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OVERVIEW

Assertions are properties or facts describing the required and forbidden behavior of a design. They are
GSESOdziil 6t S &ALISOATAOI GA2yaé dsdeftidn cHedidscliydadyinktiie 2 NB R
design file.

1 Through usage assertion checkers eeferred to as assertiorfer short

9 The prevalent language for writing assertions is SystemVerilog Assertion (SVA) language, a
specialized subset of SystemVerilog.
Assertions written inthe SVA language are referred to as SVAs.
Assertion Based Vification (ABV) is the methodology for including assertions in the functional
verification process.

)l
)l

SystemVerilog to include ABWiswed aghe evolving standarthat can have major impact on reducing
verification time and cost. Various studies havewh that using ABV can reduce debug, now
representing 60% of the functional verification time and cost, by 50%. In spite of the promise of ABV,
wide scale use has not materialized. ABYV is a difficult technology to implement and is perceived as
marginaly cost effective. If it were easy everyone would have adopted it by now.

The objective of this paper is to:

1 Understand the issues limiting the use of ABV.
91 Define how Zocalo is addressing them.
1 Present an incremental approach for adapting ABV.

KeytothidJl LISNJ A a (KS RA BSMEASBfidkS [Agheriick Basell Saxfcationd
9 Using Assertionis an ad hoc process dependent on #iéllanddesireof the designer or
verification engineer to provide assertions as part of the functional verification process.

9 Assertion Based Verification (AB&a systematic methodologequiringthe use of assertions in
the functional verification flovandthe infrastructure to control and manageem.

Most surveys on using ABV reflessertion us@s opposed t&ABV We believe terminology is a
problemthat confuses the issue.

Note: This paper focuses on simulation based functional verification, the standathifoverification.
However, formal verification is dependent on assertfroperty technology and has the same set of
issues that are becoming apparent as formal matures and becomes more widespraattional
block that has been fully instrumented Wwitjuality assertionfor simulationcan bereadilyretargeted to
formal witha major part of the work already accomplished.

ASSERTION USE TODAY

The prevalent approach todayusing assertions on an ad hoc basjsdesigners at the module or
Fdzy QuAazylf o6f201 tS@OSt YR GSNAFTAOFGAZ2Y Sy3IA
block level is more prevalent sinbegs at that level showing up during system level verificatem
result in a majoschedule hit. Since designers are intimately familiar with the intent of the design an(;E
many are capable of coding simple 1 or 2 cycle SVAs, they are more likely to create and add assertigns.
Since assertion use is at their discretion, they are ugaaltied inline as part of the design file without
documentation
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Athigher levels up tthe system level, theseful SVAs typically requiaghigher level of complexity than
at the functionalblock level Temporal (time dependent) properties are the moand $nce the
verification engineetypically cannotmodify the design files, bind files are required. Creating and
managing bind files & labor intensive taskThe SVAearning curve can bsteep for complex temporal
expressions; therefore assertiarse even on an ad hoc basis, is sparse. Certainly, roampanies have
SVA coding experts that can assignedor situations wherghe need fora complexemporal SVAs

obvious. However, the broad base of verifications engineers thelexpertise o write this level of
assertions.

Only the larger companies are embracing ABV on a serious basis focusing on more manageable simple
assertions at the block level and below. The broader base of chip design companies recognize the
promise of ABV, but haveot committed because of the effort required.

PerHarry Foster in his papéissertionBased Verification: Industry Myths to Realit{svited

¢ dz{i 2 NJ |-défiXes thensituation more bluntlyd X ddA G A& | Y@ dK GKFG ' .+ A&
XXé€gKFEG RAFTFSNBYyGAIFIGSa + adz00SaaFdAZ GSHY FNBY |y

verification methods. Unsuccessful teams tend to approach development in an ad hoc fashion, while

successful teams employ a more mature level of metifodbe G KF G A& a2aGSYFGAOE D X

Movingfrom ad hoc assertion ude full scaleAssertion Based Verificatipas depicted in Figure 1,
represents anajor hurdle.

