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  1 /****************************************************************************
  2  Module
  3    GameplayFSM.c
  4 
  5  Revision
  6    1.0.1
  7 
  8  Description
  9    This module handles the states of the game while the submarines communicate with one another and try to sink others' ships!
 10 
 11  Notes
 12 
 13  History
 14  When           Who     What/Why
 15  -------------- ---     --------
 16  05/24/20       LG       started writing our gameplay framework
 17  01/15/12 11:12 jec      revisions for Gen2 framework
 18  11/07/11 11:26 jec      made the queue static
 19  10/30/11 17:59 jec      fixed references to CurrentEvent in RunTemplateSM()
 20  10/23/11 18:20 jec      began conversion from SMTemplate.c (02/20/07 rev)
 21 ****************************************************************************/
 22 /*----------------------------- Include Files -----------------------------*/
 23 /* include header files for this state machine as well as any machines at the
 24    next lower level in the hierarchy that are sub-machines to this machine
 25 */
 26 #include "ES_Configure.h"
 27 #include "ES_Framework.h"
 28 #include "GameplayFSM.h"
 29 #include "DataParserService.h"
 30 #include "ServoService.h"
 31 #include "RX_Service.h"
 32 #include "TX_Service.h"
 33 #include "GenerateStationMessages.h"
 34 #include "dbprintf.h"
 35 
 36 /*----------------------------- Module Defines ----------------------------*/
 37 #define FULL_SLOT_TIME 200
 38 #define QUIET_TIME 10
 39 #define BIT_TIME 10
 40 #define SERVO_DELAY 40
 41 /*---------------------------- Module Functions ---------------------------*/
 42 static void CheckSyncAndTransition(void);
 43 /*---------------------------- Module Variables ---------------------------*/
 44 static GameState_t CurrentState;
 45 static CurrentGameStatus_t CurrentStatus;
 46 static bool PlayingSMVerboseFlag = false;
 47 static uint8_t MyPriority;
 48 static struct GameStatus *gameStatus;
 49 static uint16_t TDMA_FRAME_TIME;
 50 static bool HeardFirstBit = false;
 51 static bool TestHarnessEnabled = true;
 52 
 53 /*------------------------------ Module Code ------------------------------*/
 54 /****************************************************************************
 55  Function
 56      InitGameplayFSM
 57 
 58  Parameters
 59      uint8_t : the priorty of this service
 60 
 61  Returns
 62      bool, false if error in initialization, true otherwise
 63 
 64  Description
 65      Saves away the priority, sets up the initial transition and does any
 66      other required initialization for this state machine
 67  Notes
 68 
 69  Author
 70      Lisa Gardner, 5/24/20
 71 ****************************************************************************/
 72 bool InitGameplayFSM(uint8_t Priority)
 73 {
 74   ES_Event_t ThisEvent;
 75 
 76   MyPriority = Priority;
 77   gameStatus = getPointerToGameStatus(); // get the pointer to update the game status
 78   gameStatus->OurHeading = UP; // set the initial heading
 79   gameStatus->OurPositionX = 7; // set up the x and y position for the initial sub position
 80   gameStatus->OurPositionY = 3;
 81   InitializeGameStatus(); // give the struct static values to start the game
 82   TDMA_FRAME_TIME = gameStatus->NumSlots * FULL_SLOT_TIME; // set the entire TDMA frame time based on number of teams
 83   CurrentState = WaitingToPlay; // set the initial state of the game to WaitingToPlay
 84   CurrentStatus = Sync; // initial status of game is Syncing phase
 85   ThisEvent.EventType = ES_INIT; // post the initialization event
 86   if (ES_PostToService(MyPriority, ThisEvent) == true)
 87   {
 88     return true;
 89   }
 90   else
 91   {
 92     return false;
 93   }
 94 }
 95 
 96 /****************************************************************************
