CREATING COMPLEX QUERIES WITH
NESTED QUERIES



Nested Queries

e Some complex queries must be based on the
results of other queries.

 The result of a query is a virtual table, i.e.,
something that looks and can be used like a
table, but is not actually stored in the
database as a table.

e A query can be used (as a table is used) in the
design of a query.



Subqueries

A subquery is a query statement that’s nested
inside of another query

e Sometimes need to use the results of a query
as a field in another query, or as a criterion for
a query field. Example:

— How many orders have a total under $2,000?

— To find the answer, first need to calculate order
totals and filter out those that are $2,000 and
over. Then do a count.



The Database Layout

e These are all of the tables in the database:

r Products | Line Items
‘¥ ProductlD W LineltemID
ProductMame ’_\_‘ CrdID
Current Unit Price Pro dID.
UnitsInStock Qu_an’c_l’qf ) ﬂ
Width UnitPrice Orders
neioht % OrderlD
DEF-lth ContactiD
Hetant OrderDate
Contacts
% ContactD
FirstMame - .
LastMame ZipCodes
Address ¥ ZipCode
ZipCode ._/'/_. City
PhoneMumber State
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Where Does The Data Come From?

Order

Customer Contact

Ovders.OrderID
00001 <

Contacts

Contact ID:
Name:
Address: .
Coral Springs, FL 33065 Z(pCodes ExtendedPrice =
Quantity * UnitPrice

Order Date: 4/15/1999 < Ovders.OrderDate \
Product ID Product Name Quantity  UnitPrice ExtendedPrice
P0O013 DVD Disks 1 S 23.00 | S 23.00
P0014 HD Floppy Disks 4 S 999 | S 39.96
P0027 Norton Anti-Virus 1 S 11595|S 115.95

Lineltems Order Total: S 178.91
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Example:

e How many orders were placed that had a total
of less than $20007?



Step One: Find a total for each order

e What is the total for each order?



What is the total for each order?

Orders Line ltems
7 OrderD s ¥ LineltemID OrderlD - | OrderTotal -
ContactlD OrdiD 00001 5173.91
OrderDate ProdID 00002 $3,982.95
Quantity 00003 $4,183.95
UnitPrice

Q0004 55,688.00
T 00005 55,055.90
Q0006 5998.90
Field: | QrderlD OrderTotal: [quantity]*[unitprice] Qooo7 5209.80
Table: | Orders O0008  $17,631.00

Total: | Group By Sum E
Sort: 00009 5499.00
Showe Q0010 55,642.95
':”t”;arf 00011 $739.80
' 00012 42,558.50
N 2 A 535 AN
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Filter the order totals

 Which orders are for less than $2,0007?



Which orders are for less than $2,0007?

Orders Line Items
* %
¥ OrderlD '—\_‘ 7 LineltemID
ContactlD OrdID
OrderDate ProdID
Cuantity
UnitPrice
4|
Field: | OrderlD OrderTotal: [quantity]*[unitprice]
Table: | Orders
Total: | Group By Sum
Sort:
Show:
Criteria:
ar:

CS1100
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OrderlD - | OrderTotal -

00001
Q0006
Qo0a7
Q009
Qo011
00014
Q0015
00016
Qo017

00018
Mnnta

§178.91
53998.30
£209.80
$499.00
5739.80
5109.85
£249.90
5259.30

579.90

5?42.8[#
47440 78
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Step Two: Use the previous query as a
subquery

* How many of these orders (orders less than
$2,000) are there?



How many of these orders (orders less
than $2,000) are there?

— This requires that we build a new query with the
previous query as a subquery

OrderTotals
&

NumOrders

-

Field: | NumOrders: QrderlD
Table: | OrderTotals




Query

 Who placed these orders less than $2,0007



Query

 Who placed these orders less than $2,0007

— Use OrdersTotal again as a subquery

— Combine with Orders and Contacts to get customer information

— Use Group By to remove duplicates

Orde:TotaIs Orders ThmETE
&
g:z:ﬁgtm [ | 7 ordem I ¥ cantadtp
CantactD FirstMame
OrderDate LastName
Address
ZipCode
PhoneMumber
Il
Field: | styieTaaln EFirstName LastMame
Table: | Contacts Contacts Contacts
Total: | Group By Group By Group By
Sort
Show: ]
Criteria:

an
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ContactlD -~ | FirstMame -

LastMame -

! Benjamin Lee
2 Eleanor Milgrom
4 Nicholas Colon
6 leffrey Muddell
8 Serena Sherard
9 Luis Couto
1N Narak Anrarsnn

There are 15 contacts in total
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Watch Out: Access Caches Queries

 \Whenever Access executes a query it saves
(“caches”) the result.

* When that query is used as a subquery, Access
uses the cached result instead of running it
again.

e |If you then update the subquery, Access does
not automatically refresh the result for the
qguery that uses the subquery.



Refreshing Queries

* To refresh all queries, you need to:

— Close all queries

e Click the right mouse button on the query tab and
select “Close”

— Load the query again

e double-click on the query in the navigator

 This forces a refresh.



