e Language Reference Manual

14. Print, checks, and error handling

The e language has many constructs that check for errors in the DUT, or add exception handling and diag-

nostics to an e program.

IEEE P1647/D3, May 2005

14.1 print
Purpose | Print an expression
Category Action
Syntax plr[int]] expl,...] [using print-options]
exp Valid e expression.
Parameters
print-options One or more of the print options, separated by commas.

This prints the value of the given expression. Each type of expression has a default format in which it is

printed.

— Scalars and string expressions print as expression = value-of-expression.
—  Structs print in small tables, with a row for each field of a struct.

The predefined do_print() method of a struct performs the printing. Changing the do_print() method
modifies the default format for the struct.

a)  Lists print in small tables with a row for each element in the list — except for scalar lists 16 bits or

smaller, which print horizontally.

b) Integers print leading zeros (0’s), except for unbounded integers, 32-bit integers, or decimal integer.

Syntax example:

print byte list using radix = hex

14.2 Handling DUT errors

There are several constructs that can be used to perform data or protocol checks on the DUT, or to handle

any errors that occur:

— check that

— dut_error()
— dut_error_struct
— set_check()

Copyright © 2005 IEEE. All rights reserved.
This is an unapproved IEEE Standards Draft, subject to change.

10

15

20

25

30

35

40

45

50

55



10

15

20

25

30

35

40

45

50

55

IEEE P1647/D3, May 2005 e Language Reference Manual

14.2.1 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: exp, ...)]

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

Parameters | 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. check that, as with all
actions, needs to be associated with a method. expect struct members also implicitly create checks.

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.
Syntax example:
check_count (i:int) is {
check that i == expected_count el se
dut_error("Bad i: ", i);
H

14.2.2 dut_error()

Purpose | Specify a DUT error message string

Category | Action

Syntax dut_error(message: exp, ...)

message A string or an expression that can be converted to a string. The message
Parameters expressions are converted to strings, concatenated, and printed to the screen
(and to the log file, if it is open).

This specifies a DUT error message string. This action is usually associated with an if action, a check that
action, or an expect struct member. If the Boolean expression in the associated action or struct member eval-
uates to TRUE, the error message string is displayed.

Calling dut_error() directly is exactly equivalent to:
check that FALSE el se dut_error();

NOTE—When dut_error() is called directly (not within a check that or an expect), there is no way to verify a check
was successfully performed. session.check_ok shall always be FALSE after a direct call to dut_error().
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Syntax example:

if 'data_out’

IEEE P1647/D3, May 2005

I= "data_in' then

{dut _error("DATA M SMATCH: Expected ", 'data_in')};

14.2.3 dut_error_struct

Purpose Define DUT error response
Category | Predefined struct
struct dut_error_struct {
message: string;
source_struct(): any_struct;
source_location(): string;
source_struct_name(): string;
Syntax source_method_name(): string;
check_effect(): check_effect;
set_check_effect(effect:check effect);
write();
pre_error() is empty;
¥
message The message that was defined by the temporal or data DUT check and is
printed by dut_error_struct.write().
source_struct() | Returns a reference to the struct where the temporal or data DUT check is
defined.
source_location | Returns a string giving the line number and source module name, e.g., “At
0 line 13 in @checker”.
source_struct_| Returns a string giving the name of the source struct, e.g., “packet”.
name()
source_method_| Returns a string giving the name of the method containing the DUT data
Struct name() check, e.g., “done()”.
members
check_effect() Returns the check effect of that DUT check, e.g., ERROR AUTOMATIC.
set_check_effect | Sets the check effect in this instance of the dut_error_struct. Call this
0 method from pre_error() to change the check effect of selected checks.
pre_error() The first method that is called when a DUT error occurs, unless the check
effect is IGNORE. This method is defined as empty, unless extended by the
user. Extending this method to modify error handling for a particular instance
or set of instances of a DUT error.
write() The method that is called after dut_error_struct.pre_error() is called when
a DUT error happens. This method causes the DUT message to be displayed,
unless the check effect is ITGNORE. To perform additional actions, extend
this method.

This defines the DUT error response. To modify the error response, extend either write() or pre_error().
Only the write() and pre_error() methods are called directly by e programs, but the other fields and pre-
defined methods of dut_error_struct can also be used in extending write() or pre_error().

NOTE—Do not use dut_error_struct.write() to change the value of the check effect. Use pre_error() instead.
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Syntax example:

extend dut_error_struct {
wite() is also {
if source_struct() is a XYZ packet (p) then {
print p.parity_calc();
b
b
s

14.2.4 set_check()

Purpose | Set check severity

Category | Predefined routine

Syntax set_checK(static-match: string, check-effect: keyword)

static-match A regular expression enclosed in double quotes (" "). Only checks whose
message string matches this regular expression are modified. The match
string shall use the native e syntax or an AWK-like syntax (see 2.10).

