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.------------------------ HEWLETTlpACKARD ----.

CONCERNS OF THE DATA BASE DESIGNER

• MUST FULFILL TWO MAIN OBJECTIVES
• PROVIDE A STABLE DESIGN TO SATISFY NEEDS OF CURRENT AND FUTURE USERS

• PROVIDE COST/PERFORMANCE TRADEOFF INFORMATION TO MANAGEMENT

• CHANGEABILITY OF USER REQUIREMENTS
• OUTPUT FORMATS (RAPIDLY)

• "POLICI ES (MODERATELY)

• MANUAL PROCEDURES AND INPUT REQUI REMENTS (SLOWLY)

DATA INTEGRITY
• MAKING "ALL DATA" AVAILABLE TO "ALL APPROPRIATE USERS"

FLEXIBILITY
• CHANGING STRUCTURE WITH MINIMUM IMPACT ON EXISTING USERS

• DATA INDEPENDENCE

PROCEDURESMACHINESPEOPLEDATA•
• COMPLEXITY OF INTERACTIONS

•
•
• LACK OF A DATA BASE DESIGN METHODOLOGY

• LACK OF PERFORMANCE. MEASUREMENT TOOLS
• THROUGHPUT ESTIMATES

• RESPONSE TIME ESTIMATES
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~----------------------- HEWLETTRpACKARD ------.......

LOGICAL DATA BASE DESIGN

• INVOLVES THE BUSINESS ENVIRONMENT
• CURRENT AND FUTURE INFORMATION REQUIREMENTS

• OVERALL OPERATIONAL PLANS AND POLICIES

• ANALYSIS OF FUNCTIONS AND INTERACTIONS (INTERVIEWS)

- TOP MANAGEMENT VIEW

- FUNCTIONAL MANAGEMENT VIEW

- OPERATIONAL PERSONNEL VIEW

• IDENTIFICATION OF DATA ELEMENTS
• DATA ELEMENTS USED BY EACH FUNCTION

- DEFINITION

- SIZE AND DATA TYPE

- VALUES

- SECURITY SPECIFICATIONS

• DATA ELEMENTS SHARED BETWEEN FUNCTIONS

• IDENTIFICATION OF LOGICAL DESIGN COMPONENTS
- KEYS

- ATTRIBUTES

- RELATIONSHIPS



~---------------------- HEWLETT'PACKARD ------......

PHYSICAL DATA BASE DESIGN

• INVOLVES THE TECHNICAL ENVIRONMENT

• PROVIDES STRUCTURES AND ACCESS METHODS NECCESSARY
TO IMPLEMENT THE LOGICAL" DATA BASE DESIGN

• CONCERNED WITH:
• CAPABILITIES AND LIMITATIONS OF A SPECIFIC DBMS

• COMPUTER HARDWARE UTILIZED

• USER REQUIREMENTS OF EACH APPLICATION

• PERFORMANCE REQUIREMENTS OF EACH APPLICATION

• PERFORMANCE MEASUREMENT

• BACKUP AND RECOVERY PROCEDURES

• DATA BASE IMPLEMENTATION

• DATA BASE MONITORING

• SECURITY

• DATA BASE DESIGN DECISIONS



HEWLETT~PACKARD

DATA BASE DESIGN AIDS OVERVIEW·)

OTHER NON-DATA
BASE USERS

BATCH USERS

"I'
,II
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HARDWARE
CONFIGURATION
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DESIGN AID #1
COMPUTER/DATA BASE ENVIRONMENT

OBJECTIVES

Reduce Costs
Increase Business
Make A Profit
Improve Services
New Products

BUSINESS
FUNCTIONS

Services Provided
Products Manufactured

PRELIMINARY INVESTIGATIONS
STRUCTURE - FUNCTIONS - OBJECTIVES

OF THE COMPANY

ORGANIZATIONAL
STRUCTURE

DATA BASE
APPLICATION

DESIGN AID #3
USER FUNCTIONS AND REQUIREMENTS

( NO. OF TERMINALS)

( BATCH USERS)

REPORTS

READ ONLY
USERS

BATCH
USERS

DESIGN AID #2
FUNCTION/ACTIVITY/FLOW DIAGRAM

TRANSACTIONS

ADD AND UPDATE
USERS



HEWLETT~PACKARD

DATA BASE DESIGN AIDS OVERVIEW
DESIGN AI D #4

ITEM/FUNCTION MATRIX
FUNCTIONS

ITEMS TYPE/ SEARCH SORT UFPRDEAaT.EIIIIII
SIZE ITEM ITEM

(ADDITIONAL DATA USAGE STATISTICS MAY
BE APPROPRIATE)

DESIGN AID #6
DATA BASE DIRECTORY

SETS ITEMS TYPEI SECURITY KEY SORT PIC CAP DESC.
SIZE

DESIGN AID #5
DATA BASE MODEL

DESIGN AID #7
DETAILED ACTIVITY ANALYSIS AGAINST THE DATA BASE

TIME NO.
USER TRANS NO. TO I/O DB OPEN SET CALL KEY ARG

ID TERMS ENTER CHAR NAME MODE NAME



DESIGN AI D #1

DATA BASE ENVIRONMENT

CAPACITY _

B.P.1. _

L.P.M. _

MAKE, MODEL
& BAUD RATE _

COMPANY NAME: _

TYPE OF BUSINESS: _

ADDRESS: _

DATA BASE ADMINISTRATOR: _

TELEPHONE NUMBER: _

HARDWARE ENVIRONMENT

COMPUTER MODEL _

MEMORY SIZE _

DISCS _

TAPES _

PRINTERS _

NO. TERMINALS _

NO. NO. NO. NO.ADD SUBSYS.
BATCH ONLINE READ ONLY & UPDATE OR LANG.