Step by Step

e How many orders are there that have a total
value of less than $1000°?

— Create a query that finds all orders with a value
less than $1000

— Save the query under an appropriate name

— Create another query based on the previous query
that COUNTs all of the rows

e CAUTION: Do not modify or rename queries
that are used as subqueries.




Example: Subquery

Subquery: OrderslLessThan1000 Note the use of
’ Crders ] [ Line ltems ] ﬁthe Subquery
. . OrdersLessThan1000 and the
% OrderlD % LineltemID x
ContactID _\—< OrdID OrderlD agg V@gate
OrderDate [F;r'::u:;ity Total C,OUNT FM V\Ctl'Ol/\
UnitPrice
1}
Iil Field: | QrderlD
Tables
Field: | QrderlD Total: [Quantity]*[UnitPrice] Total:
Table: | Orders SOT0
Total: | Group By sSum Show:
Sort: Criteria:
Show: o
Criteria: < 1000
CountOfOrd -
21
So there are 21 orders with a
total less than $1000
CS1100 Microsoft Access 18 poceamen Liverity
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Example: AVG

 What is the average cost of all orders?

Subquery: OrderTotals

Note the use of

f the subquery
and the

E Line Items
Crders %
% % LineltemID OrderTotals aggl"egate A m
% OrderD OrdID * F ’
ContactlD ProdID OrderlD MV\'CtIOV\'
OrderDate Cuantity Total
UnitPrice
1]
11T Field: |Total
Table: | OrderTotals
Field: | OrderID Total: [Quantity]*[UnitPrice] Total: | Avg
Table: | Orders Sort:
Total: | Group By Sum S.hUTN:
Sort: | Criteria:
Showe: orn
Criteria:
an
AvgOfTotal -
CS1100

Microsoft Access
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Example

e How many different people bought each
product?

® Contacts Products
empted query , . * r
¥ ContactlD % ProdudtiD
Y FirstMame T ProductMame =
LastName - Current Unit Pri
Address UnitsIn5tock
ZipCode Width
PhoneMumber '™ Height 4
Orders Line Items
& *
¥ OrdenD h % LineltemID
ContactID OrdID l
OrderDate ProdID
Cruantity
UnitPrice
4|
Field: | ProductiD ProductMame ContactID
Table: | Products Products Contacts
Total: | Group By Group By Count [=]
Sort:
Show: ]

Northeastern University
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Example: Counting Unique
Occurrences

 How many different people bought each
product?

P Atte m pte d q u e ry Contacts Products
3 Y * Fe
¥ ContactlD ¥ Produdtin

Y: FirstMame i ProductMame | _
LastName -~ Current Unit Pri
Address Unitsinstock
ZipCode Width
PhoneMumber | ™ Height b

FODD S 1L/ SVGEA Wionitor =
PO00E 20" Multisync Monito 3 \ \

- Line Items
DONNG 7 5 GR mmM 75 N

CantactlD S“_“““*—- CirdID
Cou nt Of OrderDate ProdID
Quantity
Contact IDs Unitprice
4|
Field: | ProductiD ProductMam ContadtID
Table: | Product: Products Contacts
Total | Group By Group By Count E|
Sort:
Show:




But

Contacts Products
* i ® .
Y ? ContactlD ? ProdudiD

FirstMame Y ProductName | —
LastMame £ Current Unit Pri
Address UnitsInStock
ZipCode Width
PhoneMumber | ¥ Height 4

Crders Line Items

% &

7 OrderD S‘-"‘““‘H-—- ? LineltemID
ContactlD OrdID l
OrderDate ProdID

Cuantity
UnitPrice
4
Field: | ProdudID ProductMame ContactD
Table: | Products Products Contacts
Total: | Group By Group By Group By E|
Sork:
Show:
Criteria:
or:

Grouping by Contact
IDs shows 2 different
contacts ordered
Product #8

PO00E 20" Multisync Monitor
P0O008 20" Multisync Monitor

POOTTS—-

MAMET 7 C 5 IFE I laed D e
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Why?

e Let's remove the Total field and Ungroup.

A4

Contacts ( Products
rs Fs
¥ ContactlD % ProductID
FirstMame A i ProductMame |—
LastMame = Current Unit Pri|
Address UnitsInStock
ZipCode Width
PhoneMumber | ™ Height b
Orders Line Items
&
% OrderD % LineltemiD
ContactID S\—< OrdID
OrderDate ProdID l

Quantity

UnitPrice

Field: | ProdudtID

Table: |Products
Sork

Show:

Criteria:

ProductMame [+] ContadtiD
Products Contacts

POOO7 17" SVGA Monitor 18
PO00E 20" Multisync Monitor
PO00E 20" Multisync Monitor
PO00E 20" Multisync Monitor
PO00S 2.5 GB IDE Hard Drive 4

Northeastern University
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Why?

Let’s remove the total field.

Someone ordered it twice
— We have duplicates

Group by removes duplicates but doesn’t
count.

Count aggregates but doesn’t remove
duplicates.

So what do we do?



