a.
/******Insert test data******/


INSERT [dbo].[Bike] ([bikeId], [bikeType], [bikeState]) VALUES (1, N'sale      ', N'sold      ')
GO
INSERT [dbo].[Bike] ([bikeId], [bikeType], [bikeState]) VALUES (2, N'sale      ', N'on sale   ')
GO
INSERT [dbo].[Bike] ([bikeId], [bikeType], [bikeState]) VALUES (3, N'rent      ', N'rented    ')
GO
INSERT [dbo].[Bike] ([bikeId], [bikeType], [bikeState]) VALUES (4, N'rent      ', N'Rentable  ')
GO
INSERT [dbo].[Bike] ([bikeId], [bikeType], [bikeState]) VALUES (5, N'repair    ', N'repairing ')
GO
INSERT [dbo].[Bike] ([bikeId], [bikeType], [bikeState]) VALUES (6, N'repair    ', N'repaired  ')
GO
INSERT [dbo].[Bike] ([bikeId], [bikeType], [bikeState]) VALUES (7, N'sale      ', N'on sale   ')
GO
INSERT [dbo].[Bike] ([bikeId], [bikeType], [bikeState]) VALUES (8, N'rent      ', N'Rentable  ')
GO
INSERT [dbo].[business] ([businessId], [customerId], [bikeId], [businessType], [state], [rentStartTime], [rentEndTime], [salesTime], [staffId], [repairTime], [rerepairBackTime], [storeId], [partId]) VALUES (40001, 30001, 1, N'rent      ', N'doing     ', CAST(N'2021-01-02' AS Date), CAST(N'2021-01-03' AS Date), NULL, 2001, NULL, NULL, 1, NULL)
GO
INSERT [dbo].[business] ([businessId], [customerId], [bikeId], [businessType], [state], [rentStartTime], [rentEndTime], [salesTime], [staffId], [repairTime], [rerepairBackTime], [storeId], [partId]) VALUES (40002, 30002, 2, N'sale      ', N'done      ', NULL, NULL, CAST(N'2021-01-03' AS Date), 2032, NULL, NULL, 4, NULL)
GO
INSERT [dbo].[business] ([businessId], [customerId], [bikeId], [businessType], [state], [rentStartTime], [rentEndTime], [salesTime], [staffId], [repairTime], [rerepairBackTime], [storeId], [partId]) VALUES (40003, 30003, 3, N'rent      ', N'done      ', CAST(N'2020-12-09' AS Date), CAST(N'2020-12-16' AS Date), NULL, 2001, NULL, NULL, 1, NULL)
GO
INSERT [dbo].[business] ([businessId], [customerId], [bikeId], [businessType], [state], [rentStartTime], [rentEndTime], [salesTime], [staffId], [repairTime], [rerepairBackTime], [storeId], [partId]) VALUES (40004, 30004, 4, N'repire    ', N'doing     ', NULL, NULL, NULL, 2054, CAST(N'2021-01-15' AS Date), CAST(N'2021-01-20' AS Date), 2, NULL)
GO
INSERT [dbo].[business] ([businessId], [customerId], [bikeId], [businessType], [state], [rentStartTime], [rentEndTime], [salesTime], [staffId], [repairTime], [rerepairBackTime], [storeId], [partId]) VALUES (40005, 30005, NULL, N'sale      ', N'done      ', NULL, NULL, CAST(N'2021-01-01' AS Date), 2001, NULL, NULL, 3, 4)
GO
