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[bookmark: _Toc60753876][bookmark: _Toc350174611]Overview
JSONL files can be imported into SQL Server 2016 and above using SQL Server Management Studio. Please note versions prior to 2016 do not have the built-in functionality to read and parse JSON text.
JSON text can be imported using either a BULK INSERT or an OPENROWSET command. The following link provides an example of how this can be achieved using OPENROWSET and a format file.

https://docs.microsoft.com/en-gb/archive/blogs/sqlserverstorageengine/loading-line-delimited-json-files-in-sql-server-2016 
[bookmark: _Toc60753877]Creating a Staging Table
The example below shows how the APC file “unified_admitted_patient_care.jsonl” can be imported into a SQL Server staging table using the BULK INSERT command and a specified ROWTERMINATOR value. For this file, the hexadecimal value ‘0x0a’ for a Line Feed character is used as the row terminator.

-- create the staging table
DROP TABLE IF EXISTS dbo.Staging_JSONL_APC;

CREATE TABLE dbo.Staging_JSONL_APC 
( 
   Id     BIGINT IDENTITY(1,1)
 , [JSON] NVARCHAR(MAX) 
);

-- create the staging view to allow the bulk insert
DROP VIEW IF EXISTS dbo.vw_Staging_JSONL_APC;
GO
CREATE VIEW dbo.vw_Staging_JSONL_APC
AS 
SELECT [JSON] 
  FROM dbo.Staging_JSONL_APC;
GO

-- bulk insert using 'LF' as the row terminator
BULK INSERT dbo.vw_Staging_JSONL_APC 
FROM 'C:\Unified Extracts\APC\unified_admitted_patient_care.jsonl'
WITH 
  (
    ROWTERMINATOR = '0x0a'
  );

Sample content of staging table [dbo].[Staging_JSONL_APC]:
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The following link provides more information on the BULK INSERT command:
https://docs.microsoft.com/en-us/sql/t-sql/statements/bulk-insert-transact-sql?view=sql-server-2016 





Once populated, we can loop through the staging table row-by-row, using the OPENJSON table-valued function to parse the JSON text and import the required columns.
The following code creates a temporary table to store the extracted columns, imports the JSONL file into a staging table and then loops through the imported records, extracting selected columns into the temporary table where the [Action] value is ‘insert’. Records with an [Action] value of ‘delete’ should be deleted before new records are inserted.

SET NOCOUNT ON;

DROP TABLE IF EXISTS #APC;

CREATE TABLE #APC (
  [Type] VARCHAR(40) 
, [Action] VARCHAR(6)
, System_Report_As_At DATETIME
, System_Report_Date_Range VARCHAR(100)
, System_Transaction_CDS_Activity_Date VARCHAR(32)
, System_Record_Identifier VARCHAR(38)
, System_Record_Version VARCHAR(17)
, Spell_Patient_Identity_NHS_Number VARCHAR(32)
, Spell_Patient_Identity_Birth_Date DATE
, Spell_Admission_Date VARCHAR(32)
, Spell_Discharge_Date VARCHAR(32)
);

DROP TABLE IF EXISTS dbo.Staging_JSONL_APC;

CREATE TABLE dbo.Staging_JSONL_APC 
( 
   Id     BIGINT IDENTITY(1,1)
 , [JSON] NVARCHAR(MAX) 
);

DROP VIEW IF EXISTS dbo.vw_Staging_JSONL_APC;
GO
CREATE VIEW dbo.vw_Staging_JSONL_APC
AS 
SELECT [JSON] 
  FROM dbo.Staging_JSONL_APC;
GO

BULK INSERT dbo.vw_Staging_JSONL_APC 
FROM 'C:\Unified Extracts\APC\unified_admitted_patient_care.jsonl'
WITH 
  (
    ROWTERMINATOR = '0x0a'
  );


DECLARE @Counter   BIGINT = 1
      , @RowCnt    BIGINT = 0
      , @JSONL_APC NVARCHAR(MAX);

SELECT @RowCnt = COUNT(1) FROM dbo.Staging_JSONL_APC;

WHILE @Counter <= @RowCnt
BEGIN

  SELECT @JSONL_APC = [JSON] 
    FROM dbo.Staging_JSONL_APC 
   WHERE Id = @Counter;

