Robótica - 

utilização, programação, modelagem e controle de robôs industriais

RESOLUÇÃO DA

SÉRIE DE EXERCÍCIOS 14

Conceitos de programação de robôs industriais – robô ABB

Exercício 14.1(a)  Exemplo de programa implementado no controlador de um robö ABB
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%%%

  VERSION:1

  LANGUAGE:ENGLISH

%%%

MODULE ABB

  PROC main()

    MoveJ [[506.29,0,679.5],[0.5,0,0.866026,0],[0,0,0,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]],v1000,z50,tool0;

    MoveJ [[506.29,0,679.5],[0.5,0,0.866026,0],[0,0,0,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]],v1000,z50,tool0;

    MoveJ [[506.29,0,679.5],[0.5,0,0.866026,0],[0,0,0,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]],v1000,z50,tool0;

    MoveJ [[506.29,0,679.5],[0.5,0,0.866026,0],[0,0,0,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]],v1000,z50,tool0;

  ENDPROC

ENDMODULE

Exercício 14.1(b)  Exemplo de programa implementado no controlador de um robö ABB 

PROC main()

moveJ phome,v500,z10,tool0

moveJ paprox1,v1000,z10,tool0

moveL p1,v500,fine,tool0

moveL p2,v500,fine,tool0

moveL p3,v500,fine,tool0

moveL p4,v500,fine,tool0

moveL p1,v500,fine,tool0

moveJ paprox1,v1000,z10,tool0

ENDPROC

Exercício 14.1(c)  Exemplo de programa implementado no controlador de um robö ABB.



Exercício 14.1(d)  Exemplo de programa implementado no controlador de um robö ABB.

%%%

  VERSION:1

  LANGUAGE:ENGLISH

%%%

%%%

  a posição inicial será Pstart e comando MoveC(pstart,-100,0,0),onde pstart é a posição a ser deslocado, com Xoffset = -100 e Yoffset = 0)

%%%

MODULE CIRC

%%%

  ZONA DE CONSTANTES E VARIÁVEIS

%%%

CONST robtarget pinit:=[[553.01,79.72,1227.25],[0.008541,0.735417, 0.676435,0.039055],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

%%%

  PROCEDURES PRINCIPAL

%%%

  PROC main()

    MoveL pinit,v500,fine,tool0;

    MoveC Offs(pinit,-100,-100,0),Offs(pinit,-200,0,0),v500,z1,tool0;

    MoveC Offs(pinit,-100,100,0),pinit,v500,fine,tool0;

  ENDPROC

ENDMODULE

Exercício 14.2  Exemplo de programa implementado no controlador de um robö ABB. 

PROC main()

moveJ phome,v1000,z10,tool0

moveJ paprox1,v1000,z10,tool0

moveL p1,v500,fine,tool0

moveL p2,v500,fine,tool0

moveL p3,v500,fine,tool0

moveL p4,v500,fine,tool0

moveL p1,v500,fine,tool0

moveJ paprox1,v1000,z10,tool0

moveJ paprox2,v1000,z10,tool0

moveL p5,v500,fine,tool0

moveL p6,v500,fine,tool0

moveL p7,v500,fine,tool0

moveL p8,v500,fine,tool0

moveL p5,v500,fine,tool0

moveJ paprox2,v1000,z10,tool0

moveJ paprox3,v1000,z10,tool0

moveL p9,v500,fine,tool0

moveC p10,p11,v500,z10,tool0

moveC p12,p9,v500,z10,tool0

moveJ paprox3,v1000,z10,tool0

moveJ phome,v1000,z10,tool0

ENDPROC

Exercício 14.3(a)  Exemplo de programa implementado no controlador de um robö ABB 
PROC main()

    TPReadNum reg2,"Quantidade: ";

    FOR i FROM 1 TO reg2 DO

              moveJ phome,v500,z10,tool0

moveJ paprox1,v1000,z10,tool0

moveL p1,v500,fine,tool0

moveL p2,v500,fine,tool0

moveL p3,v500,fine,tool0

moveL p4,v500,fine,tool0

moveL p1,v500,fine,tool0

moveJ paprox1,v1000,z10,tool0

    ENDFOR

ENDPROC

Exercício 14.3(b)  Exemplo de programa implementado no controlador de um robö ABB 
  PROC main()

    TPWrite "Oi Operador...";

    WaitTime 2;

    TPErase;

    TPWrite "O tempo foi de:"\Num:=ClkRead(clock1);

  TPReadFK reg1, "Escolha o desenho: ","Quadrado", "Losango", "Circulo", "Home",  stEmpty;

    ClkReset clock1;

    ClkStart clock1;    

IF reg1=1 THEN

      quadrado;

    ELSE

      IF reg1=2 THEN

        losango;

      ELSE

        IF reg1=3 THEN

          circulo;

        ELSE

          MoveJ phome,v400,z50,Bic;

        ENDIF

      ENDIF

    ENDIF

         ClkStop clock1;

  ENDPROC

Exercício 14.3 (c)  Exemplo de programa implementado no controlador de um robö ABB 

MODULE BANDEIRA

%%%

  ZONA DE CONSTANTES E VARIAVEIS

%%%

%%%

  PROCEDURES BASICAS

%%%

%%%

  DESENHO DE CIRCULO

%%%

  PROC rcirc()

    MoveL p8,v1000,fine,FERRAM;

    MoveC p9,p10,v1000,z10,FERRAM;

    MoveC p11,p8,v1000,z10,FERRAM;

  ENDPROC

%%%

  DESENHO DE TRIANGULO

%%%

  PROC rtri()

    MoveL p5,v1000,fine,FERRAM;

    MoveL p6,v1000,fine,FERRAM;

    MoveL p7,v1000,fine,FERRAM;

    MoveL p5,v1000,fine,FERRAM;

  ENDPROC

%%%

  DESENHO DE QUADRADO

%%%

  PROC rquad()

    MoveL p1,v1000,fine,FERRAM;

    MoveL p2,v1000,fine,FERRAM;

    MoveL p3,v1000,fine,FERRAM;

    MoveL p4,v1000,fine,FERRAM;

    MoveL p1,v1000,fine,FERRAM;

  ENDPROC

END MODULE

Exercício 14.4(a)  Exemplo de programa implementado no controlador de um robö ABB
%%%

