Support for the e Language Macros in DVT

by Cristian Amitroaie

A unique and powerful feature of the e language is the “define as” macros. It allows programmers to
create new syntactic constructs like statements, actions, and expressions using simplified regex patterns
enhanced with lexical terminals. It may sound sophisticated, but once you play with a few macros,
you'll pretty soon enjoy this natural capability of enhancing the e language. Actually, this is how the e
language has evolved. For example, the sequence constructs, which are now part of the standard
language, were initially macros.

Nevertheless, “define as” macros can be so addictive, that many of us tend to abuse them and forget
other programming patterns. For example, quite often, a macro can be used to hide copy/paste instead
of using OOP inheritance. And by the way, when I say “define as” macros, I also include the all mighty
“define as computed” macros, which allow you to implement whatever processing in order to “generate
code”.

My point is that macros are very powerful, but one needs to be in control, so that this extra power
doesn’t actually fire back. This could be obtained with tools that help us work with both preprocessing
directives and “define as” macros. Here is where DVT (Design and Verification Tools) gets in the
picture. This integrated development environment (IDE) provides features that allow you to manipulate
macros in many ways, from browsing to debugging. Here are a few examples:

e Show me all macros
Show me where this macro is used
I want to see what this macro is going to be replaced with (Apply Preprocessing)

I have an error inside a nested macro, please take me to the source of the problem (Macro
Reparse Stack)

Show me the macro value (e.g. BUS_WIDTH)
Show me the active code in ifdef blocks

Jump to macro definition (by hyperlink)
Show me the macro description

Autocomplete

The following paragraphs summarize the DVT support for the aforementioned use cases.

Macros View — To Locate a Macro

The Macros View presents all the preprocessing, “define as”, and “define as computed” macros. You
can use it to browse all the macros in your code and quickly jump to a macro definition.
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£ Macros 22 - [Z Problems | v Tasks| = Layers| = Coverage| <~ Checl

[amiq_pwi][30 macros]

e

Preprocessing

-  Statements

% amiq_pwi add agent
&

L= an_wiq__pwi add prepad_checker <deuice_ms_kiqd'n_awme>

Layers View — To Locate All Places Where a Macro is Used

In the Layers View, you can see all the places where a macro is used in your code. This can be very
useful particularly, when you want to change some macros and must understand what you break if you
are not careful. Or maybe, when you just want to completely remove a macro and use another
programming pattern instead of it. You need to be sure you understand how the macro is currently used
before refactoring the code.

Problems Tasks = layers 522  Macros Console == I Rl =
[amig_pwi] macro amigq_pwi_add agent'statement [4 layers, 2 modules]

Layer Comment Source Module Line
% amig_pwi_add_agent  Instantiates agent. amig_pwi_macros.e 215

= amig_pwi_add_sgent Add the first agent correspondin amig_pwi_ex_1_inst_tb.e 29
%> amig_pwi_add_agent  Add the second agent correspor amig_pwi_ex_1_inst_tb.e 33
%2 amig_pwi_add_agant - And another logical slave to anss amig_pwi_ex_1_inst_tbe 38

Of course, for preprocessing macros, you can see in the Layers View all the defines, undefs and ifdefs.

Prablems Tasksm Macros | Console | Search

[armig_pwi] define VR_PACKAGE_COMPATIBILITY_ANALYZER [2 layers, 1 module]
Layer Co  Source Module Line

+ define VR_PACKAGE_COMPATIBILITY_AMNALYZER

%7 ifdef VR_PACKAGE_COMPATIBILITY_ANALYZER | evc_util_top.e 48

avi_util_top.e

Expand Macros — To See What a Macro is Replaced With

Select a piece of code that includes the macro, right click and choose Macros > Expand All Levels
Inline. The macro call will be replaced with the code that results when the compiler applies
preprocessing.

This capability can help understand and debug the behavior of a macro. You can run the simulation
with the macro expanded. After is done, all you have to do is click and collapse the expansion to the
initial macro call. DVT automatically adds TODO reminders so you don't forget expanded macros in
the code.
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183
184 -- This iIs the sequence driver for an ACTIVE SLAVE agent.
/ @DVT_EXPAND_MACRO_INLINE_START
TF dr'lunr ur_vhie claus rir'luer u is ]_nstance
[Macro expansion. [nght click to collapse]| —— - (bus name) ;
108 keep driver. slave_name == read (agent_name]:
109

[ Problems | | Tasks £ . = Layers| = Coverage < Checks| & Macros| & Console
1items
v Description Resource Path Location Type

oo

Show Macro Stack — To Inspect Debug Errors in Nested Macros

Errors are signaled at the line where the macro is used. But sometimes the error is deeply nested in a
macro that uses another macro that uses another macro and so on. With a right click on the error marker
you can see the macro stack to the source of the error.

|
@31 some example;

83 "=

[2l Problems | & Tasks | = Layers = Coverage |« Chacks & Macros El Console 2 +' Search
[xbus_e] trace macro error

#** Error: Unrecoghized action 'out{...) with {...}'.
[see LINRECOGNIZED ACTION spec fnr mare detalls]
detected a 8 examples/xbus e/e/xbus top.e!

inside macro <s' statement> at line 35 ]u ,:humg[;[]sz] aumy su [;es,: EMJS[D!I]] ml_2.0 guym esample xbu _e/e/xbus bim.e!
1nside macro <ss'struct member> a X8 X a/e ple
inside macro <a'action> &

out{=name=} with {};

Hyperlinks — To Jump to a Macro Definition

If you place the cursor over a line where you use a macro and press F3 (or with Ctrl+Mouse Over and
click the hyperlink), you'll jump to the macro definition. This may be handy in case you want to
understand what's actually going to happen if you use this macro.

