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��#�3��#��%�0��%��#$�"���6$�%�;#$<��"%��0�6 ��"0$�4$��95�#�"6��%$�� � �5!�"��#�% !2 # �
# ��
�(� �� D� �"� !0��%�� �03!�0��% #$�  %� )D"� #�� #$�"� #7'�%$"� /��5��$"(�  ""�0��#$� �0�
#�!�"� � 4��-.$�#��05"6 � � H� "�03��������"%��/�%� %�)���$�) !$�� *̂_� �6$0/�� -.$�#$"�#$�"�
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-- Instrucoes para o Address Generation Logic: 
-- o campo "instr" comanda o registo de endereco; 
-- o campo "ctr" comando os sinais de controlo do DS; 
-- o campo "data" e' o operando da instrucao LOAD. 
  type agl_instr_type is (HOLD, DEC, INC, LOAD); 
  type agl_ctr_type is (DIS, WR, RD); 
  type agl_instr is record 
    instr: agl_instr_type; 
    ctr: agl_ctr_type; 
    data: ds_end; -- subtype de integer 
  end record; 

�!��)��	��
����������
	
"��	�	$
	
���

�$0� / "�� �$� #� '� 0 � # � 4�'�� � L<K(� $� ��%��4 6�� �:%���$� D� #�"6��%$�  %� )D"� #$�
6$�"%��%$���	�
�
?(�#$�"�'���%��0$#$��

entity agl_c is 
port (Instruction: in agl_instr; -- "record" 
      clock, write_pulse, BusTrnotLoc1, 
      ForceHold: in bit; 
      Addr_out: out ds_end; 
      notCS: out std_logic_vector(1 downto 0); 
      notOE, notWE: out std_logic); 
end agl_c; 
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architecture behavior of agl_c is 
  -- Constantes locais 
  ... 
  begin 
    ctr_unit: process(Clock, BusTrnotLoc1) 
      -- Variaveis internas auxiliares. 
      variable reg_add: ds_end; 
      begin 
        if ((Clock'event and (Clock = '1')) and 
            (BusTrnotLoc1 = '0') and (ForceHold = '0')) then 
          case Instruction.instr is 
             when HOLD => NULL; 
             when DEC  => reg_add := reg_add - 1; 
                          Addr_out <= reg_add; 
             when INC  => reg_add := reg_add + 1; 
                          Addr_out <= reg_add; 
             when LOAD => reg_add := Instruction.data; 
                          Addr_out <= reg_add; 
          end case; 
          ... 
         elsif (BusTrnotLoc1 = '1') then 
           notWE <= 'Z'; notOE <= 'Z'; notCS <= ('Z', 'Z'); 
        end if; 
      end process; 
  end behavior; 
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entity ds is 
   port (endereco: in ds_end; 
         dado: inout std_logic_vector(31 downto 0); 
         notrd, notwr: in std_logic; 
         notcs: in std_logic_vector(1 downto 0) ); 
                            -- notcs(1) -> Mask Bank 
end ds;                     -- notcs(0) -> Data Bank 
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architecture behavior of ds is 
  subtype mem_cell is bit_vector (15 downto 0); 
  type mem_bloco is array (ds_end'low to 
                           ds_end'high) of mem_cell; 
  signal mask_in, mask_out, data_in, 
         data_out: mem_cell; 
  signal MaskRdnotWr, DataRdnotWr: bit; 
  ...  Procedimentos de leitura e escrita na memoria 
  begin 
    Mask:process (endereco, mask_in, MaskRdnotWr) 
      variable mem_mask: mem_bloco; 
      variable inicio: boolean := TRUE; 
      variable pont: ds_end; 
      begin 
        if inicio then 
           -- Bloco de inicializacao da memoria (Mask Bank) 
    ... 
           inicio := FALSE; 
          else 
            pont := endereco; 
            if (MaskRdnotWr = '1') then       -- Cond. de leitura 
               le_ds(mem_mask, pont, mask_out); 
              else                             -- Cond. escrita 
                 wr_ds(mem_mask, pont, mask_in); 
            end if; 
        end if; 
      end process Mask; 
    ...  Data:process (endereco, data_in, DataRdnotWr) 
    ...  process (dado, notrd, notwr, notcs, mask_out, data_out) 
  end behavior; 
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type su_instr is (HLD, ASR, LSL, LSR, LDR, OSR); 
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entity su_c is 
port (signal io_bus: inout std_logic_vector(31 downto 0); 
      signal Instruction: in su_instr; 
      signal Hold, clk, s_clk, BusTrnotLoc1: in bit; 
      signal LSB_3: out bit_vector(2 downto 0); 
      signal Zero, MSB: out bit); 
end su_c; 
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architecture behavior of su_c is 
... 
signal instr_aux: su_instr;          -- registo de instrucao 
signal loc_reg: bit_vector(15 downto 0); -- registo de dados 
  begin 
    ...  reg_instruction: process(BusTrnotLoc1, clk, Hold) 
    ...  reg_deslocamento: process(s_clk) 
    MSB <= loc_reg(15); 
    LSB_3 <= loc_reg(2 downto 0); 
    Zero <= '1' when allzero(loc_reg) else '0'; 
  end behavior; 
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procedure l_shl(vecin: inout bit_vector) is 
  variable aux: bit; 
  begin 
    if (vecin'left > vecin'rigth) then 
      for i in vecin'range loop 
        if (i > vecin'rigth) then aux := vecin(i - 1); 
          else aux := '0'; 
        end if; 
        vecin(i) := aux; 
      end loop; 
    ... 
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type tr_instr is (HOLD, A_RST, A_SET, CHAIN); 
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entity TR_c is 
  port (signal Instruction: in tr_instr; 
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        signal TagUp, TagDown, notHold, Suspend, 
               Clk: in bit; 
        signal TagAbove, TagBellow: out bit); 
end TR_c; 
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architecture behavioral of TR_c is 
-- Variaveis, constantes e sinais globais 
signal Pipe1, Pipe2, Pipe3: tr_instr; 
  begin 
    proc_pipe1: process (Clk) -- pipe 1 
    begin 
      ...  
      if ((Clk'event and (Clk = '1')) and (Suspend = '0')) then 
        if ((notHold /= '0') and (Instruction /= HOLD)) then 
          Pipe1 <= Instruction; 
         else NULL; 
      ...  
    proc_pipe2: process (Clk) -- pipe 2 
    begin 
      ...  
      if ((Clk'event and (Clk = '1')) and (Suspend = '0')) then 
        Pipe2 <= Pipe1; 
       else NULL; 
      ... 
    ...  proc_pipe3: process (Clk) -- pipe 3 
    with Pipe3 select 
      TagAbove <= '1'     when A_SET, 
                  '0'     when A_RST, 
                  TagDown when CHAIN, 
                  '0'     when others; 
                  -- HOLD nunca chega a Pipe3 
    with Pipe3 select 
      TagBellow <= '1'     when A_SET, 
                   '0'     when A_RST, 
                   TagUp   when CHAIN, 
                   '0'     when others; 
                   -- HOLD nunca chega a Pipe3 
  end behavioral; 
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type seq_instr is record 
  instr: seq_instr_type; 
  qualif: qualif_type; 
  data: int_16; 
  Sfs: integer range 0 to 15; 
end record; 

	��  6$�#$� 6$0�  "� % /�! "� L<L(� L<M � �� L<M/(� $� 6 03$� qualif_type� "��)�� 3 � �
�� !�4�6 �� $� %�3$� #�� ��"%��-.$� ���� �%$� ���� $� 6 03$� seq_instr_type� �#��%�4�6 �  �
��"%��-.$��0�3 �%�6�! �<�
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type seq_instr_type is (GOTO_D, CALL_D, EXIT_D, 
 END_FOR_D, GOTO_M, CALL_M, EXIT_M, END_FOR_M, 
 END_LOOP, CALL_COR, S_RET, END_FOR, 
 CONTINUE, FOR_D, DECREMENT, S_LOOP, 
 PUSH_D, RESET_SP, POP_C, PUSH_C, 
 SWAP, PUSH_C_LOAD_D, LOAD_D, SET, CLEAR); 
type qualif_type is (COND, NOT_COND, INCOND); 
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entity AM29C331 is 
  port (I: seq_instr;                 -- record... 
        T: in bit_vector(11 downto 0); 
        M0: in bit_vector (3 downto 0); 
        Cp, Reset, Inten, Intr, Hold, OEd, Slave, 
        CyIn, Fcont: in bit; 
        Y: out mm_end; -- sutype do tipo integer 
        Equal, A_Full, Inta, S_Error: out bit); 
end AM29C331; 
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#�"6$#�4�6 #$�

0�:h" �# 

E$�%h#�)

3h3�!2 

3h6$03 � #$�

3h6$�% #$�

��6��0��% hE CP

CP

CP

CP

I

M0

T

d_bus

m_bus

tos_bus

y_aux_bus

inc_bus

cont_bus

Y

A_Full

Equal

to_pilha
to_compara
to_end_saida

to_contador

Legenda:
Sinais de controlo

CP   CLock
Reset e Hold não estão representados

�

��'�� �L<Q�	� '� 0 �#��/!$6$"�#$�"�����6� #$��

�$0$� "�� 3$#�� $/"��) �� � � 4�'�� (� $� /!$6$� #�"6$#�4�6 #$�� ��6�/�� �0 � ��"%��-.$�  �
�:�6�% ����$�6$�9��%$�#�������(�'�� �#$�6$0$�" 7# ��0�6$�9��%$�#��"�� �"�3 � �6 # ��0�
#$"���"% �%�"�/!$6$"<��""�"�"�� �"�#�4���0� �$3�� -.$� ��:�6�% ��3$��6 # �/!$6$(�#�� 6$�#$�
6$0�  � ��"%��-.$� #�� ��%� # <� 
3I"� ��"�0���  "� $3�� ->�"� #�� %$#$"� $"� /!$6$"(� D� 3$""7)�!�
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�#��%�4�6 �� �0� 6$�9��%$� '!$/ !� #�"" "� $3�� ->�"� �� #�"6��)GH!$� �%�!�? �#$� �0� ;��6$�
6$�9��%$����0�� #$(�#$�"�'���%��0$#$��

type op_icode is (NOP, DE_D, DE_M0, DE_TOS, DE_INC, 
                DE_CONT, ZERO, POP_I, DEC, DESAUT); 

��6$�9��%$�op_icode�6$�%D0�%$# "� "���"%��->�"�"�3$�% # "�3$��%$#$"�$"�/!$6$"<�U�
# � ��"3$�" /�!�# #�� #$� 3�$6�""$�  ""$6� #$�  $� #�"6$#�4�6 #$��  ""�'�� �� ���� 6 # � "�� !�
#�"%�� #$�  � 6 # ��0�#$"� ��"% �%�"�/!$6$"�  3�� "�  ""�0��5�  "� ��"%��->�"� ��"3�6%�) "<��0�
 !%��� %�) �3$#� ��%�!�? �H"��$�6$�6��%$�#����&
?�	�#$��
	��3 � ���"%���'��� �6 # �"�� !�$�
"�/6$�9��%$� #�� ��"%��->�"�  ""$6� # "� �� ��""�� 6 "$� $� 3�I3��$� "�0�! #$�� )���4�6 �� (�
#�� 0�6 0��%�(�  � 6$�"�"%G�6� � # "�  %��/��->�"<��0��� !�����# "� "$!�->�"(� D� 6$�)�����%��
�� !- ������ �#�"6��-.$�$/%�# ��"%5� #��� # �1�"�0�! -.$��T$��#$6�0��% -.$(�0 "�'�� �� �
�0�#�"3��#76�$��!�) #$�� �"7�%�"�(��0 �)�?������� !�����#$"�"�� �"�#��6$�%�$!$�#�6! � #$"�
6$0� ���!��%�3$�"��� � �03!�0��% #$�6$0�L�/�%"��3 � �6$#�4�6 ��*P�3$""7)��"�$3�� ->�"����
 !'��"�#�!�"� 3�� "���6�""�% 0�#��K�/�%"(� %��#��#$� $��;0��$�#��$3�� ->�"�#$���"3�6%�)$�
/!$6$<�

�$#$"�$"�"�� �"���%���$"�������3��"��% 0�/ �� 0��%$"�#��# #$"���6!��0��$��$0�� �
"���G�6� � #�� 6 � 6%���"� _bus(� 3$#��#$H!2�"� "���  %��/�7#$� �0� ) !$�� #�� *,� /�%"<� � � �
"�03!�4�6 �� �#�"6��-.$��� � �5!�"��#$�0$#�!$�4$��#�4���#$��0�%�3$�#�"�'� #$�3$��int_16(�
����6$���"3$�#�� $�"�/6$�9��%$�#$"�) !$��"���%���$"�����"��3$#�0���3��"��% ��6$0�*,�/�%"�
�)��� ���*��	�!�6���*(� �$�  3G�#�6�� 
�<� 	�"%�� 0$#$� %$# "�  "� $3�� ->�"� ��%��� "� "��.$�
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� ����%�6%�� �#$�"�����6� #$��3$#��"�����%.$�0$#�! # �#$�"�'���%��0$#$(�$0�%��#$�
$�6$�3$�#$"�3�$6�""$"(�6�9 �#�"6��-.$�6$03!�% ���6$�%� H"���$� 3G�#�6��
��

architecture behavioral of AM29C331 is 
-- Barramentos de comunicacao entre os diversos modulos 
signal d_bus, m_bus, inc_bus, cont_bus, y_aux_bus, 
      tos_bus: int_16; 
-- Barramentos de controlo: 
signal to_pilha,to_comparador, to_contador, 
       to_end_saida: op_icode; 
 
  begin 
    d_bus <= I.data; -- "pinos" I.data sao o driver do 
     -- barramento interno d_bus 
    m_bus <= ((d_bus / 16) * 16) + bit2int(M0); 
    ...  descodificador: process(I, T) 
    ...  Mux_saida: process(to_end_saida, d_bus, m_bus, 
                tos_bus, inc_bus) 
    ...  p_pilha: process(Reset, Hold, Cp) 
    ...  incrementa_y: process(Reset, Hold, Cp) 
    ...  p_contador: process(Hold, Cp) 
    ...  p_comparador: process(Reset, Hold, Cp, y_aux_bus) 
    ...  yout_drv: process(Reset, Hold, y_aux_bus) 
  end behavioral; 

�� 3�$6�""$�  ""$6� #$� 1� 3�!2 � 6$�%D0� ��%��� 0��%��  � �"%��%�� � # � 3�!2 (�
�03!�0��% # �  %� )D"� #�� �0� )�6%$�� #�� ) !$��"� #$� %�3$� int_16<� 
"� #�6! � ->�"� ��
"�/�$%�� "�  ""$6� # "� 1� $3�� -.$� # � 3�!2 � 4$� 0� 6$!$6 # "� �$� ���*��	� �	F6�� �)���
#�"6��-.$�#$�"�����6� #$���$� 3G�#�6��
�<��0�3 �%�6�! �� "�"�/�$%�� "��%�!�? 0� %��/�%$"�
3 � ���4����� �#�0��".$�# �3�!2 (�3$#��#$� ""�0�"���4 6�!0��%�����%�!�? # "<�
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type mm_instr is record 
  Seqi: seq_instr; 
  DSi:   agl_instr; 
--  VSR0, Sdone: bit; 
--  Gi:    glitch_instr; 
--  Gpos:  integer range 0 to (2**12) - 1; 
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--  GRadd: int_16; 
--  Gsub:  integer range 0 to (2**8) - 1; 
--  GRi:   gram_instr; 
  SUi:   su_instr; 
  TRi:   tr_instr; 
-- DRi:   dr_instr; 
-- DRin:  dr_indata; 
-- DRctr: dr_ctr; 
  Sreq, EOC, Ss: bit; 
end record; 
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entity mm is 
   port (endereco: in mm_end; 
         dado: inout mm_instr; 
         notcs, notrd, notwr: in bit); 
end mm; 

�� %�3$� mm_end� �"%5� #�6! � #$� �$� ���*��	� !�6���*<�>��� � ��:$� 
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	 #$�����4$���:6!�7#$�#$�0$#�!$�$� 6�""$�1�0�6�$0�0I�� � �3 �%���#$�%� �"3�%��(���
���� ����6� !�? -.$�# �0�6�$0�0I�� � ""��% ���"" ���! -.$(�%$�� H"����6�""5��$��%�!�? ���0�
0�6 ��"0$�  !%��� %�)$� 3 � � �"" � 4��-.$<� �$� 0$#�!$� �
	�� # � 0�6�$0�0I�� (� $�
6 ���' 0��%$�#���0�0�6�$3�$'� 0 �D�"�0�! #$�� �4 "�� ���6� !�#���:�6�-.$�#$�3�$6�""$(�
$�#�� D� !�#$� �0� 4�62���$� ���� 3��""�3$"% 0��%�� 6$�%D0��0�0�6�$3�$'� 0 �6$#�4�6 #$<�
�
�"%� %D'� �#��6$#�4�6 -.$�"��5�#�"6��% �0 �"�1�4���%�<�
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architecture behavior of mm is 
  type mm_bloco is array (mm_end'low to mm_end'high) of 
                mm_instr; 
  begin 
    process (endereco, dado, notcs, notrd, notwr) 
      variable memoria: mm_bloco; 
      variable celula: mm_instr; 
      file TESTVEC: text is "gl_prog.txt"; 
      ... procedimentos locais 
      begin 
        if inicio then 
          ...  Bloco de inicializacao 
        end if; 
        if (notcs = '0') then 
          pont := endereco; 
          temp := notrd & notwr; 
          case (temp) is 
            ... 
            when "01" => le_mm(memoria, pont, celula); 
                         dado <= celula; 
            ... 
          end case; 
        end if; 
    end process; 
end behavior; 


�#�6! � -.$�#$�$/9�6%$������#�4����$��$0��#$�4�62���$� ��%�!�? �(�$��� !�D�!�#$�3�!$�
6$�9��%$�#����"%��->�"�"�0/$!�6 0��%����3��"��% #$�� �!�"% '�0� �%���$��3$��... Bloco 
de inicializacao<�
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LDR
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� !�"% '�0� "�'���%�� D� �0� 4� '0��%$� #$� /!$6$� #�� ���6� !�? -.$� # �0�6�$0�0I�� (�
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... 
read(prog_linha, aux, arg_ok); 
... 
memoria(aux_end).Seqi.instr := seq_instr_type'val(aux); 
read(prog_linha, aux, arg_ok); 
... 
memoria(aux_end).Seqi.qualif := qualif_type'val(aux); 
read(prog_linha, aux, arg_ok); 
... 
assert ((aux >= int_16'low) and (aux <= int_16'high)) 
              report "Operando para Sequenciador fora de gama!" 
                severity ERROR; 
memoria(aux_end).Seqi.data := int_16’val(aux); 
... 
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entity bus_arb1 is 
  port (Run, BusReq, -- Do registo de controlo do transputer 
        Ss, Finish, SC_Req,     -- da Micromemoria 
        Equal,                  -- do sequenciador 
        Reset, Clock: in bit;   -- Globais do sistema 
        SuspendGL, BusTrnotLoc1, -- Controlo dos barramentos 
        BusToTr, 
        BusTrnotLoc2,  -- este tb. serve de flag -> BusGrant 
        SC_ReqOut, EqualOut,    -- Flags para o transputer 
        FinishOut, SsOut: out bit); 
end bus_arb1; 
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architecture behavior of bus_arb1 is 
  type Main_asm is (Normal_OP, Phase1, Phase2, RetPhase1, 
                    RetPhase2); 
  type Equal_asm is (NoEqual, EqualRun); 
  type Finish_asm is (NoFinish, FinishRun); 
  type Ss_asm is (NoSs, SsRun); 
  type SC_Req_asm is (NoSC_Req, SC_ReqRun); 
  type BusReq_asm is (NoBusReq, BusReqRun); 
  signal ClrFlags: bit; 
  signal BusTrnotLoc1aux, BusToTraux, BusReqOut: bit; 
  begin 
    BusToTraux <= Equal or Finish or Ss or SC_Req or 
                  BusReqOut or BusTrnotLoc1aux; 
    BusToTr <= BusToTraux; 
    ...  Main_p: process 
    ...  Equal_p: process 
    ...  Finish_p: process 
    ...  Ss_p: process 
    ...  SC_Req_p: process 
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    ...  BusReq_p: process 
  end behavior; 

�"��#��%�4�6 #$��"��" #$"�� "�#�6! � ->�"�#$"�%�3$"�������3��"��% 0�$"�6$�9��%$"�#��
�"% #$"(� ".$� $"� �$0�"� �" #$"� 3 � � �#��%�4�6 �� $"� �"% #$"� �$"� ��"3�6%�)$"� #� '� 0 "� #��
�"% #$(� #�% !2 # 0��%�� #�"6��%$"� �0� W� �%$"�  �#� ��$��- � *++NX<� �"� "�� �"�#�����
� ��
��
������#�"%�� 0H"�� ��"% /�!�6��� �6$0���6 -.$���%��� �05���� �#���"% #$"�3���6�3 !���
%$# "�  "� $�%� "<� 
#�6�$� !0��%�(� $� "�� !�#�����
� D�  ��# � �%�!�? #$� �:%��� 0��%�� 3�!$�
'�� #$��#$"�"�� �"�#��
��
$����"% ! #$�� �3! 6 �#��6��6��%$��03��""$"�#$�0I#�!$������
�(�
� ?.$�3�! ��� !��"%5� ""$6� #$� ��0���

<�


��%�!�? -.$�#$�"�� !���%���$�#�����
��$�3$#��3 ��6�����#��# �%�(��0 �)�?�����$�
"��� 6$03$�% 0��%$� !I'�6$� D� �: 6% 0��%�� �'� !�  $� #$� "�� !� #�����
<� �"% � #�3!�6 -.$�
��"�!% �#$�4 6%$�#�"%��;!%�0$�"�� !�6$���"3$�#��� ��0���

�#��" 7# (��.$�3$#��#$(�3$���""��
0$%�)$(�"����%�!�? #$��$�! #$�#����%$�#���0 ��:3��"".$�#�� %��/��-.$<���'��#$� ��$�0 �# �
!��'� '�0(� �� �#$� �"" � 4��6�$� !�# #�� D� 3��%��#�# (� D� ��6�""5��$� #�6! � �� $� ��"3�6%�)$�
��

�6$0�$�0$#$���%� # T" 7# (�0 "�%��#$�6$�"6�G�6� �# � !%�� -.$�"�0=�%�6 �����"���"%5�
 ���%�$#�?��<��0 ��"$!�-.$� !%��� %�) �D�#�6! � -.$�#���0�"�� !���%���$�����) !��%�(�$�����
� �0 �$�� �# "�)�?�"�0$#�! �6$0�0 �"��: 6%�#.$� �4��6�$� !�# #��3��%��#�# <�


�!�"% '�0�"�'���%��0$"%� � �#�"6��-.$� ""$6� # �1�05���� �#���"% #$"����"3$�"5)�!�
3�! � #�%�6-.$� #�� �0� #$"� �)��%$"(� �� %�0� 6$0$� $/9�6%�)$� �� !- �� $� �"%�!$� #�� #�"6��-.$�
�%�!�? #$�� ��! /$� -.$�#�"%��%�3$�#��3�$6�""$��

Equal_p: process (clock, Reset) 
  variable estado: Equal_asm := NoEqual; 
  begin 
    if Reset = '1' then 
      estado := NoEqual; EqualOut <= '0'; 
     else 
       if (clock'event and (clock = '1')) then 
         case estado is 
           when NoEqual => if (BusTrnotLoc1aux = '0') and 
                              (Equal = '1') then 
                             estado := EqualRun; 
                             EqualOut <= '1'; 
                           end if; 
           when EqualRun => if ClrFlags = '1' then 
                              estado := NoEqual; 
                              EqualOut <= '0'; 
                            end if; 
         end case; 
       end if; 
    end if; 
  end process; 
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entity TH is 
  port(ds: inout std_logic_vector(31 downto 0); 
       ds_notcs: out std_logic_vector(1 downto 0); 
       ds_notrd, ds_notwr: out std_logic; 
       mm_notcs, mm_notrd, mm_notwr: out bit; 
       BusReq, Run, Sw_Ini: out bit; 
       Equal, Finish, AFull, SC_Req, SDone, SStep, 
       BusTrnotLoc2: in bit); 
end TH; 
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architecture behav_spool of TH is 
... Declaracoes globais 
begin 
  spool: process 
  variable inicio: boolean := TRUE; 
  variable Suspende: bit; -- simula um pedido de suspensao. 
  begin 
    ...  Inicializacao 
    if Equal = '1' then 
       ...  accoes associadas ao "Break Point" 
    end if; 
    if Finish = '1' then 
       ...  accoes associadas ao "Fim de Microprograma" 
    end if; 
    if AFull = '1' then 
       ...  accoes associadas a "Stack quase cheia" 
    end if; 
    if SC_Req = '1' then 
       ...  accoes associadas a "operacao Escalar" 
    end if; 
    if SStep = '1' then 
       ...  accoes associadas ao "Single Step" 
    end if; 
    if SDone = '1' then 
       ...  associadas ao "Swap Done do VSR" 
    end if; 
    if Suspende = '1' then 
       ...  accoes associadas ao "Pedido de suspensao" 
    end if; 
    WAIT ON SDone, SStep, SC_Req, AFull, Finish, Equal; 
  END process spool; 
END behav_spool; 
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entity test_bench is 
end test_bench; 
 
architecture Sistema_GLiTCH of test_bench is 
  component MicroMemoria 
  port (endereco: in mm_end; 
        dado: inout mm_instr; 
        notcs, notrd, notwr: in bit); 
  end component; 
  for U1:Micromemoria use entity MM(BEHAVIOR); 
  ...  component Sequenciador 
  ...  component AddGenLogic 
  ...  component DataStore 
  ...  component ScalarUnit 
  ...  component TagRouter 
  ...  component HostTransputer 
  ...  component BusArbiter 
  ...  Declaracoes de sinais internos 
 
  begin 
    ... 
    U1:Micromemoria 
      port map(mm_in, mm_out, mm_notcs, mm_notrd, mm_notwr); 
    ...  U2:Sequenciador 
    ...  U3:AddGenLogic 
    ...  U4:DataStore 
    ...  U5:ScalarUnit 
    ...  U6:TagRouter 
    ...  U7:HostTransputer 
    ...  U8:BusArbiter 
end Sistema_GLiTCH; 
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    if (stF = NoFinish) and (BusTrnotLoc1aux = '0') and (Finish = '1') 
then 
       stF <= FinishRun; FinishOut <= '1'; 
      elsif (stF = FinishRun) then 
         if (ClrFlags = '1') then 
            stF <= NoFinsh; FinishOut <= '0'; 
         end if; 
    end if; 
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1) /stF * /BusTrnotLoc1aux * Finish + 
stF * /ClrFlags 

2) /stF * /BusTrnotLoc1aux * Finish + 
T�"%�� �̀ClrFlags) * FinishOut 
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-- Package para as definicoes e procedimentos globais ao sistema GLiTCH 
-- Autor: Henrique Santos  Data: Junho, 1994 
 
library IEEE; 
use IEEE.STD_LOGIC_1164.all; 
use STD.TEXTIO.all; 
 
package gl_pack is 
 
-- Inteiros positivos de 16 bits 
  subtype int_16 is integer range 0 to (2**16) - 1; 
 
-- Enderecos para a micromemoria 
  subtype mm_end is integer range 0 to (32*1024) - 1; 
 
-- Enderecos para o DS 
  subtype ds_end is integer range 0 to (8*1024) - 1; 
 
-- Instrucoes para o sequenciador. As instrucoes desde GOTO_D ate' END_FOR 
-- apresentam tres variacoes: Sao executadas se uma condicao for verdadeira, 
-- se nao for verdadeira, ou ainda incondicionalmente. O campo "qualif" 
-- qualifica a instrucao a esse respeito. Os campos "data" e "Sfs" podem 
-- ser considerados operandos de uma instrucao. 
  type seq_instr_type is (GOTO_D, CALL_D, EXIT_D, END_FOR_D, 
                          GOTO_M, CALL_M, EXIT_M, END_FOR_M, 
                          END_LOOP, CALL_COR, S_RET, END_FOR,  -- Cond./Incond. 
                          CONTINUE, FOR_D, DECREMENT, S_LOOP, 
                          PUSH_D, RESET_SP, POP_C, PUSH_C, 
                          SWAP, PUSH_C_LOAD_D, LOAD_D, SET, CLEAR); 
  type qualif_type is (COND, NOT_COND, INCOND); 
  type seq_instr is record 
    instr: seq_instr_type; 
    qualif: qualif_type; 
    data: int_16; 
    Sfs: integer range 0 to 15; 
  end record; 
 
-- Instrucoes para o Address Generation Logic: o campo "instr" comanda o 
-- registo de endereco. O campo "ctr" comando os sinais de controlo do DS. O 
-- campo "data" e' o operando da instrucao LOAD. 
  type agl_instr_type is (HOLD, DEC, INC, LOAD); 
  type agl_ctr_type is (DIS, WR, RD); 
  type agl_instr is record 
    instr: agl_instr_type; 
    ctr: agl_ctr_type; 
    data: ds_end; 
  end record; 
 
-- Instrucoes para a Scalar Unit 
  type su_instr is (HLD, ASR, LSL, LSR, LDR, OSR); 
 
-- Instrucoes para a Tag Route unit 
  type tr_instr is (HOLD, A_RST, A_SET, CHAIN); 
 
 
-- Barramento de dados comum ao DS, SU e componentes directamente associados 
-- ao GLiTCH. A informacao que passa por este barramento e': 
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--    ."patterns ternarios" do DS para o GLiTCH 
--    .valores binarios da SU para o GLiTCH e/ou DS e sentido inverso 
--    .valores binarios do GLiTCH para o DS. 
-- Este barramento transporta bits. O mais natural e' usar o tipo 
-- std_logic_vector (ja' "resolvido", do package IEEE) 
--             std_logic_vector(31 downto 0); 
 
-- Micro instrucao do GLiTCH - conteudo de uma palavra da micro memoria 
-- (os campos comentados nao sao implementados neste modelo). 
  type mm_instr is record 
    Seqi: seq_instr; 
    DSi:   agl_instr; 
--    VSR0, Sdone: bit; 
--    Gi:    glitch_instr;                   De futuro isto sera' um record? 
--    Gpos:  integer range 0 to (2**12) - 1; 
--    GRadd: int_16; 
--    Gsub:  integer range 0 to (2**8) - 1; 
--    GRi:   gram_instr; 
    SUi:   su_instr; 
    TRi:   tr_instr; 
    SU_TRsel: bit; 
--    DRi:   dr_instr;                        Idem para aqui, mas isto nem 
--    DRin:  ??;                              deve ser necessario!! 
--    DRctr: ??; 
    Sreq, EOC, Ss: bit; 
  end record; 
 
-- Funcao para achar o inteiro equivalente ao valor binario (bit_vector) 
-- passado como parametro. Assume sempre que o elemento(0) e' o de menor 
-- peso - funciona com os dois tipos de "range" 
function bit2int(vec_in: bit_vector) return integer; 
 
-- Procedimentos de transformacao de valores de vectores, entre os tipos 
-- bit_vector e std_logic_vector. Os parametros devem ser sinais. 
procedure vec2std_vec(signal vecin: bit_vector; 
                      signal vecout: out std_logic_vector); 
procedure std_vec2vec(signal vecin: std_logic_vector; 
                      signal vecout: out bit_vector); 
-- NOTA: este ultimo procedimento activa vecout a '1' nas posicoes onde 
-- vecin tambem e' '1' e a '0' em todos os outros casos, mas dando a 
-- indicacao do possivel erro. 
 
