CA Gen

Block Mode Design Guide
Release 8.5



This Documentation, which includes embedded help systems and electronically distributed materials, (hereinafter referred to
as the “Documentation”) is for yourinformational purposes onlyand is subject to change or withdrawalby CAatanytime.

This Documentation maynot be copied, transferred, re produced, disclosed, modified or duplicated, in whole orin part, without
the prior written consent of CA. This Documentation is confidential and proprietaryinformation of CAand maynotbe disdosed
byyou orused foranypurpose otherthanas maybe permitted in (i) a separate agreement betweenyou and CA governing
youruse of the CA software to which the Documentation relates; or (ii) a separate confidentiality agreement betweenyou and
CA.

Notwithstanding the foregoing, ifyou are a licensed user of the software product(s) addressedinthe Documentation, you may
print or otherwise make available a reasonable number of copies of the Documentation forinternal use byyou andyour
employeesinconnectionwiththatsoftware, provided thatall CA copyright notices and legends are affixed to each re produced

copy.

The rightto print or otherwise make available copiesof the Documentation is limited to the period during which the applicable
license for such software remains in fullforce and effect. Should the license terminate foranyreason, itis yourresponsibility to
certifyin writing to CAthatall copies and partial copies of the Documentation have beenreturnedto CA ordestroyed.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CAPROVIDES THISDOCUMENTATION “AS I1S” WITHOUTWARRANTY OF ANY
KIND, INCLUDING WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FORA PARTICULAR
PURPOSE, OR NONINFRINGEMENT. IN NO EVENT WILLCABE LIABLETO YOU OR ANY THIRD PARTY FOR ANY LOSS OR DAMAGE,
DIRECT OR INDIRECT, FROM THE USE OF THISDOCUMENTATION, INCLUDING WITHOUT LIMITATION, LOST PROFITS, LOST
INVESTMENT, BUSINESS INTERRUPTION, GOODWILL, OR LOST DATA, EVEN IF CA IS EXPRESSLY ADVISED IN ADVANCE OF THE
POSSIBILITY OF SUCH LOSS OR DAMAGE.

The use of anysoftware product referencedinthe Documentationis governed by the applicable license agreement and such
license agreementis not modified inany waybythe terms ofthis notice.

The manufacturer of this Documentationis CA.

Provided with “Restricted Rights.” Use, duplication or disclosure by the United States Government is subject to the restrictions
setforth in FARSections 12.212,52.227-14,and 52.227-19(c)(1) - (2) and DFARS Section 252.227-7014(b)(3), as applicable, or
theirsuccessors.

Copyright © 2013 CA. All rights reserved. All trademarks, trade names, service marks, andlogos referenced herein belongto
theirrespective companies.



CA Technologies Product References

This document references the following CA Technologies products:

m  CA Gen

Contact CA Technologies

Contact CA Support

For your convenience, CA Technologies provides one sitewhere you canaccess the
information that you need for your Home Office, Small Business,and Enterprise CA
Technologies products. At http://ca.com/support, you can access the following
resources:

m  Onlineandtelephone contactinformation for technical assistanceand customer
services

m  Informationabout user communities and forums
m  Product and documentation downloads
m  CA Support policies and guidelines

m  Other helpful resources appropriate for your product
Providing Feedback About Product Documentation

If you have comments or questions about CA Technologies product documentation, you
cansend a message to techpubs@ca.com.

To providefeedback about CA Technologies product documentation, complete our
shortcustomer survey which is available onthe CA Support website at
http://ca.com/docs.



http://www.ca.com/support
mailto:techpubs@ca.com
http://www.ca.com/docs
http://www.ca.com/docs




Contents

Chapter 1: Introduction 11
DIESIEN PrOCESS ..cutiiiiestestististeete e stestes e s e sbe st et et e st e te s st eseese et et et e sesbesseaseas s e s e et e seabeeseeseeaeansansa st e eseesaeseeneaeeseesbesbesseeae e sassassenses 11
ODJECTIVES OF DESIN .cuveeiieieieierte ettt sttt b et et e st s e et e st e b et ese e b et e se st ene b e st eseebassenesseneesetenestaneesersenes 12
(O7 N G =T o KoTo T K3l o] gl DTy ={ o TSR ORI 13
Chapter 2: Preparing for Design 15
PrEIEOUISITES w.eveiuiiiiiiitistisestsee sttt s e sttt et et e st e bt et et e e et et e be s b e sbe s st e s s e e et e sesaesae e st e st easeasaebeeae e st et e st e beneeseessesseensansensansanses 15
(DT =4 I o o T ot LY PSRRI 16
DESTEN TEAM SEIECTION ..eeviiieieeeie ettt ettt et e st e e b et e st s s e aesese e st ese s ese et enees et et esessentesensesessensesersans 16
UNErstand ANGIYSiS RESUITS ...c.ccveuieieieetiieiceee ettt ettt e te e e et st e e st e e e be st ese et eseeb e bessesesaessebensesesbansesensesaesensasessensesessans 17
Review the BUSiness SYSTEM D efi NITION ..ottt sttt sttt sttt bbbttt sttt et 17
SPeCify BUSINESS SYSTEMS 10 CA GEN ....oveueiiiiieieisiete ettt te et e e s te s et e e e st e e et et ese st eseesastese b e st eneebessesessenaetestenesteneansesenes 17
SEt DEVElOPMENT STANUATUS....cieieeeiirieeiree ettt et et e s et e et a e s e e et e s e e e s s s ese s esesene e eteseae s esenensesesnnensesanensnes 18
ChOOSE @ PrOCEAUIE SEYI@..uiiiiiieiieere ettt ettt et b et e st et e e s b et e se st e s e ese st eseebeseaneesersesesaanes 18
Set User Interface Standards.... .19
Set REUSADIE LOZIC StANUAIUS...c.civiiiireireie ettt sttt et s b et s b e st e st e e s se st e e sbe s esessessenesaenes 19
SEE QUATTTY STANUAIAS ettt ettt sttt sttt ke s ettt s et e b e et s e e b e et ek ene st st eaenenestenenens 19
SYSTEM DEFAUITLS STANUAITS ...vcueuiieieicirteeiee ettt et a s e et e e e et s s ese e et esene e ebeseae s eseaensesesanesesasnnnres 19
COMMANGAS STANUATTS ...ttt ettt ettt st sttt s btk se ke st st ebese et ebese st s e ebe st st ebenent st esenenensesenens 20
Function Key Assignments Standards... .20
Screen Video Properti@s STaNUArdS ...ttt sttt et et e e e e se st e e e b e ssenesbeneesasanes 21
Window and Screen FOrmat STanardS.... .ottt sttt b ekt be et banens 21
Clear Screen INput Delimiters STANArdS .......ccceicirieiiirirri ettt ettt e et e e esesae e sbeneenesaens 22
Field Edit PAttern STaNTards. ...ttt ettt sttt st sttt st b et sttt b et st e be e e st ebe e sbebane s ee 22
Field Prompt Standards
Common Exit State Definition Standards.......c ittt ettt s e 23
SPECITY MUILIPIE DIGIECTS.c.cviveeiieieieiireetette ettt sttt a et e e et a e s et e s e se e et s s ese st et e b ene st eteseasebeseae st st enenesesesensnes 23
Confirm the TranSitioN SEFAtEEY ..uciciie ettt ettt et s et et e s st ese e b e e ene et e st enessesessesteneesersenessenes 24
Prepare @ DOCUMENTATION PlaN... ...ttt te ettt e et et e e et et eseaseebessebesesesbansesasansstantesessensesesans 25
Define Online Help Requirements .25
Define TraiNiNG REGUITEMENTS .....cociiiiiicieeeei ettt e et e et e s st e e et et ese st e e e be s e s s es e besesbensebessenessensesessenseneasans 25
Define Reference and Technical GUIde REQUITEMENTS ....ccoveirereriirerirenerenirrertsesesestst sttt sttt 26
Capture Data Requirements [dentified DUMNE DESIZN .ccciciiiirieiriiriresee ettt resse e sse s e e se st e e sa s e e sesaasessenes 26
SPECTAI ALIITULES ....oveeeeeietcctece ettt ettt e et b e et e s e e be b e s e e be et ese et asaensebesseba st ese et asessebeneebesteneeteneesetanis
Local Data Views........
Work Attribute Sets

Contents 5



DESTEN ENTITY TYPES weeeeiiieeesteceert ettt ettt sttt st s e st e st e st e st e saeesae e s b e e s e e s ate s bt e s se e b e e se e te e st entaasbeeseensesnsesasasanesanan 27
Prepare a Security Plan

ENSUIE DESTEN WOTK SECUIITY ..veuveviieiieieietieieeste et e e es e e eseste e e e eseste st esestese et e aesessenaesessansesesasessensasessasessensesessansasessans 28
Ensure Security Within ApPliCations........co ettt et 28
ENSUIE Privacy Within SYSTEIMS ....c.cciiieiieieeesitete et e ettt e ettt s te et e st e se s se e et e s esessetesessensesessasessesaesessensasessans

Prepare @ CONTINGENCY PIAN ..ottt ettt ettt e et et et e s eae et e s eseneseebese et eseneesesenesensesanens

Consider Coordination and Integration Issues

Chapter 3: Designing the System Structure 31
PrEIEOUISITES ..ottt ettt ettt ettt e b et et e b e s b e s be s st e s s e se s e sesae e Rt e st e st entemsaesesae s st e at e st e besbessesseeneensansansansanses 31
DIES TGN PrOCESS ..ccutiietiitistististestetestes e s e s e sbesae st et et e aesbeeseeae et ast et e besbessessees s e e e e e sesbeeaeeaeaseaasansanseeseesee st e st et eseeseesbesseene e sassansenses 32
INFlUENCES ON SYSTEM SIrUCTUN @ DESTEN ..uiiiieeiiieieieeree ettt e et sae b et s s e s ese et esese e esssene e tesanessesssanesesanens 32
Volatility in the WOrk ENVIFONMENT ......ccoiieieieieesesees ettt sttt et e e ta e e sse e s sessesessansssessesessaneens 33
USEI'S ROIEIN the BUSTNESS ...ttt ettt sttt sttt et b et st e st st ekt st b e ae e et e ae et e bane s eee 34
FreqUENCY Of DIialOg US ...ttt ettt sttt ettt s et e e se s e s e e s e e esesaeneebesssessesenesannsesensans 35
GeOgraphiCal LOCAiON Of USEIS.....ciiiiieiiieieieieesesteestet ettt sttt esa e bt e e st et e e ebeaese et enaebesesesteneenansenes 36
LiNGUISTIC DIffEr@NCES. c..vvveveieiceetetetetete ettt sttt ettt ettt ettt ettt b bbbtk bbbt et enne 37
GuUidelings for SYSTEM STrUCTUIE DBSTEN...cciiiiieieieicieereeree ettt et et et eese st et e e ese et e e ese st e e esestenessaneesessanes 37
HOW 10 ANGIYZE USEI TASKS..euiuiiiiteiieieieeririe sttt ettt ettt ettt e et e st et ese et e s esenesaebeseneetesenensesasenensesanens 37
GAthEr INFOIrMATION .c.ciiiiiiite ettt sttt b et b ekt ebese e e b et sbebe st e st ebeneessenenens 38
AENTITY EVENTS ..veectieieeieteietete ettt te et ettt e e be s ae e et e s ebe st ese et e e ese et essese st ass et et ess et eneebe s ess et esbassesensesesbansesenseseseansasentans 38
ANAlyze Data ManiPUIGTION ..ouii ettt e et e s e e e e e s e s e et et e e e s e e e e eneenentenenaene 39
AENTITY USEI TASKS .utiuietiietiteeseteti ettt ettt ettt ettt e et e e e b et eseebe b eneesensebesbess et eneebessentesestensesensasessansesetans 39
[ T T =T G I 1] 4O STSR 40
DEfiNE USEI TASK SEIUCTUIES ..ottt ettt sttt sttt b e et b bbbt st b ettt ebese et e b e et eseneaees 40
Map User Tasks 10 ElEMENTATY PrOCESSES .....ccveiririreeerireeieistsieeeseetesesestesssesessesesessesesessssssensssssessssssesensssessssssssesssensns 41
YA LT o 1 T YA O T - USROS 43
DeSigN the USEr INTEITACE STTUCTUIE ...cuiveuieieieeteee ettt te et e st et sae et eaese st e e e be st eseesebeseesansesabansesensasessenseseatans 44
Map User Tasks t0 @ USEr INTEITaCe ..ottt ettt et e et s sa e e ss e s esesaennssaneens 44
MaAP USEI TASKS t0 PIrOCEAUIES ....cuecteeeetiietieieeetetete et te e te st te et st et esestesesbe st esesbe s ebe st ensesetesesbensebessensstensesessenseneatans 44
US I INTEITaCE PrOtOTYPING veieiiiieirieeeetetste ettt ettt sttt ettt s bt e e s b e s e s s et esesaeneebesaesessessenessansenersans 45
Choose a Procedure Style .
ONIINE PrOCEAUIE STYI ...ttt ettt ettt e et s et e ebe st e se et e b ens et ensebe st ene et eneese b ensesesbensebesenentanes 46
BAtCh PrOCEAUIE SYI .ttt sttt sttt et et s e e s e b e s e e s e e e s e s e ene et e s aneesessenessansssensans 46
Workstation or Personal COMPULEr PrOCEAUIES .....c.ceeuiieuieieerieiereeeteee et e te st e e e seste e eseste s etesaeseeteseebesseseesessensssenes 47
Chapter 4: Designing the Data Structure 49
Create a Relational Database Definition
PrEI@OUISITES ...ttt ettt ettt et e b e b e s b e s bt s h b et e b e s b e s be e bt e ae e ae e Rt e ab e b e e bt e ae e at et et e b e sbesbesbeene et e basbenrens
DIESIEN PrOCESS ..cvtiuteiiitististeststetestestes e s e ste st et et e st esae s st et e st et et et e besbesbessees s e e e e e sesbesae e st e Rt eas e st et aeaeest et e st e tesaesbessesseeneasensansases
Data MOdEl TransfOrMatiON.....ccoeueiirieicereree ettt ettt b ettt et be et e b ese e stk e e e st e et s besenenessesanens 51

6 Block Mode Design Guide



Transformation IMPIICATIONS .....c.ecueiiceeeeee ettt ettt e st et e e e be b esesbensebeseseebanseseeseteneasans 52

How to Set Technical Design Properties .52
PErfOrmM TraNS OrMAtiON ettt sttt ettt b bt ekttt eae st et eae et e bene e ee 55
RESUILS Of TranSTOrmMAation ....c.ccceiveeeeiieeeceris ettt ettt a e et se et et esa e e ebesese et e sesa e sesenensesasnnsren 55
DA SEFUCTUIE LSttt ettt ettt h et e e e et e b s e et s b e e e b e sb et e b et e st ns e s e st s e et e s e seneseeneeneneeneentnens 55
Data Structure Diagramming TEIMINOIOZY....ccocveirrirueeririeeinieeestseeteeststeasesesse et ese e et sese e seetesasessssesessssesenessesasensens 56
One-to-Many Relationships
ManNy-t0-Many REIATIONSNIPS.....cccicieieieieieeiee ettt e ettt e e te st e e s be e et e st esesbe e ebe s essesesbasessansesasaessesensesesasnseneatans 58
Data StruCtUIe LiSt TEIMINOIOEY . ccceiriieirieirtiieee ettt sttt sttt et sse e be e e s et e b esesaentesesaensssessesesaansenesans 60
Other Data StrUCTUIE LiST DETails....coveerririeiiiririeeieieeste ettt ettt sttt bbbt stk et b et ebe et bene s ee 65
DAt STOM@ LiST...iiiiieieieiriirieetete ettt sttt ettt sttt et et et e b e b e s b e s bt s he et e b e sb e s s e s st e Rt e Rt e R e e e e b e st e Rt e Rt et et e beshesreeR e e Rt en b e bebenrenns

Data Model Retransformation......

Basics of Retransformation

Identify Changes 10 the Data IMOU €l ..ottt st et a e s s e sae st s s e sesessesesessansenesans 68
How to Complete the Data StrUCTUIE DESIEN ...ttt e st st s st et e st e s s be s e b e sbansetesbensesensesestensesesans 68
Change Database NAIMES .......cciveiieiereeeete et sttt et s e s e et s b s e e e b et e se st s enene e s enentas 68
Optimize the Data Structure Design ...69
REArrange the Database StrUCTUIE......cc ittt sttt st s e st e et sene et ese e s esesensns 69

Chapter 5: Designing the Procedure Dialog 71
e T =To [T OO OO RO PP RRPPRRPR 71
DIESIEN PrOCESS ..c.utiutieitintististtette e stestes e s e ste st st et et e sbe s st et et et e st et e besbessessess s e s e s essessesae e st e st eas e s s e s esae e st et e st e besbessessesaeeneasensansases 72
PrincCiples Of DIialOg DESIEN ..c.ecuiiiuieieeetiieeetee ettt e st te e et e e te s te et e st e b et e e e be st ese st eseess st ensesesteseetensesesbens et enbansesesasessensesasans 72
ONIINE PrOCEAUIES......iiiiiteietetetete ettt ettt ettt sttt et s et e st st e st s s et e st s ae st et b e st e ae et e st sb et e st ebeseeneebaneesesaenesbeneesessanes 73
BATCN PrOCEAUIES ...ttt ettt st s et b et et b st be s et s b e b et ek e et et ebe et et ebe et ebebeneres 74
CA GEN COMMEANGAS 1ttt ettt ettt eaesa et e b e e e st et s be st e st e e st e ae st e st s e st ss e s eae e b e e eae et e st e st s eaeebestentebe st eaeeb et ebe st et ebenteaeseenes 74
WHEN t0 USE COMMANGS ..cuvviiiirieiitrieieietet ettt ettt et sttt sttt ae et se e ettt s b e s st s b se et ebese e seebe et et ebe st st esenenessesentas 74
RESEIVEA COMMANTS ...eviuiririeieiiririeieente ettt e et st se et stese e st e e e st e sese st seebese st et e s ese e e s ese e et esese e seeseseseebeseaesbeseastebesenesesasensees 75
Commands tO [NItIate DIAlOZ FIOWS .....ccveiruiiriiririciresteie ettt sttt ettt e e e b e e ebessenesbeneesansenes 75
ProCeAUIe STEP EXECULION ...vciciiiciiiceetciee ettt ettt et ettt et e e et et e se et e s e e sesbessebesbeseebensesesbansebesbansesensesestensesensans 75
FIOWS ...ttt et st e et b et e e e R e e Rt E R e e RS E e e RS R ARt e R e R et R R e R et e b et e R e Rt e R ene e ereneas 78
Dialog Flow Diagramming Conventions .78
TYPES OF FIOWS ...ttt ettt ettt e sttt et et ese et eseebe s ese et e ssessebensebe st ene et ensess et enbessesansesesessesensesessensesensans 79
HOW FIOWS AFe INITIated ...cceveueuiereeieiirieieert ettt ettt sttt s bbbt s b n e s b se e s eseneaees 81
COOSE @ FIOW ACTION ..ttt ettt ettt ettt sttt a e ettt ket st s b e s et st ebese st s s ebe et ek ese st st ebeseestesanens 82
AULOTTOWS .ttt sttt sttt sttt ettt bbb bbb bbb e b e bbb bbb b e b e s b e b e b e sebebebeaebebesesebe e ae e e aeaenen 83
Execute a Command Using a Flow .84
Pass Data TRIOUZN @ FlOW ..ottt ettt sttt e et sttt e ne st sene e sbese e nsesasensees 85
Flows Between CA GeNn BUSINESS SYSTEIMS ...cvciviirieirieisieesesieeeesteesteessesae e eseesesressesessassssessesessessesessessesessasessessesessens 86
Flows Between CA Gen and NON-CA GEN PrOCEAUIES .....ceeririrueuiririeieiesteeesisseesesteeesessesesesessesessssesssessssesensssssseneens 87
DEfINE EXIT STATES .ttt ettt et ettt e b et s b et b b e s e e b e s et e b e st e s b e b e et et eseae s sbesentsseneneas 88

Contents 7



EXamPle FrOM IMENU PrOCEAUIE .....ciiieieeeeteieteteee et te st te st te st ste e esesbe e e basaesesbe s eba s ess et astassesensesestansesensesessanseseatans 89

Rules for Assigning Exit State Definitions .... ..90
DESTEN ONIINE DIAlOZS ...ucueiuiieeieieeeticieeste e ee ettt et e et e e st e e e s st e e et e tese et esee b et ese et eseeseesessase st ansesesese et essesesbansesasansssensesessansnsansans 92
SCreens fOr DAata IMAINTENANCE ....ccvcveirieeeree ettt ettt sttt ss e st sae e e et e s ase e stesasessesasessssesesessesesasersnsesansssnsanens 92
COMMANGS .ttt ettt ettt ettt ettt s et b b et s e ke st e st ebese e et ebe st et eaese st sb e b e s et et e b e s et e b e b et et ebe st s s b ebe st e et ebene e ebenetsbenenens 93
FUNCTION K@Y S ...ttt ettt b e s b e s b e e ae et et et et e b e sb e e b e sbeshe et e nbesbeeseenteneeneeat et ebenbesaens 94
Prototype Online Dialogs... ...96
DESTEN BATCH DIalOS...ccueiiuiieeiieieticieeete ettt ettt te et e et e e e be st e e et et ebe st esaebeshensebesbesssbansebessessebensessesensesaebansesensesessansetantans 97
Flow Restrictions fOr BAatCh DialOgS.....ccuviireriruirieieieieirenieertesese ettt sttt et sa et e e e s e saessesessessssessesesasssssensans 97
DESTEN FOIr RESTATT . cuiiuieiiietiteec ettt e st e et e st e e et et e s e et e s e et et e s s e b e beseeseneebebess et ersebesansesestessesensesessansesensans 97
Chapter 6: Designing Screens 101
PrEIEOUISITES w.eveiiiiiieitetitestie ettt s e sttt e et e st e s b e s b e s be e st et et e s e s e e seese e st e st e st en s et e b esbasbeenb e sensenbessesseeseeseensansentassessassens 101
(DT =g I ad o Yol =3O O TSROSO 102
PrincCipleS Of SCrEEN DESTEN ..c.eeuiiieieieirieiris ettt ettt et et et e e et et sse st eseebesaess s s e s ese st ensese s enesteseenesaensesessensssnnes 102
Screens and TEMPIAtES DESIZN ...cccuiiiiieeieieeeee ettt et e st et e e be st e e st ese e s et eseese st e e ebe s esesteneeseteseetensaneesanaasersn 104
SCIEINS .ttt ettt sttt et et e st et et et e be s st et e st et e sess e s s e e st e st e Rt e Rt et e s b e s Rt s Rt e at e st e Rt e e e b e Rt e a e e Rt et et e b enAenbenhe s Rt e Rt e nRensesaeeneeneen 104
LT 80] o1 L =TRSOOSR 105
Screen and TEMPIAtE COMPONENTS ....cuciririeueiririeieirieie ettt sae et sesae e seebe et st esssenessesesentssesensssesenensssesssnsssesanens 105
DEfINE FIEIAS. ...ttt ettt ettt e b et b e bt s e b st e b e bt s b e b et e b e st se b e et bene b enenn 106
DEFINE LITEIALS ..ttt sttt sttt sttt b et b st s e ke s et et s b e s et et st et e ke et et e ke et et bene s aean 113
DEFINE PrOMPLS ..ottt ettt sttt e e b e e e e b et e b et ese e b e s ese st e s e e sesee st e b eseeseseneasesaensese s eneseensesersesessanes 113
DEfiNE SPECIAT FIElAS ittt ettt ettt e et e st e st ese st ess et et esesben s et e beneeseebensesensesestansesanes 113
Repeating Groups and AUtOMAtiC SCrOlliNG....cuovi ettt s 115
Automatic SCrolling CoMMANG VATUEBS ...c.oveuieieieiiceetete ettt ettt se et s re st e seese s e sesaennesenes 118
Special Fields for AUTOMAtiC SCIOIlING.....ccveeiereeeriree ettt a et b et s e e e s s e e e sessnessssesanens 118
When to Use AULOMATIC SCIOHIING ...c.ciuiiiiieireeescc ettt sttt b e et e e seste e b e e ese st enessanean 119
WHhEN 10 USE LOZIC FOr SCIOIlING.....v ittt ettt ettt st et be st et e st e nsebe st enseteseebessensetensanesnan 119
LiN@ [EEM ACTIONS c.e ettt ettt et et e e et b e et a et e b e sa e e e s e e eaesee e r e e enenre s 119
ClEAT SCIEEN INPUT...eiviieiiitiieteiteeeteste et e e st e e b et et e s te e et e st et ese et assese s eseebesaese s eseebe b eseebassesaetaseebastesaeseseensebenseseteneetensenestaneesetan 121
Chapter 7: Designing the Procedure Logic 123
Prerequisites
Design Process
TYPES Of PrOCEUUIES ..ottt ettt ettt ettt e e et e e b et e s et e st e s et e s e ese s e e st e b e s e st e s eseebeseeneesesseseesensenesaasessersenessanes 124
ACtioN DIiagram TEIMINOIOZY ....ceceieieieiiteiteeeteteee ettt e e et e et ste e e be st ese et e e ebestese et e s ensebetebe st essebesessetenseteseensesestansesenes 125
Refine Action Blocks Developed DUiNG ANGIYSIS .....cccieieeurieieieieieieeeeiciee e s es 126
Refine Synthesized Procedure Action Diagrams
Handle Termination CONitiONS. ......ccveieririeerinirieenisetee st eesese e ettt se et se st et st saese e ssse e ssebesenessssenesessesasensessnen
Dynamically Modifying Video Properties in Onling ProCeAUIES .......ccvivieerereeenieesenees ettt ssesse s 129
RESTArT iN BAatCh PrOCEAUIES .....cciiieeieiecete ettt ettt sttt stttk seebe et ese et esenan 130

8 Block Mode Design Guide



DESTEN FOr EASE OF US ..ttt ettt et sttt be st e e et et e se et eseeaeebe b ebe st eseebensebesaensebenbansesentesessansesanes

Design Designer-Added Procedures

When to Use a Designer-Added ProCEAUIE ..ottt sa st e et se e e s se st e e sesse e s sesaennssenaeneean 138
When Not to Use a Design-Added ProCRAUIE ..ottt re e ee e seenenens 138
Procedures and ProCEAUIE STEPS ...cccvcivieieieiriiieristesteesteste e te e s tesae e te e e e tasessessesesteseesessesestessasessansasessansesessesessesessessensesenss 139
ONIINE PrOCEAUIES. ....oeeteerieieteteeeteteeesteteest st te sttt ae st st et et e e e saesase st sseseaeseeseseseesesese s esesaneetesesensssebentnsesenereesessannsssesanens 139

Batch Procedures

BUITA PrOCEAUIES ...ttt ettt sttt btttk et s e b e s etk e et st ek e st et ebe s et ebese et ek ese e st ebene e st esanessene
Process-ImplemeNnting PrOCEUUIES .......coccveriiirieinee ettt sttt sae s bt e sae s b e sae st ssessenesaensesensenessanes
BUild DeSigNer-Added PrOCEAUIES ......cccveeeieeeiiieietee e et ste e s et teste e e ste s ebesteseste s ebesaesestensesesbensesessesessensesessanssanes

BUITA ACTION DIGEIAIMS ...vveuieiieeieeieieieietrie et eeste s e e e st seese s ese e s sese e e et esssessesesasessesesessesasaneseesesaseasesssansssesanensesesanesensesasensnes
Process Synthesis to Build an Action Diagram.........

Procedure Synthesis to Build an Action Diagram

Copy With Substitution to Build an ACtion Di@Bram.....cccceeceeirieineeriseseeeseeesiesessessesessesesesseseesessesessessessssensesesees 154
ACTION DIAGramM EQITOr c.cuiieieicicieeeetetee ettt ettt e e st ettt e s et e e et et eseebe st eseebe s esesbansebeseneebenbeseesensesasansesenes 155
Structure of Completed ACtION DIAIams ... ..ottt e e st s st e st s st sttt s s st s e bt tsasaesstsseas 155

Advanced Action Diagram Features
ACTION Diagram EXPrESSIONS ....couciuiiieieiteitestesttette et e e st e s te s b st s e et et e s st s st e st e st et et et e b e beebesab et esbesbesaesaeeatententeneensesressenns
Action Blocks Used in SET ... USING ACHIONS...c.ccoeruiiririeieintrieietsieiesesee ettt eseste e sesesesesaebesesessesesesessenesessenenessesenen 159
DEriVAtioN AIGOTITNIMS ...c.ccuiieieieieteteee ettt e et e st et e e st e se et et et e b ese et eseeaeebenaebe st essesansebestensebenbassesentesessansesenes 159
EXTT STATES .ttt st e e e R e R R Rt R e et R e Rt e et n e n e nneee
Special Attributes
ACTION DiaBram FUNCEIIONS.....coueiiiiiieieieterte sttt sttt se e s st sttt e b et et e s st s st et e b e b e saessesansaeentensansessassannes 164
Advanced Repeating GroUP HaNGIiNg. ..ottt st sa ettt et be e sesaennesenes 166
EXTEINAT ACTION BIOCKS ...veveuiieieeiirieteccsieie ettt ettt ettt a et s et e se et s s e se e e esesanessesene e et esanensssnsan 168

Design BIOCk MOdE Presentation LOZIC ....cciivirieiriiiirieeeestete et e s te sttt et et e e e se st e e se s enessessesesaessssesansessanes 171
Clear Screen Input
ClEAT L& SCIEEN ..ttt ettt s b et b bt s et s b e st e b e s et et e b e st e s b e st e neebene et ebeaenensereneas
Validate INPUL FrOM @ SCIEEN ....uiieeeecteeceteeetete ettt ettt ettt e st ebe st e e et et ese et e e eseebe s ebe st ensebensebestansetesbenseseass 172
HaNdI € SCrOlliNG 0N @ SCrEEN ..ottt sttt a et e e st e st e st e s e sesae st esesaenesbesesesseneesessansenenss 172

Chapter 8: Verifying the Design 179

DTy = o I o o Yol 13O SR SRR 179

P O O Y DI N eterterieeeeee ettt ettt et et b e b e b e s b e s a e st e e b e Rt e Rt e R e e Rt e Rt et et e b e b e e R e e Rt et e b e se s e eReeReeReeRe e Rt e renrenresaenraent 180
CheCk fOr COMPIELENESS .....vcueieeieteieeetee ettt ettt e e e be st e e et e be et e seebe st ese et e e ese et ene et et eneeteseesesseseesestensebansasensan 180

Check for Correctness

Check for Consistency

When to Perform ConsiStENCY CHECKS .....oveueiirieceieecece sttt ettt s e ssenanens 181
Consequences and Levels Of INCONSISTENCY ...cvcuiiiiriiireiriieeeerieee ettt e et se e st e e ese e e e s s e saesessensesesean 182
RES OIVE INCONSISTENCTES...ucuiiiveiiirieieierieiee sttt ettt a ettt e et st b et s et et et e et et e se st st st ebe et ebesene st e se st ebesanesesesan 183
Facilitated Sessions, Walkthroughs, and INSPECHONS .....ccceivieiririeiricere ettt sae et e e aes 183

Contents 9



CONSOlidate ThE SYSTEIM STIUCTUIE ...cuoviieieteeeteetes ettt et e te et st et ebe st e e e be st ese b eseeba st e s ebe st ese et eneebateseebansesensesanesan 184

O TN oI o o Wl e o =T ol =] - o 1O RO 184
RESUITS Of DESIGN VEIifiCAtiON c.uiuiiiiieicteicee ettt sttt et e e et e e et e st ese st ensebe b ene et essesessessesessansesanes 184
Index 185

10 Block Mode Design Guide



Chapter 1: Introduction

During system development using CA Gen, designers usethe information discovered
duringanalysisas thebasis for describinganinformation systemthat can satisfy the
needs of the business.

The system description can be used to build andtest a prototype iteratively until the
users aresatisfied with the design.

At this point, you can constructand test a system based on this design.

Note: This guide covers block mode design. For information aboutthe techniques and
best practices for client/server, see the Client Server Design Guide.

Design Process

The block mode design process begins with the results of analysis. The process
concludes when you have a system design ready for construction.
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Objectives of Design

The followingillustration shows the sequence of activities that make up the block mode

design process.
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Note: Analysis isoptional for block mode design.

You candesignthe data structure any time after system structure design.

Objectives of Design

Your goals for design activities aredesigningand confirmingthe external aspects of the

system with end user representatives.

You, the designer, must ensure that the external design of the system is suitablefor the
proposed business users and locations and broadly suitablein technology for the
expected volume and speed of response. You will probably wantto defer consideration
of detailed technical issues untiltheusers agree on the functionality of the design, its
form, andits suitability to meet the business objectives for developingthe system.