INSERT [dbo].[business] ([businessId], [customerId], [bikeId], [businessType], [state], [rentStartTime], [rentEndTime], [salesTime], [staffId], [repairTime], [rerepairBackTime], [storeId], [partId]) VALUES (40006, 30003, 3, N'rent      ', NULL, CAST(N'2021-01-19' AS Date), CAST(N'2021-01-20' AS Date), NULL, NULL, NULL, NULL, NULL, NULL)
GO
INSERT [dbo].[Customer] ([customerId], [storeId], [tel], [sex], [age], [address]) VALUES (30001, 1, N'13012345            ', N'F         ', 34, N'BlueRoad  ')
GO
INSERT [dbo].[Customer] ([customerId], [storeId], [tel], [sex], [age], [address]) VALUES (30002, 2, N'9870987             ', N'M         ', 79, N'YellowRoad')
GO
INSERT [dbo].[Customer] ([customerId], [storeId], [tel], [sex], [age], [address]) VALUES (30003, 1, N'2234456             ', N'F         ', 22, N'PinkRoad  ')
GO
INSERT [dbo].[Customer] ([customerId], [storeId], [tel], [sex], [age], [address]) VALUES (30004, 4, N'3456345             ', N'M         ', 55, N'WhiteRoad ')
GO
INSERT [dbo].[Customer] ([customerId], [storeId], [tel], [sex], [age], [address]) VALUES (30005, 3, N'5673685             ', N'F         ', 35, N'GreenRoad ')
GO
INSERT [dbo].[Customer] ([customerId], [storeId], [tel], [sex], [age], [address]) VALUES (30006, 1, N'23532563            ', N'F         ', 12, N'PurpleRoad')
GO
INSERT [dbo].[Part] ([partId], [storeId], [partName]) VALUES (1, NULL, N'wheel     ')
GO
INSERT [dbo].[Part] ([partId], [storeId], [partName]) VALUES (2, NULL, N'handle    ')
GO
INSERT [dbo].[Part] ([partId], [storeId], [partName]) VALUES (3, NULL, N'frame     ')
GO
INSERT [dbo].[Part] ([partId], [storeId], [partName]) VALUES (4, NULL, N'lamp      ')
GO
INSERT [dbo].[Staff] ([staffId], [type], [storeId], [cusNumber]) VALUES (2001, N'rent      ', 1, 12)
GO
INSERT [dbo].[Staff] ([staffId], [type], [storeId], [cusNumber]) VALUES (2005, N'sale      ', 3, 3)
GO
INSERT [dbo].[Staff] ([staffId], [type], [storeId], [cusNumber]) VALUES (2007, N'order     ', 1, 10)
GO
INSERT [dbo].[Staff] ([staffId], [type], [storeId], [cusNumber]) VALUES (2032, N'sale      ', 4, 1)
GO
INSERT [dbo].[Staff] ([staffId], [type], [storeId], [cusNumber]) VALUES (2054, N'repair    ', 2, 4)
GO
INSERT [dbo].[Staff] ([staffId], [type], [storeId], [cusNumber]) VALUES (2099, N'rent      ', 1, 5)
GO
INSERT [dbo].[Store] ([storeId], [place]) VALUES (1, N'Fabian Way')
GO
INSERT [dbo].[Store] ([storeId], [place]) VALUES (2, N'Park      ')
GO
INSERT [dbo].[Store] ([storeId], [place]) VALUES (3, N'WalterRoad')
GO
INSERT [dbo].[Store] ([storeId], [place]) VALUES (4, N'Marina    ')
GO