Full Scale
ABV
Methodology

Simple SVAs on an ad hoc basis

Figure 1 Enabling ABV
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CHALLENGES OF ABV TECHNOLOGY

A systematic methodology for addiagsertions requires four steps as shown in Figure 2.

enti ssertion Candidates

ode Asseruons

_{ Be!ug !SSEEIOHS

* Bind files

+ Messaging to test bench
» Documentation and integration with
Verification Plan

Figure 2 Adding Assertions in a Systematic Methodology

Indentify Assertion Candidates

Although designers ari@ the best position todentify assertions candidates and use them often, are
their choices complete and objective? When using an ad hoc approach, the choices can be skewed to
simpler assertions based on assertions coding skills. Also the impact on design time is a nbdjar inhi

to a complete assessment of assertion requirements.

If the designer or verification engineer is unfamiliar with the design as in the case of IP or legacy code,
becoming familiar enough with the design to identifying the assertion candidates becewaemore
difficult and time consuming.

A further challenge is if the company or project is considering or already committed to ABVcan
the effectiveness of AB¥sebe evaluated in relation to thquantity and quality of assertionssed?

Coding Assertions

The user must abstract and code the 'correct' properfine verification engineer and oftentimes the
designer must code complex temporal expressidiiee SVA language is not intuitive and the temporal
expression operators are complex to viseal Tle skills required areostly to develop anéhhibit the
development of these more useful and powerful SVAs

Recognizinghe difficulty of coding assertions and the requirement for coding consistency for managi
them, Accellera, the industry standis organization developed Open Verification Library (OVh¢se
libraries do not cover complex temporal assertions, but do address a major part of assertion

ZocaloTedh |February2010
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requirements at the block level. OVL represents the first effort to bring consistency antlisgrte
FaaSNIA2Yy dzaSo 9FOK 2F (GKS YI22NJ 95! @SYyR2NHE KI a
SY@ANRYYSY(d FyR (GKS& NS (G8LIAOIffe AyOfdzZRSR gAGK
available from Accellera at no charge and are patible with any of the leading simulators.

However, making use of assertion libraries tends to be time consuming and error prone thereby limiting

their acceptance. Additionally many designers consider assertion libraries as too inflexible. Since most
designers are capable of writing SVAs at the OVL level of complexity, in the world of ad hoc assertion use

(i.e.no bind files, no dcumentation, minor if any debugjesigners will choose to write simple SVAs
over assertion library use.

AssertionDebug

After the usercodes a complex SVA properityis still very raw and unprovemr.o test the property, the
user must create a testbench to validateat the property is correctFor a complex temporal assertion
this can be a major task and in mestsedmpractical. For this reason, the most commonly developed
propertiescontinue to be simple-R cycle properties that require minimum debug, if any. Debug is
another major factor limiting thelevelopment of more useful and powerful SVAs.

AssertionControl

Under an ABV methodology, assertion control includes:

1 Assertions managed in separdties (bind files) that can be included with the design file during
simulation and removed.

1 Documentation of assertions to becluded as part of the verificatigolan.

1 Control of assertionganging from disabling the SVAs, to changiragiables such as severity
levels preferably from the testbench.

1 Reporting error messages/events using the testbench message logger.

The major requirement to accomplish the pegling is packaging assertions in a consistent manner to
allow alevel ofautomation.

ZOCALO PRODUCT SET AND FEATURES FOR ENABLING ABV

Zocalo Tech believes that automation is the enabler of AsseBased Verification and wide scale
acceptance is directly proportion to the level of automation. Automation from Zocalo Tech is provided
via a suiteof tools(patent pendingbranded under tie name Zazz.

1 Zazz Bird Dog addresses the issues of indentifying assertion candidates and providing metrics
meaningful to the project.

1 Zazz OVL makes using assertion libraries easy including the automatic creation of bind files and
documentation.

1 Zazz Visual SVA addresses the issues of coding and debugging complex SVAs and controlling
the use of assertions from the testbench environment.