For example, an analystmay have discovered that the business mustkeep track of
customers. You may have defined an elementary process, called Add Customer, in which
the rules for addinga new customer are specified to supportthis requirement.
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CA Gen Tools for Design

To implement the process duringdesign, you must address issues such as shown next:
m  Should customers be added online,in batch, or both?
m  |fonline, shoulda user be allowed to add multiplecustomers in a singleexecution?

m  How shouldthe user interface(screen or window) look, and how should the user
interactwith it?

m  Shouldthe process Add Customer be combined with other elementary processes,
such as Change Customer and Delete Customer, into a singleprocedure?

There may be other objectives of design or constraints on the form of the system. For
example, management may want the new system to exploitand protect investment in
other systems wherever possible.This mayinvolvedesigning procedures to make
effective use of current systems and data. You may hear the term legacy applied to
current applicationsand data storagestructures that will surviveinto the new system.
Management may alsowantyou to design the new system to work with some other
system that is currently planned or under parallel development.

CA Gen Tools for Design

Throughout design, you canadd detail to the business system model usingthe tools
listedinthe followingtable.

CA Gen Tool How to Use It
DialogDesign Defining procedures and designingdialog.
Action Diagram Designing procedure logic.

Data Structure List and Displayingthe physical structure of the databaseand

Data Store List modifying that physicalstructure.

Procedure Synthesis Automating the construction of procedure action
diagrams.

Structure Chart Showing the relationship between implemented action

blocks and procedure action diagrams.

Screen Design Designingscreen layouts.

Note: This guide deals primarily with design techniques, not with a detailed description
of the use of CA Gen tools.

CA Gen Construction Toolsets can generate code for a wide variety of target operating
systems, database management systems, presentation management environments, and
teleprocessing monitors.In most cases, you can use the results of design directly for
construction.
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CA Gen Tools for Design

In other cases, Design Toolset reports can be collected for a system specification to be
used inimplementing procedures manually.
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Chapter 2: Preparing for Design

Prerequisites

This section contains the following topics:

Prerequisites (see page 15)

Design Process (see page 16)

Design Team Selection (see page 16)

Understand Analysis Results (see page17)

Review the Business System Definition (see page 17)
Specify Business Systems to CA Gen (see page 17)

Set Development Standards (seepage 18)

System Defaults Standards (see page 19)

Specify Multiple Dialects (see page 23)

Confirm the Transition Strategy (see page 24)

Prepare a Documentation Plan (see page 25)

Capture Data Requirements Identified During Design (see page 26)
Prepare a Security Plan (see page 28)

Prepare a Contingency Plan (see page 29)

Consider Coordination and Integration Issues (seepage 30)

Completing analysis beforebeginning designis optional.

Note: For more information about performing analysis, seethe Analysis Guide.
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Design Process

Design Process

The followingillustration lists the deliverables from preparing for design and shows
where you areinthe overall design process.

You are
here.
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Design Team Selection

The membership for the design organization should come from the followingfunctional

organizations:

m  The Information Management function—Systems designers should be experienced
with system development ingeneral and design techniques in particular.

m  The user community—User representatives should be ableto determine end user
needs and help designers translatethoseneeds intothe design. Some or all of the
user representatives who participatedinanalysisshould also participatein design.

Inorganizations with a formal quality programin place, the designteam also needs
access toa qualityassurance coordinator fromwithin the organization. This will ensure
that the resulting system meets the organization's quality standards.
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Understand Analysis Results

Understand Analysis Results

Design team members who participatedinanalysis will be well acquainted with the
characteristics of the business to be supported by the system.

Designers new to the development project need time to review and familiarize
themselves with the results of analysis. They need to develop a clear picture of both the
underlying Information Architecture and the users' work environment. They should
therefore take time to understand the data that the business deals with, the activities
the business performs, and the interaction between the two.

For all designers, a detailed understanding of these components is essential.

Note: For more information aboutthe tasks, tools,and techniques used duringanalysis,
see the Analysis Guide.

Review the Business System Definition

The Business System Definition identifies which business systems will implementwhich
elementary processes.

Note: For information aboutestablishing business systemboundaries based on the
results ofanalysis, seethe Analysis Guide.

You need to review the project scopeand implementation planto determine the
followingitems:
m What business systems will becreated to supportthe business requirements.

m  Whichelementary processes will beimplemented by the business system being
developed by the project.

®  Inwhat sequence those elementary processes should beimplemented.
Ifthis informationis notavailable, you should complete the missing details before

beginningany work indesign. Use CA Gen's Analysis Toolsetto review analysis results. If
you have not already done so, define the business systems in CA Gen.

Specify Business Systems to CA Gen

Review the clustered Entity Type/Elementary Process Matrix. After you have addressed
all anomalies and firmly defined all clusters, you can define the business systems in CA
Gen.
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Set Development Standards

Perform the followingtasks to define business systems in CA Gen:
m  Give each business systema name.

m |fnames have not yet been specified for the business systems discovered during
cluster analysis, they must be invented now.

m  There are no firm rules governing the formulation of business systemnames. Simply
choose words that express the function of the system.

m  Select the elementary processes that each named business systemwill implement.

m  Usethe clustered matrix to identify the elementary processes belongingto each
business system, bypassinganythatwere not selected for implementation.

Set Development Standards

One aim of designis to create a consistentuserinterface for the system being
constructed. This is especiallyimportantinanonlineenvironment where ambiguity can
lead users to make serious mistakes.

Some standards need to be common to many systems. These may need to be set ata
corporate level. Some standards may be set for a specific development project.

Standards may apply to the followingfunctional design areas:
m  Procedurestyle

m  Userinterface

m  Reusablelogic

m  Quality

Choose a Procedure Style

Automated procedures should employ the styles most appropriatefor each type of
system user. In design, this involves deciding which styleshould be used for each
procedureina system.

The choiceof procedure styleis usually limited by organizational standards, which are
influenced by:

m  Strategic direction—There may be a policy to develop systems to a preferred style.
For example, if the organization has standardized use of a database management
system supportingdistributed data, “remote data access” might be preferred.
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System Defaults Standards

m  Target production environment—The best style option could involvethe use of
powerful clientmachines. Ifthese are not in place, that style option may not be
possible.

m  Cost—The costof implementing different styles will vary.Some may be
prohibitively expensive.

The frequency of procedures performed and their physical location willalso influence
the choiceof styles for the system. It might be that a number of activities are performed

inone location only,and so need not be distributed.

The system might have to reuse a significantamountof code from existing systems or
off-the-shelf packages. This may influence the choice of style.

More information:

Designingthe System Structure (see page 31)

Set User Interface Standards

User interface standards ensurethat users are presented with consistentdisplays, error
messages, and commands inall thesystems they use. This requires setting standards
that are uniform across theentire organization, whilealso conformingto industry
guidelines for user interfaces, for example, Common User Access (CUA).

Set Reusable Logic Standards

Itis essential todocument all new procedure logic and reused existing codeand follow
standards thatwill allow forits reuse, both within this system and for future systems.

Set Quality Standards

Adhering to a number of quality standards and guidelines during design ensures thatthe
system meets its intended purposeand achieves a certain “quality threshold.” These will
generally be corporate standards.

System Defaults Standards

Before design work begins, specify standards for system defaults through the System
Defaults panels inthe Design Toolset. You can establish other standards usingindividual
tools inthe Toolsets.
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System Defaults Standards

Tool standards relateto the following system defaults:
m Commands

m  Functionkeys

m  Screen video properties

m  Screen formats

m  Clearscreen inputdelimiters

m  Fieldedit properties

m  Field prompts

m Common exitstate definitions

m  Dialect

Commands Standards
A command provides a way for a user to direct the execution of a procedure.
Commands should be consistentacross thesystem so that users arecomfortable in their
choice of commands, regardless of the procedure being executed. The lack of standards
cancauseconfusion.
For example, you might choose the command D to mean DISPLAY whileanother
designer might choose D to mean DELETE. Such ambiguity can have serious
consequences.

More information:

Designingthe Procedure Dialog (see page 71)

Function Key Assignments Standards

Function keys (also called PF keys) are available on many types of video display
terminals.

You canusefunction keys to provide a shorthand way for users to communicate
commands to procedures ina variety of onlineand graphical environments. For
example, you could specify thatpressing Function Key 10 will havethe same effect as
entering the command ADD.
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System Defaults Standards

Ifa function key represents a particular command, itshould represent that same
command inall procedures that use it. For example, if Function Key 1 invokes the
command CHANGE inone procedure and Function Key 10 invokes it in another, this will
resultinuser confusionanderror.

You candefine function keys as standard or default:

m  Standard-You cannotoverride a standard function key. For example, no matter
what procedure is being executed, Function Key 1 means Help.

m  Default-You can overridea defaultfunction key. For example, procedures that
supporta Display command will all use Function Key 4 for display, buta procedure
with no Display capability can use Function Key 4 to represent some other
command.

CA Gen supports the maintenance of both standard and defaultfunction keys across the
system.

More information:

Designingthe Procedure Dialog (see page 71)

Screen Video Properties Standards
Standards for the use of highlightingand colors areimportant. All data entry fields
should be one color orintensity, prompts and literalsanother,andfields in error yet
another.

More information:

DesigningScreens (see page 101)

Window and Screen Format Standards

The general format of screens should remain consistentthroughout a system. For
example, error messages should appear at the same placeon each screen, and users
should enter commands at the same placeon each screen. CA Gen accomplishes this
standardization by establishing screen design templates.

More information:

DesigningScreens (see page 101)
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System Defaults Standards

Clear Screen Input Delimiters Standards

Permissible parameter and string delimiters for clear screeninput to a procedure are
defined if any procedure inthe business systemwill use Clear Screen Input.

More information:

DesigningScreens (see page 101)

Field Edit Pattern Standards

Edit patterns dictate the output format of a field (for example the preferred format for a
date field) ona displayor report.

Use consistentedit patterns for fields containingthesame information. Ina system with
part numbers, for example, one designer might causea part number to be displayed as
“123456789,” while another might format itas 12-34567/89.Such inconsistency could

lead to confusion.

CA Gen supports the maintenance of standard edit patterns to help enforce consistency
throughout a system.

More information:

DesigningScreens (see page 101)

Field Prompt Standards

Where possible, standardizefield prompts. Use one common prompt for fields
implementing the same attribute.

For example, if the attribute Customer Number appears on two displays, a user will have
a better chance of recognizingitas the same valueon both displays ifa consistentlabel
is used (suchas CUSTOMER NUMBER) rather thantwo different ones (suchas CLIENT
NUM: on one and CUST NUM: on the other).

CA Gen supports the standardization of prompts by reminding the designer of all
previous prompts used to describea particular attribute. This help becomes available
whenever you placea field usingthe Screen Design tool.
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Specify Multiple Dialects

More information:

DesigningScreens (see page 101)

Common Exit State Definition Standards

Duringdesign, an exit state can be associated with a message that appears onthe
display.

Itis wiseto establish standard exitstate definitions for outcomes or results common to
many procedures, most notably successful outcomes.

For example, if processing was successful, a procedure might set the exit state to
REQUESTED OPERATION COMPLETE. However, ifa problemis detected, suchasan
invalid valueentered for the command special attribute, the outcome might be INVALID
COMMAND.

Exit state definitions areshared acrossallthebusiness systems and business areas
defined in a single model.

More information:

DesigningScreens (see page 101)

Specify Multiple Dialects

The generating business systemwill usethe same languageas that specified for the CA
Gen model. You canspecifyan additional dialect.

Before the system is generated, anythingthat affects the languageused inthe user
interface must be translated into the additional dialect. This includes literals on layouts,
commands, and messages.

The transition plan may call for the system to be generated in different locations for
different dialects. Inthis case, several translations mustbe performed on copies of their
completed design.

If you need to use several dialects within a system, contact CA Technical Supportfor
information on the options available.
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Confirm the Transition Strategy

Confirm the Transition Strategdy

The overall concern of transitionis with changingthe business and its systems together
to supporta new set of business requirements.

Although transitionisstill someway off at this point, you should consider thetransition
strategy now. If a strategy has already been produced duringanalysis,itshould be
reviewed and revised.

The followingtransitionissues arecritical:

m  Responsibility-Who will beresponsiblefor transition? Whatinformation will they
need?

m locationof data-Ina distributed environment, where will data be stored? What
processingis needed to maintainitand provideit to applications? You need to
know the location names to be used whenever a procedure must selecta location.

m  loadingnew databases-Thisis howthe newly implemented entities will beinitially
populated, either manually or through a conversion program, all atonce or portions
atatime. If you decide to usea conversion program,someone will need to design
and constructit.

m  Replacingoldsystems with new-This is how the newly implemented system will be
phasedin while the old ones phaseout.

— The new system may replacethe old system overnight or the old and new
systems may runin parallel.

— The new system may be implemented all atonce or a portionata time.

Duplicatemaintenancemay be required to synchronize the old and new databases,and
possibly tointegrate them, which will also require maintenance. Such duplicate
maintenance could be handled dynamically, or synchronization transactions may be
batched.

The decisions arelargely dependent on the organization, butthe intent here is to fire
the imagination to consider transitionissues.

These considerations mayyield a requirement for some special procedures to be
designed for transition, or may point out some special transition logicto be addressed
during procedure logic design.

Identifyingand addressingtransitionissues atthis pointhelps you avoid later
unpleasantsurprises for the user.
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Prepare a Documentation Plan

Prepare a Documentation Plan

You need to establish a documentation plan definingthe requirements for:
m  Onlinehelp
®  Training

m  Reference and technical guides

Define Online Help Requirements

Inan onlineenvironment, documentation can be provided directly to users through
their workstations or terminals.

An onlinehelp system is useful toinfrequent users who need constantassistancein
performing normal operations, as well as to frequent users who attempt unusual or
complex operations.

You should consider including online help before starting system structure design.
Providingonline help will influence menu design. You will also wantto word your
definitions sothatyou canuse them in help documentation. This will avoid duplication
of effort.

Inorganizations withanonlinehelp system alreadyin place, youshouldinvestigate
whether the business systemcan be designed to use this help system.

If a help facilityis unavailable, you should consider providing procedures thatdisplay
help information as partofthe design.

Consider the needs of non-English speakers when planningthe help system.

Define Training Requirements

Planningfor trainingis an extremely important aspectof design. Good training helps
ensure that the users areintroduced to a system in the best possibleway.

Trainingfor users can be conducted by many different techniques, from formal
classroom courses, and self-study tutorials, to informal learning on the job scripts.

The delivery medium for training canrangefrom onlineinteractive multimedia tutorials
to hand-written demonstration notes.

There are usually several types of users, such as regular user, supervisor, system
administrator,and soforth. You need to determine the most appropriatetraining
technique and medium for each type of user.
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Capture Data Requirements Identified During Design

Define Reference and Technical Guide Requirements

Reference and technical guides should accurately describethe system. Ifthe guides are
accurateand complete, they canbe used both by users and developers wishingto reuse
system components.

Capture Data Requirements Identified During Design

CA Gen automatically transforms the conceptual data model, expressed as a Data Model
Diagramduringanalysis,into a databasedefinition duringdesign.

However, when addressingimplementationissues,you may need to use the conceptual
model in different ways than were expected duringanalysis.Insomecases,you may
need to invent additional types of data needed ina particularimplementation.

CA Gen provides the followingtechniques for capturing data requirements identified
duringdesign:

m  Special attributes

m  local data views

m  Work attribute sets

m  Designentity types

Special Attributes

CA Gen supplies variables called special attributes thatcan be used to communicate
with the execution environment.

Special attributes include:
m  Current Date

m  Error Message

m  Transaction Code
More information:

Designingthe Procedure Dialog (see page 71)
Designingthe Procedure Logic (see page 123)
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Capture Data Requirements Identified During Design

Local Data Views

The solepurpose of alocal data viewis to providea temporary store for attribute values
thatare to be referenced inaction statements.

Unlikeimport and export data views, a local data view cannot:
m  Receive/present datato or from displays.

m  Receive/present data to or from called procedureaction blocks, except in the
context of a USE statement.

m  Communicate with the underlying data model, unlike entity action views.
More information:

Designingthe Procedure Logic (see page 123)

Work Attribute Sets

When you need to satisfy animplementation-specific data requirement by creatinga
view of an item not known inthe data model, you need to define a new dataitem. InCA
Gen such data items areincludedin work attribute sets. You use work attribute sets to
keep track of execution time information such as totals and counts.

Work attribute sets are composed of attribute definitions butarenot referred to as
entity types because they do not reflect the permanently stored reality of the business.
Work attribute sets work is similar to entity types in many ways. For example, they can:
m  Appear inimport, export, andlocal views

m  Be placedon layouts

m  Be passedbya USE actioninanactiondiagram

Entity actions (CREATE, READ, UPDATE, and DELETE) are not availablefor work
attributes. This prevents them from findingtheir way into the database.

Design Entity Types

Insome cases, youmay need to store implementation-specific data discovered during
design. When this is so,and the requirement is clearly notrelated to the business itself,
you may define a design entity type.
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Prepare a Security Plan

CA Gen accepts both business entity types and design data.You canadd designdata
definitions as entity types and attributes to the data model defined previouslyin
analysis.

Design data might be needed to maintainthe followinginformation:
m  Security information for the business system,such as user IDs and passwords

m  Qualityand productivity statistics, such as error rates of high volume procedures
and keystrokes per hour, for users of the business system

m Informationspecifictoa particularimplementation technique, such as job
accountinginformation and printer IDs by user

Prepare a Security Plan

You need to prepare a security planto ensure:

m  Security of design work

m  Security withinapplications

m  Privacy

Ensure Design Work Security
Security of the design work depends on the type of system being built.

It might be appropriateto dividethe system into interdependent modules and then split
the development among different independent development teams.

Regardless of the type of security, make surethe working procedures for securityarein
placebefore development work starts.

Ensure Security Within Applications

Security withina completed applicationinvolves allowingusers access to the
appropriatedata and processes.

Access to data can be by:

m  Type of data

m  Datavalues

m  Associationswith other data
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Prepare a Contingency Plan

m  Organizationalunit

m  location

Access to processes can be:

m  Availabletosome users

m  Availableina limited way to other users
m  Not availableatall tosome users

The organization's standard security package should control access. You may want to
augment the standard packagewith other security procedures.

Ensure Privacy Within Systems

With the increaseoflegislationaboutdata protection, itis essential toincorporate
privacy standardsinto the system.

You shouldalsobeawarethatifthe system will operateinternationally, data protection
legislation mayvary between different countries. This can affect international flows of
data.

Prepare a Contindency Plan

Integrity controls can never be completely effective. Even ifit were possibletoidentify
every potential risk, the costof securingagainstall of them would probably be
prohibitive. For this reason, you must establish a contingency plan.

A contingency planis a setof provisions for events that interrupt or destroy information
processing capability.

Contingency handlingshould bedesigned into the system. Itis too late to start
contingency planning when things begin to go wrong.

A contingency planshould contain thefollowing procedures:

m  Fallback-Lets businessactivities continue whilethe normal computer systemis
unavailable.

m  Back-up-Devisedto take regular copies of data and transactionstobe used incase
of loss or corruption of the database.

m  Recovery-Can be performed to enable a return to usingroutine computing
procedures after a failure. This caninvolve:

- Roll back, the reversal of changes made by the current transaction.
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— Restore, the resetting of stored data to the state immediately followingthe
most recent back-up.

— Roll forward, the rerun of the current transaction after a roll back.

Consider Coordination and Integdration Issues

Designis rarely undertaken inisolation.There are likely to be needs for coordination
andintegration between associated designand analysis work.

Your team needs to be aware of other development projects and planappropriate
procedures to ensure coordination.
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Chapter 3: Designing the System Structure

System structure designis driven by user requirements and the business results of
analysis. The business processes defined in analysis can be mapped to procedures and
then organized so that users can perform those procedures in the most effective and
natural way.

As design work proceeds, the basic systemstructurethat supports business processes
continues to evolve. Additional procedures needed to provide reports, business and
operational controls, conversion of currentdata, inter-working with current and
packaged systems, bridging between new procedures and current data stores augment
the structure.

After you have identified the need for a procedure, whatever its purpose, you use the
same techniques for that procedure's detailed definition and construction.

Prerequisites

You should complete the tasks in preparing for design before beginning system
structure design.

More information:

Preparingfor Design (see page 15)
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Design Process

Design Process

The followingillustration lists the deliverables from system structure design and shows

where you areinthe overall design process.
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Influences on System Structure Design

User requirements should providethe primarydrivefor the design of any system.
Therefore, consider the userinterface before any other components.

The user interfacedetermines the appearanceof the system desired by the user. Itis
composed of a number of displays,includingscreens, windows and dialog boxes.

Linking the displaysusingdialogflows will determine the behavior of the system.

After the users confirmthe appearanceand behavior of the user interface, the
procedure logic can be fully devel oped.

Insystem structuredesign, you are onlyinterested inthose aspects of the user interface
that influence the other components of the system. Aspects of the user interfacethat
displayonlyfor the user can be left until layoutdesign.
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Influences on System Structure Design

Consider the characteristics of all theintended users. The design of an onlinedialog
should address all possibleinteractions users mighthave with the business system.
The followingfactors influencethe final appearanceof the dialog:

m  Volatilityinthework environment

m  Users'rolesinthe business

m  Frequency of dialoguse

m  Geographical location of users

m  Linguisticdifferences

Volatility in the Work Environment

Work environments fall into the following broad categories based on their degree of
volatility:

m  Constant-Deviationfrom a predictable, established pattern of work is unlikely. For
example, ajobthat involves tabulating the results of questionnaires every day
tends to be constant.

m  Dynamic-The work pattern is sovariablethata sequence of operations is unlikely to
be repeated frequently. For example, a customer servicerole, in which the
workflow can be dramatically affected by a phone call,is dynamic.

The dialogs designed to supporta particular work environment should reflect its degree
of volatility.

A constantwork environment requires a highly structured dialogin which the system
guides the user through the work pattern.

A dynamic work environment requires a loosely structured dialogin which the user
directs the system based on shifting priorities.
A highly structured dialogtends to exhibitthe following characteristics:

m  Allows the user limited control because the system determines the sequence of
actions

m  Uses few menus

A looselystructured dialog has thefollowingcharacteristics:

m  Provides the user great flexibility in switching between procedures becausethe
sequence of actions is largely unpredictable.

m  May use a number of menus to simplify navigation amongprocedures.

m  May use function keys and short command synonyms (usually single characters) to
providequickaccess to many procedures.
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User's Role in the Business

You should consider the position and responsibilities of individuals using dialogs. The
dialogdesign mayvarybased on a user's role, level of authority, or frequency of use of a
particularprocedure.

Dialog Variation Based on Role

The followingtableillustrates howa difference inrolecanresultin different dialogs.

Order Entry System Order Entry System
Data Entry Menu Data Entry Menu
Maintain Customer Details Allocate Work

Enter Orders Review Productivity
Exit System Check Quantity

Data Entry Menu

Exit System

The menu used by a data entry clerk (left) identifies the type of work the clerk performs.
Sincesupervisors inthedata entry department have broader responsibilities, their
menu (right) supports additional functions as well as accesstothe samedata entry
functions as the clerks they supervise.
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Influences on System Structure Design

The followingillustration shows how two users with different levels of authority might
require different responses based on a common request.

REQLEST RESPOMSE

Jahin

BuWPLOYEE Employee Mumber
1412849

EE—E&J B :I: » Tele phaone

JOHN K372

Intemational hail Code

B2

Requested emnployes is peer or user

John
BWFLOYEE Employes Mumber
OETAILS — » 141209
FOR Telephone
J0HM HIET2
Salary= 20

Inthis example a peer and a supervisor haverequested detail about an employee. The
responsethe peer receives is less revealingthanthe response to the same request
made by the supervisor.The responsethe supervisor receives includes Salary and Date
Hired. The supervisor does not need the Internal Mail Code. The design would need to
identify the user's level of authority. Perhaps a sign-on procedure could be constructed
to recognize levels of authority. Layouts could then reflect that authority.

Frequency of Dialog Use

A difference in frequency of use can affect a dialog. A frequent user of a system, after
becoming familiar with the system's operation, wants to complete each task with the
minimum number of interactions possible. This results in fewer displays, more data
presented ineach display,andless help offered by the system.
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Influences on System Structure Design

The infrequent user needs a great deal more assistancefromthe system to complete
the same work as the frequent user. As a result, the infrequent user will notobjectto a
greater number of interactions.

The followingillustration shows two separatesets of interactions thatimplement the
same elementary process.Both sets of interactionimplement Take Order. Each set uses
a different dialogdesign and different procedures. One set accommodates frequent
users, the other infrequent users.

The illustration uses screens as an example, but the same approachis truefor windows.

Process: Take Order

Procedurs for T quantuue r

h 4

ORDER HEADER

ORDER UNEZ
PARTQTY PARTQTY

Procedurs for Inhaquontunr

’

ENTERORDER HEADER FHTEROBOER LARTEN COMFIRN ORDER
INFORIMATIO N
PRESZ ENTER TO ADD ORDER
CUZTOMER NAIE ;ﬁi:_r"nﬂ"“ _ AND RETURN TO ORDER
CUZTOMER NUMBER A e En HEADER 2C REBN
PREBSENTER T LINETEN PREZZF12 TO RETUR
PREEZ ENTER TO ADD FIRST 1 X
ORDER LUNE g:;ﬂ;rsm COMFLETE VWTHOUT AD D ING O RDER.

Geogdraphical Location of Users
Ifthe applicationistobe used in more than one country or region, consider the
following cultural differences:
m Different character sets and keyboards
m  Relevance of examples
m  Different terminology
m  Different idioms

General policy or by consulting representative, users should identify these differences.
This may require a number of country or region-specific user interfaces.
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Linguistic Differences

Linguistic differences influencethe design. CA Gen provides supportfor a number of
different dialects. You canapply these to the user interface.

Note: For more information, see the Toolset Help.

Guidelines for System Structure Design

Consider the followingkey principles for designinga systemstructure:

Adopt the user's perspective-Observe or imaginethe user carryingouta certain
task. The userinterface should closely supportthattask.

Give the user control-The user should be in control of the applicationand always
ableto move on to, cancel or switch to, another part of the system.

Keep the user interface natural-The navigation of the system should be intuitive
andeasy to understand.

Ensure consistency throughout the applications-Consistency helps users to transfer
familiarskills to new situations. Applying well-formulated corporate standards for
user interfacedesign also ensures consistency.

Keep the context of the system-If users are ableto fill insix displaysinanyorder to
complete a task, they should know at any pointwhat they have completed and
what remains unfinished. This may be done by marking changes on a display, or
providinga command to displayallchanges or the lastchange performed. This aids
navigation through the system, and lets the user resume a task after interruption.

Use real-world metaphors-A good user interface lets the user transfer skillsfrom
real world experiences. This makes it easier for the user to infer how to use an
application.Basethe interface design on things with which users are familiar, such
as the manual files, documents or forms they use, or their engagement diary.

More information:

Preparingfor Design (see page 15)

How to Analyze User Tasks

A usertaskis anidentifiableactivity, either manual or computerized, that the user
carries outto achieve a particular resultor goal. User tasks represent the human
activities involved in carrying outthe work of elementary processes.

Chapter 3: Designing the System Structure 37



How to Analyze User Tasks

User task analysis involves modeling the procedures performed by roles or personsin
the organizationinsupportofelementary processes.Current tasks may be analyzed,
andan improved set of tasks may be specified.

If you have not already done so, perform task analysisfor thosetasks to be supported
by the application.You may omit user taskanalysis where user involvement is minimal,
or ifasecurity subsystemis being built.

User taskanalysis consists of the following procedures:

m  Gather information

m |dentify external, temporal, andinternal events

m  Analyze how the user manipulates data

m  Identify usertasks

m  Define usertasks

m  Define usertaskstructures

m  Map usertasks to elementary processes

Gather Information

Identify Events

Familiarizeyourself with the elementary processes and roles defined duringanalysis.

To helpidentify the tasks that a user performs, gather information about the data (files,
documents and data stores, described in analysis documentation)and activities
currentlyinvolved in the tasks being examined.

Sinceevents requirea response,they areuseful pointers to the tasks that might be
performed inorder to respond.

The followinglistdetailsthetypes of events:

m  External-An external event is somethingthat happens outside the system being
designed. Mail arrivingis an exampleof an external event.

m  Temporal-A temporal event is the arrival of a time pointof interest to the system,
for example, end of month.

m  |nternal-Aninternal event is somethingthat occurs within the business activities
thatareincludedinthe scopeof the development project. They often ariseas the
resultof human activities thatarenot specified as partof formal procedures. For
example, makinga decisionorinitiatingananalysis of data is aninternal event.
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How to Analyze User Tasks

The event analysistechniquedefines external and temporal events, and the planned
responses by business processes. This techniqueis described in the Analysis Guide.
Analysts should haverecorded the frequency of event, and possibly therequired
responsetime. This detail is useful for assessingthe performance requirements of user
tasks and system procedures.

External and temporal events cancauseuserroles to initiatea systemprocedure in
order to respond. A batch procedure may be initiated by some automatic mechanism,
such as the arrival of a time of day, or the existence of data that has been transmitted
through a network.

Internal events arenow of interest to you becausethey may indicatethe need for
additional procedures (such as reportingor browsing data), as well as providingan
additional reason for executing formal, process-implementing procedures.

Analyze Data Manipulation

You need to examine how users manipulate data by identifyingthe actions they
perform. For example, a user may complete, authorize, amend, or cancel an order form.

Identify User Tasks

A user taskis anidentifiableactivity, either manual or computerized, that is carried out
by the user to achieve a particularresult(goal).

The taskis typically triggered by an event and may consistofseveral sub-tasks. Itis
essential for the user to be ableto tell when the task has been completed sothe goal
should be measurable.

Understanding how data is manipulated enables you to listthe user tasks. At this stage,
asimplelistis sufficient. You can add detail later.

The identified data and actions may be a useful starting point,so arethe business
processes and the events thatinitiatethem. However, these should be checked carefully
with the user.

It may be useful to observe the user carryingouta taskandto record observations for
later discussion with the user. For example, a user may often need to switch to a higher
priority task before returning to the originaltask.Youneed to ensure that the user can
easilyresumethe original task.
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Define User Tasks

You arenow ready to define user tasks.

You need to record the followinginformation:

Flows between tasks

Sub-tasks (components of each task)

Data and documents used to complete the task

Flows between sub-tasks

Dependencies between or within tasks

Time constraints on the completion of a singletask, or of a group of related tasks
Frequency of task performance

How and when the user switches between tasks

Document tasks usingstructured English or a diagramsuch as a flowchartor a data flow
diagram.

Define User Task Structures

Define the structure of each user task by observation or examination of task
descriptions and the data used.

After you have defined the taskstructure, verify the design with the users. A walk
through is an effective technique for conducting this type of review. It may be necessary
to go backandreview the tasks with the user to clarifyanyissues.

Example of a Task Structure

This is anexample of a formal task structure, with its sub-tasks. User task-Take order
from a customer over the telephone.

Note: The user can be interrupted in this task.
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How to Analyze User Tasks

Initiating event-Customer telephones andindicates desiretoplaceanorder.

Sub-Task Description

1 All customers must be registered before anorder canbe taken, sothe
user firstchecks to seeif this customer is registered:

Ifthe customer is already registered, user continues with the task.

Ifthe customer is notregistered, user must register the customer.
(Registering the customer is a different but associated task.)

2 Ifthe customer's registration details arecorrect, user completes
customer details on the order form.

3 User asks whatproducts the customer would liketo order andin what
quantity.
User checks the availability of the products and the current priceand
confirms the order with the customer.

4 User repeats sub-task 3 until the customer is satisfied with the products
ordered, the quantity, price,and any limitations on delivery time.

5 The completed order form is finally confirmed with the customer before
itis formally recorded and sent off.

The customer's record is amended to reflect the new order, and the
product stock levels are adjusted accordingly.

Copies of the order are sent to the appropriatedepartments.

Map User Tasks to Elementary Processes

You can now map the sub-tasks to the elementary processes you defined inanalysis.
This mapping may not be directly one-to-one. Itdepends on the granularity of the user
taskstructure.
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How to Analyze User Tasks

The followingillustration shows some possibilities available to you:
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Notes:

A complete usertask (such as Task A) may map to an elementary processinone
instance, orits sub-tasks (asinTask B) may map to several elementary processes.

A task (such as Task C) may need to be implemented as several procedures, each of
which may support a specific sub-task.

Ifa taskor sub-task (such as Task D) does not map to an elementary process, this
couldindicatethatthe usertaskor sub-taskshould beimplemented as a
designer-added procedure, or that a change to the Analysis model needs to be
negotiated.

Other designer-added procedures (such as Procedure F) may not directly support
any user tasks.Such a procedure may instead support business logic (such as
calculatetax) defined in a common action block, rather than a process.