  VERSION:1

  LANGUAGE:ENGLISH

%%%

MODULE DISPOSITIVO MECÂNICO

%%%

  ZONA DE CONSTANTES E VARIÁVEIS

%%%

  CONST robtarget paprox5:=[[756.95,153.02,926.91],[0.033001,-0.034186,-0.998769,-0.014296],[0,0,4,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p11:=[[710.28,46.29,921.15],[0.009784,-0.736136,-0.676647,-0.01256],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p12:=[[749.47,63.23,922.45],[0.009791,-0.736138,-0.676645,-0.012563],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p13:=[[738.4,88.95,922.35],[0.009791,-0.736136,-0.676647,-0.012573],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p14:=[[698.25,110.77,921.49],[0.009796,-0.736145,-0.676636,-0.01258],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p15:=[[672.51,169.51,920.67],[0.009826,-0.736117,-0.676666,-0.012567],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p16:=[[686.85,207.74,921.42],[0.009829,-0.736128,-0.676655,-0.012565],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p17:=[[681.41,219.99,921.42],[0.009832,-0.736128,-0.676655,-0.012555],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p18:=[[648.43,205.93,920.38],[0.009843,-0.73611,-0.676674,-0.01253],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p19:=[[659.49,179.9,920.83],[0.009854,-0.736153,-0.676628,-0.012545],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p20:=[[620.82,163.41,919.54],[0.009878,-0.736139,-0.676642,-0.012537],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p21:=[[595.21,222.7,918.64],[0.009887,-0.736167,-0.676612,-0.012549],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p22:=[[634.8,239.14,920.04],[0.009946,-0.736218,-0.676557,-0.012511],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p23:=[[646.16,213.75,920.18],[0.009929,-0.736206,-0.676569,-0.012524],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p24:=[[679.12,228.1,921.18],[0.009964,-0.736245,-0.676527,-0.012494],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p25:=[[673.48,240.64,921.02],[0.009995,-0.736249,-0.676523,-0.012463],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p26:=[[660.34,235.49,920.6],[0.009995,-0.736254,-0.676517,-0.012419],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p27:=[[643.95,274.64,919.95],[0.010016,-0.736263,-0.676507,-0.012431],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p28:=[[748.14,320.08,923.02],[0.010015,-0.736292,-0.676476,-0.012427],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p29:=[[765.5,281.25,923.17],[0.010034,-0.736309,-0.676457,-0.012424],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p30:=[[752.24,274.87,923.27],[0.010025,-0.736317,-0.676449,-0.012419],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p31:=[[757.81,262.52,922.96],[0.010045,-0.736333,-0.676431,-0.012417],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p32:=[[791.3,276.98,923.9],[0.010051,-0.736357,-0.676405,-0.012406],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p33:=[[779.82,303.2,923.15],[0.010044,-0.736369,-0.676392,-0.012421],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p34:=[[818.83,319.79,924.2],[0.010052,-0.736369,-0.676393,-0.012412],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p35:=[[844.76,260.61,924.37],[0.010066,-0.736387,-0.676372,-0.012429],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p36:=[[805.28,243.4,923.77],[0.010075,-0.736393,-0.676365,-0.012427],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p37:=[[793.69,269.1,923.42],[0.01007,-0.736368,-0.676394,-0.012375],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p38:=[[760.14,255,922.61],[0.010073,-0.736374,-0.676386,-0.012392],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p39:=[[766.68,241.87,922.48],[0.010092,-0.73638,-0.67638,-0.01239],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p40:=[[803.74,226.86,923.52],[0.010084,-0.736371,-0.676391,-0.012376],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p41:=[[829.66,167.66,923.42],[0.010099,-0.736394,-0.676365,-0.012382],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p42:=[[817.4,123.69,923.02],[0.010102,-0.736386,-0.676373,-0.012392],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p43:=[[828.92,97.79,922.39],[0.010113,-0.73637,-0.676391,-0.012362],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p44:=[[869.39,114.77,923.43],[0.010106,-0.736377,-0.676383,-0.012356],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p45:=[[861.31,134.32,923.85],[0.010097,-0.736377,-0.676383,-0.012366],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p46:=[[893.64,148.41,924.51],[0.010119,-0.736366,-0.676395,-0.012338],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p47:=[[913.26,102.37,924.71],[0.01013,-0.736367,-0.676395,-0.01233],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p48:=[[881.65,88.36,924.02],[0.010139,-0.736368,-0.676393,-0.012331],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p49:=[[872.23,107.56,924.05],[0.01015,-0.736381,-0.676379,-0.012335],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p50:=[[831.84,90.2,923.35],[0.010136,-0.736379,-0.676382,-0.012321],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p51:=[[830.49,3.49,922.42],[0.010154,-0.736387,-0.676372,-0.01232],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p52:=[[889.76,29.26,923.87],[0.01015,-0.73637,-0.676392,-0.012285],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p53:=[[791.76,65.08,923.66],[0.010703,-0.718287,-0.695548,-0.012789],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p54:=[[799.27,67.79,923.89],[0.01166,-0.699969,-0.713961,-0.012949],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p55:=[[811.69,40.73,923.51],[0.01165,-0.700001,-0.71393,-0.012948],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p56:=[[803.59,37.98,923.35],[0.011663,-0.69999,-0.71394,-0.012957],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p57:=[[795.42,55.96,923.02],[0.011659,-0.700005,-0.713926,-0.01295],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p58:=[[791.63,55.23,923.19],[0.011655,-0.700005,-0.713926,-0.012941],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p59:=[[727.68,226.58,922.26],[0.032838,-0.034026,-0.99878,-0.01423],[0,0,4,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p60:=[[741.68,232.58,922.27],[0.032847,-0.034018,-0.99878,-0.014247],[0,0,4,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p61:=[[774.85,192.46,923.47],[0.032848,-0.034006,-0.998781,-0.01423],[0,0,4,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p62:=[[768.08,189.46,923.08],[0.032873,-0.034009,-0.99878,-0.01424],[0,0,4,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p63:=[[778.5,165.25,923.43],[0.03288,-0.033999,-0.99878,-0.014244],[0,0,4,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p64:=[[771.52,145.04,923.04],[0.032901,-0.034032,-0.998778,-0.014226],[0,0,4,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p65:=[[753.51,152.05,922.82],[0.032912,-0.03404,-0.998777,-0.014248],[0,0,4,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p66:=[[741.51,177.71,922.32],[0.032938,-0.034021,-0.998777,-0.01425],[0,0,4,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p67:=[[735.5,175.7,922.33],[0.032959,-0.034014,-0.998777,-0.014238],[0,0,4,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p68:=[[750.54,173.85,922.61],[0.032941,-0.034086,-0.998774,-0.014267],[0,0,4,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p69:=[[764.2,179.81,922.84],[0.032968,-0.034071,-0.998774,-0.014246],[0,0,4,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p70:=[[769.89,166.39,923.08],[0.032982,-0.034119,-0.998772,-0.014267],[0,0,4,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p71:=[[756.94,161.02,923.02],[0.033015,-0.03414,-0.99877,-0.014287],[0,0,4,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p72:=[[756.96,153,922.81],[0.033001,-0.034237,-0.998767,-0.014291],[0,0,4,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p73:=[[765.92,157.17,923.1],[0.033031,-0.034309,-0.998763,-0.014321],[0,0,4,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p74:=[[775.25,161.21,923.5],[0.033016,-0.034271,-0.998765,-0.014306],[0,0,4,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p75:=[[983.93,218.71,1140.43],[0.000487,-0.230251,-0.694711,-0.681441],[0,0,0,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p76:=[[983.92,218.72,1140.42],[0.000485,-0.230216,-0.694729,-0.681434],[0,0,0,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p77:=[[983.93,218.71,1140.43],[0.000481,-0.23023,-0.694717,-0.681441],[0,0,0,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p78:=[[929.59,0,1414.25],[0.510184,0,0.860066,0],[0,0,0,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p79:=[[929.59,0,1414.25],[0.510184,0,0.860066,0],[0,0,0,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p80:=[[929.59,0,1414.25],[0.510184,0,0.860066,0],[0,0,0,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p81:=[[929.59,0,1414.25],[0.510184,0,0.860066,0],[0,0,0,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p82:=[[929.59,0,1414.25],[0.510184,0,0.860066,0],[0,0,0,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p83:=[[929.59,0,1414.25],[0.510184,0,0.860066,0],[0,0,0,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p84:=[[929.59,0,1414.25],[0.510184,0,0.860066,0],[0,0,0,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p85:=[[929.59,0,1414.25],[0.510184,0,0.860066,0],[0,0,0,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget paprox4:=[[750.52,173.86,930.31],[0.03293,-0.034042,-0.998776,-0.014259],[0,0,4,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p10:=[[701.65,64.79,921.33],[0.009783,-0.736126,-0.676657,-0.012577],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p9:=[[668.99,50.83,920.57],[0.009802,-0.736101,-0.676684,-0.012584],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p8:=[[688.57,5.03,920.69],[0.009804,-0.736093,-0.676693,-0.012573],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p7:=[[721.42,19.28,921.74],[0.00979,-0.736111,-0.676673,-0.012605],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget paprox3:=[[727.68,227.59,933.26],[0.032843,-0.033992,-0.998781,-0.014238],[0,0,4,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p6:=[[712.65,38.55,921.28],[0.009786,-0.736103,-0.676682,-0.012602],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p5:=[[752.05,55.91,922.42],[0.009775,-0.736105,-0.676679,-0.012597],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p4:=[[817.04,-2.14,923.43],[0.009749,-0.73608,-0.676708,-0.012613],[-1,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p3:=[[757.55,-27.58,921.92],[0.00975,-0.736077,-0.676711,-0.012605],[-1,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p2:=[[769.55,-52.83,921.92],[0.009744,-0.736079,-0.676709,-0.012617],[-1,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget p1:=[[901.38,2.59,924.77],[0.009732,-0.736074,-0.676714,-0.012623],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget paprox2:=[[793.63,65.08,942.44],[0.009764,-0.736088,-0.676699,-0.012576],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget paprox1:=[[899.72,3.58,942.47],[0.009737,-0.736059,-0.67673,-0.012606],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

  CONST robtarget phome:=[[553.65,80,1117.11],[0.008541,0.735417,0.676435,0.039056],[0,0,9,0],[9E+009,9E+009,9E+009,9E+009,9E+009,9E+009]];

