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Introduction
This project is to implement an application which might be used in super markets, outlets or any other market, such as Walmart, etc. When consumer wants to buy stuff, they need to find where it is, which the best routine is in their trip to any market, especially in a big area, just like the outlets, which would be a combination of stores, it would cost you a lot of time and energy to find where the next store is and why we come around the same way that much times; accordingly this system would also record stores or things customers what to buy, and when consumers come one area, system would display what they want to buy and visit in this area; additionally, there would be other function, which you could add more element (stores or goods above) during one visit and also the system would return how much time customer has spent during one visit when customer press one button.
In this application, is not to find the minimum cost path in terms of distance, the whole market has been coded with area ID from 1 to N, which area “1” means that it is closest to entrance and other N-1 area’s distance to entrance are increasing with higher number. Hence, if we know the area code, we could easily find the reasonable path, which means the reasonable path is the order of area ID from smaller one to bigger one.
Accordingly, each area would has two or three stores (like GAP, NIKE in outlets, etc.) or goods (like carrots, cabbages, etc.), I would build a file to define how many area would have as a whole, how many and what elements (stores or goods above) would have in each area.
This system is to let customer to enter the goods or stores (short for elements in the following  parts) they need to buy or visit, and then system would find each elements’ area ID, combine the elements in the same area; finally I would build a dynamic data chain, which each node is a data set including the name of elements (may be 1or more elements) and the same area ID; as a result, this data chain would be the path information, each node represent an area you would visit and display what do customers want to buy in this area.
Hence, this application has done some essential assumptions and simplification:
1. The reasonable path is deterministic according to the area ID, I would not to calculate the path in terms of cost or any other factors, and just the value of the area ID could determine the routine I want;
2. I would construct limited number of area and element, just to testify this application model.
 Objective
 The following points summarize our key object. 
· First of all, the main task is to help customers to find their target elements conveniently, specifically it is to find each elements area ID and then create a data set chain in order dynamically.
· This should be implemented first to collect all the input element from customer and then dynamically allocate memory for each element and connect them with the original input order;
· Next step is to search area ID for all nodes, and then to combine the nodes with the same area ID to update the data set chain created in last step; finally there is need to sort this data set chain according to the area ID of each node.
· Then I should display the routine with area ID on screen, and it would display the elements in each node(means one area) when customer come to this node as recommendation (each node represents one area with one or multiple elements);
· Hence customer could locate their target elements easily and get a reasonable path, during one path, there is also additional function to let customers to add more elements in current procedure, and system would reschedule the routine.
· An additional function is to display the time you have spent from the time you start this tour to the time you press button.
· Through this whole process, system would give reasonable path, remind customers of what they want to buy in every target area, reschedule the path, and display the time consummation when customers press the button.
  Project Overview:
The following points summarize our key components:
· First of all, I would create a file to store the area ID with elements as a database for system to search the area ID for elements the customer need;
· The routine is represented by an order of area ID to show customers on the screen; accordingly system would also display the elements in each area which the customers entered at beginning;
· In terms of the hard device in the lab, I would use the five buttons and LEDS to do simulation and they would perform different function in this application as following:
· 1st button: let user to type what they need, then begin the search and plan a trip, show the path order on the screen;
· 2nd button: press to tell the system you would like to go to the next area, the system would display the elements in next area(node);
· 3rd button: if you want to buy or visit new goods or stores during current trip which is not included in original plan, press it and enter the name of elements (goods or stores), or area code which is supplied;
· 4th button: when press button, it would display the time you have spent in this tour till current moment;
· 5th button: is to reset the system to begin a new search;
· The LEDS would respond to four button press.
 Knowledge involved
The topics in the Real-time Embedded system would be involved as following:
· First of all, Real time would be indispensable, since the application should return the time customers have spent in during one trip; 
· Another one is the multiple thread: when you examine the button press to add new elements or go to the next area, the multiple thread should be used to do such things; accordingly the real time task is also need to return a time into a thread to display; the search would be in main thread, and after searching a new thread would be created to do combination and sort;
· To exchange the time between kernel space and thread, the “fifo” would also be used.
· Last but not least, the method to store data set dynamically is also essential, since I need to build a data set chain to connect every target area for customers, and the methods to operate this data set chain, like sort, add, and delete;
Implementation plan and time line
 The following points summarize my key implementation plan:
· The whole project would be divided into five parts to implement separately at first: 
· Search part: mainly focus on the read input from user and search them, put attribute about area in a data structure (First week);
1. Data structure would be constructed including element name, area ID, and the pointer to point to next data structure ; every element which customer entered should be stored the in one data structure first;
2. Accordingly I would build a function to store the data information which is about elements’ name and area ID through condition determination, if I put one element (stores or goods) in this function, function would testify its name to find which area it belongs, and return this area ID into elements’ data structure;
3. When get all the input element from customer, system would construct the each node with dynamically allocating memory, I would build the data set chain through dynamically store method (connect each data structure (node));
4. First when user come to the system, let user select market or outlets; after selection, it would print all elements (goods or stores) on screen for customer to select, this because the number of elements is limited, I would give options to the user to select as test;
5. Then collect the input from user and construct data structure for them, dynamically allocate the memory, connect them as a data set chain and  then search the area ID through the data information function in step1 & 2;
· Create path: According to area attribute to create a reasonable path, and show it on screen (Second week);
1. Then I would update the data set chain through combining the same area ID;
2. Final step is to sort this data set chain through no overlap area ID, now the reasonable path has been planned according to area ID
3. After path planning, print result on screen and return the path to main program to hold the current routine information waiting for next operation through real time task;
· Button press thread: this would implement the button press examination and then do relative operation(Third week);
1. This thread would examine four button press except the one to record the time which should be real time; when this thread has examined the button press, it would put relative flag (to mark which button is pressed) into fifos to do inter process with main program; through named pipe;
2. The main program would hold current routine information and read fifos through named pipe to do the relative operations;
3. When user press 1st button to start, the main would let user to select some options and send them to main program to build data set chain, do relative search, combination, sort the data set, and finally get the reasonable path; accordingly the time is recorded to calculate the time consuming when you press the 4th button;
4. When user press the 2nd button, main program would let status to print the next point on current path plan, accordingly show elements (goods or stores) the customer want to buy or visit in this area;
5. When user press the 3rd button, which means there would be new elements come in, it would collect new one and the remained elements in current routine into main program to search and plan again;
6. When user press the 5th button, the system would remind if the user want to reset and begin a new one, if yes, the main system would quit current path and go back to original status; or it would stay the current status;
· Real time task: the system would have a real time kernel module to examine the 4th button and then implement the function to return the time cost; after getting a time in kernel module, write it into a fifo in kernel module; then a thread would read the time from fifo and then display it on screen (Fourth week);
· Last but not least, is to combine the above three parts into integrity, it would involve the inter task communication, there also would be new problems during the programing, I would do modification and relative solution to fulfill my objectives (Fourth week).
· Then it is also important to do test with enough examples to find bugs and any other programming error. 
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Figure 1 Basic flow chart of the program
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