MAJOR ACTIVITIES OR APPLICATIONS USERS USERS USERS USERS USED PRIORITY

B-02.09



DESIGN AID #1

DATA BASE ENVIRONMENT

HARDWARE ENVIRONMENT

COMPANY NAME:~emf WI D6-i'T5 COMPUTER tI P 3000 S.t:Il~~JrMODEL 8~__
TYPE OF BUSINESS: WID &:(1' DkSTg.J a"'tTD( MEMORY SIZE ,r:--.::J....;;.d.,~";...;",,aJ3IL.- _

ADDRESS: C&A."JIlT.%NO.C"'LIF. DISCS (:I.) 7?~o CAPACITy..{Q.!)O£AC4

DATA BASE ADMINISTRATOR: 0 J. L AR.50Al TAPES W 7' 70 B.P.1. _/...,zb;""",oO O _

TELEPHONE NUMBER: <...~O 8) ~ $3 - 1~.3'" PRINTERS 3 0 • 3" A L.P.M. __,~o...;::O:....-. _
NO. TERMINALS~ MAKE, MODEL

& BAUD RATE HP 2",,$,I" St&.J+J

NO. NO. NO. NO. ADD SUBSYS.
BATCH ONLINE READ ONLY & UPDATE OR LANG.

MAJOR ACTIVITIES OR APPLICATIONS USERS USERS USERS USERS USED PRIORITY

OR DE~ PRoc£'.55 :J.N(; , 13 1 •• Co G 01./
Q&A~tl>,

I tJ tJ c rV TTJ~ Y c..,ON ~o L , S 3 2 eo GoL

A c..~o tLIV T.s REGE'xv1f&£..f I 3 I ~ ~O'D1.

1+ c.GOt.t",r,S PII-YIIBLE I ~ J. / e..o 80).

f~Y(l..OLL J. ~ JI 1 ~o8ol.

f E 'lS ONN E J. / ", D", rNa 1 " 'I J- e.oacn.

Co GOl PR o~e1lm De II. :l- 10 (,0 SOL

I

L_
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DESIGN AID #2

USER FUNCTION FLOW DIAGRAM

INDICATE, WITH SYMBOLS, THE DATA FLOW AND
ACTIVITY AGAINST THE DATA BASE.

DATA BASE
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HEWLETTS PACKARD

DESIGN AID #2

USER FUNCTION FLOW DIAGRAM

INDICATE, WITH SYMBOLS, THE DATA FLOW AND
ACTIVITY AGAINST THE DATA BASE.

AC(.O(.("'T~

R e-"e%",,&)..t:
S"T"L.'f)

I\'c.c""",,.s
PAy" I&L €

(altTC.'"

DATA BASE

l> lit C> E ~ E14JT-'Y
c..l.E'tk'~ Clo)o RDF~S

PRJ-t..E (,.nA.'f$,
.....

R£~~~" Rf~j
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DESIGN AID #3

USER FUNCTIONS AND REQUIREMENTS

DATA BASE APPLICATION: _

OBJECTIVES:

USER NAME DATA BASE NO.OF KEY INFOR· ESTIMATED HOURLY RESPONSE
OR BATCH FUNCTION OR NO. ONLINE I/O MATION TIME TO THRUPUT TIME

PROGRAM ACTIVITY TERMINALS CHAR. IDENTIFIER ENTER DATA TARGET TARGET

, B-" 2,_ 13



DESIGN AID #3

USER FUNCTIONS AND REQUIREMENTS

DATA BASE APPLICATION: Q R DE"~ P~oc..ess71f1(;I:rNII. ~oAJTttOI./If-C.C.T!J eAy.IlEC,.,

OBJECTIVES: E. N TE R. D ~DE125 is rE ~ ::tJlJ lJ PVT'O ~ y CA' Dlfre"p

ttAw»Lf (JI/f)-'E %"NQc.l~'J.ES DIL e.z~L~I'1~ (A-CGT,S RfGG'Z""Sl..E)

KE ~ l' fJl% e [S errAlIIB!'P~V ~"~~f'I1T ,q.. c. Co r s P 11 t If B 1 t
•

USER NAME DATA BASE NO. OF KEY INFOR· ESTIMATED HOURLY RESPONSE
OR BATCH FUNCTION OR NO. ONLINE I/O MATION TIME TO THRUPUT TIME
PROGRAM ACTIVITY TERMINALS CHAR. IDENTIFIER ENTER DATA TARGET TARGET

0.'. S ",PEfI. e,.,uc C'. OflS I I Do O.D'.a -~f) ,S· ttlS ,e's Leu... "'''''-''''&! 2. -4 ~C'S.Y'
,,,'"1". %. D

O.E. eL~IlW-J ".a/"'MT£ 10 , 50 (> Iloe4-410 35- S"D s~~. '0/ "DCA" 1-3.s c c.S
DltDea.s .~ Elf''''

c,o,.,,, -~D

\J""~t REJtP/CA.'~ , ~TE'" -AJO I S'-.aSScu ... ,,&1/ ".1".., :!-5 $C'S
6&o\'~fl 100

RE(.~.%"~"''''' LA.' 0 "1"£ :l ;CTf:"") • ~ 0 25 .... 1/0 Icc.l (" D11+-",( 1-3 .s~,-.s
~j.nl(.s % 1If1.."./ty

100 e"'11

DE"'. • "" S
eoit' $",,.,, ":r/V rill ", ~oo t.O"'~-%O", 15 -1/' $&" .1,.0'" 1101."_" .:l - 5 sc.,,~

R E 'C't-r S DC DEll ..-'0.