0" ZocaloTech |February2010
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Zazz Base Capabilities

All three products areavailablestandalone or combined. The design database support arsigde
viewerare common to all Zazz products

Design Database Support

Zazz is Linuased and supports any mix of Verilog 1995, Verilog 2001 and SystemVerilog design files.
Zazz is built on an advanced incremental parser/elaborator and design viewexising design or new
design can be read into Zazz and parsed, elaborated, and graphically displayed and modified with the
user's editor of choice without leaving Zazz. When a design is modified and saved, it is incrementally
parsed and elaborated. The dremental feature, along with the built in modification monitoring
provides fast update to the graphical display along with feedback on any errors.

Design Viewer

%l 11 Qa 5 S anoatie typica deSitia bkosvser. It is an advanced design viewinggatiom, and
modification monitoring application. When a design element is selected in the Design View, the Source
panel displays the associatedusoe code This feature gives the user direct access to the RTL regardless
of its location in the file systenmDirect access can be a major time saver, especially for users not
intimately familiar with the entire design file structure. Any of three views of the RTL code may be
selected:

1 TheSource Code VieWa (KS RSTFl dzZ & @ASE | YR nKandEditory & 9RA
panel/window where the source file may be edited using the designer's favorite editor. Zazz
monitors the files being edited, and when one is saved-paeses and elaborates the design.

This feature gives the user immediate feedback on anjasyor elaboration errors.

1 TheProcessed Code Viésvthe RTL after processing all of the text substitution macros. Macros
can make significant modifications to the RTL that will be elaborated. When viewing the raw
source code, determining where the masravere defined and how their definitions were
changed by other macros can be very time consuming. The Processed Code View saves that time
by directly showing the actual code to be elaborated.

1 The Elaborated Code Viewhows the RTL after all parameters hdween resolved to their
constant value. Signal widths are shown directly as a range of numbers. This negates the need to
locate the assigned value of parameters in order to determine the actual width of signals. This
view is especially helpful when conniegt the ports of assertion checkers since the exact widths
of the signals being configured is known. Knowing the exact signal widths helps prevent portgze
mismatch warnings later in the verification process. §

In addition to the standard design hierarchyotvsing, Zazz provides a powerful regular expressio@

(regex) search of various name spaces: Module, Instance, Binding, Interface, Task, and Functiom For
example, when the Module name space is selected with no regex expression, Zazz displays how nany
modules exist in the design and allows the user to step thru them. With the Module name spgge

aSt SOGSR FyR I &SI NOK SELINBaaAz2y 2F aNIYpPé A% Syl
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GNI YéED ¢KS dzaASNJ YIF @& &adSL) K Nitzthé @rcetpanal digplaying theS O G A y =
RTL code.

The ability to find syntax or elaboration errors in real time plus the navigation features of searching the
design file structure to locate the files of interest to view and/or modify can save untold hourshaver

life of the project. The Log panel contains links to the errors and warnings encountered. Clicking on a
link changes the Log panel to a view of the source file with the error highlighted. If the Edit File icon is
clicked then an Editor panel is openetth the cursor close to where the error/warning occurred. Icons

in the source view in the Log panel allow the user to step to the next or previous error/warning. The
Zazz Design Viewer represents a major productivity advantage farséireeven when assions are not

being used.

Zazz Bird Dog

Zazz Bird Dog provides the first step for implementing ABV by identifying and ranking potential assertion
candidates automatically.

This capability is critical for engineers unfamiliar with ABV and/or the design since it provides guidance
on which modules and signals are most likely to benefit from the addition of assertions. Likewise,
engineers experienced with assertions are likelgiscover new signals as the tool analyzes the signal
usage globally versus a designer's tendency to focus on the module level.

Since assertions are rules describing how the design should behave, they are most useful for control
signals. As Bird Dog elaborates a design, it automatically analyzes the signals for control and data
characteristics and further factors in how the sigisalised both within the module and across the

hierarchy. It assigns a score to each signal and then ranks the signal as an assertion candidate (its Global
Rank).

Itis emphasized that ZaBrd Dogh & y 2G4 | aYF3IAO YI OKA y Bassertoto LG R2Sa
useor create assertions. It provides a starting pdigtrigidly analyzing the design and reporting the

results to the user. The user makes the decisions on which assertions to provide. The analogy and

thus the product name are akio the role of a bird dog. The bird dog is part of the process of finding,

flushing and recovering the birds, but the hunter makes the decisions.

