This is OMR Processing module. The main purpose of the module is data cleaning and preparing the data for result processing module. There are several kind of errors made by students/examiners/machines in scanned data. To solve these errors, the backend folder is developed so far. The project is developed in laravel as backend technology. The backend folder contains the code. The project backend is created by laravel common structure. In this file, we will show how the internal files are organized and purpose of each file written by developers.
The main folder we use for controller functions here to code is 'backend\app\Http\Controller'.
The models needed here is written in 'backend\app\models' folder
The api s of the backend is written in 'backend\routes\api.php' file
All of the logics and algorithms are written inside the 'backend\app\Http\Controller' folder.
So, we will explain the files inside this folder. *Let's say it mother folder.*
There are three modules for three kinds of OMR sheet. CQTop, CQMid and MCQ. The attributes in these modules(involved in solving process) are in following:
CQTop : roll_no, reg_no, subject_code, litho_code(needed to map with CQMid where no info about student is available)
CQMid : litho_code, examiner_code, sequence_no, subject_code, marks_obtained, marks_obtained_head_examiner
MCQ : roll_no, reg_no, subject_code, set_code, mcq_answers
We can see that there is much similarity between CQTop and MCQ types. So, we keep a folder 
inside the mother folder named 'CQTop_MCQ' and another folder named 'CQMid' for CQMid type.
There is another folder named 'Authentication'. It is used for authentication related work.
There is another folder named 'LocalSolver'. Inside this, the profile/performance of a local-
solver related codes are written.
There is another folder named 'Utility'. It contains the common codes needed for all of these 3 modules.
In addition, we divide our solving process in some phases and there are some terms in our solving process. These are given below:
Phase 0: slot wise error (like slot duplicate error and slot mixed subject error)
Phase 1: script wise error (like mark alignment error, blank script error, local physical duplicate error)
Phase2: attribute wise error (invalid roll,reg,sub. dup roll/reg, mixed sub.. etc.)
Phase3: errors to check for all record of a bundle at a time (probably in procedure)
MainAPI: this api initially check all possible error for all records in a bundle.
Update: this api is called when individual error is solved by solver.
UpperLayer: We denote phase2, mainapi and update as Upper layer
CheckFunctions: These functions are called from phase2 to check individual record errors.
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'backend\app\Http\Controller'
'backend\app\Http\Controller\Authentication'
'backend\app\Http\Controller\Authentication\Consts.php'
This file contains constant variables for an user. Such as, $current_user holds information of corresponding user saved in db. 
'backend\app\Http\Controller\Authentication\UserTableManagement.php'
This file contains constant function to set information for a user. Function addUserToUserTable set the info in db to $current_user 
'backend\app\Http\Controller\CQMid'
'backend\app\Http\Controller\CQMid\BundlePart'
'backend\app\Http\Controller\ CQMid \CQMidSlotDuplicateError.php
This is an error checking file of phase0, slot duplicate of CQMid part
'backend\app\Http\Controller\ CQMid \CQMidSlotMixedBundleSubject.php
This is another checking file of  phase0, slot mixed subject of CQMid part
'backend\app\Http\Controller\ CQMid \Phase1.php
This file contain functions of phase1 like mark alignment, blank script etc.
'backend\app\Http\Controller\CQMid\ExaminerCode’
'backend\app\Http\Controller\ CQMid \Constants.php
This file contains constants for solving examiner code
'backend\app\Http\Controller\ CQMid \ExaminerCodeMismatch.php
This is an error check file. This file has functions to check examiner code mismatch  error and collect additional information/suggestion if any for the error.
'backend\app\Http\Controller\ CQMid \InvalidExaminerCode.php
This is an error check file. This file has functions to check invalid examiner code error and collect additional information/suggestion if any for the error.
'backend\app\Http\Controller\CQMid\ExaminerMarks'
'backend\app\Http\Controller\ CQMid \Constants.php
This file contains constants for solving examiner marks
'backend\app\Http\Controller\ CQMid \InvalidExaminerMarks.php
This is an error check file. This file has functions to check invalid examiner marks  error and collect additional information/suggestion if any for the error.
'backend\app\Http\Controller\ CQMid \OverExaminerMarks.php
This is an error check file. This file has functions to check over examiner marks error and collect additional information/suggestion if any for the error.
'backend\app\Http\Controller\CQMid\HeadExaminerMarks'
'backend\app\Http\Controller\ CQMid \HighlyDifferentFromExaminerrMarks.php
This is an error check file. This file has functions to check highly different examiner-head examiner marks and collect additional information/suggestion if any for the error.