Alternatively the procedure may be a system control procedure; if neither of these
is the case, you should check carefully for missing user tasks.
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Itis possiblethatthe usertask as performed is unnecessary. This should havebeen
confirmed duringanalysis, or duringbusiness process re-engineering. Discuss any
doubts with appropriateusers.

Sometimes a process,suchas Process E, has no singledirectly correlatinguser task.
This may indicatethat not all user tasks haveyet been identified, or the process
may be concerned with maintainingdata thatwill be used by many tasks or
sub-tasks.Such a process may typically bemapped to a server procedure, which will
be used by clientprocedures that do directly supportuser tasks.

There may still be elementary processes,such as Process F, that arenot mapped to any
user tasks.You should discover the causeand take corrective action alongthe following
lines:

The scope of the business systemis incorrect, and the elementary processes should
be includedina business system.

An insufficientorinappropriatecross-section of the user community has been
interviewed. Identified and interviewed those users who do perform the
correspondinguser tasks.

A new elementary process was identified as desirableduringanalysis, orinbusiness
process re-engineering, but is not yet performed; this requires that user tasks be
designed to support it.

An elementary process does not applyto the user community to be supported.

An elementary process identified duringanalysisnolonger needs to be performed.
This situation requires thatthe analysis model and requirements for the system be
amended and reconfirmed.

Set Usability Criteria

Use measurableusability criteriafor the user interface to assess thelikely success of the
system duringtesting or user trials.

Consider the followingusability criteria:

Ease of learning-How easy do users find it to learnto usethe interface?

Efficiency once learned-How efficient are users after they are familiar with the
interface? Their productivity shouldincrease.

Ability of infrequent users to re-learn-How easy do occasional users find itto
re-learn how to use the system after a break?

Good design features, such as keeping the number of menu levels low, should help.
Keeping a record of recurring problems will also be helpful, possibly even using the
system itselfto record problems.
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m  Frequency andseriousness of errors-How often do errors occur and how serious are
they? Do any errors occur repeatedly?

Measure these criteria by countingand classifyingthe errors to give the number of
errors as a percentage of the total number of times a procedure executed. This will
help to balanceerror ratios for often and infrequently used procedures.

m  User satisfaction-Howsatisfied arethe users?

This can be subjective, butit does helpto gauge user acceptance of the interface.
However, the speed with which new users take up the new system or facilities may
providesome measurableindication of satisfaction.

Design the User Interface Structure

This activity involves designing the user interface in detail and constructing a prototype
to obtain comments and acceptance from the user.

Map User Tasks to a User Interface
The system structure is builtusinga prototype of the user tasks and sub-tasks.

Examine the opportunities and technical limitations of the products being used. In
particular,decide how to subdividethe system into procedures by consideringissues
such as the followingissues:

m A data maintenance taskshould be supported by one or more system procedures,
depending on data integrity and other business rules. For more information about
procedures, see the chapter “Designing the Procedure Logic.”

m  Partof ausertask, suchasalook-updisplay,isapartof many usertasks,andso
needs to be supported by a separate reusable procedure.

m  Parts of the user task requiredifferent levels of security.

Map User Tasks to Procedures

User tasks aremapped to procedures to ensure that the user tasks providethe main
framework on which the user interfaceis based.

The followinglistshows the categories of procedures:

m  Process-implementing procedures

m  Designer-added procedures
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More information:

Designingthe Procedure Logic (see page 123)

User Interface Prototyping

Perform prototyping to check the completeness and usability of supportfor user tasks,
andto refine the design of the userinterface.

A useful method for verifyingthe design with business persons isto convert the user
interface structureinto a computer-based prototype runningon a workstation.

The followingillustration shows this method:
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The prototype should demonstrate the screen interface, screens, menus, and command
lines.

The data usage identified earlier provides a useful basis for the design of the user
interface. For example, you can base form layouts in the user interface on forms
currentlyinuse. An on-screen product catalogcan mimic a paper-based one.
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It should be possibleto move between the displaysand dialogs sothatthe usability of
the dialogflow can be checked. You can collectinitial comments from the potential
users of the interface.

You may need to produce several prototypes, iteratingwhere necessary, before the
design canfinally be confirmed with the user.

It may be beneficial toreview the usability criteria,amendingthem as necessary.

A prototype may still prompt questions about the userinterface and the movement
between the different displays. For example, consider the prototype shown in
“Prototype for a User Task.” Would users wish to display Order Forms after displaying
Customer Details, or after displaying Product Details in addition to displaying Product?
What selection criteria should beassumed?

Duringan analysis of user tasks and prototyping a user interface structure, it might
become obvious thatthe structure, sequence, andinteraction of the activities within
the user taskare not the most efficientway of performing the overall businesstask.
Although itis not the purpose of system structure design to radically re-engineer the
user task,any suggestions for improvements in workflow should be presented to the
users. Ultimately, itis the users'system and therefore should work effectively for them.

Choose a Procedure Style

Choose a procedure stylefor implementation. The basic decisionis whether to use
batch oronline.

Online Procedure Style

For many systems that aredriven by the arrival of events or work to be performed by
users, the default procedure style will beonline.

Users may be ableto perform some online procedures entirely on a workstation or
personal computer.

Batch Procedure Style

Consider batch procedures when the following statements are true:

m  Alargevolume of transactions mustbe processed together, andthe processingcan
proceed without interim user decisions.

m  The response time achievablefor the processingvolumewould interrupt the user's
workflow.
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A batch procedure might not be the solution for all executions ofa user task. For
example, creatinga new manufacturingplanfora week might be requested by a user as
a batch procedure. Optimizinga plan for a singleshift period might be best performed
online.

Workstation or Personal Computer Procedures

Users can perform some tasks entirely usinga personal computingapplicationin
isolation fromdata used by any other users. This might require Custom-designed
procedure executing as anapplication.

Where possible,a standard packaged application, for example, writinga letter to a
customer or supplier usinga word processingapplication, or planninga warehouse
construction projectusinga project management application.
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Chapter 4: Designing the Data Structure

Data structure designis the design of a relational databaseusing CAGen. The data
structure is the physical version of the data model. This version does not violatethe
intent of the data model but does allow customization for performance and specifically
targeted databases.

Create a Relational Database Definition

The followingillustration shows the overall approachto creatinga relational database
definition.
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Prerequisites

Prerequisites

Each databasedefined using CA Gen contains its own Data Structure List and Data Store
List. These two lists representthe physical database definition thatforms the basis for
the generation of the Data Definition Language (DDL). DDL generation yields the
Structured Query Language (SQL) statements required to define a databaseto a
relational database management system (DBMS).

Also consider the means of converting data to the new database(singlelocationor
distributed). Some further conversion procedures or external action blocks tointerface
to database management systems not supported by CA Gen Toolsets may be needed.

Early planningfor these transition and associated implementationissues makes the
entire process much easier.

You need an outlined system structure design before beginningdata structuredesign.
More information:

Designingthe System Structure (see page 31)
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Design Process

Design Process

The followingillustration shows the deliverables fromdata structure design and shows
where you areinthe overall design process:
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Note: Although this illustration shows data structuredesign preceding Procedure
Interaction, GUI, and Procedure Logic design, data structure design can be donein
parallel with or after these activities.

Data Model Transformation

You begin databasedesign with the data model defined inanalysis.

Note: For more information, see the Analysis Guide.

The data model is only a conceptual definition of the database. When the data model is
complete, CA Gen canautomatically generate the initial databasedefinition thatreflects
the data model. This activityis called transformation. Further definitionis needed for
specific databaseimplementations.
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Data Model Transformation

More information:

Data Model Retransformation (see page 66)

Transformation Implications

Before startingtransformation, itis worth consideringthe implications of
transformation, which arethe differences between the followingdefinitions:

m  Conceptual (business level) definition represented as a data model
m  logical databasedefinitionrepresented by the Data Structure List

m  Physicaldefinitionrepresented by the Data Store List

When you transformthe data model, a physical databasedefinition iscreated. There is
no dynamic link from this definition back to the data model.

The followinglistdetailstheimplications of transformation:
®  You canmake changes to the data model with no impacton the data structure.

®  You canusethe CA Gen retransformation capability when changes need to be
reflected ina Data Structure List or Data Store List.

®  You canmake changes to a Data Structure Listwithout affectingthe data model.

®  You cannotchange the Data Structure List to violatethe rules of the data model.
For example, a text field cannot become a numeric field.

m  Ifyou usetransformation or retransformation again, the changes you madeinthe
Data Structure List and Data Store List will belost.

m  Ifyou remove a foreign key index from a data record and then retransform, you will
typically seethe foreign key index added backin.In some cases, itmay be better to
rename unneeded indexes. For example, you could prefix each unneeded index
with ZAP. You could then delete them near the end of testing for a project.

You must use meticulous change management to maintainthe business logic embodied
inthe data model whileallowing physical changes to be made to the Data Structure List.
Any modifications tothese lists need to be documented thoroughlyto ensure
consistency between different versions of the lists.

How to Set Technical Design Properties

Before you transform the data model, you need to establish thetechnical design
properties. Technical design properties for each targeted DBMS provide control over the
databasedefinition created during the transformation process.
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The technical design properties includethe followinginformation:

Reserved word checking
Referential integrity (RI) enforced by either the DBMS or CA Gen
Permitted value defaultenforcement

Data structure defaults

Set Reserved Word Checking

The technical design property options for reserved word checking arelistedin the
followingtable.

Option When to Use

DBMS Ifyou aregoing to let CA Gen name the tables and you do not want any

reserved words from the DBMS used.

None Ifyou areplanningto name the tables such that none of the reserved

words for the DBMS are being used.

This is much more typical for those applications thatareusing coded
table names or a codeinthe table name that would make it unique.

All

If you aregoing to let CA Gen name the tables for you, and you would
likethe tables in each of the targeted DBMSs to be named exactly the
same.

Set Referential Integrity Enforcement

The technical design property options for referential integrity enforcement arelistedin
the followingtable.

Option When to Use

CA Gen-enforced RI If you want CA Gen to enforce RI. CA Gen generates

pieces of code to handleall of the referential integrity.

DBMS-enforced RI Ifyou want the DBMS to handleas much Rl as possible.

This keeps the amount of code generated as small as
possibleand helps system performance.

CA Gen allows the DBMS to handleall of the referential
integrity itcanand only generate pieces of code for the
referential integrity not handled by the DBMS.
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Set Permitted Value Default Enforcement

The technical design property options for permitted valuedefault enforcement are
listedinthe followingtable.

Option

When to Use

Reads - Enabled

If you want the permitted value enforcement for read
statements for all of the tables inthe databases to be handled
by the DBMS.

By enabling the DBMS to control the permitted value
enforcement, you are requiringall applications (CAGen or not)
that will bereadingtables inthe generated databaseto adhere
to the same permitted valuerules.

Ifyou allowthe databaseto handlethe permitted value

violations, there will be no action taken for the reads within the
CA Gen application.

Reads - Disabled

If you want the permitted valueenforcement to be handled at
the databaselevel and you want CA Gen to do the enforcement.
This is a good selectionifthere are no permitted values inthe
database, or if you do not want the DBMS to enforce the
permitted values for READ statements.

Creates/Updates -
DBMS

If you want the permitted value enforcement for row creates
and updates for all tables inthedatabases to be handled by the
DBMS.

By enablingthe DBMS to control the permitted value
enforcement, you are requiringall applications (CAGen or not)
that will be creating or updating rows in any of the tables in the
generated databaseto adhere to the same permitted values.
Ifyou selectthis option, anSQL return code will bereturned to
the CA Gen application within thecreate statement (when
permitted valueviolation exception)andyou will handleitinthe
procedure logic. See the chapter “Designingthe Procedure
Logic.”

Creates/Updates -
CA Gen

If you want CA Gen to handle the permitted value enforcement.

This is a good selectionifthere are no permitted values inthe
table, or ifyou do not want the DBMS to enforce the permitted
values for create and update statements.

Set Data Structure Defaults

Generally, data structure defaults do not need to be adjusted. Most of the defaults
relate to specifics of the DBMS being used.
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Review data structure defaults with a databaseexpert before implementation inthe
other environments. However, the default values for the transformation producethe
DDL necessary for SQL generation and installation.

Perform Transformation

Transformation uses the data model to derive a relational database design conforming
to the technical design properties, described in How to Set Technical Design Properties.

Before performing transformation, CA Gen runs a consistency check againstthe data
model.

If any partof the data model (every entity type, attribute, and relationship)is
incomplete or inconsistent, the transformationis aborted. You need to correctany

errors and severe warnings (but not warnings)in the data model before continuing.

You will need to complete a transformation for each DBMS to be used.

Results of Transformation
Transformation creates a logical and physical database definition for all of the DBMSs,
even ifyou areonlygoing to target a single DBMS. This way, each of the

implementations matches at transformation time.

Transformation creates the following diagrams for each DBMS targeted:
m  Data Structure List-logical table/column definition

m  Data Store List-physical storage method definition
These lists serveas a databasedefinition for DDL generation.

When the system designis complete, you may want to modify the Data Store List or the
Data Structure List, or both to conform to local standards or optimize performance.

More information:

How to Complete the Data Structure Design (see page 68)

Data Structure List

A Data Structure Listis created for each DBMS for which you completed the
transformation. Each Data Structure List shows how the data in the data model is
logically mappedto a database.
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Data Structure List

After transformation, each Data Structure Listshows how the conceptual data model
represented by the data model should be translated intoa physical model containing
tables, columns, Rl constraints,and indexes.

Conversely, the Data Structure Listreflects any changes made inthe Data Store List.

Use the Data Structure Listtool to perform the followingtasks:
m  Refine the data structure organization.

m  Define how relationshipsareimplemented.
More information:

Data Store List (see page 65)

Data Structure Diagramming Terminology

The equivalentdata modeling, relational,and productionterms are shownin the
followingtable.

Data Structure Terms

CA Gen Model Relational Term Production

Data Model Data structure (Physical Databaselmplementation by
Design) the DBMS

Entity Type andits Onetable Table

Subtypes

Attribute - Basic Column Column

Attribute - Designed Column Column

Attribute - Derived Not implemented Not implemented physically
physically

Attribute - Auto Number Column Column

Relationship (1:1or 1:M) Foreign key Rl constraint

Relationship (M:N) Table Table

Identifier Index Index (unique)

N/A (added to the Data  Denormalized column Column

Structure List)

N/A (added to the Data  Index Index (typically non-unique)
Structure List)
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One-to-Many Relationships

The followingillustration shows a one-to-many (1:M) relationship:

CUSTOMER

PLACES

ORDER

= Number (Identified)
= Name
= Adcress

IS PLACED BY

= Number
= Date Placed
= Total Value

This illustrationis a data model fragment showingthe followingrelationships:

m  Each CUSTOMER entity sometimes places (relationship membership) one or more

ORDER entities

m  Each ORDER entity is placed by (relationship membership) exactly one CUSTOMER.

The identifier of CUSTOMER is an attribute called CUSTOMER NUMBER.
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Data Structure List

The followingillustrationisa Data Structure Listshowing the implementation of the

customer number as a foreign key.

Type Macro Name Format Length Optional

Table CUSTOMER

Column NUMBER Integer 4 Not Null

Column NAME Char 20 Not Null

Column ADDRESS Char 78 Not Null

Index (U)

Column PKEY (Primary) Integer 4 Not Null
NUMBER

Table ORDER

Column NUMBER Integer 4 Not Null

Column DATE PLACED Date 8 Not Null

Column TOTAL VALUE Float 5,2 Not Null

FK Column FK_QUSTOMER MNUMBER Integer 4 Null

RI Constraint <No Name> Customer

Index FKEY

Column FK CQUSTOMER MNUMBER Integer 4  Null

Index (U) PKEY (Primary) Integer 4 Not Null

Column NUMBER

The ORDER table includes a Foreign Key (FK) column called FK_CUSTOMERNUMBER. For
any ORDER, the number of the CUSTOMER that placesitis storedinthat column. This
will allowyour application usertoaccess fromthe ORDER table the CUSTOMER who
placed an ORDER or the ORDERS a CUSTOMER has placed.

Many-to-Many Relationships

Many-to-many (M:M) relationships should have been resolved in analysis by definingan
additional entity type.

Most M:M relationships have some extra information that needs to be kept on an
associativeentity type, as describedin the Associative Entity Type section. Even ifyou
do not find this duringthe initialimplementation of an application, it will often hap pen
later.

Resolvingthe M:M into anassociativeentity type results ina more stable model and
requires fewer action diagrammingchanges inadditionalintersection data is found after
the initial version ofan application has been implemented. Ifthis has not been done,
anyremaining M:M relationships areimplemented with another table.
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The followingillustration shows a many-to-many relationship:

= Number (ldentified)
EMPLOYEE *MName

= Address

=

POSSESSES }

0
/I IS POSSESSED BY
= Type
SKILL =Description

This illustrationis a data model fragment showingthe followingrelationships:

m  Each EMPLOYEE possesses oneor more SKILLS.

m  Each SKILLis possessed by one or more EMPLOYEES.

The identifier of EMPLOYEE is the attribute Number.
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The identifier of SKILL is the attribute Type.

The followingillustrationisa Data Structure Listshowing the implementation of the
M:M relationship.

Type Macro Name Format Length Optional
Table EMPLOYEE

Column NUMBER Integer 4 Not Null
Column NAME Char 30 Not Null
Column ADDRESS Char 78 Not Null
Index (U) PKEY (Primary)

Column NUMBER Integer 4 Not Null
Table IS POSSESSED BY

FK Column FK SKILL TYPE Char 15 Not Null
FK Column FK_EMPLOYEE_NUMBER Integer 4  Null

RI Contrating <No Name> EMPLOYEE

RI Constraint <No Name> SKILL

Index (U) FKEY

Column FK_BMPLOYEE _NUMBER Integer 4 Not Null
Column FK SKILL TYPE Char 15 Not Null
Index (U) PKEY (Primary

Column FK SKILL TYPE Char 15 Not Null
Column FK_BMPLOYMENT NUMBER Integer 4 Not Null
Table SKILL Char 15 Not Null
Column TYPE Char 78 Not Null
Column DESCRIPTION

Index (U) PKEY (Primary) Char 15 Not Null
Column TYPE

Note: A tablejoins the EMPLOYEE and SKILL tables andits name is IS POSSESSED BY (the
name of one of the relationship memberships).The linkrecord contains both the key of
the EMPLOYEE tableand the key of the skill table. This way, if the databaseis queried by
EMPLOYEE number, it canfindall the SKILLS that the EMPLOYEE possesses,andgivena
SKILLTYPE, it canfind all the EMPLOYEES who possess it.

Data Structure List Terminology

The followingterms are used in the Data Structure List:
m  Tables

m  [ndexes

m  Referential integrity (RI) constraints
Tables

A tableis animplementation of an entity type appearinginthe data model. A tableis
associated with the data model entity type thatitimplements.
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Properties of Tables

Each tableis attached to at leastone index, the contents of which uniquelyidentifyan
occurrence of the tableinthe database.

Each tablemay be attached to Rl constraints, which areimplementations of
relationshipsfromthe data model.

A tablewill be placedinthe Data Structure Listfor each of the M:N relationships. The
table will benamed by the M:N relationshipitself. This type of tableis relativelyrare.
Such tables contain foreign key columns to both participants intherelationship.

Each tablecreated by a M:M relationshipisgranted two unique entry points. Each entry
point contains the two foreign key columns in each of the two possiblesequences.The
only columns appearingon this type of a tableare the foreign keys to the two
participantsinthe relationship.

Each tableinthe databasehas the properties listed in the followinglist.

m  Entity Type—The name of the entity type inthe data model that this tablelogically
represents. Thisis read onlyinthe Data Structure List.

m  Database—This is thedatabasefor which this tableis implemented.

You cannotchange which databaseimplements this table inthe Data Structure List.
(Ifyou need to change this, go to the Data Store List.)
The databasename is a maximum of 8 characters.

m  Generic Name—A name thatis consistentfor the implemented entity type
throughout all of the technical designs. Itis called generic becauseitis not DBMS
specific.

The generic name can be no more than 32 characters long. Change this name if you
want the name of this table to be consistentthroughout all of the technical designs,
regardless of DBMS.

m  DBMS Name—Used by the specific DBMS generation to identify a table.
CA Gen uses the table name as the default tablename, unless otherwise specified
here or inthe data model. If this name is changed in the data model, each time a
transformationis madeyou would not have to change the name.

The DBMS table name can be no more than 32 characters longinthe CA Gen
model. Certain databases, however, onlyallowa maximum of 18 characters. Do not
exceed 32 characters unless you arecertainyour databasesupports it.

m  Owner—Specifies your name or ID. The DDL uses this owner during processing.
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Permitted Value Default Enforcement - Reads

The followinglistdetailstheoptions you canset to handlethe permitted value
enforcement for reads:

Defaulted—Select this option if you want the permitted valueenforcement to be
handled at the databaselevel.

Enable—Select this option if you want the permitted valueenforcement for table
reads to be handled at the table level and you want the DBMS to do the
enforcement.

By enabling the DBMS to control the permitted valueenforcement, you are
requiringall application (CAGen or not) that will bereadingthis tableto adhere to
the same permitted valuerules.

Disable—Select this optionif you want the permitted valueenforcement to be
handled at the table level and you want CA Gen to do the enforcement.

This is a good selectionifthere are no permitted values inthe table, or if you do not
want the DBMS to enforce the permitted values for READ statements.

Permitted Value Default Enforcement - Creates/Updates

The followinglistdetails the options you canset to handlethe permitted value
enforcement for creates or updates:

Defaulted—Select this option if you want the permitted valueenforcement to be
handled at the databaselevel.

DBMS—Select this optionifyou want the permitted value enforcement for row
creates and updates to be handled at the table level and you want the DBMS to do
the enforcement.

By enablingthe DBMS to control the permitted valueenforcement, you are
requiringall application (CAGen or not) that will becreatingor updatingrows in
this tableto adhere to the same permitted value rules.

CA Gen—Select this optionifyou want the permitted value enforcement to be
handled at the table level and you want CA Gen to do the enforcement. Thisisa
good selectionifthere areno permitted values inthe table, orifyou do not want
the DBMS to enforce the permitted values for create or and update statements.

Description—Freeform text documentation about the table.

Keep information about changes that have been made to this tablein technical
design. Although CA Gen knows these changes, you may want to know what
changes were made incasethe tableis retransformed.

Note: Remember that this description will be eliminated when this tableis transformed
again (either by transformation or retransformation).
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Indexes

Other thanthese properties, each table contains a number of details thatare specific to
target DBMS implementations. The default settings are usually sufficientfor unittesting;
they need not be considered until volume or integration testing begins.

Inthe data structure, anindex describes an arrangement of columns used as anindex
into a table. Indexes areused for the following purposes:

m  Ensure uniqueness of entities represented inthe database

m  When anindexis specified as beingunique, itallows notwo records inthe same
table to have the same index value. For example, consider the entity type
CUSTOMER with an identifying attribute, Number. When customer is implemented
as atableinthe Data Structure List, itis given a unique index of Number. When the
databaseis subsequently generated andinstalled, no two customers are allowed to
have the same Number.

m  Enhance performance of the generated database

m  The use of indexes to improve performance depends on the access characteristics
of the procedures that use the data.

Imaginethat the CUSTOMER entity type has a non-identifying attribute called Name,
andthat noindexis defined for Name. Thus, for a procedure that lists customersin
alphabetical order by Name, at execution time the DBMS would have to execute these
steps:

1. Look atall ofthe CUSTOMER records
2. Sortthem into Name sequence

3. Present the listtothe procedure

When anindexis defined for Name, the DBMS automatically keeps track of customers in
Name sequence, eliminatingthe need for sortingthe records. CA Gen automatically
creates anindex for each identifier duringtransformation.Inaddition,itcreates an
index for foreign keys implementing relationships.

Each indexis associated with exactly one record in a table and may have the properties
shown in the followingtable.
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Properties of Indexes

Each index inthe databasehas the properties listed in the followinglist.

m  Generic Name—A name for the indexthat is consistentthroughout all of the
technical designs. Itis called generic becauseitis not DBMS specific.

The generic name can be no more than 32 characters long.
There is no reason to change this name inthe Data Structure List.

m  Name—During DDL generation and installation, this is the name of the index that
will becreated usingthe properties of this entry point.

The transformation process creates a unique defaultname for each index in the
Data Structure List. Unlike columns and tables,an indexis not based on asingle
object from the conceptual mode, so CA Gen has littlebasis on which toform a
meaningful name. As a result, the names given to entry points created during
transformation appear as the letter “I” followed by a string of digits. Although they
work properly that way, you may choose to change the name to something more
meaningful.

m  Unique—Indicates that the index will notpermit duplicatekey values. Ifthe index is
derived from a data model identifier,then itmust remain unique.

Itis unusual to have more than one unique index for a table so review carefully
before creatinga second (or third) unique index.

m  Cluster—Ifyou want the tableitselfto be sorted into the same order as the index,
sothat performance may be improved for certain types of access, youwould add a
cluster index. Review the material aboutclustering for your DBMS.

Inseveral cases, the DBMSs attempt to put rows in the clusteringorder by only
actuallyorganizingeveryrow in a clustering order after a reorganization.

m  Primary—Marks theindex as the primary key.

The referential integrity process sets the primary key duringtransformation,
retransformation, or a separate (Rl) process.

Each tablehas onlyone primary key, whichis used as the foreign key inrelationship
implementation.

m  Description—Afreeform text field used to document the purpose of the index.

RI Constraints
A referential integrity (RI) constraintis the implementation of a relationshipinthedata
model. It defines how the foreign key is used to get from one tableto another, as

describedin Transforming the Data Model.

For a M:M relationship, two Rl constraints and a tableare required.
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Inthe unlikely event an entity type has more than one identifier, the table that
implements itis givena uniqueindex to supporteach of them. CA Gen uses the primary
index of the related tableto implement the foreign key. Choosing another identifier may
change CA Gen's selection.

Properties of RI Constraints

The followinglistdetailstheRI constraintproperties thatcan be changed:

m Rl Constraint Generic Name—The generic name of the Rl constraintis a name that
is consistentfor the implemented relationship throughoutall of the technical
designs.Itis called generic becauseitis not DBMS specific.

The generic name can be no more than 32 characters long.
There is no reason to change this name inthe Data Structure List.

m Rl ConstraintDBMS Name—If the DBMS detects a referential integrity error, this Rl
constraintname appears inthe error message. Therefore, you should name the Rl
constraintsomething meaningful.

m  Referential Integrity Options Enforced by—You have the option on each Rl
constraintto have the DBMS handlethe constraint(if the DBMS contains the
capability to handlethe particularconstraint) or let CA Gen generate the code to
handlethe constraint.

Typically better performance is gained by selectingthe DBMS to handleanythingit
canandlet CA Gen generate the constraints nothandled by the DBMS.

m  Description—Afree text field used to document the purpose of this Rl constraint.

Other Data Structure List Details

A number of additional DBMS-specific details can be modified using the Data Structure
List, forinstancethe placement of tables intablespaces, the names of the databaseand
indexspaces,andsoon.

As with the DBMS-specific details of tables and indexes, CA Gen creates defaults that
enable databasegenerationto create a usabledatabase.Theirvalues should be
adequate for the operational environment used for procedure testing, and need be
changed only to satisfyinstallation standards or performance needs.

Data Store List

A Data Store Listis created for each of the DBMS when you complete transformation.
After transformation, each Data Store Listshows how the data in the data model will be
stored ina physical database.
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CA Gen's transformation facility uses a rule-based approach to examine data model
objects and determine appropriateimplementation. CA Gen generates the objects,
associations, and properties. Each Data Store List suggests aninitial storagestrategy
that you can modify to fit the needs of your DBMS.

The Data Structure List for that specific DBMS reflects any changes made inthe Data
Store Listand viceversa.For more information, see Data Structure List.

The databaseadministrator uses the Data Store List tool to perform the followingtasks:
m  Add anddefine databases

m  Add data devices

m  Add logdevices

m  Add datafiles

m  Assigntablespaces andindexes to the appropriatedatabases

m  Assignanytablespaceorindexspaceto storage parameters

m  Define tablespacepartitioning

Data Model Retransformation

The CA Gen Data Model tool automatically ensures that changes in the Data Structure
Listdo not invalidatethe properties specified inthe data model.

The reverse, however, is not true. To provide you with maximum flexibility, changes to
the data model are notimmediately reflected inthe Data Structure List. You must
choose when you want the Data Structure Listto be updated.

Innearlyall cases, data model changes should be immediately followed by
retransformation. Failuretodo so couldresultinapplication codethatdoes not work.

Important! Transformation, whichis the wholesalerecreation of the Data Structure List
andthe Data Store Listfrom the data model, results inthe loss of a customization that
has been done andshould be used with extreme caution.ltis advisableto delay
customizingthe Data Structure Listuntil the data model is accurateandstable.

It may be necessary to change the data model after either listhas been modified. For
instance,you may need to enhance an existing CA Gen-generated system.Ifso,a
selected part of the data model can be transformed usingthe retransformation
technique.
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Basics of Retransformation

CA Gen retains complete knowledge of how each component of the data model is
implemented inthe data structure. Each object on the list(except for indexes)is the
directimplementation of an object or objects inthe data model. CA Gen caneasily keep
track of what has or has not been implemented. CA Gen-executed consistencycheck
refreshes the Data Structure Listand the Data Store List to eliminatethe errors.

Note: A change to the DSD name foran implemented entity type or attribute does not
causea consistency checkerror and so will never resultina change to the name of the
correspondingtableor column.

As system development progresses and the data model changes, you may need to
transformspecific pieces of the data model. These changes may need to be
implemented into all of the possible DBMSs, only a few, or only one. This is achieved
through incremental retransformation.

These situations mayrequireincremental retransformation:
m  Adding a new entity type, relationship, or attribute to the data model

m  Changingan existingentity type, relationship, or attribute

When new objects are added to the data model, their implementations must be added
to the Data Structure Listfor the targeted DBMS as well.

When anexisting data model objectis changed, its implementation on the Data
Structure Listmust be deleted. CA Gen then puts the object on the listof
unimplemented data model objects,and itmay then be added as ifitwere a new data
model object.

The followinglistdetailstherules of retransformation for multipletarget DBMSs:

m  Ifyou want to make sure the data model is transformed for all of the targeted
databases, usethe synchronization of the data model to the technical design.

m  Ifyou need to update onlya single DBMS with changes from the data model, use
specializetechnical design for current DBMS.

m  Ifyou haveonlyasingletarget DBMS, use synchronization of the data model to the
technical design.Ifthere is onlya concern about a single DBMS, this will always
keep all of the DBMSs synchronized.

An object deleted from the data model requires no retransformation action as the
object andits dependent objects areimmediately deleted from the Data Structure List.
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Identify Changes to the Data Model

For example, deleting anidentifying attribute in the data model will causethe following
to be deleted:

m  Correspondingcolumninthe table
m  Columninthe unique column
m  Foreign key columns in dependent tables to be deleted

m  Foreign key columns inthe indexes to be deleted

Identify Chandes to the Data Model

Whenever the data model is changed, and a Data Structure Listexists,a consistency
check should be used to report the following details:

m  Whichentity types, relationships,and attributes in the data model are not yet
implemented inthe Data Structure List.

m  Whichentity types, relationships,and attributes in the data model are not
implemented properlyinthe Data Structure List.

The affected entity types, relationships, and attributes may then be retransformed.

How to Complete the Data Structure Desidgn

The activities in this section should be completed after the system is unittested. The
longer changes are deferred, the less likely they areto be lostin retransformation.
Completing the data structure design consists of the followingtasks:

m  Change databasenames to conform to installation standards

m  Optimize the data structure design

m  Rearrange the databasestructure

Chande Database Names

Most installations have naming conventions for databases installedinshared
environments.

Changes to database, tablespace,indexspace,index,and column names can be made
without affectingthe names of related objects inthe data model or Data Structure List.
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Optimize the Data Structure Design

In most cases, CA Gen supports tuning database performance without changingthe data
model. Changes should be reviewed with a specialistfor the target database.

The followinglistdetails some of the optimizations that can be performed inthe Data
Structure List:

m  Adding and deleting indexes-Adding new indexes will resultin new index definitions
inthe DDL.

Analyzingthe access paths usedin procedures will determine a set of entry points
that allowthe DBMS to traverse the databaseas efficiently as possible.

After the system has been designed, it is possibletoremove any unused indexes
from the Data Structure List.

m  Denormalizing-CAGen also supports a technique called denormalization, which
involves replicating fields fromone record into another, related record.

Logic generated by CA Gen automatically maintainsthecorrect values of data
replicated in this way.

m  Specifyinglocations for tables-Some DBMSs support specified location of tables on
pages and different storagedevices. The locations of tables can be specifiedin CA
Gen.

m  Makingchanges specific to the DBMS-The changes that can be made to optimize
the design depends on the target DBMS. For example, DB2 allows theclustering of
records from different tables to the same tablespaceto improve access to related
records.