Any AWK-like syntax shall be enclosed in forward slashes, e.g., /Vio/.
Also, the * character in native e syntax matches only non-white characters.
Use . . . to match white or non-white characters.

check-effect check-effect is one of the following:

a) ERROR — Issues an error message, increases
num_of dut_errors, breaks the run immediately and returns
to the simulator prompt.

b) ERROR BREAK RUN — Issues an error message,

Parameters increases num_of_dut_errors, and breaks the run at the next
cycle boundary.

c) ERROR AUTOMATIC — Issues an error message,

increases num_of_dut_errors, breaks the run at the next
cycle boundary, and performs the end of test checking and
finalization of test data that is normally performed when
stop_run() is called.

d) ERROR_CONTINUE — Issues an error message, increases
num_of dut_errors, and continues execution.

e) WARNING — Issues a warning, increases num_of_dut_
warnings, and continues execution.

f) IGNORE — Issues no messages, does not increase
num_of dut_errors or num_of dut_warnings, and contin-
ues execution.

This sets the severity or the check effect of specific DUT checks, so that failing checks produce errors or
warnings. This routine affects only checks that are currently loaded.

Syntax example:
extend sys {

setup() is also {
set _check("...", WARNI NG ;
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H
b

14.3 Handling user errors

The e language has several constructs for handling user errors, such as file I/O errors or semantic errors.
This section describes the constructs used for handling these kinds of errors:

— warning() issues a warning message when a given error occurs.

— error() issues an error message and exits when a given error is detected.

— fatal() issues an error message and exits to the OS prompt when a given error is detected.
— try defines an alternative response for fixing or bypassing an error.

NOTE—Errors handled by these constructs do not increase the session.num_of dut errors and ses-
sion.num_of_dut_warnings fields that are used to track DUT errors. In addition, the error responses defined with these
constructs are not influenced by modifications to the dut_error_struct.write() method.

See also: the run option (24.7.1).

14.3.1 warning()

Purpose | Issue a warning message

Category Action

Syntax warning(message: string, ...)

message A string or an expression that can be converted to a string. When the warning
Parameters action is executed, the message expressions are converted to strings, concate-
nated, and printed to the screen.

This issues the specified warning error message. It does not halt the methods being currently run.
Syntax example:
war ni ng("1 en exceeds 50");

14.3.2 error()

Purpose Issue an error message

Category Action

Syntax error(message: string, ...)

message A string or an expression that can be converted to a string. When the error
Parameters action is executed, the message expressions are converted to strings, concate-
nated, and printed to the screen.

This issues the specified error message and halts all methods being currently run. The only exception to this
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.

Copyright © 2005 IEEE. All rights reserved. 5
This is an unapproved IEEE Standards Draft, subject to change.

10

15

20

25

30

35

40

45

50

55



10

15

20

25

30

35

40

45

50

55

IEEE P1647/D3, May 2005 e Language Reference Manual

Syntax example:

check_size() is {
if (pkt.size != LARGE) {
error("packet size is ", pkt.size);
}
s

14.3.3 fatal()

Purpose | Issue error message and exit to the OS prompt

Category Action

Syntax fatal(message: string, ...)

message A string or an expression that can be converted to a string. When the fatal()
Parameters action is executed, the message expressions are converted to strings, concate-
nated, and printed to the screen.

This issues the specified error message, halts all activity, exits immediately, and returns to the OS prompt.
fatal() returns a non-zero status to the OS shell.

Syntax example:
fatal ("Run-tinme error - exiting");

14.3.4 try

Purpose | Define an alternative response for fixing or bypassing an error

Category Action

Syntax try {action; ...} [else {action; ...}]

action A series of zero or more actions enclosed in curly braces ({ } ) and separated
by semicolons (; ).
The first action block (following try) cannot include the fatal() action. Sub-
sequent action blocks (following else) can, however.

Parameters

This executes the action block following try. If an error occurs, it executes the action block specified in the
else clause;in-whichthe-error-can-be-fixed-erhandled. If no error occurs, the else clause is skipped. When
the else clause is omitted, execution after an error continues normally from the first action following the try
block.

Syntax example:

try {
var nmy_file :file = files.open(file_nanme, "w',
"Log file");
} else {
war ni ng(" Coul d not open ", file_nane,
"; opening tenporary log file simlog");
b
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14.4 Handling programming errors: assert

Purpose | Check the e code for correct behavior
Category | Action
Syntax assert bool-exp [else error(message: string, ...)]
bool-exp A Boolean expression that checks the behavior of the code.
Parameters | 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 e code for correct behavior; use this action to
catch coding errors.

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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