-- Procedimento para envio de uma linha de mensagem para o monitor 
procedure putline(constant mess: in string); 
 
end gl_pack; 
 
------------------ 
-- package body -- 
------------------ 
package body gl_pack is 
 
function bit2int(vec_in: bit_vector) return integer is 
  variable acom, weight: integer; 
  begin 
    acom := 0; 
    weight := 1; 
    if (vec_in'left > vec_in'right) then  -- range is .. downto .. 
      for i in vec_in'reverse_range loop 
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        if (vec_in(i) = '1') then acom := acom + weight; 
        end if; 
        weight := weight * 2; 
      end loop; 
     else                          -- range is .. to .. 
       for i in vec_in'range loop 
         if (vec_in(i) = '1') then acom := acom + weight; 
         end if; 
         weight := weight * 2; 
       end loop; 
    end if; 
    return acom; 
  end bit2int; 
 
procedure vec2std_vec(signal vecin: bit_vector; 
                      signal vecout: out std_logic_vector) is 
  begin 
    for i in vecin'range loop 
      case vecin(i) is 
        when '0' => vecout(i) <= '0'; 
        when '1' => vecout(i) <= '1'; 
      end case; 
    end loop; 
    return; 
  end vec2std_vec; 
 
procedure std_vec2vec(signal vecin: std_logic_vector; 
                      signal vecout: out bit_vector) is 
  begin 
    for i in vecin'range loop 
      case vecin(i) is 
        when '1'    => vecout(i) <= '1'; 
        when '0'    => vecout(i) <= '0'; 
        when others => assert FALSE 
                         report "Conversao std_vec -> vec: Z, X... -> 0"; 
                       vecout(i) <= '0'; 
      end case; 
    end loop; 
    return; 
  end std_vec2vec; 
 
procedure putline(constant mess: in string) is 
  variable linha_tx: line; 
  begin 
    write(linha_tx, mess); 
    writeline(output, linha_tx); 
  end putline; 
 
end gl_pack; 
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-- Modelo Comportamental para o Data Store 
-- Autor: Henrique Santos  Data: Junho, 1994 
 
-- Os sinais de dados do DS encontram-se ligados ao barramento comum da SU 
-- e do GLiTCH. Por esse motivo tem que ser de um tipo "resolved". De acordo 
-- com a definicao tecnica do controlador, o DS vai armazenar "patterns" 
-- ternarios definidos por combinacoes binarias. Sendo assim, o mais simples 
-- e' utilizar o tipo 'std_logic_vector' definido na biblioteca 
-- IEEE.STD_LOGIC_1164. 
-- O DS e' composto por dois bancos ("Mask bank" e "Data Bank"). Do ponto de 
-- vista do hardware eles sao identicos e poderiam ser descritos 
-- estruturalmente a partir de um "componente" comum. No entanto tal 
-- metodologia nao vai ser utilizada, para preservar o mesmo tipo de 
-- arquitectura em todas as unidades. 
-- As linhas de enderco e controlo sao partilhadas com o Host Transputer, o 
-- que tambem implica a utilizacao de sinais "resolved". 
 
library IEEE; 
use IEEE.STD_LOGIC_1164.all; 
use WORK.gl_pack.all; 
 
 
entity ds is 
   port (endereco: in ds_end; 
         dado: inout std_logic_vector(31 downto 0); 
         notrd, notwr: in std_logic; 
         notcs: in std_logic_vector(1 downto 0) ); -- notcs(1) -> Mask Bank 
end ds;                                            -- notcs(0) -> Data Bank 
 
-- A arquitectura implementada utiliza tres processos. Dois para o bloco de 
-- memoria propriamente dito e outro para controlar as linhas de dados. Este 
-- ultimo processo divide o barramento de dados em dois bancos e coloca as 
-- linhas de dados em alta-impedancia se detectar um comando desconhecido. 
architecture behavior of ds is 
 
  subtype mem_cell is bit_vector (15 downto 0); 
  -- O bloco de memoria e' um array, cuja dimensao e' imposta pela gama de 
  -- enderecos pre-defina no package global. 
  type mem_bloco is array (ds_end'low to ds_end'high) of mem_cell; 
 
  signal mask_in, mask_out, data_in, data_out: mem_cell; 
  signal MaskRdnotWr, DataRdnotWr: bit; 
  signal aux_ctr: std_logic_vector(3 downto 0); 
  -- signal mask_cel, data_cel: mem_cell; -- auxiliares na transferencia 
 
  --{{{  Procedimentos de leitura e escrita na memoria 
    -- Procedimentos de leitura e escrita na memoria 
    procedure le_ds (variable memoria: in mem_bloco; 
                     variable endereco: in ds_end; 
                     signal val: out mem_cell); 
    procedure wr_ds (variable memoria: inout mem_bloco; 
                     variable endereco: in ds_end; 
                     signal val: in mem_cell); 
    procedure le_ds (variable memoria: in mem_bloco; 
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                      variable endereco: in ds_end; 
                      signal val: out mem_cell) is 
    begin 
      val <= memoria(endereco); 
    end le_ds; 
    procedure wr_ds (variable memoria: inout mem_bloco; 
                     variable endereco: in ds_end; 
                     signal val: in mem_cell) is 
    begin 
      memoria(endereco) := val; 
    end wr_ds; 
  --}}} 
 
   begin 
     --{{{  Mask:process (endereco, mask_in, MaskRdnotWr) 
          Mask:process (endereco, mask_in, MaskRdnotWr) 
            variable mem_mask: mem_bloco; 
            variable inicio: boolean := TRUE; 
            variable pont: ds_end; 
            begin 
              if inicio then 
                --{{{  Bloco de inicializacao da memoria (Mask Bank) 
                -- Por defeito, coloca toda a memoria a 0 
                for i in mem_mask'range loop 
                 
                end loop; 
                inicio := FALSE; 
                --}}} 
               else 
                 pont := endereco; 
                 if (MaskRdnotWr = '1') then       -- Cond. de leitura 
                   le_ds(mem_mask, pont, mask_out); 
                  else                             -- Cond. escrita 
                    wr_ds(mem_mask, pont, mask_in); 
                 end if; 
              end if; 
            end process Mask; 
     --}}} 
     --{{{  Data:process (endereco, data_in, DataRdnotWr) 
          Data:process (endereco, data_in, DataRdnotWr) 
            variable mem_data: mem_bloco; 
            variable inicio: boolean := TRUE; 
            variable pont: ds_end; 
            begin 
              if inicio then 
                --{{{  Bloco de inicializacao da memoria (Data Bank) 
                -- Por defeito, coloca toda a memoria a 0 
                for i in mem_data'range loop 
                 
                end loop; 
                inicio := FALSE; 
                --}}} 
               else 
                 pont := endereco; 
                 if (DataRdnotWr = '1') then       -- Cond. de leitura 
                   le_ds(mem_data, pont, data_out); 
                  else                             -- Cond. escrita 
                    wr_ds(mem_data, pont, data_in); 
                 end if; 
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              end if; 
            end process; 
     --}}} 
     --{{{  process (dado, notrd, notwr, notcs, mask_out, data_out) 
          process (dado, notrd, notwr, notcs, mask_out, data_out) 
            variable inicio: boolean := TRUE; 
            variable aux: std_logic_vector(1 downto 0);      
            alias dado_Mask: std_logic_vector(15 downto 0) is dado(31 downto 16); 
            alias dado_Data: std_logic_vector(15 downto 0) is dado(15 downto 0); 
            constant high_z: std_logic_vector(15 downto 0) := 
                     ('Z','Z','Z','Z','Z','Z','Z','Z', 
                      'Z','Z','Z','Z','Z','Z','Z','Z'); 
            -- Funcao para determinar se algum elemento de um array do tipo 
            -- std_logic_vector e' diferente de '0' ou '1'. 
            function vec_improprio(signal vecin: std_logic_vector) return boolean; 
            function vec_improprio(signal vecin: std_logic_vector) return boolean is 
              variable aux:boolean := FALSE; 
              begin 
                for i in vecin'range loop 
                  if ((vecin(i) = '0') or (vecin(i) = '1')) then 
                    NULL; 
                   else 
                     aux := TRUE; exit; 
                  end if; 
                end loop; 
                return aux; 
              end vec_improprio; 
            begin 
              --{{{  if inicio then 
              if inicio then 
                dado_Mask <= high_z; dado_Data <= high_z; 
                MaskRdnotWr <= '1'; 
                DataRdnotWr <= '1'; 
                inicio := FALSE; 
              --}}} 
               else 
   aux_ctr <= notcs & notrd & notwr; 
                 assert not(vec_improprio(aux_ctr)) 
                   report "DataStore control: Comando incorrecto!" 
                     severity WARNING; 
                 aux := notrd & notwr; 
                 case aux is 
                   when "01" => MaskRdnotWr <= '1'; DataRdnotWr <= '1'; -- Leitura 
                                if (notcs(1) = '0') then 
                                  vec2std_vec(mask_out, dado_Mask); 
                                 else dado_Mask <= high_z; 
                                end if; 
                                if (notcs(0) = '0') then 
                                  vec2std_vec(data_out, dado_Data); 
                                 else dado_Data <= high_z; 
                                end if; 
                   when "10" => if (notcs(1) = '0') then  -- Escrita 
                                  MaskRdnotWr <= '0'; 
                                  std_vec2vec(dado_Mask, mask_in); 
                                 else 
                                   MaskRdnotWr <= '1'; dado_Mask <= high_z; 
                                end if; 
                                if (notcs(0) = '0') then 
                                  DataRdnotWr <= '0'; 
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                                  std_vec2vec(dado_Data, data_in); 
                                 else 
                                   DataRdnotWr <= '1'; dado_Data <= high_z; 
                                end if; 
                   when others => MaskRdnotWr <= '1'; DataRdnotWr <= '1'; 
                                  dado_Mask <= high_z; dado_Data <= high_z; 
                 end case; 
              end if; 
            end process; 
     --}}} 
  end behavior; 
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-- Modelo behavior para o modulo AGL. 
-- Henrique Santos | Junho 94 
-- Descricao de funcionamento no relatorio. 
 
use work.gl_pack.all; 
library IEEE; 
use IEEE.STD_LOGIC_1164.all; 
 
--{{{  entity agl_c 
entity agl_c is 
port (Instruction: in agl_instr; -- "record" 
      clock, write_pulse, BusTrnotLoc1, ForceHold: in bit; 
      Addr_out: out ds_end; 
      notCS: out std_logic_vector(1 downto 0); 
      notOE, notWE: out std_logic); 
end agl_c; 
--}}} 
 
--{{{  architecture behavior 
architecture behavior of agl_c is 
  -- Constantes locais 
  constant MaskBank: integer := 1; 
  constant DataBank: integer := 0; 
  begin 
    ctr_unit: process(Clock, BusTrnotLoc1) 
      -- Variaveis internas auxiliares. 
      variable reg_add: ds_end; 
      begin 
        if ((Clock'event and (Clock = '1')) and (BusTrnotLoc1 = '0') and 
            (ForceHold = '0')) then 
          case Instruction.instr is 
             when HOLD => NULL; 
             when DEC  => reg_add := reg_add - 1; Addr_out <= reg_add; 
             when INC  => reg_add := reg_add + 1; Addr_out <= reg_add; 
             when LOAD => reg_add := Instruction.data; Addr_out <= reg_add; 
          end case; 
          case Instruction.ctr is 
             when WR  => notWE <= '0'; notOE <= '1'; 
                         notCS(MaskBank) <= '1'; notCS(DataBank) <= '0'; 
             when RD  => notWE <= '1'; notOE <= '0'; 
                         notCS(MaskBank) <= '0'; notCS(DataBank) <= '0'; 
             when DIS => notWE <= '1'; notOE <= '1'; 
                         notCS(MaskBank) <= '1'; notCS(DataBank) <= '1'; 
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          end case; 
         elsif (BusTrnotLoc1 = '1') then 
           notWE <= 'Z'; notOE <= 'Z'; notCS <= ('Z', 'Z'); 
        end if; 
      end process; 
  end behavior; 
--}}} 
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-- Modelo behavioral para a Scalar Unit 
-- Henrique Santos | Junho 94 
-- A SU tem por objectivo executar "shifts" e "rotates" sobre um valor de 
-- 32 bits, previamente capturado do barramento do Data Store. Tipicamente 
-- esse valor nao e' interpretado como um inteiro, mas sim como um valor 
-- binario (se vier do GLiTCH) ou um "pattern" (se vier do Data Store). 
-- Assim sendo, as operacoes a realizar sao mesmo sobre um bit_vector! 
-- A ligacao ao barramento e' feita por um vector de STD_LOGIC_VECTOR 
-- 30/Jul/95 
--   Os processos relativos ao registo de controlo e registo de dados usam 
--   dois clocks distintos mas que tem a mesma freq. e fase, em principio. Se 
--   no prototipo nao houve problemas, na simulacao pode ocorrer um erro se 
--   o processo do reg. de dados for executado um 'dt' antes do processo do 
--   registo. Isto aconteceu na simulacao com o ViewLogic! 
library IEEE; 
use IEEE.STD_LOGIC_1164.all; 
 
--{{{  package su_c 
package su_pack is 
 
-- Funcao para determinar se um vector de bits e' zero. Como resultado 
-- devolve TRUE se todos os elementos do vector forem 0. 
function allzero(signal vecin: bit_vector) return boolean; 
 
-- Os procedimentos seguintes destinam-se a fazer operacoes de "shift" 
-- logico para a esquerda/direita e aritmetico para a esquerda, sobre o 
-- operando passado como parametro ("unconstrained array"). Estas operacoes 
-- identificam a gama ("to" ou "downto") de indices do array e operam de 
-- acordo com essa propriedade, pelo que podem ser utilizadas genericamente. 
procedure l_shl(variable vecin: inout bit_vector); 
procedure l_shr(variable vecin: inout bit_vector); 
procedure a_shr(variable vecin: inout bit_vector); 
 
end su_pack; 
 
package body su_pack is 
 
--{{{  function allzero(signal vecin: bit_vector) return boolean is 
function allzero(vecin: bit_vector) return boolean is 
  begin 
    for i in vecin'range loop 
       if (vecin(i) /= '0') then 
         return FALSE; 
       end if; 
    end loop; 
    return TRUE; 
  end allzero; 
--}}} 
 
--{{{  procedure l_shl(variable vecin: inout bit_vector) is 
procedure l_shl(variable vecin: inout bit_vector) is 
  variable aux: bit; 
  begin 
    if (vecin'left > vecin'right) then           -- Se e' verdade o array foi 
      for i in vecin'range loop                  -- declarado x DOWNTO y 
        if (i > vecin'right) then aux := vecin(i - 1); 
          else aux := '0'; 
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        end if; 
        vecin(i) := aux; 
      end loop; 
     else                                        -- Se o array foi declarado 
       for i in vecin'range loop                 -- x TO y 
         if (i < vecin'right) then aux := vecin(i + 1); 
           else aux := '0'; 
         end if; 
         vecin(i) := aux; 
       end loop; 
    end if; 
    return; 
  end l_shl; 
--}}} 
 
--{{{  procedure l_shr(variable vecin: inout bit_vector) is 
procedure l_shr(variable vecin: inout bit_vector) is 
  variable aux: bit; 
  begin 
    if (vecin'left > vecin'right) then           -- Se e' verdade o array foi 
      for i in vecin'reverse_range loop          -- declarado x DOWNTO y 
        if (i < vecin'left) then aux := vecin(i + 1); 
          else aux := '0'; 
        end if; 
        vecin(i) := aux; 
      end loop; 
     else                                        -- Se o array foi declarado 
       for i in vecin'reverse_range loop         -- x TO y 
         if (i > vecin'left) then aux := vecin(i - 1); 
           else aux := '0'; 
         end if; 
         vecin(i) := aux; 
       end loop; 
    end if; 
    return; 
  end l_shr; 
--}}} 
 
--{{{  procedure a_shr(variable vecin: inout bit_vector) is 
procedure a_shr(variable vecin: inout bit_vector) is 
  variable aux: bit; 
  begin 
    if (vecin'left > vecin'right) then           -- Se e' verdade o array foi 
      for i in vecin'reverse_range loop          -- declarado x DOWNTO y 
        if (i < vecin'left) then aux := vecin(i + 1); 
          else exit; -- else aux := vecin(i); 
        end if; 
        vecin(i) := aux; 
      end loop; 
     else                                        -- Se o array foi declarado 
       for i in vecin'reverse_range loop         -- x TO y 
         if (i > vecin'left) then aux := vecin(i - 1); 
           else exit; -- else aux := vecin(i); 
         end if; 
         vecin(i) := aux; 
       end loop; 
    end if; 
    return; 
  end a_shr; 
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--}}} 
 
end su_pack; 
--}}} 
 
library IEEE; 
use IEEE.STD_LOGIC_1164.all; 
use work.su_pack.all; 
use work.gl_pack.all; 
 
--{{{  entity su_c 
entity su_c is 
port (signal io_bus: inout std_logic_vector(31 downto 0); 
      signal Instruction: in su_instr; 
      signal Hold, clk, s_clk, BusTrnotLoc1: in bit; 
      signal LSB_3: out bit_vector(2 downto 0); 
      signal Zero, MSB: out bit); 
end su_c; 
--}}} 
 
--{{{  architecture behavior of su_c 
architecture behavior of su_c is 
constant high_z: std_logic_vector := ('Z', 'Z', 'Z', 'Z', 'Z', 'Z', 'Z', 'Z', 
                                      'Z', 'Z', 'Z', 'Z', 'Z', 'Z', 'Z', 'Z'); 
--  Instrucoes para o registo de dados. Representa o registo interno onde 
-- e' carregada cada instrucao a executar 
signal instr_aux: su_instr;               -- registo local de instrucao 
signal loc_reg: bit_vector(15 downto 0);  -- registo local de dados 
signal aux_in: bit_vector(15 downto 0); 
signal data_mask: std_logic_vector(15 downto 0); 
  begin 
    --{{{  reg_instruction: process(BusTrnotLoc1, clk, Hold) 
    -- Para alem de registar a instrucao, ainda descodifica a instrucao 
    -- OSR, que deve fazer o enable dos buffers de saida. 
    reg_instruction: process(BusTrnotLoc1, clk, Hold) 
    begin 
       if ((clk'event and (clk = '1')) and (BusTrnotLoc1 = '0') and 
           (Hold = '0')) then 
          instr_aux <= Instruction; 
          if (Instruction = OSR) then 
            vec2std_vec(loc_reg, io_bus(15 downto 0)); -- enable outputs 
           else io_bus(15 downto 0) <= high_z; -- disable outputs 
          end if; 
       end if; 
    end process; 
    --}}} 
    --{{{  processo para o registo de deslocamento 
    reg_saidaproc: process(s_clk) 
    variable proc_inst: integer; 
    variable aux_loc_reg: bit_vector(15 downto 0);  -- auxiliar de registo dados  
    begin 
      if (s_clk'event and (s_clk = '1')) then 
         aux_loc_reg := loc_reg; 
         case instr_aux is 
            when HLD | OSR => NULL; 
            when ASR => a_shr(aux_loc_reg); loc_reg <= aux_loc_reg; 
            when LSR => l_shr(aux_loc_reg); loc_reg <= aux_loc_reg; 
            when LSL => l_shl(aux_loc_reg); loc_reg <= aux_loc_reg; 
            when LDR => data_mask <= io_bus(31 downto 16) and io_bus(15 downto 0); 
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                        std_vec2vec(data_mask, aux_in); 
                        aux_loc_reg := aux_in; 
         end case; 
         loc_reg <= aux_loc_reg; 
      end if; 
    end process; 
    --}}} 
 
    MSB <= loc_reg(15); 
 
    LSB_3 <= loc_reg(2 downto 0); 
 
    Zero <= '1' when allzero(loc_reg) else '0'; 
 
  end behavior; 
--}}} 
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-- Especificacao da TAG Route do GLiTCH - Behavioral 
-- Autor: Henrique Santos  Data: Junho 94 
 
--{{{  Definicao do Interface 
-- Entradas: 
--   TagUp, TagDown            -> do array 
--   CloseCH, I[1:0], notHold  -> da micromemoria 
--   --------------| 
--                 |-> 0 0 0   HOLD "re-utiliza" a ultima instrucao 
--                     1 0 0   CHAIN Fecha cadeia das tags 
--                     0 1 0   SET Forca tags de saida a 1 
--                     0 0 1   RESET Forca tags de saida a 0 
--   Suspend, Clk                  globais (do sistema) 
-- Saidas: 
--   TagAbove, TagBellow                 Para o array 
-- As seguintes saidas sao auxiliares e nao correspondem necessariamente 
-- a pinos numa possivel implementacao. Apenas servem para interligar os 
-- tres registos de pipe existentes no modelo. 
--   Pipe1[2:0], Pipe2[2:0], Pipe3[2:0] 
--}}} 
 
use work.gl_pack.all; 
 
--{{{  entity TR_c is 
entity TR_c is 
--  Portas de I/O 
  port (signal Instruction: in tr_instr; 
        signal TagUp, TagDown, notHold, Suspend, Clk: in bit; 
        signal TagAbove, TagBellow: out bit); 
end TR_c; 
--}}} 
 
--{{{  architecture behavioral of TR_c is 
architecture behavioral of TR_c is 
 
-- Variaveis, constantes e sinais globais 
signal Pipe1, Pipe2, Pipe3: tr_instr; 
  begin 
    --{{{  proc_pipe1: process (Clk) -- nivel 1 dos registos de pipe 
    -- Gera os sinais de saida de pipe1. 
    -- O comportamento dste nivel depende ainda dos sinais de controlo 
    -- Suspend e notHold. 
    proc_pipe1: process (Clk) 
    variable inicio: boolean := TRUE; -- Controlo da inicializacao 
    begin 
      --{{{  inicializacao 
      if inicio then        -- O registo de saida associado a Pipe1 
         Pipe1 <= CHAIN;    -- deve "acordar" com a instrucao HOLD. 
         inicio := FALSE; 
      end if; 
      --}}} 
      -- A condicao seguinte condiciona o carregamento de uma nova instrucao. 
      -- De notar que a instrucao HOLD implica a manutencao da instrucao 
      -- anterior, de acordo com a especificacao. 
      if ((Clk'event and (Clk = '1')) and (Suspend = '0')) then 
        if ((notHold /= '0') and (Instruction /= HOLD)) then 
          Pipe1 <= Instruction; 
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         else NULL; 
        end if; 
      end if; 
    end process; 
    --}}} 
    --{{{  proc_pipe2: process (Clk) -- nivel 2 dos registos de pipe 
    -- Este nivel e' sensivel ao clock e assume a saida do anterior (sinal 
    -- Pipe1) desde que o sinal Suspend nao esteja activo. A instrucao e' 
    -- propagada para a frente atraves do sinal Pipe2. 
    proc_pipe2: process (Clk) 
    variable inicio: boolean := TRUE; -- Controlo da inicializacao 
    begin 
      --{{{  inicializacao 
      if inicio then        -- O registo de saida associado a Pipe2 
         Pipe2 <= CHAIN;    -- deve "acordar" com a instrucao CHAIN. 
         inicio := FALSE; 
      end if; 
      --}}} 
      if ((Clk'event and (Clk = '1')) and (Suspend = '0')) then 
        Pipe2 <= Pipe1; 
       else NULL; 
      end if; 
    end process; 
    --}}} 
    --{{{  proc_pipe3: process (Clk) -- nivel 3 dos registos de pipe 
    -- Este nivel tem duas funcoes: registar a instrucao que lhe chega do nivel 
    -- anterior e activar uma estrutura tipo multiplexar que implementa a 
    -- funcao especificada para este componente, o routing das tags. 
    proc_pipe3: process (Clk, TagDown, TagUp) 
    variable inicio: boolean := TRUE; -- Controlo da inicializacao 
    begin 
      --{{{  inicializacao 
      if inicio then        -- O registo de saida associado a Pipe3 
         Pipe3 <= CHAIN;    -- deve "acordar" com a instrucao CHAIN. 
         inicio := FALSE; 
      end if; 
      --}}} 
      if ((Clk'event and (Clk = '1')) and (Suspend = '0')) then 
        Pipe3 <= Pipe2; 
       else NULL; 
      end if; 
    end process; 
    --}}} 
    with Pipe3 select 
      TagAbove <= '1'     when A_SET, 
                  '0'     when A_RST, 
                  TagDown when CHAIN, 
                  '0'     when others; -- HOLD nunca chega a Pipe3 
    with Pipe3 select 
      TagBellow <= '1'     when A_SET, 
                   '0'     when A_RST, 
                   TagUp   when CHAIN, 
                   '0'     when others; -- HOLD nunca chega a Pipe3 
 
  end behavioral; 
--}}} 
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-- Especificacao Sequenciador (Am29C331) do GLiTCH em VHDL 
-- Revisao C em Junho 94 - Nivel de abstracao mais elevado: stack usa o 
-- package generico e as instrucoes sao definidas por um record. 
 
--{{{  Definicao do Interface 
-- Entradas: 
--   D[15:0]    Barramento D - APENAS USADO COMO ENTRADA 
--   I[5:0]     Barramento de Instrucoes 
--   A[15:0]    Barramento A - nao e' utilizado, externamente a GND 
--   T[11:0]    Barramento das flags 
--   S[3:0]     Barramento de seleccao das flags 
--   CP         Clock 
--   RST        Reset 
--   M0[3:0]    Barramento M0 
--   M1[3:0]    Barramento M1 - M1, M2 e M3 nao sao utilizados, externamente a GND 
--   M2[3:0]    Barramento M2 
--   M3[3:0]    Barramento M3 
--   INTEN      Interupt Enable - nao utilizado, externamente a GND 
--   INTR       Interrupt - idem 
--   HOLD       Sinal para "suspensao" 
--   OED        Output Enable D bus - externamente a GND 
--   SLAVE      Nao utilizado - externamente a GND 
--   CYIN       "Keep output address" - nao utilizado, externamente a GND 
--   FCONT      Continue - nao utilizado, externamente a GND 
-- Saidas: 
--   Y[15:0]    Barramento Endereco de saida - apenas output na forma utilizada 
--   EQUAL      Indicador de Breakpoint 
--   A_FULL     Stack quase cheia 
--   INTA       Interrupt acknowledge - nao utilizado 
--   ERROR      nao utilizado 
--}}} 
 
use work.gl_pack.all; 
 
--{{{  Package seq_c is 
package seq_c is 
----------------------------------------------------------------------------- 
-- Declaracao de funcoes e procedimentos globais: get_flag() pop() push() 
-- le_tos() 
----------------------------------------------------------------------------- 
 
-- Conjunto de instrucoes internas, comuns a todos os blocos. Cada bloco 
-- reage aos valores de que depende. Estas instrucoes sao geradas pela 
-- unidade de controlo 
type op_icode is (NOP, DE_D, DE_M0, DE_TOS, DE_INC, DE_CONT, ZERO, POP_I, 
                  DEC, DESAUT); 
 
-- Devolve o estado da flag enderecada pelos sinais de seleccao. Ate ao 
-- endereco 11 o acesso e' linear, mas a partir dai a condicao de saida e' 
-- dada por uma operacao logica entre 2 ou mais flags. 
function get_flag(signal flags: bit_vector; 
                  constant seleccao: integer range 0 to 15) return boolean; 
 
-- Bloco de declaracoes para implementacao da estrutura de pilha. 
subtype pilha_cel is int_16; 
subtype pilha_ind is integer range 0 to 32; 
type pilha_bloco is array (integer range <>) of pilha_cel; 
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-- Funcoes de push e de pop com a stack. Estas funcoes testam se sp atinge 
-- os limites minimo e maximo. A stack e' tratada como um buffer circular, 
-- mas um aviso e' enviado ao simulador. De notar que acessos fora da gama 
-- serao automaticamente rejeitados pelo simulador, segundo a descricao 
-- standard do VHDL. 
-- SP deve apontar sempre para a primeira posicao vazia. 
procedure pop (variable stack: in pilha_bloco; 
               variable sp: inout pilha_ind; 
               variable val: out pilha_cel); 
procedure push (variable stack: inout pilha_bloco; 
                variable sp: inout pilha_ind; 
                variable val: in pilha_cel); 
procedure le_tos (variable stack: in pilha_bloco; 
                  variable sp: in pilha_ind; 
                  variable val: out pilha_cel); 
end; 
 
------------------ 
-- Package body -- 
------------------ 
package body seq_c is 
 
--{{{  function get_flag() 
function get_flag(signal flags: bit_vector; 
                  constant seleccao: integer range 0 to 15) return boolean is 
  variable tmp_ret: boolean := FALSE; 
  variable aux_bit: bit; 
  begin 
    case seleccao is 
      when 0 to 11 => if (flags(seleccao) = '1') then tmp_ret := TRUE; end if; 
      when 12 => aux_bit := flags(8) OR flags(11); 
                 if (aux_bit = '1') then tmp_ret := TRUE; end if; 
      when 13 => aux_bit := (not flags(8)) OR flags(11); 
                 if (aux_bit = '1') then tmp_ret := TRUE; end if; 
      when 14 => aux_bit := flags(9) XOR flags(10); 
                 if (aux_bit = '1') then tmp_ret := TRUE; end if; 
      when 15 => aux_bit := (flags(9) XOR flags(10)) OR flags(11); 
                 if (aux_bit = '1') then tmp_ret := TRUE; end if; 
    end case; 
    return tmp_ret; 
  end; 
--}}} 
 
--{{{  procedure pop () 
procedure pop (variable stack: in pilha_bloco; 
               variable sp: inout pilha_ind; 
               variable val: out pilha_cel) is 
begin 
   assert (sp > stack'low) 
      report "Operacao na STACK: underflow. SP assume stack'high" 
         severity warning; 
   if (sp = stack'low) then sp := stack'high; 
    else sp := sp - 1; 
   end if; 
   val := stack(sp); 
end pop; 
--}}} 
 
--{{{  procedure push () 
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procedure push (variable stack: inout pilha_bloco; 
                variable sp: inout pilha_ind; 
                variable val: in pilha_cel)is 
begin 
  assert (sp < stack'HIGH) 
    report "Operacao na STACK: overflow. SP assume stack'low" 
      severity warning; 
  stack(sp) := val; 
  if (sp < stack'high) then sp := sp + 1; 
   else sp := stack'low; 
  end if; 
end push; 
--}}} 
 
--{{{  procedure le_tos () 
procedure le_tos (variable stack: in pilha_bloco; 
                  variable sp: in pilha_ind; 
                  variable val: out pilha_cel)is 
begin 
  assert (sp >= stack'LOW) AND (sp <= stack'HIGH) 
    report "Operacao na Stack: SP nao aponta a stack!" 
      severity error; 
  val := stack(sp); 
end le_tos; 
--}}} 
 
end seq_c; 
--}}} 
 
use work.seq_c.all; 
use work.gl_pack.all; 
use std.textio.all; 
 
--{{{  Declaracao do Interface - entity AM29C331 is 
entity AM29C331 is 
  port (I: seq_instr;                 -- record... 
        T: in bit_vector(11 downto 0); 
        M0: in bit_vector (3 downto 0); 
        Cp, Reset, Inten, Intr, Hold, OEd, Slave, CyIn, Fcont: in bit; 
        Y: out mm_end; 
        Equal, A_Full, Inta, S_Error: out bit); 
end AM29C331; 
--}}} 
 
--{{{  Arquitectura - architecture behavioral of AM29C331 is 
-- O conjunto de blocos usado, bem como a sua operacao, estao associados 
-- a versao simplificada do SEQ, tal como e' utilizada no controlador do 
-- GLiTCH (nao ha interrupcoes e algumas das entradas sao ignoradas). Para 
-- alem disso, as instrucoes nao suportadas nao sao executadas. 
 
architecture behavioral of AM29C331 is 
-- Barramentos de comunicacao entre os diversos modulos 
signal d_bus, m_bus, inc_bus, cont_bus, y_aux_bus, tos_bus: int_16; 
 
-- Barramentos de controlo sao de 4 bits e dedicados a cada unidade. 
-- Isto esta' feito de modo a usar um unico conjunto de instrucoes internas, 
-- mas leva a um desperdicio enorme, pois algumas das unidades apenas 
-- necessitariam de 2 bits para controlo. 
signal to_pilha,to_comparador, to_contador, to_end_saida, 
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       to_end_inc: op_icode; 
 
  begin 
    d_bus <= I.data; -- os "pinos" I.data sao o driver do barramento interno d_bus 
 
    m_bus <= ((d_bus / 16) * 16) + bit2int(M0); 
 
    --{{{  descodificador: process(I, T) 
    -- Activa as variaveis de ligacao para todos os blocos, de acordo 
    -- com a instrucao de entrada. 
    -- O descodificador e' um bloco interno, sendo modulado sem atrasos. Nao 
    -- impoe qualquer restriccao visto que nao influencia os sinais de saida. 
    -- Se o descodificador receber uma instrucao mal codificada, isto e', uma 
    -- instrucao que nao seja valida para o identificador de instrucao utilizado 
    -- (campo qualif), essa instrucao sera ignorada. Nao indicado o erro. 
     
    descodificador: process(I, T) 
      variable condicao: boolean; -- Resultado do teste de flags, ou TRUE no caso 
                                  -- de instrucoes incondicionais. 
      begin 
        case I.qualif is 
          when INCOND => condicao := TRUE; 
          when COND => condicao := get_flag(T, I.Sfs); 
          when NOT_COND => condicao := not get_flag(T, I.Sfs); 
        end case; 
        if (I.qualif = NOT_COND) then 
          --{{{  Conjunto de Instrucoes para funcoes especiais 
               -- Bloco comparador 
               case I.instr is 
                 when SET => to_comparador <= DE_D; 
                 when CLEAR => to_comparador <= DESAUT; 
                 when others => to_comparador <= NOP; 
               end case; 
               -- Bloco contador 
               case I.instr is 
                 when FOR_D | PUSH_C_LOAD_D | 
                      LOAD_D => to_contador <= DE_D; 
                 when DECREMENT => to_contador <= DEC; 
                 when POP_C | SWAP => to_contador <= DE_TOS; 
                 when others => to_contador <= NOP; 
               end case; 
               -- Bloco do mux de saida 
               to_end_saida <= DE_INC; 
               -- Bloco da pilha 
               case I.instr is 
                 when FOR_D | S_LOOP => to_pilha <= DE_INC; 
                 when PUSH_D => to_pilha <= DE_D; 
                 when RESET_SP => to_pilha <= ZERO; 
                 when POP_C => to_pilha <= POP_I; 
                 when PUSH_C | SWAP | PUSH_C_LOAD_D  => to_pilha <= DE_CONT; 
                 when others => to_pilha <= NOP; 
               end case; 
          --}}} 
         else 
           --{{{  Conjunto de Instrucoes in/condicional 
           -- Bloco comparador 
           to_comparador <= NOP; 
           -- Bloco contador 
           case I.instr is 
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             when END_FOR_D | END_FOR_M | END_FOR => to_contador <= DEC; 
             when others => to_contador <= NOP; 
           end case; 
           -- Bloco do mux de saida 
           if condicao then 
             case I.instr is 
               when GOTO_D | CALL_D | EXIT_D => to_end_saida <= DE_D; 
               when GOTO_M | CALL_M | EXIT_M => to_end_saida <= DE_M0; 
               when END_LOOP | CALL_COR | S_RET => to_end_saida <= DE_TOS; 
               when END_FOR_D => if cont_bus = 1 then 
                                     to_end_saida <= DE_INC; 
                                    else 
                                       to_end_saida <= DE_D; 
                                  end if; 
               when END_FOR_M => if cont_bus = 1 then 
                                     to_end_saida <= DE_INC; 
                                    else 
                                       to_end_saida <= DE_M0; 
                                  end if; 
               when END_FOR => if cont_bus = 1 then 
                                   to_end_saida <= DE_INC; 
                                  else 
                                     to_end_saida <= DE_TOS; 
                                end if; 
               when others => to_end_saida <= NOP; 
             end case; 
            else 
                to_end_saida <= DE_INC; 
           end if; 
           -- Bloco da pilha 
           case I.instr is 
             when GOTO_D | END_FOR_D | GOTO_M | END_FOR_M => to_pilha <= NOP; 
             when S_RET => to_pilha <= NOP; 
             when CALL_D | CALL_M  => if condicao then 
                                        to_pilha <= DE_INC; 
                                       else 
                                         to_pilha <= NOP; 
                                      end if; 
             when EXIT_D | EXIT_M  => if condicao then 
                                        to_pilha <= POP_I; 
                                       else 
                                         to_pilha <= NOP; 
                                      end if; 
             when END_LOOP | END_FOR  => if condicao then 
                                           to_pilha <= NOP; 
                                          else 
                                            to_pilha <= POP_I; 
                                         end if; 
             when CALL_COR  => if condicao then 
                                 to_pilha <= DE_INC; 
                                else 
                                  to_pilha <= POP_I; 
                               end if; 
             when others => to_pilha <= NOP; 
           end case; 
           --}}} 
        end if; 
    end process descodificador; 
    --}}} 
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    --{{{  Mux_saida: process(to_end_saida, d_bus, m_bus, tos_bus, inc_bus) 
    -- Processo para controlar o Multiplexer de saida. Logica combinatoria. 
    -- Sinal to_end_saida liga este bloco ao descodificador de instrucoes. 
     