~H%of' , ~JI ", V EUtr-y 'AItr~ J.. I DO I. TDP7-AJO 15- 30 ~C~j ,() /HOwfl. .2 - 5' oS c. c,~

(,L.6JflK.s .5 H~"fD eHe.H

Ace-,S RP p 1rfIIp -Rf'(,.PMILf" Pttu~ ez&~~ - - U,,'P·Ip t3 ItT(.H

:r:: 111 F1ll..",..TNaJ
(r ~ lJ o3,e:S)

/tcc.rs pttW; c."e"". ~D -- 8 "T~f1 --- -PAy4el..f '-It t'C-t< 5
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DESIGN AID #4 FUNCTIONS

B 02.15

ITEM/FUNCTION MATRIX III
!Ij!SEARCH SORT UPDATE 7

ITEM NAME TYPE/SIZE ITEM ITEM? FREQUENCY

-



DESIGN AID #4 FUNCTIONS

ITEM/FUNCTION MATRIX ~ ""
ce, ~t«, ~ t"
,~ ...l~4 ~oJ" i<J ~14J~ ~ .w Jf '1 .v L •

., ,,~ t "I f; ~ ~ '~ i,~
SEARCH SORT UPDATE fct II 'to"~ u

i41
-oJ tJ" ~ ",,"..., ..l'v\

ITEM NAME TYPE/SIZE JTEM ITEM? FREQUENCY /0 Olq~.. 'I r:' of.. t.,~ uj;/1
C.DmP-I. D Xe .x X )( X

XSO ~ X X
eo -N'/t""t A
vAL. X L x

rIO t+z ",.

X L x
A-m,-J-O rIO H%.,..

OAO-ND )(S X X X X

"L-Tm - ttl D XB x x "l- X X x

e..e.t~ - c1J r -c-" I"tX (r1'4 '< )( 'v
~pJT-C.S-r i!-" H~~H X "
,-" x e'=' ;A x

... .J. .....

~ E~ - "DE x 1./ X

fJA-c.. - C.Dr )(&i )(

6Hf'"c..DE XJ...
~

5L5-PIJe, ~c.
x

DOL-LD rID H~(,.'" x

OR D- OT~ xl, X x

RtL .. OTE" xl? x

x
oRf\-~T rio

£> ..... -r-- x ~ x X
riP-~ .t:

NO - I7 /Y1 :r \V )(
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DESIGN AID #5
MASTER DATA SETS DATA BASE MODEL DETAIL DATA SETS
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MASTER DATA SETS

V
DESIGN AID #5

DATA BASE MODEL DETAIL DATA SETS
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DESIGN AID #6

Data Base Directory
DATA BASE NAME _

PAGE_OF_

DATA SET NAME ITEM TYPE READIWRITE

/ ...
> a: c.,) ~
LU Q c:r:# MASTER DETAIL NAME DESIG SECURITY ~ - DESCRIPTIONen ~ c.,)

I I I
I
I i
I

,
I
I
!

8-02.19



DESIGN AID #6

Data Base Directory
DATA BASE NAME__"_O.=....::R..:.=D:.,.=EN:.::..,:T=--" _

PAGE_' OF_'_

DATA SET NAME ITEM TYPE READIWRITE

/ t-> a:
Co) ~

# # w C etMASTER DETAIL NAME DESIG SECURITY ~ - DESCRIPTIONCI) ~ Co)

1 MNAME M In? Customer Name File

1 COMP·ID X8 X 1 Truncated Company Name

2 CO·NAME X50 Full Company Name

3 VAL Z10 Value Current Orders

4 AMT·LD Z10 Account Receivables

2 MORDER A 10e ORDERS OUTSTANDING

5 ORO-NO X8 X 2 Order Number

3 MINV EN M lCX INVENTORY FILE

6 ITM-NO X8 X 0 Item Number

7 CUR·CNT Z6 No. of Items on Hand

8 UNT-CST 26 Unit Cost of Item

9 TAX 26 Total Tax on Item

10 REC-CDE X4 Reception by Inventory

11 PAC·CDE X4 Packing Code

12 SHP-CDE X2 Shipping Code

13 SLS-PRC 26 Itern Sales Price

14 DOL-LD 210 Item Dollar Load

4 DORDER 2 1()( CUSTOMER'S ORDERS CHAINS

1 COMP·ID X8 X Truncated Company Name

5 ORD·NO X8 X2 Order Number

15 ORD·DTE X6 S2 Date Order Placed

16 REC-DTE X6 Date Order Received

17 ORD·AMT Z10 Amount of Order

5 DITEM 1 1()( ITEMS CURRENTLY ON ORDER

5 ORO-NO X8 X Order Number

6 ITM·NO X8 Item NoN umber

18 SHP·DTE X6 S Item Shipping Date

19 NO-ITM J Number of Items 011 0" j.

!
I
:

I
!