'backend\app\Http\Controller\ CQMid \InvalidHeadExaminerMarks.php
This is an error check file. This file has functions to check invalid head examiner marks  error and collect additional information/suggestion if any for the error.
'backend\app\Http\Controller\ CQMid \OverHeadExaminerMarks.php
This is an error check file. This file has functions to check over head examiner marks error and collect additional information/suggestion if any for the error.
'backend\app\Http\Controller\ CQMid \SuspiciouslySmallHeadExaminerMarks.php
This is an error check file. This file has functions to check suspiciously small head examiner marks error and collect additional information/suggestion if any for the error.
'backend\app\Http\Controller\CQMid\SequenceNo'
'backend\app\Http\Controller\ CQMid \Constants.php
This file contains constants for solving sequence no
'backend\app\Http\Controller\ CQMid \InvalidSequenceNo.php
This is an error check file. This file has functions to check invalid sequence no error and collect additional information/suggestion/autosolve if any for the error.
'backend\app\Http\Controller\ CQMid \OutofBoundSequenceNo.php
This is an error check file. This file has functions to check out of bound sequence no error if possible and collect additional information/suggestion if any for the error.
'backend\app\Http\Controller\ CQMid \DuplicateSequenceNo.php
This is an error check file. This file has functions to check duplicate sequence no for an examiner and collect additional information/suggestion if any for the error. There is functions to check this error individually(a record) and collectively(all record)
'backend\app\Http\Controller\CQMid\SubjectCode'
'backend\app\Http\Controller\CQMid \CQTop_CQMid_subcode_mismatch.php
This is an error check file. This file has functions to check subject mismatch between CQTop and CQMid(by litho matching) and collect additional information/suggestion if any for the error. The other error of subject code are same as CQTop and MCQ, so they are written in ‘CQTop_MCQ\SubjectCode’ folder
'backend\app\Http\Controller\CQMid\Bundle.php
Bundle class for CQMid type script, this class contains variables saved in CQMidBundles table in db and other variables needed for solving
'backend\app\Http\Controller\CQMid\Slot.php
Slot class for CQMid type script, this class contains variables saved in CQMidSlots table in db and  other variables needed for solving
'backend\app\Http\Controller\CQMid\Record.php
Record class for CQMid type script, this class contains variables saved in CQMidRecords table in db and  other variables needed for solving
'backend\app\Http\Controller\CQMid\Consts.php
This file contains constant variables for CQMid part solving like maximum levels,states of attributes and variables for categories during updates 
'backend\app\Http\Controller\CQMid\Phase2.php
This is phase2 for CQMid. Here attribute wise errors of an individual record are checked and additional info are collected. This is one of the most complicated file in this project. We ensure check dependencies among different errors by maintaining levels of attributes 
'backend\app\Http\Controller\CQMid\UpperLayerInitial.php
This is mainapi of CQMid type script solving. It checks phase1,phase2 and phase3 errors for all records of a bundle and send to frontend 
'backend\app\Http\Controller\CQMid\UpperLayerUtilities.php
This file contains many functions used in the files under 'backend\app\Http\Controller\CQMid’ folder. Like UpperLayerInitial.php use its functions. It is written by Zaara apu
'backend\app\Http\Controller\CQMid\UtilityFunctions.php
This file contains many functions used in the files under 'backend\app\Http\Controller\CQMid’ folder. Like UpperLayerInitial.php use its functions. It is written by Sakib. The main purpose of dividing utilities in two file is to avoid git conflict.

'backend\app\Http\Controller\CQTop_MCQ'
'backend\app\Http\Controller\CQTop_MCQ\BundlePart'
'backend\app\Http\Controller\ CQTop_MCQ \CQTopSlotDuplicateError.php
This is an error checking file of phase0, slot duplicate of CQTop part
'backend\app\Http\Controller\ CQTop_MCQ \CQTopSlotMixedBundleSubject.php
This is another checking file of  phase0, slot mixed subject of CQTop part
'backend\app\Http\Controller\ CQTop_MCQ \Phase1.php
This file contain functions of phase1 like mark alignment, blank script etc.
'backend\app\Http\Controller\ CQTop_MCQ \CenterAndAbsenteeError.php
This is an error checking file of phase0, slot duplicate of CQTop part
'backend\app\Http\Controller\ CQTop_MCQ \GlobalDuplicateError.php
This is another checking file of  phase0, slot mixed subject of CQTop part
'backend\app\Http\Controller\ CQTop_MCQ \Constants.php
This file contain constant variables of files in Bundlepart folder like $isCenterMismatch/rollinabsentee etc.