Some optimization needs to be performed before procedure design begins, but some
canonlybe completed after the detailed design has been completed. The DBMS expert
will need to make a leasttwo “passes” over the Data Structure Listand Data Store List
before the physical definition of the databaseis converted into DDL statements.

The optimizations should be performed to increase performancefor the predominate
processing pattern, sincefor every gaininone area,losses may be sustained in others.

Rearrange the Database Structure

Physical storage characteristics of the databasecan be adjusted for performance
reasons.

The detailed reasons for changing these characteristics and the techniques for doing so
are beyond the scope of this guide, but they might include:
m  Moving tables between tablespaces

m  Combiningmultipleindexes intoa singleindexspace
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How to Complete the Data Structure Design

m  Definingmultipledatabases

m  Clusteringatable aroundanindex and partitioning tablespaces
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Chapter 5: Designing the Procedure Dialog

Prerequisites

Dialogdesign deals with the movement or flow, between procedures and procedure
steps. Screens, dialog,and procedure logic arebest designed in parallel. You can then
refine the screens and dialogs. Prototypingis an effective technique for refining screens
anddialogs. Whenthe initial designisstable, you can complete detailed procedure logic
andfinalizethe screens and dialogflows.

Together, the screen designs, dialog, and procedurelogicyield fully detailed displays, a

completed dialogflowdiagram,andactiondiagrams thatarethe basis for generating a
completed system.

You need an outlined system structure design before beginning procedure interaction
design.

More information:

Designingthe System Structure (see page 31)
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Design Process

Design Process

The followingillustration shows the deliverables from designing the procedure dialog
and shows where you are inthe overall design process.
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Principles of Dialog Design

A dialogdescribes the movement or flow, between procedures and procedure steps
withinand between business systems.

A procedure, and therefore all ofits proceduresteps, can be classified into one of the
following categories:

m  Online

m  Batch
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Online Procedures

Inan onlineenvironment, each procedure or procedure step may be associated with a
procedure step actiondiagramand a display. You define the possibleseries of
interactions between a user andthe procedures ina business systemthrough these
associated displays. The display for block mode will be a screen.

An interactioninadialogrefers to a singleinstancein which a user requests an action of
the system and the system responds.

From the user's perspective, aninteraction follows this scenario:

1. The user enters data on a displayandindicates thatdata entry is complete by
entering a command.

2. The systemacts and responds with another display. The display may be inthe same
format as the one used earlier to enter data, or it may beina completely different
format.

3. After the system responds,the user may be prompted by the response to begin the
cycleagain by entering more data, or to select another procedure.

The followingillustration shows a very simpleonlineinteraction thatbegins with a user
entering data on the startingdisplay.

User Action System Action User Adtion
Starting Resutant
PROCEDURE
Window or LOGIC Wirdoww or

Dialog Box

Dialog Box

From the designer's perspective, aninteractioninvolves anindeterminate number of
procedure steps. Remember that a procedure step is the unitat whichasinglescreenis
defined.

You candesignthe system actioninone of the following ways:

m  The systeminitiates a procedure step to process the data, as shown in the following
illustration.

STARTING

DISPLAY

PROCEDURE
1
LOGIC

RESULT

DISPLAY
1

Ifthe user's request can be satisfied withoutdisplaying further data, the procedure
step can be defined to respond with a display (ResultDisplay 1)inthe same format
as the startingdisplay on which the user originally entered data. If a different
displayisneeded to satisfy therequest, the possibilities depend on the target
environment.
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®  Inanonlineenvironment, another procedure step is initiated, which can respond
with a display (ResultDisplay 2) in a different format from that on which the user
originally entered data. This is illustrated in the followingillustration.

STARTING PROC1EDURE
DISPLAY » LOGIC

PROCEDURE
2
LOGIC

RESULT
DISPLAY
2

More information:

DesigningScreens (see page 101)

Batch Procedures

Ina batch environment, you define the steps of each batch procedure and the flows

within each procedure.

The system structure provides a basic outline for the dialog design. At this point you

need to detail the basic outlinewith specific procedure steps and flows.

More information:

Designingthe System Structure (see page 31)

CA Gen Commands

A command is a special attributein system design using CA Gen. Itlets you specify how

users caninfluenceonline procedure execution. Command is defined here becauseits
concept is important to the discussion of procedure definition. Commonly used
commands should be standardized across the system.

More information:

Preparingfor Design (see page 15)

When to Use Commands

The special attribute Command is used in several places duringdesign.Youcan placeit
on ascreen, setor interrogateitina Procedure Action Diagram,and senditalonga flow

on the Dialog Flow Diagram. A command may have synonyms and be associated with a

function key.
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Reserved Commands

CA Gen's Dialog Manager (the execution-time component that governs procedure
execution) reserves commands forits own use. You should be aware of the commands
listedinthe followingsections and usethem appropriately.

CA Gen Reserved Commands

CA Gen contains the followingreserved commands:

m  HELP—Causes the dialog manager to invokeits HELP exit.

m  RESET—Causes the dialogmanager to go back to the initial display for the business
system.

Commands to Initiate Dialog Flows

Another considerationthathas a bearingondialogdesignis the use of commands to
initiatedialogflows.

When designingdialogs, particularly loosely structured ones,a number of instances
ariseinwhicha command is needed merely to initiatea dialogflow. When this is the
case,you should adopt some standard. These standards will allow the users to easily
distinguish between commands that directly perform “real work” (suchas addinga
customer, cancelingan order, or displayinga report) and commands thatindirectly
invoke another procedure that performs the work.

An example standardis to prefix with an X all commands thatcausea flow. For example,
ADD, CANCEL and DISPLAY are appropriatefor adding customers, cancelingorders,and
displayingreports. The commands XADD, XCANCEL and XMENU can mean “transfer to
the Add Customer procedure,” “transfer to the Cancel Order procedure,” and “transfer
to the MENU procedure” respectively. This distinction eases maintenance.

Procedure Step Execution

To understand building dialog flows between procedures, you need to know the
relationship between procedure steps, Procedure Action Diagrams, displays,and dialog
flows. Each makes its own contribution to implementing a business system.

m  Dialogflows providethe means by which one procedure step, based on the results
of its execution, can pass control and data to another procedure step.

m A procedure step, whether onlineor batch, controls the use of Procedure Action
Diagrams.

m  An onlineprocedure step also controls theuse of displays.
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m  Asourceprocedure step canstop executing atany pointinits logic,andsoinitiatea
flow or a display.

m  Adestination procedurestep canexecute onlyfrom the beginning of its logic;in
other terms, a flow is always to the beginningof a procedure step.

The followingillustration describes howa display, Procedure Action Diagram, and dialog
flow work together duringthe execution of anonlineprocedure step inthe CA Gen

environment.

—>

e

O—>» ©

!

PROCEDLRE
Decision (&) [—— ACTION
DIAGR AM g

«—@

FLOW TO

ANOTHER
b PROCEDURE

STEP
A

6

For anexplanation of the components of this illustration, seethe followingtable.

Key Description

1 Procedure step execution usually begins when a user enters dataon a
displayand presses either the Enter key or a function key.

2 The data captured on the displayis mappedintothe import data view
for the procedure step. The chapter “Designing Screens” discusses the
connection between fields onthe displayanda procedurestep's data
views.
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Key

Description

The import data view, whether from a display or another procedure
step, is processed by the Procedure Action Diagramthat supports the
procedure step being executed. At its conclusion, the procedure step
populates its export data view. For information about procedures, see
the chapter “Designingthe Procedure Logic.”

Based on a condition set by the Procedure Action Diagram, the
procedure step either shows a display or flows to another procedure
step. Such a condition, called anexitstate, is described in How Flows
Are Initiated.

Ifthe decisioninkey4 isto show a display, thedata from the procedure
step's export data view is mapped into the associated display and the
displayisshownagain.

Ifthe decisioninkey4 isto flowto another procedure step, the export
view from the current procedure step is matched to the import view of
the procedure step to which the flowwill take place. Data view
matching is discussed inthe chapter “Designingthe Procedure Logic.”

Ifthe dialogflow has the Execute Firstproperty, the import data view
for the new procedureis passedto its Procedure Action Diagram.
Otherwise, the contents of the import data view areplaced on the
display. The Execute Firstproperty is describedin Choosinga Flow
Action.

Inone special case, itis possibleto shortcutthis cycle by avoiding the execution of the
Procedure Action Diagram (step 3), as described in Autoflows.

This description of procedure step execution reveals that the Procedure Action Diagram
is essentiallyindependent of the displayand dialogflow.

Note:

No explicitactionsarerequiredto accept and displaydisplays.

No explicitactionsarerequiredto initiatedialog flows.

No special logicisrequired to detect whether the Procedure Action Diagramwas
initiated from a display or a dialogflow, or whether the resultof its execution is to
show a displayorinitiatea dialog flow.
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With most database management systems, any requests for update are savedinsome
type of temporary storage, and the databaseis not physically updated until a commit
pointis reached. Each procedure step execution should be seen as a commit unit,
sometimes known as a “success unit.” When execution finishes, stored data is updated
to reflect the create, modify and delete actions initiated duringthe execution just
completed. Where several procedure steps must execute to bringall stored datato a
consistentstate, you specify procedure step logicto ensure that required data
consistencyis maintained.

Flows

A flowcan be used to communicate between procedures and procedure steps. The CA
Gen DialogFlowDiagramcan be used for building flows.

Dialog Flow Diagramming Conventions

The followingillustrations show the conventions for the Dialog Flow Diagram:

Dialog Flow Diagram
Symbols

PROCEDURE F Y

PROCEDURE STEP
TRANSFER FLOWY

LINK FLOW

<+ 4

The followinglistdetailsthekeys to the illustration:

m  The bars represent procedures and procedure steps and arealways accompanied
by the name of the procedure or step to the left of the bar.

m  The symbol for procedure step appears onlyifa procedure has more than one step.

m  Ifmultipleprocedure steps support a procedure, they may be contracted on the
diagramintoasingleprocedure bar.

m  Transfers andlinks, discussedinthe next section, represent flows between
procedures and steps. The arrowhead indicates the direction of the flow.

m  Adialogflow(thatis,atransfer or link) toa multi-step procedure must always flow
to the firststepin that procedure.
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Types of Flows

The followingillustration shows a CAGen Dialog Flow Diagram:

MENU F A A A :
TAKE ORDER 5 |
ADD ORDER HEADER ¥ ¢ & T

ADD ORDER ITEMS

CANCEL ORDER —X |
MAINTAIN CUSTOMER | . 4 h 4 §

The followinglistdetailsthekeys to the illustration:

MENU is a single-step procedure, so has no procedure steps directly beneath it.

At execution time, when certain exit state conditions occur as a resultof menu
selection by the user, explainedin How Flows Are Initiated, the MENU procedure
caninitiatetransfers to the procedures TAKE ORDER, CANCEL ORDER, and
MAINTAIN CUSTOMER.

TAKE ORDER is a procedure with two procedure steps: ADD ORDER HEADER and
ADD ORDER ITEMS.

Under certain conditions,the ADD ORDER HEADER procedure step caninitiatea
transfer to its companion procedure step, ADD ORDER ITEMS. Under other
conditions,itcaninitiatea link to a different procedure, MAINTAIN CUSTOMER.

Under certain conditions, the ADD ORDER ITEMS procedure step caninitiatea
transfer to ADD ORDER HEADER.

Note that no flows enter ADD ORDER ITEMS from outside the TAKE ORDER
procedure because itis not the final step of a procedure.

CANCEL ORDER is asingle-step procedure.

MAINTAIN CUSTOMER is a multi-step procedure with its procedure steps and the
flows between them contracted.

Note the ellipsis(...) beneath the procedure label.This indicates that MAINTAIN
CUSTOMER has undisplayed proceduresteps.

Two flows enter Maintain Customer. If Maintain Customer were expanded to show
itsincluded procedure steps, the flows would be shown as entering the first
procedure step of MAINTAIN CUSTOMER, justas the flows in Take Order areshown
as entering Add Order Header.

You candescribethe followingtypes of flows with the Dialog Flow Diagram:

Transfer

Chapter 5: Designing the Procedure Dialog 79



Flows

m Llink
Transfer Flows

A transfer flow indicates thatthe sourceprocedure step passes control.ltcanalso pass
data to the destination procedure step if appropriate conditions are met. In the
illustration Dialog Flow Diagram, for example, the transfer from Add Order Header to
Add Order Items shows that after Add Order Header completes, Add Order Items is
initiated.So, Add Order Header cansend data to Add Order Items usingthe dialogflow.

The followinglistdetailsthe properties of transfers:
m  Flows On exit states.

m  Flow Actions (Execute First, Display First) for destination procedurestep.

m A command triggers execution of the destination procedure step.

m  Dataissentfrom the sourceto the destination procedurestep.
Link Flows

A link flowis more complex than a transfer flow. As with a transfer flow, a link flow
indicates thatthe sourceprocedure step passes control and, optionally, data to the
destination procedure step. However, the linkflowalsoallows thedestination
procedure step to return control and data to the source procedure step. Inaddition, all
export data known to the source procedure step when it completes its original
execution is saved and made availableafter the destination procedure step returns.

For example, the illustration Dialog Flow Diagram shows a link between the procedure
steps Add Order Header and Maintain Customer. Assume that this link only takes place
when the user takes an order from a customer not yet known to the system. By linking
to Maintain Customer, the system lets the user add the customer without losingany of
the information already entered intothe Add Order Header display. After the user adds
the customer, the Add Order Header procedure step begins againwithall the
information from its original exportview availableinits importview, augmented by data
returned by Maintain Customer.

A linklets a user acquireadditionalinformation fromanother procedure step when the
initial procedurestep needs it. After the informationis acquired, the initial procedure
step executes again from the beginningwith all theinformation fromitsinitialexecution
intact, plus any new data or commands returned from the destination procedure.

If multiplelinks execute consecutively, all information fromeach linked procedure step
is savedinanticipation ofiits restart.
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For example, supposethat MAINTAIN CUSTOMER flows to another procedure step
called CHECK CREDIT STATUS under certaincircumstances.

If TAKE ORDER links to MAINTAIN CUSTOMER, allinformation required for TAKE
ORDER is saved.

If MAINTAIN CUSTOMER then links to CHECK CREDIT STATUS, allinformation
required by MAINTAIN CUSTOMER is saved.

When CHECK CREDIT STATUS ends, the data saved for MAINTAIN CUSTOMER is
restored, and MAINTAIN CUSTOMER executes againfromits beginning.

When MAINTAIN CUSTOMER ends, the data saved for TAKE ORDER is restored, and
TAKE ORDER executes againfromits beginning.

If a transfer flow took placeat anytime duringthis process, all theinformation saved
duringthe links would be discarded.

The followinglistdetailsthe properties of link flows:

Flows On exit states.

Flow Actions (Execute First, Display First) for the destination procedure step.

A command triggers execution of the destination procedure step.

Data sent from the source to the destination procedure step.

Returns On exit states.

Flow Actions (Execute First, Display First) for the source procedure step on return.
A command triggers execution of the source procedure step on return.

Datais returned from the destination to the source procedure step.

How Flows Are Initiated

Each dialogflowis initiated by the source procedure step setting an appropriateexit
state. Each transfer on a Dialog Flow Diagrammust be associated with one or more exit
state definitions thatwill trigger the transfer. These arecalled Flows On Exit States. Each
link flowon a Dialog Flow Diagram must have at leastone Flows On exitstate.

Each linkflowmust also haveat leastone Returns On Exit State. After the destination
procedure step finishes executing, the Returns On exit state causes control to be
returned to the sourceprocedure step.

For a given procedure step, only one flow can be associated with each exit state value.
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When the logic of a procedure step concludes, the value of Exit State is evaluated with
one of these results:

m  |fthis valuematches that associated with any dialog flow from the procedure step,
the dialogflowis executed. The flow is executed whether it is a transfer, link, or
return from a link.

m Ifthis valuedoes not match anyexit state values associated with any dialogflows,
you must specify some correctiveaction.

m  Corrective actionis appropriateto the procedure implementation.

m  Ina batchprocedure, the particulartransaction would haveto be aborted or
reversed, and the message included as the reason on some reporting file.In
extreme cases execution would have to be halted, and the message passed to the
initiator of the batch procedure execution. See also Designing for Restart.

m  The screen associated withan onlineprocedure step is displayed again with the exit
state message appearinginthe CA Gen-supplied Error Message field.

m  These are the types of message displayed, each of which has been assigned
different video properties, as listed in the following table.

Message Type Description Color Display Monochrome Display
None Normal Normal

(the default field color as
defined in the video
properties)

Informational

Message gives information only;
no actionis required.

White
High Intensity

High Intensity

Warning Message advises thatuseraction  Yellow High Intensity
may be required. High Intensity
Error Message advises thatanerror has Red Reverse Video

occurredand actionis required to
correctit.

Reverse Video

Choose a Flow Action

Whenever a flow takes placein either direction, the procedure step the flowinitiates
will begininone of the followingways:

It can show the displayassociated with the destination procedure step and wait for
user inputto begin the logic of the procedure step.

It can execute the logic of the procedure step, which results in either the procedure
step's display beingshown or a dialog flow being executed.
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Autoflows

This distinction relies on the definition of a flow action associated with each procedure
step.

The guidelines for determining flow action arequite simple:

m Ifthe destination procedurestep requires information fromthe user before it can
execute, use the DisplayFirstoption.

m Ifthe sourceprocedure step provides all the information required by the
destination procedure step, use the Execute Firstoption.

In many cases, the only processing associated with a value of Command is the setting of
Exit State to a particularvalue.

For example, consider the example in Example From MENU Procedure. The MENU
procedure does nothing but inspectthe incomingcommand and set anexit state value
based on its valuein anticipation of flowing to a different procedure step.

In cases likethis, itis possibletoassociatea particular value of Command with a
particularvalue of ExitState. A command associated with an exit state valuefor a
procedure step is called an “autoflow” becauseyou canuseitto causea dialogflowto
take placewithoutanyactiondiagramlogictosupportit.

At execution time, autoflows are processed as follows:

1. The CA Gen Dialogor Window Manager evaluates the Command special attribute. If
the valueit contains is an autoflow, the execution of the procedure's action
diagramis bypassed. Otherwise, the value of Command is passed alongto the
actiondiagramas usual.

2. ExitState is set to the exit state value associated with the autoflow.

3. Ifthe valueof Exit State is associated with a dialogflow, the flow happens just as if
Exit State had been set with the EXIT STATE ISactioninan actiondiagram.

Inthe menu example (see Example From MENU Procedure), itwould have been possible
to simplify the construction of the Procedure Action Diagramshown inthe illustration
Procedure Action Diagramfor MENU Procedure even further by specifyingthe
autoflows in the followingtable.

Autoflow Command Exit State Value

1 TAKE ORDER REQUESTED

2 CANCEL ORDER REQUESTED

3 MAINTAIN CUSTOMER REQUESTED
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Autoflows handleall valid exitstates. Therefore, the Menu Procedure Action Diagram
has to set only the Invalid Request condition as showninthe followingillustration. Ifit
ever executes, it means thatan invalid valuewas placedin Command.

Revised MENU Procedure Action Diagram

Procedure Step MENU

MENU
EXIT STATE IS
invalid_request

The combination of these autoflow definitions, the Dialog Flow Diagram shown in the
illustration Annotated Dialog Flow Diagramin the Example From MENU Procedure, and
the actiondiagramshowninthe illustration Revised MENU Procedure Action Diagram
give the same execution time resultas the MENU Procedure example.

Execute a Command Using a Flow

Most online procedure steps rely on the value inthe Command special attributeto
directtheir processing. When a procedure step initiates froma display, the user selects
a pushbutton, enters avalueinthe Command field, or presses a function key to
influence procedure step execution. The same kind of valueis required when a
procedure step is initiated by a dialogflowfrom another procedure step.

You canspecifya command valuefor each direction ofa dialogflow. When the
destination procedure step of the flow executes, its underlying Procedure Action
Diagramtreats the valueexactlyasifitwere entered on a display.Youcanchoose to
send a specific command value, the current value of Command, or, inthe caseof a
return from a link, the previous value of Command.

The followinglistdetailsthecurrent valueand previous valueimplications:

m  The current value of command, you will besendingits valueat the conclusion of the
source procedure step's execution.

m  The previous value of command, you will besending the valueinthe Command field
when the procedure step thatinitiated the link finished executing.

For a transfer, you can specify the command valuethat triggers the destination
procedure step.

For a link, you can specify both the command valuethat triggers the destination
procedure step and the command valuethat triggers the return to the sourceprocedure
step.
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Pass Data Through a Flow

Itis possibleand often useful to send data between procedure steps alonga dialogflow.
For example, consider the online Take Order procedure inthe illustration Annotated
Dialog Flow Diagramin Example From MENU Procedure.

The illustration shows two procedure steps, Add Order Header and Add Order Items.
Assume that the Order Number is assignedinthe Add Header procedure step. The
abilityto passits valuefromAdd Header to Add Lines eliminates the need for the user
to retype it when Add Lines starts.

The Dialog Flow Diagramin the followingillustration represents a slightly more complex
example, Airline Reservation System Fragment.

I ﬁ ]
CHECK RESERVATION I S

LOCATE PASSENGER |

The Check Reservation onlineprocedure is intended to show the flighton whicha
particularpassengeris booked.

The Locate Passenger procedure, given a passenger name, such as Smith, attempts to
findit, and listall names like Smiff, Smithe, or Smythe with whichit might be confused.

If Check Reservation fails becauseitcannotfind the passenger's name, Locate Passenger
isinvokedto resolvea possiblemisspelling.

Inthis case, sending the passenger's name alongthe dialogflowfrom Check Reservation
to Locate Passenger frees the user from havingto retype the name when Locate
Passengeris invoked.

Likewise, after Locate Passenger identifies the correct passenger name, sending itback
to Check Reservation over the link's return executes Check Reservation again without
additional userintervention.Itis not necessary for the courseprocedure step to store
data values for later use by the destination procedurestep.

These examples demonstrate that passingdata between procedure steps canimprove
system flow, simplify dialoginteractions,and reducethe chancefor error.

Data can pass over both transfers and links fromthe source of the flow to its
destination. Any datainthe sourceprocedure step's export data view can be passedto
the destination procedure's import data view, as longas the views are compatible.

Links canalsoreturndata from the destination of the linktoits source. Any data inthe
destination's exportdata view can be passed to the sourceprocedure step's importdata
view, as longas the views are compatible. Remember that duringa return from alink,
the sourceprocedure step's import view is populated from the export view of its
previous execution. However, anydata returned from the destination to the source
procedure step overlays the corresponding elements of that step's import view.
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For example, consider the illustration Airline Reservation System Fragment again. For
this example, assumethat the following points:

m  The import data view for Check Reservation has two components: Passenger Name
and Reservation Date.

m  The export data view for Check Reservationincludes Passenger Name and a listof
flights.

m  Check Reservation is unableto locatea passenger by the name of John Doe.

When Check Reservation links to Locate Passenger, the followingtakes place,assuming
an Execute Firstdialogflow:

1. The export view from Check Reservationis saved,includingthe name John Doe.

2. The appropriateelements of the export view are placedinthe import view of
Locate Passenger.Inthis casethe import view receives the passenger's name, John
Doe.

3. Locate Passenger begins execution, looking for names that are similar to John Doe.
Inits export view, it returns Shawn Toe, Jon Deaux, and John Dough.

The user may now select from these possibilities toidentify the correct passenger. If
John Dough is the correct choice, the followingtakes placewhen Locate Passenger
returns to Check Reservation (assumingthatthe return has a flow action of Execute
First):

1. The importview of Check Reservationis populated from its saved export view. John

Doe appears as the passenger name.

2. The appropriateelements of the export view of Locate Passenger are then used to
overlay the import view of Check Reservation. John Dough replaces John Doe as the
passenger name.

3. Check Reservation executes. This time, the procedure finds the passenger John
Dough and displaysthelistofflights reserved for him.

Flows Between CA Gen Business Systems

The subject of a CA Gen Dialog Flow Diagramis a singlebusiness system.

When itis necessaryto flow between two business systems both specified using CA
Gen, you canadd external flows and links in or out of the system currently being
designed.

The flow is to or from a specific procedurein the other CA Gen-generated system. As
with any flow between procedures, the destination must be the firststep of a
procedure.
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Suppose inour example Orderingdialogintheillustration Annotated Dialog Flow
Diagramthat a high value order needs an extension of customer credit, whichis
supported by a second Credit Control system. Also supposethat very largecredit
exposure requires an extension of commercial risks insurance, whichis supported by a
third Insurance Management system. Then partof the Dialog Flow Diagramfor Credit
Control would show flows between systems as arrows without a source or destination
procedure, as inthe followingillustration, External Dialog Flows.

Flows on
K,.— "MAINTAIN CUSTOMER
REQUESTED"
|
ACCEPT CUSTOMER CREDI® ; ;
): *’V\

Flows on
INSURANCE COVER
REQUESTED"

Flows Between CA Gen and Non-CA Gen Procedures

Itis sometimes desirableto have a flow between onlineprocedures generated by CA

Gen andtransactions builtusingsome other method. These flows can be represented
on the Dialog Flow Diagram.

For onlineprocedures, these flows can be implemented usingother dialogdesign
features: Clear Screen Input and the special attribute NEXTTRAN.

Configure Flows to CA Gen Procedures

To flowfrom a CA Gen-generated transaction toone not generated by CA Gen, the
appropriateinputmessage must be setinthe NEXTTRAN special attribute. NEXTTRAN is
either placed directly on the screen or setinanactiondiagram.

In either case, whenever the CA Gen dialog manager detects a value in NEXTTRAN, it
flows to the transactionin question usingthe native facilities of the teleprocessing
monitor, such as IMS/DC or CICS.

Confidgure Flows to Non-CA Gen Procedures

To flowto a CA Gen-generated transactionfromone not generated by CA Gen, the
non-CA Gen-generated transactionis responsiblefor creatinga message to invoke a CA
Gen-generated transaction.

Typically,anonline procedure uses the facilities of the teleprocessing monitor to
transfer control to the CA Gen-generated transaction.The message it creates must be in
the same format as that used for Clear Screen Input.
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Define Exit States

For each exitstate, define the properties describedinthe followinglist.
m  Value-Set by procedure logic
m  Message type-None, Error, Warning, or Informational

Determines how the message is displayed.

m  Message (optional) text-Displayed when the Exit State is recognized when a
procedure stops execution

m  Terminationaction-Normal, Rollback, or Abort

Specifies the action to be taken when the Exit State occurs.

The followinglistshows examples of meaningful exit state names:

m  Customer Was Not Found

m  Order Taken Successfully

m  Duplicateltem Number

You specify the circumstances in which a procedure step places each possibleexitstate
valueinthe exit state special attribute by usingthe EXIT STATE IS action statement. You

canalsospecify when this exitstate valueis used by invoking the autoflow feature,
whichis described in Autoflows.

More information:

Designingthe Procedure Logic (see page 123)
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Example From MENU Procedure

The followingillustration, Annotated Dialog Flow Diagram, shows a Dialog Flow Diagram
with exit state values for each dialog flowfrom the MENU procedure.

Flows on Flows on Flows on
“T 8KE ORDER "CANCEL ORDER "MAINT AIN CUSTOMER
REQUESTED" RE QUE STED" REQUESTED"
1
ME NU Zh 2 & !
TAKE ORDER I ¢ i
ADD ORDER HEADER ¢ & T
2DD ORDER ITEMS
CANCEL ORDER k y i
MAINT &N CUSTOMER |} h 4 h 4 i

The followingsamplecode, Procedure Action Diagramfor MENU Procedure, shows the
Procedure Action Diagramfor the MENU procedure.

CASE OF COMMAND

CASE 1

EXIT STATE IS take order requested
CASE 2

EXIT STATE IS cancel order requested
CASE 3

EXIT STATE IS maintain_ customer requested

OTHERWISE
EXIT STATE IS invalid requested

The exit state valueand exit state message for each exit state definition arerequired by

the MENU procedure.

The exit state definitions used inthe MENU Procedure are shown inthe followingtable.

Exit State Value Exit State Message Exit State Termination
Action

TAKE ORDER REQUESTED Normal

CANCEL ORDER REQUESTED Normal

MAINTAIN CUSTOMER Normal

REQUESTED
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Exit State Value Exit State Message Exit State Termination
Action
INVALID REQUEST You have made aninvalid Normal
request. Please make another
selection

The followinglist shows the possiblevalues of ExitState at the conclusion of the
execution of the MENU procedure:

m  Take Order Requested—The Take Order procedure will be initiated. (Actually, its
firstprocedure step, Add Header, will be initiated.)

m  Cancel Order Requested—The Cancel Order procedure will beinitiated.
m  Maintain Customer Requested —The Maintain Customer procedure will beinitiated.
m  Invalid Request—The following message is displayed:

You have made an invalid request. Please make another selection.

An onlineprocedure will redisplay the menu display along with the error message.

A batch procedure will halt.
More information:

Designingthe Procedure Logic (see page 123)

Rules for Assigning Exit State Definitions

When anexitstateis set duringa procedure step execution, the results mustbe
unambiguous.

The followingrules govern the assignment of exit state definitions to dialog flows:

m  An exitstate valuemay appear on the Flows On exit state listof only one dialog
flow from a given procedure step.

m  No exitstatevaluethatappears on the Returns On Exit State listofa linkto a given
procedure step may appearon a Flows On exit state listof dialog flows fromthe
same procedure step.
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The followingillustration, Exit State Rule Violation, shows violations of both rules using
anannotated Dialog FlowDiagram.

: o :
L

o o> <o

P3 | h 4

(1) Flowe on Exit State 1
@ Flows on Exit State 2 and Retums on Exit State 3
@ Flows on Ext State 1

I @ Flowe on Exit State 1 and Retums on Exit State 3
® Flowe on Exit State 3

® Flows on Ext State 4 and Retums on Exit State 3

The illustration shows three procedures, P1, P2 and P3, and six dialogflows, each of
which has been assigned a number. The Flows On and Returns On Exit States associated
with each flow arealsolisted.

Despite the confused use of exit states in this diagram, there are actually only two
violations:

m  For procedure P1, flows 1 and 3 violatethe firstrulebecausethey both use ES1 as a
Flows On exit state.

m  For procedure P3, flows 5 and 6 violatethe second rule becauseflow 5 uses ES3 as
a Flows On exit state and flow 6 uses ES3 as a Returns On exit state.

This discussionreveals aninteresting property of Returns On exit states; they depend
entirely on the context of a particular link.

The followingillustration, Context Sensitivity of Returns on Exit States, shows that both
Take Order and Change Order canlinkto Maintain Customer. (Assume that the Returns
On Exit State for both links is Request Successful.)

— :
TAKE ORDER T
CHANGE ORDER ¢ ’i‘ |
MAINT &N CUST b |

Accordingto this illustration, there arethree possibleresults if MAINTAIN CUSTOMER
sets Request Successful duringits execution:

m  |[fMAINTAIN CUSTOMER was linked to from TAKE ORDER, control is returned to
TAKE ORDER.
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m  |[fMAINTAIN CUSTOMER was linked to from CHANGE ORDER, control is returned to
Change Order.

m  |[fMAINTAIN CUSTOMER was not the destination of a link, the Maintain Customer
displayisredisplayed along with the exit state message associated with the exit
state valueRequest Successful.

The resultdepends on how MAINTAIN CUSTOMER was initiated.

Design Online Dialogs

When designingonlineprocedures, try to minimize the number of terminal or host
interactions to maximize the use that the user can make of each screen displayed.

Besides the description giveninthe previous section, some aspects of onlinedesign
need special attention. These includethe way commands and function keys are used
andthe way dialogflows are executed.

Screens for Data Maintenance

You candesignone procedure to combine all maintenancefunctions.On the screen,
attributes provide different field protections for the different Add, Change, Delete and
Displayfunctions. Whenever detail field changes are needed inthe design, onlyone
screen needs to be modified.

Some field level protections that an onlineapplication mightuseare listed in the
followingtable.

Function Attribute Type Protection Comment
Add Identifier Unprotected Sometimes the identifieris
Non-identifier Unprotected automatically generated, in which
casethe identifier would be
protected.
Delete Identifier Protected The only enterable fieldis usuallya
Non-identifier Protected Y/N to confirmdelete.
Update Identifier Protected Anything except the identifier can
Non-identifier Unprotected be changed, providingthe resultof

the change still conforms to
business and data integrity rules.

Display Identifier Unprotected Onlythe identifier can be entered

Non-identifier Protected to selectan occurrence.
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Commands

The commands described inthe followinglistreceivespecial attention from the CA Gen
Dialog Manager.

m  NEXT—For a procedure step usingthe automatic scrolling feature, this causes the
dialog manager to scroll forward based on the value of the Scroll Amt special
attribute.

