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Purpose

Understanding of the implementation details of the Auto QA application.

Help in making changes, enhancements to the existing application and debugging   any errors in the course of maintaining the same.

This document will not contain any information on design of the application. This document is rather aimed at describing the implementation details of the application.
Description

The main functionality of the Auto QA application is to:

1. Check for the validity of the file format.

2. Check for the validity of the file submission.

3. Check for the validity of the data in the file.

4. Check for the validity of relations between Data Elements (Reference Data) in the Records file.
5. Insert data records into temporary database “CCAQS_QA”

6. Insert data records into main database “CCAQS”

The application developed uses Visual Basic 6.0 to implement and perform the processes. The application is called “DTFproc.exe”. 

This application allows a user to input a directory in which the files are located for processing.

After processing each file, the results of the process are written into a log file. The name of the log file will “DTFprocessStatus” followed by datestamp. 

Example: DTFprocessStatus2272003

Dependencies

Two files named “Connstr.ini” and “ConntrTest.ini” should present in the directory of the DTFProc application. 

“Constri.ini” file should have the OLEDB connection string information to the CCAQS database and CCAQS_QA database in the first two lines, respectively. This connections information should be for the production database system.

“ConstriTest.ini” file should have the OLEDB connection string information to the CCAQS database and CCAQS_QA database in the first two lines, respectively. This connections information should be for the test database system.  (Use of this is only needed if there is a desire to have a  test database to process and debug file issues).
Database - This application needs the following database objects (stored procedures) in the database. 

Stored procedures:

· Sp_Clean_Up_Tables in CCAQS_QA database

· Sp_Sample_Tracking in CCAQS_QA database

· Sp_Insert_Air_Obs in CCAQS database

· Sp_Start_Elevation in CCAQS database
Summary of the Process


Step1: Verify the Data_Soruce_Code

Data_Source_Code Specified in the ASCII file should be present in the Data_Sources Table of the CCAQS database. This verification process is performed by function called “chkDtaSrcID”

Top
Step2: Clean up CCAQS_QA database.

All existing data in the CCAQS_QA Tables should be deleted to begin the process. This action is performed by the stored procedure called “Sp_CleanUp_Tables” located in the CCAQS_QA database.

Top
Step3:  Verify and Make entry in The CCAQS Database Table “Submittal_Log”

Query the CCAQS Database Table “Submittal_Log” and verify that there is an entry already been made for this file.

If an entry is found for this file and the “Accepted_YN” column value is “Y” report “Duplicate file submission” and exit the process.

If the entry is found for the file and the “Accepted_YN” column value is “N” then, make a new entry for this file in the Submittal_Log table.  

Top
Step 4: Check the Validity of the File

The first number of each record in the file is called “Record_Number”. Record_Numbers should follow a pre-defined sequence. This verification is performed by function called “isFileValid”. This function performs the following operations:

Open the submittal file and read the lines one by one. Store the first characters of each line in the file in a variable separated by “,”s. Count the total number of lines in the file and store this value in a variable.

Convert the String Value which contains all the first characters in the file separated by “,”s into an Array. For each row in the array, check for the validity of the sequence of record numbers.

Top
Step 5: Insert the data from file to the CCAQS_QA Database

Inserting the data from file to the CCAQS_QA database tables involves the following tasks:

1. Open the file and read the file line by line

2. Read each line of the ASCII file into a string with ‘,’ as delimiters and split that string into an array

3. Based on the Record Number, perform the following actions:

Record_Number = 1

Verify Obs_Type_Code:

After reading the first line, verify the Obs_Type_Code value specified in the file.  This only checks the presence of the Obs_Type_Code in the associated reference table.  Passing Obs_Type_Code that is specified in the first line to the function “chkObsTypeCode” does this. This function will return ‘true’ if the Obs_Type_Code exists in the database.

Insert Data Into FileHeader Table

After Verifying the Obs_Type_Code value, insert the data in the first line of the file into the “FileHeader” table.

Record_Number = 3



Insert Data Into FileNotes Table

Insert the data in the current line of the file into the “FileNotes” Table.

Record_Number = 5

Insert Data into Obs_NoteHeader Table 

Insert the data in the current line of the file into the “Obs_NoteHeader” table.

Record_Number = 6


Insert Data Into Obs_Notes Table

Insert the data in the current line of the file into the “Obs_Notes” Table.

Record_Number = 7


Insert Data Into Obs_NoteFooter Table

Insert the data in the current line of the file into the “Obs_NoteFooter” table.
Record_Number = 8


Insert data into Obs_RecordLayout Table

Insert the data in the current line of the file into the “Obs_RecordLayout” Table.

Record_Number = 9

Insert data into File_Footer Table 

Insert the data in the current line of the file into the “File_Footer” Table.

