

» comparators ¢
@ model _
rx_stim
<

@ rx_stim

_ : ) o

rx_monitors 1 driver [ —
N rx_stim
sync rx_stim

. byte_codeword_transaction _
serial or model_codeword_transaction

2 byte parallel i/f
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The 1/Q Module
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Bit steering

RX Data from CPRI core

basic_frame_first_word

© Copyright 2009 Xilinx

entity ig module 1is
generic (

C TX WIDTH 1
C_TX START 1
C RX WIDTH 1
C_RX_START 1

C_TX WIDTH 2
C_TX START 2

C_RX WIDTH 2
C_RX_START 2

C_TX WIDTH 3
C_TX START 3
C RX WIDTH 3
C_RX_START 3

natural
natural
natural
natural

natural
natural
natural
natural

natural
natural
natural
natural
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Testing the I/Q Module — parameterisation (1)

class dut param extends ovm object;
rand CpriSpeedType min_ speed;
rand int n tx channels;
int tx width[1:24];

int tx start[1l:24];

rand int n rx channels;

T\ T\

int rx width([1:24];
int rx start[1:24];

function void pre randomize();
int status;
status = std::randomize (tx width, rx width)
with {
foreach (tx width[i]) {
tx width[i] inside {[4:20]};
}
foreach (rx width[i]) {
rx width[i] inside {[4:20]};
}
}i

endfunction : pre randomize

entity iqg module is
generic (

C_TX WIDTH 1
C_TX START 1
C RX WIDTH 1
C_RX START 1

C_TX WIDTH 2
C_TX START 2
C RX WIDTH 2
C_RX_ START 2

C_TX WIDTH_ 3
C_TX_START 3
C_RX WIDTH 3
C_RX_START 3

natural
natural
natural
natural

natural
natural
natural
natural

natural
natural
natural
natural
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Testing the I/Q Module — parameterisation (2)

class dut param extends ovm object;
rand CpriSpeedType min_ speed;

rand int n tx channels;
int tx width[1:24];
int tx start[1l:24];

rand int n rx channels;
int rx width([1:24];
int rx start[1:24];

function void pre randomize();
int status;
status = std::randomize (tx width, rx width)
with {
foreach (tx width[i]) {
tx width[i] inside {[4:20]};
}
foreach (rx width[i]) {
rx width[i] inside {[4:20]};
}
}i

endfunction : pre randomize

Page 11 © Copyright 2009 Xilinx

Stub program creates
dut_param object,
randomizes and saves
generics to storage

Simulator reads generics,
elaborates testbench
and reconstructs dut_param
object
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Functional Coverage Tracking

X GamePlan (TM) Verification Planner 1.2 by Jasper Design Automation - /Sandbox/kgarden/IPsandbox/groups/cni/mb_emac_sv_v1_0/test/mb_emac|[=][0][x]
Ale Edit View Integration Reports Help

AP 4=+ Q%

Create }malyze |

JASPER

— Plan Element. | — Element Detail;

