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EDL

1.0 Introduction

EDL (EnvironmentDescriptionLanguage)is themodelinglanguageof theIBM FormalVerification
Toolset.Its primarypurposas to describehe ernvironmentfor formal verification.However, it is also
used in conjunction with Sagto aid specification of a design.

This is not a formal semantics documennt, tather an informal description of EDL.

2.0 Language Constructs

2.1 Expressions
2.1.1 Variables and constants:
The basic epressions are numbers, enumerated constantariabke references.

A number is a decimal if it has only decimal digits and néxs(é.g. 1276). A binary number con-
sists of binary digits and ends with ‘B’ (e.g. 1011B). Admecimal number lggns with a decimal
digit, has hgadecimal digits and ends with ‘H’ (e.g. 7FFFH, OFFH). RuleBase infers the width of
constants from the contiein which thg are used anahot from their format. Br example, 0010B

can be assigned toabit vector that has at leastdviits.
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An enumerated constant is one of the symbdaloes which aariable can tai& For instance, if we
declare the follwing:

var state: {idle, stl, st2, st3,aiting};
theneachof the5 symbolicvalues‘idle”, “st1”, “st2”, “st3”, and“waiting” areenumeratedonstants.

A variable reference has one of the faling formats:

name- simple \ariable
name ( number-) one bit of array
name (numbemnumben)- a range of bits

Variables are described in Section 2.2.
Arrays are described in Section 3.0.

2.1.2 Operators
An expression can be a combination of sxpressions, connected by operators:

Boolean connectives:

I expr not

expr & expr and

expr | epr or

expr N expr (or: &pr xor &pr)  xor
expr -> epr implies

expr <-> pr iff (xnor)
Boolean operations can be applied only to booleanessions.

Relational operators:
expr = expr equals
expr != expr  not equals
expr > xpr  greater than
expr >= xpr greater than or equals
expr < expr less than
expr <= pr less than or equals
Relational operators can be applied only togateor booleanxpressions.

Arithmetic operators:
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expr - expr  minus

expr +expr  plus

expr* expr  multiplication
expr / expr division

expr mod expr modulo

Concatenation:

++

2.1.3 Operator precedence

The precedence of operatorsis as follows:

++ (concatenation) (highest precedence)

I (not)

+ -

* [ mod

= l= < <= > >=
Temporal operators
& (and)

| (on)

xor A

<-> (iff)

->  (implies) (lowest precedence)

2.1.4 Case and If expressions

EDL provides two constructs which express a choice between two or more expressions. They are the

case and if expressions, described below.

The case expression has the following format:
case
condition, : exprq ;
condition, : expry ;

EDL
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else: expry,;
esac

A case expressiornis evaluatedasfollows: condition, is evaluatedirst. If it is true,expry is returned.
Otherwise, conditiopis evaluated. If it is true,»r, is returned, and so forth. Thkise part is not
required butif not presenttheresultis undefinedNoticethatfrom thedescriptionof the caseexpres-

sion abwee, it follows that an earlier condition te& precedencever a later one. That is, if twcon-
ditions are true, the first tak precedence.
Theif expression is shorthand for a case witlo ®wntries. If has the folang format:

if conditionthen exprA else exprB endif

In the abeeif expressiongxprA is returned ittondition is true, anaxprB is returned ittondition is
false.

Note: This section deals withicase expressions rather tharstatements (if/case statements are
allowed only inside sequential processes. See Section Yod)cannot write, for ekample:

if cthen assign a := x; b := yelseassign a := z; b := wendif;

Instead, you should write:
assign a:=if cthen x else zendif; b :=if cthen y else w endif;
2.1.5 Non-deterministic choice

RuleBasaisesnon-determinisnto describanary possiblebehaiorsatonce. Thenon-deterministic
constructs of RuleBase V&the follaving format:

{ecq, ec, ..., eg} a non-deterministic choice, wherggan enumerated constant.

expry union expry: the union of choices represented Rypre

ny .. p: another vay to express {n, +1,..., B}, where n are intgers.