LU BpWL = mpwL

28 // Add the agents corresponding to DUT
29 amiq_pwi add agent ACTIVE MASTER MY _MASTER to MY_PWI having
30 auth = {0xF; Gx0; Ox0; 0xD};

32 amig_pwl =dd agent ACTIVE SLAYE MY_SLAVE ONE to MY_PWI having

33 auth = {OxC; OxA; OxF; OxE}
34 address = 0x1;

36 /7 And another logical slave to answer Master's requests

gg = ‘2 {macro amiq_pwi_add_agent'statement
addrass = 0x2;
20 ! Instantiates agent.

42 /7 several other ronfigurations
43-extend amiq_pwl_ex_1 inst_env_u {

45 connect_ports{) is also {

46 do bindireset, sys.my pwi smp.reset];

47 T

48

45 connect_pointers|) is also {

50 driver.my_master = sys.my_pwl.my_master.driver;

51 driver.my_slave two = sys. my_pwl.my_slave two.driver;
52 driver.my_slave_one = sys. my_pwl.my_slave_one.driver;
33 driver.env = me;

d\"} www.dvteclipse.com 3 AMIQ




Tooltips — To See the Macro Description and Value

If you place the mouse over a macro call, a tooltip pops-up showing the description of the macro. The
description is extracted from the comments written on top of the macro definition.

fel amig_pwi_rmacros.e % amig_pwi_ex_1_inst_test.e % amig_pwi_ex_1_inst_tb.e x

LEpur ﬂllqu_le._E!_J._Lll:L_:L.UI cuuard,
13 import amig_pwl_ex_1 inst_env;
14 import amig pwl ex 1 1nst_virtual seq;

16 /7 The following part instantiates an eVl and adds the needed components
17 am1qJPwi add evc MY_PWI having

L6 hdl_p macreo amiq_pwi_add_evc'statement‘

-
L9 agent incrantiates eV
20 resel womo—=omterTTeT

21 reset_active = low
22 clk_mode = internal
23 clk_period = 10 ns
24 clk_duty cycle = 8.5
25 sclk = "sclk"

26 spwl = "spwl";

For pure preprocessing directives, you also see the macro value. No need to grep for the define line to
check the value. Don't like tooltips? Click on it and jump to the source of the define to see and
eventually change the value.

Imaster_reg_read address : uintibits:AMI0 PWI_REG_ADDR LEN};
Imaster_cva : uinttbits:AMIO_PWI_C\.I’A_'-.LOLTAGE_LEN);
. . . Lo define AMIQ_PWI_CVA_VOLTAGE_LEN
lslave item kind : amiq pwi iten. - . - = - -

— =" AT 2 Defined Values:
Islave frame_kind : amig _pwi fr 7
lelawa frama naritu kit o« kit

Ifdef Highlight — To See the ifdef Active Code
The editor marks the areas of code that are not compiled due to preprocessing ifdefs with gray.

-#ifdef SPECMAN FULL VERSION 08 20 001 {
import ovm lib/e/ovm e top.e;
-

#ifndef SPECMAN FULL VERSION €8 20 801 {
import ovm e/e/ovm e top.e;

Y

Autocomplete — To Use a Macro Like Any Other Construct

By typing the first letters of a macro, you can invoke the autocomplete feature, which allows you to
choose from the proposed list of macros the one you want to use. The description is also there to help
you choose.

-

0 pwi amiq_pwi add agent <ap_kind'name>

- . - kind'name> <ag_name’name> to

€3 macro amiq_pwi_add_evc'statement <evc_name'name>[ having [ auth = <auth'exp>] [
ex| & macro amig_pwi_add_prepad'statement [address = <address'exp=>]]

mig_pwi_add_agent'statemer

Agent instantiation macro (see parameters
below)

agent_ap_kind

| H Specifies ACTIVE/PASSIVE agent kind
agent_ms_kind

Specifies MASTER/SLAVE agent kind
agent_name

ex [This will be the agent_name aspect of the amiq_pwi_agent_uj
afterwards

extend the unit under this aspect in order to add

Press ‘Ctrl+Space' to show T
e vr

L awE
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In conclusion, the e language macros are very powerful and useful when used properly. If you use them
to enhance the language, you also have to ensure support for the new constructs. DVT helps you quick-
ly inspect macros and understand their behavior and usage, as well as develop quality e code much
faster.

For further information, visit the specific chapter on macros from the DVT e Language Guide at:
http://www.dvteclipse.com/documentation/e/Macros.html
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