I
I
I

I I I

~ I
;

:

I

! VI·16
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DESIGN AID #7
DETAILED ACTIVITY AGAINST THE DATA BASE

(IDEA SCRIPT FILES)
WORKSHEET

TRANSACT IO!J_.! N.r.O~ ~AT IOi I TRANSACTION STEPS

SCRIPT USER NO ! PAUSE NO. DATA DATA INITIAL NO.
USER FILE °fRAtJS PROCS NO. I/O STACK ~TEP BASE OPEN SET CALL GET KEY ARGUMENT OF

NAME NO. (TERMS) r.u N• MAX. ITERATIO~S .CHARS SIZE NO • NAME ~1ODE NAME TYPE MODE NAME VALUE GETS..

o:J,
IS

'".
'"1-0-1

I
i ;

I
I

I
I
I

I



DESIGN AID #7
DETAILED ACTIVITY AGAINST THE DATA BASE

(IDEA SCRIPT FILES)
WORKSHEET

TRANSACTION INFORMATION TRANSACTION STEPS

: SCRIPT I.USER NO I NO. DATA DATA INITIAL NOI PAUSE
USERl FILE ;TRANS PROCS I I NO. I/O STACK STEP BASE OPEN SET CALL GET KEY ARGUMENT 01

I NAME . NO. (TERMS) I MIN. MAX. ITERATIONS .CHARS SIZE NO. NAME MODE NAME TYPE MODE NAME VALUE GE"
!

66 ...5'0 /5'0 l/ J o~o~.s'" I PlHllmE L oc k'DE .cLt'l"i CJ~OS' f\t'r 10 i 35 So -~ - - -
I J.. ,., W,.",~ puT - co",,-JD c..o,"'C,h', ---
i c. o,.,P-.IO c.o""'~""" -
I .:3 .. DORDe~ P tA.-r"

I l/ p~-r
O~D-HD oRO ""b -

i OLTE'1"'I
! 5 - ·0 UNL.k: - -- - -

I

~C_Uf~ 77 .2 ,;5" "/0 SO OR DroST I mXII"f" L 0'" te: - - I-

I
/00 1.1 ,

7 Erm.HD I-Tm 177
_0

I'tI~NI)EJI 6ETLC.
I I I

2 _. - -
s 3 .- uNL.K . -

I'V I
I

__ 0

.
i I

I'V

II'V

5 II P-<:.lDeKI I IS 30 SO I (JO LJ ,
O~DT!.T I LoCo t.' .. . --

,,,:"- D1~'"

I G-ET"CA.. 5 otlJ)-1I0 ORr>888 .5
.2 DrTEM

I

I UNLK3 .-
I

!

I I
I

I i,
i I

I II
I
I
I

I :

I I

I

!
I II
I 1



....---------------- HEWLETTlpACKARD -----.....

IMAGE DATA -BASE EVALUATIVE ANALYZER

A DATA BASE PERFORMANCE MEASUREMENT TOOL



.".-------------------- HEWLETT' PACKARD ----...

OVERVIEW OF IDEA

• ESTIMATES DATA BASE:
• LOAD TIME

• RESPONSE TIME

• THROUGHPUT

• PROVIDES INITIAL DESIGN FEEDBACK

• PROVIDES FUTURE CHANGE IMPACT
OJ
I •tSl INTERACTIVELY PROMPTS YOU TO CREATE SCRIPT FILEStv.
tv
~ • GENERATES OVVN TEST DATA

• EXECUTES FROM A SINGLE TERMINAL OR MULTIPLE TERMINALS

• PRODUCES SUMMARY OR DETAILED REPORTS
• THROUGHPUT RATES

• RESPONSE TIMES

• RESIDES IN THE HEWLETT-PACKARD CONTRIBUTED LIBRARY

• RUNS ON THE HP 3000 SERIES 1.1 11.1 AND III COMPUTERS



~----------------- HEWLETT'PACKARD ---~

IDEA REQUIREMENTS

• DESIGN MUST BE COMPLETE

• DATA BASE MUST BE CREATED (EMPTY)

• UNDERSTANDING OF THE DATA BASE APPLICATION

• UNDERSTANDING OF IMAGE CALL PROCEDURES

• DETAILED ACTIVITY DETERMINED AGAINST THE DATA BASE (SCRIPT FILES)



~-------------------------- HEWLETT'PACKARD

DATA BASE DESIGN IMAGE DATA-BASE EVALUATIVE ANALYZER

(lDEA/3000)

SUMMARY

FULL

REPORT
I
I
t___ ..J

TERM 64

DATA
REDUCER L......:~--.,

~ ~

~
~

TERM 3

PROGRAM

IDEA1.PUB

ESTIMATES
RUN

TERM 2

' -
I
I
I
I
I
I
I

I I

~... .,.
r-----~---

J
I

SCRIPT
CREATOR

TERM 1

r------------------------,
I PROGRAM IDEA.PUB I
I I
I
I

•••

FIG 1

TRANS ••
IMAGE TX

1. PUT
2. GET
3. UPDATE

DB2

USER}
TRANX

EMPTY DATA BASE(S)

oBp...;N ..........

DB3



SAMPLE SCRIPT CREATION

:~UN lUt::A

S~LECl:(lUlA, Verslo~ 3, ~ay 197~J

1 = C~lATE SCRl~1

~ = LOAl" Jo<U:,
j = 11::: b 'I l-lll I.