2.1.6 Other expressions
The following are alsoxgpressions:

( expr) a parenthesizedkpression
exprin {vq, Vo, ..., W} shorthand for

((&xpr=vy) | (&xpr =) | ... (&pr =)
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2.1.7 Built-in functions

The huilt-in functionsfell(), rose() andprev() have the follaving functionality:
 fel(expr) is true if expris 0, and \@s 1 on the pxéous g/cle

« rose(expr) is true if expr is 1, and s 0 on the prx&ous g/cle

« prev(expr) is true if expr was 1 in the pngous g/cle

2.2 The var statement
A var statement declares stagziables. It has the follang format:

var name, name, ... : type; name, name, ... : type;

The type can be one of the follmg:

* boolean
« {enuml, enum2, ... }
 numberl .. number2

(Arrays will be described in Section 3.0)

For instance, the folleing are Igal var statements:

var request, ackneledge:boolean;

var state: {idle, reading, writing, hold};
var counter: {0, 1, 2, 3}

var length: 3 .. 15;

Thefirst statementleclareswo variables, “request’and“acknowvledge”,to be of typeboolean. The
secondstatementleclares variablecalled“state” which cantake on oneof four enumeratedalues:
“idle”, “reading”,“writing” or“hold”. Thethird statementleclaresavariablecalled“counter”which
can tale on the glues 0, 1, 2 and 3. The fourth statement declaragable called “length” which
can tale on ay of the \alues between 3 and 15, inclesi

A var statement only declares stateigbles. Thassign statement, described belodefines the
behaior of these ariables.

2.3 The assign statement

An assign statemenassignsavalueto astatevariabledeclaredwvith avar statementlt hasoneof the
following formats:
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assigninit (hame) := gpression;
assignnext(name) ;= gpression;
assignname = gpression;

The first statement assigns an initialue to a stateariable. The second statement defines the ne
statefunctionof a statevariable. A statevariableassignedvith anassigninit and/orassignedext is
simply a memory element, orgister (flip-flop or latch). The third statement assignalaevto a
combinational stateariable.

The following are @amples of lgal assignstatements:
assigninit (state) := idle;
assignnext(state) :=
case
reset : idle;
state=idle : { idle,usy };
state=lsy & done : {idle };
else: state;
esac

The lkeyword assignmay be omitted for the second and falilog consecutie assignstatements.
Thus, the follaving:
assignvarl := xyz;
init(\ar2) := abc;
ngt(var2) = qrs;
is equvalent to:
assignvarl := xyz;
assigninit (var2) := abc;
assignnext(var2) := grs;

2.4 The define statement

A definestatements usedto give anameto afrequently-usedxpressionmuchlike amacroin other
programming or hardare description languages. Tdefine statement has the follang format:

definename := gpression;

For instance, the folleing are Igal define statements:
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defineadef:=(q|r) & (t| v);
definebb(0) :=q &t; cc:=3;

As with theassignstatement, thed¢word define may be omitted in second and felimg consecu-
tive define statements.

2.5 The module statement

An ervironmentfile canbetotally flat, with no hierarcly atall. In this caseall statementareconsid-
eredto beenclosedy onebig mainmodule. However, it is usuallymoreappropriateo write a mod-
ular and hierarchical &wonment. Thenodule andinstancestatements are used for this purpose.

A module statement is used to define a module which can be instantiated a number of times, as in
hardware description languages. It has the foilig format:

module module_name ( inputs ) ( outputs )

{

statement;
statement;

}

whereinputsis alist of formal parameterpassedo the module,outputsis alist of formal parameters
producedy themodule,andstatementsis ary sequencef var, assign define fair nessandinstance
statementsTheinput/outputparametersanbethoughtof asinput/outputsignals. Input parameters

are produced elsdere, and thedrive the module, while output parameters are produced by the
module itself and can be used &lkere. A signal that appears as an output parameter of a module
must be defined and assignedatue in that modulevér or define orinstanceoutput). If a signal
thatappearasaninput parameteof amoduleis notusedin thatmodule,RuleBasewill issueawarn-

ing.

For instance, the follwing is a lgal module statement:

module delayed_and (s1, s2) (out)

{
var out :boolean
assign
init (out) := 0;
next(out) := sl & s2;
}
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Modules cannot bdeclared inside other modulesubthey can beused (instantiated) by other mod-
ules.

