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How messy is your database?

........



Blocks

Block 1 1 User
2 Data

Block 2 3 Blocking
4 _
5 factor =8
6
7

Block 12501 3

Capacity: 100001 4



Record location in masters

........

=1, J, K, R, and E give predictable results



Hashing algorithm

Customer number
AA1000 Block 1

N

Record number Block 3162
- 25299

Block 3162

Block 12501

Blocking factor = 8

Capacity: 100001 6



Hashing algorithm (no collision)

Li

CR—

record number in a different block

Customer number
BD2134

ecord number

Block 7759

~62075

Blocking factor = 8

= Customer number BD2134 gives a different

e

Block 1

Block 7759

Block 12501

Capacity: 100001



Hashing algorithm
(collision - same block)

linked using pointers that form a chain.
Block 3162

Customer number
CL1717

-~25299 |

25302




Hashing algorithm
(collision - different block)

*No more room in this block. TurboIMAGE reads the following blocks until it
finds a free record location.

additional 1/Os.

Block 3162 Block 3164
Block 3163
is full
Customer
number |—=25299 25315
MD4884

25302




An example TurbolIMAGE database

M-CUSTOMER A-ORDER-NO

péTOMER-No 4ER-N0

D-ORDERS D-ORD-ITEMS
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HowMessy sample report

HowMessy/XL (Version 2.2.1) Data Base: STORE.DATA.INVENT Run on: MON, JAN 9, 1996, 11:48 AM
TurbolMAGE/3000 databases By Robelle Solutions Technology Inc. Page: 1

Secon- Max
Type Load daries Blks Blk
Data Set Capacity Entries Factor (Highwater) Fact
M-Customer Man 248113 178018 71.7%  30.5% 1496 11
A-Order-No Ato 1266783 768556 60.7% 25.7% 1 70
D-Orders Det 1000000 768558 76.9% ( 851445) 32
D-Ord-ltems Det 4000000 3458511 86.5% ( 3470097) 23

Max Ave Std Expd Avg Ineff Elong-
Search Field Chain Chain Dev Blocks Blocks Ptrs ation

Customer-No 32 1.92 0.32 1.00 1.90 90.5% 1.90
Order-No 10 1.35 0.62 1.00 1.00 0.0% 1.00
10rder-No 1 1.00 0 1.00 1.00 0.0% 1.00
S Customer-No 80 14.34 17.76 1.75 9.20 57.2% 5.25
S !0rder-No 1604 8.06 35.75 1.36 11.32 72.5% 8.34
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HowMessy sample report

HowMessy/XL (Version 2.2.1) Data Base: STORE.DATA.INVENT Run on: MON, JAN 9, 1996, 11:48 AM
TurbolMAGE/3000 databases By Robelle Solutions Technology Inc. Page: 1
Secon- Max
Type Load daries Blks Blk
Data Set Capacity Entries Factor (Highwater) Fact

M-Customer Man 248113 178018 71.7%  30.5% 1496 11
A-Order-No Ato 1266783 768556 60.7%  25.7% 1 70
D-Orders Det 1000000 768558 76.9% ( 851445) 32
D-Ord-ltems Det 4000000 3458511 86.5% ( 3470097) 23

Max Ave Std Expd Avg Ineff Elong-
Search Field Chain Chain Dev Blocks Blocks Ptrs ation

Customer-No 32 1.92 0.32 1.00 1.90 90.5% 1.90
Order-No 10 1.35 0.62 1.00 1.00 0.0% 1.00
10rder-No 1 1.00 0 1.00 1.00 0.0% 1.00
S Customer-No 80 14.34 17.76 1.75 9.20 57.2% 5.25
S !0rder-No 1604 8.06 35.75 1.36 11.32 72.5% 8.34
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=High percentage of Secondaries (inefficient hashing)

“High Maximum Blocks (clustering)

........