 97  Function
 98      PostGameplayFSM
 99 
100  Parameters
101      EF_Event_t ThisEvent , the event to post to the queue
102 
103  Returns
104      boolean False if the Enqueue operation failed, True otherwise
105 
106  Description
107      Posts an event to this state machine's queue
108  Notes
109 
110  Author
111  Lisa Gardner, 5/24/20
112 ****************************************************************************/
113 bool PostGameplayFSM(ES_Event_t ThisEvent)
114 {
115   return ES_PostToService(MyPriority, ThisEvent);
116 }
117 
118 /****************************************************************************
119  Function
120     RunGameplayFSM
121 
122  Parameters
123    ES_ThisEvent_t : the event to process
124 
125  Returns
126    ES_Event_t, ES_NO_EVENT if no error ES_ERROR otherwise
127 
128  Description
129  Handles receiving and transmitting during the game
130  Notes
131    
132  Author
133  Daniel Chan & Lisa Gardner 5/24/20
134 ****************************************************************************/
135 ES_Event_t RunGameplayFSM(ES_Event_t ThisEvent)
136 {
137   ES_Event_t ReturnEvent;
138   ReturnEvent.EventType = ES_NO_EVENT; // assume no errors
139   ES_Event_t NewEvent;
140 
141   switch (CurrentState)
142   {
143     case WaitingToPlay:        // If current state is WaitingToPlay
144     {
145       if (ThisEvent.EventType == ES_START_SYNC)    // If the current event is ES_START_SYNC
146       {
147          ES_Timer_InitTimer(TDMA_FRAME, TDMA_FRAME_TIME - BIT_TIME); // start a full frame timer
148          NewEvent.EventType = ES_START_LISTENING; // post start listening event to receiving
149          PostRXService(NewEvent);
150          CurrentState = Receiving; // set the CurrentState to Receiving
151       }
152     }
153     break;
154 
155     case Receiving:
156     {
157         if(((gameStatus->TheyAreAlive == 0) && (gameStatus->WeAreAlive != 0)) || (((gameStatus->TheyAreAlive == (BIT0HI)) || (gameStatus->TheyAreAlive == (BIT1HI)) || (gameStatus->TheyAreAlive == (BIT2HI)) || (gameStatus->TheyAreAlive == (BIT3HI)) || (gameStatus->TheyAreAlive == (BIT4HI)) || (gameStatus->TheyAreAlive == (BIT5HI)) || (gameStatus->TheyAreAlive == (BIT6HI)) || (gameStatus->TheyAreAlive == (BIT7HI))) && (gameStatus->WeAreAlive == 0))) { // if only one team is alive
158             ES_Event_t NewEvent;
159             NewEvent.EventType = ES_GAMEOVER; // post ES_GAMEOVER event to GameplayFSM
160             PostGameplayFSM(NewEvent);
161         }
162       switch (ThisEvent.EventType)
163       {
164         case ES_TIMEOUT:
165         {   
166             ES_Timer_InitTimer(TDMA_CLOCK, FULL_SLOT_TIME); // always reinitialize clock
167             
168             if (ThisEvent.EventParam == TDMA_FRAME) { // if we are the first ones here (we have not heard anyone else for a whole frame)
169                 NewEvent.EventType = ES_STOP_LISTENING; // post ES_STOP_LISTENING to RXService
170                 PostRXService(NewEvent);
171                 ES_Timer_InitTimer(SERVO_DELAY_TIMER, SERVO_DELAY); // start the SERVO_DELAY_TIMER to allow time for the servo to PTT before transmitting
172                 ES_Event_t NewEvent;
173                 NewEvent.EventType = ES_PRESS_KEYBOARD; // post ES_PRESS_KEYBOARD to ServoService
174                 PostServoService(NewEvent);
175             }
176             
177             if(ThisEvent.EventParam == SERVO_DELAY_TIMER) { // if the servo delay timer expires
178                 if (HeardFirstBit) { // if we have heard the first bit
179                     gameStatus->ExpectedNextSlotNumber -= 1; // decrement the ExpectedNextSlotNumber
180                 }
181                     if(gameStatus->ExpectedNextSlotNumber == (gameStatus->OurTeamNum) * 3 ) { // if the expected next slot number is CONN's