4 = 'J I ~I 1Nl, ;.. Ui J

5 = ~f.."'lJkl

b = ~Sll~A1E LLAU 11~l

J = ~kA~E DATA bA~l

~ = LU:>! SC"'l~!S

EXiT
(i)
Rt.CUHU tdJ~~hf:.t~ 1
o 1 'J to< AN~Aell lJ J', N lJ ,., Ht: .... l LI <N<':I I J ? @
U2 ~UM~E~ (J~ F t<uCt.&S~,~·f @
o3 ,... I I'. 1 t·j u~ .., A l!~ E. t c::G>
04 MAX.1!\i u i'" PAlJS~ 'f~
u~ f'4 U t·~ cI:. t, (J i' 1 I t. ~ A 11 u,\, S:~
00 ~U~~~~ UY l/u-CHA~~t ~o

01 ~IACK SlZf..(u fa 16~)t q

"'ti.1CI1 LiNt. IS IN("lJRkr..C IlNUNt..-CRJ? @
k to: CU k 0 1'- Ur-: ~ ~ t< ,
o1 J ~ I,,~ SAC 1 1 l.J N 1'4 lJ ,.,. h t:.. t< 6 6
S1 r; P NlJ i-' HEt'l \) 1
O:l l)A'lA-bA.:)~ ~A"'·~.lHt:.r) = ~? _
O~ I)Ar.p-bAS~ NA:J;",l~t.t') =(ORDTSy
o3 uP ~, ~ - fA II r F t CD .
04 1JA.l ASt.',1 r-. Ai" t-~~ .;;-t__

(; 4 1I A1 A~F J r.. AU 1:, =Gr. A .<U
u:> <.it:. J , G(-~ IlJ , G~ i tJ, tJu f , LuC 1\ 0.... l....~Lr\:' ~ci59
LtthlCH LJNI' IS }i,.(IIPtd·.. C'J l'HJfo4l:,-Lt:)t@9

£6
tt I:.C G~ V t.t.,: b t. " 3
v1 l~t:.. S"l.lllH. C'4uhct.h
S 1~ t ;4u,· "-. to... L I..
\; L 1J A II· - h {:..:J 'r :, A'" ~_ l ~ t.,}- J =
v t. l;~ I /J - t d\ ~) j" :... ~ ~.. r, l t l".. t J =

ORC-1ST

@)

~ t.L U t U ;, L' .'," t." -i

v1 lr< ... ·.~,f·l I )"f, '.llhlll'.I' h')
b 1 t:. to' I,,' .. " ~. ~

\)2 l;A!,.-t~.: ...,i (',t'l.t- J':' t " .. 1. I

V i l. :d ;. - t ,;. d. :, ..~ . 'I l I r_ t J ~ ( L:..'0
U <l ;) A 'J ;. ~ r. 1 r,,. r ':..:. ! ..' .' ,,,,,,, L

:,).:.1 l.JA!~~t'.l '~~:·r.=G:il:I\:'LI;,>
(J ~ (, I:. 1 , t; to, 'j L , ~ ~ 1 t.. , .... l , , J.. Lll r. l ; ~. LJ •d." t S
~"/ "t. k "J A'" 1:. '! (CU,,; t' - j L!)
\J ~ 1 '" 11 1 1\ L VA Lu t:. l A J ,. U.j '1 ~ t; C rt Ah ~ ) 't @ MPb b ()0
~ H l LH L JN1:. 1 S j,~Cu to< KI:.C 1 U" lJ I ~ 1:. -C t< ) @

B-02.27



66100~3~nO~OOOOOl~

66000000nouooooOOO
66000000nOuOOOOOO~

660000000000000000
66000000nouoooonOo
7702002~o04000nOl~

7700000000LOOOOOOO
7700000oo0~OOOOO~o

770000000000000000
8802001~n03000rnl~

tt8000000000000nO(lu
88000t'OOOo",OQo"nOO
8 dO 0 0 n 0 0 nOli 0 0 ('\ ,... " II r;

O~DT~T

O... UT<;T
O~UT5T

OL~'D Tc; T

Oi.#OTC\T
UIoJOT~T

O~DTC:;T

U~OTC\T

U~CTC:;T

U~CT~T

SAMPLE SCRIPT FILE

OOXA(;T
OILUCKMNAME
01PUT MNAME
OlPUT DOROER
OlPUT DITEM
OOX~(;T

OILOCKMINVEN
Olut.TUMINVEN
OlUNLKMINVEN
ooXAeT
OILOCKDITEM
OlGt.TUOITEM
nlUNLKDITEM

COMP.IO
COMt'.IO
O~D';'NO

ORO-NO

0.·····.··············015001····················0001·01COMP6666 0001
OlCOMP6666 0001
010R06666 0001
0.····················010001····················000101ITM111 0001
01..···.··············00010.····················010001····················0001OSORD888 0005
01····················0001



SAMPLE OF IDEA OPTION 5

: RUI~ IDeA

S~LECI:lIDEA, ~ers1on 3, May 1~7b)

1 = ~kEAT~ bCklPI
"J. = LOAU ~Ui..
3 = '1 t::S! td... f\,

4 = 11 t-i I NG k LJ N
~ = ~l:i.f'uRT

b = ~S11MA1l LUAU I1M~

1 = l~AS~ UA1A dAS~

ij = LISl ~C~]F'lS

lXII
@
SCHIPJ flL~ ~A~~f(QRDSCRPi)
SlAkl1hG MAS1E~ LUAD PkUClSS
S'l AH'1' 111 G 0 I:. -r AILL0 Al) f t< OC £:. SS
LOAD 1 r..<' CUM", LE I ~

S~LEl1:l1UlA, ~erslon 3, May 1~)~)

1 = CHlATl SC~lP1

J. = LOAD JiLIN
.3 = lESt }JliN

4 = 'J 1M,1f~ (, ~UN

~ = tt!::t"ukl
b = ~Sll~A1~ LOAD TIMl
1 = ~~ASE DA1'A BA~~

~ = Ll~J ~C~lrlS
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SAMPLE OF IDEA OPTIONS (Cont.)