    Mux_saida: process(to_end_saida, d_bus, m_bus, tos_bus, inc_bus) 
    variable linha_texto:line; 
    begin 
      case to_end_saida is 
        when DE_D => y_aux_bus <= d_bus; 
        when DE_M0 => y_aux_bus <= m_bus; 
        when DE_TOS => y_aux_bus <= tos_bus; 
        when DE_INC => y_aux_bus <= inc_bus; 
        when others => 
          write(linha_texto, string'("Mux_saida: op_icode invalido. Y nao muda"));  
          writeline(output, linha_texto); 
      end case; 
    end process Mux_saida; 
    --}}} 
 
    --{{{  p_pilha: process(Reset, Hold, Cp) 
    -- A estrutura pilha esta' definida no package do sequenciador. 
    -- Ao contrario do circuito real, o pont_pilha 
    -- e' modelado como um contador modulo 32. A pilha e o ponteiro de pilha 
    -- sao sensiveis ao clock, sendo o ponteiro de pilha sensivel ainda ao 
    -- sinal de Reset e Hold (este devido apenas ao sinal A_full). A_Full esta' 
    -- activo sempre que 23 <= pont_pilha. 
     
    p_pilha: process(Reset, Hold, Cp) 
    variable pont_pilha: pilha_ind; 
    variable pilha: pilha_bloco(pilha_ind); 
    variable temp: int_16; 
    variable linha_texto: line; 
    begin 
      if Reset = '0' then pont_pilha := 0; 
       elsif (Hold = '1') then NULL; 
        else 
          if ((Cp'event) and (Cp = '1')) then 
            case to_pilha is 
              when DE_CONT => temp := cont_bus; push(pilha, pont_pilha, temp); 
              when DE_INC => temp := inc_bus; push(pilha, pont_pilha, temp); 
              when DE_D => temp := d_bus; push(pilha, pont_pilha, temp); 
              when ZERO => pont_pilha := 0; 
              when POP_I => pop(pilha, pont_pilha, temp); -- ?? <= temp 
              when NOP => NULL; 
              when others => 
                write(linha_texto, string'("Op_icode para a pilha desconhecida.")); 
         writeline(output, linha_texto); 
            end case; 
            if pont_pilha <= 23 then A_Full <= '0'; 
              else A_Full <= '1'; 
            end if; 
          end if; 
      end if; 
      tos_bus <= pilha(pont_pilha); 
    end process p_pilha; 
    --}}} 
 
    --{{{  incrementa_y: process(Reset, Hold, Cp) 
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    -- Registo de incremento do endereco de saida. Quando Reset esta activo, este 
    -- registo fica com o valor 1, assumindo que y_aux_bus (e portanto Y tem 
    -- nesse caso o valor 0, o que e' garantido pelo processo que faz a gestao 
    -- do multiplexer de saida. Quando o sinal Hold esta activo nao faz nada e 
    -- aguarda que ele fique inactivo. Finalmente, para cada bordo ascendente 
    -- do clock o registo fica com y_aux_bus+1. 
    incrementa_y: process(Reset, Hold, Cp) 
    begin 
      if Reset = '0' then inc_bus <= 1; 
       elsif Hold = '1' then NULL; 
        elsif ((Cp'event) and (Cp = '1')) then inc_bus <= y_aux_bus + 1; 
      end if; 
    end process incrementa_y; 
    --}}} 
 
    --{{{  p_contador: process(Hold, Cp) 
    -- Registo do contador para loops. Instrucoes do descodificador: NOP, DE_D, 
    -- DE_TOS, DEC_CONT. Este processo nao precisa ser sensivel ao Reset, mas 
    -- apenas ao Hold, para o qual deve manter o seu estado interno. 
    p_contador: process(Hold, Cp) 
    variable result, contador: int_16; 
    variable linha_texto: line; 
    begin 
      if (Hold = '1') then NULL; 
       else 
         if ((Cp'event) and (Cp = '1')) then 
           case to_contador is 
             when DE_TOS => contador := tos_bus; 
             when DE_D => contador := d_bus; 
             when DEC => contador := contador - 1; 
             when NOP => NULL; 
             when others => 
             write(linha_texto, string'("Contador Loop: instrucao desconhecida.")); 
        writeline(output, linha_texto); 
           end case; 
         end if; 
      end if; 
      cont_bus <= contador; 
    end process p_contador; 
    --}}} 
 
    --{{{  p_comparador: process(Reset, Hold, Cp, y_aux_bus) 
    -- Registo do comparador para BP. Instrucoes do descodificador: NOP, DE_D, 
    -- DESAUT. Este processo e' sensivel ao Reset e Hold. Para o Reset faz a saida 
    -- Equal=0 (inactiva) e desautoriza comparacoes. Para o Hold apenas mantem o 
    -- seu estado interno e forca a saida Equal a highz (o que alias tambem sucede 
    -- durante o Reset). Quando o registo e' carregado (DE_D) e' autorizada a 
    -- operacao de comparacao. 
    p_comparador: process(Reset, Hold, Cp, y_aux_bus) 
    variable linha_texto: line; 
    variable en_comparador: boolean := FALSE; 
    variable comparador: int_16; 
    begin 
      if Reset = '0' then 
        Equal <= '0'; 
        en_comparador := FALSE; 
       elsif Hold = '1' then NULL; 
        else 
          if (Cp'event and (Cp = '1')) then 
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            case to_comparador is 
              when DE_D => comparador := d_bus; 
                           en_comparador := TRUE; 
              when DESAUT => en_comparador := FALSE; 
              when NOP => NULL; 
              when others => 
  write(linha_texto, string'("Comparador: instrucao desconhecida")); 
  writeline(output, linha_texto); 
            end case; 
          end if; 
          if ((en_comparador = TRUE) and (y_aux_bus = comparador)) then 
            Equal <= '1'; 
           else 
             Equal <= '0'; 
          end if; 
      end if; 
    end process p_comparador; 
    --}}} 
 
    --{{{  yout_drv: process(Reset, Hold, y_aux_bus) 
    yout_drv: process(Reset, Hold, y_aux_bus) 
    begin 
      if ((Hold = '1') or (Reset = '0')) then  -- Se Hold ou Reset esta' activo 
        NULL; -- Y <= VAL_Z after to_highz_delay;       -- faz Y=zzz... 
       else 
         Y <= y_aux_bus; 
      end if; 
    end process yout_drv; 
    --}}} 
 
  end behavioral; 
 
--}}} 
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-- Modelo para a micromemoria: 
-- Autor: Henrique Santos  Data: Junho, 94 
 
use work.gl_pack.all; 
use STD.TEXTIO.all; 
 
-- Cada celula da micromemoria e' um record do tipo "mm_instr" 
-- A micromemoria e' um array de celulas acima referidas, de dimensao 
-- definida pela gama de valores do subtipo "mm_end". 
-- Do ponto de vista do sistema esta memoria e' partilhada. Nao e' da 
-- responsabilidade deste modulo assegurar-se da integridade dos sinais 
-- de controlo, enderecos e dados. De notar que o sequenciador nao tem 
-- capacidade para gerar os sinais de controlo, apenas lendo a memoria. 
-- Assim sendo, tera' que ser o Host a assegurar o correcto funcionamento 
-- dos sinais de controlo. 
 
entity mm is 
   port (endereco: in mm_end; 
         dado: inout mm_instr; 
         notcs, notrd, notwr: in bit); 
end mm; 
 
-- A arquitectura implementada nao coloca as linhas de dados em 
-- alta-impedancia, uma vez que essa funcao nao existe a este nivel. Se a 
-- memoria nao esta seleccionada ou se chegar um comando errado os sinais 
-- "dados" matem o seu anterior valor. No ultimo caso e' enviada uma mensagem 
-- de erro. 
architecture behavior of mm is 
  type mm_bloco is array (mm_end'low to mm_end'high) of mm_instr; 
  begin 
    process (endereco, dado, notcs, notrd, notwr) 
      variable memoria: mm_bloco; 
      variable celula: mm_instr; 
      variable inicio: boolean := TRUE; 
      variable pont: integer; 
      variable temp: bit_vector(0 to 1); 
      file TESTVEC: text is "gl_prog.txt"; -- Ficheiro de microprograma 
      variable prog_linha: line;           -- variaveis auxiliares para 
      variable aux, aux_end: integer;      -- acesso ao ficheiro 
      variable aux_linha, temp_linha: line; 
      variable arg_ok: boolean; 
      -- Rotinas de escrita e leitura na memoria. 
      -- Neste caso as rotinas sao tao simples que podiam ser removidas. No 
      -- entanto a sua utilizacao pode trazer vantagens futuras! 
      procedure le_mm (variable memoria: in mm_bloco; 
                       variable endereco: in mm_end; 
                       variable val: out mm_instr); 
      procedure wr_mm (variable memoria: inout mm_bloco; 
                       variable endereco: in mm_end; 
                       variable val: in mm_instr); 
      --{{{  procedure le_mm () 
      procedure le_mm (variable memoria: in mm_bloco; 
                        variable endereco: in mm_end; 
                        variable val: out mm_instr) is 
      begin 
        val := memoria(endereco); 
      end le_mm; 
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      --}}} 
      --{{{ procedure wr_mm () 
      procedure wr_mm (variable memoria: inout mm_bloco; 
                        variable endereco: in mm_end; 
                        variable val: in mm_instr) is 
      begin 
        memoria(endereco) := val; 
      end wr_mm; 
      --}}} 
      begin 
         if inicio then 
            --{{{  Bloco de inicializacao da memoria e variaveis 
            -- A micromemoria vai ser inicializada a partir de um ficheiro que 
            -- contem as microinstrucoes a carregar. O formato do ficheiro 
            -- deve seguir aquele que esta definido para o assembler (ver 
            -- documentacoa especifica). 
             
            while not (endfile(TESTVEC)) loop 
            --{{{  Leitura de uma linha de codigo 
            --{{{  Endereco da micromemoria 
            readline(TESTVEC, prog_linha); 
            read(prog_linha, aux_end); 
            -- read(prog_linha, aux_end, arg_ok); 
            -- assert arg_ok 
            --   report "Campo do endereco!" 
            --     severity ERROR; 
            write(temp_linha, "Endereco: ", LEFT, 0); 
            write(temp_linha, aux_end, LEFT,0); 
            writeline(OUTPUT, temp_linha); 
            assert ((aux_end >= mm_end'low) and (aux_end <= mm_end'high)) 
              report "Endereco fora da gama!" 
                severity ERROR; 
            --}}} 
             
            --{{{  Instrucao para o Sequenciador 
            read(prog_linha, aux); 
            -- read(prog_linha, aux, arg_ok); 
            -- assert arg_ok 
            --   report "Leitura da instrucao do Sequenciador-1!" 
            --     severity ERROR; 
            write(temp_linha, "Instr Seq: ", LEFT, 0); 
            write(temp_linha, aux, LEFT,0); 
            writeline(OUTPUT, temp_linha); 
            memoria(aux_end).Seqi.instr := seq_instr_type'val(aux); 
            read(prog_linha, aux); 
            -- read(prog_linha, aux, arg_ok); 
            -- assert arg_ok 
            --   report "Leitura da instrucao do Sequenciador-2!" 
            --     severity ERROR; 
            write(temp_linha, "Instr Qualif: ", LEFT, 0); 
            write(temp_linha, aux, LEFT,0); 
            writeline(OUTPUT, temp_linha); 
            memoria(aux_end).Seqi.qualif := qualif_type'val(aux); 
            read(prog_linha, aux); 
            -- read(prog_linha, aux, arg_ok); 
            -- assert arg_ok 
            --   report "Leitura da instrucao do Sequenciador-3!" 
            --     severity ERROR; 
            write(temp_linha, "Instr data: ", LEFT, 0); 
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            write(temp_linha, aux, LEFT,0); 
            writeline(OUTPUT, temp_linha); 
            assert ((aux >= int_16'low) and (aux <= int_16'high)) 
              report "Operando para Sequenciador fora de gama!" 
                severity ERROR; 
            memoria(aux_end).Seqi.data := int_16'val(aux); 
            read(prog_linha, aux); 
            -- read(prog_linha, aux, arg_ok); 
            -- assert arg_ok 
            --   report "Leitura da instrucao do Sequenciador-4!" 
            --     severity ERROR; 
            write(temp_linha, "Instr Sfs: ", LEFT, 0); 
            write(temp_linha, aux, LEFT,0); 
            writeline(OUTPUT, temp_linha); 
            memoria(aux_end).Seqi.Sfs := aux; 
            --}}} 
             
            --{{{  Instrucao para o AGL 
            read(prog_linha, aux); 
            -- read(prog_linha, aux, arg_ok); 
            -- assert arg_ok 
            --   report "Leitura da instrucao do AGL-1!" 
            --     severity ERROR; 
            write(temp_linha, "AGL instr: ", LEFT, 0); 
            write(temp_linha, aux, LEFT,0); 
            writeline(OUTPUT, temp_linha); 
            memoria(aux_end).DSi.instr := agl_instr_type'val(aux); 
            read(prog_linha, aux); 
            -- read(prog_linha, aux, arg_ok); 
            -- assert arg_ok 
            --   report "Leitura da instrucao do AGL-2!" 
            --     severity ERROR; 
            write(temp_linha, "AGL ctr: ", LEFT, 0); 
            write(temp_linha, aux, LEFT,0); 
            writeline(OUTPUT, temp_linha); 
            memoria(aux_end).DSi.ctr := agl_ctr_type'val(aux); 
            read(prog_linha, aux); 
            -- read(prog_linha, aux, arg_ok); 
            -- assert arg_ok 
            --   report "Leitura da instrucao do AGL-3!" 
            --     severity ERROR; 
            write(temp_linha, "AGL data: ", LEFT, 0); 
            write(temp_linha, aux, LEFT,0); 
            writeline(OUTPUT, temp_linha); 
            assert ((aux >= ds_end'low) and (aux <= ds_end'high)) 
              report "Operando para AGL fora da gama" 
                severity ERROR; 
            memoria(aux_end).DSi.data := ds_end'val(aux); 
            --}}} 
             
            --{{{  Instrucao para a SU 
            read(prog_linha, aux); 
            -- read(prog_linha, aux, arg_ok); 
            -- assert arg_ok 
            --   report "Leitura da instrucao do SU!" 
            --     severity ERROR; 
            write(temp_linha, "SU instr: ", LEFT, 0); 
            write(temp_linha, aux, LEFT,0); 
            writeline(OUTPUT, temp_linha); 



�

��

*QK�
�

�

            memoria(aux_end).SUi := su_instr'val(aux); 
            --}}} 
             
            --{{{  Instrucao para o TR 
            read(prog_linha, aux); 
            -- read(prog_linha, aux, arg_ok); 
            -- assert arg_ok 
            --   report "Leitura da instrucao do TR!" 
            --     severity ERROR; 
            write(temp_linha, "TR instr: ", LEFT, 0); 
            write(temp_linha, aux, LEFT,0); 
            writeline(OUTPUT, temp_linha); 
            memoria(aux_end).TRi := tr_instr'val(aux); 
            --}}} 
             
            --{{{  Instrucao para o campo SU_TRsel 
            read(prog_linha, aux); 
            -- read(prog_linha, aux, arg_ok); 
            -- assert arg_ok 
            --   report "Leitura do selector SU_TR!" 
            --     severity ERROR; 
            write(temp_linha, "SU_TRsel: ", LEFT, 0); 
            write(temp_linha, aux, LEFT,0); 
            writeline(OUTPUT, temp_linha); 
            if (aux = 0) then memoria(aux_end).SU_TRsel := '0'; 
              else memoria(aux_end).SU_TRsel := '1'; 
            end if; 
            --}}} 
             
            --{{{  Instrucao para os campos Sreq, EOC e Ss 
            read(prog_linha, aux); 
            -- read(prog_linha, aux, arg_ok); 
            -- assert arg_ok 
            --   report "Leitura de SReq!" 
            --     severity ERROR; 
            write(temp_linha, "SReq: ", LEFT, 0); 
            write(temp_linha, aux, LEFT,0); 
            writeline(OUTPUT, temp_linha); 
            if (aux = 0) then memoria(aux_end).Sreq := '0'; 
              else memoria(aux_end).Sreq := '1'; 
            end if; 
             
            read(prog_linha, aux); 
            -- read(prog_linha, aux, arg_ok); 
            -- assert arg_ok 
            --   report "Leitura de EOC!" 
            --     severity ERROR; 
            write(temp_linha, "EOC: ", LEFT, 0); 
            write(temp_linha, aux, LEFT,0); 
            writeline(OUTPUT, temp_linha); 
            if (aux = 0) then memoria(aux_end).EOC := '0'; 
              else memoria(aux_end).EOC := '1'; 
            end if; 
             
            read(prog_linha, aux); 
            -- read(prog_linha, aux, arg_ok); 
            -- assert arg_ok 
            --   report "Leitura de Ss!" 
            --     severity ERROR; 
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            write(temp_linha, "Ss: ", LEFT, 0); 
            write(temp_linha, aux, LEFT,0); 
            writeline(OUTPUT, temp_linha); 
            if (aux = 0) then memoria(aux_end).Ss := '0'; 
              else memoria(aux_end).Ss := '1'; 
            end if; 
            --}}} 
            --}}} 
            end loop; 
             
            inicio := FALSE; 
            --}}} 
           else 
             if (notcs = '0') then 
               pont := endereco; 
               temp := notrd & notwr; 
               case (temp) is 
                 when "11" => NULL; 
                 when "01" => le_mm(memoria, pont, celula); 
                              dado <= celula; 
                 when "10" => celula := dado; 
                              wr_mm(memoria, pont, celula); 
                 when "00" => assert FALSE 
                                report "MicroMemoria: Operacao invalida!" 
                                  severity ERROR; 
               end case; 
             end if; 
         end if; 
    end process; 
end behavior; 
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-- ------------------------------------------------------------------------- 
-- Bus Arbiter | by: H. Santos | Data: Junho 94 
-- Revisao 1.0 Junho/95 
-- Arbitrador do barramento para o controlador do GLiTCH. O modelo a seguir 
-- apresentado e' o obtido a partir da descricao do manual. Os detalhes da 
-- especificacao sao ai apresentados 
-- O sinal 
-- ------------------------------------------------------------------------- 
entity bus_arb1 is 
  port (Run, BusReq,            -- Do registo de controlo do Transputer 
        Ss, Finish, SC_Req,     -- da Micromemoria 
        Equal,                  -- do Sequenciador 
        Reset, Clock: in bit;   -- Globais do sistema 
        SuspendGL, BusTrnotLoc1, -- Controlo dos drivers dos barramentos 
        BusToTr, 
        BusTrnotLoc2,           -- este tb. serve de flag -> BusGrant 
        SC_ReqOut, EqualOut,    -- Flags para o Transputer 
        FinishOut, SsOut: out bit); 
end bus_arb1; 
 
architecture behavior of bus_arb1 is 
-- O Bus Arbiter consiste 1 controlador central responsavel pela funcao de 
-- arbitro em si e de 5 controladores, cada um responsavel pelo funcionamento 
-- dos sinais que podem dar origem a uma operacao de transferencia de 
-- controlo do barramento. Assim teremos seis descricoes de maquinas 
-- sincronas que cooperam atraves dos sinais BusToTr 
  type Main_asm is (Normal_OP, Phase1, Phase2, RetPhase1, RetPhase2); 
  type Equal_asm is (NoEqual, EqualRun); 
  type Finish_asm is (NoFinish, FinishRun); 
  type Ss_asm is (NoSs, SsRun); 
  type SC_Req_asm is (NoSC_Req, SC_ReqRun); 
  type BusReq_asm is (NoBusReq, BusReqRun); 
  type Run_asm is (WaitRun, StdByRun, ActiveRun, StdBynoRun); 
 
  signal ClrFlags: bit; -- Interliga o controlador principal com os outros 
  -- O sinal BusTrnotLoc1 e' de saida. Tais sinais nao podem ser usados em 
  -- expressoes, excepto as da sua atribuicao. Ora aquele sinal vai ser 
  -- necessario internamente em todos os controladores, excepto o principal. 
  -- O mesmo se aplica ao sinal BuToTr. BusReqOut e' um sinal interno. 
  -- A alternativa era declarar os respectivos "ports" no modo INOUT. 
  signal BusTrnotLoc1aux, BusToTraux, BusReqOut, RunSync: bit; 
 
  begin 
    BusToTraux <= Equal or Finish or Ss or SC_Req or BusReqOut 
                  or BusTrnotLoc1aux; 
    BusToTr <= BusToTraux; 
    --{{{  Main_p: process 
    Main_p: process (clock, Reset) 
      variable estado: Main_asm := Normal_OP; 
      variable inicio: boolean := TRUE; 
      begin 
        if ((Reset = '1') or inicio) then 
          estado := Phase2; BusTrnotLoc1 <= '1'; BusTrnotLoc1aux <= '1'; 
          SuspendGL <= '1'; ClrFlags <= '0'; BusTrnotLoc2 <= '1'; 
          inicio := FALSE; 
         else 
           if (clock'event and (clock = '1')) then 
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             case estado is 
               when Normal_OP => if BusToTraux = '1' then 
                                   estado := Phase1; 
                                   BusTrnotLoc1 <= '1'; 
                                   BusTrnotLoc1aux <= '1'; 
                                   SuspendGL <= '1'; 
                                 end if; 
               when Phase1 => estado := Phase2; 
                              BusTrnotLoc1 <= '1'; 
                              BusTrnotLoc1aux <= '1'; 
                              SuspendGL <= '1'; 
                              BusTrnotLoc2 <= '1'; 
               when Phase2 => if RunSync = '1' then 
                                estado := RetPhase1; 
                                BusTrnotLoc1 <= '1'; 
                                BusTrnotLoc1aux <= '1'; 
                                SuspendGL <= '1'; 
                                ClrFlags <= '1'; 
                                BusTrnotLoc2 <= '0'; 
                              end if; 
               when RetPhase1 => if RunSync = '0' then 
                                   estado := RetPhase2; 
                                   BusTrnotLoc1 <= '1'; 
                                   BusTrnotLoc1aux <= '1'; 
                                   ClrFlags <= '1'; 
                                   SuspendGL <= '0'; 
                                 end if; 
               when RetPhase2 => estado := Normal_OP; 
                                 BusTrnotLoc1 <= '0'; 
                                 BusTrnotLoc1aux <= '0'; 
                                 ClrFlags <= '0'; 
               end case; 
            end if; 
        end if; 
      end process; 
    --}}} 
    --{{{  Equal_p: process 
    Equal_p: process (clock, Reset) 
      variable estado: Equal_asm := NoEqual; 
      variable inicio: boolean := TRUE; 
      begin 
        if ((Reset = '1') or inicio) then 
          estado := NoEqual; EqualOut <= '0'; 
          inicio := FALSE; 
         else 
           if (clock'event and (clock = '1')) then 
             case estado is 
               when NoEqual => if (BusTrnotLoc1aux = '0') and (Equal = '1') then 
                                 estado := EqualRun; EqualOut <= '1'; 
                               end if; 
               when EqualRun => if ClrFlags = '1' then 
                                  estado := NoEqual; EqualOut <= '0'; 
                                end if; 
             end case; 
           end if; 
        end if; 
      end process; 
    --}}} 
    --{{{  Finish_p: process 
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    Finish_p: process (clock, Reset) 
      variable estado: Finish_asm := NoFinish; 
      variable inicio: boolean := TRUE; 
      begin 
        if ((Reset = '1') or inicio) then 
          estado := NoFinish; FinishOut <= '0'; 
          inicio := FALSE; 
         else 
           if (clock'event and (clock = '1')) then 
             case estado is 
               when NoFinish => if (BusTrnotLoc1aux = '0') and (Finish = '1') then 
                                  estado := FinishRun; FinishOut <= '1'; 
                                end if; 
               when FinishRun => if ClrFlags = '1' then 
                                   estado := NoFinish; FinishOut <= '0'; 
                                 end if; 
             end case; 
           end if; 
        end if; 
      end process; 
    --}}} 
    --{{{  Ss_p: process 
    Ss_p: process (clock, Reset) 
      variable estado: Ss_asm := NoSs; 
      variable inicio: boolean := TRUE; 
      begin 
        if ((Reset = '1') or inicio) then 
          estado := NoSs; SsOut <= '0'; 
          inicio := FALSE; 
         else 
           if (clock'event and (clock = '1')) then 
             case estado is 
               when NoSs => if (BusTrnotLoc1aux = '0') and (Ss = '1') then 
                              estado := SsRun; SsOut <= '1'; 
                            end if; 
               when SsRun => if ClrFlags = '1' then 
                               estado := NoSs; SsOut <= '0'; 
                             end if; 
             end case; 
           end if; 
        end if; 
      end process; 
    --}}} 
    --{{{  SC_Req_p: process 
    SC_Req_p: process (clock, Reset) 
      variable estado: SC_Req_asm := NoSC_Req; 
      variable inicio: boolean := TRUE; 
      begin 
        if ((Reset = '1') or inicio) then 
          estado := NoSC_Req; SC_ReqOut <= '0'; 
          inicio := FALSE; 
         else 
           if (clock'event and (clock = '1')) then 
             case estado is 
               when NoSC_Req => if (BusTrnotLoc1aux = '0') and (SC_Req = '1') then 
                                  estado := SC_ReqRun; SC_ReqOut <= '1'; 
                                end if; 
               when SC_ReqRun => if ClrFlags = '1' then 
                                   estado := NoSC_Req; SC_ReqOut <= '0'; 
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                                 end if; 
             end case; 
           end if; 
        end if; 
      end process; 
    --}}} 
    --{{{  BusReq_p: process 
    BusReq_p: process (clock, Reset) 
      variable estado: BusReq_asm := NoBusReq; 
      variable inicio: boolean := TRUE; 
      begin 
        if ((Reset = '1') or inicio) then 
          estado := NoBusReq; BusReqOut <= '0'; 
          inicio := FALSE; 
         else 
           if (clock'event and (clock = '1')) then 
             case estado is 
               when NoBusReq => if (BusTrnotLoc1aux = '0') and (BusReq = '1') then 
                                  estado := BusReqRun; BusReqOut <= '1'; 
                                end if; 
               when BusReqRun => if ClrFlags = '1' then 
                                   estado := NoBusReq; BusReqOut <= '0'; 
                                 end if; 
             end case; 
           end if; 
        end if; 
      end process; 
    --}}} 
    --{{{  Run_p: process 
    Run_p: process (clock, Reset) 
      variable estado: Run_asm := WaitRun; 
      variable inicio: boolean := TRUE; 
      begin 
        if ((Reset = '1') or inicio) then 
          estado := WaitRun; RunSync <= '0'; 
          inicio := FALSE; 
         else 
           if (clock'event and (clock = '1')) then 
             case estado is 
               when WaitRun =>  if Run = '1' then 
                                   estado := StdByRun; 
                                end if; 
               when StdByRun => if Run = '1' then 
                                   estado := ActiveRun; RunSync <= '1'; 
                                  else 
                                     estado := WaitRun; 
                                end if; 
               when ActiveRun => if Run = '0' then 
                                    estado := StdBynoRun; 
                                 end if; 
               when StdBynoRun => if Run = '0' then 
         estado := WaitRun; RunSync <= '0'; 
        else 
           estado := ActiveRun; 
      end if; 
             end case; 
           end if; 
        end if; 
      end process; 
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    --}}} 
  end behavior; 
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-- Host Transputer Interface. 
-- Autor: Henrique Santos   Data: Julho de 1994 
--{{{  Intruducao 
-- Modulo de especificacao do interface entre o Host Transputer e o sistema 
-- GLiTCH. Pela sua natureza, a maior parte dos algoritmos aqui especifica- 
-- dos sao implementados por software. Os sinais envolvidos (portas de I/O 
-- e ligacoes ao barramento do Transputer) sao os seguintes: 
--   dr[31 DOWNTO 0] -> Barramento do D. Routing, D. Store e Sc. Unit 
--   dr_notcs, dr_notrd 
--   dr_notwr        -> sinais de interface com o Data Store 
-- No sistema real o DS esta' dividido em dois bancos, exigindo multiplos 
-- sinais de CS, RD e WR, que sao partilhados com o AGL. No modelo, basta 
-- um sinal para cada uma daquelas funcoes, o qual activara' ambos os bancos 
-- simultaneamente. E' da responsabilidade do modelo "desligar" estes sinais 
-- quando nao estiver com o comando dos componetes do GLiTCH. 
-- 
-- NOTA: nesta versao o HT nao vai aceder a micromemoria 
--   mm[95 DOWNTO 0] -> Barr. da micromemoria 
--   mm_notcs, mm_notrd 
--   mm_notwr        -> sinais de interface com a Micromemoria 
-- Aplica-se a esta memoria os mesmos principios descritos para o DS, com a 
-- excepcao que nenhum outro componente no controlador do GLiTCH comanda 
-- estas linhas, pelo que sera' da responsabilidade do modelo colocar a 
-- micro-memoria em leitura, sempre que nao estiver a comandar o sistema. 
--   Equal, Finish   -> Entradas; associadas a flags para o HT 
--   AFull, SC_Req 
--   SDone, SStep 
--   BusTrnotLoc2 (BusGrant) 
-- A semantica associada a cada uma destas flags encontra-se completamente 
-- descrita no relatorio tecnico do Controlador do GLiTCH. Apenas se deve 
-- salientar aqui um aspecto. Com excepcao dos sinais AFull e SDone todas 
-- as flags ficam activas ate' este modulo executar a accao pertinente. 
-- AFull e SDone servem apenas para informar o HT acerca das respectivas 
-- funcoes, nao requerem nenhuma accao imediata e nao e' garantido o tempo 
-- de activacao minimo para que esses sinais sejam detectados pelo 
-- Transputer (isto no ambiente real). Isto significa que estes sinais 
-- deverao activar dentro do HT uma unidade de memoria (FF) atraves do 
-- bordo ascendente. A implementacao nao corresponde exactamente a esta 
-- especificacao, por limitacoes do hardware usado e exige um sinal de 
-- interface adicional... 
--   BusReq, Run     -> Saidas; associadas a accoes de comando do HT 
--   Sw_Ini 
-- A semantica associada a cada uma destas flags encontra-se completamente 
-- descrita no relatorio tecnico do Controlador do GLiTCH. 
--   Suspende        -> Entrada; Pedido de suspensao externo. 
--   SuspOut         -> Saida; associado ao anterior 
-- Este sinal nao existe no sistema real e permite apenas modelar um pedido 
-- externo (possivelmente originado pelo utilizador) para suspender a 
-- execucao do Sistema GLiTCH. A partir deste sinal o modulo HT vai activar 
-- o sinal BusReq para executar a accao. Enquanto o sinal Suspende estiver 
-- activo o GLiTCH nao recomecara' a executar. O sinal SuspOut confirma que 
-- o pedido foi aceite. 
--}}} 
 
library IEEE; 
use IEEE.STD_LOGIC_1164.all; 
use WORK.gl_pack.all; 
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--{{{  entity ht is 
entity ht is 
  port(dr: inout std_logic_vector(31 downto 0); 
       -- mm: inout mm_instr; para ja' o HT nao tem acesso a micromemoria 
       dr_notcs: out std_logic_vector(1 downto 0); 
       dr_notrd, dr_notwr: out std_logic; 
       mm_notcs, mm_notrd, mm_notwr: out bit; -- Sinais de controlo da mm 
       BusReq, Run, Sw_Ini: out bit;          -- logicamente sao gerados aqui 
       Equal, Finish, AFull, SC_Req, SDone, SStep, 
       BusTrnotLoc2: in bit); 
end ht; 
--}}} 
 
-- A arquitectura seguinte corresponde a uma descricao comportamental, mas 
-- na qual as flags serao verificadas sequencialmente. A alternativa seria 
-- fazer corresponder a cada flag um processo, modelando assim um sistema 
-- de interrupcoes. A segunda hipotese parece corresponder a um modelo que 
-- mais facilmente satisfaz a especificacao. Contudo, nao corresponde ao 
-- sistema real, ja' que nao foi utilizada a (fraca) facilidade de 
-- interrupcao do Transputer para nao complicar o hardware. 
 