Solution

e Use subquery to perform grouping

.'
&

 ProductContactNoDups |

Contacts Products
# e & FY
T ¥ ContactlD 7 ProdudID
FirstMame A ?: ProductMame | _—
LastMame - Current Unit Pri
Address UnitsInStock
ZipCode Width
PhoneMumber | Height b’
Crders Line Items
* *

% OrdernD % LineltemID
ContadID S\\—< CrdID S
OrderDate ProdID

CQuantity
UnitPrice
Ll
Field: |ProductID ContactlD
Table: |Products Contacts
Total: | Group By Group By
Sort:
Show [
Criteria:

Northeastern University
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Solution

e Use subquery to perform grouping, then

count

Products ProductContactMolh...
¥ ProductlD rs *

ProductMame ._\_. PraductlD

Current Unit Pri ContactlD

UnitsinStock =

Width

Height

Depth i
Field: | ProductiD ProductMame ContactID
Table: | Products Products ProdudContactMoDups
Total: | Group By Group By Count E|
Sort:
Showr
riteria:

Northeastern University
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TRY FOR YOURSELF...

Northeastern University
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Question 1

 Which contacts placed three or more orders?



Question 2

e How many contacts placed three or more
orders?



Question 3

 Which states had contacts that placed 3 or
more orders?



Maximum and Minimum

What is the maximum amount of any order
that was ever placed?

What is the minimum amount of any order
that was ever placed?

Which order was the minimum order?

Who placed the minimum (smallest) order?



Query

 What is the maximum amount of any order that was
ever placed?



Query

e What is the maximum amount of the any order that
was ever placed?

— Use OrdersTotal again as a subquery
— Apply the MAX aggregate function

CrderTotals
&

CrderlD

OrderTatal MaxOfOrder -

Field: | OrderTotal
Table: | OrderTotals
Total: | NER (=]

Sort:

Show: 7
Criteria:
ar
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Query

 What is the minimum amount of any order that was
ever placed?



Query

 What is the minimum amount of any order that was
ever placed?

— Use OrdersTotal again as a subquery
— Apply the MIN aggregate function

CrderTotals
&

CrderlD
OrderTotal

[
s

y )
Field: { finAmountyyOrderTotal
Table: 5

Total: | Min
Sort:
Shows
Criteria:
or
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Query

e Which order was the minimum order?



Query

e Which order was the minimum order?

— Requires the previous query and OrdersTotal as subqgueries
— Can use one of two approaches

OrderT otals s N i
. OrderTotals r
* I"u'1|r1C,ItrderArr1|:|unt . MinCrderfmount
OrderlD *
! OrderlD
OrderTotal MinOfOrderTotal OrderTotal — MinOfOrderTotal
4 Jm 7T T
Field: | CrderlD CrderTotal .
Table: | OrderTotals OrderTotals FIEId: OrderlD
P Table: | OrderTotals
Sort:
Show: Ed [ i
Criteria: thﬂ'f-"‘-"' |:| D
Criteria:
ar
ar
Approach 1: Use Criteria Approach 2: Create Relationship

i Northeastern University
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Query

* Who placed the smallest order?



* Who placed the smallest order?

Query

— Use previous query as subquery

— Combine with Orders and Contacts table

i i Contacts
MinCrder Orders °
&
&
OrderlD —__| ¥ OrdesdD % ContactlD
ContadD I FirstMame
onta
LastMame
OrderDate Address
ZipCode
PhoneMumber
4.0
Field: | ContactID FirstMame LastMame El
Table: | Contacts Contacts Contacts
Sort:
Show: [
Criteria:
or:
CS1100 Microsoft Access

ContactlD

- | FirstName - | LastMame -
Lauren Center
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Try this:

 Which orders contained a line item for the
least expensive product (based on
CurrentUnitPrice)?

* Who ordered the least expensive product?



Parameterized Query

* To allow user input for a query value:

— specify a variable that has a name different from
any of the field names

Field: P— = ]
Table: g:g::ﬁn El | Enter Parameter Value &Ié]
Sort:

Shows: = 1| OrderIDValue

Criteria: | [OrderlDValue] — 3|

ar:
[ Ok ] | Cancel |

i Northeastern University
CSllOO Advanced Querles 41 College ‘omputer and Information Science



Hiding Subqueries

e Queries (and tables) can be “hidden”:
— Right-click on query in navigation panel
— Select “Hide in this Group”

ContacdsPlaced OrderwithExpofiore1000
g fE Open
g Design View
Export
Collect and Update Data via E-mail

il (e

Fename
Hide in this Group
Delete

Cut

) e

58 Copy

'_*'%f‘ Object Properties

¥ i TR i TR i TR i TN i TR i TR i S i TN i T

%+ Check Web Compatibility

i Northeastern University
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Unhiding Queries

Click anywhere in the Query Explorer
Select “Navigation Options...”
Check “Show Hidden Objects”

Now all hidden queries are visible and can be
unhidden.



Summary

e Group By removes duplicate rows where the
Group By values are the same

 Aggregate functions apply to groups or entire
tables depending how they are used

e Subqueries are necessary to build complex
gueries
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