
library IEEE;
use IEEE.std_logic_1164.all;
-- Uses Behavioral Design elements

entity v74x157 is
    port (
        G_L: in STD_LOGIC;
        S: in STD_LOGIC;
        A: in STD_LOGIC_VECTOR (1 to 4);
        B: in STD_LOGIC_VECTOR (1 to 4);
        Y: out STD_LOGIC_VECTOR (1 to 4)
    );
end v74x157;
architecture v74x157_arch of v74x157 is
signal S1:STD_LOGIC_VECTOR (1 downto 0);

begin
  S1 <= G_L & S;

     process(S1,A,B)
     begin

case S1 is
when "00" => Y <= A;
when "01" => Y <= B;
when others => Y <= "0000";
end case;

     end process;
  end v74x157_arch;

The "Process" Statement
To understand the behavioral design elements and  especially the  process (which is the "key" element of the Behavioral code) read Sec 4.7.8.

Note:  A  "process"  is collection of  "sequential" statements . The process is excuted concurrently with other concurrant statements in the VHDL code. However, within the process, all of the statements are executed in a sequential manner, i.e. in the order they appear in the code. 

The Syntax of a process statement is shown in Table 4-55. Within the process one may declare "variables" but not signals. The " variables" in VHDL are similar to the variables in any high-level programming language. However, unlike "signals" they do not have any "time" associated with it. As a result, the process is essentially executed in "zero-simulation" time.

The process is either "running" or "suspended". It "wakes" up as soon as any of the signals listed in the sensitivity list changes its value. In this example,
the sensitivity list is made of S1,A & B.

Many different types if "statements" can be used within the process statement. In this particular example, I have used the "case statement". (Please read Table 5-43 for another such example for a generic Multiplexer).

Other statements that are used in the behavioral codes include: the "if-then-else statement", the "loop statement" (like the for-loop or while-loop).

Concatenation operation
Read page 276 for the syntax of the concatenation operator.
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Click on the Notes to see more
See  Figure 5-64 and Table 5-35 on pages 400-401 of the textbook, respectively. The process statement (within the behavioral Design element) is used to describe the behavior of the 74x157 MSI chip.