--{{{  architecture behav_spool of ht is 
architecture behav_spool of ht is 
constant HighZ32: std_logic_vector(31 downto 0) := 
                  ('Z','Z','Z','Z','Z','Z','Z','Z', 
                   'Z','Z','Z','Z','Z','Z','Z','Z', 
                   'Z','Z','Z','Z','Z','Z','Z','Z', 
                   'Z','Z','Z','Z','Z','Z','Z','Z'); 
begin 
  -- O processo que verifica o estado das flags deve executar continuamente 
  -- a semelhanca do que faria o programa no transputer. Por esse motivo 
  -- nao dispoe de "sensitivity list" e a instrucao "WAIT FOR timeout" final, 
  -- necessaria para evitar o "deadlock", indica como timeout 0 ns, ou seja, 
  -- execucao continua. 
 
  spool: process 
  variable inicio: boolean := TRUE; 
  variable Suspende: bit; -- Variavel interna para permitir simular um pedido 
                        -- de suspensao a partir do HT. E' interna ao processo 
                        -- e portanto so' pode ser activada utilizando 
                        -- facilidades do simulador em "run-time". 
  begin 
    --{{{  Inicializacao 
    if inicio then 
       dr_notcs <= "11"; dr_notrd <= '1'; dr_notwr <= '1'; 
       mm_notcs <= '1'; mm_notrd <= '1'; mm_notwr <= '1'; 
       dr <= HighZ32; 
 
       Suspende := '1'; -- Esta activo o pedido de suspensao. GLiTCH nao corre... 
 
       -- mm <= HighZ32 & HighZ32 & HighZ32; 
       BusReq <= '0'; Run <= '0'; Sw_Ini <= '0'; 
       -- wait until BusTrnotLoc2 = '1'; -- No arranque o controlo e' do HT 
       -- Run <= '1';                    -- Faz executar 
       -- wait until BusTrnotLoc2 = '0'; -- mas completa protocolo com o arbitrador 
       -- Run <= '0';                    -- dos barramentos 
       inicio := FALSE; 
    end if; 
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    --}}} 
    if Equal = '1' then 
       --{{{  Conjunto de accoes associadas ao "Break Point" 
       putline("Atingido um Break Point."); 
       assert BusTrnotLoc2 = '1' 
         report "Transferencia de controlo incompleta - BusGrant = 0 !" 
           severity ERROR; 
        
       -- Inserir aqui qualquer accao 
        
       Run <= '1'; 
       wait until BusTrnotLoc2 = '0'; 
       Run <= '0'; 
       --}}} 
    end if; 
    if Finish = '1' then 
       --{{{  Conjunto de accoes associadas ao "Fim de Microprograma" 
       putline("Atingido o Fim do Microprograma."); 
       assert BusTrnotLoc2 = '1' 
         report "Transferencia de controlo incompleta - BusGrant = 0 !" 
           severity ERROR; 
        
       -- Inserir aqui qualquer accao 
        
       Run <= '1'; 
       wait until BusTrnotLoc2 = '0'; 
       Run <= '0'; 
       --}}} 
    end if; 
    if AFull = '1' then 
       --{{{  Conjunto de accoes associadas a "Stack quase cheia" 
       putline("Atencao, a Stack esta quase cheia!"); 
        
       -- Inserir aqui qualquer accao 
        
       --}}} 
    end if; 
    if SC_Req = '1' then 
       --{{{  Conjunto de accoes associadas ao "Pedido de exe. de op. Escalar" 
       putline("A atender um pedido de execucao de operacao Escalar..."); 
       assert BusTrnotLoc2 = '1' 
         report "Transferencia de controlo incompleta - BusGrant = 0 !" 
           severity ERROR; 
        
       -- Inserir aqui qualquer accao 
        
       Run <= '1'; 
       wait until BusTrnotLoc2 = '0'; 
       Run <= '0'; 
       --}}} 
    end if; 
    if SStep = '1' then 
       --{{{  Conjunto de accoes associadas ao "Single Step" 
       putline("Flag de Single Step activa."); 
       assert BusTrnotLoc2 = '1' 
         report "Transferencia de controlo incompleta - BusGrant = 0 !" 
           severity ERROR; 
        
       -- Inserir aqui qualquer accao 
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       Run <= '1'; 
       wait until BusTrnotLoc2 = '0'; 
       Run <= '0'; 
       --}}} 
    end if; 
    if SDone = '1' then 
       --{{{  Conjunto de accoes associadas ao "Swap Done do VSR" 
       putline("O VSR terminou uma operacao de Swap."); 
        
       -- Inserir aqui qualquer accao 
        
       --}}} 
    end if; 
    if Suspende = '1' then 
       --{{{  Conjunto de accoes associadas ao "Pedido externo de suspensao" 
       putline("Pedido de Suspensao..."); 
       BusReq <= '1'; 
       wait until BusTrnotLoc2 = '1'; 
       BusReq <= '0'; 
       putline(" Aceite."); 
        
       -- Inserir aqui qualquer accao 
        
       Suspende := '0'; -- Desactiva o pedido de suspensao 
       Run <= '1'; 
       wait until BusTrnotLoc2 = '0'; 
       Run <= '0'; 
       --}}} 
    end if; 
 
    WAIT FOR 0 ns; 
  END process spool; 
 
END behav_spool; 
--}}} 
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-- Descricao estrutural para o sistema GLiTCH 
-- Autor: Henrique Santos   Data: Julho de 94 
 
--{{{  Descricao: 
-- Esta descricao estrutural vai servir como "test bench" para o modelo 
-- do GLiTCH. Todos os algoritmos de geracao de vectores de teste e de 
-- verificacao devem ser incluidos e descritos neste modulo. 
--}}} 
 
library IEEE; 
use IEEE.STD_LOGIC_1164.all; 
use WORK.gl_pack.all; 
use WORK.all; 
 
entity test_bench is 
end test_bench; 
 
architecture Sistema_GLiTCH of test_bench is 
  --{{{  component MicroMemoria 
  component MicroMemoria 
  port (endereco: in mm_end; 
        dado: inout mm_instr; 
        notcs, notrd, notwr: in bit); 
  end component; 
  for U1:Micromemoria use entity MM(BEHAVIOR); 
  --}}} 
  --{{{  component Sequenciador 
  component Sequenciador 
  port (I: seq_instr;                 -- record... 
        T: in bit_vector(11 downto 0); 
        M0: in bit_vector (3 downto 0); 
        Cp, Reset, Inten, Intr, Hold, OEd, Slave, CyIn, Fcont: in bit; 
        Y: out mm_end; 
        Equal, A_Full, Inta, S_Error: out bit); 
  end component; 
  for U2:Sequenciador use entity AM29C331(BEHAVIORAL); 
  --}}} 
  --{{{  component AddGenLogic 
  component AddGenLogic 
    port (Instruction: in agl_instr; -- "record" 
          clock, write_pulse, BusTrnotLoc1, ForceHold: in bit; 
          Addr_out: out ds_end; 
          notCS: out std_logic_vector(1 downto 0); 
          notOE, notWE: std_logic); 
  end component; 
  for U3:AddGenLogic use entity AGL_C(BEHAVIOR); 
  --}}} 
  --{{{  component DataStore 
  component DataStore 
    port (endereco: in ds_end; 
          dado: inout std_logic_vector(31 downto 0); 
          notrd, notwr: in std_logic; 
          notcs: in std_logic_vector(1 downto 0) ); -- notcs(1) -> Mask Bank 
  end component;                                    -- notcs(0) -> Data Bank 
  for U4:DataStore use entity DS(BEHAVIOR); 
  --}}} 
  --{{{  component ScalarUnit 
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  component ScalarUnit 
    port (signal io_bus: inout std_logic_vector(31 downto 0); 
          signal Instruction: in su_instr; 
          signal Hold, clk, s_clk, BusTrnotLoc1: in bit; 
          signal LSB_3: out bit_vector(2 downto 0); 
          signal Zero, MSB: out bit); 
  end component; 
  for U5:ScalarUnit use entity SU_C(BEHAVIOR); 
  --}}} 
  --{{{  component TagRouter 
  component TagRouter 
    port (signal Instruction: in tr_instr; 
          signal TagUp, TagDown, notHold, Suspend, Clk: in bit; 
          signal TagAbove, TagBellow: out bit); 
  end component; 
  for U6:TagRouter use entity TR_C(BEHAVIORAL); 
  --}}} 
  --{{{  component HostTransputer 
  component HostTransputer 
    port(dr: inout std_logic_vector(31 downto 0); 
         -- mm: inout mm_instr; para ja' o HT nao tem acesso a micromemoria 
         dr_notcs: out std_logic_vector(2 downto 0); 
         dr_notrd, dr_notwr: out std_logic; 
         mm_notcs, mm_notrd, mm_notwr: out bit; -- Sinais de controlo da mm 
         BusReq, Run, Sw_ini: out bit;          -- logicamente sao gerados aqui 
         Equal, Finish, AFull, SC_Req, SDone, SStep, 
         BusTrnotLoc2: in bit); 
  end component; 
  for U7:HostTransputer use entity HT(BEHAV_SPOOL); 
  --}}} 
  --{{{  component BusArbiter 
  component BusArbiter 
    port (Run, BusReq,            -- Do registo de controlo do Transputer 
          Ss, Finish, SC_Req,     -- da Micromemoria 
          Equal,                  -- do Sequenciador 
          Reset, Clock: in bit;   -- Globais do sistema 
          SuspendGL, BusTrnotLoc1, -- Controlo dos drivers dos barramentos 
          BusToTr, 
          BusTrnotLoc2,           -- este tb. serve de flag -> BusGrant 
          SC_ReqOut, EqualOut,    -- Flags para o Transputer 
          FinishOut, SsOut: out bit); 
  end component; 
  for U8:BusArbiter use entity BUS_ARB1(BEHAVIOR); 
  --}}} 
  --{{{  Declaracoes de sinais internos 
  signal mm_in: mm_end; 
  signal mm_out: mm_instr; 
  signal mm_notcs, mm_notrd, mm_notwr: bit; 
  signal flags: bit_vector(15 downto 0); -- 15..4 sao as flags e 3..0 
                                         -- barramento M0 do sequenciador 
  signal agl_out: ds_end; 
  signal ds_notcs: std_logic_vector(1 downto 0); 
  signal ds_notOE, ds_notWE: std_logic; 
  signal data_bus: std_logic_vector(31 downto 0); 
  signal TUp, TDn, TAb, TBl: bit; 
  signal BReq, Exec, st_BP, st_Fim, st_AF, st_SC_Req, st_VdSDone, 
         st_SStep, st_BusOk: bit; 
  signal BP, SGl, TnotL1, Bus2Tr: bit; 
  signal clock, s_clock, wr_pulse, reset, notreset: bit; 
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  signal nc1, nc2, nc3: bit; -- "not connected" para saidas nao usadas 
  signal gnd: bit := '0'; 
  signal vcc: bit := '1'; 
  --}}} 
 
  begin 
    flags(0) <= gnd; flags(9) <= gnd; flags(10) <= gnd; -- Flags nao usadas 
 
    --{{{  U1:Micromemoria 
    U1:Micromemoria 
      port map(mm_in, mm_out, mm_notcs, mm_notrd, mm_notwr); 
    --}}} 
 
    --{{{  U2:Sequenciador 
    U2:Sequenciador 
      port map(mm_out.Seqi, flags(11 downto 0), flags(6 downto 3), clock, 
               notreset, gnd, gnd, TnotL1 , gnd, gnd, gnd, gnd, mm_in, BP, 
               st_AF, nc1, nc2); 
    --}}} 
 
    --{{{  U3:AddGenLogic 
    U3:AddGenLogic 
      port map(mm_out.DSi, clock, wr_pulse, TnotL1, gnd, agl_out, ds_notcs, 
               ds_notOE, ds_notWE); 
    --}}} 
 
    --{{{  U4:DataStore 
    U4:DataStore 
      port map(agl_out, data_bus, ds_notOE, ds_notWE, ds_notcs); 
    --}}} 
 
    --{{{  U5:ScalarUnit 
    U5:ScalarUnit 
      port map(data_bus, mm_out.SUi, mm_out.SU_TRsel, clock, s_clock, TnotL1, 
               flags(5 downto 3), flags(2), flags(6)); 
    --}}} 
 
    --{{{  U6:TagRouter 
    U6:TagRouter 
      port map(mm_out.TRi, TUp, TDn, mm_out.SU_TRsel, TnotL1, clock, TAb, TBl); 
    --}}} 
 
    --{{{  U7:HostTransputer 
    U7:HostTransputer 
      port map(data_bus, ds_notcs, ds_notOE, ds_notWE, mm_notcs, mm_notrd, 
               mm_notwr, BReq, Exec, nc3, st_BP, st_Fim, st_AF, st_SC_Req, 
               st_VdSDone, st_SStep, st_BusOk); 
    --}}} 
 
    --{{{  U8:BusArbiter 
    U8:BusArbiter 
      port map(Exec, BReq, mm_out.Ss, mm_out.EOC, mm_out.Sreq, BP, reset, clock, 
               SGl, TnotL1, Bus2Tr, st_BusOk, st_SC_Req, st_BP, st_Fim, 
               st_SStep); 
    --}}} 
 
    -- Bloco correspondente 'a placa do GLiTCH ? 
 
    reset <= '0'; 
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    notreset <= '1'; 
    clock <= not clock after 100 ns; 
    s_clock <= clock when Bus2Tr = '0' else 
               '0';         
    wr_pulse <= not clock;  -- isto nao esta' correcto! 
end Sistema_GLiTCH; 
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;PALASM Design Description 
 
;---------------------------------- Declaration Segment ------------ 
TITLE    DATA STORE ADDRESS GENERATION LOGIC 
PATTERN  A (WITH 4 BIT ADDRESS ONLY) 
REVISION 1.04.00 
AUTHOR   HENRIQUE M. D. SANTOS 
COMPANY  UNIVERSITY OF MINHO 
DATE     1/12/92 
 
CHIP  DS_AGL  PAL22V10 
 
;---------------------------------- PIN Declarations --------------- 
PIN  1          Clock                COMBINATORIAL ; INPUT  
PIN  2..3       MInstr[0..1]         COMBINATORIAL ; INPUT 
PIN  4          MEN_B                COMBINATORIAL ; INPUT 
PIN  5          MRdnotWr             COMBINATORIAL ; INPUT 
PIN  6          BusTrnotLoc1         COMBINATORIAL ; INPUT 
PIN  7..10      MAdd[0..3]           COMBINATORIAL ; INPUT 
PIN  11         WritePulse           COMBINATORIAL ; INPUT 
PIN  12         GND                             ; INPUT 
PIN  13         ForceHld             COMBINATORIAL ; INPUT 
PIN  14         WriteEN              REGISTERED ; OUTPUT 
PIN  15..18     A[0..3]              REGISTERED ; OUTPUT 
PIN  19         CyOut                COMBINATORIAL ; OUTPUT 
PIN  20..21     MemnotCS[0..1]       REGISTERED ; OUTPUT 
PIN  22         MemnotWr             COMBINATORIAL ; OUTPUT 
PIN  23         MemnotOE             REGISTERED ; OUTPUT 
PIN  24         VCC                             ; INPUT  
 
NODE 1          GlobalAR             COMB       ;Global Reset 
 
; Declaration Segment 
        ;Microinstructions codes 
STRING          Hold    '/Minstr[0] * /MInstr[1]' 
STRING          HoldSim '/Minstr[0]   /MInstr[1]';used for simulation 
STRING          Inc     '/Minstr[0] *  MInstr[1]' 
STRING          IncSim  '/Minstr[0]    MInstr[1]';used for simulation 
STRING          IncPat  '#b01'                   ;used in case structures 
STRING          Dec     ' Minstr[0] * /MInstr[1]' 
STRING          DecSim  ' Minstr[0]   /MInstr[1]';used for simulation 
STRING          DecPat  '#b10'                   ;used in case structures 
STRING          Load    ' Minstr[0] *  MInstr[1]' 
STRING          LoadSim ' Minstr[0]    MInstr[1]';used for simulation 
        ;Shared signals with the Host 
GROUP Shared_Signals A[0..3] MemnotCS[0..1] MemnotWr MemnotOE 
 
;----------------------------------- Boolean Equation Segment ------ 
EQUATIONS 
Shared_Signals.TRST = /BusTrnotLoc1 
 
;MINIMIZE_OFF 
;GlobalAR = GND        ;Gloabal Reset is not used 
;MINIMIZE_ON 
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        ;Cy generation 
CASE (MInstr[0..1]) 
   BEGIN 
      DecPat: BEGIN 
              CyOut = /A[0] * /A[1] * /A[2] * /A[3] 
              END 
      IncPat: BEGIN 
              CyOut = A[0] * A[1] * A[2] * A[3] 
              END 
      OTHERWISE: BEGIN 
              CyOut = GND 
                 END 
   END 
 
        ;Data Store control signals 
IF (/BusTrnotLoc1 * /ForceHld) THEN 
   BEGIN 
        ;Write signal - WriteEN (one cycle delay) is a window for WritePulse 
   WriteEN := /MRdnotWr 
   MemnotWr = /(WriteEN * /WritePulse) 
        ;The following outputs are all registered 
   MemnotOE := /MRdnotWr 
 
        ;Chip Selects para a memoria 
   /MemnotCS[0] := MEN_B            ;Data Bank, allways enable 
   /MemnotCS[1] := MEN_B * MRdnotWr ;Mask Bank, enabled only for read 
 
        ;Contador Up/Down/Load/Hold 
   A[0] := Hold * A[0] 
           + (Inc + Dec) * /A[0] 
           + Load * MAdd[0] 
   A[1] := Hold * A[1] 
           + Inc * (A[1] :+: A[0]) 
           + Dec * (A[1] :*: A[0]) 
           + Load * MAdd[1] 
   A[2] := Hold * A[2] 
           + Inc * (A[2] :+: (A[1] * A[0])) 
           + Dec * (A[2] :*: (A[1] + A[0])) 
           + Load * MAdd[2] 
   A[3] := Hold * A[3] 
           + Inc * (A[3] :+: (A[2] * A[1] * A[0])) 
           + Dec * (A[3] :*: (A[2] + A[1] + A[0])) 
           + Load * MAdd[3] 
   END 
   ELSE    ;BusTrnotLoc1 or ForceHld set. Recycle all registers. 
      BEGIN 
      WriteEN := WriteEN 
      MemnotOE := MemnotOE 
      MemnotCS[0] := MemnotCS[0] 
      MemnotCS[1] := MemnotCS[1] 
      A[0] := A[0] 
      A[1] := A[1] 
      A[2] := A[2] 
      A[3] := A[3] 
      END 
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;----------------------------------- Simulation Segment ------------ 
SIMULATION 
TRACE_ON MEN_B MRdnotWr BusTrnotLoc1 WritePulse ForceHld A[0..3] MemnotWr 
         MemnotOE MemnotCS[0..1] CyOut 
    ;Normal operation - control from Micromemory (Hold EN_B RdnotWr) 
    ;No access. Note that MemnotCS[0..1] only depends on MEN_B (..[1] also 
    ;depends on MRdnotWr), while the other control signals don't depend 
    ;on MEN_B 
        ;Chip Select only test 
;But first we need to put the chip in a known state, since Power-up Reset 
;doesnït work with LabPro! Anyway, due to this, the very first Vector will 
;produce an error. 
         
SETF /Clock WritePulse /BusTrnotLoc1 /ForceHld LoadSim /MEN_B MRdnotWr 
     /MAdd[0..3] 
CLOCKF Clock 
CHECK MemnotWr /MemnotOE MemnotCS[0..1] /WriteEN /CyOut /A[0..3] 
 
SETF HoldSim 
CHECK MemnotWr /MemnotOE MemnotCS[0..1] ; Memory control signals 
SETF /WritePulse 
CHECK MemnotWr /MemnotOE MemnotCS[0..1] ; Memory control signals 
SETF WritePulse /MEN_B /MRdnotWr 
CLOCKF Clock 
CHECK MemnotWr MemnotOE MemnotCS[0..1] ; Memory control signals 
SETF /WritePulse 
CHECK /MemnotWr MemnotOE MemnotCS[0..1] ; Memory control signals 
        ;Read 
SETF WritePulse MEN_B MRdnotWr 
CLOCKF Clock 
CHECK MemnotWr /MemnotOE /MemnotCS[0..1] ; Memory control signals 
SETF /WritePulse 
CHECK MemnotWr /MemnotOE /MemnotCS[0..1] ; Memory control signals 
        ;Write 
SETF WritePulse MEN_B /MRdnotWr 
CLOCKF Clock 
CHECK MemnotWr MemnotOE /MemnotCS[0] MemnotCS[1] ;only bank 0 must be en. 
SETF /WritePulse 
CHECK /MemnotWr MemnotOE /MemnotCS[0] MemnotCS[1] 
SETF WritePulse /MEN_B MRdnotWr    ;stay in not enable state. 
CLOCKF Clock 
CHECK  MemnotWr /MemnotOE  MemnotCS[0]  MemnotCS[1] 
 
        ;Register operation 
                ;LOAD 0101 
SETF LoadSim /MAdd[3] MAdd[2] /MAdd[1] MAdd[0] 
CLOCKF Clock 
CHECK /A[3] A[2] /A[1] A[0] /Cyout 
                ;INC operation 
SETF IncSim 
FOR i:=1 TO 6 DO 
   BEGIN 
      CLOCKF Clock 
   END 
CHECK A[3] /A[2] A[1] A[0] /CyOut ;0101 + '6' = 1011 
FOR i:=1 TO 4 DO 
   BEGIN 
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      CLOCKF Clock 
   END 
CHECK A[3] A[2] A[1] A[0] CyOut ;1011 + '4' = 1111. CyOut active 
CLOCKF 
CHECK /A[3] /A[2] /A[1] /A[0] /CyOut ;1111 + '1' = 0000. /CyOut 
                ;LOAD 0110 
SETF LoadSim /MAdd[3] MAdd[2] MAdd[1] /MAdd[0] 
CLOCKF Clock 
CHECK /A[3] A[2] A[1] /A[0] /Cyout 
                ;DEC operation 
SETF DecSim 
FOR i:=1 TO 4 DO 
   BEGIN 
      CLOCKF Clock 
   END 
CHECK /A[3] /A[2] A[1] /A[0] /CyOut ;0110 - '4' = 0010 
CLOCKF Clock 
CLOCKF Clock 
CHECK /A[3] /A[2] /A[1] /A[0] CyOut ;0010 - '2' = 0000. CyOut active 
CLOCKF 
CHECK A[3] A[2] A[1] A[0] /CyOut ;0000 - '1' = 1111. CyOut inactive 
                ;Hold Instruction 
SETF HoldSim 
CLOCKF Clock 
CHECK A[0..3] 
 
                ;Access from the Host Transputer 
CLOCKF Clock 
SETF BusTrnotLoc1 
CHECK ^A[0..3] ^MemnotCS[0..1] ^MemnotWr ^MemnotOE 
CLOCKF Clock 
SETF /BusTrnotLoc1 
 
        ;Test ForceHld. A0..A3 should hold 1111 from last operation. 
SETF MEN_B MRdnotWr WritePulse ;supose it is in read mode 
CLOCKF Clock 
CHECK MemnotWr /MemnotOE /MemnotCS[0..1] ; Memory control signals 
SETF ForceHld 
CLOCKF Clock 
CHECK A[0..3] MemnotWr /MemnotOE /MemnotCS[0] /MemnotCS[1] 
SETF /WritePulse 
CHECK A[0..3] MemnotWr /MemnotOE /MemnotCS[0] /MemnotCS[1] 
        ;change all inputs 
SETF /MAdd[0..3] LoadSim /MRdnotWr /MEN_B WritePulse 
CLOCKF Clock 
CHECK A[0..3] MemnotWr /MemnotOE /MemnotCS[0] /MemnotCS[1] 
SETF HoldSim /ForceHld MEN_B /MRdnotWr WritePulse ;now for write mode 
CLOCKF Clock 
CHECK MemnotWr MemnotOE /MemnotCS[0] MemnotCS[1] ;only bank 0 must be en. 
SETF ForceHld 
CLOCKF Clock 
CHECK A[0..3] MemnotWr MemnotOE /MemnotCS[0] MemnotCS[1] 
SETF /WritePulse 
CHECK A[0..3] /MemnotWr MemnotOE /MemnotCS[0] MemnotCS[1] 
        ;change all inputs 
SETF /MAdd[0..3] LoadSim /MRdnotWr /MEN_B /WritePulse 
CLOCKF Clock 
CHECK A[0..3] /MemnotWr MemnotOE /MemnotCS[0] MemnotCS[1] 
TRACE_OFF 
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;PALASM Design Description 
 
;---------------------------------- Declaration Segment ------------ 
TITLE    9 BIT COUNTER WITH UP/DOWN/HOLD/PARALLEL LOAD OPERATIONS 
PATTERN  CONTNBIT 
REVISION 1.03 
AUTHOR   HENRIQUE                                                                               
15           BusTrnotLoc1         COMBINATORIAL ; INPUT 
PIN  4            CyIn                 COMBINATORIAL ; INPUT 
PIN  5            ForceHld             COMBINATORIAL ; INPUT 
PIN  7            VCC                             ; INPUT 
PIN  6,8..14      MAdd[0..7]           COMBINATORIAL ; INPUT 
PIN  28           MAdd[8]              COMBINATORIAL ; INPUT 
PIN  16           HalfCy               COMBINATORIAL ; OUTPUT 
PIN  17..20       Al[0..3]             REGISTERED ; OUTPUT 
PIN  21           GND                          ; INPUT 
PIN  22..26       Ah[4..0]             REGISTERED ; OUTPUT 
; Declaration Segment 
STRING            Hold    '/Minstr[0] * /MInstr[1]' 
STRING            HoldSim '/Minstr[0]   /Minstr[1]' ;used for simulation 
STRING            Inc     '/Minstr[0] *  MInstr[1]' 
STRING            IncSim  '/Minstr[0]    Minstr[1]' ;used for simulation 
STRING            IncPat  '#b01'                    ;used for CASE structure 
STRING            Dec     ' Minstr[0] * /MInstr[1]' 
STRING            DecSim  ' Minstr[0]   /Minstr[1]' ;used for simulation 
STRING            DecPat  '#b10'                    ;used for CASE structure 
STRING            Load    ' Minstr[0] *  MInstr[1]' 
STRING            LoadSim ' Minstr[0]    Minstr[1]' ;used for simulation 
        ;Shared signals with the Host 
GROUP Reg_Outputs Al[0..3] Ah[0..4] 
 
;----------------------------------- Boolean Equation Segment ------ 
EQUATIONS 
Reg_Outputs.TRST = /BusTrnotLoc1 
Reg_Outputs.CLKF = Clock         ;-- only for 26V12 
        ;Carry input for the 5 most significant bits 
CASE (MInstr[0..1]) 
   BEGIN 
      IncPat: BEGIN 
              HalfCy = Al[0] * Al[1] * Al[2] * Al[3] * CyIn 
              END 
      DecPat: BEGIN 
              HalfCy = /Al[0] * /Al[1] * /Al[2] * /Al[3] * CyIn 
              END 
      OTHERWISE: BEGIN 
              HalfCy = GND 
                 END 
   END 
 
        ;Up/Down and Load counter 
IF (/BusTrnotLoc1 * /ForceHld) THEN 
   BEGIN 
   Al[0] := Hold * Al[0] 
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            + Inc * (Al[0] :+: CyIn) 
            + Dec * (Al[0] :*: /CyIn) 
            + Load * MAdd[0] 
   Al[1] := Hold * Al[1] 
            + Inc * (Al[1] :+: (Al[0] * CyIn)) 
            + Dec * (Al[1] :*: (Al[0] + /CyIn)) 
            + Load * MAdd[1] 
   Al[2] := Hold * Al[2] 
            + Inc * (Al[2] :+: (Al[1] * Al[0] * CyIn)) 
            + Dec * (Al[2] :*: (Al[1] + Al[0] + /CyIn)) 
            + Load * MAdd[2] 
   Al[3] := Hold * Al[3] 
            + Inc * (Al[3] :+: (Al[2] * Al[1] * Al[0] * CyIn)) 
            + Dec * (Al[3] :*: (Al[2] + Al[1] + Al[0] + /CyIn)) 
            + Load * MAdd[3] 
   Ah[0] := Hold * Ah[0] 
            + Inc * (Ah[0] :+: HalfCy) 
            + Dec * (Ah[0] :*: /HalfCy) 
            + Load * MAdd[4] 
   Ah[1] := Hold * Ah[1] 
            + Inc * (Ah[1] :+: (Ah[0] * HalfCy)) 
            + Dec * (Ah[1] :*: (Ah[0] + /HalfCy)) 
            + Load * MAdd[5] 
   Ah[2] := Hold * Ah[2] 
            + Inc * (Ah[2] :+: (Ah[1] * Ah[0] * HalfCy)) 
            + Dec * (Ah[2] :*: (Ah[1] + Ah[0] + /HalfCy)) 
            + Load * MAdd[6] 
   Ah[3] := Hold * Ah[3] 
            + Inc * (Ah[3] :+: (Ah[2] * Ah[1] * Ah[0] * HalfCy)) 
            + Dec * (Ah[3] :*: (Ah[2] + Ah[1] + Ah[0] + /HalfCy)) 
            + Load * MAdd[7] 
   Ah[4] := Hold * Ah[4] 
            + Inc * (Ah[4] :+: (Ah[3] * Ah[2] * Ah[1] * Ah[0] * HalfCy)) 
            + Dec * (Ah[3] :*: (Ah[3] * Ah[2] + Ah[1] + Ah[0] + /HalfCy)) 
            + Load * MAdd[8] 
   END 
      ELSE      ;BusTrnotLoc1 or ForceHld active. Recycle all registers. 
         BEGIN 
         Al[0] := Al[0] 
         Al[1] := Al[1] 
         Al[2] := Al[2] 
         Al[3] := Al[3] 
         Ah[0] := Ah[0] 
         Ah[1] := Ah[1] 
         Ah[2] := Ah[2] 
         Ah[3] := Ah[3] 
         Ah[4] := Ah[4] 
         END 
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;----------------------------------- Simulation Segment ------------ 
SIMULATION 
TRACE_ON BusTrnotLoc1 CyIn Al[0..3] Ah[0..4] HalfCy ForceHld 
SETF /Clock /Cyin LoadSim /BusTrnotLoc1 /ForceHld 
CLOCKF Clock 
        ;Load address #01010 1100 (160 + 12 = 172) 
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SETF /MAdd[8]  MAdd[7] /MAdd[6]  MAdd[5] /MAdd[4] 
SETF  MAdd[3]  MAdd[2] /MAdd[1] /MAdd[0] 
SETF LoadSim 
CLOCKF Clock 
CHECK /Ah[4]  Ah[3] /Ah[2]  Ah[1] /Ah[0]  Al[3]  Al[2] /Al[1] /Al[0] 
 