'backend\app\Http\Controller\ CQTop_MCQ \CQTop
'backend\app\Http\Controller\ CQTop_MCQ \CQTop\LithoCode'
'backend\app\Http\Controller\ CQTop_MCQ \CQTop\LithoCode\Constants.php’
This file contains constants for solving litho code
'backend\app\Http\Controller\ CQTop_MCQ \CQTop\LithoCode\SolveLithoCodeLocally.php’
This is an error check file. This file has functions to check litho code errors and collect additional information/suggestion if any for the error. There is functions to check errors individually(a record) and collectively(all record)
'backend\app\Http\Controller\ CQTop_MCQ \CQTop\Bundle.php
Bundle class for CQTop type script, this class contains variables saved in CQTopBundles table in db and other variables needed for solving
'backend\app\Http\Controller\ CQTop_MCQ \CQTop\Slot.php
Slot class for CQTop type script, this class contains variables saved in CQTopSlots table in db and  other variables needed for solving
'backend\app\Http\Controller\ CQTop_MCQ \CQTop \Record.php
Record class for CQTop type script, this class contains variables saved in CQTopRecords table in db and  other variables needed for solving
'backend\app\Http\Controller\ CQTop_MCQ \CQTop \CQTopAPIFunctions.php
This file is created by Sakib, for calling function from APIs of CQTop.
'backend\app\Http\Controller\ CQTop_MCQ \CQTop \UpperLayerInitial.php
This is mainapi of CQTop type script solving. It checks phase1,phase2 and phase3 errors for all records of a bundle and send to frontend 
'backend\app\Http\Controller\ CQTop_MCQ \CQTop \UpperLayerUpdate.php
This is an update file. It is used when an individual record update is done by local solver. It is used when record wise update is done
'backend\app\Http\Controller\ CQTop_MCQ \CQTop \UpperLayerUpdateCustomized.php
This is another update file. It is used when an individual record update is done by local solver. It is used when attribute wise update is done
'backend\app\Http\Controller\ CQTop_MCQ\CQTop \UpperLayerUtilities.php
This file contains many functions used in the files under 'backend\app\Http\Controller\CQTop_MCQ\CQTop’ folder. Like UpperLayerInitial.php use its functions.
'backend\app\Http\Controller\ CQTop_MCQ \MCQ
'backend\app\Http\Controller\ CQTop_MCQ \MCQ\SetCode'
'backend\app\Http\Controller\ CQTop_MCQ \ MCQ \ SetCode'\InvalidSetCode.php’
This is an error check file. This file has functions to check invalid setcode error and collect additional information if any for the error.
'backend\app\Http\Controller\ CQTop_MCQ \ MCQ \Answers’
'backend\app\Http\Controller\ CQTop_MCQ \ MCQ \ Answers \blankAnswerError.php’
This is an error check file. This file has functions to check blank answer error and collect additional information if any for the error.
'backend\app\Http\Controller\ MCQ \Bundle.php
Bundle class for MCQ type script, this class contains variables saved in MCQBundles table in db and other variables needed for solving
'backend\app\Http\Controller\ MCQ \Slot.php
Slot class for MCQ type script, this class contains variables saved in MCQSlots table in db and  other variables needed for solving
'backend\app\Http\Controller\ MCQ \Record.php
Record class for MCQ type script, this class contains variables saved in MCQRecords table in db and  other variables needed for solving
'backend\app\Http\Controller\ MCQ \UtilityFunctions.php
This file contains many functions used in the files under 'backend\app\Http\Controller\CQTop_MCQ\MCQ folder. Like UpperLayerInitial.php use its functions. It is written by Sakib.
'backend\app\Http\Controller\ CQTop_MCQ \RegNumber
'backend\app\Http\Controller\ CQTop_MCQ \RegNumber \Constants.php
This file contains constant variables for CQTop and MCQ reg solving.
'backend\app\Http\Controller\ CQTop_MCQ \RegNumber \DuplicateError.php
This is an error check file. This file has functions to check duplicate reg error and collect additional information/suggestion if any for the error.
'backend\app\Http\Controller\ CQTop_MCQ \RegNumber \InvalidCharacterError.php
This is an error check file. This file has functions to check invalid reg error and collect additional information/suggestion if any for the error.
'backend\app\Http\Controller\ CQTop_MCQ \RegNumber \RollRegMismatch.php
This is an error check file. This file has functions to check roll-reg mismatch error and collect additional information/suggestion if any for the error.
