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SSN Lookup Uniquifier

000-00-0184 Smith 0 (0 bytes)

000-00-0236 Jones 1 (4 bytes)

000-00-0395 Smith 1 (4 bytes)

000-00-0418 Jones 0 (0 bytes)

SSN Lookup

000-00-0184
92CF41D7-17BF-49F7-
B5C8-D3246C19B302

000-00-0236
2F87EEBB-FBA1-4C06-
B7F1-BE63285B5935

000-00-0395
2EF09CA4-6E48-47AA-
A688-3D9FDEA220E0

… …

SSN Lookup

000-00-0184 31101

000-00-0236 22669

000-00-0395 18705

… …

Each table starts at 80,000 rows over 4,000 pages (due to the average row size of 400 bytes/row and 

therefore 20 rows/page). Then EACH/EVERY index must include the (entire) lookup value.

The lookup value is non-unique 

(and wide as an nvarchar(40)), 

what if there are two (or more?) 

Smith / Jones / Anderson?

The lookup value 

is a GUID = 16 bytes
The lookup value 

is an int = 4 bytes
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Description Bytes Rows 
NC 

Indexes 
MB    

int * 7 10,000,000 8 534.06

int, non-unique (min) 7 10,000,000 8 534.06

int, non-unique (max) 15 10,000,000 8 1,144.41

bigint * 11 10,000,000 8 839.23

bigint, non-unique (min) 11 10,000,000 8 839.23

bigint, non-unique (max) 19 10,000,000 8 1,449.58

datetime, int * 15 10,000,000 8 1,144.41

datetime, bigint * 19 10,000,000 8 1,449.58

guid * 19 10,000,000 8 1,449.58

composite 32 bytes (comp32) * 35 10,000,000 8 2,670.29

comp32, non-unique (min) 35 10,000,000 8 2,670.29

comp32, non-unique (max) 43 10,000,000 8 3,280.64

0.00

composite 64 bytes (comp64) * 67 10,000,000 8 5,111.69

comp64, non-unique (min) 67 10,000,000 8 5,111.69

comp64, non-unique (max) 75 10,000,000 8 5,722.05

0.00

composite 128 bytes (comp128) * 131 10,000,000 8 9,994.51

comp128, non-unique (min) 131 10,000,000 8 9,994.51

comp128, non-unique (max) 142 10,000,000 8 10,833.74
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Simple disk space calculations of *JUST* the CL costs in the NC leaf level!

Description Width of CL key Rows NC Indexes MB  

int 7 100,000,000 12 8,010.86 

bigint 11 100,000,000 12 12,588.50 

datetime, int 15 100,000,000 12 17,166.14 

datetime, bigint 19 100,000,000 12 21,743.77 

guid 19 100,000,000 12 21,743.77 

composite32, nullable 35 100,000,000 12 40,054.32 

composite64, nullable 67 100,000,000 12 76,675.42 
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nvarchar(20)
tinyint
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http://tinyurl.com/o4xpxxb
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ALTER TABLE Employee
ADD CONSTRAINT EmployeePK
PRIMARY KEY CLUSTERED (EmployeeID)

ALTER TABLE Employee
ADD CONSTRAINT EmployeeSSNUK
UNIQUE NONCLUSTERED (SSN)
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8,096 bytes / page

400 bytes / row
=   20 rows/page

80,000 employees

20 rows / page
=   4,000 pages

8KB = 8,192 bytes

Header 96 bytes

8,096 bytes

CREATE TABLE Employee
(
EmployeeID Int NOT NULL Identity,
LastName nvarchar(30) NOT NULL,
FirstName nvarchar(29) NOT NULL,
MiddleInitial nchar(1) NULL,
SSN char(11) NOT NULL,
…other columns…)



▪

Review the index level definitions…
Does this seems to match one of the definitions?

Yes! 
When a table is clustered 

the data becomes the leaf level of the clustered index!

…

4,000 pages of Employees in clustering key order
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, Kiesan, …

79962, Simon, …

79963, Geller, …

…

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



8,096 bytes / page

11 bytes / entry + 2 bytes in slot array

622 index entries 
per non-leaf level page=

4,000
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8,096 bytes/page

19 bytes/entry + 2 bytes in slot array

385 index entries 
per leaf level page=

80,000 rows

385 rows/page
208 pages=
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80,000 – SSN, EmployeeID Pairs = 208 Pages

…
…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

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
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8,096 bytes/page

18 bytes/entry + 2 bytes in slot array

404 index entries 
per non-leaf level page=

208 rows

404 rows/page
= 1 page   = root



File1, Page 19197

208
entries

Root = 1 page

Leaf level
208 pages

Total overhead in terms 
of disk space

= 209 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
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CREATE UNIQUE CLUSTERED INDEX IXCL
ON tname (c6, c8, c2)

CREATE NONCLUSTERED INDEX IXNC1 
ON tname (c5, c2, c4)





CREATE UNIQUE NONCLUSTERED INDEX IXNC1 
ON tname (c5, c2, c4)


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CREATE NONCLUSTERED INDEX IXNC1 
ON tname (c5, c4)

















CREATE UNIQUE NONCLUSTERED INDEX 
IXNC1 ON tname (c5, c4)











CREATE NONCLUSTERED INDEX IXNC1 
ON tname (c5, c2, c4)

















CREATE UNIQUE NONCLUSTERED INDEX 
IXNC1 ON tname (c5, c2, c4)













CREATE UNIQUE CLUSTERED INDEX IXCL 
ON tname (c6, c8, c2)

Same clustered index:
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