        ;Inc (CyIn is not set, so nothing should happen) 
SETF IncSim 
CLOCKF Clock 
CLOCKF Clock 
CHECK /Ah[4]  Ah[3] /Ah[2]  Ah[1] /Ah[0]  Al[3]  Al[2] /Al[1] /Al[0] 
SETF CyIn       ;CyIn set (used to check HalfCy also - see trace output) 
FOR i := 1 TO 5 DO 
   BEGIN 
      CLOCKF Clock 
   END 
                ;Check for address #01011 0001 (176 + 1 = 177) 
CHECK /Ah[4]  Ah[3] /Ah[2]  Ah[1]  Ah[0] /Al[3] /Al[2] /Al[1]  Al[0] 
 
        ;Load address #00101 0011 (80 + 3 = 83) 
SETF /MAdd[8] /MAdd[7]  MAdd[6] /MAdd[5]  MAdd[4] 
SETF /MAdd[3] /MAdd[2]  MAdd[1]  MAdd[0] 
SETF LoadSim 
SETF /CyIn 
CLOCKF Clock 
CHECK /Ah[4] /Ah[3]  Ah[2] /Ah[1]  Ah[0] /Al[3] /Al[2]  Al[1]  Al[0] 
 
        ;Dec (CyIn is not set, so nothing should happen) 
SETF DecSim 
CLOCKF Clock 
CLOCKF Clock 
CHECK /Ah[4] /Ah[3]  Ah[2] /Ah[1]  Ah[0] /Al[3] /Al[2]  Al[1]  Al[0] 
SETF CyIn       ;CyIn set (used to check HalfCy also - see trace output) 
FOR i := 1 TO 5 DO 
   BEGIN 
      CLOCKF Clock 
   END 
                ;Check for address #00100 1110 (64 + 14 = 78) 
CHECK /Ah[4] /Ah[3]  Ah[2] /Ah[1] /Ah[0]  Al[3]  Al[2]  Al[1] /Al[0] 
 
        ;Load address #00000 0010 
SETF /MAdd[8] /MAdd[7] /MAdd[6] /MAdd[5] /MAdd[4] 
SETF /MAdd[3] /MAdd[2]  MAdd[1] /MAdd[0] 
SETF LoadSim 
CLOCKF Clock 
 
        ;Dec - test underflow 
SETF DecSim 
FOR i := 1 TO 5 DO 
   BEGIN 
      CLOCKF Clock 
   END 
                ;Check for address #11111 1101 
CHECK  Ah[4]  Ah[3]  Ah[2]  Ah[1]  Ah[0]  Al[3]  Al[2] /Al[1]  Al[0] 
 
        ;Load address #11111 1110 
SETF  MAdd[8] MAdd[7]  MAdd[6]  MAdd[5]  MAdd[4] 
SETF  MAdd[3]  MAdd[2]  MAdd[1] /MAdd[0] 
SETF LoadSim 
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CLOCKF Clock 
 
        ;Inc - test overflow 
SETF IncSim 
FOR i := 1 TO 5 DO 
   BEGIN 
      CLOCKF Clock 
   END 
                ;Check for address #00000 0011 
CHECK /Ah[4] /Ah[3] /Ah[2] /Ah[1] /Ah[0] /Al[3] /Al[2]  Al[1]  Al[0] 
 
        ;Load address #10101 1110 
SETF  MAdd[8] /MAdd[7]  MAdd[6] /MAdd[5]  MAdd[4] 
SETF  MAdd[3]  MAdd[2]  MAdd[1] /MAdd[0] 
SETF LoadSim 
CLOCKF Clock 
 
        ;Operation Hold 
SETF HoldSim 
FOR i := 1 TO 5 DO 
   BEGIN 
      CLOCKF Clock 
   END 
                ;Check same address 
CHECK  Ah[4] /Ah[3]  Ah[2] /Ah[1]  Ah[0]  Al[3]  Al[2]  Al[1] /Al[0] 
 
        ;Test BusTrnotLoc1 active with Inc and Dec operations 
SETF BusTrnotLoc1 
CHECK ^Ah[0..4] ^Al[0..3] 
SETF IncSim 
CLOCKF Clock 
                ;Check same address 
SETF /BusTrnotLoc1 
CHECK  Ah[4] /Ah[3]  Ah[2] /Ah[1]  Ah[0]  Al[3]  Al[2]  Al[1] /Al[0] 
SETF BusTrnotLoc1 
SETF DecSim 
CLOCKF Clock 
                ;Check same address 
SETF /BusTrnotLoc1 
CHECK  Ah[4] /Ah[3]  Ah[2] /Ah[1]  Ah[0]  Al[3]  Al[2]  Al[1] /Al[0] 
        ;Test ForceHld pin with Inc and Dec operations 
SETF ForceHld 
SETF IncSim 
CLOCKF Clock 
                ;Check same address 
CHECK  Ah[4] /Ah[3]  Ah[2] /Ah[1]  Ah[0]  Al[3]  Al[2]  Al[1] /Al[0] 
SETF DecSim 
CLOCKF Clock 
                ;Check same address 
CHECK  Ah[4] /Ah[3]  Ah[2] /Ah[1]  Ah[0]  Al[3]  Al[2]  Al[1] /Al[0] 
TRACE_OFF 
;------------------------------------------------------------------- 
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; NET2PDS - vers 4.05.21 (12/06/1990) - (c)1990 Advanced Micro Devices, Inc. 
; PDS file created    92/07/8 
; Sourcefile: "SCALARX.jnf" 
 
TITLE            GLiTCH Controller Design - MACH version for Scalar Unit 
REVISION         1.10 
PATTERN          A 
AUTHOR           Henrique Santos 
COMPANY          University of Minho 
DATE             12/11/92 
 
CHIP     _scalarx    MACH210 
 
;Notes: 
;   1. Version 1.10 doesn't use WrPulse signal. For the same purpose it uses 
;the stoppable version of he Controller Clock. 
;This is to avoid any unstable period before the Clk rising edge, that would 
;be critical for the 20ns setup time required by the sequencer. From this, 
;flags will be available only on the "next" clock cycle. THIS UNIT WILL BE 
;SENSIBLE TO CLOCK SKEWS from the Seq., Data Store and GLiTCH!! 
; 
 
  NODE 5 _2_RI1 REGISTERED 
  NODE 9 _2_RHOLD REGISTERED 
  PIN 7, 8 I[1..0]  
  PIN 9 BUSTRNOTLOC1  
  PIN 13 S_Clk          ;New to version 1.10 
  PIN 35 CLK  
  NODE 3 _2_RI0 REGISTERED 
  NODE 7 _2_RENRW REGISTERED 
  PIN 6 CNTRB COMBINATORIAL 
  PIN 37 ENRW  
  PIN 5 CNTRA COMBINATORIAL 
  PIN 4 ARITH COMBINATORIAL 
  PIN 36 HOLD  
  PIN 3 EN COMBINATORIAL 
  NODE 58, 56, 54, 52, 50, 42, 40, 38, 36, 34 QOUT[9..0] REGISTERED OPAIR DATA[9..0] 
  PIN 39, 40, 41, 42, 43, 28, 27, 26, 25, 24 DATA[9..0] REGISTERED 
  PIN 20 SHIN  
  PIN 19, 18, 16, 15, 14, 17, 33, 32, 11, 10 MASK[9..0]  
  PIN 21 ZERO COMBINATORIAL 
  PIN 38 SHOUT COMBINATORIAL 
  PIN 31, 30, 29 FLAG[2..0] COMBINATORIAL 
  PIN 2 NOTENWP  
 
;----------------------------------------------------------------------------- 
;The following macros (1 PT each) are used to avoid double array passes on 
;outputs NOTENWP and CNTRA 
 
STRING ENstr    '_2_RI0 * _2_RENRW * /_2_RHOLD' 
STRING ARITHstr '/_2_RI1 * _2_RI0 * /_2_RENRW * /_2_RHOLD' 
 
GROUP MACH_SEG_C DATA[0..4] FLAG[0..2] 
GROUP MACH_SEG_D DATA[5..9] SHOUT 
GROUP MACH_SEG_A _2_RI1 _2_RI0 _2_RHOLD _2_RENRW CNTRA CNTRB 
 
EQUATIONS 
; Control equations generated by NET2PDS from .SCH file 
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 NOTENWP = (/_2_RI1 * /_2_RI0 * /_2_RENRW * /_2_RHOLD) + _2_RHOLD + (ENstr) 
 
 _2_RI1 = (I[1] * (VCC * /BUSTRNOTLOC1)) + (_2_RI1 * (VCC * BUSTRNOTLOC1)) 
 _2_RI1.clkf = CLK 
 _2_RI1.setf = GND 
 _2_RI1.rstf = GND 
 
 CNTRB = (/_2_RI0 * _2_RENRW * /_2_RHOLD) + (_2_RI1 * /_2_RI0 * /_2_RENRW *  
        /_2_RHOLD) 
 
 _2_RI0 = (I[0] * (VCC * /BUSTRNOTLOC1)) + (_2_RI0 * (VCC * BUSTRNOTLOC1)) 
 _2_RI0.clkf = CLK 
 _2_RI0.setf = GND 
 _2_RI0.rstf = GND 
 
 _2_RENRW = (ENRW * (VCC * /BUSTRNOTLOC1)) + (_2_RENRW * (VCC *  
        BUSTRNOTLOC1)) 
 _2_RENRW.clkf = CLK 
 _2_RENRW.setf = GND 
 _2_RENRW.rstf = GND 
 
 CNTRA = (_2_RI1 * /_2_RI0 * /_2_RENRW * /_2_RHOLD) + (_2_RI1 * _2_RI0 *  
        /_2_RENRW * /_2_RHOLD) + (ARITHstr) 
 
 ARITH = ARITHstr 
 
 _2_RHOLD = (HOLD * (VCC * /BUSTRNOTLOC1)) + (_2_RHOLD * (VCC *  
        BUSTRNOTLOC1)) 
 _2_RHOLD.clkf = CLK 
 _2_RHOLD.setf = GND 
 _2_RHOLD.rstf = GND 
 
 EN = (ENstr) * /BUSTRNOTLOC1 
 
;Shift register operation 
 QOUT[9..0].clkf = S_Clk 
 QOUT[9..0].setf = GND 
 QOUT[9..0].rstf = GND 
 DATA[9..0].trst = EN 
 DATA[9..0].clkf = S_Clk 
 DATA[9..0].setf = GND 
 DATA[9..0].rstf = GND 
 
 CASE (CNTRB, CNTRA) BEGIN 
   #b00: BEGIN 
           QOUT[9..0] = QOUT[9..0] 
         END 
   #b01: BEGIN 
           QOUT[9] = SHIN 
           QOUT[8..0] = QOUT[9..1] 
         END 
   #b10: BEGIN 
           QOUT[9..0] = DATA[9..0] * MASK[9..0] 
         END 
   #b11: BEGIN 
           QOUT[9..1] = QOUT[8..0] 
           QOUT[0] = GND 
         END 
   END ;Case 
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 ZERO = /QOUT[9] * /QOUT[8] * /QOUT[7] * /QOUT[6] * /QOUT[5] * /QOUT[4] * 
        /QOUT[3] * /QOUT[2] * /QOUT[1] * /QOUT[0] 
 
 SHOUT = QOUT[9] 
 
 FLAG[2..0] = QOUT[2..0] 
 
  DATA[9] = { QOUT[9] } 
  DATA[8] = { QOUT[8] } 
  DATA[7] = { QOUT[7] } 
  DATA[6] = { QOUT[6] } 
  DATA[5] = { QOUT[5] } 
  DATA[4] = { QOUT[4] } 
  DATA[3] = { QOUT[3] } 
  DATA[2] = { QOUT[2] } 
  DATA[1] = { QOUT[1] } 
  DATA[0] = { QOUT[0] } 
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;----------------------------------- Simulation Segment ------------ 
;Modifications from previous version: 
; - NEW TO VER 1.10: WrPulse is no longer used, See note 1 on SCALARX.PDS. 
; - The low nible chip implements 10 bits and generates all control signals. 
; - FHld function is now generated inside the chip. These signal was the 
;   logical OR of HOLD (from micromemory) and BusTrnotLoc1. 
;   HOLD and BusTrnotLoc1 have different meanings. To HOLD current value and 
;   disable outputs and BusTrnotLoc1 to recycle instruction register - hold 
;   instruction - and also disable output 
; - HighBit[0..1] and ShiftIn are no longer used. Associated function is 
;   handled inside the chip. Only 2 signals link the two chips. 
; - notOE is no longer used. 
; - CtrReg[1..0] was changed to CNTRA and CNTRB 
; - notEn was changed to EN 
; - ExnotEn is no longer used. Associated function is handled in side 
;   the chip. 
; - notEn_WR was changed to NOTENRW 
; - A new signal ARITH was created to identify an arithmatich shift (only 
;   afects high nible chip). 
; - Internal NODES QOUT[0..9] are not output or trace, except SHOUT (QOUT9), 
;   used to pass high bit to high nible, and FLAG[2..0] (QOUT[2..0]) used as 
;   flags. 
; - NOTENWP can be ignored because the shift register is in hold mode whenever 
;   this signal is active. The only exception is when BusTrnotLoc1 goes high 
;   but in that case the writepulse is suspended by the clock generator. 
;----------------------------------------------------------------------------- 
; Declaration Segment 
;Scalar Unit's Instruction set conversion 
;BUSTRNOTLOC1 HOLD ENRW I1 I0 | CNTRA CNTRB  EN NOTENWP ARITH| 
;------------------------------------------------------------------------ 
;      1       (recycle all)  |  LastValue   0     LastValue | HOLD State 
;      0       1     X  X  X  |   0(X)  0(X) 0     1      0  | HOLD State 
;      0       0     0  0  0  |   0(X)  0(X) 0     1      0  | HOLD State 
;      0       0     0  0  1  |   1     0    0     0      1  | ASR 
;      0       0     0  1  0  |   1     1    0     0      0  | LSL 
;      0       0     0  1  1  |   1     0    0     0      0  | LSR 
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;      0       0     1  X  0  |   0     1    0     0      0  | LoadDReg 
;      0       0     1  X  1  |   0(X)  0(X) 1     1      0  | OutputDReg 
;------------------------------------------------------------------------ 
;Input instructions 
STRING  Hold_sim        '/ENRW   /I[1]   /I[0]' 
STRING  ASR_sim         '/ENRW   /I[1]    I[0]' 
STRING  LSL_sim         '/ENRW    I[1]   /I[0]' 
STRING  LSR_sim         '/ENRW    I[1]    I[0]' 
STRING  LDR_sim         ' ENRW           /I[0]' 
STRING  ODR_sim         ' ENRW            I[0]' 
 
;Output instructions - CtrReg only! 
STRING  OutHOLDSim      '/CNTRA /CNTRB' 
STRING  OutLDRSim       '/CNTRA  CNTRB' 
STRING  OutSRSim        ' CNTRA /CNTRB' 
STRING  OutSLSim        ' CNTRA  CNTRB' 
 
SIMULATION 
TRACE_ON CLK S_Clk HOLD ENRW I[0..1] BUSTRNOTLOC1 ;External control interf. 
         SHIN ;Shiftin from high nible 
         SHOUT ;Shiftout to high nible 
         MASK[0..9] DATA[0..9] FLAG[0..2] ;Data Signals 
         CNTRA CNTRB ZERO NOTENWP ARITH EN ;Output control signals to high n. 
 
SETF /CLK /BUSTRNOTLOC1 /HOLD 
        ;Test Control Generation Block 
                ;Hold Operation (Instruction) 
SETF Hold_sim 
FOR i := 0 TO 2 DO 
   BEGIN 
      CLOCKF Clk 
      CHECK  OutHOLDSim /EN  NOTENWP /ARITH; 
   END 
        ;Arithmetic Shift Right 
SETF ASR_sim 
FOR i := 0 TO 2 DO 
   BEGIN 
      CLOCKF Clk 
      CHECK  OutSRSim /EN /NOTENWP  ARITH; 
   END 
        ;Logical Shift Left 
SETF LSL_sim 
FOR i := 0 TO 2 DO 
   BEGIN 
      CLOCKF Clk 
      CHECK  OutSLSim /EN /NOTENWP /ARITH; 
   END 
        ;Logical Shift Right 
SETF LSR_sim 
FOR i := 0 TO 2 DO 
   BEGIN 
      CLOCKF Clk 
      CHECK  OutSRSim /EN /NOTENWP /ARITH; 
   END 
        ;Load Data Register Operation 
SETF LDR_sim 
FOR i := 0 TO 2 DO 
   BEGIN 
      CLOCKF Clk 
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      CHECK  OutLDRSim /EN /NOTENWP /ARITH; 
   END 
SETF /I[1]      ;NOTE: It must not depend on I[1] -- it doesn't care 
CLOCKF CLk 
CHECK  OutLDRSim /EN /NOTENWP /ARITH; 
SETF  I[1] 
CLOCKF Clk 
CHECK  OutLDRSim /EN /NOTENWP /ARITH; 
        ;Output Data Register Operation 
SETF ODR_sim 
FOR i := 0 TO 2 DO 
   BEGIN 
      CLOCKF Clk 
      CHECK  OutHOLDSim  EN  NOTENWP /ARITH; 
   END 
SETF /I[1]      ;NOTE: It must not depend on I[1] -- it doesn't care 
CLOCKF Clk 
CHECK  OutHOLDSim  EN  NOTENWP /ARITH; 
SETF  I[1] 
CLOCKF Clk 
CHECK  OutHOLDSim  EN  NOTENWP /ARITH; 
        ;hold signal set. Must keep register value outputing Hold instruction 
        ;and disable output. 
SETF HOLD 
CLOCKF Clk 
CHECK  OutHOLDSim /EN  NOTENWP /ARITH; 
SETF Hold_sim 
CLOCKF Clk 
CHECK  OutHOLDSim /EN  NOTENWP /ARITH; 
SETF ASR_sim 
CLOCKF Clk 
CHECK  OutHOLDSim /EN  NOTENWP /ARITH; 
SETF LSL_sim 
CLOCKF Clk 
CHECK  OutHOLDSim /EN  NOTENWP /ARITH; 
SETF LSR_sim 
CLOCKF Clk 
CHECK  OutHOLDSim /EN  NOTENWP /ARITH; 
SETF LDR_sim 
CLOCKF Clk 
CHECK  OutHOLDSim /EN  NOTENWP /ARITH; 
SETF ODR_sim 
CLOCKF Clk 
CHECK  OutHOLDSim /EN  NOTENWP /ARITH; 
SETF /HOLD 
        ;BUSTRNOTLOC1 control. Must recycle instruction register and disable 
        ;output. 
SETF Hold_sim 
CLOCKF Clk 
CHECK  OutHOLDSim /EN  NOTENWP /ARITH; 
SETF BUSTRNOTLOC1 
SETF ASR_sim    ;Arithmatic Shift Right 
CLOCKF Clk 
CHECK  OutHOLDSim /EN  NOTENWP /ARITH ;Must keep instruction and control 
                                      ;signals 
SETF /BUSTRNOTLOC1 
CLOCKF Clk 
CHECK  OutSRSim /EN /NOTENWP  ARITH 
SETF BUSTRNOTLOC1 
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SETF ODR_sim    ;another test, this time with ODR to active EN... later 
CLOCKF Clk 
CHECK  OutSRSim /EN /NOTENWP  ARITH ;Must keep instruction and control 
                                     ;signals 
SETF /BUSTRNOTLOC1 
CLOCKF Clk 
CHECK  OutHOLDSim  EN  NOTENWP /ARITH 
SETF  BUSTRNOTLOC1                   ;Suspend here must only disable output. 
CLOCKF Clk 
CHECK             /EN  NOTENWP /ARITH; 
 
;Test shitf register operation, using microcontroller instructions 
SETF /HOLD /BUSTRNOTLOC1 
CLOCKF Clk 
        ;Load a value into data register (#b01 0010 0101) 
SETF  LDR_sim 
CLOCKF Clk 
SETF  Data[9]  Data[8]  Data[7]  Data[6]  Data[5]  Data[4] /Data[3]  Data[2] 
/Data[1]  Data[0] 
SETF /Mask[9]  Mask[8] /Mask[7] /Mask[6]  Mask[5] /Mask[4]  Mask[3]  Mask[2]  
Mask[1]  Mask[0] 
CLOCKF S_Clk 
;CHECK ^Data[9..0] -- doesn't test because of previous SETF on DATA lines 
CHECK /QOUT[9]  QOUT[8] /QOUT[7] /QOUT[6]  QOUT[5] /QOUT[4] /QOUT[3]  QOUT[2] 
/QOUT[1]  QOUT[0] 
CHECK                                                                 FLAG[2] 
/FLAG[1]  FLAG[0] 
 
        ;Test output 
SETF  ODR_sim 
CLOCKF Clk 
CHECK /Data[9]  Data[8] /Data[7] /Data[6]  Data[5] /Data[4] /Data[3]  Data[2] 
/Data[1]  Data[0] 
CHECK                                                                 FLAG[2] 
/FLAG[1]  FLAG[0] 
        ;logical shift left twice - final #b00 1001 0100 
SETF LSL_sim 
CLOCKF CLk 
CLOCKF S_Clk 
CLOCKF S_Clk 
CHECK ^Data[9..0] 
CHECK /QOUT[9] /QOUT[8]  QOUT[7] /QOUT[6] /QOUT[5]  QOUT[4] /QOUT[3]  QOUT[2] 
/QOUT[1] /QOUT[0] 
CHECK                                                                 FLAG[2] 
/FLAG[1] /FLAG[0] 
        ;Shift right three times (high bit 1) - final #b11 1001 0010 
SETF LSR_sim SHIN 
CLOCKF Clk 
CLOCKF S_Clk 
CLOCKF S_Clk 
CLOCKF S_Clk 
CHECK ^Data[9..0] 
CHECK  QOUT[9]  QOUT[8]  QOUT[7] /QOUT[6] /QOUT[5]  QOUT[4] /QOUT[3] /QOUT[2]  
QOUT[1] /QOUT[0] 
CHECK                                                                /FLAG[2]  
FLAG[1] /FLAG[0] 
        ;Shift right ten times (high bit is 0) - final #b00 0000 0000 
        ;also test ZERO on all steps 
SETF ASR_sim /SHIN 
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CLOCKF Clk 
FOR i := 1 TO 10 DO 
   BEGIN 
      CHECK /ZERO 
      CLOCKF S_Clk 
   END 
CHECK ^Data[9..0] 
CHECK /QOUT[9] /QOUT[8] /QOUT[7] /QOUT[6] /QOUT[5] /QOUT[4] /QOUT[3] /QOUT[2] 
/QOUT[1] /QOUT[0] 
CHECK                                                                /FLAG[2] 
/FLAG[1] /FLAG[0] 
CHECK ZERO 
TRACE_OFF 
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; NET2PDS - vers 4.05.21 (12/06/1990) - (c)1990 Advanced Micro Devices, Inc. 
; PDS file created    10/09/2026   10:39a 
; Sourcefile: "SCALARHX.jnf" 
 
TITLE            GLiTCH Controller - MACH version for High nible of SU 
REVISION         1.10 
PATTERN          MACH 
AUTHOR           Henrique Santos 
COMPANY          UM 
DATE            12/11/1992 
 
CHIP     _SCALARHX    MACH110 
;Notes: 
;   1. Version 1.10 doesn't use WrPulse signal. It uses the stoppable version 
;of the Controller Clock. See note 1 on SCALARX.PDS file. 
; 
 
  PIN 10 EN  
  NODE 7, 19, 29, 26, 21, 18 QOUT[15..10] REGISTERED OPAIR DATA[15..10] 
  PIN 7, 25, 39, 36, 27, 24 DATA[15..10] REGISTERED 
  PIN 13 CNTRB 
  PIN 11 CNTRA  
  PIN 35 S_Clk          ;Just Clk in version 1.00 
  PIN 5, 3, 15, 16, 33, 32 MASK[15..10]  
  PIN 19 SHIN  
  PIN 21 ARITH  
  PIN 20 ZERO_IN  
  PIN 28 ZERO_OUT COMBINATORIAL  
  PIN 2 FLAG15 COMBINATORIAL  
  PIN 26 SHOUT COMBINATORIAL  
 
;----------------------------------------------------------------------------- 
 
GROUP MACH_SEG_B DATA[14..10] ZERO_OUT SHOUT 
GROUP MACH_SEG_A DATA[15] FLAG15 
EQUATIONS 
 
 ZERO_OUT = ZERO_IN * /QOUT[15] * /QOUT[14] * /QOUT[13] * /QOUT[12] * 
            /QOUT[11] * /QOUT[10] 
 
 FLAG15 = QOUT[15] 
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 SHOUT = QOUT[10] 
 
;Shift register operation 
 QOUT[15..10].clkf = S_Clk 
 QOUT[15..10].setf = GND 
 QOUT[15..10].rstf = GND 
 DATA[15..10].trst = EN 
 DATA[15..10].clkf = S_Clk 
 DATA[15..10].setf = GND 
 DATA[15..10].rstf = GND 
 
 CASE (CNTRB, CNTRA) BEGIN 
   #b00: BEGIN 
           QOUT[15..10] = QOUT[15..10] 
         END 
   #b01: BEGIN 
           IF (ARITH) THEN BEGIN QOUT[15] = QOUT[15] END 
              ELSE BEGIN QOUT[15] = GND END 
           QOUT[14..10] = QOUT[15..11] 
         END 
   #b10: BEGIN 
           QOUT[15..10] = DATA[15..10] * MASK[15..10] 
         END 
   #b11: BEGIN 
           QOUT[15..11] = QOUT[14..10] 
           QOUT[10] = SHIN 
         END 
   END ;Case 
 
 DATA[15] = { QOUT[15] } 
 DATA[14] = { QOUT[14] } 
 DATA[12] = { QOUT[12] } 
 DATA[13] = { QOUT[13] } 
 DATA[11] = { QOUT[11] } 
 DATA[10] = { QOUT[10] } 
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;PALASM Design Description 
 
;---------------------------------- Declaration Segment ------------ 
TITLE    GLiTCH System Controller - Tag Unit 
PATTERN  A 
REVISION 2.00 
AUTHOR   Henrique Santos 
COMPANY  University ofMinho 
DATE     04/11/92 
 
CHIP  pal_tu  PAL22V10 
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;---------------------------------- PIN Declarations --------------- 
PIN  1          Clk                                   COMBINATORIAL ; CLOCK  
PIN  2          TagUp                                 COMBINATORIAL ; INPUT  
PIN  3          TagDown                               COMBINATORIAL ; INPUT  
PIN  4..5       MInstr[0..1]                          COMBINATORIAL ; INPUT  
PIN  6          Mloop                                 COMBINATORIAL ; INPUT  
PIN  7          Suspend                               COMBINATORIAL ; INPUT 
PIN  8          notHold                               COMBINATORIAL ; INPUT 
;PIN 9..11 are free inputs 
PIN  12         GND                                              ; 
PIN  13         Reset                                 COMBINATORIAL ; INPUT 
PIN  23         TagBellow                             COMBINATORIAL ; OUTPUT 
PIN  14         TagAbove                              COMBINATORIAL ; OUTPUT 
PIN  18..19     delay1[0..1]                          REGISTERED ; OUTPUT 
PIN  15,22      delay2[0..1]                          REGISTERED ; OUTPUT 
PIN  16,21      delay3[0..1]                          REGISTERED ; OUTPUT 
;PIN  17 and 20     can be used as a delay4[0..1] 
PIN  24         VCC                                              ; 
 
NODE 1          GlobalAR                              COMBINATORIAL ; Reset 
                                                                    ; node 
; Changes from previos version: 
;  1. PIN 8 is new. It is an input signal (notHold), from micromemory, to 
;allow the instruction field to be shared with other unit. Its effect is the 
;same as the Hold instruction, ie, it only affects the content of the 
;first pipe register not allowing it to load a new instruction. Instead it 
;will recycle its old value. It is active low, so the associated signal in 
;the other unit must be active high! 
; Notes: 
;  1. The input instruction (3 bits) is decoded and then registered (in 2 
;flip-flops). This aproach saves one flip-flop for each pipe stage. 
;  2. Each group of delay registers is responsable for one clock delay. With 
;this PAL only 3 clock cycles are implemented. If one or two of the delays are 
;not necessary the correspondent pins can be used for another purpose. But it 
;should be better to keep this chip as it is! 
;  3. To change the delay used, alter the CASE control statement (see local 
;note) and possible the IF statement that implements the pipe structure. 
;  4. There is a small diference betwen the HOLD statement and the Suspend 
;function. HOLD keeps only the state of delay1, while Suspend recycles all 
;pipe registers. 
;---------------------------------- Declaration Segment ------------ 
        ;Microinstruction (input) definition. 
STRING  HOLD            '/MLoop * /MInstr[1] * /MInstr[0]' 
STRING  HOLD_sim        '/MLoop   /MInstr[1]   /MInstr[0]' 
STRING  HOLD_case       '#b000' 
STRING  CHAIN           ' MLoop * /MInstr[1] * /MInstr[0]' 
STRING  CHAIN_sim       ' MLoop   /MInstr[1]   /MInstr[0]' 
STRING  CHAIN_case      '#b100' 
STRING  SET             '/MLoop *  MInstr[1] * /MInstr[0]' 
STRING  SET_sim         '/MLoop    MInstr[1]   /MInstr[0]' 
STRING  SET_case        '#b010' 
STRING  CLEAR           '/MLoop * /MInstr[1] *  MInstr[0]' 
STRING  CLEAR_sim       '/MLoop   /MInstr[1]    MInstr[0]' 
STRING  CLEAR_case      '#b001' 
        ;Decoded internal 2-bit instruction: 
        ;       delayx[1] delayx[0]   Name 
        ;CHAIN     0         0        CHAINint 
        ;SET       0         1        SETint 
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        ;CLEAR     1         0        CLEARint 
        ;-----     1         1        Not used 
        ;x represents the order of the last pipe register, the one that 
        ;commands the multiplexer. In the following declaration x is 
        ;replaced by the actual pipe order. 
STRING  CHAINint        '/delay3[1] * /delay3[0]' 
STRING  CHAINint_sim    '/delay3[1]   /delay3[0]' 
STRING  CHAINint_case   '#b00' 
STRING  SETint          '/delay3[1] *  delay3[0]' 
STRING  SETint_sim      '/delay3[1]    delay3[0]' 
STRING  SETint_case     '#b01' 
STRING  CLEARint        ' delay3[1] * /delay3[0]' 
STRING  CLEARint_sim    ' delay3[1]   /delay3[0]' 
STRING  CLEARint_case   '#b10' 
 
GROUP PipeRegs delay1[0..1] delay2[0..1] delay3[0..1] 
 
