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  1 /****************************************************************************
  2  Module
  3    TX_Service.c
  4 
  5  Revision
  6    1.0.1
  7 
  8  Description
  9    This implements transmission of data using audio
 10 
 11  Notes
 12 
 13  History
 14  When           Who     What/Why
 15  -------------- ---     --------
 16  05/19/20       LG       testing queuing ability and making final conversions
 17  05/18/20       LG       adding queuing ability
 18  05/06/20 08:22 hbf      began conversion for Lab 10
 19  01/16/12 09:58 jec      began conversion from TemplateFSM.c
 20 ****************************************************************************/
 21 /*----------------------------- Include Files -----------------------------*/
 22 /* include header files for this state machine as well as any machines at the
 23    next lower level in the hierarchy that are sub-machines to this machine
 24 */
 25 #include "ES_Configure.h"
 26 #include "ES_Framework.h"
 27 #include "ES_Port.h"
 28 #include "TX_Service.h"
 29 #include "RX_Service.h"
 30 #include "DAC_Service.h"
 31 #include "SwitchService.h"
 32 #include "LED_Service.h"
 33 #include "dbprintf.h"
 34 #include "GameplayFSM.h"
 35 #include "EventCheckers.h"
 36 #include "inttypes.h"
 37 #include "DataParserService.h"
 38 #include "GameplayFSM.h"
 39 
 40 /*----------------------------- Module Defines ----------------------------*/
 41 
 42 /*----------------------------- Module Defines ----------------------------*/
 43 #define BIT_TIME 10
 44 #define START_BIT (BIT1HI | BIT0HI)
 45 #define NUM_DATA_BITS 10
 46 
 47 /*---------------------------- Module Functions ---------------------------*/
 48 static void StartTransmit(uint8_t Source);
 49 static void StopTransmit(void);
 50 static void SendNextDibit(void);
 51 /*---------------------------- Module Variables ---------------------------*/
 52 // with the introduction of Gen2, we need a module level Priority variable
 53 static uint8_t MyPriority;
 54 static TX_State_t CurrentState;
 55 static uint32_t TX;
 56 static uint8_t TX_Counter;
 57 static uint8_t CheckSum;
 58 static uint16_t Sum;
 59 static const uint8_t MAX_QUEUE_SIZE = 5;
 60 static uint32_t CONNTransmitQueue[6] = {0, 0, 0, 0, 0, 0}; // transmit queue declarations
 61 static uint32_t SONARTransmitQueue[6] = {0, 0, 0, 0, 0, 0};
 62 static uint32_t TORPEDOTransmitQueue[6] = {0, 0, 0, 0, 0, 0};
 63 static uint8_t OriginStation;
 64 static bool JustDied = true;
 65 
 66 static uint8_t CONNQueueIndex = 0;
 67 static uint8_t SONARQueueIndex = 0;
 68 static uint8_t TORPEDOQueueIndex = 0;
 69 static struct GameStatus *gamestatus;
 70 
 71 /*------------------------------ Module Code ------------------------------*/
 72 /****************************************************************************
 73  Function
 74     InitTXService
 75 
 76  Parameters
 77      uint8_t : the priorty of this service
 78 
 79  Returns
 80      bool, false if error in initialization, true otherwise
 81 
 82  Description
 83      Saves away the priority, and does any
 84      other required initialization for this service
 85  Notes
 86 
 87  Author
 88      H. Francis, 05/08/20, 15:34
 89 ****************************************************************************/
 90 bool InitTXService(uint8_t Priority)
 91 {
 92   ES_Event_t ThisEvent;
 93 
 94   MyPriority = Priority;
 95   CurrentState = TX_Initializing;
 96   gamestatus = getPointerToGameStatus(); // get pointer to be able to access game status struct
 97   ThisEvent.EventType = ES_INIT; // post initial transition event
 98   if (ES_PostToService(MyPriority, ThisEvent) == true)
 99   {
100     return true;
101   }
102   else
103   {
104     return false;
105   }
106 }
107 
108 /****************************************************************************
109  Function
110     PostTXService
111 
112  Parameters
113      EF_Event_t ThisEvent ,the event to post to the queue
114 
115  Returns
116      bool false if the Enqueue operation failed, true otherwise
117 
118  Description
119      Posts an event to this state machine's queue
120  Notes
121 
122  Author
123      H. Francis, 05/08/20, 15:38
124 ****************************************************************************/
125 bool PostTXService(ES_Event_t ThisEvent)
126 {
127   return ES_PostToService(MyPriority, ThisEvent);
128 }
129 
130 /****************************************************************************
131  Function
132     RunTXService
133 
134  Parameters
135    ES_Event_t : the event to process
136 
137  Returns
138    ES_Event, ES_NO_EVENT if no error ES_ERROR otherwise
139 
140  Description
141    Run state machine for this service
142  Notes
143 
144  Author
145    H. Francis, 05/08/20, 15:40
146 ****************************************************************************/
147 ES_Event_t RunTXService(ES_Event_t ThisEvent)
148 {
149   ES_Event_t ReturnEvent;
150   ReturnEvent.EventType = ES_NO_EVENT; // assume no errors
151   
152   switch(CurrentState)
