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Abstract

PowerHousa
Data Structures: “The Kay to Paerformance"

Thera are many factors which pla¥ an integral part in the overall
paerformance of an application. The objectiva of this tutorial

is to identify why data structuraes are tha "KEY" to efficient

and well tuned applications. In order to do this design criteria
will ba introduced and discussed for optimizing your structuras.

Soma of the criteria to be praesented are:

- LoEical Data Base Daesign
. Essantial Systems Analysis
. Data Modaling
. Normalization

- Ph¥sical Data Base Design
» Image DBMS ve Indexed Filas
. Blochksize & Capacites
. Paths/Keys
. Application Considerations

- Prototyping Application using 4GL PowerHouse

This dasign criteria introducad in this tutorial can ba used
for applications devalopad in othar 3GL or 4CGlLs.
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First, voueens
D@]Cme 208 Datg 'Base
bhat is the \ ="/ logt
Data ? ’

Data Base
Design

How to store the
Jta ?
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Analysis Phase

Logical
Data Base
Design

~—_

Formal methodology
Essential Systems Analysis (ESA
[Top—Down Approach]
. Data Flow Diagram (DFD)
Mini specifications
.« Data Dictionary
Blitz
Data Modeling
Entity relationships
Entity Relationship Diagrams (ERD)
1 to 1
. 1 ton .
* 4CGLs are perfect fit for Data Modeling

0045-4




bﬁ &

L‘_jaa&mawwzWMKHto%ﬁwmmﬁ_—«f
0—n

Analysis Phase

Logical
Data Base
Design

Informal methodology
IdentiF{ing data entities and their attributes
Normalizing data structures

" Does each data element depend on its key,
the whole key and nothing but the key I

Boyce—Codd Normal Form (BCNF)

" Every determinant (attribute) must be a
candidate key of the relation (entity)
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CASE Tools - EXCELERATOR

. data analysis

. automates
. validates
S PDB0

'

MU%@WS . PiDict Fntities

Link to
EXCELERATOR by [ndex Technology Eorp.
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. Identify processes (functions) ‘[i
: ldentify data stores

am@t—» P ————
order

customer s—>

—> line items
Mini SPQCS
accept order

. For each line-item
: multiple gty * price = oxtension

Jata Uictionurzi
customer = [c0st id, name, address, current balance]
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Design Phase
</’\\\>5\ data structures

What data structures are supported 7
HP - MPE/Indexed/Image DOBMS

Physical
Data Base
Design

DEC - Indexed/RMS/R db
DG - Infos
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Netine Gala struetures with Powerdouse 1o wind ..

D@sign Criteria

. Data Base Structure
ﬁ . Image DBMS or Indexed (KSAM)

. Number of Paths/Keys

. Phgsicol Data Structures
. locking Factors
. Capacit1es

. Application Considerations

. Other Software Alternatives
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" A database models the dynamic behavior of its entities
and their attributes by means of entries”

Alfredo Rega

P Image DBYS "Network Structure” with two levels
ﬁ of hierarchy
. Nosters
. Details

What are the advantag@s of using Image ?
disadvantages ?
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How can I access records in Image P

MASTERs / » Unicue fEY Mosters
lmug@ B A ¥ iy’ - contents riented oces aethod

. Relationships for these mesters stored in Details
. "Ehuining' - contents-oriented acooss nethod

DETAILs
. Inage [
Mo sugports address-oriented access nethods

. Srig
. Directed -
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Advantages of using Image DBMS as data structures |

lmu D DBMS XMASTERS/ . Referential ata Integrity
g /////// \\\V/// . Baclp § Recovery Features

. Transaction loogin
. STARTLOG & § PLHB for Powertouse

DETAILs
. Inage DBH Uiilties

. Third purtg tilities
, Adager/D General
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MASTERS ©'i =

Design Criteria for Masters |

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

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

. Keys
%ypes of X,U,and Z reduce migratin? secondaries
. For numeric fields < 5 diqits declare as Jl
. PowerHouse type INTEGER size 2
¥ . For numeric Fie?ds < 10 digits declare as J2
. PowerHouse type INTEGER size 4
. For numeric Fie?ds > 10 declare as PACKED size n
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MASTERs o
* J2 Master Keys

" ... If value does not exceed the capacity ..."
. Then record# of entry will equal to its KEY value ... "

Results
. Master set will contain no synonyms
. Disc space (sectors) will not be wasted
. Entries can be batch loaded faster than hash entries

. Physica]ly order the entries in any desired sequence

Mark Trasko,
"The Future of Database Technology”
Supergroup Association Magazine, July 1986
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" Poor Moster set performunce ffect Details'

DFTALLs o

Design Criterig for Details !