If NEXT is requested after the lastoccurrence of a repeating group has been
displayed, the NEXT actionis passedtothe Procedure Action Diagram.

For a procedure step not usingthe automatic scrolling feature, NEXT has no special
meaning.

m  PREV—For a procedure step usingthe automatic scrollingfeature, this causes the
dialogmanager to scroll backward based on the value of the Scroll Amt special
attribute.

If PREV is requested after the firstoccurrenceof a repeating group has been
displayed, the PREV actionis passed tothe Procedure Action Diagram.

For a procedure step not using the automatic scrolling feature, PREV has no special
meaning.

m  TOP—For a procedure step usingthe automaticscrollingfeature, causes the dialog
manager to scrollto the firstitem of the repeating group.

For a procedure step not usingthe automatic scrolling feature, TOP has no special
meaning.

m  BOTTOM—For a procedure step usingthe automatic scrolling feature, causes the
dialogmanager to scroll to the lastitem of the repeating group.

For a procedure step not usingthe automatic scrolling feature, BOTTOM has no
special meaning.

m  RESTART—Causes the dialogmanagerto redisplaythelastdisplaytheuser was
shown for the business system.

More information:

Designingthe Procedure Logic (see page 123)
DesigningScreens (see page 101)
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Function Keys

The chapter “Preparingfor Design” covers the use of standard function keys.

All commands for a hostprocedure step should be accessible by function key, provided
that the function key standards arenotviolated, and that the keyboards inuse support
enough function keys.

Function keys to navigateonlineprocedures are more convenient for the frequent user
than entering commands.

The followingillustration, Flow Actions for Online Procedures, shows three online
examples that call for a Display Firstflowaction.

Example 1 Example 2 Eampe 3
O RD ER ENTRY SYSTBA PRODUCT ADDORDER
COMMAND = COMMAND =
1. Tke CUSTOMER
Z. Canczl REQUESTDATE
3. Manbn
SxleciOop bn2
Dispiay Firs| Display Firesl Display Firsl
BEdIShE s
M "Cus kmer Kol
L 4 L 4 L 4 Fourd®
CANCEL AN CUSTOMER CUSTOMER
COMMAND = COMMAND =
ENTERORD ER CUSTOMER = CUSTOMER
AND PREZZ
¥ ¥ ¥

| PROC EDURE | PROCEDURE | | PROCEDURE

The followinglistdetailsthekeys to the illustration:
m  Example 1 shows that Display Firstis mostoften used in flows from menus.

m  Example 2 shows that flows inloosely structured dialogs between dissimilar
procedure steps existpurely for user convenience.

m  Example 3 shows that there areoccasions when the destination procedure step is
required to create entities.

Note: This example, the Command field and Customer Number field are prepopulated
with pertinent information, even though Display Firstwas specified.
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The followingillustration, Execute First Flow Actions, shows two examples of dialogs
using Execute Firstflow actions.

Example 1 Example 2
e =5 ¢ o
ORDER ENTRY SYSTEM
PRODUC TLIST MENU
ACTION PROD. NO. 1. TAKE ORDER
. 12345_ 2. CANCEL ORDER
s fg?’;’g_ 3. MAINTAIN CUSTOMER
; - SELECTOPTION: 3
. A
\_ CUSTOMER NUMBER 119
Execute First Flaw
" —— to DISPLAY PRODUCT Execute First Flaw
DETAILS Procedure
h 4
PROCED URE - DISPLAY PROCED URE
PRODUCT DETAILS MAINTAIN CUSTOMER

PRODUCT DETAILS CUSTOMER MAINTENANCE
COMMAND: DISPLAY

PROD.NO 29638 CUSTOMER: 1119

DESC. SELF-CONSUMING ___ NAME: ICONOCLASTIC
ALLIGATOR THEOLOGIES INC
UNIT OF MEASURE: EA AOBR, 2
\_ .

Execute Firstis mostoften used when the destination procedure step is to present data
identified in the source procedure step or in menus that allowthe capture of key
information relevantto the destination procedure step.

For dialogflows thatare transfer flows, a flow actionis specified for the destination
procedure step. For dialogflows thatare link flows, two flow actions arespecified-one
for the destination procedure step and another for the source procedure step on return.

An interesting aspect of the Execute Firstflowis thatits execution, when followed by
any other flow, can causeuser interaction with procedure steps to be bypassed.
Consider the followingillustration.

1 FARY ]
Bl ES1I I
i ES2 ,

I 1

Assume that the link between procedures P1and P2 specifies Execute Firstin both
directions, thatis, for P2 when the linkis initiated and for P1 when the link completes.
Also assumethat the link flows on ES1 and returns on ES2.
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The followingscenarioisthen possible:

1. The userfillsinthedisplayfor P1and presses Enter.

2. Pl executes andsets Exit State to ES1 atits conclusion.
3. Based on the valueof the Exit State, P1 links to P2.

4, Becausethe flow actionis Execute First, P2 executes. At its conclusion, itsets Exit
State to ES2.

5. Based on the valueof the Exit State, P2 returns to PI.

6. Because the flow action for return is Execute First, P1 executes. At its conclusion, it
sets ExitState to ES3.

7. No dialogflowis associated with exit state value ES3, sothe displayforP1lis
displayed.

From the user's perspective, the execution of procedure P2 is completely hidden. The
displayforP1lis usedforinputandsubsequentlyredisplayed,justasif P2 had never
been invoked, although P2 contributed to the successful execution of the procedure.

Sometimes a procedure step does not need to displaya display.Inthis case,itis defined
as non-display.

When commands are passed alonga dialogflowusinga Display Firstaction, the value of
Command specified onthe flow appears onthe display of the destination procedure
step. Example 3 inthe illustration, Display First Flow Actions, shows this display.

Prototype Online Dialogs

CA Gen includes a prototyping feature that enables you to demonstrate onlinedialog
flows without buildingaction diagrams or generating code or databases.

Define the followingitems to prototype onlinedialogflows:

m  Procedure steps to be prototyped (except for the action diagram)

m  Displayforeachprocedure step

m  Dialogflows connectingthe procedure steps

m  Autoflows and associated exitstates for each dialogflowto be prototyped

m  Assignments for each command for which an autoflowspecified

To initiate prototyping, select Prototyping from the Design pull-down menu inthe main
CA Gen window. The displays aredisplayed inthe same manner as when usingthe

Display command from Display design; the prototype user cannotenter anyvariable
datainto the display.
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The function keys associated with the autoflows can be used to move from display to
display based ondialogflows. This lets you review the behavior of an online
conversation without building detailed procedurelogic.

Design Batch Dialogs

The design of batch dialogs isalsoaccomplished using the Dialog Flow Diagram.
However, a number of features availablefor onlinedialogdesignarenot applicableina
batch dialog, sothe options availablearemore limited.

Batch procedures on the Dialog Flow Diagramare annotated BATCH beneath the
procedure's label as showninthe followingillustration.

CUSTOMER 5 5
(BATCH

Otherwise, the diagrammingsymbols for batch procedures are the same as those for
onlineprocedures. For more information, see Dialog Flow Diagramming Conventions.

Flow Restrictions for Batch Dialogs

Design for Restart

The followingrestrictions apply to dialogs involving batch procedures:

m  Flows between procedures are not permitted-It is possibleonlyto create flows
between procedure steps inthe same batch procedure. Remember that a batch
procedure is analogous to a batch job and a batch procedure step is analogoustoa
batch job step inthe MVS world.

m  Onlyflows forwardare permitted-Flows forward are represented by arrows

pointingdownward on the Dialog Flow Diagram. The one exception to this ruleis
the involuted transfer, whichis explained in Establishing Checkpoints.

m  DisplayFirsthas nomeaningin a batch procedure-All flows in a batch procedure are
processed as Execute First.

One consideration uniqueto batch procedures is the need to restart them. A procedure
step is restartablewhen, ifitabnormally terminates midway through its execution, it
canbe restarted from the pointit terminated.

Designing for restarthas two aspects:

m  Establishingcheckpoints, whichis analogoustoleavinga trail of bread crumbs in
one's path through the enchanted forest
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m  Restartingfrom the lastcheckpoint, whichis something like followingthe trail of
bread crumbs backinto the forest after being mysteriously transported backto
your initial starting point

Establish Checkpoints

A checkpointis a point during processingyou establish to be certain that everything in
the processingenvironmentis synchronized and the procedure canrestart.

To establish a checkpoint,itis necessarytocommit all outstanding databaseupdates
andto take a process snapshot.

With most database management systems, any requests for update are savedinsome
type of temporary storage. The physical databaseis notactually updated until a commit
pointis reached.

Inthe absenceof an explicitrequestfor a databasecommit, updates are not committed
until the end of a procedure step's execution.

Ina typical restartable procedurestep, a commit is explicitly requested by the
procedure step every so often during processing, usually after a certain number of
operations take place. This means thatifthere is arestart,you loseonlythe updates
made sincethe lastcommit.

A databasecommit can be initiated by callingan external action block whichis hand
coded to explicitly execute the commit; sousingan external action blockis asimpleand
efficient means of achievinga commit.

Ina CA Gen-generated system, a databasecommit canalsoberequested by usingan
involuted transfer flow on the Dialog Flow Diagram, as shown in the following
illustration.

|
ACCOUNT UPDATE I 1
(BATCH) |

Flows on
PROCESS_COMMIT

An involuted transfer flow causes the dialog manager to commit all outstanding
databaserequests and reinvoke the procedure logic for the procedure step.

The illustration shows a single-step batch procedure called ACCOUNT UPDATE.
Whenever the execution of the ACCOUNT UPDATE Procedure Action Diagramconcludes
andthe valueof exit state is PROCESS COMMIT, the CA Gen dialog manager commits all
outstandingupdates and returns to the beginning of the ACCOUNT UPDATE procedure.
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Process snapshotrefers to any information that might be required to return the
procedure step to its state at the lastcommit pointif there is a restart. Otherwise,
duplicatedatabase updates may result. Enough information to allowthe procedure step
to return to a commit point must therefore be saved each time a commit is issued.

Restart at the Last Checkpoint

To take advantage of the checkpoints established by conscientiously issuing database
commits and taking process snapshots, youshouldincludelogicintheprocedure step to
interpret the snapshotand restore things to the state that existed at the lastcheckpoint
This usuallyinvolves repositioning sequential files and, possibly, resetting the values of
some local views.
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Prerequisites

Inan onlineenvironment, the primaryvisual layouts arescreens;ina batch
environment, they arereports. Many of the comments about export views apply to
reports as well.

Screens, dialogs,and procedurelogicarebest designedin parallel.You canthen refine
the screens and dialogs. Prototypingis an effective technique for refining screens and
dialogs. Whenthe initialdesignis stable, detailed procedure logic can be completed,
andthe screens and dialogflows can befinalized.

Together, the screen designs, dialog,and procedurelogicyieldfully detailed displays, a
completed dialogflowdiagram,andaction diagrams thatarethe basis for generating a
completed system.

CA Gen Design Toolset provides a screen design tool that uses definitions of views as a
source of the data to be laid out. These views depend inturn on a well-defined data
model.

Ifyou wishto prototype dialogs as anaid to developingdata and view definitions, you
may decide to begin with paper prototypes, or screens produced using word processing

or graphictools.You could also develop the screens in CA Gen usingareas of literalsto
simulatethe layout of data.

You need anoutlined system structure design before beginningscreen design.
More information:

Designingthe System Structure (see page 31)
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Design Process

The followingillustration lists the deliverables from designing the application'sscreens
and shows where you are inthe overall design process.
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Principles of Screen Design

Duringscreen design, you arrangethe fields thatimplement importand export data
views and specify explanatory text to supportthem. An understandingof the user's
environment and a set of meaningful standards help to produce good screen designs.
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The followinglistshows critical principles for user-oriented screen design:

Adopt the user's perspective—The user has to perform a certaintask,and the
interface has to supportthis taskas closely as possible.

Different user roles have different requirements. For instance, the frequent user of
a system tends to want the greatest amount of information possibleon the screen,
commands and function keys to streamlinenavigation, minimal descriptiveand
help text, and minimal interruption.

The infrequent user of a system tends to need descriptive headings and labels,
longer messages, a lowvolume of data per screen, and comprehensive help
facilities.

Keep the interface natural.The navigation should feel rightto the user.

Give the user control.The user should be ableto go on, cancel or switchto another
part of the application.

Maintain consistency throughout the application. The user will always know what to
expect.

Design for frequent use—Placethe most frequently used fields where the user will
see them first.

Take accountof physical documents —Arrangefields on data entry screens to
closely resembleany corresponding planned or current source document. Inthe
caseof a planned document, the document and the layout designs mayinfluence
each other.

Take accountof workflow within the layout—Arrange fields in the layout,and in
anynew document designs, accordingtothe sequence inwhich users access the
information.

Segregate data functionally. All the information the user needs to complete a
particularactivity should beon one display.

Group related objects together—Do not leave large spaces between unrelated
objects; this forces the user's eye to travel too far.

Keep the layoutsimple—A cluttered and busy displaydistracts fromthe taskat
hand. Balancethis againstthe inconvenience of users havingto go through multiple
displaystocomplete a user task.

Arrange fields ona screen in priority sequence, top-to-bottom, left-to-right.
Linguistic differences may change this priority sequence.

Set standards for colors, highlighting, and general format. This ensures that the look
and feel of all components of the system is the same.

By the time screen designis finalized, you should already have defined the data views of
the procedure steps involved.
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More information:

Designingthe System Structure (see page 31)
Preparingfor Design (see page 15)

Screens and Templates Design

The following main types of objects are defined duringscreen design:
m  Screens

m  Screen templates

Screens

Screens embody the user's view of the system. Each online procedure step is associated
with a screen.

A screen cancontainfields, specialfields, prompts and literals.Itcanalsoincludeoneor
more screen templates.

Besides providinganchor points for fields, prompts, literals, and special fields, screens
have some properties of their own. Sinceeach screen describes exactly one online
procedure step, some screen properties areborrowed from the procedure step
definition. For instance, screens do not have names of their own. They are identified by
the name of the procedure step they support. They do not have their own descriptions,
but assume the same description as the procedure step.

Onlythe properties shown inthe followinglistareuniqueto a screen:

m  Scrolling—This property, which may have either the valueyes or no, indicates
whether the user canscrollbackand forth through a repeating group appearingon
the screen using CA Gen's automatic scrollingfeature.

m  Helpidentifier—Onlinesystems should besupported by help data.

Many organizations havesystems in placethatsupport the capture and display of
help text.

The Help ID is used to tell the installation help system where to locate help text for
the screen.

m  Protection of unused occurrences —For screens that supportrepeating groups, this
property is used to specify whether occurrences of the repeating group on the
screen that were not populated inthe procedure step's export view should be
automatically protected.
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m  Positioningona Dialog Flow Return—For screens that supportrepeating groups,
this property is used to specify the occurrence of the repeating group that will be
displayed atthe top of the group. This happens after a return from a link type of
dialogflow. There are two options:

— Restore the position of the group to its position when the link was requested.
For instance, if the 10th occurrenceof the repeating group was displayed on
the top of the screen when the link was requested, it will still be on the top of
the screen after the correspondingreturn.

— Reset the position of the group so that the firstrepeating group occurrenceis
displayed onthe firstline of the repeating group on the screen. For instance, if
the tenth occurrence of the repeating group was displayed on the top of the
screen when the link was requested, the firstoccurrencewill be displayed on
the top of the screen after the correspondingreturn. In practice, the second
optionisrarely used.

More information:

Repeating Groups and Automatic Scrolling (see page 115)
Preparingfor Design (see page 15)

Templates

A screen template is a named pattern of fields, prompts, and literals thatcan be used to
build many screens. The template is the layoutof a screen.

Fields, which implement import and export data views, are specific toa particular
procedure step. Because templates can be shared by many screens, and therefore many
procedure steps, they cannot supportfields.

Templates have onlythe properties listed:

m  Name-Used to reference the template when itisincluded ona screen

m  Description-a placetorecordindetail the intended use of the template

Screen and Template Components

The followinglistshows basic components of screens and screen templates:
m  Fields
m Lliterals

(For constantinformation)
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®  Prompts
(Labels for fields and special fields)
m  Special fields

(The set of special attributes thatareappropriate for placement on a screen)

Define Fields

Inscreen design, a field implements an attribute for which an export data view, and
optionallyanimportdata view, has been defined for the procedure step. The attribute
may belong either to an entity type or it may be a work attribute.

You need to understand the relationship between screen fields and import and export
data views before addressingtheproperties of fields onscreens.

The singlescreen associated with each procedure step is responsiblefor providingdata
to its importview and displaying data fromits export view. You can use each field on the
screen to implement both animport and an export view of an attribute. The following
illustration shows this point.
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The followinglistdetailsthekeys to the illustration:

m  The procedure step Customer Address Inquiry requires animportview of
CUSTOMER NAME. It produces an export view composed of the following
information:

—  Customer name
—  Customer Address Line 1
—  Customer Address Line 2

—  Customer Address Line 3
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Import Data View

Export Data View

Display Length

The screen for Customer Address Inquiryis shownintwo states:
After the terminal user has specified the data requiredinthe importview
After the system has formatted the export view inresponse

The field labeled Customer Name: provides inputto the import view Requested
Customer Name before procedure step initiation. The field displays the contents of
the export view Returned Customer Name at the procedure step's conclusion.

The fields identified as Customer Address: only display the contents of the export
view's Returned Customer Address Lines 1, 2, and 3.

Ingeneral, all fields for which animportview is defined should have a
corresponding export view.

The followinglistshows the properties of fields:

Import Data View

Export Data View
Display Length

Hidden Field Indicator
Edit Pattern

Field Video Properties
Error Video Properties
Field Prompt

Prompt Video Properties

Help Identifier

This view receives data inputto the field,ifany.

This view provides data to the field, ifany.

This is the number of character positions required to display thefield on the screen.

Many times a field's display length will bethe same as that of the attribute it
implements, butinsome cases itwill not. The most frequent reason for a difference in
displaylength and attribute length is the use of an edit pattern.
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Number of Decimals

For example, consider an attribute of Employee called Date Hired that contains a 4-digit
year, a 2-digitmonth and a 2-digitday, 8 digitsinall. When placinga field representing
Date Hired on a screen, you determine thatit should be displayedintheformat
YYYY-MM-DD. The insertion of two additional characters (the dashes) requires a display
length of 10 characters. So, the attribute length is 8 whilethe displaylengthis 10.

Insome cases,youmay chooseto truncate a field valueto make itfit on a screen. For
instance,an 80-character description may not fiton a densely packed screen. You can
squeeze itin by reducingthe displaylength. Avoid this approach wherever possible
because of the potential loss of meaning resulting from the partial display.

For numeric views, this property indicates thenumber of decimal places the field will
accept or display.

Hidden Field Indicator

Inan onlinesystem, information sometimes needs to be preserved between procedure
step executions. Of course, every field that both comes from an export data view and
goes to animport data view canbe considered “saved” becauseit passes between
procedure steps without a user retyping it.

The followingillustration shows this.
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However insome cases, information needs to be preserved but not displayed to the
user. You will most often do this by usingthe hidden field property.

A hiddenfieldis not displayed, butis still passed from export to import view between
transaction executions. The followingillustration shows an example of a procedure step
usinga hidden field to pass data between executions.
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Edit Pattern

In this example, a secure procedure step has been designed to require a user password.
Whenever the screenis displayed, the Output Display Timeis saved as a hidden field.
When the user presses Enter to startthe next procedure step execution, the valueof
Output Display Timesaved inthe hidden field is compared with the current time. Ifthe
user lets too much time to elapse, the procedure step can prompt for a password.

Traditionally, hidden fields areimplemented as dark, protected fields on the screen.

At execution time, the CA Gen-generated system automatically saves hidden fields and
restores them without requiring spaceon the screen.
CA Gen imposes the following requirements:

m  Any fieldidentified as a hidden field must be associated with both animportand an
export data view. Otherwise itcannot pass data between procedure step
executions.

m  Each component of a procedure step's import and export data views must either be
implemented by a field placed on the screen or as a hidden field.

More information:

Field Video Properties (see page 110)

Edit patterns make the values in views more readablewhen they appearon a screen.
For example, a United States Social Security number is ninedigits long. If the contents of
anexport view of Social Security Number were displayed,itmight appear as shown

next:

888888888

However, by applyingthe edit pattern XXX-XX-XXXX before displayingit, the resultis
shown next:

888-88-8888
whichis the formatin which Social Security numbers commonly appear.

There are two categories of edit patterns:

m  Standard edit patterns

m  Llocal edit patterns

You should name edit patterns for the domain of the data they represent. For instance,

to ensure thatall currency values aredisplayed consistently on every screen that uses
them, one might establish a standard editpattern called Currency.
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One strikingadvantage of usingstandard edit patterns is how easily you can changethe
appearanceof fields acrossthesystem. For example, imaginethat a standard edit
pattern called Date has the value MM/DD/YY. Assume that all fieldsimplementing
attributes of type Date have been assigned the edit pattern Date. If you later wish to
change the format to DD.MM.YY, itis possibletochange every fieldinthe system that
uses the Date edit pattern simply by changingthe edit pattern definition.

Local edit patterns are specific toa particular field. Designers should avoid them in favor
of standard edit patterns wherever possible, butthey are available when required.

The characteristics of edit patterns vary by the attribute type of the view implemented
by the field. For instance, YYYY-MM-DD is valid for a field implementing a date attribute

but not for one implementing a time attribute.

For a complete definition of the edit patterns supported by CA Gen, see the Toolset
Help.

More information:

Preparingfor Design (see page 15)

Field Video Properties
Video properties control a number of terminal-dependent aspects of field display.

Video properties should be standardized across the system. However, incertain cases,
you may need to deviate from the standard by specifyinglocal video properties.

You should avoid usinglocal video properties to specify intensity, color or highlighting
unless absolutely necessary, sinceitrepresents a deviation from the system standard.

The followinglists details thevideo properties, either standard or local, thatcan be
defined for a field.

m  Cursor Position—Indicates whether the cursoris to be placedinthe field when the
screen is displayed.

The cursoridentifies where the next character entered will appear onthe screen.
The possiblevalues of this property are yes and no.

If no fields on a particularscreen havea value of yes specified for this property, the
cursor will appearinthefirstfield on the screen.

If multiplefields have a value of yes specified, the cursor will appearinthefirstone
on the screen (beginninginthe upper left corner and working | eft-to-right through
each row on the screen).

m  Protection—Indicates whether data can be entered intoa field.
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m  Intensity—Ona terminal that supports different intensities, lets fields appear at
different levels of brightness (high intensity, normal intensity, or dark, which does
not appearatall).

m  Color—Fields appearinanyofthe colors supported by the terminal.

m  Highlight—Fields aredisplayed with any highlighting characteristics supported by
the terminal, such as reverse video or blink.

m  Justification—Controlsthe alignment of data ateither the right or the left of the
field. Normally, text is left-justified and numbers are right-justified.

m  Blankwhen zero—Causes a numericfield to be displayed as blank, regardlessofits
edit pattern, ifits valueis zero.

m  Fill character—Isinsertedinremainingcharacter positions after justification. For
example, avalueof 999 right-justifiedin a field five digits long with a fill character
of 0 would appear as 00999.

More information:

Preparingfor Design (see page 15)

Error Video Properties

Field Prompt

Error video properties aresimilar tofield video properties except that they are used to
highlighta fieldin error. For instance, on a data entry screen, data that does not
conform to an attribute's permitted valuelistcanbe redisplayedtothe userinreverse
video to highlightthe error.

You canspecifythata field be displayed usingits error video properties by usingthe
MAKE ... ERROR action statement.

The listof error video properties is a subset of the listoffield video properties that
includes cursor position, protection, intensity, color and highlight. As with field video
properties, itis always bestto default to the system standard. Use of a local error video
property is likely to confusea user accustomed to reactingto the standard error video
property.

More information:

Designingthe Procedure Dialog (see page 71)

A prompt is a label for either a field or a special field.Itappears onthe screen near the
fielditself.
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Inthe following example, Customer Name and Hair Color arelabels, or prompts, for the
fields with which they areassociated.

Customer Hair Color Inquiry

Customer Name = John Doe

Hair Color = Brown

CA Gen keeps alistofeach prompt used with fields to implement each attribute across
the system, and lets you chooseamong them. This improves the opportunity to
standardizefield labelsacross thesystem. You canuse literalsto create the same effect
as prompts. This chapter will take up the topic of literals.

For example, inthe example Field Prompts, assumethe field preceded by the prompt
Customer Name: implements an attribute called Customer Name.

Suppose another designer builds a screen that requires a field implementing Customer
Name. When the designer is positioningthe field, CA Gen will issuea reminder that
Customer Name was previously used as a prompt for the attribute and will encourage
the designer to useitagainrather thaninventing a new one such as Name of CustIs or
ClientName Is ===>>,

Prompt Video Properties

Help Identifier

These properties allowyou to specify terminal-dependent characteristics of the prompt
display.

As with field properties, you should establish a standard for prompt properties and
override itonlyin extreme situations.

Since prompts containnovariabledata, the onlyvideo properties availablefor them are
intensity, color,and highlight.

The valueof this property can be communicated to an installation's Help Facility if it
supports field-level help.

If you areexperienced in buildingscreens using other techniques, you may notice that
no mention is made here of the Modified Data Tag (MDT) used on IBM Model 3270 and
compatibleterminals to indicatethata field on the screen has been changed. CA Gen
deals with all Modified Data Tag handling when generating the system. You should
assumethat all data exported from the procedure step thatis not modified will be
availableinthe import view of the next execution. This is assumingall Modified Data
Tags had been set.
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Define Literals

Define Prompts

Literals containonly constantdata.As aresult, literals haveonly two components:
m  Constantdatato be displayed

m  Video property of the constantdata

Where possible, usethe system standard video properties and avoid literal -specific local
video properties.

You may specify the followingvideo properties for aliteral:
®  Intensity

m  Color

m  Highlight
More information:

Define Special Fields (see page 113)

Although prompts appear separately onthe screen, each prompt is intimately
connected with a field.

More information:

Define Special Fields (see page 113)

Define Special Fields

Special fields implementspecial attributes thatare appropriatefor placementon a
screen.

The followinglists detailsthespecial fields thatareavailable when usingthe Screen
Design tool:

m  Current Date—The system date at the time the procedure associated with the
screen is executed.

m  Current Time—The system time at which the procedure associated with the screen
is executed.
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Transaction Code—The field required by transaction-oriented teleprocessing
monitors (such as IMS and CICS) to identify the programs required to execute the
procedure step.

CA Gen's screen generation, a construction facility, requires that Transaction Code
appear as the firstitem (that is, in the upper-left) on each screen.

Command Area—Where a terminal user may specify a valuefor the Command
special attribute.

System Error Message—Where messages associated with exit states are displayed.

Program Function Keys —Where a list of the function keys availablefor the
procedure step canbe displayedonasinglelineas a reminder to the user.

Terminal ID—Displaysthesystem terminal identification of the terminal on which
the screen is displayed.

User ID—Displaysthe User ID by which the terminal user is known to the
teleprocessing monitor.

Printer ID—Ilets a user specify the system terminal identification of a printer on
which the screen will print,should the user request it.

Local System ID—Displays theidentity given to the processor and possibly the
serviceunder which the procedure step is executing (for instance, the kind of
teleprocessing monitor, for example, IMS, CICS, TSO).

Panel ID—Displaysthe mapname associated with the screen. Mapnames are
assigned during construction. For more information, see the Toolset Help.

Scroll Indicator Message—Used for automatically scrolled repeating groups. If there
are more items inthe repeating group than appear on the screen, it displaysas
MORE: followed by a minus sign (“-”) to indicatethere areitems preceding the first
occurrence displayed, a plus sign (“+”) to indicatethat there are items followingthe
lastoccurrencedisplayed, or both.

Scroll Amount Message—Prompts the user to specify the scrollinginterval desired.
Options are:

- CURS

(for cursor,or singlelinescrolling)
- HALF
- PAGE
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m  Scroll Location Message—Used for automatically scrolled repeating groups. It
displaysa messageinthe form:
LINES aaa to bbb of ccc

where:

— aaais the occurrence number, within the repeating group view, of the first
occurrence displayed on the screen.

— bbb isthe occurrence number of the lastoccurrencedisplayed onthe screen.

— ccc isthe occurrence number of the last populated occurrencein the repeating
group view.

m  Next Transaction—Wherethe terminal user canspecifya transaction codeand
formatted input to invoke a transaction. This is usually one not generated by CA
Gen. The information placedin this fieldis processed as though the user had
cleared the screen and entered Clear Screen Input to invoke the transaction.

The properties of special fieldsarethe same as for fields, with the following exceptions:

m Do not requireimport or export data views.

m  May not be implemented as hidden fields.

m  May not have edit patterns.

Repeating Groups and Automatic Scrolling

Some procedure steps deal with repeating import or export data views. For example,
consider a procedure step called List Customers, which provides a list of customer
names and phone numbers beginning with a certainvalue.

Such a procedure step might have import and export views that look likethose inthe
following sample code.
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Repeating Export Data View

Procedure Step LIST CUSTOMER
LIST CUSTOMERS

IMPORTS
Entity ViewCustomer (mandatory, persistem
Attributes
Name
EXPORTS

Group ViewListed
Cardinality MIN: 0 Max: 100 Avg: 50
Entity ViewCustomer (transitive, export only)
Attributes
Name
Phone Number

Note: The group view Listed is a repeating group view, as indicated by its cardinality.
The maximum cardinality, shown as 100, indicates thatat most 100 values for Customer
Name and Phone_Number will bereturned as the result of executing the procedure
step List Customers.

The implementation of such a procedure step inan onlineenvironment will requirea
screen similar to the followingscreens.

Screen Containinga Repeating Group 1

List Customer
Starting Custmer Name ===> XXXXXXXXOXXMXXXMKXXXX

Customer Name Phone Number

ORI (XXX) XXX - XXXX
XROOORMXKKXX (XXX) XXX - XXKXX
ORI (XXX) XXX - XXXX
ORI (XXX) XXX - XXKXX
XOOOOOOOOOOKNKK (XXX) XXX - XXXX
ORI (XXX) XXX - XXKXX
XK (XXX) XXX - XXXX
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Screen Containinga Repeating Group 2

List Customer
Starting Custmer Name ===> XXXXXXXXXXXXXXXXXXXX

Customer Name Phone Number

XHOOOOKKXRX (XXX) XXX - XXXX (XXX) XXX -XXXX (XXX)
XHOOOOOOKKXX (XXX) XXX -XXXX (XXX) XXX -XXXX (XXX)
XHOOOOKKRX (XXX) XXX -XXXX (XXX) XXX -XXXX (XXX)
XHOOOOOOOOOOOOOKXKX (XXX) XXX -XKKX (XXX) XK -XHKKX (XXX) XXX -XXXX
XHOOOOOOKKRX (XXX) XXX -XXXX (XXX) XXX -XXXX (XXX)
XHOOOOOOOOOOOKXIX (XXX) XXX -XXXX (XXX)  XHK-XXXX (XXX)
XHOOOOOOOOKKXKX (XXX) XXX -XXXX (XXX) XXX -XXXX (XXX)

The multiple occurrences of Customer Name and Phone_Number shown on this screen
arereferred to collectively as a repeating group.

Notice that onlyten occurrences of the repeating group appear on the screen, yet the
maximum cardinality of the group view is 100.1n a caselikethis, you canuse scrollingto
providea window on the repeating group. Through this window, a user can see ten
values for Customer Name and Phone_Number at a time.

You implement the scrolling feature usingthe Scroll Indicator property of a screen.
When the CA Gen-generated procedure step executes, it automaticallyincludes support
for moving backward and forward ten occurrences at a time through the 100
occurrences of Customer Name and Phone_Number.

You canuseautomatic scrollingon one repeating group per screen. Inthe caseof
nested repeating groups, only the highest level repeating group is scrolled. For example,
the view definitions in the following sample code reflect a modified version of List
Customers, called List Customers 2, in which each customer can have six phone
numbers.