  WITH CTE_APC_Spell AS (
  SELECT [Type] AS [Type]
       , [Action] AS [Action]
       , System_Report_As_At AS System_Report_As_At
       , System_Report_Date_Range AS System_Report_Date_Range
       , System_Transaction_CDS_Activity_Date AS System_Transaction_CDS_Activity_Date
       , System_Record_Identifier AS System_Record_Identifier
       , System_Record_Version AS System_Record_Version
       , Spell_Patient_Identity_NHS_Number AS Spell_Patient_Identity_NHS_Number
       , Spell_Patient_Identity_Birth_Date AS Spell_Patient_Identity_Birth_Date
       , Spell_Admission_Date AS Spell_Admission_Date
       , Spell_Discharge_Date AS Spell_Discharge_Date
    FROM OPENJSON(@JSONL_APC)  
    WITH ( [Type] VARCHAR(40) '$.type'
         , [Action] VARCHAR(6) '$.action'
         , System_Report_As_At DATETIME '$.system.report.as_at'
         , System_Report_Date_Range VARCHAR(100) '$.system.report.date_range'
         , System_Transaction_CDS_Activity_Date VARCHAR(32) '$.system.transaction.cds_activity_date'
         , System_Record_Identifier VARCHAR(38) '$.system.record.identifier'
         , System_Record_Version VARCHAR(17) '$.system.record.version'
         , Spell_Patient_Identity_NHS_Number VARCHAR(32) '$.spell.patient.identity.nhs_number.value'
         , Spell_Patient_Identity_Birth_Date DATE '$.spell.patient.identity.birth_date'
         , Spell_Admission_Date VARCHAR(32) '$.spell.admission.date'
         , Spell_Discharge_Date VARCHAR(32) '$.spell.discharge.date'
         )
  )

  INSERT INTO #APC ( [Type]
                   , [Action]
                   , System_Report_As_At
                   , System_Report_Date_Range
                   , System_Transaction_CDS_Activity_Date
                   , System_Record_Identifier
                   , System_Record_Version
                   , Spell_Patient_Identity_NHS_Number
                   , Spell_Patient_Identity_Birth_Date
                   , Spell_Admission_Date
                   , Spell_Discharge_Date )
  SELECT [Type]
       , [Action]
       , System_Report_As_At
       , System_Report_Date_Range
       , System_Transaction_CDS_Activity_Date
       , System_Record_Identifier
       , System_Record_Version
       , Spell_Patient_Identity_NHS_Number
       , Spell_Patient_Identity_Birth_Date
       , Spell_Admission_Date
       , Spell_Discharge_Date
    FROM CTE_APC_Spell
   WHERE [Action] = 'insert';

  ----------
  
  SET @Counter = @Counter + 1
 
END

The APC Unified Extracts JSONL file contains nested sub-arrays. As before, the root-level properties of the JSON text can be parsed using the OPENJSON function. The Episodes array can then be accessed as a JSON object itself. The JSON_Episodes array below can be passed to another OPENJSON function using CROSS APPLY and the JSON_VALUE function used to extract the required Episode columns.

SELECT APC.[type] AS [Type]
     , APC.[Action] AS [Action]
     , APC.[Spell_Patient_Identity_Age_On_Admission] AS Spell_Patient_Identity_Age_On_Admission
     , CAST(JSON_Value(JSON_episodes.[value],'$.patient.identity.nhs_number.value') AS VARCHAR(32)) AS NHS_Number
     , CAST(JSON_Value(JSON_episodes.[value],'$.admission.date') AS VARCHAR(32)) AS Admission_Date
     , CAST(JSON_Value(JSON_episodes.[value],'$.discharge.date') AS DATE) AS Discharge_Date
     , CAST(JSON_Value(JSON_episodes.[value],'$.number') AS TINYINT) AS Episode_Number
     , CAST(JSON_Value(JSON_episodes.[value],'$.start_date') AS VARCHAR(32)) AS Episode_Start_Date
     , CAST(JSON_Value(JSON_episodes.[value],'$.end_date') AS VARCHAR(32)) AS Episode_End_Date
     , CAST(JSON_Value(JSON_episodes.[value],'$.duration') AS SMALLINT) AS Episode_Duration                                                        
  FROM OPENJSON(@JSONL_APC)  
  WITH ( [Type] VARCHAR(40) '$.type'
       , [Action] VARCHAR(6) '$.action'    
       , [Spell_Patient_Identity_Age_On_Admission] SMALLINT '$.spell.patient.identity.age_on_admission'
       , JSON_Episodes NVARCHAR(MAX) '$.spell.episodes' AS JSON ) AS APC
         CROSS APPLY OPENJSON(JSON_Episodes) AS JSON_Episodes;

Using the example code, the following data can be extracted from the JSONL file for the test NHS Number 9000393299:

#APC:
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#Episodes:
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[bookmark: _Toc60753878]Further Information
Further information on parsing JSON text in SQL Server 2016 and above can be found at the following links:
https://docs.microsoft.com/en-us/sql/relational-databases/json/json-data-sql-server?view=sql-server-2016 
https://riptutorial.com/sql-server/example/17765/working-with-nested-json-sub-arrays 
https://database.guide/json_value-examples-in-sql-server-t-sql/ 
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