;----------------------------------- Boolean Equation Segment ------ 
EQUATIONS 
GlobalAR.RSTF = Reset   ;Asynchronous reset internal node is under control 
                        ;of Init pin. 
TagBellow.TRST = VCC 
TagAbove.TRST = VCC 
PipeRegs.TRST = VCC     ;Outputs from pipe regs are allways disable. 
                        ;ENABLE THEM JUST FOR SIMULATION PURPOSES 
        ;GLiTCH Tag flag's multiplexer control. Use only one and put 
        ;comments on the other two. It must match the declarations above. 
;CASE (delay1[1..0]) 
;CASE (delay2[1..0]) 
CASE (delay3[1..0]) 
BEGIN 
   CHAINint_case: 
      BEGIN 
         TagAbove = TagDown 
         TagBellow = TagUp 
      END 
   SETint_case: 
      BEGIN 
         TagAbove = VCC 
         TagBellow = VCC 
      END 
   CLEARint_case: 
      BEGIN 
         TagAbove = GND 
         TagBellow = GND 
      END 
   OTHERWISE:              ;An incorrect code would never happen! anyway... 
      BEGIN 
         TagAbove = TagDown 
         TagBellow = TagUp 
      END 
END 
        ;Decode Microinstruction and latch it into delay1[] 
IF (/Suspend * notHold) THEN 
   BEGIN 
      CASE (MLoop, MInstr[1..0]) 
      BEGIN 
         HOLD_case: 
            BEGIN 
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               delay1[1..0] = delay1[1..0] 
            END 
         CHAIN_case: 
            BEGIN 
               delay1[1..0] = CHAINint_case 
            END 
         SET_case: 
            BEGIN 
               delay1[1..0] = SETint_case 
            END 
         CLEAR_case: 
            BEGIN 
               delay1[1..0] = CLEARint_case 
            END 
         OTHERWISE:     ;If arrives an unexpected code, behaves like HOLD 
            BEGIN 
               delay1[1..0] = delay1[1..0] 
            END 
      END ; -- CASE 
   END ; -- IF 
    ELSE 
       BEGIN 
          delay1[1..0] = delay1[1..0] 
       END 
 
        ;Pipe structure. All other delay registers only depend on Suspend 
        ;NOTE: Use comments to avoid using one or both delay registers 
        ;Change decode equations above as required. 
IF (/Suspend) THEN 
   BEGIN 
      delay2[1..0] = delay1[1..0] 
      delay3[1..0] = delay2[1..0] 
   END 
    ELSE 
       BEGIN 
          delay2[1..0] = delay2[1..0] 
          delay3[1..0] = delay3[1..0] 
       END 
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;----------------------------------- Simulation Segment ------------ 
SIMULATION 
TRACE_ON Clk TagUp TagBellow TagDown TagAbove 
         MLoop MInstr[1..0] delay1[1..0] delay2[1..0]  delay3[1..0] 
         Suspend Reset notHold 
;LabPro Power-up reset doesn't work, so the first vector will give an error. 
;Avoid that forcing all output pins to "don't care" before test vector. 
SETF /Clk /Suspend  Reset /TagUp /TagDown 
CLOCKF Clk 
CHECK /delay1[1..0] /delay2[1..0] /delay3[1..0] /TagBellow /TagAbove 
        ;Test Reset function 
PRELOAD delay1[1..0] delay2[1..0] delay3[1..0] 
SETF Reset 
CHECK /delay1[1..0] /delay2[1..0] /delay3[1..0] /TagBellow /TagAbove 
CLOCKF Clk 
CHECK /delay1[1..0] /delay2[1..0] /delay3[1..0] /TagBellow /TagAbove 
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SETF /Reset 
        ;Check GLiTCH Tag flag's multiplexer (depend on delay3[] only) 
PRELOAD CHAINint_sim            ;Code for CHAIN 
SETF /TagUp /TagDown 
CHECK /TagBellow /TagAbove 
SETF  TagUp /TagDown 
CHECK  TagBellow /TagAbove 
SETF /TagUp  TagDown 
CHECK /TagBellow  TagAbove 
SETF  TagUp  TagDown 
CHECK  TagBellow  TagAbove 
PRELOAD SETint_sim              ;Code for SET 
SETF /TagUp /TagDown 
CHECK  TagBellow  TagAbove 
SETF  TagUp /TagDown 
CHECK  TagBellow  TagAbove 
SETF /TagUp  TagDown 
CHECK  TagBellow  TagAbove 
SETF  TagUp  TagDown 
CHECK  TagBellow  TagAbove 
PRELOAD CLEARint_sim            ;Code for CLEAR 
SETF /TagUp /TagDown 
CHECK /TagBellow /TagAbove 
SETF  TagUp /TagDown 
CHECK /TagBellow /TagAbove 
SETF /TagUp  TagDown 
CHECK /TagBellow /TagAbove 
SETF  TagUp  TagDown 
CHECK /TagBellow /TagAbove 
PRELOAD delay3[1] delay3[0]     ;Code not used in this version!!!! 
SETF /TagUp /TagDown                    ;behaves like CHAIN 
CHECK /TagBellow /TagAbove 
SETF  TagUp /TagDown 
CHECK  TagBellow /TagAbove 
SETF /TagUp  TagDown 
CHECK /TagBellow  TagAbove 
SETF  TagUp  TagDown 
CHECK  TagBellow  TagAbove 
;------------------------------- Depend of the pipe size ----------------- 
        ;Check Decode function (it involves delay1[], MLoop, MInstr[], notHold 
        ;and pipeline activity - assuming 3 pipe stage) 
        ;Reset takes the chip to CHAINint state 
SETF Reset /Suspend /TagUp /TagDown notHold CHAIN_sim 
CHECK /delay1[1..0] /delay2[1..0] /delay3[1..0] /TagBellow /TagAbove 
SETF /Reset CHAIN_sim 
CLOCKF Clk 
SETF SET_sim 
CLOCKF Clk 
SETF CLEAR_sim 
CLOCKF Clk              ;3th clock pulse, first instruction must reach 
CHECK CHAINint_sim      ;the pipeline's end 
CHECK /delay2[1]  delay2[0]      ;Assumes '#b01' is the SET code 
CHECK  delay1[1] /delay1[0]      ;Assumes '#b10' is the CLEAR code 
        ;Now check Suspend function 
SETF Suspend 
CLOCKF Clk 
CLOCKF Clk 
CLOCKF Clk 
CHECK CHAINint_sim 
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CHECK /delay2[1]  delay2[0]      ;Assumes '#b01' is the SET code 
CHECK  delay1[1] /delay1[0]      ;Assumes '#b10' is the CLEAR code 
        ;Now check HOLD instruction 
SETF /Suspend HOLD_sim  ;HOLD instruction => delay1[] must keep its 
CLOCKF Clk              ;previous state, i.e., CLEAR instruction's code 
CHECK SETint_sim        ;The rest of the pipeline must keep running 
CLOCKF Clk 
CHECK CLEARint_sim 
CLOCKF Clk 
CHECK CLEARint_sim      ;At this point all the pipe registers are loaded 
CLOCKF Clk              ;with CLEAR instruction's code 
CLOCKF Clk 
        ;Now an invalid code '#b111' after a SET instruction 
SETF SET_sim 
CLOCKF Clk              ;1st stage with SET, 2nd with previous code 
CHECK CLEARint_sim      ;3th stage still with previous code 
SETF MLoop MInstr[1..0] ;Set invalid code 
CLOCKF Clk              ;1st stage must keep SET, 2nd with SET 
CHECK CLEARint_sim      ;3th stage still with previous code 
        ;Try another invalid code '#b011' 
SETF /MLoop MInstr[1..0] 
CLOCKF Clk              ;1st stage continues keeping SET, 2nd with SET now 
CHECK SETint_sim        ;3th stage with SET 
SETF CHAIN_sim 
CLOCKF Clk              ;1st stage with CHAIN, 2nd with SET 
CHECK SETint_sim        ;3th stage with SET 
CLOCKF Clk              ;1st stage --------, 2nd with HOLD 
CHECK SETint_sim        ;3th stage with SET 
CLOCKF Clk              ;1st stage --------, 2nd -------- 
CHECK CHAINint_sim      ;3th stage with CHAIN 
        ;Now check notHold function. First refill the pipeline regs. 
SETF CHAIN_sim 
CLOCKF Clk 
SETF SET_sim 
CLOCKF Clk 
SETF CLEAR_sim 
CLOCKF Clk              ;3th clock pulse, first instruction must reach 
CHECK CHAINint_sim      ;the pipeline's end 
SETF /notHold           ;SOME BEHAVIOUR OF HOLD INSTRUCTION 
CLOCKF Clk              ;previous state, i.e., CLEAR instruction's code 
CHECK SETint_sim        ;The rest of the pipeline must keep running 
CLOCKF Clk 
CHECK CLEARint_sim 
CLOCKF Clk 
CHECK CLEARint_sim      ;At this point all the pipe registers are loaded 
CLOCKF Clk              ;with CLEAR instruction's code 
CLOCKF Clk 
CHECK CLEARint_sim 
TRACE_OFF 
;-------------------------------------------------------------------------- 
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;PALASM Design Description 
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;---------------------------------- Declaration Segment ------------ 
TITLE    GLITCH CONTROLLER BOARD - Bus Arbiter 
PATTERN  Main Status Machine 
REVISION 3.20 
AUTHOR   HENRIQUE SANTOS 
COMPANY  UNIVERSITY OF MINHO 
DATE     02/04/92 
 
CHIP  PIPECTR  PALCE16V8 
;******************************************************************* 
; This version:                                                    * 
;   - from 3.00, this version implements the SuspGl signal with    * 
;     the same timing of the BusTrnotLoc1 signal that is to be     * 
;     used to tri-sate all GLiTCH Board staff. The BusTrnotLoc1    * 
;     signal is delayed one clock cycle to accomudate that change. * 
;   - from 3.10, this version correctly implement the Reset cond.  * 
;     Previous versions have the Normal_Op state as the reset      * 
;     target. Now Phase2 is the target and, when it is required,   * 
;     the state machine goes through Phase1, to avoid bus          * 
;     contentions. THIS IS ONLY REQ FOR MP state machine.          * 
;******************************************************************* 
 
;NOTE: MC-- 0 (pin 12) ---------------- is not used an can be used for any 
;purpose, while MC 1 (pin 13) has some dependency on the programmed REG MC's 
;(see data sheet, /SG0 use...) 
; 
; THIS DESIGN MUST BE COMPILED WITH SET UP OPTION POLARITY TO "ALL OUTPUTS 
; HIGH. IF NOT, THE COMPILER WILL PROGRAM StateBits[1], StateBits[2] and 
; RunAux[0] OUTPUTS ACTIVE LOW!!!!! 
; 
;---------------------------------- PIN Declarations --------------- 
PIN  1          Clk                  COMB ; INPUT 
PIN  2          BusToTr              COMB ; INPUT from "interface signals" 
                                          ;chip 
PIN  3          Run                  COMB ; INPUT from Host 
PIN  9          Reset                COMB ; INPUT 
PIN  10         GND                             ; 
PIN  11         notOEn               COMB ; INPUT Enable outputs (set to 0) 
        ;The following states bits are also used as outputs control both for 
        ;the ERP state machines (ClrFlags) - pattern "interface signals" - and 
        ;the external buffers that link all units to shared buses. Note that 
        ;BusTrnotLoc2 is also used as the BusGrant flag for the Host. 
PIN  [16..19]   StateBits[0..3]      REG  ; [0] - SuspGl 
                                          ; [1] - BusTrnotLoc2 
                                          ; [2] - ClrFlags 
                                          ; [3] - BusTrnotLoc1 
PIN  [14..15]   RunAux[0..1]         REG  ; Auxiliary regs to implement a 
                                          ;synchronization circuit for Run 
PIN  20         VCC                             ; 
 
;       Declaration segment 
                ;Condition that flags the begin of a Switch Bus Access 
                ;(SBA) operation 
;14/2/1992 
;THIS IS NOT WORKING AS IT WAS EXPECTED!!! BusToTr WOULD BE SET IN THE NEXT 
;CLOCK CYCLE, FROM THE ONE THE EVENT SIGNAL WAS SET. SO BusTrnotLoc1 WOULD 
;BE SET ONE CLOCK CYCLE LATER!!! 
 
        ;MP state machine's state codes amd auxiliary macros 
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STRING  SuspGl       'StateBits[0]' 
STRING  BusTrnotLoc2 'StateBits[1]' 
STRING  ClrFlags     'StateBits[2]' 
STRING  BusTrnotLoc1 'StateBits[3]' 
        ;State codes for StateBits[0..3] in this order 
STRING  Normal_Op '#b0000'      ;to use with case statements 
STRING  Phase1    '#b1001'      ; 
STRING  Phase2    '#b1101'      ; 
STRING  RetPhase1 '#b1011'      ; 
STRING  RetPhase2 '#b0001'      ; 
                                ;to use with simulation statements (CHECK) 
STRING  Normal_OpSim '/StateBits[0] /StateBits[1] /StateBits[2] /StateBits[3]' 
STRING  Phase1Sim    ' StateBits[0] /StateBits[1] /StateBits[2]  StateBits[3]' 
STRING  Phase2Sim    ' StateBits[0]  StateBits[1] /StateBits[2]  StateBits[3]' 
STRING  RetPhase1Sim ' StateBits[0] /StateBits[1]  StateBits[2]  StateBits[3]' 
STRING  RetPhase2Sim '/StateBits[0] /StateBits[1] /StateBits[2]  StateBits[3]' 
 
        ;Run flag from synchronization state machine, to Host 
STRING  RunSync 'RunAux[0]' 
        ;To use with case statements - RunAux[1], RunAux[0] is this order 
        ;RunAux[0] is also RunSync qualifier 
STRING  Waiting  '#b00' 
STRING  Standby1 '#b10' 
STRING  Active   '#b01' 
STRING  Standby2 '#b11' 
        ;To use in simulation statments (CHECK) 
STRING  WaitingSim      '/RunAux[1] /RunAux[0]' 
STRING  Standby1Sim     ' RunAux[1] /RunAux[0]' 
STRING  ActiveSim       '/RunAux[1]  RunAux[0]' 
STRING  Standby2Sim     ' RunAux[1]  RunAux[0]' 
 
        ;Reset condition definition (easy to change logic state...) 
STRING ResetCond 'Reset'        ;Active High 
         
;----------------------------------- Boolean Equation Segment ------ 
EQUATIONS 
                ;Output buffers control 
;StateBits[0..3].TRST = /notOEn         not programmable in thid device 
;RunAux[0..1].TRST = /notOEn 
 
;---------------------------------------------------------------------------- 
;Main Process (MP). State transition equations (see documentation) 
; ClrFlags output is a qualifier for all the ERP machines, defined under 
; "interface signals pattern" chip. 
 
CASE (StateBits[0..3]) 
   BEGIN 
      Normal_Op: 
             BEGIN 
                IF (ResetCond + BusToTr) THEN BEGIN StateBits[0..3] = Phase1 END 
                  ELSE BEGIN StateBits[0..3] = Normal_Op END 
             END 
      Phase1: 
             BEGIN 
                StateBits[0..3] = Phase2 
             END 
      Phase2: 
             BEGIN 
                IF (ResetCond + /RunSync) THEN BEGIN StateBits[0..3] = Phase2 END 
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                  ELSE BEGIN StateBits[0..3] = RetPhase1 END 
             END 
      RetPhase1: 
             BEGIN 
                IF (ResetCond) THEN BEGIN StateBits[0..3] = Phase2 END 
                  ELSE BEGIN IF (/RunSync) THEN BEGIN StateBits[0..3] = RetPhase2 
END 
                     ELSE BEGIN StateBits[0..3] = RetPhase1 END END 
             END 
      RetPhase2: 
             BEGIN 
                IF (ResetCond) THEN BEGIN StateBits[0..3] = Phase2 END 
                  ELSE BEGIN StateBits[0..3] = Normal_Op END 
             END 
      OTHERWISE: 
             BEGIN StateBits[0..3] = Phase1 END ;... and to Phase2 after... 
   END 
 
;Run (control signal from Host) -- this qualifier is tested twice before it 
;sets or resets the RunSync (RunAux[0]) output, which is the actual qualifier 
;used by the MP status machine. 
 
CASE (RunAux[1..0]) 
   BEGIN 
      Waiting:  BEGIN           ;RunSync = 0 
                   IF (/ResetCond * Run) THEN BEGIN RunAux[1..0] = Standby1 END 
                     ELSE BEGIN RunAux[1..0] = Waiting END 
                END 
      Standby1: BEGIN           ;RunSync = 0 
                   IF (/ResetCond * Run) THEN BEGIN RunAux[1..0] = Active END 
                     ELSE BEGIN RunAux[1..0] = Waiting END 
                END 
      Active:   BEGIN           ;RunSync = 1 
                   IF (ResetCond) THEN BEGIN RunAux[1..0] = Waiting END 
                     ELSE BEGIN IF (/Run) THEN BEGIN 
                                                 RunAux[1..0] = Standby2 END 
                             ELSE BEGIN RunAux[1..0] = Active END 
                          END 
                END 
      Standby2: BEGIN           ;RunSync = 1 
                   IF (ResetCond + /Run) THEN BEGIN RunAux[1..0] = Waiting END 
                     ELSE BEGIN RunAux[1..0] = Active END 
                END 
   END 
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;----------------------------------- Simulation Segment ------------ 
SIMULATION 
;PRELOAD acts on the Flip-Flops, and not on the outputs. In 16V8 all 
;outputs has an output inverter, wich means to produce a low output it's 
;necessary to preload the register with a 1. 
 
TRACE_ON Clk BusToTr Run Reset 
         SuspGl BusTrnotLoc2 ClrFlags BusTrnotLoc1 
         RunAux[1..0] 
SETF /Clk  ResetCond /BusToTr /notOEn  ;notOEn allways set 
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                                       ; 
CLOCKF Clk 
CLOCKF Clk 
CHECK Phase2Sim WaitingSim 
         ;Test Reset condition on all state transitions 
SETF  BusToTr  Run                      ;Set qualifier for transition... 
PRELOAD  StateBits[0..3] RunAux[1..0]   ;State - Normal_Op | Waiting 
CLOCKF Clk 
CHECK Phase1Sim WaitingSim 
CLOCKF Clk 
CHECK Phase2Sim WaitingSim 
        ;State -> Phase1                                       | Standby1 
PRELOAD /StateBits[0]  StateBits[1]  StateBits[2] /StateBits[3] /RunAux[1]  
RunAux[0] 
CLOCKF Clk 
CHECK Phase2Sim WaitingSim 
        ;State -> Phase2                                       | Active 
SETF          /Run                      ;Set qualifier for transition... 
PRELOAD /StateBits[0] /StateBits[1]  StateBits[2] /StateBits[3]  RunAux[1] 
/RunAux[0] 
CLOCKF Clk 
CHECK Phase2Sim WaitingSim 
        ;State -> RetPhase1                                    | Standby2 
PRELOAD /StateBits[0]  StateBits[1] /StateBits[2] /StateBits[3] /RunAux[1] 
/RunAux[0] 
CLOCKF Clk                              ;ClrFlag already active (RunAux[0]) 
CHECK Phase2Sim WaitingSim 
        ;State -> RetPhase2 
PRELOAD  StateBits[0]  StateBits[1]  StateBits[2] /StateBits[3] RunAux[1..0] 
CLOCKF Clk                              ; 
CHECK Phase2Sim 
        ;State -> Not specified #b1111 
PRELOAD /StateBits[0..3] RunAux[1..0] 
CLOCKF Clk 
CHECK Phase1Sim 
SETF /ResetCond /BusToTr /Run 
        ;End of Reset condition test 
 
        ;Chip starts in initial state 
PRELOAD StateBits[0..3] 
; -- Test Run sync machine 
SETF Run 
CLOCKF Clk 
CHECK Standby1Sim 
SETF /Run 
CLOCKF Clk 
CHECK WaitingSim 
SETF  Run 
CLOCKF Clk 
CLOCKF Clk 
CHECK ActiveSim 
FOR i := 0 TO 5 DO 
   BEGIN 
      CLOCKF Clk 
   END 
CHECK ActiveSim 
SETF /Run 
CLOCKF Clk 
CHECK Standby2Sim 
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SETF  Run 
CLOCKF Clk 
CHECK ActiveSim 
SETF /Run 
CLOCKF Clk 
CLOCKF Clk 
CHECK WaitingSim 
FOR i := 0 TO 5 DO 
   BEGIN 
      CLOCKF Clk 
   END 
CHECK WaitingSim 
 
; -- MP machine (and also part of Run sync machine) 
;    it is in intial state (I hope...) 
SETF BusToTr            ;event... 
CLOCKF Clk 
CHECK Phase1Sim 
CLOCKF Clk 
CHECK Phase2Sim 
SETF /BusToTr           ;This would never happen because it depends on 
                        ;BusTrnotLoc1! 
CLOCKF Clk 
CHECK Phase2Sim 
        ;Host has exclusive access... 
        ;... until it sets Run signal. 
FOR i := 0 TO 10 DO 
   BEGIN 
      CLOCKF Clk 
   END 
SETF Run 
CLOCKF Clk              ;Run is in standby... 
CHECK Phase2Sim /RunSync 
CLOCKF Clk              ;Now it is Ok! 
CHECK Phase2Sim  RunSync 
CLOCKF Clk 
CHECK RetPhase1Sim      ;Now ClrFlgag is set - this will clear ERP Machine 
FOR i := 0 TO 5 DO 
   BEGIN 
      CLOCKF Clk 
   END 
CHECK RetPhase1Sim      ;It must wait for Run to be cleared 
SETF /Run 
CLOCKF Clk              ;Run is in standby... 
CHECK RetPhase1Sim  RunSync 
CLOCKF Clk              ;Now it is OK! 
CHECK RetPhase1Sim /RunSync 
CLOCKF Clk 
CHECK RetPhase2Sim 
CLOCKF Clk 
CHECK Normal_OpSim 
; -- end of MP machine 
 
TRACE_OFF 
;------------------------------------------------------------------- 
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;PALASM Design Description 
 
;---------------------------------- Declaration Segment ------------ 
TITLE    GLITCH CONTROLLER BOARD - Bus Arbiter 
PATTERN  Interface Signals 
REVISION 3.00 
AUTHOR   HENRIQUE SANTOS 
COMPANY  UNIVERSITY OF MINHO 
DATE     14/02/92 
 
CHIP  PIPECTR  PALCE16V8 
;******************************************************************* 
; This version:                                                    * 
;   - it uses two 16V8 instead of just one chip to improve speed   * 
;   - because it needs to provide the BusToTr signal to the clock  * 
;     generator (GLiTCH board) before the BusTrnotLoc1 signal.     * 
;     This was a result from February meeting in Bristol 
;   - this pattern handles only the interface signals              * 
;   - BusReq event is handle in a different way because its assync.* 
;     nature. It goes through an extra state to check it is real   * 
;     set! 
;   - it doesn't generate BusGrant signal (see doc)                * 
;   - it implements the Single Step facilitie described in last    * 
;     documentation.                                               * 
;   - it doesn't implement the Critical Code bit                   * 
;   - Reset is sync. because hardware architecture!!!              * 
;******************************************************************* 
; Note: See previous version notes.                                * 
;1. PIN 2..5 go to high impedance state when system is under       * 
;control of the Host. Those pins must pulled-down with resistores. * 
;******************************************************************* 
 
;---------------------------------- PIN Declarations --------------- 
PIN  1          Clk                  COMB ; INPUT 
PIN  2          Equal                COMB ; INPUT from Sequencer 
PIN  3          Finish               COMB ; INPUT from micromemory 
PIN  4          SC_Req               COMB ; INPUT from micromemory 
PIN  5          Ss                   COMB ; INPUT from micromemory 
PIN  6          BusReq               COMB ; INPUT from Host 
PIN  7          ClrFlags             COMB ; INPUT from Main Process Machine 
PIN  8          Reset                COMB ; INPUT 
PIN  9          BusTrnotLoc1         COMB ; INPUT from Main Process Machine 
PIN  10         GND 
PIN  20         VCC 
PIN  19         BusToTr              COMB ; To both the GLiTCH Clock Generator 
                                          ; and the Man Process Machine 
PIN  18         EqualOut             REG  ; OUTPUT to Host 
PIN  17         FinishOut            REG  ; OUTPUT to Host 
PIN  16         SC_ReqOut            REG  ; OUTPUT to Host 
PIN  15         SsOut                REG  ; OUTPUT to Host 
PIN  14..13     BRout[1..0]          REG  ; OUTPUT to Host and buried reg. 
PIN  11         notOEn               COMB ; Output enable controll (allways 
                                          ; enable! 
;       Declaration segment 
        ;Reset condition -- use to switch between active low or high 
STRING ResetCond 'Reset' 
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        ;Bus Request stuff 
STRING BusReqOut 'BRout[1]' 
        ;state machine codes for BRout[1..0] in this order 
STRING Waiting '#b00' 
STRING Waiting_sim '/BRout[1] /BRout[0]' 
STRING Standby '#b01' 
STRING Standby_sim '/BRout[1]  BRout[0]' 
STRING Active  '#b11' 
STRING Active_sim  ' BRout[1]  BRout[0]' 
 
GROUP OutRegs EqualOut FinishOut SC_ReqOut SsOut BRout[1..0] 
;----------------------------------- Boolean Equation Segment ------ 
EQUATIONS 
                ;Output buffers control 
;OutRegs.TRST = notOEn   not programable for registered outputs 
BusToTr.TRST = VCC 
 
        ;Qualifier for Main Process Machine and the Clock Generator stuff. 
        ;Equal, Finish, and Ss are time critical if we want the system to be 
        ;stopped after the current instruction. They are all sync with the 
        ;clock. SC_Req is not so time critical, but it is also sync. BusReq 
        ;it'snt either sync and time critical. So it is better to synchronize 
        ;it first and use the BusReqOut (= to BRout[1] signal). BusTrnotLoc1 
        ;is also used to keep the qualifier set until the end of a Switch Bus 
        ;Operation, even if the event generator is reset or in High Imp. state 
        ;(as is te case of Micromem. and Seq. signals). BusToTr signal will be 
        ;unstable during the begin and the end of a SB op., but never before 
        ;the active clock edge. Anyway, the time analysis must bet carried... 
BusToTr = Equal + Finish + SC_Req + Ss + BusReqOut + BusTrnotLoc1 
 
;---------------------------------------------------------------------------- 
;Event Request Process (ERP). The same algorithm is used for all events 
;(see documentation) except BusReq. Each ERP machine provides a qualifier for 
;the MP machine defined in another file. 
 
;Bus Request event -- Main difference: the qualifier is tested twice before it 
;sets the BusReqOut flag. 
 
CASE (BRout[1..0]) 
   BEGIN 
      Waiting: BEGIN 
                  IF (/ResetCond * /BusTrnotLoc1 * BusReq) THEN 
                     BEGIN 
                        BRout[1..0] = Standby 
                     END 
                    ELSE 
                       BEGIN 
                          BRout[1..0] = Waiting 
                       END 
               END 
      Standby: BEGIN 
                  IF (/ResetCond * /BusTrnotLoc1 * BusReq) THEN 
                     BEGIN 
                        BRout[1..0] = Active 
                     END 
                    ELSE 
                       BEGIN 
                          BRout[1..0] = Waiting 
                       END 
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               END 
      Active:  BEGIN 
                  IF (ResetCond + ClrFlags) THEN 
                     BEGIN 
                        BRout[1..0] = Waiting 
                     END 
                    ELSE 
                       BEGIN 
                          BRout[1..0] = Active 
                       END 
               END 
      OTHERWISE: 
               BEGIN 
                  BRout[1..0] = Waiting 
               END 
   END 
;---------------------------------------------------------------------------- 
;Scalar Mode Request event. 
CASE (SC_ReqOut) 
   BEGIN 
      #b0: BEGIN 
              IF (/ResetCond * /BusTrnotLoc1 * SC_Req) THEN 
                 BEGIN 
                    SC_ReqOut = #b1 
                 END 
                ELSE 
                   BEGIN 
                      SC_ReqOut = #b0 
                   END 
           END 
      #b1: BEGIN 
              IF (ResetCond + ClrFlags) THEN 
                 BEGIN 
                    SC_ReqOut = #b0 
                 END 
                ELSE 
                   BEGIN 
                      SC_ReqOut = #b1 
                   END 
           END 
   END 
;---------------------------------------------------------------------------- 
;Finish microprogram event. 
CASE (FinishOut) 
   BEGIN 
      #b0: BEGIN 
              IF (/ResetCond * /BusTrnotLoc1 * Finish) THEN 
                 BEGIN 
                    FinishOut = #b1 
                 END 
                ELSE 
                   BEGIN 
                      FinishOut = #b0 
                   END 
           END 
      #b1: BEGIN 
              IF (Reset + ClrFlags) THEN 
                 BEGIN 
                    FinishOut = #b0 
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                 END 
                ELSE 
                   BEGIN 
                      FinishOut = #b1 
                   END 
           END 
   END 
;---------------------------------------------------------------------------- 
;Sequencer Equal flag (break point event). 
CASE (EqualOut) 
   BEGIN 
      #b0: BEGIN 
              IF (/ResetCond * /BusTrnotLoc1 * Equal) THEN 
                 BEGIN 
                    EqualOut = #b1 
                 END 
                ELSE 
                   BEGIN 
                      EqualOut = #b0 
                   END 
           END 
      #b1: BEGIN 
              IF (Reset + ClrFlags) THEN 
                 BEGIN 
                    EqualOut = #b0 
                 END 
                ELSE 
                   BEGIN 
                      EqualOut = #b1 
                   END 
           END 
   END 
;---------------------------------------------------------------------------- 
;Single Step event. 
CASE (SsOut) 
   BEGIN 
      #b0: BEGIN 
              IF (/ResetCond * /BusTrnotLoc1 * Ss) THEN 
                 BEGIN 
                    SsOut = #b1 
                 END 
                ELSE 
                   BEGIN 
                      SsOut = #b0 
                   END 
           END 
      #b1: BEGIN 
              IF (Reset + ClrFlags) THEN 
                 BEGIN 
                    SsOut = #b0 
                 END 
                ELSE 
                   BEGIN 
                      SsOut = #b1 
                   END 
           END 
   END 
 
 



�

��

KLK�
�

�

L<L���6%$��"�#��%�"%��

;----------------------------------- Simulation Segment ------------ 
SIMULATION 
;PRELOAD acts on the Flip-Flops, and not on the outputs. In 16V8 all 
;outputs has an output inverter, wich means to produce a low output it's 
;necessary to preload the register with a 1. 
 
TRACE_ON Clk Equal Finish Ss SC_Req BusReq ResetCond BusTrnotLoc1 ClrFlags 
         BusToTr EqualOut FinishOut SC_ReqOut BRout[1..0] SsOut 
         ;Test Reset condition 
SETF /Clk ResetCond /Equal /Finish /Ss /SC_Req /BusReq /BusTrnotLoc1 
     /ClrFlags /notOEn 
PRELOAD  EqualOut  FinishOut  SC_ReqOut  Brout[1..0]  SsOut 
CLOCKF Clk 
CHECK /EqualOut /FinishOut /SC_ReqOut Waiting_sim /SsOut 
SETF  Equal  Finish  Ss  SC_Req  BusReq /BusTrnotLoc1 /ClrFlags 
CLOCKF Clk 
CHECK /EqualOut /FinishOut /SC_ReqOut Waiting_sim /SsOut 
CLOCKF Clk 
CHECK /EqualOut /FinishOut /SC_ReqOut Waiting_sim /SsOut 
PRELOAD /EqualOut /FinishOut /SC_ReqOut /SsOut /BRout[1] /BRout[0] 
CLOCKF Clk 
CHECK /EqualOut /FinishOut /SC_ReqOut Waiting_sim /SsOut 
PRELOAD  BRout[1] /BROut[0] 
CLOCKF Clk 
CHECK Waiting_sim 
PRELOAD /BRout[1]  BROut[0] 
CLOCKF Clk 
CHECK Waiting_sim 
 
SETF /ResetCond 
SETF /Equal /Finish /Ss /SC_Req /BusReq /BusTrnotLoc1 /ClrFlags 
 
; -- Test each of the ERP machines 
; -- Bus request event 
CHECK /BusToTr 
SETF /BusReq 
;PRELOAD  EqualOut  FinishOut  SC_ReqOut  Brout[1..0]  SsOut 
SETF ResetCond 
CLOCKF Clk 
CHECK /EqualOut /FinishOut /SC_ReqOut Waiting_sim /SsOut 
SETF /ResetCond 
SETF BusTrnotLoc1 /ClrFlags     ;MP starts in Phase1, BusTrnotLoc1 set... 
CHECK BusToTr 
CLOCKF Clk 
CHECK Waiting_sim 
SETF BusReq 
FOR i := 0 TO 5 DO 
   BEGIN 
      CLOCKF Clk 
   END 
CHECK Waiting_sim               ;...ERP machine should not change state 
SETF /BusTrnotLoc1              ;Now it should run... 
CLOCKF Clk 
CHECK Standby_sim 
CHECK /BusToTr 
SETF /BusReq                    ;if BusReq goes low... 
CLOCKF Clk 
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CHECK Waiting_sim               ;it must go to first state again 
CHECK /BusToTr 
SETF BusReq 
CLOCKF Clk 
CLOCKF Clk 
CHECK Active_sim 
CHECK  BusToTr 
SETF /BusReq 
FOR i := 0 TO 5 DO 
   BEGIN 
      CLOCKF Clk 
   END 
CHECK  BusToTr 
CHECK Active_sim                ;and wait for ClrFlags, even if source signal 
SETF ClrFlags                   ;is cleared. 
CLOCKF Clk 
CHECK Waiting_sim 
; -- end of Bus request event. 
 