Nested Repeating Group Views

Procedure Step LIST CUSTOMER 2
LIST CUSTOMER 2

IMPORTS
Entity ViewStarting Customer
Attributes
Name
EXPORTS

Group ViewListed
Cardinality Min: 0 Max: 100 Avg: 50
Entity ViewReturned Customer
Attributes
Name

The screen for the nested repeating group views is illustrated next.
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Screen With a Nested Partial Repeating Group

List Customer
Starting Customer Name ===> XXXXXXXXXXXX

Customer Name Phone Number

XHOOOKKIKK (XXX) XXX -XXXX (XXX) XXX-XXXX (XXX) XXX - XXXX
XHOOOOOOKKK (XXX) XXX -XXXX (XXX) XXX-XXXX (XXX) XXX - XXXX
XHOOOOKKMKK (XXX) XXX -XXXX (XXX) XXX-XXXX (XXX) XXX - XXXX
XHOOOOOOOOOKKK (XXX) XXX -XXXX (XXX) XXX-XXXX (XXX) XXX - XXXX
XHOOOOOKMKX  (XXX) XXX -XXXX (XXX) XXX-XXXX (XXX) XXX - XXXX
XHOOXKKIKK (XXX) XXX -XXXX (XXX) XXX -XXXX (XXX) XXX - XXXX
XHOOOOOOKKKK (XXX) XXX -XXXX (XXX) XXX-XXXX (XXX) XXX - XXXX

Automatic Scrolling Command Values

Ifthe Scroll Indicator property for a screenis set to Yes, the followingvalues have
special meaningto the Dialog Manager when placedinthe Command field atexecution

time:

m NEXT

m  PREV

= TOP

= BOTTOM

The Screen With a Nested Partial Repeating Group shows one way to represent this data
on ascreen. Inthis case, the screen shows ten out of a possible 100 customers, and for
each customer, three out of a possiblesix phonenumbers. Automatic scrollingcannot
be used both to scrollthrough the values of Customer Name and the values of Customer
Phone_Number. It becomes the designer's responsibility to providethe scrolling
capability with procedure action logic.

More information:

Designingthe Procedure Dialog (see page 71)

Special Fields for Automatic Scrolling

The special fields Scroll Location Message, Scroll Indicator Message and Scroll Amount
Message, explainedin Defining Special Fields, areautomatically maintained during
execution for screens with a Scroll Indicator property value of Yes.
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When to Use Automatic Scrolling

Depending on the specific circumstances, automatic scrolling might not be the best
approach.Insome cases itis more straightforward, both for the user andyou, to handle
scrollingexplicitly inthe procedure logic.

Automatic scrollingis most effective when the followingconditions are met:
m  Asingle, non-nested repeating group is to be scrolled.

m  The number of occurrences that satisfy the user's selection criteriaislikely to be so
small thatall occurrences willfitinthe repeating group view.

For example, consider a procedure step in whichan ORDER and the ORDER_ITEMs it
contains aredisplayed. Ifyou are confident that there will never be over one hundred
ORDER_ITEMs per ORDER, automatic scrollingis an excellentalternative. You should still
includelogictohandlethe casewhere there are more than one hundred ORDER_ITEMs
for a particular ORDER.

You selectautomatic scrolling by specifying the Scroll Indicator property for the screen
to Yes.

When to Use Logic for Scrolling

Line Item Actions

Consider a procedure step that displaysa listof employees in alphabetical order starting
with a particular employee name. The number of occurrences to be returned is
indeterminate; depending on the starting employee name and the size of the
organization, the number of occurrences satisfyingtheselection criteria mightrange
anywhere from zero to tens of thousands.Insuch cases, explicitscrollinglogicyieldsa
more efficient and effective design.

More information:

Designingthe Procedure Logic (see page 123)

If a repeating group implements both animportand an export repeating data view, you
may need to allowthe user to specify the activity to be performed on each occurrence
of the group.
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You canaccomplish this by specifyinga lineitemaction usinga work attribute set.

For example, consider a procedure step similar to List Customers that lets a user change
or delete a customer's phone number. The following samplecode lists theimport and
export views for this procedure step, named Maintain Customer Phone Numbers.

Data Views for Maintain Customer Phone Numbers

Procedure Step MAINTAIN CUSTOMER LIST
Import View
ViewSTARTING of entity CUSTOMER
Attributes:

NAME

Group ViewLISTED FOR INPUT

Cardinality Min: 0 Max: 100 Avg: 50
ViewINBOUND of work group DESIGNER ADDED

Attributes:
ACTION CODE
ViewINBOUND of entity CUSTOMER
Attributes:
NAME
PHONE NUMBER

Export Views
Group ViewLISTED FOR INPUT
Cardinality Min: 0 Max: 100 Avg: 50
ViewOUTBOUND of work group DESIGNER ADDED
Attributes:
NAME
PHONE_NUMBER

Note: The appearanceof the work attribute Action Code in the repeating group view
Listed. You caneasilyaddlogicintheProcedure Action Diagramto respond to the value
of this work attribute.

The following sample code shows a screen that can be used to represent the data views
from the samplecode Data Views for Maintain Customer Phone Numbers.
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Screen for Maintain Customer Phone Numbers

Customer Phone Number Maintenance
Starting Customer Name ===> XXXXXXXXXXXXXXXXX

Action Customer Name Phone Number
RO (XXX) XXX - XXXX
XXX - XXXX
XXX - XXX
XXX - XXXX
XXX - XXXX
XXX - XXXX
XXX - XXXX
XXX - XXXX

XX XX XX XX

More information:

Preparingfor Design (see page 15)

Clear Screen Input

In general, import views of online procedure steps are populated from screens.
However, in many cases itis desirableto providea shortcutinitial entryintoa
procedure by using Clear Screen Input. To illustrate, consider the Screen Containinga
Repeating Group.

Ordinarily,a terminal user would need to complete the followingsteps in order to
invoke the List Customers procedure at execution time:

1. The transaction code,assigned during Construction,is entered on the screenand
the user presses Enter.

2. The screen associated with List Customers is displayed with novalues inits fields.

3. The user keys inavalueinthe starting customer name field and presses Enter.

4. The screen associated with List Customers is displayed again. This timeit contains
customer names and phone numbers.

However, it would be more convenient for frequent users of List Customers to be able
to enter the Trancode, followed by a valuefor Starting Customer Name on a clear
screen. The screen associated with List Customers is displayed filled in with customer
names and phone numbers. This is achieved usingthe Clear Screen Input feature.
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The Clear Screen Input feature also allows the population of a procedure's import views
ifitis “flowed to” from a non-CA Gen generated transaction. By usingthe native
facilities of the teleprocessing monitor, a non-CA Gen-generated transactioncansenda
message invokinga CA Gen-generated transaction, with parameters that map to the
procedure step's import views.

You canonlyspecify Clear Screen Input for the firstprocedure step ina procedure. A
complete description of the specification of the Clear Screen Input feature is availablein

the Toolset Help.
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Procedure logic designinvolves takingthe outlined system structureand fully detailing
its procedure components. The techniques of detailinga procedure and defining
procedure logic usethe Action Diagrammingtool.

The term Procedure Action Diagramrefers to both Procedure Action Diagrams and
Procedure Step Action Diagrams. For complete information aboutAction Diagramming,
see the Toolset Help.

Note: You will need a working knowledge of analysistechniques. CA provides other
guides that describethe tasks, tools and techniques to be used, in particular the
Analysis Guide.

You should design the screens, dialog, and procedure logicin parallel. You can then
refine your screens and dialogs, perhaps by prototyping. When the initial designis
stable, you can complete detailed procedure logic and finalizethe screens and dialog
flows.

Together, the screen designs, dialog,and procedurelogicyield fully detailed displays, a

completed dialogflowdiagram,andaction diagrams thatarethe basis for generating a
completed system.

Prerequisites

You need anoutlined system structure design before beginning procedure logic design.

More information:

Designingthe System Structure (see page 31)
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Design Process

The followingillustration shows the deliverables from procedure logic design and shows
where you areinthe overall design process.

Types of Procedures
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Inanalysis, processes describe business requirements. During design, you describethe
method by which each elementary process is carried outin procedures.

Note: For more information aboutthe elementary processes, see the Analysis Guide.

The important point to recall for designis thatelementary processes arethe objects for
which Process Action Diagrams arebuilt.

All activities aredescribedin procedures and components of procedures.

A procedureis a preciseset of instructions thatfacilitates the completion of one or

more

specific processes.
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All procedures support the execution of elementary processes in someway. However,
you may consider them intwo broad categories based on their level of support:

m  Process-implementing procedures-These procedures directly implement
elementary processes defined duringanalysis. For example, the designer may
directlyimplement an elementary process that describes the adding of an order
usingthe onlineprocedure Take Order. Process-implementing procedures generally
USE process action blocks.

m  Designer-added procedures-These procedures are implementation-specific
activities thatimprove or simplify some characteristics of the overall
implementation. Forinstance, you might add a menu procedure to allow users to
select between multipleprocess-implementing procedures.

Some designer-added procedures arespecified during design. However, the majority of
procedures defined are process-implementing procedures.

Another way to categorize procedures held as a property inthe CA Gen design model:

m  Onlineprocedures with display—These procedures execute (directly or indirectly)
through one or more displayinteractions with the user.

m  Onlineprocedures without display—These procedures execute indirectly without
interaction with the user.

m  Batch procedures —These procedures execute under the control of the operating
system with no interaction with the user, for instance,as a batchjob under JES inan
MVS environment.

CA Gen provides 100 percent code generation for most batch processingneeds. It
supports, but does not generate code for, sequential file processingor report
creation.

Note: Sequential fileaccess can be accomplished through external action blocks, and
the reports are generated either through a user-written program, a separatereporting
package.

Action Diagram Terminolody

Before beginning to use action statements that describethe detailed process or
procedure logic, you should become familiarwith some terms used inaction
diagramming.
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These terms aredefined inthe followinglist:

Process Action Diagram—A collection of action statements that directly supportan
elementary process.These statements represent business logic and may be defined
duringanalysis, or deferred until design.

Action Block—(Process Action Block) A named collection of action statements not
directly associated with an elementary process.

An action block may define:
- Aderivationalgorithmfor a derived attribute

- A defaultalgorithmfor a basic or designed attribute

— Abusiness algorithmusedto calculateanattribute valueina SET ... USING
action

— Abusiness algorithminvoked through a use action

— Logic for design-specific procedures such as security, operational control, data
bridgingand conversion,andso forth

Common Action Block—An action block thatis used by more than one process ora
process actiondiagramthatis transformed as more than one procedure.

Procedure Action Diagram—A collection of action statements that directly support
a procedure step.

Business Algorithm—An action block thatis invoked through a SET ... USING action
or through a USE action.

Action Group—Any bracketed collection of actions ina Process Action Diagramor
Process Action Block.

All statements appearing within a bracket participateinthe action group enclosed
by the bracket.

Refine Action Blocks Developed During Analysis

CA Gen lets you create action blocks inthe Analysis toolset. However, many developers
defer creatingaction blocks until designsoall logic can bespecified atthe same time.

Any action blocks developed duringanalysisto supportelementary processes or as
business algorithms areavailable for implementation during design.

Ifthe analysis-developed action diagramneeds to be changed, remember that all
changes made by the designer arevisibleto the analyst. You are modifying the same
specification originally created by the analyst.
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Consider the followingguidelines for action diagram modification:

m  The intent of the analystshould notbe violated. You should limit modifications to
those addressingimplementationissues.

®  An analystshould makeany modifications thatreflecta change inthe business
model. Ifan analystcannot make the change, the analystshould atleastapproveit.

Refine Synthesized Procedure Action Diagrams

CA Gen automatically creates synthesized Procedure Action Diagrams during
process-to-proceduretransformation. These are action blocks thatcan be considered a
starting pointfor designingthe detailed logic of the procedure.

You may make changes to the Procedure Action Diagramto address these kinds of
processingissues:

m  Handlingtermination conditions

m  Dynamically modifyingvideo properties

m  Providingforrestart

m  Designingfor easeof use
More information:

Procedure Synthesis to Build an Action Diagram (see page 151)

Handle Termination Conditions

You should address all possibletermination conditions for the procedure step's
synthesized Procedure Action Diagram.

The followingsamplecodeis an example of a procedure step's actiondiagram
immediately after transformation.

Note: Exit State is never set, even for the condition of aninvalid command.
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Procedure Action Diagram for MAINTAIN CUSTOMER

MAINTAIN CUSTOMER

IMPORTS: Entity Viewimport customer
EXPORTS: Entity Viewexport customer

CASE OF COMMAND

CASE delete

USE delete customer
WHICH IMPORTS: Entity Viewimport customer
WHICH EXPORTS: Entity Viewexport customer

CASE add

USE add new_customer
WHICH IMPORTS: Entity Viewimport customer
WHICH EXPORTS: Entity Viewexport customer

OTHERWISE

The following sample code shows the same Procedure Action Diagram after the
designer has addressed termination conditions.

Procedure Action Diagram With Exit State Is Actions

MAINTAIN CUSTOMER
IMPORTS: Entity Viewimport customer
EXPORTS: Entity Viewexport customer
EXIT STATE IS requested operation_ complete
CASE OF COMMAND
CASE delete
USE delete customer
WHICH IMPORTS: Entity Viewimport customer
WHICH EXPORTS: Entity Viewexport customer
CASE add
USE add new_customer
WHICH IMPORTS: Entity Viewimport customer
WHICH EXPORTS: Entity Viewexport customer
OTHERWISE
EXIT STATE IS invalid command
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This example raises thefollowingtwo issues:

m  ExitState is set to Requested Operation Complete before anyother logicis
executed, asisshowninline4.

In this example, the designer has assumed that positiveconditions arenot
addressed in the used action blocks,and has therefore initialized Exit State to the
positive condition here, to avoid handling exception conditions throughoutthe
remainder of the procedure step logic.

If Exit State is never set to a different valueas the result of an exception, the
positive condition will remain set. This design approach may not be safe ifyou
cannot guarantee correct handling of all exception conditions thatmay arise. For
example, canyou be sure that all exceptions will behandled correctly after the
action blocks aresubsequently modified.

The EXIT STATE ISactionadded atline15is a typical case of setting Exit State for an
exception.

m  ExitState is notset after the USEd action blocks areinvoked (lines 7and 11). Again
thisis becausethe designer has assumed that exception conditions areaddressedin
the action blocks themselves.

Itis essential thatall action diagrams are compatible with the exception handlingofany
USEd action blocks, and that exception conditions are handled completely and safely.
You should modify all parts of synthesized logic so thatthey remain compatiblewith any
system components with which they interact.

Dynamically Modifying Video Properties in Online Procedures

Usingthe MAKE action statement, which modifies video properties, is restricted to
Procedure Action Diagrams thatdirectly support procedure steps. Any special handling
of video attributes ina process-implementing procedure must take placeinthe
synthesized Procedure Action Diagram.

The procedure logic caninspectthe setting of Exit State on a return from a transformed
procedure action block to determine whether video properties should be dynamically
modified.

An example of this technique appears in the following samplecode. The designer has
added a condition followed by a make action to highlightthe name of a duplicate
customer. See lines 14 through 16.
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Procedure Action Diagram With a MAKE Statement

MAINTAIN CUSTOMER
IMPORTS: Entity Viewimport customer
EXPORTS: Entity Viewexport customer
EXIT STATE IS requested operation_complete
CASE OF COMMAND
CASE delete
USE delete customer
WHICH IMPORTS: Entity Viewimport customer
WHICH EXPORTS: Entity Viewexport customer
CASE add
USE add new_customer
WHICH IMPORTS: Entity Viewimport customer
WHICH EXPORTS: Entity Viewexport customer
IF EXIT STATE IS EQUAL TO customer already exists
MAKE export customer name “ERROR”
EXIT STATE IS invalid command

Restart in Batch Procedures

The followingillustration represents the Dialog Flow Diagramfor a batch
process-implementing procedure named Batch Maintenance. This procedure handles
checkpointingandrestart atlastcheckpoint.

Dialog Flow Diagram - Batch Maintenance

BATCH MAINTENANCE I Y I

(BATCH) !

A fully commented Procedure Action Diagramfor the procedure Batch Maintenanceis
represented inthe followingsamplecode.
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Procedure Action Diagram - Batch Maintenance (Part 1)

BATCH MAINTENANCE
IMPORTS: Work View retumed from transfer work
EXPORTS: Work View sent through transfer work
LOCALS: Work View restart work
Work View target work
Work View retumed work
Work View retumed customer
Work View commit ief supplied
Work View message work
EXIT STATE IS requested operation complete
NOTE
. FIRST, check to see if this is a RESTARTED procedure. If the number
written to the restart file by WRITE RESTART RECORD in a previous
execution is greater than zero, it means that BATCH MAINTENANCE
previously failed in mid-execution.
IF returned from transfer work restart_count IS EQUAL TO 0
USE get_restart_number
WHICH EXPORTS: Work View target work
NOTE
Get RESTART NUMBRR is an external action block which reads the restart
file (written by WRITE RESTART NUMBER at the end of the action block). It
passes back a value of zero if the restart file is empty.
NOTE
GET TRANSACTION is an extemal action block that reads a sequential file
of CUSTOMERS. It returns CUSTOMER details (in RETURNED CUSTOMER) and a
request code (in RETURNED WORK) .
Possible values of REQUEST TYPE are:
- A=Add (CREATE) this customer
- C=Change (UPDATE) this customer
- D=Delete this customer
- E=End of input file reached
USE get transaction
WHICH EXPORTS: Entity View returned customer
Work View returned work
NOTE
. NEXT. If we are restarted, spin through the transaction
file until you get to the first one that was not processed
properly the first time.
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Procedure Action Diagram for Batch Maintenance (Part 2)
WHILE restart work restart count IS LESS THAN target work
restart count
AND returned work request type IS NOT EQUAL TO E
SET restart work restart count TO restart work
restart count + 1
USE get transaction
WHICH EXPORTS: Work View returned work
Entity View returned customer
NOTE

. NOW, you must be positioned at the first customer transaction not yet
processed. If this is not a restarted execution, that will be the
first transaction on the input file; if it IS a restart, it will be
the transaction right after the last one for which a commit took
place.

WHILE commit ief supplied count IS LESS THAN 100
AND returned work request type IS NOT EQUAL TO E
EXIT STATE IS requested operation complete

SET message work result TO OPERATION COMPLETED
NOTE

CREATE QUSTOMER, UPDATE CUSTOMER, and DELETE CUSTOMER are Elementary
Processes for which Process Action Diagrams were created during BAA.

CASE OF retumed work request type
CASE A

USE create customer

WHICH IMPORTS: Entity View returned customer
IF EXIT STATE IS NOT EQUAL TO
requested operation complete
SET message work result TO NOT ADDED

CASE C
USE update customer

WHICH IMPORTS: Entity View returned customer
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IF EXIT STATE IS NOT EQUAL TO

requested operation complete
SET message work result TO NOT CHANGED

Procedure Action Diagram for Batch Maintenance (Part 3)

CASE D
USE delete customer
WHICH IMPORTS: Entity View returned customer
IF EXIT STATE IS NOT EQUAL TO
requested operation_complete
SET message work result TO “NOT DELETED”
NOTE
WRITE MESSAGE is an external action block that writes a result message to
a message file it forms the message based on REQUEST TYPE (in RETURNED
WORK) , the details in RETURNED CUSTOMER and RESULT (in MESSAGE WORK) .
USE write message
WHICH IMPORTS: Entity View returned customer
Work View message work
Work View returned work

SET commit ief supplied count TO commit ief supplied count +1
USE get transaction
WHICH EXPORTS: Entity View returned customer
Work View returned work
IF retumed work request type IS EQUAL TO e
SET sent through transfer work restart count TO 0
ELSE
SET sent through transfer work restart count TO
returned from transfer work restart count +
commit_ief supplied count + restart work
restart_count
EXIT STATE IS process commit
SET target work restart count TO sent through transfer
work restart count
NOTE
WRITE RESTART NUMBER is an external action block that records the number
of input transactions for which database updates have been committed.
USE write restart number
WHICH IMPORTS: Work View target work
NOTE
WRITE RESTART NUMBER is an external action block that records the number
of input transactions for which database updates have been committed.
USE write restart number
WHICH IMPORTS: Work View target work
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The views used by Batch Maintenance are presented inthe following sample code. Note
that the technique for using external action blocks for sequential file processingis also
illustratedinthese samples.

View Definitions for Batch Maintenance

Import View
View RETURNED FROM TRANSFER of work group WORK Attributes:
RESTART_COUNT

View SENT THROUGH TRANSFER of work group WORK Attributes:
RESTART_COUNT

View RESTART of work group WORK Attributes:
RESTART COUNT

View Target of work group WORK Attributes:
RESTART COUNT

View RETURNED of work group WORK Attributes:
REQUEST TYPE

View RETURNED of entity CUSTOMER Attributes:
NUMBER
NAME
STATUS
CREDIT RATING
BILL TO ADDRESS LINE 1
BILL TO ADDRESS LINE 2
BILL TO ADDRESS LINE 3
BILL TO CITY
BILL TO STATE
BILL TO ZIP

View COMMIT of work group COMPOSER SUPPLIED Attributes:
COUNT

View MESSAGE of work group WORK Attributes
RESULT
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More information:

Designingthe Data Structure (see page 49)

Design for Ease of Use

Depending on the characteristics of the implementation, you may supplement the
actiondiagramsignificantly. Any logicis required to provide a reasonable
implementation of elementary processesis permissible.

Suppose that while considering theimplementation of Maintain Customer and the
requirements of the user community, you conclude the followingpoints:

m  Ausershouldnot be allowed to delete a customer without firstdisplayingit.

m  Ifa delete fails,the Command special field should contain thevalue “Display”in
anticipation of the user's next request.

m  Ausercandelete the customer justadded.

The following sample code presents one possiblesolution to these requirements.
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Procedure Action Diagramfor Maintain Customer (version 2)

MAINTAIN CUSTOMER VERSION 2

IMPORTS: Entity View hidden import customer
Entity View import customer

EXPORTS: Entity View hidden export customer
Entity View export customer

LOCALS: Entity View temporary customer

ENTITY ACTIONS: Entity View customer
EXIT STATE IS requested operation complete

CASE OF COMMAND
CASE display
READ customer
WHERE DESIRED customer number IS EQUAL TO import customer number
WHEN successful
MOVE customer TO export customer
SET hidden export customer number TO customer number
WHEN not found
EXIT STATE IS customer not found

CASE delete
IF hidden import customer number IS EQUAL TO import customer number
USE delete customer
WHICH IMPORTS: Entity View import customer
WHICH EXPORTS: Entity View export customer
ELSE
EXIT STATE IS read required before delete
COMMAND IS display

CASE add
USE add new_customer
WHICH IMPORTS: Entity View import customer
WHICH EXPORTS: Entity View export customer
IF EXIT STATE IS EQUAL TO requested operation complete
MOVE temporary customer TO export customer
SET hidden export customer number TO customer number
MAKE export customer name “ERROR”
ELSEIF EXIT STATE IS EQUAL TO customer already exists
OTHERWISE
EXIT STATE IS invalid command
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This procedure step includes several new data views:

m  The requirement fora Displayactionimplies theneed for a read statement, which
requires a new entity action view of CUSTOMER. Note line7.

m  The requirement that a Delete be preceded by a Displayoran Add implies the need
to savedata after a Displayoran Add. One cantest the saved data before a Delete
to verify that the correctoccurrence was selected for deletion.

m  Inthis case, the Customer Number fieldis exported as a hidden field through the
view Hidden Export Customer (line4)and imported as a hidden field through the
view Hidden Import Customer (line2).

This procedure step includes a new CASE option to the CASE OF COMMAND action.

Ifthe command is Display, the requested customer is read and displayed. Note lines 10
through 19.

A move actionis required to populate the export view from the entity action view. See
note line15.

Ifthe read statement is successful, the Customer Number is savedin the hidden field
Hidden Export Customer Number.

Inthe Add case, modeled inlines 30 through 40, the user may delete the customer just
added. The newly added customer's number should be saved as a hiddenfieldjustasin
the Displaycase.See line 16.

To allowthe user to continue with the next transaction,itis useful to clear the display of
the customer data justadded, soinline35 the local view Temporary Customer (defined
inline6, containingattributes that remain unpopulated) is moved to Export Customer.

More information:

DesigningScreens (see page 101)

Design Designer-Added Procedures

Designer-added procedures are implementation-specific procedures that supportuser
tasks or otherwise improve or simplify some characteristics of the system
implementation.

Note: Take carewhen creatinga designer-added procedure to avoid altering the results
of analysis. Youmay be tempted to adda procedure that does notimplement an
elementary process but is still relevantto the business rather thanto the usertaskor
system. Resistthis temptation.
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The situation should beremedied by further analysis, which mayresultinthe addition
of an elementary process, and any consequent modification to the data model. The

additional procedure canthen be transformed from the elementary process inthe same
way as other procedures.

When to Use a Designer-Added Procedure

The following examples detail when you can use a designer-added procedure:
m  To addamenu procedureinanonlineenvironment

m A menu procedure gives the usera way to navigatethrough the
process-implementing procedures inthe business system

m  For example, the menu screen inthe followingscreen allows selection amongthree
procedures, each of which implements an elementary process

Order Entry Menu
1. Take An Order
2. Delete An Order
3. Correct An Order

Select Option ==

m  The menu window allows thesame choices. The menu procedure that supports the
display hasnodirectrelevance to the business and so would not have been
identified duringanalysis. In this case, the designer has added the procedure simply
to improve the system flow

m  To create areport or display,inwhich data is presented to the user, but is not
manipulated for any singlebusiness purpose

When Not to Use a Design-Added Procedure

In general, a designer-added procedure should not perform CREATE, UPDATE or DELETE
actions on entity types identified duringanalysis.
The followinglistdetailsthe exceptions to this guideline:

m  Maintainingbusiness or designer-added entities in supportof user tasks;for
instance, contained in personal work-in-progress, orin a work queue.

m  Maintainingreplicated data by procedure logicinstead of by the DBMS.
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m  Thisistherecommended method, but may not be possible where more thanone
DBMS must be used, or datais relatedto dataina current data store not
maintained by the application.

m  Transfer or deletion by archive procedures of entities that are no longer of interest
or thatcanlegallyand safely bediscarded.

More information:

Build Designer-Added Procedures (see page 148)

Procedures and Procedure Steps

Ina CA Gen design, each procedure contains atleastone procedure step.
Onlineand batch procedures can be single-step procedures or multi-step procedures.

Although itis not immediately apparentwhen lookingat the Dialog Flow Diagram, the
procedure step (not the procedure) is the object for whicha Procedure Action Diagram
anda screen aredefined.

Sincemost procedures are single-step procedures, the existence of procedure steps is
sometimes not obvious to the designer. On the Dialog Flow Diagram, where both
procedures and procedure steps appear, procedure steps are not added to the diagram
unless more than one is required to support the parent procedure. Based on whether
the procedure is defined as onlineor batch, the meaning of the terms procedure and
procedure step differ slightly.

Online Procedures

An onlineprocedure step is the portion of a procedure associated witha displayand
one procedure actiondiagram.

Each onlineprocess-implementing procedure is responsible for implementing complete
elementary processes.

Multiple Online Procedure Steps

Any procedure requiring multiplescreens to supportthe elementary processes it
implements will need a procedure step for each screen.
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Consider the example inthe followingillustration, Procedure With Two Procedure Steps.

ENTER
ORDER
Procedurs DETAILS
ENTER ORDER ENTER
Divided into HEADER ORDER LINE
Procedure Steps DETAILS DETAILS

One Screen
for each
Procedure Steps

ORDER

HEADER ENTRY
SCREEN

ORDER

HEADER ENTRY
SCREEN

The example shows a singleprocedure called Enter Order Details. Assume that this
procedure implements an elementary process called TakeOrder. The designer
determines that the user needs to use two displayswhen taking an order: one to enter
the baseorder information and another to enter order item details. As a result, two
procedures arecreated to support the Enter Order Details procedure. These new
procedure steps are Enter Order Header Details and Enter Order Item Details.

Whenever possible, youshouldimplement online procedures ina single procedurestep.
Multi-step procedures can require more effort to develop and maintain thansingle-step
ones, and splitting theresults of transformation into multiplesteps is largely a manual
process.

Multi-step procedures may be appropriate when one of the following conditions occurs:
m  The contents of the procedure's data views are too largeto fit on a singledisplay.

m  Implementing the procedureinone procedure step is awkward and might lead to
user confusion.

Inall these situations thedesigner should carefully manipulateany action blocks
developed duringanalysis, to ensure that the business requirement for the el ementary
process beingimplemented is not compromised. CA Gen does not automatically
maintain the integrity of the elementary process once a procedure is divided into
procedure steps.
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Itis importantto ensure the integrity of the business across multipl e proceduresteps.
We strongly recommended that you execute entity actions thatwill causedatabase
modifications inthefinal procedurestep. These entity actions are CREATE, UPDATE, and
DELETE. In this way, interruption of a procedure between procedure steps will not leave
the data partly updated, and therefore possiblyinaninconsistentstate.

Divide Online Procedures Into Multiple Steps

Consider the elementary process Add New Customer, which has been used inthe
examples in this guide. Rather than combining Add New Customer and Delete Customer
into a single Maintain Customer procedure, supposethat the designer opts to define
Add New Customer inits own procedure.

Assume that the designer divides Add New Customer intotwo procedure steps as
shown next:

m  Add FirstPartis responsiblefor collecting thefollowingattributes:
Name
Street Address
City
State

m  Add LastPartisresponsiblefor collecting the followingattributes:
Phone Number

Credit Limit

The elementary process Add New Customer should be implemented intwo procedure
steps. You should implement all updatetype entity actions,suchas CREATE, UPDATE,
and DELETE, inthe final procedurestep. This will avoid violatingtheintegrity of the data
base. By observingthis guideline, the designer guarantees that the view of the business
represented on the data baseremainsina consistentstate if the system fails between
procedure steps.

Given this constraint, the sample Add Customer procedure can be implemented as
shown in the followingillustration, Dialog Flow Diagram With Two Procedure Steps.

!
ADD CUSTOMER :

ADD FIRST PART

ADD LAST PART
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Assume the followingdetails of the dialog flows showninthe illustration:

m  Add FirstParttransfers to Add Last Partwhen ExitState is Requested Operation
Complete.

m  All datainthe export view of Add FirstPartis sent to the import view of Add Last
Partduringthe transfer.

m  Add LastParttransfers backto Add FirstPartwhen Exit State is Requested
Operation Complete.

m  Both transfers haveflow actions of Display First.

This division of procedures into steps requires no change to the views in the original Add
Customer Process Action Diagramas shown in the following sample code.

Data Views for Add First Part

Procedure Step Definition
Procedure Step ADD FIRST_ PART

Import Views
ViewIMPORT of entity CUSTOMER
Attributes:
NAME
STREET ADDRESS
CITY
STATE
Export Views
ViewEXPORT of entity CUSTOMER
Attributes:
NAME
STREET ADDRESS
CITY
STATE
End Of Report

142 Block Mode Design Guide



Procedures and Procedure Steps

The following notes will help clarify the example:

Add FirstPartshouldvalidateall data for whichitis responsible, even though the
update is deferred until the final procedurestep. Otherwise, the user may fill in
several screens of data onlyto learn on the final screenthatan item has failed
validation.

ADD FIRST PART
IMPORTS: Entity View import customer
EXPORTS: Entity View export customer
ENTITY ACTIONS: Entity View requested customer

EXIT STATE IS requested operation complete
READ requested customer
WHERE DESIRED customer name IS EQUAL TO import customer name
WHEN successful
EXIT STATE IS customer already exists
WHEN not found
MOVE import customer TO export customer

Inthis case, the READ action (line7) that tests for duplicate customer name appears
inthe Procedure Step Action Diagramfor Add FirstPart. Note that thisis the same
logic specified in the transformed action block, Add New Customer.

An experienced designer of online procedures may noticea flawin this portion of
the example, should two users concurrently attempt to add the same customer.
The firstprocedure step may succeed where the secondfails. This could happen if,
between the execution of the firstand second, another user adds the same
customer. Inthis example, such a possibility is assumed to be remote. Even ifit
should occur, the worst that would happen is user inconvenience. There is noloss
of system integrity because no real update takes placeuntil Add Last Part
completes.
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m  Those components of the import and export views of Add LastPart that are not
displayed onthe screen (everything but Phone Number and Credit Limit) are
implemented as hidden fields. For more information abouthidden fields, see the
chapter “Designing Screens.” This way, all information captured in Add FirstPartis
availablethrough multiple executions of Add Last Part.

Procedure Step ADD LAST PART
Import Views
ViewIMPORT of entity QUSTOMER
Attributes:
NAME
STREET ADDRESS
CITY
STATE
PHONE_NUMBER
CREDIT LIMIT
DATE_ADDED

Export Views
ViewEXPORT of entity QUSTOMER
Attributes:

NAME
STREET ADDRESS
CITY
STATE
PHONE_NUMBER
CREDIT LIMIT
DATE_ADDED

m  All attributes of the importview of Add LastPartappearinits export view as well,
even though some arenot returned by the Add New Customer action block. By
moving the contents of the import view to the export view, all information placed
on the initial screen for Add LastPartis availablethrough multiple executions.