182                         NewEvent.EventParam = CONN; // set the event parameter to CONN
183                      }
184                     else if (gameStatus->ExpectedNextSlotNumber == (gameStatus->OurTeamNum) * 3 + 1) { // if the expected next slot number is SONAR's
185                         NewEvent.EventParam = SONAR; // set the event parameter to SONAR
186                      }
187                      else if (gameStatus->ExpectedNextSlotNumber == (gameStatus->OurTeamNum) * 3 + 2) { // if the expected next slot number is TORPEDO's
188                         NewEvent.EventParam = TORPEDO; // set the event parameter to TORPEDO
189                      }
190                     NewEvent.EventType = ES_START_TRANSMIT; // Post ES_START_TRANSMIT event to TXService
191                     PostTXService(NewEvent);
192                     CurrentState = Transmitting; // Set CurrentState to Transmitting
193                     HeardFirstBit = true; // Set HeardFirstBit to true
194             }
195             
196             else if (ThisEvent.EventParam == TDMA_CLOCK) {
197                 CheckSyncAndTransition(); // check to see if we should make a transition
198                 printf("****NEXT SLOT: %d, NUM MOVES ON: %d \r\n", (gameStatus->ExpectedNextSlotNumber), gameStatus->NumMoveOnsInARow);
199                 
200                 // if it's our turn
201                 if (((gameStatus->ConnActive) && (gameStatus->ExpectedNextSlotNumber == (gameStatus->OurTeamNum) * 3 )) 
202                     || ((gameStatus->SonarActive) && (gameStatus->ExpectedNextSlotNumber == (gameStatus->OurTeamNum) * 3 + 1))
203                     || ((gameStatus->TorpedoActive) && (gameStatus->ExpectedNextSlotNumber == (gameStatus->OurTeamNum) * 3 + 2)))
204                 {
205                     NewEvent.EventType = ES_STOP_LISTENING; // post ES_STOP_LISTENING to RXService
206                     PostRXService(NewEvent);
207                     ES_Timer_InitTimer(SERVO_DELAY_TIMER, SERVO_DELAY); // start SERVO_DELAY_TIMER
208                     ES_Event_t NewEvent;
209                     NewEvent.EventType = ES_PRESS_KEYBOARD; // push the servo down to start PTT
210                     PostServoService(NewEvent);
211                     printf("OUR TURN    ");
212                 }
213             }
214             gameStatus->ExpectedNextSlotNumber += 1; // increase slot number
215         }
216         break;
217         case ES_EOR:
218         {
219          if(!HeardFirstBit) { // if we haven't heard anything before this
220              ES_Timer_InitTimer(TDMA_CLOCK, QUIET_TIME); // set a timer to expire for the remaining time in the slot
221              ES_Timer_StopTimer(TDMA_FRAME); // stop the timer of the entire 
222              HeardFirstBit = true; // now we have heard the first bit
223          }   
224         }
225         break;
226 
227         case ES_BAD_RECEPTION:
228         {
229             if(CurrentStatus == Sync) {
230               ES_Timer_StopTimer(TDMA_FRAME);
231               ES_Timer_InitTimer(TDMA_CLOCK, QUIET_TIME);
232               HeardFirstBit = true;
233             }
234         }
235         break;
236 
237         case ES_GAMEOVER: {
238             NewEvent.EventType = ES_STOP_LISTENING;
239             ES_Timer_StopTimer(TDMA_CLOCK);
240             PostRXService(NewEvent);
241             printf("GAMEOVER! \n\r");
242         }
243         break;
244       } // end of switch case
245     } // end of receiving
246     break;
247         
248     case Transmitting:        // If current state is state one
249     {