; -- Scalar mode request event 
SETF /SC_Req 
CHECK /BusToTr 
;PRELOAD  EqualOut  FinishOut  SC_ReqOut  Brout[1..0]  SsOut 
SETF ResetCond 
CLOCKF Clk 
CHECK /EqualOut /FinishOut /SC_ReqOut Waiting_sim /SsOut 
SETF /ResetCond 
SETF BusTrnotLoc1 /ClrFlags     ;MP starts in Phase1, BusTrnotLoc1 set... 
CLOCKF Clk 
CHECK /SC_ReqOut 
SETF SC_Req 
FOR i := 0 TO 5 DO 
   BEGIN 
      CLOCKF Clk 
   END 
CHECK  /SC_ReqOut               ;...ERP machine should not change state 
SETF /BusTrnotLoc1 
CHECK  BusToTr 
CLOCKF Clk 
CHECK SC_ReqOut                 ;Now it should run... 
CLOCKF Clk 
CLOCKF Clk 
CHECK SC_ReqOut 
SETF /SC_Req 
FOR i := 0 TO 5 DO 
   BEGIN 
      CLOCKF Clk 
   END 
CHECK SC_ReqOut                 ;and wait for ClrFlags, even if source signal 
SETF ClrFlags                   ;is cleared. 
CLOCKF Clk 
CHECK /SC_ReqOut 
; -- end of Scalar mode request event. 
 
; -- Finish microprogram event 
SETF /Finish       
CHECK /BusToTr 
;PRELOAD  EqualOut  FinishOut  SC_ReqOut  Brout[1..0]  SsOut 
SETF ResetCond 
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CLOCKF Clk 
CHECK /EqualOut /FinishOut /SC_ReqOut Waiting_sim /SsOut 
SETF /ResetCond 
SETF BusTrnotLoc1 /ClrFlags     ;MP starts in Phase1, BusTrnotLoc1 set... 
CLOCKF Clk 
CHECK /FinishOut 
SETF Finish 
FOR i := 0 TO 5 DO 
   BEGIN 
      CLOCKF Clk 
   END 
CHECK  /FinishOut               ;...ERP machine should not change state 
SETF /BusTrnotLoc1 
CHECK  BusToTr 
CLOCKF Clk 
CHECK FinishOut                 ;Now it should run... 
CLOCKF Clk 
CLOCKF Clk 
CHECK FinishOut 
SETF /Finish 
FOR i := 0 TO 5 DO 
   BEGIN 
      CLOCKF Clk 
   END 
CHECK FinishOut                 ;and wait for ClrFlags, even if source signal 
SETF ClrFlags                   ;is cleared. 
CLOCKF Clk 
CHECK /FinishOut 
; -- end of Finish microprogram event. 
 
; -- Sequencer Equal flag (break point event) 
SETF /Equal 
CHECK /BusToTr 
;PRELOAD  EqualOut  FinishOut  SC_ReqOut  Brout[1..0]  SsOut 
SETF ResetCond 
CLOCKF Clk 
CHECK /EqualOut /FinishOut /SC_ReqOut Waiting_sim /SsOut 
SETF /ResetCond 
SETF  BusTrnotLoc1 /ClrFlags    ;MP starts in Phase1, BusTrnotLoc1 set... 
CLOCKF Clk 
CHECK /EqualOut 
SETF Equal 
FOR i := 0 TO 5 DO 
   BEGIN 
      CLOCKF Clk 
   END 
CHECK  /EqualOut               ;...ERP machine should not change state 
SETF /BusTrnotLoc1 
CHECK  BusToTr 
CLOCKF Clk 
CHECK EqualOut                 ;Now it should run... 
CLOCKF Clk 
CLOCKF Clk 
CHECK EqualOut 
SETF /Equal 
FOR i := 0 TO 5 DO 
   BEGIN 
      CLOCKF Clk 
   END 
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CHECK EqualOut                 ;and wait for ClrFlags, even if source signal 
SETF  ClrFlags                 ;is cleared. 
CLOCKF Clk 
CHECK /EqualOut 
; -- end of Sequencer Equal flag (break point event). 
 
; -- Single step event 
SETF /Ss 
CHECK /BusToTr 
;PRELOAD  EqualOut  FinishOut  SC_ReqOut  Brout[1..0]  SsOut 
SETF ResetCond 
CLOCKF Clk 
CHECK /EqualOut /FinishOut /SC_ReqOut Waiting_sim /SsOut 
SETF /ResetCond 
SETF  BusTrnotLoc1 /ClrFlags   ;MP starts in Phase1, BusTrnotLoc1 set... 
CLOCKF Clk 
CHECK /SsOut 
SETF Ss 
FOR i := 0 TO 5 DO 
   BEGIN 
      CLOCKF Clk 
   END 
CHECK  /SsOut               ;...ERP machine should not change state 
SETF /BusTrnotLoc1 
CHECK  BusToTr 
CLOCKF Clk 
CHECK SsOut                 ;Now it should run... 
CLOCKF Clk 
CLOCKF Clk 
CHECK SsOut 
SETF /Ss 
FOR i := 0 TO 5 DO 
   BEGIN 
      CLOCKF Clk 
   END 
CHECK SsOut                 ;and wait for ClrFlags, even if source signal 
SETF ClrFlags                   ;is cleared. 
CLOCKF Clk 
CHECK /SsOut 
; -- end of Single step event. 
 
TRACE_OFF 
;------------------------------------------------------------------- 
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;PALASM Design Description 
 
;---------------------------------- Declaration Segment ------------ 
TITLE    GLiTCH Controller - Host Transputer subsystem 
PATTERN  Bus Interface and DRAM CAS generator 
REVISION 1.00 
AUTHOR   Henrique Santos 
COMPANY  University of Minho 
DATE      2/04/92 
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CHIP  _busint  PALCE16V8 
 
;---------------------------------- PIN Declarations --------------- 
PIN  1          ALE                                   COMB ; CLOCK 
PIN  2..5       notMemWrB[0..3]                       COMB ; INPUT 
PIN  6          notMemS3                              COMB ; INPUT 
PIN  7          notMemWrD0                            COMB ; INPUT 
PIN  8..9       AD[24..25]                            COMB ; INPUT 
PIN  10         GND 
PIN  11         notOEn                                COMB ; INPUT set to 0 
PIN  12         notMemRef                             COMB ; INPUT 
PIN  13..14     TrA[25..24]                           REG  ; OUTPUT 
PIN  15         RdnotWr                               REG  ; OUTPUT 
PIN  16..19     notCAS[3..0]                          COMB ; OUTPUT 
PIN  20         VCC 
 
;------------------------------------Declaration segment ----------- 
STRING  LocMemCS        '/TrA[25] *  TrA[24]'   ;Transputer mem Chip Select 
 
;----------------------------------- Boolean Equation Segment ------ 
EQUATIONS 
notCAS[3..0].TRST = VCC 
;Registered outputs allways depend on notOEn signal (pin 11) and this 
;is not programmable. SO SET notOEn TO 0 
;allreg_outputs.TRST = notOEn 
 
;Direct Register outputs 
TrA[25] = AD[25] 
TrA[24] = AD[24] 
RdnotWr = notMemWrD0 
 
;CAS generation. 
IF (notMemRef * LocMemCS) THEN 
   BEGIN 
      CASE (RdnotWr) 
         BEGIN 
            1:  BEGIN 
                   notCAS[3..0] = notMemS3 
                END 
            0:  BEGIN 
                   notCAS[3..0] = notMemWRB[3..0] 
                END 
         END 
   END 
  ELSE 
     BEGIN 
        notCAS[3..0] = VCC 
     END 
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;----------------------------------- Simulation Segment ------------ 
SIMULATION 
TRACE_ON ALE notMemWrB[0..3] notMemS3 notMemWrD0 AD[24..25] notMemRef 
         TrA[25..24] RdnotWr notCAS[3..0] 
                ;Registered outputs allways enable 
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                ;ALE This is the 'clock' 
SETF /notOEn /ALE /AD[25] /AD[24] /notMemWrD0 /notMemS3 /notMemWrB[0..3] 
     /notMemRef 
CHECK TrA[25..24] RdnotWr notCAS[3..0] 
        ;Registers power-up al logical level 0, but the output inverter will 
        ;forca a 1 at output pins. notCAS[3..0] are all 1 because of inputs. 
CLOCKF ALE 
CHECK /TrA[25] /TrA[24] /RdnotWr 
SETF  AD[25]  AD[24]  notMemWrD0 
CLOCKF ALE 
CHECK  TrA[25]  TrA[24]  RdnotWr 
SETF /AD[25]  AD[24] 
CLOCKF ALE 
CHECK /TrA[25]  TrA[24]  ;This is the Local memory chip select condition... 
                         ;notMemRef is 0. notCAS will stay at 0. 
        ;CAS generation 
SETF  AD[25] /AD[24]            ;Not selected 
CLOCKF ALE 
CHECK  TrA[25] /TrA[24] notCAS[3..0] 
SETF /notMemRef                 ;A refresh cycle 
CHECK notCAS[3..0] 
SETF  notMemRef                 ;A normal (no refresh) cycle 
CHECK notCAS[3..0] 
SETF /AD[25] /AD[24]            ;Still not Selected 
CLOCKF ALE 
CHECK /TrA[25] /TrA[24] notCAS[3..0] 
SETF /AD[25]  AD[24]            ;Now it will be selected and notMemRef=1 
                                ;ReadnotWr is 1 from last vec., so CAS will 
                                ;follow notMemS3 that has initial value 0. 
CLOCKF ALE 
CHECK /TrA[25]  TrA[24] /notCAS[3..0] 
SETF notMemS3 
CHECK notCAS[3..0] 
SETF /notMemWrD0        ;Simulate a write cycle. notCAS[3..0] must follow 
                        ;notMemWrB[3..0], which has initial value 0. 
CLOCKF ALE 
CHECK /notCAS[3..0] 
SETF  notMemWrB[3]  notMemWrB[2]  notMemWrB[1]  notMemWrB[0] 
CHECK  notCAS[3]  notCAS[2]  notCAS[1]  notCAS[0] 
SETF /notMemWrB[3]  notMemWrB[2]  notMemWrB[1]  notMemWrB[0] 
CHECK /notCAS[3]  notCAS[2]  notCAS[1]  notCAS[0] 
SETF  notMemWrB[3] /notMemWrB[2]  notMemWrB[1]  notMemWrB[0] 
CHECK  notCAS[3] /notCAS[2]  notCAS[1]  notCAS[0] 
SETF  notMemWrB[3]  notMemWrB[2] /notMemWrB[1]  notMemWrB[0] 
CHECK  notCAS[3]  notCAS[2] /notCAS[1]  notCAS[0] 
SETF  notMemWrB[3]  notMemWrB[2]  notMemWrB[1] /notMemWrB[0] 
CHECK  notCAS[3]  notCAS[2]  notCAS[1] /notCAS[0] 
SETF /notMemWrB[3] /notMemWrB[2] /notMemWrB[1] /notMemWrB[0] 
CHECK /notCAS[3] /notCAS[2] /notCAS[1] /notCAS[0] 
TRACE_OFF 
;------------------------------------------------------------------- 
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;PALASM Design Description 
; NOTE: Two chips are required 
;---------------------------------- Declaration Segment ------------ 
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TITLE    GLiTCH System Controller - Transputer Host sub-system 
PATTERN  DRAM 5-bit Multiplexer 
REVISION 1.00 
AUTHOR   Henrique Santos 
COMPANY  University of Minho 
DATE      3/04/92 
 
CHIP  _drammux  PALCE16V8 
 
;---------------------------------- PIN Declarations --------------- 
PIN  1..5       ARow[0..4]                            COMBINATORIAL ; INPUT  
PIN  6..9       ACol[0..3]                            COMBINATORIAL ; INPUT  
PIN  10         GND                                              ;        
PIN  11..12     ACol[5..4]                            COMBINATORIAL ; INPUT  
PIN  13         AMux                                  COMBINATORIAL ; INPUT  
PIN  14         CTypeSel                              COMBINATORIAL ; INPUT 
PIN  15..19     A[4..0]                               COMBINATORIAL ; OUTPUT 
PIN  20         VCC                                              ;        
 
;This Mux allows the use of two types of memory - 1M or 256K. The choise is 
;based on the state of TypeSel input (1 means 1M while 0 means 256K). To 
;implement the complete mux, 2 of this chips are required. There behavier 
;must be as follow: 
;                               1M 
;               LOW CHIP                        HIGH CHIP 
;PIN            1       0      <-AMux->         1       0 
;A0 Will output A2  or  A12                     A7      A17 
;A1             A3      A13                     A8      A18 
;A2             A4      A14                     A9      A19 
;A3             A5      A15                     A10     A20 
;A4             A6      A16                     A11     A21 
;                               256k 
;               LOW CHIP (out)                  HIGH CHIP (out) 
;PIN            1       0      <-AMux->         1       0 
;A0             A2      A11                     A7      A16 
;A1             A3      A12                     A8      A17 
;A2             A4      A13                     A9      A18 
;A3             A5      A14                     A10     A19 
;A4             A6      A15                     ---     --- (NOT USED) 
;----------------------------------- Boolean Equation Segment ------ 
EQUATIONS 
A[4..0].TRST = VCC 
 
 
IF (AMux) THEN    ;During first half pass low 5 bits 
   BEGIN 
      A[0..4] = ARow[0..4] 
   END 
  ELSE            ;During second half... 
     BEGIN 
        IF (CTypeSel) THEN      ;1M case 
           BEGIN 
              A[0..4] = ACol[1..5] 
           END 
          ELSE                  ;256K case 
             BEGIN 
                A[0..4] = Acol[0..4] 
             END 
     END 
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;----------------------------------- Simulation Segment ------------ 
SIMULATION 
TRACE_ON CTypeSel ARow[0..4] ACol[0..5] AMux A[0..4] 
                ;256K case 
SETF AMux /CTypeSel /ARow[0..4] /ACol[0..5] ;Row address first 
CHECK /A[0] /A[1] /A[2] /A[3] /A[4] 
                        ;Change one bit a time 
SETF  ARow[0] /ARow[1] /ARow[2] /ARow[3] /ARow[4] 
CHECK  A[0] /A[1] /A[2] /A[3] /A[4] 
SETF /ARow[0]  ARow[1] /ARow[2] /ARow[3] /ARow[4] 
CHECK /A[0]  A[1] /A[2] /A[3] /A[4] 
SETF /ARow[0] /ARow[1]  ARow[2] /ARow[3] /ARow[4] 
CHECK /A[0] /A[1]  A[2] /A[3] /A[4] 
SETF /ARow[0] /ARow[1] /ARow[2]  ARow[3] /ARow[4] 
CHECK /A[0] /A[1] /A[2]  A[3] /A[4] 
SETF /ARow[0] /ARow[1] /ARow[2] /ARow[3]  ARow[4] 
CHECK /A[0] /A[1] /A[2] /A[3]  A[4] 
                        ;changes in ACol should make no difference 
SETF /ARow[0..4] ACol[0] /ACol[1] /ACol[2] /ACol[3] /ACol[4] /ACol[5] 
CHECK /A[0] /A[1] /A[2] /A[3] /A[4] 
SETF   /ACol[0]  ACol[1] /ACol[2] /ACol[3] /ACol[4] /ACol[5] 
CHECK /A[0] /A[1] /A[2] /A[3] /A[4] 
SETF   /ACol[0] /ACol[1]  ACol[2] /ACol[3] /ACol[4] /ACol[5] 
CHECK /A[0] /A[1] /A[2] /A[3] /A[4] 
SETF   /ACol[0] /ACol[1] /ACol[2]  ACol[3] /ACol[4] /ACol[5] 
CHECK /A[0] /A[1] /A[2] /A[3] /A[4] 
SETF   /ACol[0] /ACol[1] /ACol[2] /ACol[3]  ACol[4] /ACol[5] 
CHECK /A[0] /A[1] /A[2] /A[3] /A[4] 
SETF   /ACol[0] /ACol[1] /ACol[2] /ACol[3] /ACol[4]  ACol[5] 
CHECK /A[0] /A[1] /A[2] /A[3] /A[4] 
                        ;Column address 
                        ;Change one bit a time 
                        ;Changes in Row address should make no diference 
SETF  /AMux ARow[0] /ARow[1] /ARow[2] /ARow[3] /ARow[4] /ACol[0..5] 
CHECK /A[0] /A[1] /A[2] /A[3] /A[4] 
SETF /ARow[0]  ARow[1] /ARow[2] /ARow[3] /ARow[4] 
CHECK /A[0] /A[1] /A[2] /A[3] /A[4] 
SETF /ARow[0] /ARow[1]  ARow[2] /ARow[3] /ARow[4] 
CHECK /A[0] /A[1] /A[2] /A[3] /A[4] 
SETF /ARow[0] /ARow[1] /ARow[2]  ARow[3] /ARow[4] 
CHECK /A[0] /A[1] /A[2] /A[3] /A[4] 
SETF /ARow[0] /ARow[1] /ARow[2] /ARow[3]  ARow[4] 
CHECK /A[0] /A[1] /A[2] /A[3] /A[4] 
                        ;changes in ACol-diferent for 256K 
SETF /ARow[0..4] ACol[0] /ACol[1] /ACol[2] /ACol[3] /ACol[4] /ACol[5] 
CHECK  A[0] /A[1] /A[2] /A[3] /A[4] 
SETF   /ACol[0]  ACol[1] /ACol[2] /ACol[3] /ACol[4] /ACol[5] 
CHECK /A[0]  A[1] /A[2] /A[3] /A[4] 
SETF   /ACol[0] /ACol[1]  ACol[2] /ACol[3] /ACol[4] /ACol[5] 
CHECK /A[0] /A[1]  A[2] /A[3] /A[4] 
SETF   /ACol[0] /ACol[1] /ACol[2]  ACol[3] /ACol[4] /ACol[5] 
CHECK /A[0] /A[1] /A[2]  A[3] /A[4] 
SETF   /ACol[0] /ACol[1] /ACol[2] /ACol[3]  ACol[4] /ACol[5] 
CHECK /A[0] /A[1] /A[2] /A[3]  A[4] 



�

��

KMP�
�

�

SETF   /ACol[0] /ACol[1] /ACol[2] /ACol[3] /ACol[4]  ACol[5] 
CHECK /A[0] /A[1] /A[2] /A[3] /A[4] 
                ;1M case 
                ;Row address first 
SETF  CTypeSel AMux /ARow[0..4] /ACol[0..5] 
CHECK /A[0] /A[1] /A[2] /A[3] /A[4] 
                        ;Change one bit a time 
SETF  ARow[0] /ARow[1] /ARow[2] /ARow[3] /ARow[4] 
CHECK  A[0] /A[1] /A[2] /A[3] /A[4] 
SETF /ARow[0]  ARow[1] /ARow[2] /ARow[3] /ARow[4] 
CHECK /A[0]  A[1] /A[2] /A[3] /A[4] 
SETF /ARow[0] /ARow[1]  ARow[2] /ARow[3] /ARow[4] 
CHECK /A[0] /A[1]  A[2] /A[3] /A[4] 
SETF /ARow[0] /ARow[1] /ARow[2]  ARow[3] /ARow[4] 
CHECK /A[0] /A[1] /A[2]  A[3] /A[4] 
SETF /ARow[0] /ARow[1] /ARow[2] /ARow[3]  ARow[4] 
CHECK /A[0] /A[1] /A[2] /A[3]  A[4] 
                        ;changes in ACol should make no difference 
SETF /ARow[0..4] ACol[0] /ACol[1] /ACol[2] /ACol[3] /ACol[4] /ACol[5] 
CHECK /A[0] /A[1] /A[2] /A[3] /A[4] 
SETF   /ACol[0]  ACol[1] /ACol[2] /ACol[3] /ACol[4] /ACol[5] 
CHECK /A[0] /A[1] /A[2] /A[3] /A[4] 
SETF   /ACol[0] /ACol[1]  ACol[2] /ACol[3] /ACol[4] /ACol[5] 
CHECK /A[0] /A[1] /A[2] /A[3] /A[4] 
SETF   /ACol[0] /ACol[1] /ACol[2]  ACol[3] /ACol[4] /ACol[5] 
CHECK /A[0] /A[1] /A[2] /A[3] /A[4] 
SETF   /ACol[0] /ACol[1] /ACol[2] /ACol[3]  ACol[4] /ACol[5] 
CHECK /A[0] /A[1] /A[2] /A[3] /A[4] 
SETF   /ACol[0] /ACol[1] /ACol[2] /ACol[3] /ACol[4]  ACol[5] 
CHECK /A[0] /A[1] /A[2] /A[3] /A[4] 
                        ;Column address 
                        ;Change one bit a time 
                        ;Changes in Row address should make no diference 
SETF /AMux ARow[0] /ARow[1] /ARow[2] /ARow[3] /ARow[4] /ACol[0..5] 
CHECK /A[0] /A[1] /A[2] /A[3] /A[4] 
SETF /ARow[0]  ARow[1] /ARow[2] /ARow[3] /ARow[4] 
CHECK /A[0] /A[1] /A[2] /A[3] /A[4] 
SETF /ARow[0] /ARow[1]  ARow[2] /ARow[3] /ARow[4] 
CHECK /A[0] /A[1] /A[2] /A[3] /A[4] 
SETF /ARow[0] /ARow[1] /ARow[2]  ARow[3] /ARow[4] 
CHECK /A[0] /A[1] /A[2] /A[3] /A[4] 
SETF /ARow[0] /ARow[1] /ARow[2] /ARow[3]  ARow[4] 
CHECK /A[0] /A[1] /A[2] /A[3] /A[4] 
                        ;changes in ACol-diferent for 1M case 
SETF /ARow[0..4] ACol[0] /ACol[1] /ACol[2] /ACol[3] /ACol[4] /ACol[5] 
CHECK /A[0] /A[1] /A[2] /A[3] /A[4] 
SETF   /ACol[0]  ACol[1] /ACol[2] /ACol[3] /ACol[4] /ACol[5] 
CHECK  A[0] /A[1] /A[2] /A[3] /A[4] 
SETF   /ACol[0] /ACol[1]  ACol[2] /ACol[3] /ACol[4] /ACol[5] 
CHECK /A[0]  A[1] /A[2] /A[3] /A[4] 
SETF   /ACol[0] /ACol[1] /ACol[2]  ACol[3] /ACol[4] /ACol[5] 
CHECK /A[0] /A[1]  A[2] /A[3] /A[4] 
SETF   /ACol[0] /ACol[1] /ACol[2] /ACol[3]  ACol[4] /ACol[5] 
CHECK /A[0] /A[1] /A[2]  A[3] /A[4] 
SETF   /ACol[0] /ACol[1] /ACol[2] /ACol[3] /ACol[4]  ACol[5] 
CHECK /A[0] /A[1] /A[2] /A[3]  A[4] 
TRACE_OFF 
;------------------------------------------------------------------- 
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;PALASM Design Description 
 
;---------------------------------- Declaration Segment ------------ 
TITLE    GLITCH SYSTEM CONTROLLER - TRANSPUTER ADDRESS DECODER 1 
PATTERN  TRMAINCS 
REVISION 2.20 
AUTHOR   HENRIQUE SANTOS 
COMPANY  UNIVERSITY OF MINHO 
DATE      5/06/92 
 
CHIP  TRMAINCS  PAL22V10 
 
;- This version do not generate Chip Select for Scalar Unit. From now on 
;the Host does not acess the SU. 
;- As a consequence, SL8 is no longer used because the Data Rounting Data Bus 
;transceivers can be enable only with the Data Store chip select signal (in 
;the last version they should be enable when either the DS or the SU was 
;selected). 
;- Chip select for local memory is handeled by the 'BUS Interface Unit' 
;- A new chip select for Video Interface (LCA chip) is now generated. 
 
;---------------------------------- PIN Declarations --------------- 
PIN  2..11      TrA[16..25]          COMB ; INPUT 
PIN  12         GND 
PIN  13         TrnotMemS3           COMB ; INPUT 
PIN  14         BusTrnotLoc2         COMB ; INPUT 
PIN  15..17     notMM_CS[0..2]       COMB ; OUTPUT 
PIN  18..19     notDS_CS[0..1]       COMB ; OUTPUT 
PIN  20         notLRegs_CS          COMB ; OUTPUT 
PIN  21         notLCA_CS            COMB ; OUTPUT 
PIN  22         notENTrcDS           COMB ; OUTPUT 
PIN  23         TrnotMemRef          COMB ; INPUT 
;pins 1 (usually the clock) is an input pin. It is available 
PIN  24         VCC 
 
;Notas: 
;1.Nesta versÆo foi necess rio gerar um novo sinal de Enable para os 
;transceivers que ligam o DS ao barramento de dados do transputer. 
;Anteriormente aquele sinal de Enable estava ligado ao Out Enable das 
;mem¢rias do DS, mas este sinal, para al‚m de ficar em Tri-state quando 
;o sinal BusTrnotLoc2=0, era apenas igual ao sinal ReadnotWr (negado) do 
;Transputer. Isto causava selec‡äes ilegais dos transceivers!!! 
;Este sinal passa entÆo a ser igual ao sinal de CS conjugado com 
;o BusTrnotLoc2. ESTE SINAL NÇO � SIMULADO, POR SER IGUAL AO CS. 
 
        ; Declaration Segment 
STRING MicroB0 'TrA[25] * TrA[24] * TrA[23] * TrA[22] * TrA[21] * /TrA[20] * 
                /TrA[19] * /TrA[18]' 
STRING MicroB1 'TrA[25] * TrA[24] * TrA[23] * TrA[22] * TrA[21] * /TrA[20] * 
                /TrA[19] *  TrA[18]' 
STRING MicroB2 'TrA[25] * TrA[24] * TrA[23] * TrA[22] * TrA[21] * /TrA[20] * 
                 TrA[19] * /TrA[18]' 
STRING DataST 'TrA[25] * TrA[24] * TrA[23] * TrA[22] * TrA[21] * TrA[20] * 
               /TrA[19] * /TrA[18] * /TrA[17] * /TrA[16]' 
STRING TrRegs '/TrA[25] * /TrA[24] * /TrA[23] * /TrA[22] * /TrA[21] * /TrA[20] 
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               * /TrA[19] * /TrA[18] * /TrA[17] * TrA[16]' 
STRING LCA    '/TrA[25] * /TrA[24] * /TrA[23] * /TrA[22] * /TrA[21] * /TrA[20] 
               * /TrA[19] * /TrA[18] *  TrA[17] * TrA[16]' 
 
;----------------------------------- Boolean Equation Segment ------ 
EQUATIONS 
 
notMM_CS[0..2].TRST = VCC 
notLRegs_CS.TRST = VCC 
notLCA_CS.TRST = VCC 
notENTrcDS.TRST = VCC 
notDS_CS[0..1].TRST = BusTrnotLoc2 
 
/notMM_CS[0] = MicroB0 * /TrnotMemS3 * TrnotMemRef * BusTrnotLoc2 
/notMM_CS[1] = MicroB1 * /TrnotMemS3 * TrnotMemRef * BusTrnotLoc2 
/notMM_CS[2] = MicroB2 * /TrnotMemS3 * TrnotMemRef * BusTrnotLoc2 
/notENTrcDS  = DataST * /TrnotMemS3 * TrnotMemRef * BusTrnotLoc2 
/notDS_CS[0] = DataST * /TrnotMemS3 * TrnotMemRef * BusTrnotLoc2 
/notDS_CS[1] = DataST * /TrnotMemS3 * TrnotMemRef * BusTrnotLoc2 ;Is the same 
/notLRegs_CS = TrRegs * /TrnotMemS3 * TrnotMemRef                ;signal 
/notLCA_CS   = LCA * /TrnotMemS3 * TrnotMemRef 
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;----------------------------------- Simulation Segment ------------ 
SIMULATION 
TRACE_ON TrA[25..16] BusTrnotLoc2 TrnotMemS3 TrnotMemRef 
         notMM_CS[0..2] notDS_CS[0..1] notLRegs_CS notLCA_CS 
        ;System in 'Local Mode' (Host has no acess) 
                ;No decoded Address 
SETF /TrA[25..16] /BusTrnotLoc2 TrnotMemS3 /TrnotMemRef 
CHECK notMM_CS[0..2] ^notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
SETF /TrnotMemS3                                 ;Enable chip select 
CHECK notMM_CS[0..2] ^notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
SETF  BusTrnotLoc2                               ;Host mode 
CHECK notMM_CS[0..2]  notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
SETF TrnotMemRef                                 ;Not in refresh cycle 
CHECK notMM_CS[0..2]  notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
SETF /TrA[25]  TrA[24]          ;Host local memory space 
CHECK notMM_CS[0..2]  notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
SETF /TrA[25] /TrA[24] TrA[23]  ;GLiTCH local RAM address space 
CHECK notMM_CS[0..2]  notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
SETF /BusTrnotLoc2  TrnotMemS3 /TrnotMemRef      ;Disable chip sel, Local 
                                                 ;mode and Refresh 
CHECK notMM_CS[0..2]  ^notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
 
                ;Micromemory Addresses 
                        ;Bank 0 
SETF TrA[25..21] /TrA[20..18] 
CHECK notMM_CS[0..2] ^notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
SETF /TrnotMemS3                                 ;Enable chip select 
CHECK notMM_CS[0..2] ^notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
SETF TrnotMemRef                                 ;Not in refresh cycle 
CHECK notMM_CS[0..2] ^notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
SETF  BusTrnotLoc2                               ;Host mode 
CHECK /notMM_CS[0] notMM_CS[1..2]  notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
SETF /BusTrnotLoc2  TrnotMemS3 /TrnotMemRef      ;Disable chip sel, Local 
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                                                 ;mode and Refresh 
CHECK notMM_CS[0..2] ^notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
                        ;Bank 1 
SETF TrA[25..21] /TrA[20..19] TrA[18] 
CHECK notMM_CS[0..2] ^notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
SETF /TrnotMemS3                                 ;Enable chip select 
CHECK notMM_CS[0..2] ^notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
SETF TrnotMemRef                                 ;Not in refresh cycle 
CHECK notMM_CS[0..2] ^notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
SETF  BusTrnotLoc2                               ;Host mode 
CHECK notMM_CS[0] /notMM_CS[1] notMM_CS[2]  notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
SETF /BusTrnotLoc2  TrnotMemS3 /TrnotMemRef      ;Disable chip sel, Local 
                                                 ;mode and Refresh 
CHECK notMM_CS[0..2] ^notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
                        ;Bank 2 
SETF TrA[25..21] /TrA[20] TrA[19] /TrA[18] 
CHECK notMM_CS[0..2] ^notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
SETF /TrnotMemS3                                 ;Enable chip select 
CHECK notMM_CS[0..2] ^notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
SETF TrnotMemRef                                 ;Not in refresh cycle 
CHECK notMM_CS[0..2] ^notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
SETF  BusTrnotLoc2                               ;Host mode 
CHECK notMM_CS[0..1] /notMM_CS[2]  notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
SETF /BusTrnotLoc2  TrnotMemS3 /TrnotMemRef      ;Disable chip sel, Local 
                                                 ;mode and Refresh 
CHECK notMM_CS[0..2] ^notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
                ;Data Store Address 
SETF TrA[25..20] /TrA[19..16] 
CHECK notMM_CS[0..2] ^notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
SETF /TrnotMemS3                                 ;Enable chip select 
CHECK notMM_CS[0..2] ^notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
SETF TrnotMemRef                                 ;Not in refresh cycle 
CHECK notMM_CS[0..2] ^notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
SETF  BusTrnotLoc2                               ;Host mode 
CHECK notMM_CS[0..2] /notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
SETF /BusTrnotLoc2  TrnotMemS3 /TrnotMemRef      ;Disable chip sel, Local 
                                                 ;mode and Refresh 
CHECK notMM_CS[0..2] ^notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
                ;Transputer Registers 
SETF /TrA[25..17] TrA[16] 
CHECK notMM_CS[0..2] ^notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
SETF /TrnotMemS3                                 ;Enable chip select 
CHECK notMM_CS[0..2] ^notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
SETF TrnotMemRef                                 ;Not in refresh cycle 
CHECK notMM_CS[0..2] ^notDS_CS[0..1] /notLRegs_CS  notLCA_CS 
SETF  BusTrnotLoc2                               ;Host mode (should make no 
CHECK notMM_CS[0..2]  notDS_CS[0..1] /notLRegs_CS  notLCA_CS ;diference) 
SETF /BusTrnotLoc2  TrnotMemS3 /TrnotMemRef      ;Disable chip sel, Local 
                                                 ;mode and Refresh 
CHECK notMM_CS[0..2] ^notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
                ;Video Interface (LCA chip) 
SETF /TrA[25..18] TrA[17..16] 
CHECK notMM_CS[0..2] ^notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
SETF /TrnotMemS3                                 ;Enable chip select 
CHECK notMM_CS[0..2] ^notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
SETF TrnotMemRef                                 ;Not in refresh cycle 
CHECK notMM_CS[0..2] ^notDS_CS[0..1]  notLRegs_CS /notLCA_CS 
SETF  BusTrnotLoc2                               ;Host mode (should make no 
CHECK notMM_CS[0..2]  notDS_CS[0..1]  notLRegs_CS /notLCA_CS ;diference) 



�

��

KML�
�

�

SETF /BusTrnotLoc2  TrnotMemS3 /TrnotMemRef      ;Disable chip sel, Local 
                                                 ;mode and Refresh 
CHECK notMM_CS[0..2] ^notDS_CS[0..1]  notLRegs_CS  notLCA_CS 
TRACE_OFF 
;------------------------------------------------------------------- 
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;PALASM Design Description 
 
;---------------------------------- Declaration Segment ------------ 
TITLE    GLiTCH System Controller - Host Transputer sub-system 
PATTERN  Control and Chip Select Logic 
REVISION 1.00 
AUTHOR   Henrique Santos 
COMPANY  University of Minho 
DATE      3/04/92  Last modification: 
 
CHIP  _ctr_csl  PALCE16V8 
 
;---------------------------------- PIN Declarations --------------- 
PIN  1..3       MMinnotCS[0..2]                       COMBINATORIAL ; INPUT 
PIN  4          RdnotWr                               COMBINATORIAL ; INPUT  
PIN  5          MemnotWrB0                            COMBINATORIAL ; INPUT 
PIN  6          BusTrnotLoc2                          COMBINATORIAL ; INPUT 
PIN  10         GND 
PIN  13         DSnotWr                               COMBINATORIAL ; OUTPUT 
PIN  14         DSnotOE                               COMBINATORIAL ; OUTPUT 
PIN  15         MMnotWr                               COMBINATORIAL ; OUTPUT 
PIN  16         MMnotOE                               COMBINATORIAL ; OUTPUT 
PIN  17..19     MMnotCS[2..0]                         COMBINATORIAL ; OUTPUT 
PIN  20         VCC 
 
;1. Write signals for Data Store and Micromemory are generated only from 
;MemnotWrB0. This way is the programmer responsability to assure that 
;only 32-bit write operations are executed. If not meaningless data will 
;be stored! 
 