ADD LAST PART
IMPORTS: Entity View import customer
EXPORTS: Entity View export customer

EXIT STATE IS requested operation complete
MOVE import customer TO export customer

USE add new customer
WHICH IMPORTS: Entity View import customer
WHICH EXPORTS: Entity View export customer

This example satisfies the guidelines mentioned previously. The update takes placein
Add LastPart usinganunmodified Process Action Diagram, Add New Customer as
shown in the followingsamplecode.
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Batch Procedures

Action Diagram for Add New Customer

ADD NEW_CUSTOMER
IMPORTS: Entity View candidate customer
EXPORTS: Entity View newly created customer
ENTITY ACTION: Entity View brand new customer
READ brand new_customer
WHERE DESIRED customer name IS EQUAL TO candidate customer name
WHEN successful
EXIT STATE IS customer already exists
WHEN not found
CREATE brand _new _customer
SET name TO candidate customer name
SET number USING calculate customer number
WHICH IMPORTS: Entity View candidate customer
SET street address TO candidate customer street address
SET city TO candidate customer city
SET state TO candidate customer state
SET zip TO candidate zip
SET phone_number TO candidate customer phone number
SET credit limit TO 0
SET date added TO CURRENT DATE
MOVE brand new_customer TO newly created customer
EXIT STATE IS requested operation complete

If, for any reason, you do not followthe guidelines, you should ensure that the business
requirement is satisfied and that the integrity of the data is not compromised.

Batch procedures are implemented as jobs.

Batch procedure steps areimplemented as job steps.

Dividinga batch procedure into multiple procedure steps is somewhat different from
doingso for online procedures. Since batch procedure steps have no displays, the case
where the procedure's data views are too largeto fiton a singledisplay does notapply.
Likewise, sincethere is no interaction with a user, the notion thata procedure be split
into steps to reduce confusion does not hold.

Most batch procedure steps that deal with elementary processes atall implement at
leastan entire elementary process (and maybe multipleones).

The onlyreason for defining multi-step batch procedures is to arbitrarily combine
different process-implementing procedure steps sothat they execute as a singlebatch
job for the sakeof convenience.
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Build Procedures

You usethe results ofanalysisand the system structure design to build
process-implementingand designer-added procedures.

Process-Implementing Procedures

The purpose of a process-implementing procedure is toimplement directly one or more
elementary processes specified duringanalysis.

The technique for converting analysis objects into design objects is called
transformation.

Any elementary process that has been fully defined can be implemented by one or more
procedures as shown in the followingillustration.

Relationship Between Processes and Procedures

ANALYSIS DESIGN
ELpEf;‘nggIET;gY ENTED BY < PROCEDURE

CA Gen automatically transforms the necessary detail for this purposeand makes any
process action diagrams availableas process action blocks.

These are the possiblerelationships between processes and procedures:
m  One process to one procedure

m  Thisrelationshipis theeasiestto implement

m  One process to many procedures

m  Many processes to one procedure

m  Many processes to many procedures
One Process to One Procedure

Typically, oneprocedure implements one elementary process,as shown inthe following
illustration.
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The one-to-one caseis the easiestto implement becauseit requires less complexlogic
andis simpler to maintain than many-to-many.

TAKE |. IMPLEMENTED BY 1 ENTER

; , ORDER
ORDER DETAILS

One Process to Many Procedures

This relationshipis used for alternative implementations of the same elementary
process, for instance, where different users have differingaccess and update authorities
when performing the same process.

For example, consider a singleelementary process named Take Order. Two groups of
users execute this elementary process.One group, the expert group, takes orders
extremely often. To satisfy their needs, a singleprocedure must be ableto take many
orders. The other group, a casual group of users, takes orders occasionallyand,
therefore, needs more reference material on the screen. To satisfy their needs, a single
procedure must take only one order. In both cases, the elementary process Take Order
is beingimplemented. Onlythe details of how Take Order is implemented vary.

Inthis instance, one elementary process is implemented in multiple procedures, as
shown in the followingillustration.

ENTER
ORDER
DETAILS
TAKE
ORDER
ENTER
ORDERS

Many Processes to One Procedure

This relationshipis used when several elementary processes havesimilarinformation
views and are required by a common set of users.
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An example of this caseis shown inthe followingillustration.

" h!
ADD
NEWY
CUSTOMER
~ J
\
CHANGE IMPLEMERNTED BY . MAINT AIN
CUSTOMER e T CUSTOMER
DETAILS
~ .
\
DELETE
CUSTOMER
~ A

In this example, three separate elementary processes areimplemented by the same
procedure. This is possibleif the following two conditions are met:

m  The information required by the elementary processes is verysimilar.Inthe
illustration, all three elementary processes probably require Customer Details.

m  The same set of users performs all the elementary processes under consideration.
In other words, if one personis responsiblefor all aspects of Customer
Maintenance, the arrangement depicted in the illustrationisacceptable. However,
if different people are responsiblefor adding, changing, and deleting customers,
you should implement the three processes separately.

Many Processes to Many Procedures

This relationshipis a combination of the one procedure to many processes and many
procedures to one process cases.

Build Designer-Added Procedures

Designer-added procedures are implementation-specific procedures that improve or
simplify some characteristic of the overall implementation.

Designer-added procedures should not alter the results of analysis. Toavoid
compromisingthe results of analysis, designer-added procedures should never modify
business information.

Note: Do not use the entity actions CREATE, UPDATE, or DELETE, except for design
entity types.
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Such a requirement identified during Design generally points out a deficiencyin analysis
that should be corrected by adding or modifying a process.

There is another class of designer-added procedure that is less frequently used. This
class of designer-added procedure is responsible for displayingand maintaining design
entity types. Imagine that you should determine the failurerate of each user who adds
customers usingthe Maintain Customer procedure step. This involves:

m  Addinga design entity type that has attributes of Terminal ID (to identify the user),
number of executions of Add Customer, and number of failures of Add Customer

m  Modifyingthe Maintain Customer action diagramto add to the number of
executions each time Add Customer is invoked andto addto the number of failures
each time itfails

The mechanismfor displayingthis information onaterminal is a designer-added

procedure. The followingillustrationis a designer-added procedurethat supports this
example.

Procedure Action Diagram for Designer-Added Procedure

DISPLAY_FAILWRE_RATE

IMPORTS: Entity View inbound add customer failure
Procedure Step: DISPLAY FAILURE RATE
EXPORTS: Work View outbound Composer supplied

Entity View outbound add customer failure
ENTITY ACTIONS: Entity View add customer failure

EXIT STATE IS requested operation complete
READ add customer failure
WHERE DESIRED add customer failure terminal id
IS EQUAL TO inbound add customer failure terminal id
WHEN successful
MOVE add customer failure TO outbound add customer failure
SET outbound Composer supplied percentage TO (add customer failure
nunmber of failure/add customer failure
nunber of attempts - add customer failure
number of attempts) 100
SET outbound Composer supplied total integer TO add customer failure
number of attempts - add customer failure
number of failures
WHEN not found
EXIT STATE IS terminal id not found

This example references two views of the work attribute set supplied by CA Gen.

Percentage is used to show the percentage of failures to attempts. Total Integer shows
the user's total number of successes, calculated as the number of attempts less the
number of failures.
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More information:

Preparingfor Design (see page 15)

Build Action Diagrams

Inboth analysisand design CA Gen can be used to generate Action Diagrams
automatically. This facility can save considerabletime. Itcan ensure that standard,
efficient action statements are written for all types of diagrams.

These are the basic ways to buildanactiondiagram:

m  Let CA Gen synthesizea complete process or procedure, and, if necessary, the
action blocks within.

m  Copy an existing procedurewith substitution of entity types.

m  Manuallyadjusteither of the above.

m  Writeanactiondiagramfrom scratch usingtheAction Diagrameditor.

For the firsttwo methods of buildinganaction diagram, CA Gen offers the following
tools:

m  Process synthesis

m  Procedure synthesis

m  Copy with substitution

More information:

Process Synthesis to Build an Action Diagram (see page 150)
Procedure Synthesis to Build an Action Diagram (see page 151)
Copy With Substitution to Build an Action Diagram (see page 154)

Process Synthesis to Build an Action Diagram

The CA Gen process synthesis tool may already havebeen used duringanalysisto
generate elementary processes that create, read, update, and delete, and an entity
type. Incertain circumstances, tool mayalsolistentity types. The resultingaction
diagrams will already haveentity actions,importand export views.
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In creating the process action diagram, CAGen lets the developer selectactions to be
performed on related entity types for the create, update and delete entity actions. For
instance,ifa mandatory relationship exists between two entity types, one of which isto
be created, selecting this option will allowyou to choose whether to read or to create
the other entity inthe relationship.

The developer may alsorequestautomatic attribute view selection. This directs CA Gen
to create views and view matching without designer intervention. This is used when all
attributes are required. Otherwise you will finditmore convenient to select the
required attributes when prompted by CA Gen duringsynthesis.

Procedure Synthesis to Build an Action Diagram

The use of the CA Gen procedure synthesis tool dovetails well with process synthesis. It
generates new procedure action diagrams thatimplement existingaction blocks,and
entire procedures with enhanced features. Procedure synthesis can build:

m A menu procedure that will allow flows to other procedure steps based on
commands.

®  An entity maintenance actiondiagramthat will USE process action blocks to create,
read, delete, and update anentity type for which process action blocks already
exist. These process action blocks are often created by process synthesis.

m  An actiondiagramthat USEs existingaction blocks.

m  An actiondiagramthatreads a group of entities and then lists them (selection list).
Inthis case,an action block to perform the readis also generated.

®  Inaddition,from an existingselection list procedure CA Gen cansynthesize a
further subjectlistor neighbor listprocedureand a flow between the two.

The followinglistshows proceduresynthesis options:
m  Entity Maintenance

m  Selection List

®  Implements Action Blocks

= Menu

m  SubjectList

m  Neighbor List
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Entity Maintenance

Selection List

This is used to synthesize a procedure that uses action diagrams for the entity actions
read, update, delete and create. CA Gen canadd extra logic to the actiondiagramif

required, for instance:

m  Two-stage commits for create, update and delete entity actions, thatrequire the
user to confirma selected entity actionfor a selected entity. This reduces the risk of
unintentional updates, at the cost of increased user interaction

m  Associatingcommands onthe associated layoutto the synthesized actions for
entity maintenance, clear screen, and refresh screen

m  Clearscreen logic

m  Validationlogic

The following sample code shows the type and sequence of logic that CA Gen will

synthesize.

Synthesized Procedure Action Diagram

SYNTHESIZED PROCEDURE
IMPORTS: POPULATED
EXPORTS: POPULATED

SET INITIAL EXIT STATE

CLEAR SCREEN LOGIC

REFRESH SCREEN IF COMMAND IS EQUAL TO

CLEAR

IS EQUAL TO CLEAR

MOVE IMPORTS TO EXPORTS

SECOND STAGE UPDATE/DELETE LOGIC

VALIDATION LOGIC

MAIN CASE OF COMMAND

USE ACTION BLOCKS

The synthesized groups of actions formthe starting point for designing the detailed
logic. For more information, see Refining Synthesized Procedure Action Diagrams.

This option builds a procedurethat lists occurrences of an entity type. CA Gen gives the
designer the opportunity to choose the sortattribute, the attributes that are to be

listed,and a sequence for the list.
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Implements Action Blocks

Menu

Subject List

This option lets the designer select action blocks to be used ina procedure, and to
associatethe execution of each action block with a designated command that will be
selected by a user. CA Gen then builds theappropriate CASE OF COMMAND and action
group to USE the action block.

With this option CA Gen synthesizes a menu procedure and the flows to other
procedures. It assigns commands and associated exitstates to the flows. This optionis
shown in the followingillustration:

L Fata il

MENU T l 3 {
ANOTHER PROCEDURE | |

CA Gen adds a transferand a link flow to each destination procedure selected.

The link flowis from the menu to the procedure and the transfer flow is fromthe
selected procedure backto the menu.

The transfer flow may be used when the selected procedure is flowed to from one or
more other procedures.

Synthesizinga subjectlistflowlets the designer to add a flow between a synthesized
selectionlistprocedurestep and a maintenance procedure step. The selection list
procedure step must have the same subjectentity as the entity maintenance procedure,
and may have been synthesized earlier.

This procedure synthesis automatically creates a transferanda link:

m  Alinkis created between the selectionlistprocedurestep andthe entity
maintenance procedure step. The link flowis from the selection liststep to the
maintenance procedure step.

m  Atransferiscreated between the entity maintenance procedure step andthe
selection listprocedurestep. The transfer flow may be used when the entity
maintenance procedure is flowed to from one or more other procedures.
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Neighbor List

Some procedures require the user to enter data abouttwo or more related entity types.
Often the information to be entered is the identifier of an entity occurrence thatis to be
associated with some central entity being created or updated inthe procedure. For
example, inthe data model fragment shownin the followingillustration, CUSTOMER is a
neighbor of ORDER.

PLACES

CUSTOMER

ORDER

IS PLACED BY

When a procedure creates an order, the identifier of the customer must be supplied so
that the order can be associated with one customer. In this example the user does not
know the customer identifier.

One solution, shown inthe followingillustration,is to designa listprocedurethat the
user may link to, selectthe customer entity, and return from after obtainingthe
identifier of the chosen customer entity occurrence.

! o i
ENTER ORDER I

LIST CUSTOMER | i

Synthesizinga neighbor selection listflowlets you add a flow from a current procedure
step to a selection listprocedurestep. For example, you could add Enter Order. The
selection listprocedurestep has any subject entity type, inthis casecustomer, which
could be that of the current procedure step.

Copy With Substitution to Build an Action Diagram

Copy with Substitution lets you do the followingtasks:

m  Select anexistingaction blockthatreferences a singleentity type

m  Replacethe reference to that entity type and its attributes with another entity type

m Create a new action block

For example, consider anaction block named Add Employee. Its logic may be quite
similar toan existingaction block, Add Customer. Using copy with substitution, the
designer canrequest that an Add Employee action block be builtfrom Add Customer,
substituting references to Customer with references to Employee. You may useiton
procedure steps or action blocks.
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Copy with Substitutionis presented as an alternative only when both of these situations
occur:

m  The actionblockto be copied references entities of only one type.
m  Onlythoserelationshipsthatareinvolved with the entity type are referenced inthe

action block.

Copy with Substitution has to make assumptions aboutthe use of attributes. For this
reason, the designer should check that the action block produced by Copy with
Substitutionreally does what it should.

Copy with Substitution for an online procedure step action blockinvokes the Auto
Layout option of the Screen Design tool. The resultis both the actiondiagramand the
screen for the procedure step.

Action Diagram Editor

CA Gen actiondiagrameditor lets you add, modify, and delete actionsinanaction
diagram. Its menu-driven interfaceenables you to build action diagrams by picking from
the lists thatincludeall optionsavailablein a particular context. Thus, there can be no
syntaxerrors. Details of actions that can be used in the editor are described in the
Toolset documentation.

The actions relevantto block mode design are describedin the followinglist:
m  Entity-Retrieve and manipulatestored information about entities.

m  Relationship-Manipulate pairings of stored entities.

m  Assignment-Assignvalues to attribute views.

m  Repeating-Manipulatecomponents of a repeating group view.

m  Conditional-Changethe flow of actions based on some condition.

m  Control-Change the flow of the process unconditionally.

Structure of Completed Action Diagrams

Completion and maintenanceof actiondiagrams areeasieriftheyfollowa predictable
pattern.

The followingillustrates a possiblestandard action diagramstructureforanonline
procedure step.
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Action Diagram Structure for Online Procedure

Note: This suggested structureincludes all possibleimportvalidation beforethe main
processingtakes place.

m  View definitions
Import views
Export views
Local views
m  Initial processing
Setting a default Exit State
Checking for clear screen
Moving import view contents to export views
Setting initial values
Validatingimported data and making export data indicated as error
Testing for commands to control subsequent processing
m  Processing
Application processing
Moving data to export views
(Optionally) setting field properties
Setting Exit States

Exit

Advanced Action Diagram Features

This section deals with some of the more advanced concepts inaction diagramming,
starting with topics thatwill help you to more fully understand some of the action
diagrammingfeatures frequently used duringdesign:

m  Action diagramexpressions
m  Notes on set using, Default and Derivation Algorithms
m  UsingExit States

m  Usingspecial attributes
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There are two more topics, which deal with action diagramming constructs thatyou will
use less frequently. The topics providean additional level of flexibility for handling more
complex detailed logic:

m  Action diagramfunctions

m  Advanced repeating group handling

The final topicinthis section deals with the use of external action blocks.

Action Diagram Expressions

Text Expressions

Number Expressions

Expressions areused in conditions of all kinds and in SET statements. Their purposeis to
providea valueconsistentwith the primitive domain of the attribute view or special
attribute to which they are being assigned (in SET statements and the FOR loop) or
compared (in conditions). As a result, the construction of an expressionis different
depending on whether itis to return a Text, Number, Date or Time value.

Expressions thatevaluateto atext valuearedescribedinthe followinglist.

m  Character View-An attribute view on the primitivedomain Text, like CUSTOMER
Name

m  Character String-Aliteral valueenclosed in quotes, like “Davy Crockett”

m  Character Function-An action diagramfunction that evaluates to a character value,
like SUBSTR (CUSTOMER Name,3,2)

Inonlineprocedures, a text expression can also refer to one of the following special
attributes: TERMINAL 1D, USER ID, PRINTER TERMINAL ID, or TRANCODE.

Expressions thatevaluateto a number caninclude parentheses for grouping and the
arithmetic operators -, +, /, * and **, as well as the components describedin the
followinglist.

m  Numeric View—An attribute view on the primitive domain Number, like
ORDER_LINE Quantity

®m  Number—A numeric constant, like 153

m  Numeric Function—An action diagramfunction that evaluates to a number, like
JULDATE (CURRENT_DATE)

m  Subscript—Thecurrent valueof a subscriptfor an explicitly subscripted repeating
group view
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Date Expressions

Time Expressions

m  last—The occurrence number of the lastpopulated entry of an explicitly
subscripted repeating group view

m Max—The maximum cardinality of an explicitly subscripted repeating group view

Expressions thatevaluateto a date must begin with one of the components describedin
the followinglist.

m  Date View-An attribute view on the primitivedomain Date, like ORDER
Date_Shipped.

m  Date Function-An action diagramfunction that evaluates to a date, for example:

DATEJUL (Working JULIAN DATE)
Current Date-The special attribute which contains current date.

After they begin with one of the specified components, they canincludea numeric
modifier that adds a number of years, days, or months to the initial datecomponent or
subtracts years, days, or months from it. For example, the following expressionreturns
the date exactly one week before the current date:

current_date - 7 days

The following expression returns the date three months after an order was placed:

Order date placed + 3 months

Expressions thatevaluateto atime are similar to those which evaluate to a date.

A time expression mustbegin with one of the components described in the following
list.

m  Time View-An attribute view on the primitivedomain Time, like FLIGHT
Time_of_Arrival

m  Time Function-An Action Diagram Function that evaluates to a time, for example:
TIMENUM(IMPORT APPOINTMENT NUMERIC TIME)

m  Current Time-The special attribute which contains thecurrent time

Time expressions canincludea numeric modifier to adjustthe time component by a
number of hours, minutes or seconds.
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Action Blocks Used in SET ... USING Actions

SET ... USING invokes an action block that establishes thevalue of the attribute view
being set. The used action block may have any number of import, local, or entity action
views. However, it can have only one export attribute view, and it must be a view of the
attribute being set inthe usingaction block.

For example, assumethat the action block Create Customer includes the following SET
... USING statement:

SET customer number USING customer number calculation

The action block Customer Number Calculation mustcontainonlya singleexport
attribute view, and it must be a view of CUSTOMER Number.

Derivation Aldorithms

An attribute's derivation algorithm executes whenever an entity of the type to which
the attribute belongs is READ, provided the entity actionview includes a view of that
attribute.

A derivation algorithmmustreturn a singleexport attribute view of the attribute being
derived. Additionally,itcan haveonly a singleimportview, and that is a view of the
entity type to which the derived attribute belongs. All non-derived attributes for the
entity occurrence have already been populated before the derivationalgorithmis
invoked.

The import view of a derivation algorithmhas a special property:it can be referenced as
the equivalentof a CURRENT view (a distinction normally reserved for entity action
views) in READ statements appearinginthe derivationalgorithm.

The derivation algorithmin the following samplecode calculates a value for the

attribute Total of the entity type ORDER, whichis the sum of the valueof all its ORDER
ITEMs.
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Exit States

Example Derivation Algorithm

DERIVE ORDER TOTAL
IMPORTS: Entity View provided order
EXPORTS: Entity View derived order
ENTITY ACTIONS: Entity View product
Entity View order item

READ EACH order line
product
WHERE DESIRED order item is on CURRENT provided order
AND DESIRED product appears on DESIRED order item
SET derived order total TO derived order total +
(product price * order item quantity)

Composite attributes can be simulated by usinga derivation algorithmthatincludes
string functions. For example, assumethat a composite attribute Phone Number is built
from the elementary attributes Area Code, Exchange, and Station. Thisis a reasonable
need for a phone company.

To simulatethe composite attribute, Phone Number can be defined as a derived
attribute with the derivation algorithmshownin the followingsamplecode.

Simulating a Composite Attribute

DERIVE PHONE NUMBER
IMPORTS: Entity View provided customer
EXPORTS: Entity View derived customer
SET derived customer phone number TO CONCAT
(provided customer exchange, provided customer station)

Exit State is a special attribute whosevalue controls what happens at the conclusion of a
procedure step.

Depending on the valueof Exit State, the procedure step may reactin the following
way:

m  Displayamessageinthe system message field.

m  |nitiateadialogflow.

m  Roll backdatabaseupdates resulting from the execution of the procedure step.

m  Abort the procedure step. Roll backall database updates and abnormally terminate.
The special attribute ExitState is assigned a valueusingthe exit state is action.The only

exit state values that can be assigned arethose defined usingthe Exit State definition
facility.
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Termination Actions

Exit state definitions can bebuiltusing System Defaults or from any tool thatcan
reference ExitStates.

Each ExitState definitionincludes thefollowing components:

Name—The name appears as the subjectof the EXIT STATE IS action.

For example, an Exit State customer NOT FOUND may be setif a particular
CUSTOMER does not existon the database.Inthat case,the EXIT STATE ISactionin
the action diagramwould read:

EXIT STATE IS CUSTOMER NOT FOUND

Message—The message appears inthe system message fieldifits associated exit
state valueis set when the procedure step concludes and the exit state valuedoes
not trigger a dialogflowor an abnormal termination.

Messages are displayed accordingto the message type. The message types are
Informational, Warningand Error.

Inonlineprocedure steps, each type of message is displayed on the screen with
different video properties.

For example, the CUSTOMER_NOT_FOUND Exit State may have an associated
message: Requested customer not on the database. [f CUSTOMER_NOT_FOUND is
setinthe WHEN NOT FOUND condition of a READ statement, the message
requested customer not on the databaseappearsinthe system message field of a
screen.

Termination Action—The termination actionindicates thetype of processingthatis
performed at run time when the associated exitstate value is detected. The
possibletermination actions aredescribed in the followingtable.

More information:

Designingthe Procedure Dialog (see page 71)

The followinglistdescribes three types of termination actions:

Normal—The exit state message will bedisplayed or a dialogflow will take place.

Rollback—All database updates (thatis, the results of create, update, and delete
actions) performed by the procedure sincethe previous checkpoint will be backed
out.

Abort—The procedure step will abnormally terminateand will roll back all database
updates
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Set Exit States

Special Attributes

Inan actiondiagram, exitstates areset accordingto the action performed, and its

outcome.

The outcome of anaction may be signaled by the:

m  Return condition of a data action (for example, WHEN NOT FOUND)

m  Value of areturn code attribute exported from a USEd Action Block; (for example,
“processingsuccessful”)

These are options for ensuringthat anappropriateexitstateis always set:

m  Set an exit state onlyafter each actionis successfully achieved or each exception
conditionis discovered.

®  You mustensure that every possibleexception conditionis identified.

m  Set a positivedefaultexit state at the beginning of the procedure logic, then test for
each positive outcome and every exception that can be foreseen, and reset the Exit
State accordingly. (This is currently the most widely adopted option.)

m  |fno other exitstate valueis set, then the default valueis used.

®  You mustensure that every possibleexception conditionis identified to avoid giving
afalse“positive” result.

m  Set a negative exit state at the beginning of the procedure logic, then test for each
successful outcomethat is partof the procedure specification (and as before, every
exception that can be foreseen), and reset the Exit State accordingly.

m  Ifno positiveor known negative exit state valueis set, the default valueis used.
This ensures that any unexpected exception condition will notbe assumed to be a
successful outcome.

For ease of logic design and maintenance, each organizationshouldtrytoadopta
single, consistentoption for all onlineand common action blocklogic.

Where a mixture of these options is already adopted, you must be aware of which
option is employed by existinglogic with which their procedures must inter work.

The following special attributes areused in onlineenvironments:
m  CURRENT DATE
®  CURRENT TIME

m  TERMINAL ID

m  USERID

162 Block Mode Design Guide



Advanced Action Diagram Features

CURRENT DATE

CURRENT TIME

TERMINALID

USERID

= TRANCODE
m  NEXT TRANSACTION ID

The data type of CURRENT DATE is Date. You cannot modify it, but you can compareiit
with any view of a date attribute and use it as the sourcefor a SET statement whose
target is the view of a date attribute.

This is an example of how CURRENT DATE is used:

if current date is equal to client checkup date
exit state is send client reminder
set customer date added to current date

The data type of CURRENT TIME is Time. You cannot modify it, but you cancompareiit
with any view of a time attribute and use itas the sourcefor a SET statement whose
target is the view of a time attribute. (The examples shown for CURRENT DATE also
apply to CURRENT TIME, with appropriatesubstitutions.)

The data type of TERMINAL IDis Text. You cannot modify it, but you can compareitwith
anyview of a text attribute or literal,and useitas the sourcefor a SET statement whose
target is the view of a text attribute.

This is an example of how TERMINAL ID is used:

IF TERMINAL ID IS NOT EQUAL TO user usual terminal id
EXIT STATE IS security violation
SET user last terminal used to terminal id

The data type of the USER ID special attributeis Text. You cannot modify it, but you can
compare it with anyview of a text attribute or literal,and useit as the source of a SET
statement whose target is the view of a text attribute.

This is an example of how USER IDis used:

IF USER ID IS EQUAL TO “DAACICN”
EXIT STATE IS warn the system administrator
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TRANCODE
The data type of the TRANCODE special attributeis Text. You cannot modify it, but you
cancompare it with anyview of a text attribute or literal,and useit as the sourcefor a
set statement whose target is the view of a text attribute.
This is an example of how TRANCODE is used:
IF TRANCODE IS EQUAL TO “Dx01”
AND TERMINAL ID IS NOT EQUAL TO valid dx01 terminal
EXIT STATE IS security violation
NEXT TRANSACTION ID

The data type of the NEXT TRANSACTION IDspecial attributeis Text. You can modify it
with the SET NEXTTRAN statement, but you cannotinspectits contents.

If, at the conclusion of procedure step execution, the Next Transaction ID special
attribute contains a non-blankvalue, the Dialog Manager will attempt to causethe
transaction specified to be invoked usingthe facilities of the teleprocessing monitor (for
instance, IMS, CICS and TSO). This feature is used to implement dialog flows to non-CA
Gen-generated transactions.

This is an example of how NEXT TRANSACTION ID is used:

SET NEXTTRAN TO
CONCAT (“DMO1"”, CONCAT (“ “, customer name))

Action Diagram Functions

Action diagramfunctions arespecial-purposesubroutines invoked as partofan
expression. Categories of available functions areshown in the following sections.

Action Diagram Functions

The followinglistdescribes theaction diagramfunctions:

m  String manipulation-Manipulates and inspects text attributes and portions of text
attributes.

For example, string manipulation functions can extractan employee's lastname
from the attribute EMPLOYEE Name.

m  Domain conversion-Converts a valuefrom one primitivedomainto another.

For example, a domain conversion function can convert a date valueto a numeric
value.
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Function Example

m  Date format conversion-Converts date values from one form to another.
For example, date format conversion can convert a Julian date (YYYYDDD) to a
Gregorian date.

m  Date/Time extraction-Extracts a portion of a date or time value.
For example, a function of this type can extract the DAY portion of CURRENT_DATE.

Diagramfunctions always takethe form:

FUNCTION NAME(parameter list)
When the action diagram function executes, the value it returns is substituted for
it in the expression.

A different set of functions is available, depending on the primitive domain of the
expressioninwhichitis included. There aretext functions, numeric functions, date
functions, and time functions.

Some functions are not availablein READ actions.The CA Gen Toolsets clearlyidentify
which functions arenot availablein READ actions.

Functions can themselves be parameters of functions.

Assume that an employee's name is stored as three separate attributes: First Name,
Middle Name, and Last Name. The followingactions setthe value of EMPLOYEE Full
Name to Last Name followed by a comma and a space, First Name followed by a space,
andthe firstcharacter of Middle Name followed by a period.

SET employee full name TO CONCAT(TRIM(employee last name),
CONCAT(', ',employee first name))

SET employee full name TO CONCAT(TRIM(employee full name),
CONCAT("' ',CONCAT(SUBSTR(employee middle name,1,1),'.")))

m  CONCAT isanactiondiagramfunction thatcombines two character strings.

m  TRIM isanactiondiagramfunctionthatremoves trailingblanks froma character
string.

m  SUBSTR isanactiondiagramfunction thatextracts a portionfrom a character
string. It requires a starting position within the stringand the length of the stringto
extract.

Ifthe values of EMPLOYEE FirstName, Middle Name and Last Name are Charles, Taze,
andRussell, respectively, the value of EMPLOYEE Full Name after the execution of the
example statements would be Russell,Charles T.
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Advanced Repeating Group Handling

Each repeating group view is defined as either implicitly or explicitly subscripted. This
section discusses thedistinctionin detail.

Implicit Subscripting

If a repeating group view is implicitly subscripted, CA Gen keeps track of position within
the group view, sothatno logicis needed to do this explicitly.

For instance, when the FOR EACH actionis used, the CA Gen-generated procedure
automatically jumps to the next occurrence of the subjectrepeating group view of the
FOR EACH after each iteration.

When the TARGETING clauseis used andthe current occurrenceis modified, the
generate procedure automatically jumps to the next occurrence of the targeted
repeating group view after eachiteration.

The following constructs supportimplicitsubscriptingand apply onlytoimplicitly
subscripted repeating group views:

m  Foreach

m  The targeting clauseon For Each, Read Each, While, and Repeat actions.

m  The conditions are:is full,is notfull,is empty, andis not empty.

In most cases, implicitsubscriptingis sufficient for the handling of repeating group
views, particularly duringanalysis.

Some cases existwhere the processingrequirement for repeating group views exceeds
the capabilities ofimplicitsubscripting. Forinstance,itis impossibletoiterate through
two different repeating group views simultaneously usingthis technique. Likewi se, the
procedure logic cannotreverse direction or selectarbitrary occurrences fromthe group.
In cases where such processingis required, explicitsubscriptingis needed instead.

Explicit Subscripting

When explicitsubscriptingisused, the procedure logic mustensure that the proper
occurrence of the repeating group view is accessed atany given time.

The current occurrence is identified by its subscript. The value of a repeating group
view's subscriptis a number that corresponds toits positioninthe repeating view.
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For example, consider a circus applicationin which the names andrelativesizes of the
circus'selephants arestored in a repeating group view. It might look like this:

Elephant Name Size
DUMBO puny
HUMONGO large
KING FORTINBRAS THE BRAVE huge
LEON medium

Ifthe repeating group view's subscriptis setto 1, the occurrencefor dumbo is current. If
itis setto 4, the occurrence for LEON is correct.

Subscriptvalues areset using the SUBSCRIPT option of the SET action.Each explicitly
indexed repeating group view has a singlesubscriptcalled SUBSCRIPT OF
repeating-group-view. Assumingthat the elephantlistis storedinthe repeating group
view Elephants, the followingaction points to the occurrence for KING FORTINBRAS THE
BRAVE:

SET SUBSCRIPT OF Elephants TO 3

When iteratingthrough an explicitly subscripted repeating group view, the procedure
logic mustincrement the subscriptexplicitly and musttest for the end of the group
explicitly. Inthe example shown inthe following sample codecauses the size of each
elephantinthe repeating group view to be set to elephantine.

Explicit Subscripting

SET SUBSCRIPT OF elephants TO 1
WHILE
SUBSCRIPT OF elephants IS LESS THAN OR EQUAL TO LAST OF elephants
SET elephant size TO elephantine
SET SUBSCRIPT OF elephants TO SUBSCRIPT OF elephants +1

Had the repeating group view Elephants been defined as implicitly subscripted, the
statement in the following sample code would accomplish thesame result.
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Implicit Subscripting

CHECK HOLIDAY

IMPORTS: Entity View incoming customer
EXPORTS: Entity View work status
LOCALS: Entity View work date

Entity View order item
SET work date request TO HOLIDAY TEST
USE date services WHICH IMPORTS incoming customer
work date
WHICH EXPORTS work status
IF work status flag IS EQUAL TO H
FOR EACH elephants
EXIT STATE IS shipment requested on a holiday
SET elephant size TO “elephantine”

Note: Usingimplicitsubscripting eliminates theneed to initialize, maintain,and test the
subscriptvalue.