........
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Report on m-customer

Secon- Max
Type Load daries Blks Blk

Data Set Capacity Entries Factor (Highwater) Fact
M-CUSTOMER Man 248113 178018 71.7% 30.5% 1496 11

Max Ave Std Expd Avg Ineff Elong-
Search Field Chain Chain Dev Blocks Blocks Ptrs ation

CUSTOMER-NO 22 192 032 100 190 90.5%  1.90
14



Report on a-order-no

even if the Maximum Chain length is a bit high

Secon- Max
Type Load daries Blks
Data Set Capacity Entries Factor (Highwater)

A-ORDER-NO Ato 1266783 768556 60.7% 25.7% 1

Max Ave Std Expd
Elong-
Search Field Chain Chain Dev Blocks
ation
ORDER-NO 10 1.35 0.62 1.00

1.00

Blk
Fact

70

Avg
Blocks

1.00

Ineff
Ptrs

0.0% 15



Master dataset solutions

~-Use HowMessy on test databases
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Implementing a solution:

Changing a key data-type

HowMessy/XL (Version 2.2.1)
TurbolMAGE/3000 databases

Data Base: SOMEDB.DATA.SOMEACCT
By Robelle Solutions Technology Inc.

Run on: MON, JAN 9, 1996, 11:48 AM
Page: 1

Secon- Max
Load daries Blks Blk
Factor (Highwater) Fact

14.2% 16 78
86.4% 612 67
( 303005) 63

Type
Data Set Capacity Entries
Part-Master Ato 10000 4305 43.0%
Part-Loc-Master Ato 606010 303005 50.0%
Parts-Detail Det 303030 303005 100.0%
Max Ave Std Expd
Search Field Chain Chain Dev Blocks
Part-No 3 117 0.40 1.00
Part-Loc-No 4305 7.38 73.09 1.07
Part-No 41065 70.38 666.46 1.86
IPart-Loc-No 1 1.00 0.00 1.00

Avg Ineff Elong-
Blocks Ptrs ation
1.67 63.3% 1.67
45.84 66.4% 42.90
3.20 3.1% 1.72
1.00 0.0% 1.00
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Change key type to byte,
same data values

HowMessy/XL (Version 2.2.1)
TurbolMAGE/3000 databases

Data Base: SOMEDB.DATA.SOMEACCT
By Robelle Solutions Technology Inc.

Run on: MON, JAN 9, 1996, 11:48 AM
Page: 1

Secon- Max

Type Load daries Blks Blk

Data Set Capacity Entries Factor (Highwater) Fact
Part-Master Ato 10000 4305 43.0% 14.2% 16 78
Part-Loc-Master Ato 606010 303005 50.0% 27.7% 95 67
Parts-Detail Det 303030 303005 100.0% ( 303005) 63

Max Ave Std Expd Avg Ineff Elong-

Search Field Chain Chain Dev Blocks Blocks Ptrs ation

Part-No 3 117 0.40 1.00 1.67 63.3% 1.67

Part-Loc-No 13 138 0.77 1.00 1.42 29.3% 1.42

Part-No 41065 70.38 666.46 1.86 3.20 3.1% 1.72

IPart-Loc-No 1 1.00 0.00 1.00 1.00 0.0% 1.00
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Change key type to byte,
convert data values

HowMessy/XL (Version 2.2.1)
TurbolMAGE/3000 databases

Data Base: SOMEDB.DATA.SOMEACCT
By Robelle Solutions Technology Inc.

Run on: MON, JAN 9, 1996, 11:48 AM
Page: 1

Secon- Max

Type Load daries Blks Blk

Data Set Capacity Entries Factor (Highwater) Fact
Part-Master Ato 10000 4305 43.0% 14.2% 16 78
Part-Loc-Master Ato 606010 303005 50.0% 214% O 56
Parts-Detail Det 303054 303005 100.0% ( 303005) 53

Max Ave Std Expd Avg Ineff Elong-

Search Field Chain Chain Dev Blocks Blocks Ptrs ation

Part-No 3 117 0.40 1.00 1.67 63.3% 1.67

Part-Loc-No 6 127 0.54 1.00 1.00 0.0% 1.00

Part-No 41065 70.38 666.46 2.07 3.43 3.4% 1.66

IPart-Loc-No 1 1.00 0.00 1.00 1.00 0.0% 1.00
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HowMessy sample report
(detail dataset)

HowMessy/XL (Version 2.2.1)

for TurbolIMAGE/3000 databases

Type

Data Set
M-CUSTOMER Man
A-ORDER-NO Ato
D-ORDERS Det
D-ORD-ITEMS Det

Search Field
Customer-No
Order-No
10rder-No
S Customer-No
S !0rder-No

Data Base: STORE.DATA.INVENT
By Robelle Solutions Technology Inc.