Once the candidates are identified, Zazz Bird Dog provides several views of the signal rankings. The
hierarchy browser includes the number of candidates within each level of the hierarchy, enabling
engineers to quickly identify the modules that are more contnmaénted. Thus, engineers can quickly
focus on the portions of the design that benefit from assersiémstead of spending time on less critical
modules.

After selecting a module from the hierarchy, the user is presented with a list of candidates from within
that portion of the design in the candidate browser. Zazz Bird Dog lists each candidate siggaliti

its associated rank and attributes such as whether the signal is a port on the module. Selecting a
candidate causes the source view to display the signal to allow the user to further investigate how it
used in the design.

The Candidate Brows has two options that can be used to help filter signal candidates within the
KASNI NOKe o ¢CKS a1 ASNI NOKAOIFt ¢ FAEGSNI aSt SO
collapses common nets (connected through module ports) into a singerice. These filters can be
used to identify the global control signals versus those of interest in the selected module providing
engineers the ability to quickly identify the signals most likely to benefit from assertions.

-t

ZocaloTech fFebruary@010

m ‘

Copyright © 201&ocalo Tech, Inc



Identifying assertioncandidlaS a4 A& 2yfeé G(KS TFTANRG Kéqballyindartarial 11 . Al
is its ability to provide metrics on the number and quality of the assertions present in the d8$igae

metrics can be used by a design team to determine an adequatedéaskertions required for a design

and to determine the effectiveness of the assertions proportional to verification tirhere is certainly

I OKIffSy3asS NBft I S forassertiion deksfyyandqdaity. B@veverkirendScerebe

establishel and decisions made relative to implementing ABV

As Zazz Bird Dog elaborates the assertion populated design, it also counts the number of assertions

touching each signal within the design. A summary of the number of assertions found at each level of

the hierarchy is displayed in the module browser, and a count of how many assertions that touch each

signal candidate is displayed in the candidate browser. As a result, engineers can quickly identify which
modules and signals are in need of further assegion

Zazz Bird Dog also detects the quality of the assertions based on the density of the assertions within the
design and their relationship to the candidate list and complexity.

Together, these metrics can be used to gauge the effectiveness of AB\juinatimm with traditional
verification methods. Thisan onlybe determined basedn the availability of meaningful metrics and
on-going experience.As designers move from dwc use of assertions to full assertibased

verification and from simple toomplex assertions, the metrics and verification time provide a measure
of the effectiveness of the assertions within the design and verification flow.

Zazz OVL

{dzZLJLI2Z NI A& LINPPARSR F2NJ ! O0OStt SNIUa hliQ8lyands SNA FA O
{ey2Llaeaq {x! ¢/ D® adzZ (A LNvidoutahydeNd diAuddmationmanua S dza SR
use of assertion libraries to describe a property can take significant time. The probability of an error is

high adding additional time to the pcess.

With Zazz OVL a property can be selected configurecattadhed inminutes and the most highly used
checkers in less than a minute. Bind files and documentation are automatioycts.

Describing a Property

Checker Selectioihe Verification Libraries panel displays a list of all available assertion checkers

that may be filtered as requiredFor those not intimately familiar with the purpose of each

checker, Zazz provides a brief description in the form of a mouse bubbe text. For those

YSSRAY3 | Y2NB RSGFAETt SR RSAONALIIA2YI | RANBOG f 7
is provided in the Info panel when a checker is selected from the list.

Checker ConfigurationOnce the appropriate checker is selecttt attached (bound) to the
RS&A3y SESYSyd aStSOUSR Ay GKS 5SaAadly +£ASg3 (KS
by expanding the hierarchy under the bound checker:

1 Configure ParametersAll checker parameters have pdefined set of defaulvalues that Zazz
displays. If the default value is correct, then no action is necessary. Many parameters have
small set of valid values. Zazz enumerates these values for easy selection viadawindst.
Other parameters may be described by a conseaxqression.