'backend\app\Http\Controller\ CQTop_MCQ \RegNumber \UtilityFunctions.php
This file contains functions called by check function to solve reg no
'backend\app\Http\Controller\ CQTop_MCQ \RollNumber
'backend\app\Http\Controller\ CQTop_MCQ \ RollNumber \Constants.php
This file contains constant variables for CQTop and MCQ roll solving.
'backend\app\Http\Controller\ CQTop_MCQ \ RollNumber \DuplicateError.php
This is an error check file. This file has functions to check duplicate roll error and collect additional information/suggestion if any for the error.
'backend\app\Http\Controller\ CQTop_MCQ \ RollNumber \InvalidCharacterError.php
This is an error check file. This file has functions to check invalid roll no error and collect additional information/suggestion/autosolve if any for the error.
'backend\app\Http\Controller\ CQTop_MCQ \ RollNumber \UtilityFunctions.php
This file contains functions called by check function to solve roll number
'backend\app\Http\Controller\ CQTop_MCQ \SubjectCode'
'backend\app\Http\Controller\ CQTop_MCQ \ SubjectCode'\Constants.php
This file contains constant variables for CQTop and MCQ subject code solving.
'backend\app\Http\Controller\ CQTop_MCQ \ SubjectCode'\CheckMixedSubjectCode.php
This is an error check file. This file has functions to check mixed subject code error and collect additional information/suggestion if any for the error.
'backend\app\Http\Controller\ CQTop_MCQ \ SubjectCode'\InvalidCharinSubjectCode.php
This is an error check file. This file has functions to check invalid subject code error and collect additional information/suggestion/autosolve if any for the error.
'backend\app\Http\Controller\ CQTop_MCQ \ SubjectCode'\SubjectRegistrationMismatch.php
This is an error check file. This file has functions to check subject registration mismatch error and collect additional information/suggestion if any for the error.
'backend\app\Http\Controller\ CQTop_MCQ \ SubjectCode'\UtilityFunctions.php
This file contains functions called by check function to solve subject code
'backend\app\Http\Controller\ CQTop_MCQ \Consts.php’
This file contains constant variables for CQTop & MCQ part solving like maximum levels,states of attributes and variables for categories during updates 
'backend\app\Http\Controller\ CQTop_MCQ \Phase2.php’
This is phase2 for CQTop and MCQ. Here attribute wise errors of an individual record are checked and additional info are collected. This is one of the most complicated file in this project. We ensure check dependencies among different errors by maintaining levels of attributes 
'backend\app\Http\Controller\ CQTop_MCQ \FormFillupDataFetch.php’
This file is to fetch formfillup data of student for an exam. Roll, registration no, center code etc are attributes of form fillup data. This data is used for solving roll, reg errors
'backend\app\Http\Controller\LocalSolver'
'backend\app\Http\Controller\ CQTop_MCQ \searchPreviousHistory.php
This file contains functions to calculate a local solver’s performance and previous solving history. A solver can search by different criteria to see his solved bundles and also can observe his overall and  exam specific performance
'backend\app\Http\Controller\Utility’
'backend\app\Http\Controller\Utility\ErrorCode'
'backend\app\Http\Controller\ Utility \ErrorCodes.php
This file contains error codes of errors and formatting error code functions for solving. We maintain an error string for error status. For each error, there is a position(index) in error string where 0 means no that error, 1 means error. Such as, invalid roll error position is 0, so 0th bit in error string will be set if error, otherwise reset.
'backend\app\Http\Controller\Utility\CommonUtilityFunctions.php’
----
'backend\app\Http\Controller\Utility\Constants.php’
This file contains bundle solving status variable like weather bundle is locked, solved or not etc.
'backend\app\Http\Controller\Utility\Controller.php’
Base controller file
'backend\app\Http\Controller\Utility\CQMidBundleController.php’
This file is written by zaara apu. The functions in this file is called from api file for mid part apis.
'backend\app\Http\Controller\Utility\ CQTopBundleController.php’
This file is written by zaara apu. The functions in this file is called from api file for top part apis.
'backend\app\Http\Controller\Utility\ExamAttributes.php’
This file contains configurable attributes for an exam. There is a function to fetch them from db and set the attributes too.
'backend\app\Http\Controller\Utility\ CQTopRecordController.php’
Not in use, may need later
'backend\app\Http\Controller\Utility\ LogController.php’
Not in use, may need later







