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Abstract

PowQrHousQ
Data StructurQsI "ThQ KQY to pQrformancg ll

TherQ erQ many factors which play an integral pert in thQ overall
performance of an 0Rplication. ThQ obJQcEive of this tutorial
1s to idQntif~ why aata structures arQ the IIKEYII to QfficiQnt
and w9ll tunec apRlications. In order to do this dQsign critQria
will be introducQa and discussed Tor optimizing your sEructurQs.

Soma of thQ criteria to bQ prQsQntQd arel

- Logical Data Base Dssign
• Essential Systems Analysis
• Data Modeling
• Normal ization

- Physical Data Bass Dasign
• lmaga DBMS vs Indexed Files
• Blocksize &Capacites
• Paths/Keys
• Application Considerations

- Prototyping Application using 4GL PowerHousQ

This design critQria introducQd in this tutorial can bQ USQd
Tor applications devQlopQd in othQr 3GL or 4GLs.
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Data Structures: liThe KEY to PerformanceU

First, aa. aa ••

II • II.. N8Xt,

How to stor8 th8

Data 7

Physical
Data Base

Design

Logical
Data Base

Design
Define aa.

What is the
Data 7
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Analysis Phase
Logical

Data Base
Design

. Formal methodology
· Essential Systems Analysis (ESA)

[Top-Down Approach]
· Data Flow Diagram (DFO)
· Mini specifications

. . Data 0 i ct i onary
• 81 i tz

· Data Mode 1i ng
. Entity relationships

• Entity Relationship Diagrams (ERO)
• 1 to 1
• 1 to n

* 4GLs are perfect fit for Data Modeling
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Logical
Data Base

Design

0:0 Structures: liThe KEY to PerforlllClnCP::::J

Analysis Phase

. Informal methodology
Identifyins data entities and their attributes
. NormalizIng data structures

II Does each data element depend on its ker,.
the whole key and nothing but the key 7 1

. Boyce-Codd Normal Form <BCNF)

II Every determinant (attribute) must be a
candidate key of the relation (enti ty) II
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Data Structures: liThe KEY to Performance II

. PHDict Entities

CASE Tools - EXCELERATOR
. data analysis

. automates

. val idates

PHLEX by Co~nos

Link to
EXCELERATOR b~ Index Technolo~~ Corpa
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Data Structures: liThe KEY to Performance II

Mini Sp8CS
OCC8pt ord8r
. For 80ch lin8-it8m

. multip18 qty * pric8 =8xt8nsion

Data Dictionarv
custom~r = [cust id, nam~, addr~ss, curr~nt balanc~]
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PhasQ

Physical
Data Base

Design
data structures

What data structures are supported 7
HP - MPE/lndexed/lmage DBMS

DEC - Indexgd/RMS/R db

DG- - Infos
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Design Criteria

Data Base Structure
· Image DBMS or Indexed (KSAM)

· Number of Paths/Keys

· Physical Data Structures
· Blockin9 Factors
· CapacitIes

· Application Considerations

· Other Software Alternatives
0045~9



L na:a Structures: liThe KEY to Performanc:;::J

II Adatabase models the dynamic behavior of its entities
and their attributes by means of entries ll

Alfredo Rego

~ C) • HP Image DBMS IINetwork StructureII with two levels
• of hierarchy

. Masters

. Oetai Is

What ar8 th8 advantag8s of using Imag8 7
disadvantag8s 7
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Data Structures: liThe KEY to Performance II

How can I access records in Image 7

• ~~lationshi~ for these nmters stored in llitails
• II[hainin~ 3 - CDnb!nts-orimted access Ithod

• Image~

. Mso SlWDrts ftorimted access ~thods

. Serial
• Directed .
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Data Structures: liThe KEY to Performance II

· Backup &Recover~ Features
. Transaction lo~qing

. STARTLOG &STOPLOG for PowerHouse

· Image DBMS Utilities

· Third party Utilities
. Adager/DBGeneral

Advantages of using Image DBMS as data structures !

~ASTERs · Referential Data Integrit~

VImo~Q ~~~~
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Criteria For Masters ~

· Optimal Block Size (BLOCKMAX)
. REBLOCK feature of ADAGER or DBGENERAL

· Set capacities to odd number
· Improve "hashing algorithims"

· Keys
· Types of X,U,and Zreduce migrating secondaries
· For numeric fields < 5 digits declare as Jl

. PowerHouse type INTEGER size 2
* . For numeric fields < 10 digits declare as J2

. PowerHouse type INTEGER size 4
· For numeric fields > 10 declare as PACKED size n
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© ~
* J2 Master Keys

If value does not exceed the capacity ... II

II ••• Then record# of entry will egual to its KEY value ... II

Results
· Master set will contain no synonyms

Disc space (sectors) will not be wasted
· Entries can be batch loaded faster than hash entries
• Physically order the entries in any desired seguence

Mark Trasko.
"The Future of Database Technology"

Supergroup Association Magazine. Jury 1986
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Data Structures: liThe KEY to Performanceu

/I Poor Master set rerformance ... affect Details 'l

© ~

Design Criteria for Details!