1

S~L~Cl:l1D~A, ~eIslon 3, May l~lbJ

1 = CFEATE SC~lPl
'J = LUAu HUN
j = 'j E~d RU t~

4 = '11MJ.~u ruN
~ = HE~(jf<'I

b = ~&llMAIE LOAU TJM~

1 = ~~A~~ UAIA ~A~~

~ = LIS'I Sc ~ I PIS
lXll

(f)
~HICM uAfA BAS~?~DTSj)

AP~~UX. LOAD/ObLOAO llM~ = v HkS

NU'lE: 1nis 1s au estimatea time
basea on 0.15 sec/PlJl ana tI.l sec
per update per cnain 10 a UEIAIL.
cnain sorting ti~es are excluded.

S~LEC1:lIUEA, Version j, May 1~1~}

1 = (~~Ar~ SCf<lPl
l = LuAU P L ;.~

j = '1i:.~1 ~Uli

4 = 11 t'= I iH'; to< lJ :\~

~ = Kt.PtJkI
b = ~~i!AAll L~A~ 11~~

1 = iRAS~ LA1A bAS~

t:s =LJ.::>l SC~JP1S

~Xlr

CD
~H lCM U;\ 1~ ~A~E l @OTSi')
I:.~ASt:li

~rLrLl:\II:l:i'\, 'veI~l()!1 .i, ".6\- l'j/~J

1 : \...' r- r ~. J l ~C.d ... I
i = J' t-t,:,

j :. J t.. ~ 1 ~; , .. ;.~

4 = 1 1:: 1 I. ( . "t, 14

:> = tel:. ... u t·' 1

b = ~ t> '1 1 to\ J' J r. L l ~ U J l hi ~
1 = t. to< A~ 10_ LJ j.. 'I M t\ Aut:
ij = L 1.:-» ~l'" J P 1~
I:. XI'J
~

LI::dl(~u (J ..

j

SCt<ll-"l r JLt' l'4k M t.! Ut,U0Ct~P'J
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SAMPLE IDEA OUTPUT

"'UN. nrT 16, 11;/('4. H:'l? A~ SUMMARY REPORT PAGE 1
IOF A v.o JERII (AVERAGES)

)("rTI NO Ot- ~"r"'ROIN~ THINK-rIME TOTAL-DELAY RESPONSE CyCLE-TIME TRANSACTIONS
p~(lrF..S' TI"'t~ r I ~F (A~ (R) TIME (C) (A+a+c) PER HOUR

~"'I
, 2'+~ .n Sr:Ce 43.1 st.(;S 43.9 SECC; .9 SEeS 44.9 SECS 80

f,hl '? 2f'\ ." SE.Cc: 41.~ c:t:.~s 41.8 SECC; .5 SECS 42.4 SECS 85

"hl ~ 24 ." SECc: 43.H c;t.<.,s 44.3 SEcs 1.0 SEes 45.- SECS 79

OJ 6t't1 4 25 .n SECr- 42.1 ~t:.~5 42.3 SECS .6 SEes 43.0 SECS 84
I 66/ " 2~ .n Sf.C~ 42.~ c:;t.l.S 43.3 SECS .8 SECS 44.2 SECS 81
s f.:,hl f- 2~ .n SECc: 42.~ C;l:CS 42.6 SECc; .9 SECS 43.5 SECS 83IV.

""'1 7 2~ .n !'o;fCc: 42.t! c;t.l.S 42.4 SEes 1.7 SECS 4 4 .2 SEes 81
w..... ,.,f.:il ~ c~ .0 C;f:Cc: 41.' ~t.(;S 42.4 SECt; .6 SECS 43.1 SECS 84

"61 c ?~ ." SFC~ 42.~ ~t.('s 43.2 SEcs .9 sics 44.3 SEes 81
(,h 11 ,. l:'~ .n srcc: 42.J ~t.CS 42.1 SECS .8 st.cs 43.6 SECS 83
17/ 1 ~r • n SF-.Cc: 32.b c:t.l.S 32.8 SEC~ .9 SECS 3 3 • 8 SECS 107
771 ;.:> Jf.' .'" ~~eC" 32.d ~t.(;s 33.0 SEcc; .8 SEes ~3.9 SEes 106
1jHI ,

'. 7 ." SF"Cc: 21.'" c:t.l,;S 22.0 SECt; .9 SECS 23.0 SEes IS1
~HI ? 4~ .n SFCc- 23.3 ~t:.l.S 23.7 SECS 1.0 SEeS 24.8 SEes 145

--------.--
f\VG Pr.-sPON~F.-TII14~ FOR TERMINAL MI~ .9 SEes

--_.-.----
TI)TAL ~UUfo<LY THRU-tJlJT f-OH T"'E MIX 1336



~--------------------------- HEWLETT'PACKARD

512K HP 3000 SERIES II

= 1875 TRANS/HR

WITH COBOL COMPILES IN BACKGROUND

TARGET = 15,000 TRANS/DAY
8 HRS/DAY

--------------------- -

TOTAL THROUGHPUT
RELATED TO NUMBER OF TERMINALS

MACHINE DEDICATED TO TERMINALS
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/
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~
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3900
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TOTAL 3500
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TRANS 1900
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HOUR 1700
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500

300
100
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~--------------------------- HEWLETT'PACKARD

512K HP 3000 SERIES II

WITH COBOL COMPILES
IN BACKGROUND

DEDICATED TERMINAL,
I
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I
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I
I

I
I
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I
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/'-------------;r----'------
" TARGET RESPONSE = 2.5__ -0-----...... ...-. SECONDS OR LESS
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o-----~-------
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NUMBER OF TERMINALS
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~------------------ HEWLETTlpACKARD ---........