[FL] PL1: Mt. Blanc Hard TEMAC
PL1.F1: cClient Interface

PLLFIFI: X e

[

Description | atiributes | Resulls

PL1.F1.F1.F1: Client Signal Checks
~— PL1.F1.F1.F1.F1: Underrun position
—(F1 PL1.F1.F1.F1.F1.P1: Underrun before Acknowledge
|—F 1 PL1.F1.F1.F1.F1.P2: Data Yalid held high after underrun — Mame
—(F1 PL1.F1.F1.F1.F1.P3: Data Valid deasserted after underrun AT T e
L—F ] PL1.F1.F1.F1.F1.P4: Underrun after Data Valid
= PL1.F1.F1.F1.FZ: Data Valid spacing
(F] PL1.F1.F1.F1.F2.P1: Random
[F1] PL1.F1.F1.F1.F2.P2: One Cycle ection | Testplan Section / Coverage Link |Caverage  |[CoverageGraph |Goal |Description
CH<-4 PL1.F1.F1.F1.F3: Pause Request tests - [—
| —F] PL1.F1.FI.FI.F3.P1: Request asserted during frame v —‘7* testplan 95.179% 9% N
|51 PL1.F1.FI.F1.F3.F2: Request asserted during IFG PL1 =h3l Mt Blanc Hard TEMAC 93.179% ] 95% Relevant Specifications: () IEEE 802.3-..
—(E1 PL1.F1.F1.F1.F3.P3: Pause Address PL1F1 ’;& Client Interface 96.25% ] 95%
L% PL1.F1.F1.F1.F3.P4: Pause Value PL1F1 [l TX 97.5% I | 1 00%
= PL1.F1.F1.F1.F4: Statistics Signal Checks PL1.F1 sk RX 100% T 100%
PL1.F1.F1.F1.F4.P1: Stats Valid L i . .
%PLI F1.FI F1.F4.P2: Byte Vali::l PL1.F1... bk Client Signal Checks 100% O 100%
|—[F1 PL1.F1.F1.F1.P1: TX Frame Ackowledged FL1.F1.. ;}j& Statistics Signal Checks 100% ] 100%
—(E] PL1.F1.F1.F1.F2: TX Frame Acknowledged only once PL1.F1... byl Stats Valid 100% T 100% G.1.4 Check Stats valid is high for exactly...
—(F] PL1.F1.F1.F1.P3: Retransmit asserted wih Collision
| _%PFL,I' 'FF;_'F;':"P“' [ REATEING () s FL1FI.. ) 3 Byte Valid 100% | 100% 6.1 5 Stats_byte_valid should be high for ...
PL1.FI.F2.F1: Client Signal Checks PL1.F1.. 3_;;'} YGood/Bad Frame Exclusivitys 100% O 100% 6.1.5 GOODFRAME and BADFRAME ca...
2 PL1.F1.F2.F1.F1: Statistics Signal Checks PL1.F1.. |+h3y WGoodrBad Frame Assertiam 100% T 100% Good frame of bad frame must go high so...
(] PL1.F1.F2.F1.F1.P1: Stats Valid PL1.F2 —h3le Physical Interfaca 97.9167% [ | 95%
@%Euﬁnﬁzmﬁnﬁﬁ -g;d?g:i ‘;i‘;'w Eiy PL1FZ.. [+hy General PHY Behaviour 95.5333% (N | 1 00%
L5 PL1.F1 .F2.F1.P2: Goud/Bad Frame Assertion PL1Fz. ;};& Protocol-Specific PHY Behaviour 100% O 100%
5 PL1.F2: Physical Interface PL1FZ =gl NGMIMIN 100% | —— Rl
PL1.F2.F1: General PHY Behaviour PL1FZ i T 100% ] 100%
EPL;L-IFZF-ZF‘F-‘F“IE EC_ S PL1FZ. =il RX 100% I 100%
:% e e '.S::"SE"SE ?Slaws PL1.FZ... [l B Valid Checks 100% [ 100%  hins early &/ 3.2.2 One cycle early bins la...
|1 PL1.F2.F1.F1.P3: Error Status PL1FZ.. . [#hy% RX Error Checks 100% [ 100% bins during_frame /f 3.2.6 bins hatwaen_...
—{E1 PL1.F2.F1.F1.P4: Transmission of Extension codes PL1.F2.. 3;& RGMII 100% [T 100%
|—(E] PL1.F2.F1.F1.P5: Transmit Preamble Check PL1.FZ.. .ﬂ'i& Serial 100% ] 100%
CEEELE Pl AL DR e PL1.F3 (3% MAC Functionality 100% I 55
L[] PL1.F2.F1.F1.P7: Minimum IFG Check T
PL1.F2.F1.F2: RX PL1.F4 _ﬂ;ﬁk Ethemet Frame 100% T 95%
{1 PL1.F2.F1.F2.F1: Preamble Checks Z PL1.FS 1+ Configuration 100% [ 95%
M [= | PLIFB [+h3k Management 94.9074% [ | 559

Il
Fons | _so [adw|a |
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Conclusions

Using a Functional Verification Methodology can improve the
quality of your verification effort

We’ve used OVM; other verification methodologies are
available

It’s not that important which one you use

Don’t forget the rest of your verification strategy
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Questions?
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