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Project short Overview.

Verification goals and strategy.

M ethodology:

— Flow

— tools

M anagement:
— resources + org. chart.
— schedule: results, problems

— Status graphs.
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e Conclusions:
— Tools development.
— Direct tests. Where to stop?
— Code vs. Functional coverage.
— Management control.
— Weaknesses.

e Questions.
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Project overview
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Project overview

e Total of 19 blockswith stand alone Testbenchs.
* 6 blocksarereused (with changesin all of them).

* 5 sub-systemswith stand alone Testbenchs.
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Project Verification Goals

« Maximum verification coverage, aspre-

defined (code + functional).
 Reuseasa VC for different chips/platforms.

e Motorola standard compliant.
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Project verification Strategy

Bottom up verification:
|. Block leve
I[I.  Sub-system level
I[Il. System leve

Directed teststhen random tests.

Coverage:
—  Code coverage.
—  Functional coverage.

SystemC golden models:

—  Written for architecture exploration and golden model for
verification.

—  Cycleaccuratewiththe RTL.
—  Port accuratewith the RTL.
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Methodology
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Verification flow

Block level

Verification

requi rements+l|cwmmﬁ

Write Testbench

|

Run lint + rule checkers
on RTL

Done in 2 stages. Requirements
then plan.

Core: support assembly.
Other blocks: SystemC
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Verification flow cont.

Core: assembly
Other blocks: SystemC

Write Level 0,1,2 direct tests a

Qoo
\ 4

Write random constrains + Core: random assembly
configurations and Run. Other blocks: signal based random

Code: HDL Score vector
expression
Functional: Motorolatool.

Check coverage
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Verification flow cont.

Use formal methods to prove

un covered.

l

Run equivalence checking
gate-level vs. RTL

Run all direct tests on gate-level

Final review on
block level verification

Formal tools + block signal
constraints + un-covered report.

If the block has a gate-level hierarchy

If the block has a gate-level hierarchy
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Verification flow cont.

« Sameflow for sub-system level and system level.

e System level additions:

—  Real applications with expected results.

—  XZ detection.

—  Connectivity coverage.

—  Convert block random constraintsto monitors.

—  monitors on Synthesis Multi cycle paths+false paths.
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Checking methods

e For coreand system:

— Comparecoreregister update, RTL vs. |SA Simulator.
— Compar e memory maps at end of test.
 For other blocksand sub-systems:
— Compare RTL and SystemC behavioral moddl.
— Protocol checkers/Monitors.

— Trandate constraintsto monitors.
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Tools for verification

Bug tracking tool.

Verilog smulators.

Debug + waveform viewers.

Toolsfor C++ development

DSP softwaretools. (ssmulator, assembler, compiler).
Random-+r egression management tool.

PLI interfacesto Perl, SystemC etc.
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Org. Chart And Resources

« Who should beresponsiblefor the verification?

— Central verification leader: the design leader will not be responsible for

bugs.

— Design leader: the central verification leader will not be responsible for

the implementation of the methodology. (donein this proj ect)

— Each team will have 2 leaders. (recommended)
« Theratio between design and verification, per block —1: 1.5

e Thetotalratio- 1:1.9
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Org. Chart And Resources

« Central verification team for the project:
— Definition and inspection of the methodology.
— Write methodology documents.
— Write Driverstmonitors for standard interfaces.
— Toolst+scripts pilots and support.
— System level verification plan.

— System level Testbench.
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Management tracking
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Gant charts. =
Bug reported on all components. [B
Number of testswritten. [>]
Number of random cycles.
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Tools development

 Automatic way from coverageresultsto tests. Can be done

by formal tools.
Functional coverage inquiry tools.

M anagement toolsfor regression tests and massive random.
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Direct tests. Where to stop?

Direct testsare used for regression. Helpful for fast checking

and integration.

LO+L 1 direct testswasvery useful. Dueto that, first

Integration was done very fast.

TheL2direct tests efforts did not pay. Random got to all the

caseseadly. It isbetter to work on functional coverage.
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Code vs. functional coverage

Both contributed and are very important.

 Both werenot enough. Even after 100% cover age (code

and functional) we found bugs.

 What completed the coverage picture:

— Random constraints to become monitors at higher levels. found most of the

holes in block level verification.

— Many Random directions at block level. Play with the probabilities.
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Bugs per block

number of bugs

total bugs vs. the number of HDLScore expessions

¢ + block bugs

¢ — Linear (block
bugs)

o o

HDLS expressions
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Management control

Enforce uniform methodology on all blocks and tools.

L eader of the verification eng. Must be a methodology

expert.

Define everything beforetheeng’ get to it:
— Methodology.
— Toolsand versions.
— Database hierarchy.
— Naming convention for everything (files, file headers variables, documents, ...).

— Monitors massage formats.
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Weaknesses

The weak nesses:

— Human factors:
 Theweakest engineers.
» Distanced sites (geographic).
* Project Discipline.
— Technical factors:
 New tools.
o Complex or not-well defined architecture.

 Blockswith no random.
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ouraton | SEP ,-OCFOOR0OV . DEC [ JAN.  EEB . MAR . APR.. MAY _JUM9930r — AUG  SEP  QCT,_NQV . DEC.
uration 38T 4T T 44 1747 T 50T 1T 151517191 121157181721 1241727 1730133136139 142 1451481 51 11
06/10 30/10
19 write verification requirements
31/10 17/11
12 write verification plan + review
18/11 23/12
26 Prel. testbench
03/12 23/12
15 Y1 Run lint + rule checker
24/12 26/01
24 LO + L1 direct tests V|
24/12 02/02
28 V.|| Final testbench + review
27/01 05/03
27 L2 direct tests
17/12 19/02
[|]]/46 N4 . write random| constraints
06/03 22104
32 random verification + prel. coverage
09/04 101/05
15 1| run equivalance checking RTL vs. gate-level
24{04 22/06
40 final coverage (including formal methods)
24/04 19/05

17 Write functional coverage statements |

24/04 30/04
5 V-] Translate ¢onstraints to monitors for system level

23/06 06/07

10 Checklist for closing block + review
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# bugs

P Bugs Statistics Chart

B Testbench comp'

|| [0 Spec total

O Model total

] ORTL total

[ 1 [ I I/ / Il Il [ 1 [ 1 [ 1 [ 1

Passover independnt day
Date _ _ shavqot
vacation  vacation vacation
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System direct tests

-~ expected

- actual base-line

# tests
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#cycles
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System random cycles per week

- expeced —- actual

base-line

date
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coverage

System level Coverage

——expected - actual  base line

date
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