250         if(((gameStatus->TheyAreAlive == 0) && (gameStatus->WeAreAlive)) || (((gameStatus->TheyAreAlive == (BIT0HI)) || (gameStatus->TheyAreAlive == (BIT1HI)) || (gameStatus->TheyAreAlive == (BIT2HI)) || (gameStatus->TheyAreAlive == (BIT3HI)) || (gameStatus->TheyAreAlive == (BIT4HI)) || (gameStatus->TheyAreAlive == (BIT5HI)) || (gameStatus->TheyAreAlive == (BIT6HI)) || (gameStatus->TheyAreAlive == (BIT7HI))) && (gameStatus->WeAreAlive == 0))) {
251             ES_Event_t NewEvent;
252             NewEvent.EventType = ES_GAMEOVER;
253             PostGameplayFSM(NewEvent);
254         }
255       switch (ThisEvent.EventType)
256       {
257         case ES_EOT:  //If we have finished transmitting
258         {   // if we are still the active team
259             if ((((gameStatus->ConnActive) && (gameStatus->ExpectedNextSlotNumber == (gameStatus->OurTeamNum) * 3))
260             || ((gameStatus->SonarActive) && (gameStatus->ExpectedNextSlotNumber == (gameStatus->OurTeamNum) * 3 + 1))
261             || ((gameStatus->TorpedoActive) && (gameStatus->ExpectedNextSlotNumber == (gameStatus->OurTeamNum) * 3 + 2))))
262             {
263                 // keep key pressed
264             }
265             
266             //else our team is done for the round
267             else {
268                 NewEvent.EventType = ES_RELEASE_KEYBOARD; // release PTT
269                 PostServoService(NewEvent); // post to ServoService
270             }
271             CurrentState = Receiving; // set CurrentState to Receiving
272         }
273         break;
274         
275           case ES_TIMEOUT:  // if there's a timeout event
276           {
277                 if (ThisEvent.EventParam == TDMA_CLOCK) { // if the TDMA_CLOCK times out
278                     printf("TX ERROR \r\n");
279                     ES_Timer_InitTimer(TDMA_CLOCK, FULL_SLOT_TIME); // restart the clock
280                     gameStatus->ExpectedNextSlotNumber += 1; // increment the expected slot number
281                     CurrentState = Receiving; // set CurrentState to Receiving
282                 }
283 
284           }
285           break;
286           
287           case ES_GAMEOVER:
288           {
289               printf("GAMEOVER! \n\r");
290               ES_Timer_StopTimer(TDMA_CLOCK); // stop the clock
291           }
292           break;
293         default:
294           ;
295       }  // end switch on ThisEvent
296     } // end of transmitting
297     break;
298     default:
299       ;
300   }                                   // end switch on Current State
301   return ReturnEvent;
302 }
303 
304 /****************************************************************************
305  Function
306      QueryGameplayFSM
307 
308  Parameters
309      None
310 
311  Returns
312      CurrentGameStatus_t CurrentStatus (Sync, Play, Dead)
313 
314  Description
315      returns the current game status
316  Notes
317 
318  Author
319      Lisa Gardner, 05/24/2020
320 ****************************************************************************/
321 CurrentGameStatus_t QueryCurrentGameStatus(void)
322 {
323   return CurrentStatus;
324 }
325 
326 /****************************************************************************
327  Function
328      QueryGameplayFSM
329 
330  Parameters
331      None
332 
333  Returns
334      GameState_t The current state of the Gameplay SM
335 
336  Description
337  Returns either Sync, Dead, or Play statuses
338  Notes
339 
340  Author
341  Lisa Gardner, 05/24/2020
342 ****************************************************************************/
343 GameState_t QueryGameplayFSM(void)
344 {
345   return CurrentState;
346 }
347 
348 /****************************************************************************
349  Function
350  CheckSyncAndTransition
351 
352  Parameters
353      None
354 
355  Returns
356  Nothing
357 
358  Description
359  Handles the checking of the round's status and when a transition should be made. Also handles queuing of the desired action for the round.