PERS tooldata FERRAM:=[TRUE,[[-4.72519,-6.5932,109.842],[1,0,0,0]],[0.3,[85,0,65],[1,0,0,0],0.01,0.01,0.01]];

%%%

  PROCEDURES

%%%


 PROC te()

    MoveJ paprox5,v1000,z10,FERRAM;

    MoveL p72,v500,fine,FERRAM;

    MoveL p74,v500,fine,FERRAM;

    MoveL p73,v500,fine,FERRAM;

    MoveL p64,v500,fine,FERRAM;

    MoveJ paprox5,v1000,z10,FERRAM;

  ENDPROC

  PROC quadrado()

    MoveJ paprox4,v1000,z10,FERRAM;

    MoveL p68,v500,fine,FERRAM;

    MoveL p69,v500,fine,FERRAM;

    MoveL p70,v500,fine,FERRAM;

    MoveL p71,v500,fine,FERRAM;

    MoveL p68,v500,fine,FERRAM;

    MoveJ paprox4,v1000,z10,FERRAM;

  ENDPROC

  PROC piloto()

    MoveJ paprox3,v1000,z10,FERRAM;

    MoveL p59,v500,fine,FERRAM;

    MoveL p60,v500,fine,FERRAM;

    MoveL p61,v500,fine,FERRAM;

    MoveL p62,v500,fine,FERRAM;

    MoveL p63,v500,fine,FERRAM;

    MoveC p64,p65,v500,fine,FERRAM;

    MoveL p66,v500,fine,FERRAM;

    MoveL p67,v500,fine,FERRAM;

    MoveL p59,v500,fine,FERRAM;

    MoveJ paprox3,v1000,z10,FERRAM;

  ENDPROC

  PROC numero1()

    MoveJ paprox2,v1000,z10,FERRAM;

    MoveL p53,v500,fine,FERRAM;

    MoveL p54,v500,fine,FERRAM;

    MoveL p55,v500,fine,FERRAM;

    MoveL p56,v500,fine,FERRAM;

    MoveL p57,v500,fine,FERRAM;

    MoveL p58,v500,fine,FERRAM;

    MoveL p53,v500,fine,FERRAM;

    MoveJ paprox2,v1000,z10,FERRAM;

  ENDPROC

  PROC contorno()

    MoveJ paprox1,v1000,z10,FERRAM;

    MoveL p1,v500,fine,FERRAM;

    MoveL p2,v500,fine,FERRAM;

    MoveL p3,v500,fine,FERRAM;

    MoveL p4,v500,fine,FERRAM;

    MoveL p5,v500,fine,FERRAM;

    MoveL p6,v500,fine,FERRAM;

    MoveL p7,v500,fine,FERRAM;

    MoveL p8,v500,fine,FERRAM;

    MoveL p9,v500,fine,FERRAM;

    MoveL p10,v500,fine,FERRAM;

    MoveL p11,v500,fine,FERRAM;

    MoveL p12,v500,fine,FERRAM;

    MoveL p13,v500,fine,FERRAM;

    MoveL p14,v500,fine,FERRAM;

    MoveL p15,v500,fine,FERRAM;

    MoveL p16,v500,fine,FERRAM;

    MoveL p17,v500,fine,FERRAM;

    MoveL p18,v500,fine,FERRAM;

    MoveL p19,v500,fine,FERRAM;

    MoveL p20,v500,fine,FERRAM;

    MoveL p21,v500,fine,FERRAM;

    MoveL p22,v500,fine,FERRAM;

    MoveL p23,v500,fine,FERRAM;

    MoveL p24,v500,fine,FERRAM;

    MoveL p25,v500,fine,FERRAM;

    MoveL p26,v500,fine,FERRAM;

    MoveL p27,v500,fine,FERRAM;

    MoveL p28,v500,fine,FERRAM;

    MoveL p29,v500,fine,FERRAM;

    MoveL p30,v500,fine,FERRAM;

    MoveL p31,v500,fine,FERRAM;

    MoveL p32,v500,fine,FERRAM;

    MoveL p33,v500,fine,FERRAM;

    MoveL p34,v500,fine,FERRAM;

    MoveL p35,v500,fine,FERRAM;

    MoveL p36,v500,fine,FERRAM;

    MoveL p37,v500,fine,FERRAM;

    MoveL p38,v500,fine,FERRAM;

    MoveL p39,v500,fine,FERRAM;

    MoveL p40,v500,fine,FERRAM;

    MoveL p41,v500,fine,FERRAM;

    MoveL p42,v500,fine,FERRAM;

    MoveL p43,v500,fine,FERRAM;

    MoveL p44,v500,fine,FERRAM;

    MoveL p45,v500,fine,FERRAM;

    MoveL p46,v500,fine,FERRAM;

    MoveL p47,v500,fine,FERRAM;

    MoveL p48,v500,fine,FERRAM;

    MoveL p49,v500,fine,FERRAM;

    MoveL p50,v500,fine,FERRAM;

    MoveL p51,v500,fine,FERRAM;

    MoveL p52,v500,fine,FERRAM;

    MoveL p1,v500,fine,FERRAM;

    MoveJ paprox1,v1000,z10,FERRAM;

  ENDPROC

  PROC rcirc()

    MoveL p8,v1000,fine,FERRAM;

    MoveC p9,p10,v1000,z10,FERRAM;

    MoveC p11,p8,v1000,z10,FERRAM;

  ENDPROC

  PROC rtri()

    MoveL p5,v1000,fine,FERRAM;

    MoveL p6,v1000,fine,FERRAM;

    MoveL p7,v1000,fine,FERRAM;

    MoveL p5,v1000,fine,FERRAM;

  ENDPROC

  PROC rquad()

    MoveL p1,v1000,fine,FERRAM;

    MoveL p2,v1000,fine,FERRAM;

    MoveL p3,v1000,fine,FERRAM;

    MoveL p4,v1000,fine,FERRAM;

    MoveL p1,v1000,fine,FERRAM;

  ENDPROC

%%%

  PROCEDURE PRINCIPAL

%%%

  PROC main()
    MoveJ phome,v1000,z10,FERRAM;

    contorno;

    numero1;

    piloto;

    quadrado;

    te;

    MoveJ phome,v1000,z10,FERRAM;

  ENDPROC

ENDMODULE

%%%

  FINAL DO MODULO PRINCIPAL

%%%
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MODULE DISPOSITIVO MECÂNICO

%%%

  ZONA DE CONSTANTES E VARIÁVEIS

%%%

%%%

  ZONA DE PROCEDURES

%%%

  PROC te()

    MoveJ paprox5,v1000,z10,FERRAM;

    MoveL p72,v500,fine,FERRAM;

    MoveL p74,v500,fine,FERRAM;

    MoveL p73,v500,fine,FERRAM;

    MoveL p64,v500,fine,FERRAM;

    MoveJ paprox5,v1000,z10,FERRAM;

  ENDPROC

  PROC quadrado()

    MoveJ paprox4,v1000,z10,FERRAM;

    MoveL p68,v500,fine,FERRAM;

    MoveL p69,v500,fine,FERRAM;

    MoveL p70,v500,fine,FERRAM;

    MoveL p71,v500,fine,FERRAM;

    MoveL p68,v500,fine,FERRAM;

    MoveJ paprox4,v1000,z10,FERRAM;

  ENDPROC

PROC piloto()

    MoveJ paprox3,v1000,z10,FERRAM;

    MoveL p59,v500,fine,FERRAM;

    MoveL p60,v500,fine,FERRAM;

    MoveL p61,v500,fine,FERRAM;

    MoveL p62,v500,fine,FERRAM;

    MoveL p63,v500,fine,FERRAM;

    MoveC p64,p65,v500,fine,FERRAM;

    MoveL p66,v500,fine,FERRAM;

    MoveL p67,v500,fine,FERRAM;

    MoveL p59,v500,fine,FERRAM;

    MoveJ paprox3,v1000,z10,FERRAM;

  ENDPROC

  PROC numero1()

    MoveJ paprox2,v1000,z10,FERRAM;

    MoveL p53,v500,fine,FERRAM;

    MoveL p54,v500,fine,FERRAM;

    MoveL p55,v500,fine,FERRAM;

    MoveL p56,v500,fine,FERRAM;

    MoveL p57,v500,fine,FERRAM;

    MoveL p58,v500,fine,FERRAM;

    MoveL p53,v500,fine,FERRAM;

    MoveJ paprox2,v1000,z10,FERRAM;