DISADVANTAGES OF PERFORMANCE MEASUREMENT

• DOES NOT TAKE INTO CONSIDERATION
THE APPLICATION OVERHEAD SUCH AS:
• APPLICATION PROGRAM SOURCE LANGUAGE

• DATA EDITING ROUTINES

• NUMBER CRUNCHING

• DATA BASE IS USUALLY NOT FULLY LOADED

• DATA BASE ACTIVITY IS USUALLY "BEST GUESS" SITUATION



~----------------- HEWLETTlpACKARD ---1IlIIo...-

ADVANTAGES OF PERFORMANCE MEASUREMENT

• NOT A SIMULATION - PERFORMS THE ACTUAL DISK 110

• FEASIBILITY OF DESIGN MAY BE DETERMINED WITHOUT

WRITING APPLICATION PROGRAMS

ESTIMATES "BEST CASE" THROUGHPUT AND RESPONSE TIME

AIDS IN DETERMINING HARDWARE CONFIGURATION REQUIREMENTS

.
MAY BE USED TO MODEL CURRENT DATA BASE ACTIVITY AND

• DEDICATED COMPUTER SYSTEM NOT REQUIRED

•••

w
V1

THEN THE IMPACT OF FUTURE DESIGN CHANGES
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~--------------------------- HEWLETT'PACKARD

SUMMARY

• DATA BASE DESIGNER COULD BENEFIT FROM A COMMON DATA BASE DESIGN

METHODOLOGY

• DATA BASE DESIGNERS NEED A TOOL TO MEASURE PERFORMANCE BEFORE

APPLICATION IMPLEMENTATION

• HEWLETT-PACKARD HAS BOTH!



IMAGE DATA BASE DESIGN AIDS

INTRODUCTION

One of the concerns of the data base designer is the lack of a
data base design methodology. The following data base design aids have been
developed to provide some direction and a logical approach to assist the
data base designer in this most important phase in the implementation of
a data base.

The approach taken here is by no means the only way to design a
data base. It is simply a logical approach starting by gathering the general
overall information about the host computer system and the data base appli
cations and then working down to the detail of the actual DBMS calls against
the data base. The main benefit of using these design aids is that they force
the designer to gather the pertinent information related to the data base
application so intelligent design decisions can be made.

It is assumed that the users of these design aids have a good
understanding of IMAGE.

DATA BASE DESIGN AIDS

Preliminary Investigations

Before beginning the data base design process, the data base designer
should first become familiar with the organizational structure, business func
tions, and objectives of the company and the specific group for whom the data
base is being designed. This is very important especially if this data base
will be used by upper or functional management to assist in the day to day
decision making process.

Design Aid #1 - Computer/Data Base Environment

The purpose of this design aid is to get anoverall picture of the
environment in which the data base will be residing. This aid provides infor
mation on the company, the computer hardware, and the major activities or
applications that will be using the computer system and the data base.

Design Aid #2 - User Function Flow Diagram

The purpose of ~his design aid is to identify the data base users
and their respective functional activities relating to a specific data base.
The forms used and the number of users invovled in each type of function are
shown on a flow diagram. This design aid is useful because it provides an
indication of the overall activities being applied against a data base.



The key point to remember here is that each arrow touching the
side of the data base symbol represents a transaction against the data base.
This transaction may consist of a single DBMS call or a series of DBMS calls.
There will be an opportunity to identify these specific calls later, in
design aid number 7, after the data base design has been established.

Design Aid #3 - User Functions and Requirements

The purpose of this design aid is to describe the data base func
tions in more detail. The objectives of the data base should be listed to
remind the designer of what the data base is to provide.

Each of the arrows (functions) touching the side of the data base
symbol in design aid #2 should now be described further. This includes
identifying each user or batch program and describing the data base function
or activity, the number of online terminals, the number of I/O characters
transmitted to and from the terminals, the key information identifier (the
major search item that a data base user will utilize to identify or locate a
data base record, e.g., order number, part number, etc.), the estimated
time to enter the data, the hourly throughput target, and the response time
target.

Design Aid #4 - Item/Function Matrix

The primary purpose of this design aid is to identify all the items
in the data base and then relate them to the functions described in the
preceding design aids.

In addition, the item type and size are included because these are
useful later in the data base directory. Also, indicating whether the
item is a search item (key) is important because the search item is the basis
for a manual or automatic master data set. Furthermore, indicating that an
item is a sort item assumes a detail data set chain will be sorted by that
item. The update frequency of an item can be useful to identify the high
activity items which can affect the design of the data base by possibly
locating those high activity items together in the same data set.

This is the last design aid before the actual data base design
decisions are made. Additional data usage statistics may be appropriate
before the final design decisions are made.

Design Aid #5 - Data Base Model

The purpose of,this design aid is to provide a visual represen
tation of the data base by showing the data set relationships. This is
where the design decisions are made! The data base designer must now
"earn his keep" by assimilating all the information gathered in the previous
design aids as well as drawing on prior data processing experience to come
up with a design that satisfie~ the needs of the data base users.