2.6 The instance statement
A module statemenits only adefinition- it hasno effectuntil it is instantiatedcalled). Theinstance
statement instantiates a module using theviotig format:

instance instance_name : module_name (inputs ) ( outputs );
whereinstance_name is the name of the specific instance (one module can be multiply instantiated),
module_name is the name of the module being instantiatepljts is a list of @pressions passed as

inputsto thisinstanceand outputsis alist of outputparametersactuallyconnectingheinstanceout-
puts to real signals of the design or theiemment. An instance name is optional.

For example, thefollowing is alegal instance statementinstantiatinghetwo-inputand-gtedefined
in Section 2.5:

instance da : delayed_and(q,r)(t);

2.7 The fairness statement

A fairness statemenis usedto describea fairnessconstraint A fair ness statementescribes condi-
tion that must be met infinitely often. It is an important tool in specifying abstreob@ment mod-
els. Thefairness statement has the follang format:

fairness expression;

The following is a lgal fairness statement:

fairness grant;
This fairness constraint will filter out paths on which grant is asserted a finite number of times, and
leave only those paths on which it is asserted an infinite number of times.

Other types ofdirness are described in section 8.1.
2.8 Scope rules
Statements inside a module cannot refereac@lles outside that module (gimbal symbols).

Externalsignalsandvariablesneededy themodulemustbe passe@sparameterso theinstance.A
modulecanassignvaluesto externalsignalsandvariablesonly by passinghemasoutputparameters.
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Ontheotherhandi,it is possibleo referencanternalsignalsof aninstanceérom outsidethatinstance.

For example, if module M has an internal signal Sig, and Ins is an instance of module M, one can
referto signalSigasins/Sig(‘/ is thehierarcly character).This allows formulasto referto theinter-

nal stateof instancesvithout the burdenof exportingstatevariables.It alsoallows youto easilyover-

ride parts of gisting modules without changing the module definition.ei@ding is &plained in

detail in Section 6.0.

2.9 Comments, macros and preprocessing

There are tw types of comments in @inonment description files: 1)eXt beginning with “--” and
endingattheendof line. 2) Text beginningwith “/** andendingwith “*/”.  Commentext is ignored
by RuleBase. A comment can be inserteghdrere a space isdal, except in tet strings.

Before processing the wronment description files, RuleBase calls a standard preprocegppto
filter these files. The mechanisms\pded by cpp can be used ticilitate the deelopment of evi-
ronment models. The most useful mechanisms are macros, conditional compilation (#ifdef, #if,
#endif, ...) and #include. See “man cpp” on your unix system for more details.

RuleBase praides additional preprocessing abilities in addition to cpp. These are the %for and %if
constructs described belo

2.9.1 %for

The%for construct replicates a piece oftte number of times, with the possibility of each replica-
tion receving a parameterThe syntax of the %for construct is as fako

%for <var> in <prl> .. <gpr2> do
%end
or:

%for <var> in { <item>, <item>, ... , <item>} do
%end
-- where <item> is either a numban identifier
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In thefirst casethetext insidethe %for-%endpairswill bereplicatedexpr2-exprl+1times(assuming
that xpr2>=e&xprl). In the second case, thetteill be replicated according to the number of items
in the list.

During eachreplicationof thetext, theloop variablevaluecanbesubstitutednto thetext asfollows.
Suppose the loopaviable is called “ii”. Then, the currenhlue of the loop ariable can be accessed
from the loop body using the folldng three methods:

« The current &lue of the loop ariable can be accessed using simply “ii” if “ii” is a separateriok
in the text. For instance:

%for ii in 0..3 do
define aa(ii) :=ii > 2;
%end

is equvalent to:

define aa(0) := 0 > 2;
define aa(1) :=1> 2;
define aa(2) := 2 > 2;
define aa(3) :=3 > 2;

 If “ii” is part of an identifier it can be accessed using %f{ii} as folle:

%for iiin 0..3 do
define a%fii} :=ii > 2;
%end

IS equvalent to:

define aa0 :=0 > 2;
defineaal :=1> 2;
define aa2 :=2 > 2;
define aa3 :=3 > 2;