  ENDPROC

  PROC contorno()

    MoveJ paprox1,v1000,z10,FERRAM;

    MoveL p1,v500,fine,FERRAM;

    MoveL p2,v500,fine,FERRAM;

    MoveL p3,v500,fine,FERRAM;

    MoveL p4,v500,fine,FERRAM;

    MoveL p5,v500,fine,FERRAM;

    MoveL p6,v500,fine,FERRAM;

    MoveL p7,v500,fine,FERRAM;

    MoveL p8,v500,fine,FERRAM;

    MoveL p9,v500,fine,FERRAM;

    MoveL p10,v500,fine,FERRAM;

    MoveL p11,v500,fine,FERRAM;

    MoveL p12,v500,fine,FERRAM;

    MoveL p13,v500,fine,FERRAM;

    MoveL p14,v500,fine,FERRAM;

    MoveL p15,v500,fine,FERRAM;

    MoveL p16,v500,fine,FERRAM;

    MoveL p17,v500,fine,FERRAM;

    MoveL p18,v500,fine,FERRAM;

    MoveL p19,v500,fine,FERRAM;

    MoveL p20,v500,fine,FERRAM;

    MoveL p21,v500,fine,FERRAM;

    MoveL p22,v500,fine,FERRAM;

    MoveL p23,v500,fine,FERRAM;

    MoveL p24,v500,fine,FERRAM;

    MoveL p25,v500,fine,FERRAM;

    MoveL p26,v500,fine,FERRAM;

    MoveL p27,v500,fine,FERRAM;

    MoveL p28,v500,fine,FERRAM;

    MoveL p29,v500,fine,FERRAM;

    MoveL p30,v500,fine,FERRAM;

    MoveL p31,v500,fine,FERRAM;

    MoveL p32,v500,fine,FERRAM;

    MoveL p33,v500,fine,FERRAM;

    MoveL p34,v500,fine,FERRAM;

    MoveL p35,v500,fine,FERRAM;

    MoveL p36,v500,fine,FERRAM;

    MoveL p37,v500,fine,FERRAM;

    MoveL p38,v500,fine,FERRAM;

    MoveL p39,v500,fine,FERRAM;

    MoveL p40,v500,fine,FERRAM;

    MoveL p41,v500,fine,FERRAM;

    MoveL p42,v500,fine,FERRAM;

    MoveL p43,v500,fine,FERRAM;

    MoveL p44,v500,fine,FERRAM;

    MoveL p45,v500,fine,FERRAM;

    MoveL p46,v500,fine,FERRAM;

    MoveL p47,v500,fine,FERRAM;

    MoveL p48,v500,fine,FERRAM;

    MoveL p49,v500,fine,FERRAM;

    MoveL p50,v500,fine,FERRAM;

    MoveL p51,v500,fine,FERRAM;

    MoveL p52,v500,fine,FERRAM;

    MoveL p1,v500,fine,FERRAM;

    MoveJ paprox1,v1000,z10,FERRAM;

  ENDPROC

  PROC rcirc()

    MoveL p8,v1000,fine,FERRAM;

    MoveC p9,p10,v1000,z10,FERRAM;

    MoveC p11,p8,v1000,z10,FERRAM;

  ENDPROC

  PROC rtri()

    MoveL p5,v1000,fine,FERRAM;

    MoveL p6,v1000,fine,FERRAM;

    MoveL p7,v1000,fine,FERRAM;

    MoveL p5,v1000,fine,FERRAM;

  ENDPROC

  PROC rquad()

    MoveL p1,v1000,fine,FERRAM;

    MoveL p2,v1000,fine,FERRAM;

    MoveL p3,v1000,fine,FERRAM;

    MoveL p4,v1000,fine,FERRAM;

    MoveL p1,v1000,fine,FERRAM;

  ENDPROC

  PROC main()

    MoveJ phome,v1000,z10,FERRAM;

    TPWrite "boa tarde";

    WaitTime 1;

    TPReadFK reg1,"escolha peca abaixo","contorno", "numero1", "cockpit","quadrado", "te";

      IF reg1=3 THEN

      piloto;

    ELSE

      IF reg1=1 THEN

        contorno;

      ELSE

        IF reg1=2 THEN

          numero1;

        ELSE

          IF reg1=4 THEN

            quadrado;

          ELSE

            te;

          ENDIF

        ENDIF

      ENDIF

    ENDIF

  ENDPROC

ENDMODULE
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  PROC main()

    MoveJ phome,v1000,z10,FERRAM;

    TPWrite "boa tarde";

    WaitTime 1;

    TPReadFK reg1,"escolha peca abaixo","contorno","numero1", "cockpit","quadrado","te";

    TPReadNum reg2,"Quantidade";

    ClkReset clock1;

    ClkStart clock1;

    FOR i FROM 1 TO reg2 DO

      IF reg1=3 THEN

        piloto;

      ELSE

        IF reg1=1 THEN

          contorno;

        ELSE

          IF reg1=2 THEN

            numero1;

          ELSE

            IF reg1=4 THEN

              quadrado;

            ELSE

              te;

            ENDIF

          ENDIF

        ENDIF

      ENDIF

    ENDFOR

    ClkStop clock1;

    TPWrite "TEMPO DE CICLO = "\Num:=ClkRead(clock1);

    WaitTime 2;

  ENDPROC

ENDMODULE
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MODULE DISPOSITIVO MECÂNICO

  %%%

  ZONA DE VARIÁVEIS POSIÇOES E OUTRAS

  %%%

  VAR clock clock5;

  VAR clock clock4;

  VAR clock clock3;

  VAR clock clock2;

  %%%

  ZONA DE PROCEDURES

  %%%

  PROC te()

   ..............

  ENDPROC

  PROC quadrado()

   ............
  ENDPROC

  PROC piloto()

   ............
  ENDPROC

  PROC numero1()

   ............
  ENDPROC

  PROC contorno()

   ............

  ENDPROC

  PROC rcirc()

   ............
  ENDPROC

  PROC rtri()

    ............

  ENDPROC
  PROC rquad()

    ............
  ENDPROC

PROC main()

    MoveJ phome,v1000,z10,FERRAM;

    TPWrite "boa tarde";

    WaitTime 1;

    TPReadFK reg1,"escolha peca abaixo","contorno", "numero1", "cockpit", "quadrado","te";

    TPReadNum reg2,"Quantidade";

    ClkReset clock1;

    ClkReset clock2;

    ClkReset clock3;

    ClkReset clock4;

    ClkReset clock5;

    FOR i FROM 1 TO reg2 DO

      IF reg1=3 THEN

        ClkStart clock1;

        piloto;

      ELSE

        IF reg1=1 THEN

          ClkStart clock2;

          contorno;

        ELSE

          IF reg1=2 THEN
            ClkStart clock3;

            numero1;

          ELSE

            IF reg1=4 THEN

              ClkStart clock4;

              quadrado;

            ELSE

              ClkStart clock5;

              te;

            ENDIF

          ENDIF

        ENDIF

      ENDIF

    ENDFOR

    ClkStop clock1;

    ClkStop clock2;

    ClkStop clock3;

    ClkStop clock4;

    ClkStop clock5;

    TPWrite "TEMPO DE CICLO = "\Num:=ClkRead(clock1);

    TPWrite "TEMPO DE CICLO = "\Num:=ClkRead(clock2);

    TPWrite "TEMPO DE CICLO = "\Num:=ClkRead(clock3);

    TPWrite "TEMPO DE CICLO = "\Num:=ClkRead(clock4);

    TPWrite "TEMPO DE CICLO = "\Num:=ClkRead(clock5);

    WaitTime 5;

  ENDPROC

ENDMODULE
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%%%

    VERSION:1

    LANGUAGE:ENGLISH

%%%

MODULE JOGO

  CONST jointtarget P_HOME:=[[2.54,-12.88,15.48,9.56,-15.43,77.35], [9E+09,9E+09,9E+09,9E+09,9E+09,9E+09]];

  CONST robtarget P1:=[[1042.44,2.68,860.55], [0.513541,0.485915,0.515777,0.483877], [0,0,0,0],[9E+09,9E+09,9E+09,9E+09,9E+09,9E+09]];

  CONST ROBTARGET P2:=[[0,0,0],[0,0,0,0],[0,0,0,0],[0,0,0,0,0,0]];

VAR NUM multiplicacao:=10;

VAR NUM zminimo:=5;

VAR NUM zmaximo:=15;

VAR NUM tecla:=10;

VAR STRING comecar:="o";

VAR STRING posicao{9};

VAR NUM m;

VAR STRING primeiravez:="sim";

VAR NUM desenho{9,2};

!--------------------------------------------------------

!PROGRAMA PRINCIPAL                                     !