© ‘ ZocaloTech | F%bruar)QO
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1 ConfigurePortsb 2y S 2F (GKS OKS @éfiseNdodnectiddd\ditiougk madtS LINS
checkers have a common set of ports, such as the clock, reset, and enable ports. Zazz provides
an auteconnect feature for the common ports. Zazz gtsovides a port expression builder
where expressions may be described with operators and a regex filtered

1 Advanced Configuration Zazzrovides an advanced configuration window, where the user
may change the instance name of the checker, add commerdesuriptive text to the bind
statement and Verification Plan, and utilize cross hierarchy (out of attachment scope)
parameters and signals in the expressions.

The combination of these features results in the ability to completely describe a designgrope
with just a few mouse clicks and key strokes. The user is able to quickly create an accurate property
description without ever having to type a complete signal name.

Bind Files and Documentation

Bind Files Zazz creates bind statements guarded by a veqdouserdefined macro. The bind

statements are in the named parameter and named port format. Only parameters that have been
FaaA3IySR GFtdzSa RAFFSNBY( GKIYy (am&8ersau®¢xRtdtiDa RSTL
with the reassigned value with a comment defining its enumerated meaning. Zazz provides a bind
statement management system that automates the use of multiple bind statement files. All bind

statements for a module are exported in a dimfjle named .bind.sv located in the same directory as

the module description. Every time the module description is imported, the bind file is automatically
imported. This allows checkers to be added to modules one at a time, yet when the module is
includkedinamultit At S LINRP2SOlx (GKS o0AyRa ¢gAff 0SS LAOISR d
described without requiring RTL file write access. When multiple bind files are exported, a file list
containing the location of the bind files is also expdrfer use with other verification tools.

X dstevens@demo:...workidemo/examples _"I:I_' X
[lifdef OWL_ASSERT_OM
AAARNING: Zocalo attributes, Do MOT delete or remove,
“ifdef ZOCALO_ATTRIBUTE_EMABLE
(* zocalo_intentunit="STI_OYL_2_x,ovl_window" *)
“endif
demo ovl_window #(
Lseverity_level(0), //OVL_FATAL
Lmzgl "WIOLATION test_expr window violation"),
) Jreset_polarity(l) //OVL_ACTIVE_HICH
ovl_window {
wclockiclkl,
reset(reset),
.enablelenable),
start_event{start_event),
test_expritest_expr),
.end_event{end_event)
firel)
“endif o
—
o o
“demo.bind,sv" 211, 474C 1.1 All g‘
S
Figure 3 Binding File. 5
(¢}
LL
Documentation %21 I | | dzG2YF 0AOIf & R2O0dzySyua Ittt |aLwLdsoua
Ay (GKS FaoreFé  ySHABRAOLGA2Y tthy Ay KGYE FENYIQ
the plan. The plan can include any combination of: brief basic descrjgth@tker specific port and (_OG
(&]
(@]
N
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Copyright © 201&ocalo Tech, Inc



parameter configuration values, parameters and ports common to all checkers, included assertions,
and included coverage. The verbosity control allows the user to format the plan according to their
needs. This file may also bestom formatted for export directly into a structured verification plan
program.

4 Preferences R:

"|L|brary / ‘
Editors & - Accellera
Browsers =} Open Verification Library (OVL)
1 1x
A - Cadence
AutoDoc E1- Incisive Assertion Library (IAL)
8x
a ¢ - Mentor
b E1- Questa Verification Library of Checkers (QVL)
Fonts *- [ 1654
£} Synopsys
m £~ System Verilog Assertion Library with Cover Groups (SVA_CG)
- 6.06
===

Libraries e
‘ Source Directory \ Global Defines

g H Name / [Value

Verification | @ OVL_SEVERITY_DEFAULT OVL_ERROR

)

Plan # Z_BIND_GUARD_NAME "OVL_ASSERT_ON" U
’H Z_BIND_GUARD_POLARITY defined <]
& | ) 7 DOC VERBOSITY DERAULT ______ paslafns B
- Z DOC _BRIEF =5
Compile Define Description —————————————— 717 DOC_COMMON =
Options | This parameter sets the Auto-Documentation verlj /| Z _DOC_CONFIG
v|Z_DOC_ASSERTIONS
v|Z_DOC_COVERAGE
vi
Restore Defaults | i Close !