If there are any words of wisdom to assist the designer in
making these important design decisions, they are, "There is no perfect
design!". The data base designer is usually well aware of the fact that
the needs and objectives of a company or organization within a company
are constantly changing.
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Design Aid #6 - Data Base Directory

The purpose of this design aid is to provide a means of writing down
the structure of the data base. Later, this structure can easily be trans
lated into the data base SCHEMA using the TEXT EDITOR.

The information requested is self explanatory.

Design Aid #7 - Detailed Activity Against the Data Base

The purpose of this design aid is to indicate the detailed activity
against the data base for the purpose of identifying the DBMS calls required
to complete a transaction. This information alone may help the experienced
designer to estimate the load on the system. This design aid is primarily
used as a worksheet for a performance measurement tool called IDEA which
is an acronym for IMAGE Database Evaluative Analyzer.

Two versions of IDEA (Series I and Series II) which were written by
HP System Engineers are currently available in the Contributed Library (the
Series II version will work with the Series III). A new enhanced version of
IDEA has been made available to our field system engineers who specialize in
performance measurement consulting.
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NEW FEATURES AND LIMITATIONS OF
IDEA VERSION #3

1. Each transaction can reference more than 1 data base.

2. Keys must be of type U or Xwith a maximum length of 254 bytes.

3. Within any transaction, the product of NUMBER OF ITERATIONS and NUMBERS
of PROCESSES must be less than 32768.

4. IDEA permits simulation of up to 60 terminals. The actual limit may
be less due to the number of data bases and data sets involved and
to the system configuration.

5. The maximum record size is 512 words.

6. Modifying the script file must be done under the EDITOR. Remember
to KEEP the modified file UNNUMBERED.

7. TIMING RUN processes do not "give up" at the first functional failure.
They perform "retries" designed to force success so that they may
continue with minimal impact on performance. If, for example, a
directed GET fails, the data set is "rewound" and a serial GET performed.
This fails only if the data set is empty, in which case the TIMING
RUN is terminated.

NOTE: These "retries" are logged and appear on the REPORT.

8. For each directed GET, a random number between 1 and 100 is used as the
address of an entry to be a read. The probability that a "retry" will
be required depends, in this case, on the capacity and fullness of the
data set being accessed.

9. The processing which handle a transaction are created with a user
specified stack size.

10. IDEA can be run remotely.

11. Multiple data bases may be accessed within a single transaction.

12. Key lengths can exceed 20 characters.

13. Mode 2,4, and 5 "GETS" (with or without update or delete) can be
multiple GETS.

14. No longer necessary to always perform a data base load.

15. The loading is about 7 times as fast.

16. Data bases can be erased by IDEA.
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1,7. The only "files" the user has to IIbui1d ll are the data bases.

18. A test run can be made to check the script.

:19. A "firsttime" pass through the script is also perfonned by each process
prior to proceeding to the timing portion of the timing run. Puts and
deletes are bypassed during this pass. IDEA monitors this on the
screen by displaying one of the digits 1,2,3,4,5,6,7,8,9,0 cyclically,
and in that order, each time a newly activated process completes this
first-time pass. It only creates and activates another one after the
preceeding one has performed successfully.

20. IDEA handles all files and data bases so that none of them are left
lying around. If the program should abort for any reason, this will
generally not be true.

21. The timing processes all terminate when anyone of them terminates. They
do this without logging any more timing records.

22. An impatient user can also force early termination by entering Control-Y
at any time after the timing run has begun. The response to the Contro1-Y
may be quite slow due to the resource cleanup which transpires.

23. The logging file (IDEALOG) is sorted only once into the sort file (IDEASORT)/
Both files have 108 byte records with a blocking factor of 7.

24. The timing processes all close the input script file to release the system
resources tied up by leaving them open.

25. The timing processes append share the IDEALOG file in multi-access mode.
This minimizes the number of resources needed to support the logging
function.

26. IDEA and the timing processes communicate via a job control word (JCW).
Local rins are used to control access to the user's terminal, and the
JCW when writing II.

27. A local rin is also used to queue up each timing process until they
all have been successfully activated.

28. The timing process does not give up at the first functional
failure; it perfonms recovery style retries suitable to the function.
Directed gets, for example, are implemented by the generation of a
random number between 1 and 100 which is used as the address of the
record to be read. If this fails, for any reason, the data set
is "rewound" and a serial get is perfonned. This will succeed
unless the data set is empty, in which case the timing run is terminated.
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Helpful Hints

1. It is best to run IDEA stand-alone. This permits you to obtain timing
data not impacted by other processes. It also maximizes the probability
that the system resources required for a given TIMING RUN will be
avaiable.

2. If you wish to test a given script with a varying number of processes,
start with the maximum and modify the script for lower values on
subsequent runs. In this manner, the starting script can be used to
LOAD the data base once so that all subsequent runs can be performed with
out reloading.

3. Scripts with PUTs and/or DELETEs are likely to encounter problems during
TIMING RUNs which may lead to early termination. For PUT scripts, pro
blems include full data sets, duplicate masters, absence of a required
chain head.

4. For DELETE scripts, problems include empty data sets or attempting
to delete a master with related detail entries.

5. Processes are launched for each transaction in the same order as the
transactions are defined in the script. By entering the transactions
with the slowest cycle time (including THINK time) first, all processes
will get into playas early as possible. This will make the resulting
statistics most meaningful and with a minimum number of iterations.
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