!                                                       !

!PROCEDURE MAIN()                                       !

!--------------------------------------------------------

PROC MAIN()


desenho{1,1}:=15;


desenho{1,2}:=-5;


desenho{2,1}:=15;


desenho{2,2}:=5;


desenho{3,1}:=15;


desenho{3,2}:=15;


desenho{4,1}:=25;


desenho{4,2}:=-5;


desenho{5,1}:=25;


desenho{5,2}:=5;


desenho{6,1}:=25;


desenho{6,2}:=15;


desenho{7,1}:=35;


desenho{7,2}:=-5;


desenho{8,1}:=35;


desenho{8,2}:=5;


desenho{9,1}:=35;


desenho{9,2}:=15;

   TPERASE;

   TPWRITE "Aguarde posicionando robo";

   MOVEABSJ P_HOME\NOEOFFS,VMAX,FINE,TOOL0;

   IF primeiravez="sim" THEN

      primeiravez:="nao";

   ELSE

      guardarcaneta;  

      MOVEABSJ P_HOME\NOEOFFS,VMAX,FINE,TOOL0;

      MOVEJ P2,V200,FINE,TOOL0;

      pegarapagador;

      apagartabuleiro;

      guardarapagador;

   ENDIF

   MOVEJ P1,V200,FINE,TOOL0;

   MOVEL OFFS(P1,0*multiplicacao,0*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;

   pegarcaneta;

   desentabuleiro;

   novojogo;

   jogar;   

ENDPROC

!--------------------------------------------------------

!ROTINA PARA PEGAR A CANETA                             !

!                                                       !

!PROCEDURE PEGARCANETA()                                !

!--------------------------------------------------------

PROC PEGARCANETA()

   TPERASE;

   TPWRITE "Pegando a caneta";

   MOVEJ OFFS(P1,0*multiplicacao,0*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;

   MOVEJ OFFS(P1,0*multiplicacao,-45*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;

   SET garra;   

   WAITTIME 10;

   MOVEL OFFS(P1,0*multiplicacao,-45*multiplicacao,zmaximo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,10*multiplicacao,-45*multiplicacao,zmaximo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,10*multiplicacao,-45*multiplicacao,5+zminimo*multiplicacao),V100,FINE,TOOL0;

   RESET garra;

   WAITTIME 10;

   MOVEL OFFS(P1,10*multiplicacao,-45*multiplicacao,zmaximo*multiplicacao),V100,FINE,TOOL0;   

   MOVEJ OFFS(P1,0*multiplicacao,0*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;

ENDPROC

!--------------------------------------------------------

!ROTINA PARA GUARDAR A CANETA                           !

!                                                       !

!PROCEDURE GUARDARCANETA()                              !

!--------------------------------------------------------

PROC GUARDARCANETA()

   TPERASE;

   TPWRITE "Guardando a caneta";

   MOVEJ OFFS(P1,0*multiplicacao,0*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;

   MOVEJ OFFS(P1,10*multiplicacao,-45*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;   

   MOVEL OFFS(P1,10*multiplicacao,-45*multiplicacao,zmaximo*multiplicacao),V100,FINE,TOOL0;   

   MOVEL OFFS(P1,10*multiplicacao,-45*multiplicacao,5+zminimo*multiplicacao),V100,FINE,TOOL0;

   SET garra;

   WAITTIME 10;

   MOVEL OFFS(P1,10*multiplicacao,-45*multiplicacao,zmaximo*multiplicacao),V100,FINE,TOOL0;   

   MOVEL OFFS(P1,10*multiplicacao,-45*multiplicacao,zmaximo*multiplicacao),V100,FINE,TOOL0;   

   MOVEJ OFFS(P1,0*multiplicacao,0*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;

ENDPROC

!--------------------------------------------------------

!ROTINA PARA PEGAR O APAGADOR                           !

!                                                       !

!PROCEDURE PEGARAPAGADOR()                              !

!--------------------------------------------------------

PROC PEGARAPAGADOR()

   TPERASE;

   TPWRITE "Pegando o apagador";

   MOVEJ OFFS(P2,0*multiplicacao,0*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;

   MOVEJ OFFS(P2,10*multiplicacao,-30*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;

   SET garra;  

   WAITTIME 10;

   MOVEL OFFS(P2,10*multiplicacao,-30*multiplicacao,zmaximo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P2,10*multiplicacao,-30*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   RESET garra;

   MOVEL OFFS(P2,10*multiplicacao,-30*multiplicacao,zmaximo*multiplicacao),V100,FINE,TOOL0;   

   MOVEJ OFFS(P2,0*multiplicacao,0*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;

ENDPROC

!--------------------------------------------------------

!ROTINA PARA GUARDAR O APAGADOR                         !

!                                                       !

!PROCEDURE GUARDARPAGADOR()                             !

!--------------------------------------------------------

PROC GUARDARAPAGADOR()

   TPERASE;

   TPWRITE "Guardando o apagador";

   MOVEJ OFFS(P2,0*multiplicacao,0*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;

   MOVEJ OFFS(P2,10*multiplicacao,-30*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;   

   MOVEL OFFS(P2,10*multiplicacao,-30*multiplicacao,zmaximo*multiplicacao),V100,FINE,TOOL0;   

   MOVEL OFFS(P2,10*multiplicacao,-30*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   RESET garra;

   WAITTIME 10;

   MOVEL OFFS(P2,10*multiplicacao,-30*multiplicacao,zmaximo*multiplicacao),V100,FINE,TOOL0;   

   MOVEJ OFFS(P2,0*multiplicacao,0*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;

ENDPROC

!--------------------------------------------------------

!ROTINA PARA APAGAR TABULEIRO                           !

!                                                       !

!PROCEDURE APAGARTABULEIRO()                            !

!--------------------------------------------------------

PROC APAGARTABULEIRO()

   TPERASE;

   TPWRITE "Apagando o tabuleiro do jogo";

   MOVEJ OFFS(P1,0*multiplicacao,0*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;

   MOVEJ OFFS(P1,5*multiplicacao,-15*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;

   MOVEL OFFS(P1,5*multiplicacao,-15*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,5*multiplicacao,25*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,10*multiplicacao,25*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,10*multiplicacao,-15*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,15*multiplicacao,-15*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,15*multiplicacao,25*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,20*multiplicacao,25*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,20*multiplicacao,-15*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,25*multiplicacao,-15*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,25*multiplicacao,25*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,30*multiplicacao,25*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,30*multiplicacao,-15*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,35*multiplicacao,-15*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,35*multiplicacao,25*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,40*multiplicacao,25*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,40*multiplicacao,-15*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,45*multiplicacao,-15*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,45*multiplicacao,25*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,45*multiplicacao,25*multiplicacao,zmaximo*multiplicacao),V100,FINE,TOOL0;

   MOVEJ OFFS(P1,0*multiplicacao,0*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;

ENDPROC

!--------------------------------------------------------

!ROTINA PARA DESENHAR O TABULEIRO                       !

!                                                       !

!PROCEDURE DESENTABULEIRO()                           !

!--------------------------------------------------------

PROC DESENTABULEIRO()

   TPERASE;

   TPWRITE "Desenhando o tabuleiro do jogo";

   MOVEJ OFFS(P1,0*multiplicacao,0*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;

   MOVEJ OFFS(P1,10*multiplicacao,0*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;

   MOVEL OFFS(P1,10*multiplicacao,0*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,40*multiplicacao,0*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,40*multiplicacao,0*multiplicacao,zmaximo*multiplicacao),V100,FINE,TOOL0;

   MOVEJ OFFS(P1,10*multiplicacao,10*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;

   MOVEL OFFS(P1,10*multiplicacao,10*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,40*multiplicacao,10*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,40*multiplicacao,10*multiplicacao,zmaximo*multiplicacao),V100,FINE,TOOL0;

   MOVEJ OFFS(P1,20*multiplicacao,-10*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;

   MOVEL OFFS(P1,20*multiplicacao,-10*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,20*multiplicacao,20*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,20*multiplicacao,20*multiplicacao,zmaximo*multiplicacao),V100,FINE,TOOL0;

   MOVEJ OFFS(P1,30*multiplicacao,-10*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;

   MOVEL OFFS(P1,30*multiplicacao,-10*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,30*multiplicacao,20*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,30*multiplicacao,20*multiplicacao,zmaximo*multiplicacao),V100,FINE,TOOL0;

   MOVEJ OFFS(P1,0*multiplicacao,0*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;

ENDPROC

!----------------------------------------------------------------

!ROTINA PARA DESENHAR O X                                       !