Figure 4 Verification Plan Export
Zazz Visual SVA

Zazz Visual SVA enables design and verification engineers to quickly catkbagdssertions without

having to deal with the complexities of the SVA syntakust as Visual Basic did for the BASIC
programming language, Visual SVA raises the level of abstraction for describing properties and
completely hides the complexities of ngithe SVA language. Visual SVA provides major productivity
enhancements for creating and debugging from simple to extremely complex properties. Creating
properties in Visual SVA is a combination of visually arranging components or controls on a braphica
canvas, adding Boolean expressions and then selecting attributes and actions of those components.

l RRAGAZ2Y I fte Fff 2F (GKS aK2dzAaS1SSLAyYy3IE Gl 4148 NBI dz

A temporal view of the SVA property is created using -@nadidrop techniques. Components and

controls are selected from a pallet and placed on the property canvas (window). The property canvas,
as shown in Figure 5, assumes that time increases from the left side to the right side, just like the S
familiar waveform viewe Concurrent execution threads are represented in the vertical direction, aga

as in a waveform viewer. Visual SVA will automatically connect the components and controls, basedcg
upon how they are arranged on the property canvas. Boolean expressioaatared into the »
expression field utilizing the same expression builder that exists in Zazz OVL. Components and cont@ls
have default attributes associated with them, but may be changed by selecting from a dropdown list. = 5

Visual SVA dynamically creates the correct SVA code to describe the property and displays it in a cqae
view panel.

(o]

[ —
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Figure Ss an example of Bour-beat of word transfer burst contrehowing the Visual SVA temporal
view and the automatically generated Sode.

REPEAT
Exactly v

préssion [ I — [‘Expression L) “Expression v 0 e
[Sae o [ o
Wai Until Expression | ~ ELY, | i Expression - Expression IMPLY x ”‘?‘376 State
R o] e selon i i State? v SPrEssn : s s I State? b
Is True » Is True B Is False » l
OnSame Clock ~ fdr_br=addr(5.0] On Same Clock ~ fate1.addr_bred
NRAP 4)&& (hsize==WORD) AL T =

<

State1 .addr_br==addr[5.0] | addrf5:0]==6'h3C

(|(Expressio v 0

Bpression e p [EEESEETO
| onsame cock - [N
typedef struct
{
logic addr_br [5;0]1 ;
} State_Statel,;
property AmbaBurst SVA;
State_Statel Statel,;
(((hburst==WRAP4)&&(hsize==WORD))[ ->1])| - > Statel.addr_br=addr[5:0]##0
((((statel.addr_br==addr[5:0])) ##0 ((!(addr[5:0]== 6 630C))| ->
(Statel.addr_br=Statel.addr_br+4)) or ((addr[5:0]== 663C)| ->
(Statel.addr_br= 6 6 30))) [*4])
Endproperty

Figure 5 Temporal Vieand SVA code

When the engineer is finished describing the property, the following capabilities are accessible.

Automatic timeout generation Visual SVA has the ability to insert timeouts to ensure that epen
ended temporal expressions that are not satisfied are reported and detected during the course of
simulation. Zazz identifies opemded properties and automatically inggttime out expressions in

the form of parameterized static time out or dynamic time out that can be specified at run time.

Auto-generation of SVA testbench and Waveform Visualizatidfisual SVA can automatically
generate a testbench for any expressiaragsertion to aid the user in debugging an assertion.

Users can quickly see passing or-smoatching cases without having to construct their own

testbench or run the assertion in a functional simulation in hopes of finding a passing or failing case.