 If "ii” needs to be used as part of axpeession, it can be accessed using %f«e} as follovs:

%for iiin 1..4 do
define aa%({ii-1} := %f{ii-1} > 2;
%end

is equvalent to:
define aa0 := 0> 2;
defineaal :=1>2;
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define aa2 ;=2 > 2;
define aa3 := 3> 2;

The following operators can be used in pre-processpressions:
= I= < > <= >= -+ * | O
2.9.2 %if
The%if construct is similar to the #if construct of the cpp preprocessarever %if must be used

when<expr> refersto variablesdefinedin anencapsulatingofor. The syntaxof the %if constructis
as follows:

%if <expr> %then

%end

or:
%if <expr> %then
;%else
;)}cl)end

3.0 Arrays

3.1 Defining arra ys

An array of stateariables is defined as folis:

var name (indel .. inde2) : type ;

This defines (|inde-index1|+1) state ariables named name(indg, ..., name(inde2), where
index1 can be either greater or less thanx2de

Examples:
var
addr(0..7) boolean; -- 8 booleanariables, addr(0), addr(1), ... , addr(7)
counter(4..5) : 0..3;  -- 2 igfer \ariables, each canVmthe alues 0,1,2,3
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status(3..0) : {empiynotemptyfull };
-- &4nables, each canymathe alues emptynotempty full

An array can also be defined witliefine statement:

definename( indel .. indx2 ) := <epr>;

Example:
definemasled_sig(0..3) := sig(0..3) & mask(0..3);

Note that the follwing line
var x(0..3) : {5, 7,13 };
defines an array of four irger \ariables, each of them carveahe alues 5, 7 or 13. This it a

non-deterministic bitector To define a bit gctor and assign to it the thremwes non-deterministi-
cally, do the follaving:

var x(0..3) :boolean  assignx(0..3) :={5,7, 13}

3.2 Operations on arrays

Reference

The simplest operation on an array is a reference to a bit or a bit range. One bit of an array is refer-
encedasarray_name(N) whereN is aconstant.A rangeof bitsis referencedsarray _name(M..N).
It is alays necessary to specify the bit range when referencing an array

It is possible to access an array element usirggiable ind& as follows:
array_name(V: index1..index2) whereV is aintegervariable,andindexl..index2 areconstantsndi-
cating its range. Example:

var source(0..7)boolean V: 0..7;
definedestination := source(®..7); -- assuming that the bef@ of V is defined elsghere.

Other operations that can be used with type of arrays are:

Example: aa(0..7) :i# bb(0..2)=cc(0..2)hen dd(0..7)elseee(1..8)endif;
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The rest of the operators can be applied to boolean arrays¢tits) only

Boolean connecties (bitwise): & | M ! -> <>
Both operandsnustbe of the samewidth (unlessoneof themis constant) Theresultwill have the
same width as the=etor operands.
Example: v(0..7) :=x(0..7) & y(0..7) | 'z(0..7);

Relational: < > <= >=
Both operandsnustbe of the samewidth (unlessoneof themis constant) Theresultwill beasca-
lar boolean slue.
Examples: c¢:=v(0..7) >x(0..7); d:=v(0..7) <= 16;

Arithmetic (unsigned): + - *
Both operandsnustbe of the samewidth (unlessoneof themis constant) Theresultwill have the
same width as theeetor operands.
Examples:
define cc1(0..7) := aa(0..7) + bb(0..7);
cc2(0..7) := aa(0..7) + 1,
cc3(0..7) := 10 * aa(0..7);

In order not to lose the most significant bits of the result, pad the operands with zeroes on the le
Examples:

define aa(0..7) := zeroes(4) ++ bb(0..3) * zeroes(4) ++ cc(0..3);
co++sum(0..7) := 0++a(0..7) + 0++b(0..7);
(++ is the concatenation operatdescribed bels. zeroes(4) is aector of four zeroes)

Shift: >> <<

The first operand must be a booleaater and the second operand must be agenteonstant or
variable. The result is a booleaactor of the same width as the first operand. These operations
perform the logical shift, i.eacated bit positions are filled with zeroes.