. Optimul Block Size (BLOCKMAX)

JnL

. Avoid more than two paths
. Avoid sorted paths if at all possible

%, Determine optimal Primary«Path
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" Select most Frequent PATH with more than one entry p01nt

Invoice-Hdr

Customers A-Inv-Ystr
W *inv—mW
1ton lton

. Primary Path should be *cust-no ‘in this example
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Disadvantages of using Image DBMS data structures

" The Theee Bears of [nage”
Fred bhite

WSTERs/ L hobr - e
]mG@UBMS / .vgngam -smpﬁ{sm

« By Beer - Mo, of Paths
" ... Use the chove with considercble ttmght -

DETAILS . Iooge OB allocates all necessary disc space “upfront’

. Vithout third party utilities cm be ise consuming for
. file reorgs, elc ...
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How can [ access records for Indexed Files !

Indexed Files

wo (- e

. Partial KEY (Generic KEY Retrieval) access

S
llll!:ﬂl:ll' . Serial

. Directed

i

. PowerHouse products allow generic retrievals

O—== "y eirs i
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The good and bad of using Indexed data structures |
* The guod "

. more flexibilt
. data structure ecsier to change
. qeneric retrieval for character keys

Indexed Files

. less disc resources
. data file allocated in extents

1] 'I‘h e bad u
. Increase mencry requirements in multi-user environment

. o built in referential data integrity like Inage
Masters to Details
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Design Criteria for Indexed Data Structures !

Indexed Files " ... referontial datg inteqrity ... *
W D ity o b e g P
S Nt ol tpe et

ey okp

. linkug@ of Streans

. Passing/Receiving file
. Apﬁgand i1 eSS

. letail file
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Application Considerations

———1
. KEYS (Paths) @ -
. Number of keys

. More keys increase inquiry capabilities
. More keys also increase [70 in Updates

. Concatenated keys (Indexed Files)
. Retrieval of records in ascending order
(key = [claim no + diary datel)

. Securit

. 06 require additional data structures
. QUICK Screen functional Menus
. Password Security by ID

. Audits

. Additional files to track (audit) changes, etc
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Design Criteria for QUICK Screens !

. 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
. Detail Files -
. 1ton 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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. Develop/prototype upplication using Indexed structures
. bosier to change structures

P . Jpecify optimal blockin? factor for data structures
ﬁ . WEX - ALTFILE file-set, BLKFACT=BEST -
. Once data base desiqn is accepted can change to Inage

0

. Larﬂe Blockinﬁ Factors for batch processing
. QUIZ and QP serial reads

. Small Blocking Factors for screen processing
. QUICK recora retrieval
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Other Software Alterngtives

NIOEX / ONIAULZ by DLLS.C
WICK & QULZ & TP

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

. Advcntage to data base administrator
. Change search criterie without reorgs
- Change only OMNIDEX structures

0045-24




P —

—_—
w Structures: "The KEY to Perfornmc#e"__/(

::E%§§§§:D " Prototyping Application’

Irchitect > orpes, e
\L'Spirit > Singpore (omputer Systens

" Is feasible in a 4GL environment "
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Advantages of Prototying in 4GL

. Confirms users specifications (LDBD)

Prototyping
. 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 deve]opment 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 min1 (HP, VAX, DG)

O——ox

" committment from DP staff and end-users "
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[]esign Criteria !

. Image [BMS vs Indexed Files
. Optimizing Data Structures

Physical

Logical
Data Base
Design

. Blocking Factors
. No. of ﬂaths/Keys
. File Capacities
ESA . Primary Path
" T DFD ¢, Sorted Paths
. Mini Specs ) . lication Considerations in QUICK
. DD Prototyping | . Locking Strategies

. Data Modeling

. Normalization / BCNF Prototyping is a vidble solution !

O=—==ox " lta structures are KEYS to PowerHouse Perfornance *
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Author:

David G. Robinson is considered one of the leading authorities
on PowerHouse softwarae. He is founder and general partner of
PowarSpac_International the world’s premier PowarHousa training

center. David is an active member in the user community having
Bresented many techical papers on PowerHouse in Europe and the
nited Statas.

He is also_co-editor of TNT, a quartlerég publication of Tips,
N?;s. and Techniquas on PowerHouse, whi is distributed world
wide.

0045-28




	Data Structures: "The KEY to Performance"