!                                                               !

!PROCEDURE DESENHA_X(NUM POSICAO)                               !

!----------------------------------------------------------------

PROC DESENHA_X(NUM posicao)

   TPERASE;

   TPWRITE "Desenhando o X";

   MOVEJ OFFS(P1,0*multiplicacao,0*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;

   MOVEJ OFFS(P1,desenho{posicao,1}*multiplicacao,desenho{posicao,2}*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;

   MOVEL OFFS(P1,desenho{posicao,1}*multiplicacao-30,desenho{posicao,2}*multiplicacao+30,zmaximo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,desenho{posicao,1}*multiplicacao-30,desenho{posicao,2}*multiplicacao+30,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,desenho{posicao,1}*multiplicacao+30,desenho{posicao,2}*multiplicacao-30,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,desenho{posicao,1}*multiplicacao+30,desenho{posicao,2}*multiplicacao-30,zmaximo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,desenho{posicao,1}*multiplicacao,desenho{posicao,2}*multiplicacao,zmaximo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,desenho{posicao,1}*multiplicacao-30,desenho{posicao,2}*multiplicacao-30,zmaximo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,desenho{posicao,1}*multiplicacao-30,desenho{posicao,2}*multiplicacao-30,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,desenho{posicao,1}*multiplicacao+30,desenho{posicao,2}*multiplicacao+30,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,desenho{posicao,1}*multiplicacao+30,desenho{posicao,2}*multiplicacao+30,zmaximo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,desenho{posicao,1}*multiplicacao,desenho{posicao,2}*multiplicacao,zmaximo*multiplicacao),V100,FINE,TOOL0;

   MOVEJ OFFS(P1,0*multiplicacao,0*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;

ENDPROC

!----------------------------------------------------------------

!ROTINA PARA DESENHAR A O                                       !

!                                                               !

!PROCEDURE DESENHA_O(NUM POSICAO)                               !

!----------------------------------------------------------------

PROC DESENHA_O(NUM posicao)

   TPERASE;

   TPWRITE "Desenhando a O";

   MOVEJ OFFS(P1,0*multiplicacao,0*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;

   MOVEJ OFFS(P1,desenho{posicao,1}*multiplicacao,desenho{posicao,2}*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;  

   MOVEL OFFS(P1,desenho{posicao,1}*multiplicacao+30,desenho{posicao,2}*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;  

   MOVEL OFFS(P1,desenho{posicao,1}*multiplicacao+30,desenho{posicao,2}*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;  

   MOVEC OFFS(P1,desenho{posicao,1}*multiplicacao-30,desenho{posicao,2}*multiplicacao,zminimo*multiplicacao),OFFS(P1,desenho{posicao,1}*multiplicacao,desenho{posicao,2}*multiplicacao-30,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEC OFFS(P1,desenho{posicao,1}*multiplicacao+30,desenho{posicao,2}*multiplicacao,zminimo*multiplicacao),OFFS(P1,desenho{posicao,1}*multiplicacao,desenho{posicao,2}*multiplicacao+30,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,desenho{posicao,1}*multiplicacao+30,desenho{posicao,2}*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;     

   MOVEJ OFFS(P1,0*multiplicacao,0*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;   

ENDPROC

!------------------------------------------------------------------------

!ROTINA PARA FAZER O TRACO                                              !

!                                                                       !

!PROCEDURE TRACO(NUM x_inicial,NUM y_inicial,NUM x_final,NUM y_final)   !

!------------------------------------------------------------------------

PROC TRACO(NUM x_inicial,NUM y_inicial,NUM x_final,NUM y_final)

   TPERASE;

   TPWRITE "Desenhando o traco";

   MOVEJ OFFS(P1,0*multiplicacao,0*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;

   MOVEJ OFFS(P1,x_inicial*multiplicacao,y_inicial*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;

   MOVEL OFFS(P1,x_inicial*multiplicacao,y_inicial*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,x_final*multiplicacao,y_final*multiplicacao,zminimo*multiplicacao),V100,FINE,TOOL0;

   MOVEL OFFS(P1,x_final*multiplicacao,y_final*multiplicacao,zmaximo*multiplicacao),V100,FINE,TOOL0;

   MOVEJ OFFS(P1,0*multiplicacao,0*multiplicacao,zmaximo*multiplicacao),V200,FINE,TOOL0;

ENDPROC

!--------------------------------------------------------

!ROTINA DE JOGAR                                        !

!                                                       !

!PROCEDURE JOGAR()                                      !

!--------------------------------------------------------

PROC JOGAR()

   VAR STRING botlivre:=".";

   VAR STRING ppassou;   

   !Testa se a posicao ja esta preenchida

   comecar:="o";

   TPREADNUM tecla, "Informe a posicao jogador, de 1 a 9";

   IF tecla &lt;= 0 or tecla &gt; 9 THEN

      TPWRITE "ESTA COORDENADA NAO FOI ACEITA, POR FAVOR ESCOLHA DE 1 a 9";

      WAITTIME 10;

      jogar;

   ENDIF

   IF posicao{tecla}&lt;&gt;"." THEN

      TPWRITE "Esta posicao ja foi preenchida!!!!";

      WAITTIME 10;

      Jogar;

   ENDIF

   posicao{tecla}:="x";

   desenha_x tecla;

   !Apos a jogada do jogador testa para saber se ele ganhou------------------

   !Testa primeira linha horizontal

   IF posicao{1}="x" AND posicao{2}="x" AND posicao{3}="x" THEN

      traco 15,-8,15,18;

      GOTO mensx;

   ENDIF

   !Testa segunda linha horizontal

   IF posicao{4}="x" AND posicao{5}="x" AND posicao{6}="x" THEN

      traco 25,-8,25,18;

      GOTO mensx;

   ENDIF

   !Testa terceira linha horizontal

   IF posicao{7}="x" AND posicao{8}="x" AND posicao{9}="x" THEN

      traco 35,-8,35,18;

      GOTO mensx;

   ENDIF

   !Testa primeira linha vertical

   IF posicao{1}="x" AND posicao{4}="x" AND posicao{7}="x" THEN

      traco 12,-5,38,-5;

      GOTO mensx;

   ENDIF

   !Testa segunda linha vertical

   IF posicao{2}="x" AND posicao{5}="x" AND posicao{8}="x" THEN

      traco 12,5,38,5;

      GOTO mensx;

   ENDIF

   !Testa terceira linha vertical

   IF posicao{3}="x" AND posicao{6}="x" AND posicao{9}="x" THEN

      traco 12,15,38,15;

      GOTO mensx;

   ENDIF

   !Testa primeira na diagonal

   IF posicao{1}="x" AND posicao{5}="x" AND posicao{9}="x" THEN

      traco 12,-8,38,18;

      GOTO mensx;

   ENDIF

   !Testa segunda na diagonal

   IF posicao{3}="x" AND posicao{5}="x" AND posicao{7}="x" THEN

      traco 12,18,38,-8;

      GOTO mensx;

   ENDIF

   !Testa se existe posicao em branco para o computador, caso contrario o jogo terminou empatado

   botlivre:=".";

   ppassou:="nao";

   FOR i FROM 1 to 9 DO

       IF posicao{i}="." AND ppassou="nao" THEN


  botlivre:="s";


  ppassou:="sim";

       ENDIF

   ENDFOR

   IF botlivre="." THEN

      TPWRITE "Terminou empatado!!!!";

      main;

      !novojogo;

   ENDIF

   !*********************************************************************************************

   !Como foi detectado que ainda existe posicao em branco entao e a vez do computador jogar     *

   !Se o nivel medio estiver selecionado sera acionado a defesa                                 *

   !Se o nivel avancado estiver selecionado sera acionado o ataquedefesa, caso contrario        *

   !e o nivel basico e o computador ira jogar aleatoriamente                                    *

   !*********************************************************************************************

   TPERASE;

   TPWRITE "Computador jogando";