360  Notes
361 
362  Author
363 Holly Francis, 05/25/2020
364 ****************************************************************************/
365 static void CheckSyncAndTransition(void){
366     if (gameStatus->ExpectedNextSlotNumber == (gameStatus->NumSlots))  { // if we've reached the end of a round
367         if ((gameStatus->NumMoveOnsInARow == (gameStatus->NumSlots)) || 
368                 (CurrentStatus == Dead) || (gameStatus->JustMoveOnAlready == true)) { // if we have received enough SYNCS/NEXT_TURNS/NO_ACTIONS or have manually overrode the game flow
369             if(CurrentStatus == Sync) { // if we are in sync move on to dead time
370                 CurrentStatus = Dead;
371                 gameStatus->JustMoveOnAlready = false;
372                 printf("\r\n---------------------------DEAD--------------------------- \r\n");
373                 
374             }
375             else if (CurrentStatus == Play) {
376                 CurrentStatus = Dead; // if we are in play move on to dead time and increment the turn number
377                 gameStatus->Turn += 1;
378                 printf("\r\n---------------------------DEAD (TURN %d)--------------------------- \r\n", gameStatus->Turn);
379                 printGameStatus(true); //This is true for a full printout, false to just communicate with gui
380                 resetGameStatus(); //This should occur after every turn, just resets info on our and enemies' moves during each turn
381             }
382             else { 
383                 CurrentStatus = Play;
384                 printf("\r\n---------------------------PLAYING (TURN %d)------------------------- \r\n", gameStatus->Turn);
385                 if(gameStatus->ConnActive) { // if Conn is active, the message generated should be enqueued in Conn's queue
386                     uint32_t message = GenerateConnMessage();
387                     TransmitEnqueue(CONN, message);
388                 }
389                 if(gameStatus->SonarActive) { // if Sonar is active, the message generated should be enqueued in Sonar's queue
390                     uint32_t message = GenerateSonarMessage();
391                     TransmitEnqueue(SONAR, message);
392                 }
393                 if(gameStatus->TorpedoActive) { // if Torpedo is active, the message generated should be enqueued in Torpedo's queue
394                     uint32_t message = GenerateTorpedoMessage();
395                     TransmitEnqueue(TORPEDO, message);
396                 }
397             }
398             gameStatus->JustMoveOnAlready = false; // ensure that our manual override is deactivated
399         } else if (gameStatus->onlyHeardNextTurns && CurrentStatus == Play) { // if we have heard only NEXT_TURNS
400             gameStatus->JustMoveOnAlready = true; // move on
401         } else { // we didn't transition
402         }
403         gameStatus->NumMoveOnsInARow = 0; // reset number of move ons in a row, so we don't immediately retrigger
404         gameStatus->ExpectedNextSlotNumber = 0; // reset the expected next slot number
405         gameStatus->onlyHeardNextTurns = false; // clear the next turns criteria
406     }
407 }
408 /****************************************************************************
409  Function
410  setCurrentStatus
411 
412  Parameters
413  CurrentGameStatus_t status
414 
415  Returns
416  Nothing
417 
418  Description
419  Sets the CurrentStatus variable to the status of the game
420  Notes
421 
422  Author
423 Holly Francis, 05/25/2020
424 ****************************************************************************/
425 void setCurrentStatus(CurrentGameStatus_t status) {
426     CurrentStatus = status;
427 }
428 /****************************************************************************
429  Function
430  getCurrentStatus
431 
432  Parameters
433      None
434 
435  Returns
436  Nothing
437 
438  Description
439  Returns the CurrentStatus for use in DataParserService and TXService
440  Notes
441 
442  Author
443 Holly Francis, 05/25/2020
444 ****************************************************************************/
445 CurrentGameStatus_t getCurrentStatus(void){
446     return CurrentStatus;
447 }