Examples:
definecc(0..7) := aa(0..7) << 2;
var shift_amount: 0..5;
definedd(0..7) := bb(0..7) >> shift_amount;
ee(0..8) := 0+#0..7) << 1;
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3.3 Construction of bit vectors from bits or sub-vectors

The concatenation operator (++) is used toenak\ectors out of bits or smalleegtors:

expr ++ epr

Example:

definewide(0..5) := narne(2..3) ++ bitl ++ bit2 ++ another_naw(0..1);

Theconcatenatiooperatorcanalsoappeaontheleft-hand-sideof anassigror definestatement For
instance, the follwing statement:

definea ++ b ++ ¢(0..2) :=d ++ 1 ++ 0 ++ e(0..1);

is equvalent to the follaing four statements:
definea:=d; b:=1; ¢(0):=0; c(1..2) :=e(0..1);

The following huilt-in functionscan help to construct arrays of repeated elements:

rep (expr, N) is equalent to e&pr concatenated with itself N times.
Shorthands:

zemegN) is equvalent torep(0,N)

onegN) is equvalent torep(1,N)

nondetgN) is equvalent torep({0..1},N)

3.4  More array examples
var a(0..3), b(0..8), c(0..2)aoolean
defined(0..3) := b(5..8): different sub-ranges
definee(0..2) := b(2..0) & c(0..2); different directions

var x_state(0..2), y_state(0..2): {s1, s2, s3 }

var nda(0..2)boolean
assignnda(0..2) := {001b, 010b, 111b}; -- non-deterministic assignmentetci@r v

assignnext( a(0..2) ) :=
case
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reset: O;
a(0..2) = b(0..2) : c(1..3);
a(0..1) = 10B : d(0..2);
else: a(0..2);

esag

var counter(0..7) boolean
assign
init ( counter(0..7) ) := 0;
next( counter(0..7) ) := counter(0..7) + 1,

module and_or ( a(0..7), b(0..7), ¢(0..7) )( d(0..7) )
{ defined(0..7) :=a(0..7) & b(0..7) | ¢c(0..7); }

instanceal : and_or( x(0..7), y(7..0), z(0..7) )( w(7..0) );

3.5 Quantification Over Data Values

When specifying the behmr of data, it is often necessary to refer to specific dataes. Br exam-
ple, supposehatwe wantto saythatthedatawhichis readin duringaread operatiorwill bewritten
out in the ngt write operation. One &y to do it is to write a formula for each datdue:

%for iin 0..31 do -- assuming that the data type is 0..31
formula { AG( (read & data_in=i) -next_event(write)(data_out=i) ) }
%end

This is eqwalent to 32 formulas, and might be ifigent if there are too mgnvalues. The abhe@
can be done in one formula using fbeall construct as folls:

forall i: 0..31:
formula { AG( (read & data_in=i) --next_event(write)( data_out=i) ) }

The syntax oforall is:

forall variable : type :

wherevariable is an EDL wariable which is defined only for the purpose of quantification. It should
not be defined elgéhere. type is ary legal type, including a bitector
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More examples:

forall i(0..31):boolean:

formula { AG( (read & data_in(0..31)=i(0..31)) ->
next_event(write)(data_out(0..31)=i(0..31)) ) }

forall i: 0..15:
formula { AG( counter=i ->AX counter=(i+1)mod 16 ) }

4.0 Sequential Processes

Procesgonstructof EDL aresimilarto “processstatementsdf VHDL. They canbeusefulin situa-
tions when it is wkward to write &plicit concurrent definitions for signals. Using process con-
structs,you canwrite your codein theform of sequencesf statementsyhichare“executed’in each
cycle to compute the neededlves of signals. The only statementsvadid in a process ar@amable
declarations, ariable assignments, IF statements and CASE statements.

As a simple gample,

process {

var foo: boolean;

foo :=d1;

if cthen foo := d2;endif;
}

is equvalent to the concurrent assignment

assign foo :=if cthen d2else d1 endif;
(Of course, in thisxample the concurrent form is simpler than the process construct).

As a slightly more realisticxample, suppose for the moment that we need to model a ripple-carry
adder in EDL, bt for some reason cannot use the “+” operator:
process {

var sum(0..7)boolean;

var carry:boolean;

carry :=0;

%for iin 7..0step -1do

sum(i) := x(i) ~ y(i) ~ carry;
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carry := (x(i) & y())) | (x(i) & carry) | (y(i) & carry);
%end

}

Notethatthecarrysignalis assignedeveraltimesin the processandeachstanzaof thelooprefersto
the \alue of carry alid for this specific stanza. If some code outside this process refers to the carry
signal, it will refer to the "findlvalue of carrywhich in this case is theverflow bit of the adder

It is corvenient to think about processes as sequential code whickeisuted” eachyxle, kut what
really happenss thatRuleBaseanalyzeghe processonstructkeepingtrackof interim assignments,
and generates concurrent definitions for signaigedrby the process.

Now we shall tak a closer look at theutdding blocks of a process construct.

1.Variable declarations

Theprocessonstructshouldcontainvar declarationdor all signalswhich areassignedvithin the
process. Thear declaration of each signal should appear before the first assignment to it.

2. Assignments
The three usual forms of RuleBase assignments are supported:
assignsS := «pr,
assignnext (S) := pr;
assigninit (S) := epr;
S is a signal or a concatenation of signals.Tdyavkrd assigncan be omittedDefine constructs
are illegal within a process.
The assignment of the first form:
S = epr,;
is similar to \ariable assignment of VHDL and to blocking assignmenteoilag, in that refer-

encedo Swhichare ™ executed’ afterthisassignmentill alreadyreferto thenew valueof S. For
example,

foo :=0;
bar := foo;
foo ;= 1;

will assign 0 to bar {een in spite of thedct that foo is re-assigned later on).
The assignment of the form:
next (S) := epr;
behaes more lile the signal assignment of VHDL and to non-blocking assignmerdrdby, in
that it doesrt’influence the alues of S which can be obsedvin this gcle.
next (foo) := 0;
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bar := foo;

will assign to bar the current«cle value of foo, which is not necessarily 0. Theatagycle value
of foo will be 0 (in the absense of further assigments tat (fi@o)” in the process).

The assignment of the form:

init (S) := pr;
is special in that it will be “eecuted” only in the firstycle, and will hae no efect in subsequent
cycles.

3. CASE statements
case
guard: stat;
guarg: stap,

guard;: staf,;
else: stat,
esac;

Each guardis a boolean>gression. The else clause is optional. Eachisteither a single
assignment, or aar bitrary sequence of statements enclosed in braces.

4. |IF statements.
The IF can ta& one of tw forms:
if conditionthen
statements;
endif;
or
if conditionthen
statements;
else
statements;
endif;

We will conclude this section with aample of a process construct which meskise of dierent
statements:
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module server (start,grant)(request,done)
{
process {
var state: { idle, wait, busy };
init(state) :=idle;
next(state) := state; -- default behavior

var request, done: boolean;  -- state machine outputs
request := false; done := false; -- their default behavior

case
state=idle & start:
next(state) := wait;

state=wait: {
request := true;
if grant then
next(state) := busy;
endif;

state=busy: {
done :={truefalse};
if done then
next(state) := busy;
endif;

€sac;
} -- process
} -- module

EDL
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5.0 Environment constraints

Invar, assume andrestrict are emironment constructs that enable setting constraints on signals.
They letyou describeheernvironmentby declaratve meansnsteadof giving eachsignalafunctional
behaior.

5.1 Invar
Theinvar statement enables you to specify a booleaariant that you ant to be true at grcycle.

In other words, it will filter out states in which theviariant does not hold.
The syntax of the war construct is as foles:

invar <expr>
-- Where <gpr> is a booleanxg@ression.

The boolean>gression within the war can include both gmonment and design signals.

Example:

Given a design with the inputs requestl, request2, request3, the design sit@pdowerly only
under the constraint that at most one request can lve atiy given gcle.

This can be specified by:

var requestl, request2, request3: boolean;
invar (requestl + request2 + request3 <= 1)

requestl, request2, request3 signals hae non-deterministic bekieor that obgs the abwe invari-
ant.

5.2 Assume
Assume can be seen as ateasion of the ivar construct. It enables you to write morpressive

assumptions on your model, telling RuleBase to force your model to hold those assumptions. The
assumptions are written as aug@roperties.
The syntax of the assume construct is asvidlo

assume {safety sugr_formula}

Examples:

- read andwrite are inputs to a design.
- read should not be follwed by awrite (1 or 2 gcles later).
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This can be specified by:

var read, write: boolean
assume{AG (read -> ABGJ1..2] (‘write))}

Another requirement:
- The first input command must be a write
assume{write before_read}

5.3 Restrict

The restrict evironment construct is used to limit the state spapéoeation to certain paths. The
restrict looks like a rgular expression, and its semantics resemble the semanticgudrexpres-
sion. Only paths that match a prefix of thgular expression will be chedd.

The syntax of theestrict construct is as folles:

restrict {regular_epression}
-- where the rgular pression eents can be grof the SERE eents.

Example:

restrict { 'read[*], read, !read[*] }
- restrict RuleBase to check only paths with at most one read command.

6.0 Linking the environment to the design

In RuleBase, the connection between the design andvivereanent is by name. Thus, in order to
give behaior to an input signal of name “reset” in your design, jugt @i signal of that name beha
ior in your ervironment,usingeitherthe define statemen{seeSection2.4),or thevar statemen{see
Section2.2)in combinationwith the assignstatemen{seeSection2.3). It isimportantto make sure
that you are using the name of the signalotly as RuleBase kg it (including capitalization).

7.0 Overriding Design Behavior

Theervironmentcanbeusedto overridethe behaior of partof thedesign. To overridethe behaior
of an internal design signal, simplygiit beh&ior using either the define statement, or thestate-
ment in combination with the assign statement, specifywegride as follovs:
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Overriding Design Behavior

define override sig := ...

or:

var override sig: boolean
assign initcig) :=...

nexfsig) := ...

Overriding design belvéor is especially useful if we ke implemented a specific betar of a sig-

nal, but wantto make surethedesignworksfor ary behaior of thesignal. For instancesupposéhat

we hare a signal called “predict” that implements a complicated predict function. Some other piece
of logic uses the “predict” signal in its calculations. Suppose our formula is theifgto

AG (predict ->AX[2] !low_priority_request)
Also suppose that this formula should be true wisatthe implementation of the predict function.

We can mak& RuleBases job easier by eliminating all the logic\drig “predict”, and e@erriding it
with a totally non-deterministic betar, as follavs:

var override predict:boolean -- predict can nohave ary behaior

7.1 Overriding initial values

Sometimes, it is necessary teearide the initial lue of a flip-flop in the design, without modifying
its next-state function. In these cases specify the inidhley as follavs:

assign initlabc) :=1;
assign init(def) := {0,1};

The first statement alde assigns an initialalue of 1 to signal abc. The second statement assigns a
non-deterministidnitial valueto signaldef. In otherwords,thevalueof signaldefatpower-onis not
known.

assignoutput_command :=

case
(c1 =none) & (c2 = none): none;
(cl = none): c2;
(c2 = none): cl;
else X {c1,c2};
esag
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Fairness

8.0 Fairness

Recall that théair ness statement has the follang format:

fairness expression;

Themeaningof thefairness statemenits thatwe areinterestednly in sequencem whichtheexpres-
sion specified will happen infinitely often. That is, we are not interested in input sequences in whicl
at some point in time thexpression becomeasalke and stays thatay forever.

8.1 Additional (advanced) fairness types

The following additional &irness types are supported:

« FGp;
Leaves in the model only paths on which from some pointasdsp holds foever.

« FG->FGp,q;
Leaves in the model only paths on which, if thexests a point from whiclp holds foever, then
there alsoxsts a point from whiclg holds foever.

« FG->GFp,q;
Leavesin themodelonly pathsonwhich, if thereexistsa pointfrom which p holdsforever, thenq
holds infinitelyoften .

« GF->GFp,q;
Leaves in the model only paths on whichpiholds infinitelyoften, therg also holds infinitely
often.
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