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…
1, Griffith, …

2, Ulaska, … 

3, Johnson, …

…

20, Morrisson, …

21, Ambers, …

22, Johany, …

23, Smith, …

…

40, Griffen, …

41, Shen, …

42, Alberts, …

43, Landon, …

…

60, Lynne, …

79981, Geller, …

79982, Smith, …

79983, Jones, …

…

80000, Kirkert, …

79961, Kiesow, …

79962, Simon, …

79963, Gellock, …

…

79980, Debry, …

79941, Baker, …

79942, Shehy, …

79943, Laws, …

…

79960, Miller, … 

File1, Page 5982 File1, Page 5983 File1, Page 5984 File1, Page 9979 File1, Page 9980 File1, Page 9981

…
1, 1, 5982

21, 1, 5983

41, 1, 5984

…

~12421

~74641

…

79941, 1, 9979

79961, 1, 9980

79981, 1, 9981

File1, Page 12982 File1, Page 12986

1, 1, 12982

12441, 1, 12983

24881, 1, 12984

…

74641, 1, 12986

File1, Page 12987

Root 
= 1 page

Intermediate level 
= 7 pages

B-tree
Total overhead in 

terms of disk 
space

= 8 pages 
or < 1%

Leaf 
level
4,000 
pages

SELECT e.* 
FROM

dbo.Employee AS e 
WHERE

e.EmployeeID = 22

22, Johany, …

1, 1, 12982

21, 1, 5983
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SELECT e.* 
FROM dbo.Employee AS e 
WHERE e.SSN = '123-45-6789'



▪

▪

▪

▪

SELECT e.* 
FROM dbo.Employee AS e 
WHERE e.SSN BETWEEN '123-45-6789' AND '123-45-6800'
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SELECT e.* 
FROM dbo.Employee AS e 
WHERE e.SSN BETWEEN x AND y
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http://www.sqlskills.com/blogs/kimberly/category/the-tipping-point/
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File1, Page 19197

Total overhead in terms
of disk space
= 208 pages 

or ~5%

…
…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

997-07-9915, 4001

…

…

…

…

…

…

…

…

…

… 

File1, Page 16897 File1, Page 16898 File1, Page 16899 File1, Page 18110 File1, Page 18111 File1, Page 18112

385
entries

385
entries

385
entries

385
entries

305
entries

000-00-0184, 31101

000-00-0236, 22669

000-00-0395, 18705

013-00-6001, 11932

208
entries

Root = 1 page
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Root = 1 page

…
…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

997-07-9915, 4001

…

…

…

…

…

…

…

…

…

… 

File1, Page 16897 File1, Page 16898 File1, Page 16899 File1, Page 18110 File1, Page 18111 File1, Page 18112

385
entries

385
entries

385
entries

385
entries

305
entries

000-00-0184, 31101

000-00-0236, 22669

000-00-0395, 18705

013-00-6001, 11932

208
entries

File1, Page 19197



SELECT e.EmpID, e.SSN 
FROM dbo.Employee AS e 
WHERE e.SSN BETWEEN '623-45-6789' AND '623-45-6800'

Root = 1 page

…
…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

997-07-9915, 4001

…

…

…

…

…

…

…

…

…

… 

File1, Page 16897 File1, Page 16898 File1, Page 16899 File1, Page 18110 File1, Page 18111 File1, Page 18112

385
entries

385
entries

385
entries

385
entries

305
entries

000-00-0184, 31101

000-00-0236, 22669

000-00-0395, 18705

013-00-6001, 11932

208
entries

File1, Page 19197



SELECT e.EmpID, e.SSN 
FROM dbo.Employee AS e 
WHERE e.SSN BETWEEN '623-45-6789' AND '623-45-6800'

Root = 1 page

…
…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

997-07-9915, 4001

…

…

…

…

…

…

…

…

…

… 

File1, Page 16897 File1, Page 16898 File1, Page 16899 File1, Page 18110 File1, Page 18111 File1, Page 18112

385
entries

385
entries

385
entries

385
entries

305
entries

000-00-0184, 31101

000-00-0236, 22669

000-00-0395, 18705

013-00-6001, 11932

208
entries

File1, Page 19197

Start at the root page
1

Find the page where the 
starting point exists 2

Start an index partial 
scan until end of set

3

623-45-6437, 348

623-45-6798, 287

623-45-6790, 342
623-45-6791, 81
623-45-6796, 9832

623-45-6799, 643

623-45-6800, 4231

623-45-6798, 287
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SELECT e.EmpID, e.SSN 
FROM dbo.Employee AS e 
WHERE e.EmpID < 10000

= 500 I/Os

= 208 I/Os



▪

▪













▪

▪



▪



▪





▪







▪















▪

▪

▪

SELECT m.LastName, m.FirstName, m.PhoneNo
FROM dbo.Member AS m
WHERE m.LastName LIKE '[S-Z]%'
-- 10,000 Rows, 3072 in S-Z Range
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FROM viewname WITH (NOEXPAND)

▪

▪
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



CREATE INDEX NCIndexLNOnly

ON dbo.member(lastname)

CREATE INDEX NCIndexCoversAll4Cols 

ON dbo.member

(lastname, firstname, middleinitial, phone_no)

CREATE INDEX NCIndexLNinKeyInclude3OtherCols 

ON dbo.member(lastname)

INCLUDE (firstname, middleinitial, phone_no)

CREATE INDEX NCIndexCoveringLnFnMiIncludePhone

ON dbo.member(lastname, firstname, middleinitial)

INCLUDE (phone_no)

SELECT m.lastname, m.firstname, 
m.middleinitial, m.phone_no

FROM dbo.member AS m
WHERE m.lastname LIKE '[S-Z]%'

 The science

Debatable, but this might be
my choice (the art of indexing)

 Only useful for HIGHLY selective queries 
(which is NOT this one!)

 OK, but a bit overkill…
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WHERE Active = 1



WHERE SalesPerson = 8



WHERE SalesPerson > 1




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nonclustered
b-tree

Leaf level – NC SSN

=1 =2 =3 =4 =5

(… 1  …)(… 2  …)(… 3  …)(… 4  …)(… 5…)(… 2 … ) (… 3 … ) (… 4 … )

  

SalesPerson BETWEEN 2 AND 4



nonclustered
b-tree

INCLUDE
(c16, c22)

INCLUDE
(c2, c8)

INCLUDE
(c9, c13)

…

▪

SalesPerson

(SalesPerson, Customer) 
INCLUDE (c4, c5, c6)

▪







=1 =2 =3 =4 =5

(… 1  …)(… 2  …)(… 3  …)(… 4  …)(… 5…)



▪ sys.indexes

 has_filter

 filter_definition

▪ DBCC SHOW_STATISTICS

▪ sp_helpindex



http://www.sqlskills.com/BLOGS/KIMBERLY/category/sp_helpindex-rewrites.aspx
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▪ NO!
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