;----------------------------------- Declarations ------------------ 
GROUP DataStore DSnotWr DSnotOE 
GROUP MicroMem  MMnotWr MMnotOE MMnotCS[2..0] 
;----------------------------------- Boolean Equation Segment ------ 
EQUATIONS 
DataStore.TRST = BusTrnotLoc2   ;This signals are shared with AGL in Data 
                                ;Store module 
MicroMem.TRST = VCC             ;Micromemory control signals allways enable 
 
        ;Micromemory control 
IF (BusTrnotLoc2) THEN BEGIN    ;If Transputer has access 
   MMnotWr = MemnotWrB0 
   MMnotCS[2..0] = MMinnotCS[2..0] 
   MMnotOE = /RdnotWr END 
  ELSE BEGIN 
     MMnotWr = VCC 
     MMnotCS[2..0] = GND 
     MMnotOE = GND END 
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        ;Data Store control - When in Local mode this lines will be in 
        ;high impedance state, so no more logic is required. 
DSnotOE = /RdnotWr 
DSnotWr = MemnotWrB0 
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;----------------------------------- Simulation Segment ------------ 
SIMULATION 
TRACE_ON MMinnotCS[0..2] RdnotWr MemnotWrB0 BusTrnotLoc2 
         DSnotWr DSnotOE MMnotCS[0..2] MMnotWr MMnotOE 
                        ;Host has access 
        ;Micromemory control 
SETF BusTrnotLoc2 MMinnotCS[0..2] RdnotWr MemnotWrB0 
CHECK MMnotCS[0..2] /MMnotOE MMnotWr 
                ;test one bit at time 
SETF /MMinnotCS[0]  MMinnotCS[1]  MMinnotCS[2] /RdnotWr  MemnotWrB0 
CHECK /MMnotCS[0]  MMnotCS[1]  MMnotCS[2]  MMnotOE  MMnotWr 
SETF  MMinnotCS[0] /MMinnotCS[1]  MMinnotCS[2] /RdnotWr  MemnotWrB0 
CHECK  MMnotCS[0] /MMnotCS[1]  MMnotCS[2]  MMnotOE  MMnotWr 
SETF  MMinnotCS[0]  MMinnotCS[1] /MMinnotCS[2] /RdnotWr  MemnotWrB0 
CHECK  MMnotCS[0]  MMnotCS[1] /MMnotCS[2]  MMnotOE  MMnotWr 
SETF /MMinnotCS[0] /MMinnotCS[1] /MMinnotCS[2]  RdnotWr  MemnotWrB0 
CHECK /MMnotCS[0] /MMnotCS[1] /MMnotCS[2] /MMnotOE  MMnotWr 
SETF /MMinnotCS[0] /MMinnotCS[1] /MMinnotCS[2] /RdnotWr /MemnotWrB0 
CHECK /MMnotCS[0] /MMnotCS[1] /MMnotCS[2]  MMnotOE /MMnotWr 
SETF  MMinnotCS[0]  MMinnotCS[1]  MMinnotCS[2]  RdnotWr /MemnotWrB0 
CHECK  MMnotCS[0]  MMnotCS[1]  MMnotCS[2] /MMnotOE /MMnotWr 
        ;Data Store control 
SETF /RdnotWr  MemnotWrB0 
CHECK  DSnotOE  DSnotWr 
SETF  RdnotWr  MemnotWrB0 
CHECK /DSnotOE  DSnotWr 
SETF /RdnotWr /MemnotWrB0 
CHECK  DSnotOE /DSnotWr 
SETF  RdnotWr /MemnotWrB0 
CHECK /DSnotOE /DSnotWr 
 
                        ;Now in Local mode 
        ;Micromemory control 
SETF /BusTrnotLoc2 MMinnotCS[0..2] RdnotWr MemnotWrB0 
CHECK /MMnotCS[0..2] /MMnotOE MMnotWr 
                ;test one bit at time 
SETF /MMinnotCS[0]  MMinnotCS[1]  MMinnotCS[2] /RdnotWr  MemnotWrB0 
CHECK /MMnotCS[0..2] /MMnotOE MMnotWr 
SETF  MMinnotCS[0] /MMinnotCS[1]  MMinnotCS[2] /RdnotWr  MemnotWrB0 
CHECK /MMnotCS[0..2] /MMnotOE MMnotWr 
SETF  MMinnotCS[0]  MMinnotCS[1] /MMinnotCS[2] /RdnotWr  MemnotWrB0 
CHECK /MMnotCS[0..2] /MMnotOE MMnotWr 
SETF /MMinnotCS[0] /MMinnotCS[1] /MMinnotCS[2]  RdnotWr  MemnotWrB0 
CHECK /MMnotCS[0..2] /MMnotOE MMnotWr 
SETF /MMinnotCS[0] /MMinnotCS[1] /MMinnotCS[2] /RdnotWr /MemnotWrB0 
CHECK /MMnotCS[0..2] /MMnotOE MMnotWr 
SETF  MMinnotCS[0]  MMinnotCS[1]  MMinnotCS[2]  RdnotWr /MemnotWrB0 
CHECK /MMnotCS[0..2] /MMnotOE MMnotWr 
        ;Data Store control 
SETF /RdnotWr  MemnotWrB0 
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CHECK ^DSnotOE ^DSnotWr 
SETF  RdnotWr  MemnotWrB0 
CHECK ^DSnotOE ^DSnotWr 
SETF /RdnotWr /MemnotWrB0 
CHECK ^DSnotOE ^DSnotWr 
SETF  RdnotWr /MemnotWrB0 
CHECK ^DSnotOE ^DSnotWr 
TRACE_OFF 
;------------------------------------------------------------------- 
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;PALASM Design Description 
 
;---------------------------------- Declaration Segment ------------ 
TITLE    GLiTCH System Controller - Host Transputer sub-system 
PATTERN  Status and Control Logic 
REVISION 1.10 
AUTHOR   Henrique Santos 
COMPANY  University of Minho 
DATE      2/04/93 
 
CHIP  _STAT_CT  PALCE16V8 
 
;---------------------------------- PIN Declarations --------------- 
PIN  1          Clk                                   COMB ; CLOCK 
PIN  2          MemnotWrB0                            COMB ; INPUT 
PIN  3          RdnotWr                               COMB ; INPUT 
PIN  4          notCSel                               COMB ; INPUT 
PIN  5          SDone                                 COMB ; INPUT 
PIN  6          A_Full                                COMB ; INPUT 
PIN  7          ClrSDone                              COMB ; INPUT 
PIN  8          ClrA_Full                             COMB ; INPUT 
PIN  9          Reset                                 COMB ; INPUT 
PIN  10         GND 
PIN  11         notOE                                 COMB ;Set to 0 
PIN  12         BusTrnotLoc1                          COMB ; INPUT 
PIN  13         CtrnotWr                              COMB ; OUTPUT 
PIN  14         StWr                                  COMB ; OUTPUT 
PIN  15         StnotOE                               COMB ; OUTPUT 
PIN  16..17     Aux[0..1]                             REG  ; OUTPUT 
PIN  18         A_FullOut                             REG  ; OUTPUT 
PIN  19         SDoneOut                              REG  ; OUTPUT 
PIN  20         VCC 
 
;1. To clear A_FUll or SDone, the corresponding bit from the control port 
;is tested twice, to avoid errors due to different clocks. This requires 
;two extra flip-flops. 
;2. When BusTrnotLoc1=1 (system under transputer's control) SDone and 
;A_Full go to high imp. state and so they must not be tested in state 
;machines. Version 1.10 do this. 
        ;SDone synchronization state machine declaration 
        ;To use with case statements - SDoneOut Aux[1] in this order 
STRING  SDWaiting  '#b01' 
STRING  SDActive   '#b11' 
STRING  SDStandby  '#b10' 
        ;To use in simulation statments (CHECK) 
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STRING  SDWaitingSim      '/SDoneOut  Aux[1]' 
STRING  SDActiveSim       ' SDoneOut  Aux[1]' 
STRING  SDStandbySim      ' SDoneOut /Aux[1]' 
        ;A_Full synchronization state machine declaration 
        ;To use with case statements - A_FullOut Aux[0] in this order 
STRING  AFWaiting  '#b01' 
STRING  AFActive   '#b11' 
STRING  AFStandby  '#b10' 
        ;To use in simulation statments (CHECK) 
STRING  AFWaitingSim      '/A_FullOut  Aux[0]' 
STRING  AFActiveSim       ' A_FullOut  Aux[0]' 
STRING  AFStandbySim      ' A_FullOut /Aux[0]' 
 
        ;Reset condition definition (easy to change logic state...) 
STRING ResetCond 'Reset'        ;Active High 
 
;----------------------------------- Boolean Equation Segment ------ 
EQUATIONS 
;Enable Outputs: Once there are at least on registered output (fuse SG1=1) 
;all outputs TRST must be controlled by the /OE pin or by a PT. This 
;selection is made by the fuse SLOn (n=0..7), in each output. 
;alloutputs.TRST = /notOE 
        ;Status and Control Registers control signals. Assume: 
        ;1. CS signal is already qualified with respect to Refresh, what 
        ;means it is not generated during refresh. 
        ;2. The /OE and Wr (rising edge) for the Status register are the 
        ;same signal except in level of activation. The write edge is 
        ;used to 'sample' the flag states into the register, and at the 
        ;same time the /OE enable the outputs. This is done in 10ns with 
        ;a AS374 register. 
/StnotOE = /notCSel * RdnotWr 
StWr = /notCSel * RdnotWr 
/CtrnotWr = /notCSel * /MemnotWrB0 
 
        ;SDone interface 
CASE (SDoneOut, Aux[1]) BEGIN 
   SDWaiting:  BEGIN ;code #b01 
                  IF (/ResetCond * SDone * /BusTrnotLoc1) THEN BEGIN 
                     SdoneOut = VCC Aux[1] = VCC END ;goto ..Active 
                    ELSE BEGIN 
                       SDoneOut = GND Aux[1] = VCC END 
               END 
   SDActive:   BEGIN ;code #b11 
                  IF (ResetCond) THEN BEGIN     ;If reset goto ..Waiting 
                     SDoneOut = GND Aux[1] = VCC END 
                    ELSE BEGIN 
                       IF (ClrSDone) THEN BEGIN 
                          Aux[1] = GND SDoneOut = VCC END ;goto ..Standby 
                         ELSE BEGIN             ;or stay in ..Active 
                            Aux[1] = VCC SDoneOut = VCC END 
                    END 
               END 
    SDStandby: BEGIN ;code #b10 
                   IF (ResetCond) THEN BEGIN 
                      SDoneOut = GND Aux[1] = VCC END ;goto ..Waiting 
                     ELSE BEGIN 
                        IF (ClrSDone) THEN BEGIN 
                           SDoneOut = GND Aux[1] = VCC END ;goto ..Waiting 
                          ELSE BEGIN 
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                             Aux[1] = VCC SDoneOut = VCC END ;goto ..Active 
                     END 
               END 
    OTHERWISE: BEGIN ;code #b00 
                  SDoneOut = GND Aux[1] = VCC ;goto ..Waiting 
                   
               END 
END ; /* case */ 
 
        ;A_Full interface 
CASE (A_FullOut, Aux[0]) BEGIN 
   AFWaiting:  BEGIN ;code #b01 
                  IF (/ResetCond * A_Full * /BusTrnotLoc1) THEN BEGIN 
                     A_FullOut = VCC Aux[0] = VCC END ;goto ..Active 
                    ELSE BEGIN 
                       A_FullOut = GND Aux[0] = VCC END 
               END 
   AFActive:   BEGIN ;code #b11 
                  IF (ResetCond) THEN BEGIN     ;If reset goto ..Waiting 
                     A_FullOut = GND Aux[0] = VCC END 
                    ELSE BEGIN 
                       IF (ClrA_Full) THEN BEGIN 
                          Aux[0] = GND A_FullOut = VCC END ;goto ..Standby 
                         ELSE BEGIN             ;or stay in ..Active 
                            Aux[0] = VCC A_FullOut = VCC END 
                    END 
               END 
    AFStandby: BEGIN ;code #b10 
                   IF (ResetCond) THEN BEGIN 
                      A_FullOut = GND Aux[0] = VCC END ;goto ..Waiting 
                     ELSE BEGIN 
                        IF (ClrA_Full) THEN BEGIN 
                           A_FullOut = GND Aux[0] = VCC END ;goto ..Waiting 
                          ELSE BEGIN 
                             Aux[0] = VCC A_FullOut = VCC END ;goto ..Active 
                     END 
               END 
    OTHERWISE: BEGIN ;code #b00 
                  A_FullOut = GND Aux[0] = VCC ;goto ..Waiting 
               END 
END ; /* case */ 
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;----------------------------------- Simulation Segment ------------ 
SIMULATION 
TRACE_ON Clk Reset MemnotWrB0 RdnotWr notCSel CtrnotWr StWr StnotOE 
         SDone ClrSDone A_Full ClrA_Full Aux[0..1] A_FullOut SDoneOut 
         BusTrnotLoc1 
;BusTrnotLoc1 action is not tested. It is so elementary... 
          
SETF /Clk /Reset /notOE /BusTrnotLoc1 
 
;Combinatorial outputs 
                                        ;Chip select active 
SETF /MemnotWrB0 /RdnotWr /notCSel      ;Write 
CHECK /CtrnotWr /StWr  StnotOE 
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SETF  MemnotWrB0  RdnotWr                ;Read 
CHECK  CtrnotWr  StWr /StnotOE 
SETF /MemnotWrB0  RdnotWr               ;This never happens!! 
CHECK /CtrnotWr  StWr /StnotOE 
                                        ;Chip select not active 
SETF /MemnotWrB0 /RdnotWr  notCSel      ;Write 
CHECK  CtrnotWr /StWr  StnotOE 
SETF  MemnotWrB0  RdnotWr                ;Read 
CHECK  CtrnotWr /StWr  StnotOE 
SETF /MemnotWrB0  RdnotWr               ;This never happens!! 
CHECK  CtrnotWr /StWr  StnotOE 
 
;NOTE: Preload operations always reffer to the FF output not to the pin. 
;Because PALCE16V8 has low level active outputs on registered MCs, this means 
;it is NECESSARY TO PRELOAD THE NEGATION OF THE DESIRED STATE. 
        ;Reset Test 
SETF Reset 
PRELOAD  SDoneOut  Aux[1]  A_FullOut  Aux[0]    ;State 00 (not specified) 
CLOCKF Clk 
CHECK SDWaitingSim AFWaitingSim 
SETF  SDone  A_Full /ClrSDone /ClrA_Full 
CLOCKF Clk 
CHECK SDWaitingSim AFWaitingSim 
SETF /SDone /A_Full  ClrSDone  ClrA_Full 
CLOCKF Clk 
CHECK SDWaitingSim AFWaitingSim 
PRELOAD  SDoneOut /Aux[1]  A_FullOut /Aux[0]    ;State 01 (..Waiting) 
CLOCKF Clk 
CHECK SDWaitingSim AFWaitingSim 
SETF  SDone  A_Full /ClrSDone /ClrA_Full 
CLOCKF Clk 
CHECK SDWaitingSim AFWaitingSim 
SETF /SDone /A_Full  ClrSDone  ClrA_Full 
CLOCKF Clk 
CHECK SDWaitingSim AFWaitingSim 
PRELOAD /SDoneOut /Aux[1] /A_FullOut /Aux[0]    ;State 11 (..Active) 
CLOCKF Clk 
CHECK SDWaitingSim AFWaitingSim 
SETF  SDone  A_Full /ClrSDone /ClrA_Full 
CLOCKF Clk 
CHECK SDWaitingSim AFWaitingSim 
SETF /SDone /A_Full  ClrSDone  ClrA_Full 
CLOCKF Clk 
CHECK SDWaitingSim AFWaitingSim 
PRELOAD /SDoneOut  Aux[1] /A_FullOut  Aux[0]    ;State 10 (..Standby) 
CLOCKF Clk 
CHECK SDWaitingSim AFWaitingSim 
SETF  SDone  A_Full /ClrSDone /ClrA_Full 
CLOCKF Clk 
CHECK SDWaitingSim AFWaitingSim 
SETF /SDone /A_Full  ClrSDone  ClrA_Full 
CLOCKF Clk 
CHECK SDWaitingSim AFWaitingSim 
                                ;End of Reset - leave in ..Waiting state 
        ;Check SDone 
SETF /Reset /SDone /ClrSDone 
CLOCKF Clk 
CHECK SDWaitingSim 
FOR i := 1 TO 5 DO BEGIN 
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   CLOCKF Clk 
END 
CHECK SDWaitingSim 
SETF  SDone             ;SDone active 
CLOCKF Clk 
CHECK SDActiveSim 
SETF /SDone 
FOR i := 1 TO 5 DO BEGIN 
   CLOCKF Clk 
END 
CHECK SDActiveSim 
FOR i := 1 TO 5 DO BEGIN 
   CLOCKF Clk 
END 
CHECK SDActiveSim 
SETF  ClrSDone          ;Clear SDone... 
CLOCKF Clk 
CHECK SDStandbySim 
SETF /ClrSDone          ;but this was a false pulse 
CLOCKF Clk 
CHECK SDActiveSim       ;and so it must keep output active 
SETF  ClrSDone          ;Now is the real operation 
CLOCKF Clk 
CLOCKF Clk 
CHECK SDWaitingSim 
 
        ;Check A_Full 
SETF /A_Full /ClrA_Full 
CLOCKF Clk 
CHECK AFWaitingSim 
FOR i := 1 TO 5 DO BEGIN 
   CLOCKF Clk 
END 
CHECK AFWaitingSim 
SETF  A_Full             ;A_Full active 
CLOCKF Clk 
CHECK AFActiveSim 
SETF /A_Full 
FOR i := 1 TO 5 DO BEGIN 
   CLOCKF Clk 
END 
CHECK AFActiveSim 
FOR i := 1 TO 5 DO BEGIN 
   CLOCKF Clk 
END 
CHECK AFActiveSim 
SETF  ClrA_Full          ;Clear A_Full... 
CLOCKF Clk 
CHECK AFStandbySim 
SETF /ClrA_Full          ;but this was a false pulse 
CLOCKF Clk 
CHECK AFActiveSim       ;and so it must keep output active 
SETF  ClrA_Full          ;Now is the real operation 
CLOCKF Clk 
CLOCKF Clk 
CHECK AFWaitingSim 
 
TRACE_OFF 
;------------------------------------------------------------------- 



�

��

K,*�
�

�

 



��

K,K�

�

�

�

�

�

�

�


3G�#�6��	�H���6�$3�$'� 0 "�#��%�"%��3 � �6$�%�$! #$��#$������
�



�

��

K,N�
�

�

J�#�6��

�

�

*<���%�$#�-.$ <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< K,L�

K<���"%��1�$3�� -.$�#$�	����# ��� <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< K,M�

N<���"%��1�$3�� -.$�#$�"�!�6%$��#��	��� <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< K,Q�

L<���6�$3�$'� 0 ��$�0$#$� /"$!�%$<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< K,O�

M<���6�$3�$'� 0 ��$�0$#$���! %�)$ <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< K,+�

M<���"%�� $"���'�"%$"�#�����������#$�0I#�!$������
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< KQP�

�

�

�



�

��

K,L�
�

�

*<���%�$#�-.$�

�"� #$�"� 3��0���$"�0�6�$3�$'� 0 "� 4$� 0��%�!�? #$"(� 6$0� !�'��� "�  !%�� ->�"(� 6$0$�)�6%$��"�#��
%�"%��� �"�0�! -.$�#$�0$#�!$��"%��%�� !��0��
	�<�� !�6$0$�4$����4���#$�� � �5!�"��# ��03!�0��% -.$�
#$�6$�%�$! #$��#$������
(� %��#��#$�1�6$03!�:�# #��#$�0$#�!$��"%��%�� !(�1"���"%��->�"��03$"% "�1�
"� �4��6�$� !�# #���� ��# �1"�#�4�6�!# #�"�������%�"� $�3�I3��$�3�$6�""$�#��"�0�! -.$(��.$�4$��3$""7)�!�
$/%��� ��"�!% #$"� 6$�6!�"�)$"<� � � #$: !0��%�(�  � �:�6�-.$� #�"%�"� 0�6�$3�$'� 0 "� �$� 3�$%I%�3$�
3��0�%�� 0� %�"% �� #�� �0 � 4$�0 �  6��%5)�!� $� ��%��4 6�� ��%���  "� #�4����%�"� ���# #�"� 4��6�$� �"<� 	�"% �
4$�0 (� %��#$��0�6$�% � $"� %�"%�"� ��#�)�#� �"� $"�6$03$���%�"�3�$#�?�#$"��0� !I'�6 �3�$'� 05)�!���$�
'� ��#�� 6$�4� �- �#$"� 6$03$���%�"� �	������(� '!$/ !0��%�� 4$��3$""7)�!� %��'����0�'� ��#��6$�4� �- �
�!�) #$<�

�"�0�6�$3�$'� 0 "�#�4���#$"��$"�0$#$"���! %�)$��� /"$!�%$(�#�"%�� � 0H"�� �)���4�6 �� �$3�� -.$�
6$�9��% �#$������!���(�#$����������#$���!�����(�"$/��%�#$�� �"� �6 3 6�# #��#��$3�� ��6$0�$�0$#$�
��! %�)$�#��6$�"%��-.$�#��0�6�$3�$'� 0 "<�

�� ;!%�0$� 0�6�$3�$'� 0 � 4$�� �%�!�? #$�  3�� "� 3 � � '�� �� �0� 4�62���$� #�� 6I#�'$� $�#�(�
0 �� !0��%�(� "�� 3$#�""�0� ��6!���� ��"%��->�"� #�"%�� # "�  $� �����
� �� ��"3�6%�)$"� 6$03$���%�"� #��
"�3$�%�<�	$�3$�%$�#��)�"% �#$�6$�%�$! #$��#$������
(�$�$/9�6%�)$�D� 3�� "�3$#���%�"% �� �$3�� -.$�#$"�
��'�"%$"�#�����������������%��!�' 0�$�6$�%�$! #$��6$0�$�0I#�!$������
<�



�

��

K,M�
�

�

K<���"%��1�$3�� -.$�#$�	����# ����

 
;==================================================================== 
;4 May 1993 
; Sample program to test the Scalar Unit (and Data Store) operation. 
;Due to the AGL "address shift" problem some care must be taken when using 
;the LDA instruction (this use the misplaced bus). When possible it is 
;better to use the INC and DEC AGL instructions. 
 
 Name    "Test SU/DS 1.00" 
 CORG    0                       ;Code Origin 0h 
 START   0                       ;Starting address inside the module 
 
Begin nop     lda pat0 
 nop     rd      ldr             ;Read pat0 and load it in SU 
 nop                             ;with mask. Result 1030 (data part) 
 nop     wr_inc  osr             ;Check it in DS add 0001. It also 
             ;tests the INC with WR in one cycle. 
 ;Shift right SU until 0. Trace execution writing intermediate values 
 ;to DS using sucessive addresses. 
 
cycle1 
      nop             lsr 
 nop     wr_inc  osr 
 brnc cycle1 (2)                 ;Jump if flag 2 (Zero) not set. 
     ;After the cycle check: 
     ;DS add         value (data part) 
     ; 0002          0818 
     ; 0003          040C 
     ; 0004          0206 
     ; 0005          0103 
     ; 0006          0081 
     ; 0007          0040 
     ; 0008          0020 
     ; 0009          0010 
     ; 000A          0008 
     ; 000B          0004 
     ; 000C          0002 
     ; 000D          0001 
     ; 000E          0000 
 ;Decrement AGL to get 0001 value into SU -- MASK VALUE MUST BE FFFF 
 ;which is the default value after memory test -- and shift it left 
 ;until SD15 flaf (6) goes high.  
 nop     rd_dec  ldr 
 nop     inc                     ;AGL points to 000E address 
cycle2 
      nop             lsl 
 nop     wr_inc  osr             ;Doing trace... from DS address 000E 
 brnc cycle2 (6)                 ;Jump if flag 6 (SD15) not set. 
             ;DS addresses 000F to 001D must 
             ;have values 0002 to 8000 (data part) 
             ;shifting left the one from one add 
             ;to the next. 
 ;Test the Arithmetic Shift Right instruction, with the loop SEQ 
 ;instruction. Current SU value will be ASR 7 times. 
 for 7                           ;Initialize FOR cycle (cycle3 goes 
                  ;to the TOS) and load counter with 7 
cycle3 
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      nop             asr 
 nop     wr_inc  osr             ;Trace with DS (from 001E to 0024) 
 djmp_s                          ;Dec counter. Goes to TOS if C != 0 
             ;When C = 0 go to next instruction 
             ;and POP the stack. 
 nop                             ; 
             ; 
 ;Test other 3 flags shifting right the SU until each one is set. 
 ;Once more trace with DS. 
cycle4 
      nop             lsr 
 brnc cycle4 (5)                 ;Jump if flag 5 (SD2) not set. 
 nop     wr_inc  osr             ;Final value 03FC in DS address 0025 
cycle5 
      nop             lsr 
 brnc cycle5 (4)                 ;Jump if flag 4 (SD1) not set. 
 nop     wr_inc  osr             ;Final value 01FE in DS address 0026 
cycle6 
      nop             lsr 
 brnc cycle6 (3)                 ;Jump if flag 3 (SD0) not set. 
 nop     wr_inc  osr             ;Final value 00FF in DS address 0027 
 
 nop fin         ;End of Program. 
 
 DORG    0 
pat0  dw      f0f01234       ;With MASK, SU must load 1030 
sav0  ds      1              ;Check here SU value! 
savn  ds      80             ;Reserve 128 locations to store intermediate 
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;==================================================================== 
; Sample program to test Tag Unit operation. To accomplish the test external 
;signals TagUp (P2 rowA 32) and TagDown (P2 rowC 31) must be set and compared 
;with TagBellow (P2 rowA 31) and TagAbove (P2 rowC 32) respectibally when 
;indicated. 
 
      Name    "Test Tag Unit 1.00" 
      CORG    0                       ;Code Origin 0h 
      START   0                       ;Starting address inside the module 
 
Begin nop rst         ;Set TagBellow and TagAbove to 0 
      nop rst         ;for two cycles... 
      nop hld         ;1 more cycle through hld instruction 
      nop set         ;Set TagBellow and TagAbove to 1 
      nop hld         ;and hold set instruction for two cycles 
      nop hld 
      nop cls         ;Close chain TagUp-->TagBellow and TagDown-->TagAbove 
      nop hld         ;hold it... 
      nop hld 
      nop hld 
      nop fin         ;End of Program. 
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;==================================================================== 
; Absolute module example 
      Name "Test 1"         ; Module name 
      CORG  20                ; Code origin = 20h 
      DORG  10                ; Data origin = 10h 
      START 0                 ; Starting address 
 
Start NOP LDA One             ; DS Load Address 
      NOP RD                  ; DS Read 
      NOP LDR                 ; SU Load 
      NOP LDA Res             ; DS Load Address 
      NOP WR                  ; DS Write 
      NOP OSR                 ; SU Output 
      JMP Lab1                ; Jump to Lab1 
;----------------- 
Lab1  NOP        Fin          ; NOP and Finish flag 
;----------------- 
 
; Data definition 
One   dw    ffff0001  ; Definition of word 0xffff0001 
Res   ds    1         ; Reserve space for one word 
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;==================================================================== 
; Relative module example 
      Name "Test relative"    ; Module name 
Code3 CEQU  3                 ; Definition of absolute locations 
Data100 
      DEQU  100 
      START 0                 ; Starting address 
 
Start NOP LDA One             ; DS Load Address 
      NOP RD                  ; DS Read 
      NOP LDR                 ; SU Load 
      BRCC Lab1 (0)           ; Conditional jump to Lab1 
      NOP LDA Res             ; DS Load Address 
      NOP WR                  ; DS Write 
      NOP OSR                 ; SU Output 
;----------------- 
Lab1  NOP 
      NOP        Fin          ; NOP and Finish flag 
Self  JMP Self 
;----------------- 
      NOP LDA Data100         ; Absolute addresses 
      CALL Code3 
 
;----------------- 
; Data definition 
One   dw    ffff0001  ; Definition of word 0xffff0001 
Res   ds    1         ; Reserve space for one word 
 



�

��

KQP�
�

�

M<���"%�� $"���'�"%$"�#�����������#$�0I#�!$������
�

 
;==================================================================== 
;Sequence of NOP instructions to create a template where it is possible to 
;manually insert instructions for GLiTCH module’s components - the GLiTCH 
;assembler does not generate code for those components. To accomplish the 
;test it is necessary to trace the pipeline register outputs. 
 
NAME  "Test GLiTCH Board pipe register v1.00" 
      CORG    0 
      START   0 
begin cont 
      cont 
      cont 
      cont 
      cont 
      cont 
      cont 
      cont 
      cont 
      cont 
      cont 
      cont 
      cont    fin 
 

�

�������������������������������������������������
�


