4.2.3.9 Detecting and handling errors

Action 

Description
expect

Checks the DUT for correct temporal behavior (see 12.2)
check that 
Checks the DUT for correct data values (see 16.2.1).

dut_error() 
Issues a DUT error message (see 16.2.2).

assert 

Checks the verification environment for correct behavior (see 16.4).

warning() 
Issues a warning message (see 16.3.1).

error() 
Issues an error message when a user error is detected and halts all method execution (see 16.3.2).

fatal() 

Issues an error message, halts all activities, and exits immediately (see 16.3.3).

try 

Catches errors and exceptions (see 16.3.4).
12.2 expect | assume
Purpose

Define a temporal rule

Category
Struct member

Syntax

expect | assume [rule-name is [only]] temporal-expression
[else dut_error(string-exp)]

expect | assume rule-name
Parameters
rule-name   A name that uniquely identifies the rule from other rules or events within the struct. It can be used to override the temporal rule later on in the code or
change from expect to assume or vice versa.

temporal-expression  A TE that is always expected to succeed. Typically involves a
temporal yield (=>) operator (see 11.2.13).

string-exp  A string or a method that returns a string. If the TE fails, the string is
printed, or the method is executed and its result is printed.
Both the expect and assume struct members are used for defining temporal properties.
· When a simulation-based tool executes the e program, it evaluates the rule expressed by the TE. If the TE fails at some point in time (see 11.3), the tool reports an error as specified with the dut_error clause (if no dut_error clause is specified, the tool prints the rule name). The notion of failure of the TE implies a new evaluation starts on every state following a state in which the sampling event occurs (see 11.3.3). Simulation-based tools typically treat expect and assume in exactly the same manner.

· When a formal verification tool analyzes the e program, expect struct members are interpreted as rules the tool needs to verify, whereas assume struct members are interpreted as constraints on legal behavior. This means the tool looks for program execution paths where the TE bound to an expect fails (see 11.3) and none of the TEs bound to the assumes fail.
Once a rule has been defined, it can be modified using the is only syntax and can be changed from an expect to an assume or vice versa. To perform multiple verification runs, vary the rules slightly or use the same set of rules in different expect/assume combinations.
16.2.1 check that 
Purpose

Perform a data comparison, and depending on the results, print a message

Category
Action

Syntax

check [that] bool-exp [else dut_error(message: string-exp, ...)]

Parameters
bool-exp A Boolean expression that performs a data comparison.

message  A string or an expression that can be converted to a string. If the bool-exp is 

FALSE, the message expressions are converted to strings, concatenated, and 

printed to the screen (and to the log file, if it is open).
This performs a data comparison, and depending on the results, prints a message. Use check that to track the number of failed checks with predefined session fields. When the else dut_error clause is omitted, the e program uses the check that clause as the error message.
16.2.2 dut_error()

Purpose 

Issue a DUT error message
Category 
Action

Syntax 

dut_error(message: string-exp
, ...)

Parameters
message
 A string or an expression that can be converted to a string. The message

expressions are converted to strings, concatenated, and printed to the screen

(and to the log file, if it is open).

This issues a DUT error message. This action is usually associated with an if action, a check that action, or an expect struct member. Calling dut_error() directly is exactly equivalent to:

check that FALSE else dut_error()

NOTE—When dut_error() is called directly or within an expect, session.check_ok shall always be FALSE.

Syntax example:
if 'data_out' != 'data_in' then {
dut_error("DATA MISMATCH: Expected ", 'data_in')

}
16.3.1 warning() 
Purpose

Issue a warning message

Category
Action

Syntax

warning(message: string-exp
, ...)

Parameters
message  A string or an expression that can be converted to a string. When the warning action is executed, the message expressions are converted to strings, concatenated, and printed to the screen.
This issues the specified warning error message. It does not affect execution.
Syntax example:
warning("len exceeds 50")

16.3.2 error()

Purpose 

Issue an error message and halt all method execution
Category 
Action

Syntax 

error(message: string-exp
, ...)

Parameters
message A string or an expression that can be converted to a string. When the error

action is executed, the message expressions are converted to strings, concatenated,

and printed to the screen.

This issues the specified error message and halts all running methods. The only exception is if the error action appears inside the first action block given in a try action. In that case, the e program jumps to the else action block within the try action and continues running. Calling error() directly is exactly equivalent to:

assert FALSE else error()

Unlike the check that action, error() does not use dut_error_struct.

Syntax example:

check_size() is {

if (pkt.size != LARGE) then {

error("packet size is ", pkt.size)

}

}

16.4 Handling programming errors: assert

Purpose 

Check the verification environment for unexpected behavior

Category 
Action

Syntax 

assert bool-exp [else error(message: string-exp
, ...)]

Parameters
bool-exp A Boolean expression that checks the behavior of the code.

message A string or an expression that can be converted to a string. If the bool-exp is

FALSE, the message expressions are converted to strings, concatenated, and

printed to the screen (and to the log file, if it is open).
The e language has a special construct, the assert action, for handling certain programming errors, such as internal contradictions or invalid parameters. It checks the verification environment for unexpected behavior. Use this action to catch coding errors such as variables unexpectedly becoming NULL, list sizes exceeding a specified range, etc. 

When an assert fails, it prints the specified error message, plus the line number and name of the file in which the error occurred. If the else error clause is omitted, assert prints a global error message.

When an error is encountered, assert stops the method being executed.

Syntax example:

assert a < 20
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