Capacity
248113
126673

1000000
4000000

Max
Chain

22

10

1

80
1604

Load

Entries Factor

178018
768556
768556
3458511

Ave Std

Chain Dev

1.92 0.32
1.35 0.62
1.00 0

14.34 17.76

8.06 35.75

71.7%
60.7%
76.9%
86.5%

Expd
Blocks
1.00
1.00
1.00
1.75
1.36

Secon- Max
daries Blks Blk
(Highwater) Fact
30.5% 1496 1
25.7% 1 70
( 851445) 12
( 3470097) 23
Avg Ineff Elong-
Blocks Ptrs ation
1.90 90.5% 1.90
1.00 0.0% 1.00
1.00 0.0% 1.00
9.20 57.2% 5.25
11.32 72.5% 8.34

Run on: MON, JAN 9, 1996, 11:48 AM
Page: 1
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Empty detail dataset

D-ORD-HEADER

Customer Order

AA1000 0000001 Blocking
MD4884 0000002 factor = 8
BD2134 0000003
MD4884 0000004
CL1717 0000005
AA1000 0000006

Block 1

Block 12500

ONOOOAAPRL,WDN-

) 21
Capacity: 100000



Deftail chains get scattered

over multiple blocks

Block 1 Block 10 Block 23

1 |aA1000 0000001

— 74 |AA1000 0000221 |

—180 AA1000 0000476

6  |AA1000 0000006 | —

80 |AA1000 0000252 | =—
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Delete chain

= TurbolMAGE reuses the locations in the Delete chain, if there are any

Block 16 Block 34
265 % Deleted %

268 % Deleted %

128 % Deleted % —
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Highwater mark

n il 5

D-ORD-HEADER

*-Indicates highest record location used so far

Block 1
sed blocks :
some empty,
some partially used,
some full
Block 8000 /
highwater mark
Block 12500
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Repacking a detail dataset

Removes Delete chain (no holes)
~Resets highwater mark Block 1

/ AA1000 0000001 |

AA1000 0000006 |
AA1000 0000221 _
AA1000 0000252 |
AA1000 0000476 |

BD2137 0000003 |
CL1717 0000005 |

MD4884 0000004 |

Block 1

O~NO O~ WODN -

Block 4500

highwater mark

Block 12500
25




=High Elongation (entries in chain not consecutive)
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Report on d-orders

Secon-Max
Type Load daries Blks Blk
Data Set Capacity Entries Factor (Highwater) Fact
D-ORDERS Det 1000000 768556 76.9% ( _851445) 12

Max Ave Std Expd Avg Ineff Elong-
Search Field Chain Chain Dev Blocks Blocks Ptrs ation

IORDER-NO 1 1.00 0 1.00 1.00 0.0% 1.00
S CUSTOMER-NO 80 14.34 17.76 1.75 9.20 57.2%

5.25 27



Report on d-ord-items

Il

Secon- Max
Type Load daries Blks
Data Set Capacity Entries Factor (Highwater)

D-ORD-ITEMS Det 4000000 3458511 86.5% ( 3470097)

Max Ave Std Expd Avg
Search Field Chain Chain Dev Blocks Blocks

S !|ORDER-NO 1604 8.06 35.75 1.36 11.32

Elong-



Detail dataset solutions

»-Check your databases early in the design; use HowMessy on test
databases
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Minimum number of disc 1I/0s

Intrinsic

DBGET
DBFIND
DBBEGIN
DBEND
DBUPDATE
DBUPDATE
DBPUT
DBDELETE

Serial reads:
Master
Detaill

Disc I/Os

1

1

1

1

1 (non-critical item)

13 (critical item)

3 [+ (4 x #paths, if detail)]
2 [+ (4 x #paths, if detail)]

Capacity / Blocking factor
# entries / Blocking factor

30



Estimating response time

»100,000 records x 10 I/Os per record = 1,000,000 I/Os

+1,000,000 I/Os / 40 = 25,000 seconds
=295,000 seconds / 3600 = 6.9 hours

31
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>input loadfile

>if loadfactor > 80
>ext database, dataset, datasettype,
>list standard

>input 1loadfile
>1f dataset = "D-ADDRESSES" and &
maxchain > 1

loadfactor

33



References

WORDWARE
P.O. Box 14300
Seattle, WA 98114
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efficiency

»You should have some knowledge of the internal workings of
TurbolIMAGE

35
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