153   {
154       case TX_Initializing:
155       {
156           if(ThisEvent.EventType == ES_INIT) CurrentState = TX_Idle; // if the event is ES_INIT go to TX_Idle state
157       }
158       break;
159       case TX_Idle:
160       {
161           if(ThisEvent.EventType == ES_START_TRANSMIT) // if the event is ES_START_TRANSMIT
162           {
163               StartTransmit(ThisEvent.EventParam); // start the transmission with the source station sent
164               CurrentState = TX_Transmitting; // transition to TX_Transmitting
165           }
166       }
167       break;
168       case TX_Transmitting:
169       {
170           if(ThisEvent.EventType == ES_EOT) // if the event is ES_EOT
171           {
172               StopTransmit(); // end the transmission
173               CurrentState = TX_Idle; // reset to idle mode
174               ES_Event_t NewEvent;
175               NewEvent.EventType = ES_EOT; // post ES_EOT to GameplayFSM
176               PostGameplayFSM(NewEvent);
177           }
178           
179           if(ThisEvent.EventType == ES_TIMEOUT && ThisEvent.EventParam == TX_TIMER) // if there's an ES_TIMEOUT of the TX_TIMER
180           {
181               SendNextDibit();
182           }
183       }
184       break;
185   }
186   
187   return ReturnEvent;
188 }
189 /****************************************************************************
190  Function
191     GetTXState
192 
193  Parameters
194    none
195 
196  Returns
197    TX_State_t current state of this function
198 
199  Description
200    Getter function for this service's state
201  Notes
202 
203  Author
204    H. Francis, 05/08/20, 16:45
205 ****************************************************************************/
206 TX_State_t GetTXState(void)
207 {
208     return CurrentState;
209 }
210 /****************************************************************************
211  Function
212     StartTransmit
213 
214  Parameters
215  Source (station where the function is called from)
216 
217  Returns
218    none
219 
220  Description
221    Starts transmit and queues up transmission for this slot
222  
223  Notes
224 
225  Author
226    L. Gardner, 05/19/20
227 ****************************************************************************/
228 static void StartTransmit(uint8_t Source)
229 {
230     CurrentGameStatus_t status = QueryCurrentGameStatus(); // get the current status of play from Gameplay
231     uint8_t default_action; 
232     if(status == Play) { // initialize default actions based on what status of play the game is in
233         default_action = NEXT_TURN;
234     } else if (status == Dead) {
235         default_action = NO_ACTION;
236     } else if (status == Sync) {
237         default_action = SYNC;
238     } 
239     if (!gamestatus->WeAreAlive) { // if we have died, our default action becomes RIP
240         default_action = RIP;
241     }
242     if (Source == CONN) { // if the source station is CONN
243         if((CONNQueueIndex == 0) || (status == Sync) || (status == Dead) || ((!gamestatus->WeAreAlive) && !(JustDied))) { // if the queue is empty, we are in dead time or sync, or we have been dead for awhile
244             TX = ConvertToPacket(ENEMY, CONN, default_action); // create a data packet based on the default action
245             gamestatus->NumMoveOnsInARow++; //increase the number of default actions in a row
246         } else {
247             TX = CONNTransmitQueue[0]; // dequeue the next desired action
248             for(int i = 1; i < MAX_QUEUE_SIZE+1; i++) { // shift values in the TX queue
249                 CONNTransmitQueue[i-1] = CONNTransmitQueue[i];   
250             }
251             CONNQueueIndex--; // decrease the queue index value
252             gamestatus->NumMoveOnsInARow = 0; // reset the counter of default actions
253             gamestatus->onlyHeardNextTurns = false; // set false that we have only heard NEXT_TURNS
254             if((JustDied == true) && (!(gamestatus->WeAreAlive))) JustDied = false; // we have been dead for awhile
255         }
256     }
257     else if (Source == SONAR) { // else if the current station is Sonar
258         if((SONARQueueIndex == 0) || (status == Sync) || (status == Dead) || (!gamestatus->WeAreAlive)) { // if we need a default action, convert it to a data packet
259             TX = ConvertToPacket(ENEMY, SONAR, default_action);
260             gamestatus->NumMoveOnsInARow++;
261         } else { // otherwise, if we have something in the queue, get ready to transmit it
262             TX = SONARTransmitQueue[0]; // dequeue the next desired action
263             for(int i = 1; i < MAX_QUEUE_SIZE+1; i++) {
264                 SONARTransmitQueue[i-1] = SONARTransmitQueue[i]; // shift values in the queue since one has been removed
265             }
266             SONARQueueIndex--; // decrease the queue index
267             gamestatus->NumMoveOnsInARow = 0; // reset the number of default actions in a row for this round
268             gamestatus->onlyHeardNextTurns = false; // set false that we have only encountered NEXT_TURNS