   !FOR i FROM 1 TO 3 DO

      !Testa para ver se o nivel medio esta selecionado

      IF DI1=1 THEN


 TPWRITE "Nivel medio ativo";


 defesa;

   !      i:=2;

      ELSE


 !Testa para ver se o nivel avancado esta selecionado


 IF DI2=1 THEN


   TPWRITE "Nivel avancado ativo";


   ataquedefesa;

   !        i:=2;


 ELSE


   !Testa para ver se o nivel basico esta selecionado


   IF DI3=1 THEN


      TPWRITE "Nivel basico ativo";


      jog_computador;


      posicao{m}:="o";


      desenha_o m;

   !           i:=2;

   !        ELSE

   !           TPWRITE "Por favor escolha um n¡vel selecionando as chaves";


       WAITTIME 10;

   !           i:=1;


   ENDIF


 ENDIF

      ENDIF

   !ENDFOR

   comecar:="x";

   !Teste se o computador ganhou---------------------------------------------

   !Testa primeira linha horizontal

   IF posicao{1}="o" AND posicao{2}="o" AND posicao{3}="o" THEN

      traco 15,-8,15,18;

      GOTO menso;

   ENDIF

   !Testa segunda linha horizontal

   IF posicao{4}="o" AND posicao{5}="o" AND posicao{6}="o" THEN

      traco 25,-8,25,18;

      GOTO menso;

   ENDIF

   !Testa terceira linha horizontal

   IF posicao{7}="o" AND posicao{8}="o" AND posicao{9}="o" THEN

      traco 35,-8,35,18;

      GOTO menso;

   ENDIF

   !Testa primeira linha vertical

   IF posicao{1}="o" AND posicao{4}="o" AND posicao{7}="o" THEN

      traco 12,-5,38,-5;

      GOTO menso;

   ENDIF

   !Testa segunda linha vertical

   IF posicao{2}="o" AND posicao{5}="o" AND posicao{8}="o" THEN

      traco 12,5,38,5;

      GOTO menso;

   ENDIF

   !Testa terceira linha vertical

   IF posicao{3}="o" AND posicao{6}="o" AND posicao{9}="o" THEN

      traco 12,15,38,15;

      GOTO menso;

   ENDIF

   !Testa primeira linha diagonal

   IF posicao{1}="o" AND posicao{5}="o" AND posicao{9}="o" THEN

      traco 12,-8,38,18;

      GOTO menso;

   ENDIF

   !Testa segunda linha diagonal

   IF posicao{3}="o" AND posicao{5}="o" AND posicao{7}="o" THEN

      traco 12,18,38,-8;

      GOTO menso;

   ENDIF

   !Testa se ainda existe posição em branco para ser preenchida

   !Se existir, sera a vez do jogador, caso contrario o jogo terminou empatado

   botlivre:=".";

   ppassou:="nao";

   FOR i FROM 1 to 9 DO

       IF posicao{i}="." AND ppassou="nao" THEN


  botlivre:="s";


  ppassou:="sim";

       ENDIF

   ENDFOR

   IF botlivre="." THEN

      TPWRITE "Terminou empatado!!!!";

      WAITTIME 10;

      main;

      !novojogo;

   ELSE

      jogar;

   ENDIF

mensx:

  TPWRITE "Voce e o vencedor !!!!!!";

  WAITTIME 10;

  main;

  !novojogo;

menso:

  TPWRITE "Eu sou o vencedor !!!!!!";

  WAITTIME 10;

  main;

  !novojogo;

ENDPROC

!--------------------------------------------------------

!ROTINA DE NOVO JOGO                                    !

!PROCEDURE NOVOJOGO()                                   !

!--------------------------------------------------------

PROC NOVOJOGO()

   TPERASE;

   TPWRITE "Comecando um novo jogo";

   !*************************************************************************

   !Limpa todas as posicoes e testa se a primeira jogada e do computador    *

   !Caso afirmativo ele jogara de forma aleatoria e utilizando o simbolo (O)*

   !*************************************************************************

   FOR i FROM 1 to 9 DO   

      posicao{i}:=".";

   ENDFOR

   jog_computador;

   IF comecar="o" THEN

      posicao{m}:="o";

      desenha_o m;

   ENDIF

ENDPROC

!--------------------------------------------------------

!ROTINA JOGADA_COMPUTADOR                               !

!PROCEDURE JOG_COMPUTADOR()                          !

!--------------------------------------------------------

PROC JOG_COMPUTADOR()

   !gera e guarda em "m" um numero aleatorio de 0 a 8 que e o numero da posicao

    IF posicao{1}="." THEN

      m:=1;

    ELSE

      IF posicao{2}="." THEN


m:=2;

      ELSE


IF posicao{3}="." THEN


  m:=3;


ELSE


  IF posicao{4}="." THEN


    m:=4;


  ELSE


    IF posicao{5}="." THEN


      m:=5;


    ELSE


      IF posicao{6}="." THEN



 m:=6;


      ELSE



 IF posicao{7}="." THEN



   m:=7;



 ELSE



   IF posicao{8}="." THEN



     m:=8;



   ELSE



     IF posicao{9}="." THEN



       m:=9;



     ENDIF



   ENDIF



 ENDIF


      ENDIF


    ENDIF


  ENDIF


ENDIF

      ENDIF

    ENDIF

ENDPROC          

!--------------------------------------------------------

!ROTINA ATAQUEDEFESA                                    !

!PROCEDURE ATAQUEDEFESA()                               !

!--------------------------------------------------------

PROC ATAQUEDEFESA()       

   VAR NUM passou:=1;

   !*************************JOGADA DE ATAQUE********************************

   !logica: sera testado se existe alguma jogada boa para o computador      *

   !se existir, ele ira realiza-la. caso contrario, executara a defesa.     *

   !se nao existir nenhuma jogada boa o computador jogara de forma aleatoria*

   !*************************************************************************

   !Tenta fechar o jogo-------------------------------------------------

   !Testa primeira linha horizontal

   IF posicao{1}="o" AND posicao{2}="o" AND posicao{3}="." THEN

      posicao{3}:="o";

      passou:=2;       

      desenha_o 3;

   ENDIF

   IF posicao{1}="o" AND posicao{2}="." AND posicao{3}="o" THEN

      posicao{2}:="o";

      passou:=2;

      desenha_o 2;

   ENDIF

   IF posicao{1}="." AND posicao{2}="o" AND posicao{3}="o" THEN

      posicao{1}:="o";

      passou:=2;

      desenha_o 1;

   ENDIF

   !Testa segunda linha horizontal

   IF posicao{4}="o" AND posicao{5}="o" AND posicao{6}="." THEN   

      posicao{6}:="o";

      passou:=2;

      desenha_o 6;

   ENDIF

   IF posicao{4}="o" AND posicao{5}="." AND posicao{6}="o" THEN   

      posicao{5}:="o";

      passou:=2;

      desenha_o 5;

   ENDIF

   IF posicao{4}="." AND posicao{5}="o" AND posicao{6}="o" THEN   

      posicao{4}:="o";

      passou:=2;

      desenha_o 4;

   ENDIF

   !Testa terceira linha horizontal

   IF posicao{7}="o" AND posicao{8}="o" AND posicao{9}="." THEN   

      posicao{9}:="o";

      passou:=2;

      desenha_o 9;

   ENDIF

   IF posicao{7}="o" AND posicao{8}="." AND posicao{9}="o" THEN   

      posicao{8}:="o";

      passou:=2;

      desenha_o 8;

   ENDIF

   IF posicao{7}="." AND posicao{8}="o" AND posicao{9}="o" THEN   

      posicao{7}:="o";

      passou:=2;

      desenha_o 7;

   ENDIF

   !Testa primeira linha vertical

   IF posicao{1}="o" AND posicao{4}="o" AND posicao{7}="." THEN   

      posicao{7}:="o";

      passou:=2;

      desenha_o 7;

   ENDIF

   IF posicao{1}="o" AND posicao{4}="." AND posicao{7}="o" THEN   

      posicao{4}:="o";

      passou:=2;

      desenha_o 4;

   ENDIF

   IF posicao{1}="." AND posicao{4}="o" AND posicao{7}="o" THEN   

      posicao{1}:="o";

      passou:=2;

      desenha_o 1;

   ENDIF

   !Testa segunda linha vertical

   IF posicao{2}="o" AND posicao{5}="o" AND posicao{8}="." THEN   

      posicao{8}:="o";

      passou:=2;

      desenha_o 8;