Certainactiondiagramconstructs apply only to explicitly indexed repeating group
views:

m  FORaction

m  SUBSCRIPT OF repeating-group-view special attribute

m  LAST OF repeating-group-view special attribute

m Itidentifies the highest subscriptvaluefor which a repeating group view occurrence
exists.

m  MAX OF repeating-group-view special attribute

m  |tidentifies the maximum cardinality of the repeating group view.

The special attributes SUBSCRIPT OF, LAST OF, and MAX OF are used in numeric
expressions.

SUBSCRIPT OF and LAST OF can be the target of a SET statement.

External Action Blocks

A procedure may need sometimes to make use of logic that is not defined using CA Gen.
For example, you may wishto use aninstallation standard date manipulation routine
that takes into accountits own holidays and work schedules.

Inanother case,you may need to access data bases andfiles thatarenot yet supported
by CA Gen. Access to logic not originally specified using CAGen is achieved by using
External Action Blocks.

168 Block Mode Design Guide



Advanced Action Diagram Features

An external action blockis anaction blockthathas onlythree components:

®  |mport Views

m  Export Views

m  Designationthatitis external

An external action block contains no action statements of its own.

The designation external on the action block definition indicates thata non-CA
Gen-generated program will beused to obtain the data for the action block's export

view.

Action blocks of this sortcan be the object of a USE statement in normal Procedure
Action Diagrams or Blocks.

Duringconstruction, CA Gen ensures that the programreferenced by the external action
blockis properly referenced by CA Gen-generated programs.
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The followingsamplecode illustrates a CAGen-defined Procedure Action Diagramthat
references an external date manipulationroutinecalled DateServices:

Procedure Action Block Referencing an External Action

WHILE restart work restart count IS LESS THAN target work restart count
AND returned work request type IS NOT EQUAL TO E
SET restart work restart count TO restart work restart count + 1
USE get transaction
WHICH EXPORTS: Work View returned work
Entity View returned customer
NOTE
. NOW, you must be positioned at the first customer transaction not
yet processed. If this is not a restarted execution, that will be the
first transaction on the input file; if it IS a restart, it will be the
transaction right after the last one for which a commit took place.

WHILE commit ief supplied count IS LESS THAN 100

AND returned work request type IS NOT EQUAL TO E

EXIT STATE IS requested operation complete

SET message work result TO OPERATION COMPLETED

NOTE
CREATE QUSTOMER, UPDATE CUSTOMER, and DELETE CUSTOMER are
Elementary Processes for which Process Action
Diagrams were created during BAA.

CASE OF retumed work request type

CASE A

USE create customer
WHICH IMPORTS: Entity View returned customer
IF EXIT STATE IS NOT EQUAL TO requested operation complete
SET message work result TO NOT ADDED

CASE C

USE update customer
WHICH IMPORTS: Entity View returned customer
IF EXIT STATE IS NOT EQUAL TO requested operation complete
SET message work result TO NOT CHANGED

CASE D

The following sample code shows the external action block definition of the Date
Services routine:

External Action Block for Date Services

DATE_SERVICES
IMPORTS: Entity View incoming work date
Entity View incoming work request
EXPORTS: Entity View exported work status
EXTERNAL
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Design Block Mode Presentation Logic

Clear Screen Input

Clear the Screen

The followinglistshows the main elements of handlinga block mode dialog:
m  UsingClear Screen Input

m  Clearingthe screen for the next transaction
m  Validatinginputfroma screen

m  Handlingscrolling of repeating group views that are too largeto displayonasingle
screen.

Where itcansave screen displays and so beefficient for the user dialog,itis possibleto
providesome import data directly from the TRANCODE or other field of a previously
displayed screen.Inthe caseof an external procedure, some output can be matched
with the import view.

This can be done using Clear Screen Input, but only for the firststep of a procedure.

Note: The Clear Screen Input feature of CA Gen is described fullyinthe Toolset Help.

The CA Gen Dialog Manager automatically populates the importview for the destination
procedure, but a procedure that canbe initiated in this way may need to test the
command to determine whether this situation has occurred.

Before the lastdisplay of the screen duringthe execution of a transaction, a procedure
step can populate the TRANCODE field with the command and required data value. The
required data valueis usually a key that will steer the execution of the following
process. This will givethe user the option to transfer directly to the procedure of
another screen. The user then needs onlyto press the Enter key to proceed.

More information:

Designingthe Procedure Dialog (see page 71)

When atransactionis completeorif the user requests the screen to be cleared, to allow
the user to continue with the next transaction, there should be logic to clear the display
of the customer data justadded, by moving an empty local viewto the export view.
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Ifthe next screen needed by the user is different from the current screen, then the
procedure must set an exit state that ensures that a clear screen will be displayed as a
resultofinitiatinga flowto the appropriate procedure.

Validate Input From a Screen

Design of a host terminal dialog seeks to minimizeinteractions between the hostand
the terminal, so the logicis specified to perform all possiblevalidation of the data
imported from the screen.

Any field found to be inerror is indicated using the MAKE ... ERROR statement.

When the screenis redisplayed, the cursor can be automatically placed atthe start of
the firstfieldindicated as anerror.

Handle Scrolling on a Screen

Scrolling through the display of a singlerepeating group can be handled automatically,
providing that the contents of the repeating group will never be too large for the
generated transactiontohandle.

For alargegroup, or for more than one group on a screen, a procedure can handle
scrolling explicitly by tracking the values of key fields usedinthe lastdisplay of the
screen, and explicitlyindexingandretrieving data as required by scrolling commands
entered by the user.

The followingillustrationisan example of a procedure called List Customers. This
procedure produces a listof CUSTOMERS.

The followingillustration shows how the procedure, based on the valueof anaction
code next to each, flows to a process-implementing procedure.

ustcustomer | l Y !

L ]

ADD CUSTOMERS | 1

L ' ]
MAINT AIN CUSTOMER | T i
DISPLAY CUSTOMER | i ]
. v v

MAINTAIN SHIP TO ADDRESS T
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The followingscreenillustrates the screen layoutfor the procedure List Customers:

TRANCODE MMDDYY
CUTOMER LIST HH:MM: SS
<USERID>

STARTING QUSTOMER NUMBER: 9999999999 LIST SEQUENCE (NAME OR NUMBER) XXXXXX
STARTING QUSTOGMER NAME:  XXXXXXMXMMOMONKKXXX

ACT Number Name Status Credit Rating
X 9999999999 XOOOAUKRKKXKHKXX
X 9999999999 RRXKXKKXKKXKXHXXXX
X 9999999999 XRXKRRKXKXKXHKXKXKXHKXKXHKXKXX
X 9999999999 XOKOOXOOOKIONXKXKX
X 9999999999 XRXKRRKXKXKXHKXKXKXHKXKXHKXKXX
X 9999999999 XOOOAUKRKHXKXKKXX
X 9999999999 XXX

RRRRRRX

ACT X-Full Screen Display M-Maintain Customer Details S-Maintain Ship To Info
Command ==—>
F3=EXIT F7=PREVIOUS F8=NEXT

The user can choose between displayingthe customers in NAME or NUMBER sequence.

The user canrequest a DISPLAY by entering DISPLAY in the Command field or by
pressingthe function key associated with the command value “display.” This causes LIST
CUSTOMERS to build a liststarting with the customer specified in the STARTING
CUSTOMER fields.

The user canrequests a NEXT operation by entering a command or pressingthe
appropriatefunction key. This will causethelastpopulateditem inthe incoming
repeating group view to be used as the starting point of the list. Assumingthatthe
example screen does not use the automatic scrolling feature, this will resultinthe last
entry on the screen before the NEXT operation appearingatthe top of the listafter the
NEXT operation.

The NEXT actioninthis exampleworks whether or not the automatic scrolling featureis
used.

Ifautomatic scrolling were specified for the screen, the CA Gen Dialog Manager would
handleall NEXT operations until the user displayed the final item of the repeating group.

Ifthe user were to enter NEXT again, the Dialog Manager would pass the next command
to the Procedure Action Diagramfor processing.
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The following samplecode, View Definitions for List Customers, shows the views for the
procedure List Customers:

Import Views

Group View IN REPEATING
Cardinality Min: 1 Max: 10 Avg: 10
Optional Import
View IMPORT REPEATING of entity CUSTOMER
Optional Import
Attributes:
NUMBER
NAME
STATUS
CREDIT RATING
View IMPORT REPEATING of work group LINE ITEM
Attributes:
LINE ACTION
View IMPORT STARTING of entity CQUSTOMER
Attributes:
opt NUMBER
opt NAME
View IMPORT STARTING of work group LINE ITEM
Attributes:
opt SEQUENCE

up View OUT REPEATING
Cardinality Min: 1 Max: 10 Avg: 10
View EXPORT REPEATING of work group LINE ITEM
Attributes:
LINE ACTION
View EXPORT REPEATING of entity CUSTOMER
Attributes:
NUMBER
NAME
STATUS
CREDIT RATING
View EXPORT STARTING of work group LINE ITEM
Attributes:
NUMBER
NAME

w LOCAL STARTING of entity CUSTOMER
Attributes:
NUMBER
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View of entity CUSTOMER
Attributes:
NUMBER
NAME
STATUS
CREDIT RATING

Procedure Action Diagram for List Customers (Part 1)

LIST CUSTOMER
IMPORTS: Group View in_repeating
Entity View import starting customer
Work View import starting line item
EXPORTS: Group View out repeating
Work View export starting line item
Entity View export starting customer
LOCALS: Entity View customer
ENTITY ACTIONS: Entity View customer
EXIT STATE IS requested operation_complete
SET export starting line item sequence TO import starting line item sequence
MOVE import starting customer TO local starting customer
IF COMMAND IS EQUAL TO next
FOR EA(H in_repeating
IF import repeating customer number IS NOT EQUAL TO ©
MOVE import repeating customer TO local starting customer
MOVE import repeating customer TO export starting customer
IF import starting line item sequence IS EQUAL TO NAME
READ EACH CUSTOMER
TARGETING out repeating FROM THE BEGINNING UNTIL FULL
SORT BY ASCENDING customer_name
WHERE DESIRED customer name
IS GREATER OR EQUAL TO local starting customer name
MOVE customer TO export repeating customer
IF out repeating IS EMPTY
EXIT STATE IS no more customers
ELSE
READ EACH customer
TARGETING out_repeating FROM THE BEGINNING UNTIL FULL
SORT BY ASCENDING customer name
WHERE DESIRED customer number IS GREATER OR EQUAL TO
export starting customer number
MOVE customer TO export repeating customer
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Ifthe user requests a PROCESS operation, the firstiteminthe listthathas avalidline
item actionis used to trigger a process-implementing procedure (based on the setting of
EXIT STATE inthe actiondiagramin Procedure Action Diagram for List Customers (Part
1) and the flows shown in Dialog Flow Diagram for List Customers.

Assume that EXPORT_STARTING_CUSTOMER is specified as Data Sent on each of the
flows from List Customers. Each of the flowed-to procedures will havetheir import
views populated with the number of the selected customer when they begin execution
ifthe flow actionis Execute first. They will havetheir screens displayed ifthe flow action
is Display First. This is illustrated in the followingsample code.

Procedure Action Diagram for List Customers (Part 2)

IF out repeating IS EMPTY
EXIT STATE IS no more customer

ELSEIF COMMAND IS EQUAL TO process
FOR EAMH in repeating
TARGETING out repeating FROM THE BEGINNING UNTIL FULL
MOVE import repeating line item TO export repeating line item
IF import repeating line item line action IS NOT EQUAL TO SPACES
MOVE import repeating customer TO export starting customer
SET export_repeating line item line action TO SPACES

CASE OF import repeating line item line action
CASE M

EXIT STATE IS link to maintain_customer

CASE S

EXIT STATE IS link to maintain_ship to

CASE X

EXIT STATE IS link to display customer
OTHERWISE

EXIT STATE IS unknown line action

SET export repeating line item line action TO ?
MAKE export repeating line item line action ERROR

ELSE
EXIT STATE IS unknown command

Inthe samplecode, Dialog Flow Diagramfor List Customers, notice that all flows are
implemented as links.

Notice alsothat the logicinthe Procedure Action Diagramsets the EXPORT
LINE_ITEM_ACTION of the selected lineitem to spaces (line66). Assumingthat the flow
action for the return of each linkis Execute first, List Customers will be re-executed
whenever one of the process-implementing procedures returns to it. If List Customers
finds another valid lineitem action, it will trigger another flow.
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To a user entering multiplevalidlineactions,itwill appear thatall thoseactions are
processed without anyintervening displays of the screen for List Customers.

More information:

Designingthe Procedure Dialog (see page 71)
DesigningScreens (see page 101)
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Chapter 8: Verifying the Design

Examine the design model atintervals throughoutdesignto verify the correctness and
completeness of the work so far performed. Toward the end of design, itis especially
important to make sure that the model is ready for continued refinement duringthe
next phaseof system development.

Apply verification techniques in a systematic manner before proceeding with
construction activities. CA Gen will notallowinconsistentobjects to be used in
construction.

CA Gen provides the basicinformation to supportthese activities, butverification can

never be completely automated. Designers and user team members must use their own
judgment as required.

Design Process

The followingillustration lists the deliverables of verifying the system design and shows
where you areinthe block mode design process.
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Prototyping

Prototyping is a technique that cansupporta variety of analysisand design activities.
Prototyping performanceis a form of simulation.ltcanalsobeusedto exploretechnical
designand performanceissues.

Inanalysis, prototyping can be used to explore a business requirement by simulatingthe
design of a system that might supportthat requirement.

Indesign, prototyping is commonly used to check and improve the userinterface and
dialogstructure.

Prototyping usingthe CA Gen Construction Toolsetcan be:
m  Simplydisplayinglayouts for user acceptance.
m  Simulatingthe execution of adialog.

m  Constructingof all or partof a working system with which users caninteractand
evaluate.

The system can be executed ina test environment. If some aspect of system
performanceis to be verified, it can be executed inatechnical environment that
replicates some part of the planned operational environment.

CA Gen is a prototyping tool because of the speed and ease with which a designcan be
modified and regenerated to meet the need for a change orto explore a design
alternative. CA Gen lets you make changes that canbe related to the business
requirements defined duringanalysis.Itis notnecessaryto usethe full operational
environment to execute parts of the system.

Check for Completeness

Verifyingthe designalsoinvolves inspectingthedesign results for completeness. This
verification assures thateach elementary process has been faithfullyimplemented by a
procedure.

CA Gen's Consistency Check facility handles a greatdeal of the required checking
automatically. Consistency checking ensures that:

m  Each procedure has been fully defined.

m A Procedure Action Diagramdetails each procedure.

m  Each host/terminal procedure has a screen.

m  The Consistency Check facility automatically checks theserules.
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m  Each elementary process has been implemented by a procedure.

m  This canbe achieved by checkinga Procedure Definition report or a Where
implemented encyclopedia report.

Check for Correctness

Perform correctness checkingto ensure that:

m  Each process implementing procedure accurately reflects the requirements of each
of its client processes.

m  Compare the process definition, expected effects, and Procedure Action Diagrams
to ensure that procedures faithfully reflectthe processes they implement. Someone
other than the designer who builtthe procedure usingthe techniques of facilitated
sessions, walkthroughs, and inspections should performthis comparison. These
techniques aredescribedin Facilitated Sessions, Walkthroughs, and Inspections.

m  Each designobjectis properly formed. These design objects includescreens, action
diagrams,and dialogflows.

m  The Consistency Check facilityis used to check that:
- Each dialogflowisinitiated by an exit state.

— Each importand export view of anonlineprocedure step is placed ona screen
or defined as hidden.

— Each Procedure Action Diagramhas atleastone action statement.

Check for Consistency

Consistency checking verifies that the design model conforms to CA Gen's rules and
conventions. Where a model does conform to these rules and conventions, itis saidto

be ina consistentstate.

CA Gen automatically checks the consistency of the model at the data, activityand
interaction levels. CA Gen canselectively perform those checks that areapplicableto
design. However, a model thatis ina consistentstate may still notfullyandaccurately
represent the required design.

When to Perform Consistency Checks

Itis useful to perform CA Gen consistency checks on the design objects at regular
intervals during design,and especially before completing an aspectof designand
beginninga new design activity.
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Check for consistency before performing the followingtasks:

Transformingdata
Completing the dialogflowdiagram
Completing a screen design

Completing a procedure step actiondiagram

The followingillustration shows consistency checking.

Error and Waming

Maodel Check Object Revise Object

Error and Waming

Perform
P hodel Check

Next Task

Consequences and Levels of Inconsistency

The Design Toolset automates consistency checkingatthe level of a model and for

objects you select. It reports the rules to which elements of the model do not appear to
conform.

Each problem encountered is classified accordingto likely severity, and this level of
severity affects whether system development is ableto proceed.

Levels of Severity

The followinglistdescribes theindividuallevels of severity:

Warning-Conditionsindicating thatcontext is important.

For example, if Xis required before Y, a warningon Y appears, butit may still be
possibleto perform transformation and systemand databasegeneration.

Severe Warning-Conditionsinthemodel that have a greater degree of severity than
warnings.

In most instances, severe warnings causeerrors during systemimplementation.

Error-Conditions that must be corrected before the model moves to the next stage
of system development.
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Resolve Inconsistencies

When CA Gen reports inconsistencies atall levels of the design model, it lists thecurrent
anomalies ata given point.

An inconsistency atthe object level may have a cascadeeffect and generate other
consequential inconsistencies in different parts of the model. Itis therefore sensibleto
approachtheresolution of inconsistencies in a structured and ordered manner,
concentratingfirston the object being checked, its immediately associated objects, then
all the objects in the Dialog Flow Diagram.

Followingthis approach maximizes thelikelihood of resolving consequential
inconsistencies, and minimizes iterations of the checkingand revision cycle.

Facilitated Sessions, Walkthroughs, and Inspections

Facilitated sessions are meetings of business staff and developers to explore and verify
the structure of the system, or some aspectof system design. These sessions arewidely
referred to as Joint Application Design or JAD sessions.

You canincorporate many general group working techniques into your facilitated
sessions.CAGen can be used to record design decisions and to prototype parts of the
system.

As afinal test of the correctness of the design, a series of structured walkthroughs is
recommended.

A structured walkthroughis a formal, step-by-step inspection of design results.

The followinglistdetailsthelevels of walkthroughs:

m  Firstlevel —You can present the detailed design results to the analysts who builtthe
business model on whichitis based.

m  Second level —You can present a subsetof the design to the most knowledgeable
intended users of the system, using presentation or prototyping techniques.

Such walkthroughs not only verify the completeness and correctness of the design,
but serve to point out potential problems inusability as well.

m  Thirdlevel —Where technical performancehas been identified as anissue, you can
present the results to technical specialists who mayidentify performance problems
or adviseon use of the planned technical facilities.

You should address the problems identified during design verification before
consideringthe design complete. You can then use the verified design in system
constructionand transition.
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Consolidate the System Structure

Throughout system design, the different aspects of design interactclosely. For example,
changes to adialogcausechanges to layoutdesigns, or a decision on the distribution of
data may require a new control procedure.

Using CA Gen helps ensure that system components remain compatible. When the
developers and business staffarehappy with a designthatis consistent, the designis
complete. The design documentation canthen be finalized,and a compatibleset of
system development plans, technical facility development, and performance
requirements refined to reflect the design.

Refine the Project Plan

You should ensurethat the designresults arereflected as needed inthe system
development plan after completing any major aspect of design. This check is especially
important when finally verifyinga design model.

Inthe caseof alargesystem with many procedures, you may need to establish the
sequence in which procedures and data are to be implemented.

The implementation sequence is determined by the followingcriteria:

m  Business priority of the processes supported by each procedure.

m  Availability of the data used by procedures but created by other procedures.

m  These data structures and data-creating procedures need to be implemented first.

Results of Design Verification

The results of design verification are:
m  Verified designis a defined system that canimmediately be constructed.

m  Plans and preparations to commission thatsystemwith minimum business and
technical risk.

m  Changes to the design model to reflect user requests or issues identified during
prototyping.

m  Ifneeded, changes to the analysis model to reflect new requirements identified
during prototyping.

m  (Optional) Minutes of facilitated sessions, prototyping sessions,and walkthroughs.

m  (Optional)Sequence in which procedures areto be implemented within the
business system
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Action block
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Implements ¢ 153
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Using procedure synthesis to build ¢ 151
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Analysis results, understanding e 17
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Analyzing data manipulation ¢ 39
Defininguser task structures ¢ 40
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Batch procedure ¢ 74, 145
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Using procedure synthesis to buildanaction
diagrame 151
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Using for Designe 13
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CA Gen commands » 74
Reserved commands ¢ 75
Usingcommands to initiatedialogflows 75
When to use e 74
Capturingdata requirements identified during
design e 26
Using design entity types ¢ 27
Usinglocal data views ¢ 27
Usingspecial attributes * 26
Using work attribute sets » 27
Changes to data model, identifying e 68
Changingdatabasenames ¢ 68
Checking
Completeness ¢ 180
Correctness ¢ 181
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Consequences and levels ofinconsistency ¢ 182
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Workstation or personal computer ¢ 47
Clearscreen input, usinge 121
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CAGen e 74
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Reserved ¢ 75
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Usinge 93
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When to use » 74
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Contingency plan, preparing e 29
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CURRENT DATE e 163
CURRENT TIME « 163
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Data maintenance, usingscreens for e 92
Data manipulation,analyzing ¢ 39
Data model, transforminge 51
Data requirements identified during design,
capturing e 26
Data store list, using ® 65
Data structure design ¢ 49
Basics of retransformation ¢ 67
Completing » 68
Identifying changes to data model 68
Optimizing ¢ 69
Retransforming data model » 66
Setting 54
Usingdata storeliste 65
Data structure list
Terminology ¢ 60
using e 55
Data view
Export e 107
Import e 107
Databasenames, changinge 68
Databasestructure, rearranging e 69
Date expressions ¢ 158
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Defining
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Prompts ¢ 113
Special fields 113
User task structures ¢ 40
User tasks ¢ 40
Definingexit states ¢ 88
Rules for assigning exitstate definitions ¢ 90
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Design
Data structure ¢ 49
Ease of use ® 135
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Entity types, usinge 27
Objectives ® 12
Organizingfor ¢ 16
Preparingfor e 15
Using CA Gen ¢ 13
Work security, ensuring e 28
Design procedure logic
Clearingthe screen e 171
Standardizing e 22
Usinge 121
Usingclearscreeninpute 171
Design process, blockmode » 11
Design verifyinge 179
Results 184
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Building 148
Designing e 137
When not to usee 138
When to Use » 138
Designingbatch dialogs 97
Designingfor restarte 97
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Flow restrictions for batch dialogs 97
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Designingblock mode presentation logic 171
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Usingclearscreeninpute 171
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Designing procedure dialoge 71
Procedure step execution concepts ® 75
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Action diagramterminology ¢ 125
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Preparingfor design ¢ 26
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Templates ¢ 104

Usingclearscreeninput e 121
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Dialogflow
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Differences, linguistic ® 37
Displaylength e 107
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Ensuring
Design work security ® 28
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Entity maintenance ¢ 152
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Executing command via a flow ¢ 84
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Defining e 88
Setting ¢ 162
Using e 160
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Export data view ¢ 107
External action blocks 168
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Facilitated sessions, walkthroughs,andinspections,
usinge 183
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Defining e 106
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For automaticscrolling, special 118
Indicator, hidden ¢ 108
Prompt e 111
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Prompts, standardizing e 22
Video properties ® 110
Flow ¢ 78
Actions for online procedures 94
Between CA Gen and non-CA Gen procedures
87
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Configuringto CA Gen procedures ¢ 87
Configuringto non-CA Gen procedures ¢ 87
Dialogflow diagrammingconventions ¢ 78
Executing command via ¢ 84
Initiate e 81
Link 80
Passingdata through ¢ 85
Restrictions for batch dialogs ¢ 97
Transfer e 80
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Usingautoflows 83
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Scrollingonascreene 172
Termination conditions ¢ 127
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Identifier,help e 112
Identifying

Events ¢ 38

User tasks ¢ 39
Identifying changes to data model » 68
Implements action blocks 153
Implicitsubscripting * 166
Import data view ¢ 107
Inconsistencies, resolving ¢ 183
Indexes ¢ 63
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Influences on system structure design ¢ 32

Dialogusefrequency ¢ 35
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Linguistic differences 37
Users'roles in business ¢ 34
Volatilityin work environment ¢ 33
Information, gathering » 38
Inspections, usingfacilitated sessions, walkthroughs
e 183

L

Last checkpoint, restartingate 99
Length, display 107

Lineitem actions ¢ 119

Linguistic differences ¢ 37

Link flows * 80
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Many procedures ® 148
One procedure » 147
Many-to-many relationships ¢58
Mappinguser tasks
Elementary processes ¢ 41
Procedures » 44
User interface » 44
Menu e 153
Multipledialects, specifying ¢ 23
Multipleonline procedure steps » 139
Multiplesteps, dividingonline procedures » 141

N

Neighbor liste 154

NEXT TRANSACTION ID e 164

Non-CA Gen procedures, configuring flows to e 87
Number expressions ¢ 157

Number of decimals « 108
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Objectives of designe 12
One process
Many procedures ¢ 147
One procedure * 146
One-to-many relationships ¢57
Onlinedialogs
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Designing e 92
Prototyping ® 96
OnlineHelp requirements, defininge 25
Onlineprocedure ¢ 73,139
Dividinginto multiplesteps e 141
Flow actions for e 94
Multiplesteps ¢ 139
Onlineprocedure style e 46
Optimizing data structure design » 69
Organizingfor designe 16
Other data structure listdetails 65
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Passingdata througha flow ¢ 85
Performing transformation ¢ 55
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Personal computer or workstation procedures * 47
Preparing documentation plane 25
Defining Online Help requirements ¢ 25
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Project plan, refining e 184
Prompt
Defininge 113
Fielde 111
Video properties ® 112
Properties of tables ¢ 61
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User interface ¢ 45
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Refining synthesized procedure action diagrams

Designing for easeof usee 135

Dynamically modifying video properties inonline

procedures ¢ 129

Handlingtermination conditions ¢ 127

Providingforrestartin batch procedures ¢ 130
Relationships

Many-to-many ¢ 58
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Repeating groups and automatic scrolling, using e
115
Automatic scrollingcommandvalues » 118
Lineitem actions ¢ 119
Special fields for automatic scrolling ¢ 118
When to use automaticscrollinge 119
When to use logicforscrollinge119
Reserved commands ® 75
Definitions, rules for assigning * 90
Definitions, standardizingcommon ¢ 23
Reserved word checking, setting 53
Resolvinginconsistencies ¢ 183
Restart
At lastcheckpointe 99
Designingfor ¢ 97
Restartin batch procedures, providing for e 130
Results
Design verification 184
Results of transformation ¢ 55
Retransformation, basics of e 67
Retransforming data model * 66
Reusablelogicstandards,settinge 19
Reviewing, business systemdefinition e 17
Rl constraints ¢ 64
Roles inbusiness,users' e34
Rules for assigning exitstate definitions ¢ 90

S

Screen ¢ 104
Clearinge 171
Format, standardizingwindow ¢ 21
Handlingscrolling 172
Principles of design ¢ 102
Template components ¢ 105
Using for data maintenance ¢ 92
Validatinginputfrome 172
Video properties, standardizinge 21
Screens and templates, designing e 104
Definingfields ¢ 106
Definingliterals «113
Defining prompts ¢ 113
Definingspecial fields* 113
Displaylength e 107
Edit pattern ¢ 109
Error video properties ¢ 111
Export data view ¢ 107
Field prompt ¢ 111
Field video properties 110

Help identifier e 112
Hidden fieldindicator « 108
Import data view ¢ 107
Number of decimals « 108
Prompt video properties ® 112
Screen and template components ¢ 105
Screens ¢ 104
Scrollingona screen, handling e 172
Security plan, preparing e 28
Security withinapplications,ensuring 28
Selection liste 152
Setting
Data structure defaults » 54
Exit states ¢ 162
Permitted valuedefaultenforcement ¢ 54
Referential integrity enforcement ¢ 53
Reserved word checking ¢ 53
Usability criteria 43
Setting development standards ¢ 18
Choosingprocedure style » 18
Setting quality standards ¢ 19
Setting reusablelogic standards ¢ 19
Setting user interfacestandards ¢ 19
Special attributes, using ® 162
Special fields for automatic scrolling 118
Specifying
Business systems to CA Gen ¢ 17
Multipledialects 23
Standardizing systemdefaults e 19
Clearscreen inputdelimiters ¢ 22
Commands ¢ 20
Common exitstate definitions ¢23
Field edit patterns ¢ 22
Field prompts ¢ 22
Function key assignments ¢ 20
Screen video properties » 21
Window andscreen formats 21
Structure of completed actiondiagrams ¢ 155
Subject liste 153
Synthesized procedure action diagram, refining e
127
System defaults, standardizing ¢ 19
System structure
Consolidating* 184
Design guidelines ¢ 37
Designing e 31
System structure design
Influence e 32
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Table » 60
Properties ® 61
Technical design properties, setting ® 52
Template and screen components ¢ 105
TERMINAL ID 163
Terminationactions ¢ 161
Termination conditions, handling ¢ 127
Terminology
Action diagrame 125
Terminology, data structurediagramming ¢ 56
Text expressions e 157
Time expressions 158
Trainingrequirements, defining e 25
TRANCODE e« 164
Transfer flows ¢ 80
Transformationimplications 52
Transforming data model ¢ 51
Performing transformation ¢ 55
Results of transformation ¢ 55
Setting data structure defaults ¢ 54
Setting permitted valuedefault enforcement e
54
Setting referential integrity enforcement ¢ 53
Setting reserved word checking e 53
Technical design properties 52
Transformationimplications 52
Transition strategy, confirming ¢ 24
Types
Flows e 79
Procedures e 124
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Understanding, analysisresults ¢ 17
Usability criteria, setting ® 43
User
Geographical location 36
Roles inbusiness ¢34
USER ID ¢ 163
User interface standards, setting ¢ 19
User interface structure, designing « 44
Mappinguser tasks to procedures ¢ 44
Mappinguser tasks to user interface 44
Prototyping userinterface » 45
User interface, mappinguser tasks 44
User tasks 39
Analyzing e 37
Defining e 40

Definingstructures ¢ 40

Identifying e 39

Mappingto elementary processes ¢ 41
Mappingto procedures » 44

Using

Autoflows e 83

CA Gen for designe 13

Clearscreen inpute 121

Commands ¢ 93

Commands to initiatedialogflows ¢ 75

Copy with substitution to buildanaction diagram
e 154

Data storeliste 65

Design entity types ¢ 27

Facilitated sessions, walkthroughs, and
inspections 183

Function keys ¢ 94

Local data views ¢ 27

Procedure synthesis to buildanactiondiagram e
151

Process synthesis to buildanactiondiagram e
150

Repeating groups and automatic scrolling 115

Screens for data maintenance ¢ 92

Special attributes ¢ 26

Work attribute sets » 27

Usingdata structure list e 55

Data structure diagrammingterminology ¢ 56
Data structure listterminology ® 60

Indexes ¢ 63

Many-to-many relationships ¢58
One-to-many relationships 57

Other data structure listdetails 65

Rl constraints ¢ 64

Tables ¢ 60

Usingexitstates ¢ 160

Terminationactions ¢ 161

Usingspecial attributes » 162

vV

CURRENT DATE 163
CURRENT TIME ¢ 163

NEXT TRANSACTION ID e 164
TERMINAL ID ¢ 163
TRANCODE e« 164

USER ID » 163

Validatinginputfroma screen ¢ 172
Verifying design ¢ 179
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Checking for completeness ¢ 180
Checking for correctness ¢ 181
Consolidatingthe system structure » 184
Prototyping ¢ 180
Refiningthe projectplane 184
Usingfacilitated sessions, walkthroughs, and
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Video properties ¢ 110
Dynamically modifyinginonline procedures, ¢
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Error e 111
Fielde 110
Prompt e 112
Volatilityin work environment e 33
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Walkthroughs, inspections, and using facilitated
sessions, ®183

When not to useDesign-Added Procedure ¢ 138
When to perform consistency checks ¢ 181
When to use

Commands * 74

Designer-added procedure ¢ 138
Window and screen formats, standardizinge21
Work attribute sets, using e 27
Work environment volatility 33
Workstation or personal computer procedures * 47
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