· Optimal Block Size (BLOCKMAX)

· Avoid more than two paths

· Avoid sorted paths if at all possible

*. Determine optimal Primary Path
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lata Structures: liThe KEY to Performance:

II Select most frequent PATH with more than one entry point II

Invoice-Hdr

A-Inv-Mstr

~finv-m
1to n

..• Primary Path should be *cust-no 'in this example ••.
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Data Structures: liThe KEY to Performance"

Disadvantages of using Image DBMS data structures!
II The ltree Serfs of III II

FrefWhite

II III IJS'! til! dxJv'! with comiWI'!~t III II

I Imagt!!EMS allocates all nmsory disc~ "t¥rmC

I Vitlrut third jl!fty utilitil!S em 00 til! constmIing fir
I fil'! reorgs. '!tc II I '

I Papa Boor
.~ 8e<r
" Bdly Beer

- Int~ K'!~
- Sorted Paths
- No. of Patrn
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Data Structures: liThe KEY to Performance II

How can I access records for Indexed Files!

Indexed Files
[KSAMJ

index

· KEY access

· Partial KEY (Generic KEY Retrieval) access

~ Serial

· Directed

~~~D~. • PowerHouse products allow generic retrievals
~ ~ for QUIZ &DTP &QUICK
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The good and bad of using Indexed data structures !
II The good II

Indexed Files~ · more flexibilty
. data structure easier to change

index · generic retrieval for character keys

· less disc resources
. data fiIeallocated in extents

II The bad II

· increase memry requirements in multi-user enviromnent

· no built in referential data integrity like Image
Masters to Details
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Design Criteria for Indexed Data Structures!

Indexed Fi les II II' referential data integrity I II II

index I ~ int~it1 con ~m lSi~ rOlE
I ~(EtQl' to ~tail tw~ relotiOffilli~

.loo~,

.liM~ of screens
. rassi~eceiYi~ fil~

·WeOO moo Focessi~
. ~tail file'
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Application Considerations

· KEYS (Paths)
. Number of k~ys

• Mor~ k~ys incr~ase inquiry capabilities
· Mor~ keys also increase 110 in Updates

. Concatenated keys (Indexed Files)
· Retrieval of records in ascending order

(key = [claim no + diary date])

· Securi ty .
· ~ay require additional data structures

. QUICK Screen functional Menus

. Password Security ~y 10
· Audi ts

· Additional files to track (audit) changes, etc
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(Q)===O[]:;;]tf;;;;;:J_'

DQsign CritQria for QUICK ScrQens

· Mirror data base design
· For each Master a screen
· For each Detail a screen

· Same for multiple indexed files
. Build in referential data integrity

· Exception is usage of Append Mode Processing
· Detai 1 Fi les

· 1 to n relationship for two files on single screen

· Incorporate Locking Strategies
· For multi-user environment

· Screen LOCK Base/File or LOCK/UNLOCK Verbs

· Closing Files Explicitly
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to:: Da~ Structures: UThe KEY to Performan~

. Develop/prototype application using Indexed structures
• Easier to change structures

. Once data base design is accepted can change to Image

@
. Large Blocking Factors for batch processing

. QUIZ and erp serial reads

• Small Blocking Factors for screen processing
. QUICK recora retrieval
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Data Structures: liThe KEY to Performance II

Oth8r Softwar8 Alt8rnotiv8s

OMNIDEX / OMNIQUIZ b~ Da IaSaC

(Q) Dr.=t" I --~. _DO + ~m[~ ~ ~~Il ~ ~lr

. Advantage to end-user
. Allows search on non-key fields, etc

. Advantage to data base administrator
. Change search criterie without reorgs

. Change only OMNIDEX structures
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II Prototyping Application ll

ItdUtld -) • 11&

ll'!firit -) Silpl!" SJMi

II Is feasible in a 4GL environment II
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Data Structures: liThe KEY to Performance II

Advantages of Prototying in 4GL

· Confirms users specifications (LOBO)

• Encourages users participation .
· validating inputs and outputs of the system
· determine data base design is efficient or lack of
· easier to evaluate then written specifications

· Shortens development cycle
· Staff could be developing other modules at same time

• Prototype can be done on Micro computers using PowerHouse PC
• After acceptance; code transportable to minI (HP, VAX, DG)

'CY==o[]:;;;;:J+
~l ~

II committment from DP staff and end-users II
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Data Structures: liThe KEY to Performance II

Logical
Data Bass

Design

• ESA
• DFD
• Mini Specs
• DO

• Data Mode ling
Normalization / BCNF

Physical
Data Base
Do~;nn-_.:::J

Design Criteria !

• I~ DBMS vs Indexed Files
• OptImizing Data Structures

• Blocking Factors
• No. of PathslKeys
• File ~iti9S
• Primcry Path

v • SortedP~
• Appl ication Considerations in QUICK

• Locking Strategies

Prototyping is a viable solution I

© 0 Jig • II Data structures are KEYS to PowerHouse Performance II
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Author.

David G. Robinson is considered one of the leading authorities
on PowerHouse software. He is founder and general __partner of
PowerSpec International the world's premier PowerHOuse training
center. David is an active member in the user community having
prasented many techical papers on PowerHouse in Europe and the
Uni ted StatQs.

He is aleo co-editor of TNT. a quartlerly publication of Tips.
NQws. and TQchniques on PowerHouse. which Is distributed world
wide.
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