Resits can then be displayed as waveforms. (This feature requires an external simulator and o
. —
waveform viewer).

v20

uar

Assertion Control and Reuséisual SVA facilitates assertion control and reuse of any defined SVA

property by providing autgparameterization for apthing that must elaborate to a constant. For %
signal ranges (if a signal with width is selected for inclusion in an expretgorjazz includes a =
WIDTH parameter declaration or type declaratidhe code is stored in a user library for reuse, S
modificaion or extended and saved under the same or a new name. %
S
(&}
(@]
N
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Automatic Bind Files and Documentatiovisual SVArovides automatic bind file creation and
verification plandocumentationsimilar to that described under Zazz OVL. Including the temporal
view with the documentation provides a major enhancement to the documentation.

Control Infrastructure Visual SVA autparameterization provides control of assertions from within
Zazz enwvonment. Future releases will provide integration directly to OVM and VMM allowing
controls such as disabling the SVéksnging their severity levels ardporting error
messages/events using the testbench message logger.

Forexisting SVA assertions aasers who wish to manually codiee assertions, Visual SVA can rehibt
code and access all of the capabilitie=scribed abovgn addition to providing a temporal view.

INCREMENTAL PATH TO ENABLING ABV WITH ZAZZ

Zazz provides an incremental thrpbasepathto enable ABV.

As defined initially, going from simple SVA use on an ad hoc basis to ABV is ehal&gage.

Implementation of ABV on an immediate basis would be a stretch at best. Zazz enablesrae it
path to ABV.

Full Scale
ABV
Methodology ZAZZ VISUALSVA

ZAZZ OVL

ZAZZ BIRD DOG

Simple SVAs on an ad hoc basis

Figure 5Incremental Path to ABV
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Phase 1

The immediatd@ssueis movingtowardsABVas a methodology For both assertion users and

potential assertion users, identifying assertion candidates and providing enough informaitite

project or companyo even consider ABV is a major challenge. Ad hoc assertion use at first glance is
better than nothingbut is it? If the designers and verification engineers are limited to assertion use
compatible with heir assertion creation skills assertion quantity and quality even makingeatdin
assertions requirements?

ZazBird Dogwill answer these qué®ns by providing metrics oivhere the company or projeds
relative to assertion density and quality and continue to provide meaningful metrics in the process of
moving to full scale ABV.

Phase 2

The nexiphaseis recognition thatABV as a minimw, requiresthe documentation of assertions and
the use of bind files. Assertion libraries cover most of the designer requireméatrz OVinakes
using assertion libraries cost effect whilatomatically cratingbind files and documentation.

Designes will push back using assertion libraries because they are perceived as somewhat inflexible.
However, given the choice of writing ad hoc S¥Admanaging bind file and documentation, there
is a high probabilityhat they wouldopt to use Zazz OVL

Phase 3

The last phase is recognititimat full scale ABV requiréBe use of complex temporal ¥ at both
the design and systems level and the management of assertions from the testbench. This would
result in including or moving to Zazz Visual SVA.

CONCLUSION

The complexities of Assertion Based Verificatigativeto identifying assertion candidatesteating
complextemporal propertiesand assertion managemehss limitedABV acceptance. Instead the
prevalent approach is the use simple SVAprovided on arad hoc basiglependent on the skills and
desire of the user.

In order to gain the benefits of ABV and wide scale acceptance:

1 Automation is required for users.

1 Metricsare required by the project for continued assessment of results in relaiaising ABV. g
Recognizinghat! . + 62y Qi K LILISY 2@SNYAIKGET %20Ht2 ¢SEK LI
features, allowing an incremental approach to ABV. 2

o]
Zazzhy providing a incranental approach to enabling ABWiakes the promises of ABV a reality i
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ABOUT ZOCALO

Zocalo Tech, Inc. is a privately funded Austin, Texas EDA company, incorporated in 2006. Zocalo is the
Spanish word referring to théown centedd %2 Ol f 2 i t6 OK tecentdr 2ot Wide scale
acceptance of Assertion Based Verification.

The Zocalo product seind features marketeddzy RS NJ (G K S  Vidvehéen asthitetted Bnd

developed from the ground up with one goal in migdncreased productivity foengineers adopting
and utilizing ABV.

Zazz is a word from the urban dictionanganinga quantifiable amount of something special. The more
you have, the more awesome and successful things will be.
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