   ENDIF

   IF posicao{2}="o" AND posicao{5}="." AND posicao{8}="o" THEN   

      posicao{5}:="o";

      passou:=2;

      desenha_o 5;

   ENDIF

   IF posicao{2}="." AND posicao{5}="o" AND posicao{8}="o" THEN   

      posicao{2}:="o";

      passou:=2;

      desenha_o 2;

   ENDIF

   !Testa terceira linha vertical

   IF posicao{3}="o" AND posicao{6}="o" AND posicao{9}="." THEN   

      posicao{9}:="o";

      passou:=2;

      desenha_o 9;

   ENDIF

   IF posicao{3}="o" AND posicao{6}="." AND posicao{9}="o" THEN   

      posicao{6}:="o";

      passou:=2;

      desenha_o 6;

   ENDIF

   IF posicao{3}="." AND posicao{6}="o" AND posicao{9}="o" THEN   

      posicao{3}:="o";

      passou:=2;

      desenha_o 3;

   ENDIF

   !Testa diagonal da esquerda para a direita

   IF posicao{1}="o" AND posicao{5}="o" AND posicao{9}="." THEN   

      posicao{9}:="o";

      passou:=2;

      desenha_o 9;

   ENDIF

   IF posicao{1}="o" AND posicao{5}="." AND posicao{9}="o" THEN   

      posicao{5}:="o";

      passou:=2;

      desenha_o 5;

   ENDIF

   IF posicao{1}="." AND posicao{5}="o" AND posicao{9}="o" THEN   

      posicao{1}:="o";

      passou:=2;

      desenha_o 1;

   ENDIF

   !Testa diagonal da direita para a esquerda

   IF posicao{3}="o" AND posicao{5}="o" AND posicao{7}="." THEN   

      posicao{7}:="o";

      passou:=2;

      desenha_o 7;

   ENDIF

   IF posicao{3}="o" AND posicao{5}="." AND posicao{7}="o" THEN   

      posicao{5}:="o";

      passou:=2;

      desenha_o 5;

   ENDIF

   IF posicao{3}="." AND posicao{5}="o" AND posicao{7}="o" THEN   

      posicao{3}:="o";

      passou:=2;

      desenha_o 3;

   ENDIF

   !Nao havia jogada boa entao se defende-------------------------------

   IF passou=1 THEN

      defesa;

   ENDIF

ENDPROC

!--------------------------------------------------------

!ROTINA DEFESA                                          !

!PROCEDURE DEFESA()                                     !

!--------------------------------------------------------

PROC DEFESA()

   VAR NUM passou:=1;

   !*************************JOGADA DE DEFESA***********************************

   !logica: sera testado se existe alguma jogada boa para o computador defender*

   !se existir, ele ira realiza-la.                                            *

   !se nao existir nenhuma jogada boa o computador jogara de forma aleatoria   *

   !****************************************************************************

   !Fecha primeira linha horizontal

   IF posicao{1}="x" AND posicao{2}="x" AND posicao{3}="." THEN   

      posicao{3}:="o";

      passou:=2;

      desenha_o 3;

   ENDIF

   IF posicao{1}="x" AND posicao{2}="." AND posicao{3}="x" THEN   

      posicao{2}:="o";

      passou:=2;

      desenha_o 2;

   ENDIF

   IF posicao{1}="." AND posicao{2}="x" AND posicao{3}="x" THEN   

      posicao{1}:="o";

      passou:=2;

      desenha_o 1;

   ENDIF

   !Fecha segunda linha horizontal

   IF posicao{4}="x" AND posicao{5}="x" AND posicao{6}="." THEN   

      posicao{6}:="o";

      passou:=2;

      desenha_o 6;

   ENDIF

   IF posicao{4}="x" AND posicao{5}="." AND posicao{6}="x" THEN   

      posicao{5}:="o";

      passou:=2;

      desenha_o 5;

   ENDIF

   IF posicao{4}="." AND posicao{5}="x" AND posicao{6}="x" THEN   

      posicao{4}:="o";

      passou:=2;

      desenha_o 4;

   ENDIF

   !Fecha terceira linha horizontal

   IF posicao{7}="x" AND posicao{8}="x" AND posicao{9}="." THEN   

      posicao{9}:="o";

      passou:=2;

      desenha_o 9;

   ENDIF

   IF posicao{7}="x" AND posicao{8}="." AND posicao{9}="x" THEN   

      posicao{8}:="o";

      passou:=2;

      desenha_o 8;

   ENDIF

   IF posicao{7}="." AND posicao{8}="x" AND posicao{9}="x" THEN   

      posicao{7}:="o";

      passou:=2;

      desenha_o 7;

   ENDIF

   !Fecha primeira linha vertical

   IF posicao{1}="x" AND posicao{4}="x" AND posicao{7}="." THEN   

      posicao{7}:="o";

      passou:=2;

      desenha_o 7;

   ENDIF

   IF posicao{1}="x" AND posicao{4}="." AND posicao{7}="x" THEN   

      posicao{4}:="o";

      passou:=2;

      desenha_o 4;

   ENDIF

   IF posicao{1}="." AND posicao{4}="x" AND posicao{7}="x" THEN   

      posicao{1}:="o";

      passou:=2;

      desenha_o 1;

   ENDIF

   !Fecha segunda linha vertical

   IF posicao{2}="x" AND posicao{5}="x" AND posicao{8}="." THEN   

      posicao{8}:="o";

      passou:=2;

      desenha_o 8;

   ENDIF

   IF posicao{2}="x" AND posicao{5}="." AND posicao{8}="x" THEN   

      posicao{5}:="o";

      passou:=2;

      desenha_o 5;

   ENDIF

   IF posicao{2}="." AND posicao{5}="x" AND posicao{8}="x" THEN   

      posicao{2}:="o";

      passou:=2;

      desenha_o 2;

   ENDIF

   !Fecha terceira linha vertical

   IF posicao{3}="x" AND posicao{6}="x" AND posicao{9}="." THEN   

      posicao{9}:="o";

      passou:=2;

      desenha_o 9;

   ENDIF

   IF posicao{3}="x" AND posicao{6}="." AND posicao{9}="x" THEN   

      posicao{6}:="o";

      passou:=2;

      desenha_o 6;

   ENDIF

   IF posicao{3}="." AND posicao{6}="x" AND posicao{9}="x" THEN   

      posicao{3}:="o";

      passou:=2;

      desenha_o 3;

   ENDIF

   !Fecha diagonal da esquerda para a direita

   IF posicao{1}="x" AND posicao{5}="x" AND posicao{9}="." THEN   

      posicao{9}:="o";

      passou:=2;

      desenha_o 9;

   ENDIF

   IF posicao{1}="x" AND posicao{5}="." AND posicao{9}="x" THEN   

      posicao{5}:="o";

      passou:=2;

      desenha_o 5;

   ENDIF

   IF posicao{1}="." AND posicao{5}="x" AND posicao{9}="x" THEN   

      posicao{1}:="o";

      passou:=2;

      desenha_o 1;

   ENDIF

   !Fecha diagonal da direita para a esquerda

   IF posicao{3}="x" AND posicao{5}="x" AND posicao{7}="." THEN   

      posicao{7}:="o";

      passou:=2;

      desenha_o 7;

   ENDIF

   IF posicao{3}="x" AND posicao{5}="." AND posicao{7}="x" THEN   

      posicao{5}:="o";

      passou:=2;

      desenha_o 5;

   ENDIF

   IF posicao{3}="." AND posicao{5}="x" AND posicao{7}="x" THEN   

      posicao{3}:="o";

      passou:=2;

      desenha_o 3;

   ENDIF

   !Nao havia defesa entao o computador vai pegar uma jogada aleatoria

   IF passou=1 THEN

      jog_computador;

      posicao{m}:="o";

      desenha_o m;

   ENDIF

ENDPROC

ENDMODULE
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O robô está se movendo para a posição “phome”, a uma velocidade de 500 mm/s, com uma zona de precisão de 10 mm e uma ferramenta terminal (TCP) tool0.





Cabeçalho típico





P1: ponto inicial


P2: primeiro ponto de passagem do círculo (ponto intermediário)


P3: primeiro ponto de destino


P4: segundo ponto de passagem do círculo (ponto intermediário)


P1: segundo ponto de destino (ponto final)
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