4. Close the file

Top
Step 6: Verify the total number of Observation Notes

Verify that total number of observation notes value mentioned in Obs_NoteHeader table and Obs_NoteFooter table matches to the total number of actual Observation Notes in the Obs_Notes table. This action is performed in the function called “chkRecordNotesCount”

Top
Step 7: Verify the Note Numbers Validity

Verify the existence of all the note numbers in the Obs_RecordLayout in the Obs_Notes table. This action is performed in the function called “chkNotesNumbers”


Top
Step 8: Verify the records with Obs_Value column value ‘NULL’

Obs_Value column value in Obs_RecordLayout Table is allowed to be ‘NULL’ in only few conditions. Verify the records in Obs_ReocrdLayout table whose Obs_Value column value is ‘NULL’ have met the conditions. This action performed in function called “chkSampleFileValidity”

Top
Step 9: Insert the data into Sample_Tracking table

Insert the Sample_Tracking data from Obs_RecordLayout Table to Sample_Tracking table. This action is performed by a stored procedure in CCAQS_QA database called “Sp_Sample_Tracking”

Top
Step 10: Verify the Start_Date and End_Date values

Start_Date and End_Date column values in the Obs_RecordLayout Table should be less than the current data value. Start_Date column value should always be less than or equal to the End_Date column value. These date checks are performed in function called “chkStartAndEndDates”

Top
Step 11: Copy Sample_Tracking data to the CCAQS Database

Insert the data from Sample_Tracking Table of CCAQS_QA database into the Sample_Tracking table of CCAQS database.  

Top
Step 12: Verify the Start_Date and End_Date values

Start_Date and End_Date column values in the Obs_RecordLayout Table should be less than the current data value. Start_Date column value should always less than or equal to the End_Date column value. These date checks are performed in function called “chkStartAndEndDates”

Top
Step 13: Verify the existence of the data

Support_ID, Support_Code, Method_ID, Primary_Flag, Parameter_ID and Flight_Pattern column values in the Obs_RecordLayout Table should have an entry in the appropriate reference tables in the CCAQS database. This verification process is performed in the function called “PTchkOBSRecLayoutWrtCCAQS”

Top
Step 14: Verify the valid relationships in the data

The relation between data elements in the Obs_RecordLayout Table should be same as the relation between data elements in the reference tables of CCAQS database. This verification is performed in the function called “chkForValidRelationships”. The following relationship checks are performed in this function

1. Relation between Method_ID, Method_Code and Parameter_ID.

2. Relation between Instrument_Tracking_ID and Method_ID.

3. Relation between Support_ID and Instrument_Tracking_ID. 

Top
Step 15: Update the Obs_Value column value for MISSING AND INVALID Records

Update the Obs_Value column value in the Obs_RecordLayout Table with ‘NULL’ for those records whose Primary_Flag column value is either MISSING or INVALID

Top
Step 16: Update the QC_Status_Code column value 

Obs_Value column value in the Obs_RecordLayout Table should be in the range specified in the reference table called “Ranges” in the CCAQSA database. If the Obs_Value is out of range, the corresponding records QC_Status_Code column value is updated to value ‘1A’. This action is performed in the function called “UpdateQC_Status_Code “. 

Step 17: Verify and Update the Start_Elevation value 

If the data records in the Obs_RecordLayout Table belong to Upper Air observations, Start_Elevation column value cannot be ‘NULL’.

If the data records in the Obs_RecordLayout Table belong to Surface Air observations and Start_Elevation value is ‘NULL’, Start_Elevation column value is updated with the corresponding Supports elevation value from the Supports Table of CCAQS database. 

This action is performed in the stored procedure called “Sp_Elevation” present tin the CCAQS database.

Top
Step 18: Insert data into Air_Obs_Notes Table of CCAQS database 

Insert the records from Obs_Notes Table of CCAQS_QA database into the Air_Obs_Notes table of CCAQS database.  

Update the Note_A_Number, Note_B_Number and Note_C_Number column values of the Obs_ReocrdLayout Table with the matching Air_Obs_note_ID column value.

These actions are performed in the function called “UpdateNoteNumbers”.

Top
Step 19: Insert data into CCAQS database

Insert the records from Sample_Tracking Table of CCAQS_QA database into the Sample_Tracking table of CCAQS database.  

Insert the records from Obs_RecordLayout Table of CCAQS_QA database into the Air_Obs table of CCAQS database.  

Insert the records from Obs_RecordLayout Table of CCAQS_QA database into the Upper_Air_Obs table of CCAQS database.  

These actions are performed in the stored procedure called “Sp_Insert_Air_Obs” located in the CCAQS database.

Top
Step 20: Insert data into Air_Obs_Matrix table of CCAQS database

Insert the records (column Air_Obs_ID and Note Numbers (A, B, C) from Obs_RecordLayout Table of CCAQS_QA database into the Air_Obs_Matrix table of CCAQS database.  

These actions are performed in the function called “insertIntoAirObsMatrixValues”
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