269         }
270     }
271     else if (Source == TORPEDO) { // else if current station is TORPEDO
272         if((TORPEDOQueueIndex == 0) || (status == Sync) || (status == Dead) || (!gamestatus->WeAreAlive)) { // if we need a default action, convert it to a data packet
273             TX = ConvertToPacket(ENEMY, TORPEDO, default_action);
274             gamestatus->NumMoveOnsInARow++;
275         } else { // otherwise, if we have something in the queue, get ready to transmit it
276             TX = TORPEDOTransmitQueue[0]; // dequeue the next desired action
277             for(int i = 1; i < MAX_QUEUE_SIZE+1; i++) {
278                 TORPEDOTransmitQueue[i-1] = TORPEDOTransmitQueue[i]; // shift values in the queue since one has been removed
279             }
280             TORPEDOQueueIndex--; // decrement the queue index
281             gamestatus->onlyHeardNextTurns = false; // set false that we have only encountered NEXT_TURNS
282             gamestatus->NumMoveOnsInARow = 0; // reset the number of default actions in a row for this round
283         }
284     }
285     EnableDAC(); // start DAC module
286     SendDibit(START_BIT); // send a start bit
287     ES_Timer_InitTimer(TX_TIMER, BIT_TIME); // start bit timer
288     Sum = 0; // reset Sum value
289     TX_Counter = 0; // reset TX_Counter
290     
291 }
292 
293 /****************************************************************************
294  Function
295     SendNextBit
296 
297  Parameters
298    none
299 
300  Returns
301    none
302 
303  Description
304    Sends next dibit of transmission
305  
306  Notes
307 
308  Author
309    L. Gardner, 05/19/20
310 ****************************************************************************/
311 static void SendNextDibit(void)
312 {
313     if(TX_Counter == (NUM_DATA_BITS + 1)) { // if we have reached the end of the data (and checksum dibits)
314         ES_Event_t PostEvent;
315         PostEvent.EventType = ES_EOT; // post ES_EOT event to TX and RX Services
316         PostTXService(PostEvent);
317         PostRXService(PostEvent);
318         return; 
319     }
320     uint8_t nextDibit;
321     
322     if (TX_Counter < NUM_DATA_BITS) {
323         nextDibit = (TX & (BIT30HI | BIT31HI)) >> 30; // shift the nextDibit from MSB to LSB
324         Sum += nextDibit; // add to the sum that will be used to calc CheckSum of message
325         TX = (TX<<2); // shift the next dibit into the two MSBs in TX
326     }
327     else if (TX_Counter == NUM_DATA_BITS) { // if we are on the CheckSum calculation
328         Sum &= (BIT1HI | BIT0HI); // take the sum's 2 LSBs
329         CheckSum = 3-Sum; // subtract the sum from 3 to get the CheckSum
330         nextDibit = CheckSum; // set the last dibit to be the calculated CheckSum
331     }
332     SendDibit(nextDibit); // send the next dibit
333     ES_Timer_InitTimer(TX_TIMER, BIT_TIME); // restart the timer
334     TX_Counter++;  // increment the TX_Counter
335 }
336 /****************************************************************************
337  Function
338     StopTransmit
339 
340  Parameters
341    none
342 
343  Returns
344    none
345 
346  Description
347    Stops transmit, disables DAC
348  
349  Notes
350 
351  Author
352    H. Francis, 05/08/20, 17:15
353 ****************************************************************************/
354 static void StopTransmit(void)
355 {
356     DisableDAC();
357 }
358 /****************************************************************************
359  Function
360  TransmitEnqueue
361 
362  Parameters
363  Source and Message
364 
365  Returns
366    none
367 
368  Description
369  Queues up a new transmit
370  
371  Notes
372 
373  Author
374  L. Gardner, 05/18/2020
375 ****************************************************************************/
376 void TransmitEnqueue(uint8_t SourceStation, uint32_t Message) {
377     if (SourceStation == CONN) { // if source station is Conn, queue the message accordingly and increment the index
378         if (CONNQueueIndex != MAX_QUEUE_SIZE) {
379             CONNTransmitQueue[CONNQueueIndex] = Message;
380             CONNQueueIndex++;
381             
382         }
383     }
384     else if (SourceStation == SONAR) { // if source station is Sonar, queue the message accordingly and increment the index
385         if (SONARQueueIndex != MAX_QUEUE_SIZE) {
386             SONARTransmitQueue[SONARQueueIndex] = Message;
387             SONARQueueIndex++;
388         }
389     }
390     else if (SourceStation == TORPEDO) { // if source station is Torpedo, queue the message accordingly and increment the index
391         if (TORPEDOQueueIndex != MAX_QUEUE_SIZE) {
392             TORPEDOTransmitQueue[TORPEDOQueueIndex] = Message;
393             TORPEDOQueueIndex++;
394         }
395     }
396     return;    
397 }
398 
399 /*------------------------------- Footnotes -------------------------------*/
400 /*------------------------------ End of file ------------------------------*/
401 
402 
403 
404 
405 
406 
407 