b.

INSERT [dbo].[Staff] ([staffId], [type], [storeId], [cusNumber]) VALUES (2099, 'rent', 1, 5)
[image: ]


INSERT [dbo].[Staff] ( [type], [storeId], [cusNumber]) VALUES ( 'rent', 1, 5)
[image: ]

INSERT [dbo].[Staff] ([staffId], [type], [storeId], [cusNumber]) VALUES ('z2099', 'rent', 1, 5)
[image: ]

The two fields associated by foreign keys have different data types:

INSERT [dbo].[business] ([businessId], [customerId], [bikeId], [businessType], 
[state], [rentStartTime], [rentEndTime], [salesTime], [staffId], [repairTime],
[storeId], [partId]) VALUES (40009, 50003, 3, 'rent', 'done', '2020-12-09',null,
NULL, 2001, NULL,  1, NULL)
[image: ]


c.
/******Two transactions******/


--question A
BEGIN TRANSACTION NewRentBusiness
	BEGIN TRY -- add try to catch any errors
		-- Add new business 
		INSERT INTO business (businessId, customerId, rentStartTime, rentEndTime, staffId) 
		VALUES ('40006', '30001', '2022-1-19', '2022-1-21', 2001)

		-- Add the new business managed by another customer
		INSERT INTO business (businessId, customerId, rentStartTime, rentEndTime, staffId) 
		VALUES ('40006', '30002', '2022-1-19', '2022-1-21', 2001)

		-- Commit ALL changes, inserts successful
		COMMIT TRANSACTION NewRentBusiness;
	END TRY
	BEGIN CATCH -- add catch to handle error
		-- Rollback ALL inserts, an error has occurred.
		ROLLBACK TRANSACTION NewRentBusiness;
		RAISERROR('Rolling back, an error occurred!', 16, 1);
	END CATCH;
select * from business


--question B
CREATE PROCEDURE [dbo].[bikeRent1]
@BikeId			    BIGINT,
@CustomerID			BIGINT,
@rentStartDate      DATE,
@rentEndDate        DATE
AS
BEGIN
BEGIN TRANSACTION
INSERT INTO business (businessId,businessType, bikeId,rentStartTime,rentEndTime,customerId) VALUES ( '40006','rent', @BikeId,@rentStartDate,@rentEndDate,@CustomerID);
UPDATE Bike set bikeState = 'rented' where bikeId = @BikeId
IF (
        (SELECT COUNT(*) FROM business b1,Bike b2
	    WHERE b1.bikeId=b2.bikeId AND b2.bikeType = 'rent'
		  AND bikeState='rentable')=0
    )
BEGIN
        ROLLBACK TRANSACTION
    END
    ELSE
    BEGIN
        COMMIT TRANSACTION
    END
END
GO
/****** Object:  StoredProcedure [dbo].[bikeRent2]    Script Date: 2022/1/14 10:33:07 ******/
SET ANSI_NULLS ON
GO
SET QUOTED_IDENTIFIER ON
GO
--question B Unsuccessful test
CREATE PROCEDURE [dbo].[bikeRent2]
@BikeId			    BIGINT,
@CustomerID			BIGINT,
@rentStartDate      DATE,
@rentEndDate        DATE
AS
BEGIN
BEGIN TRANSACTION
INSERT INTO business (businessId,businessType, bikeId,rentStartTime,rentEndTime,customerId) VALUES ( '40006','rent', @BikeId,@rentStartDate,@rentEndDate,@CustomerID);
UPDATE Bike set bikeState = 'rented' where bikeId = @BikeId
IF (
        (SELECT COUNT(*) FROM business b1,Bike b2
	    WHERE b1.bikeId=b2.bikeId AND b2.bikeType = 'sale'
		  AND bikeState='rentable')=0
    )
BEGIN
        ROLLBACK TRANSACTION
    END
    ELSE
    BEGIN
        COMMIT TRANSACTION
    END
END
GO
/****** Object:  StoredProcedure [dbo].[bikeRent3]    Script Date: 2022/1/14 10:33:07 ******/
SET ANSI_NULLS ON
GO
SET QUOTED_IDENTIFIER ON
GO
--question B Unsuccessful test
CREATE PROCEDURE [dbo].[bikeRent3]
@BikeId			    BIGINT,
@CustomerID			BIGINT,
@rentStartDate      DATE,
@rentEndDate        DATE
AS
BEGIN
BEGIN TRANSACTION
INSERT INTO business (businessId,businessType, bikeId,rentStartTime,rentEndTime,customerId) VALUES ( '40007','rent', @BikeId,@rentStartDate,@rentEndDate,@CustomerID);
UPDATE Bike set bikeState = 'rented' where bikeId = @BikeId
IF (
        (SELECT COUNT(*) FROM business b1,Bike b2
	    WHERE b1.bikeId=b2.bikeId AND b2.bikeType = 'sale'
		  AND bikeState='rentable')=0
    )
BEGIN
        ROLLBACK TRANSACTION
    END
    ELSE
    BEGIN
        COMMIT TRANSACTION
    END
END
GO
/****** Object:  StoredProcedure [dbo].[bikerenting]    Script Date: 2022/1/14 10:33:07 ******/
SET ANSI_NULLS ON
GO
SET QUOTED_IDENTIFIER ON
GO
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