


~ Headquartered in Houston, USA was established
in 1995 with 8,800 employees working at sites
in Texas, Florida, and Alabama

~ Our mission is to provide safe, high-quality,
best-value space operations, services and
technologies to our customers

~ World leader in Space Operations

• Space Flight Mission Operations
• Space Systems Integrated Logistics
• Space Systems Integration and Program

Management
• Space Systems Ground Operations and

Processing
• Space Systems Flight Software

~ Successfully completed end-to-end processing
for 56 Space Shuttle Missions
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~ USA's Space Flight Operations Contract represented the integration of 12
NASA contracts that were previously managed by dozens of independent and
diverse contractors

• Goal was to reduce the overall cost of human space flight while
maintaining the most demanding standards for safety and mission success

~ In support of this goal, a project team was chartered to replace 18 legacy
Space Shuttle nonconformance processes and systems with one fully
integrated system

• Problem Reporting and Corrective Action (PRACA) processes provide a
closed-loop system for the identification, disposition, resolution, closure,
and reporting of all Space Shuttle hardware/software problems

• PRACA processes are integrated throughout the Space Shuttle
organizational processes and are critical to assuring a safe and successful
program
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~ Primary Project Objectives

• Develop a fully integrated system that provides
automated workflow with electronic signatures

• Support multiple NASA programs and
contracts with a single "system" architecture

• Define standard processes, implement best practices, and minimize
process variations

• Reduce system operating costs and supportability risks

How do you integrate multiple diverse systems when the business
and system requirements are not approved or even fully defined?

How do you get multiple customers to buy-in to a
common process and system when historically they had

complete independence and control?
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~ Develop a configurable system that can be tailored by the user community as
new business processes are defined and customer buy-in evolves

~ A configurable system allows many functions to be data driven, allowing
users to configure and implement changes without software code impacts
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Data Integrity Drivers - Value Lists, Validation Rules, and Security

Automated Workflow, Electronic Signatures, and E-Mail Notifications

Data Entry Screens

Change Tracking and Audit

In Box and Assignment Lists

Page and Field Level Help

System Interfaces

Search and Reporting

Fail-Over Architecture

•

•

•

•

•

•

•

•

•
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~ Configurable systems allow development to proceed without a finalized
business process

~ Highly flexible and robust design that can support Enterprise, Contract,
Program, and/or Organizational processing

~ Users can control process change implementations more efficiently

~ Software code changes are minimized\eliminated

• Increased reliability and reduced downtime
• Reduced testing and verification
• Reduced system maintenance cost

~ Reusable Software Code
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~ Design for Flexibility and Growth

• Determine the primary configuration drivers (i.e. Contract, Organization,
and/or Process Variations)

• Evaluate requirements to identify items that would benefit from a
configurable design

- High Risk requirements - details are not fully defined
- Unique functionality required to support different contracts,

organizations or processes
- Areas where you anticipate change as the business process evolves
- Reusable functions

~ Consider hard-coding functions that will be applied across the application and
flexibility is not required or necessarily desired such as core business
requirements
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~ Legal Values (or LOV) represents a list of valid values a user may select from a
pre-defined list

~ LOV maintained in a central table and dynamically derived

•

• LEGAL_CODE_HDR- Groups the different legal value lists

CODE_NAME - Equates to the data field on a screen that is linked to the LOV
OWNER_TYPE - Defines who can update\maintain LOV

LEGAL_CODES - Contain the actual individual values

ACTIVE_IND - Allows the user to deactivate a value without removing it from the list
EFF_DATE - Identifies when the value became effective

• LEGAL_CODE_L1NK - Allows values to be filtered based on another value\field

- LINK_TYPE and LINK_SEQ - Identifies the source field for the sub-filtering

USA

LEGAL_CODE_HDR LEGAL_CODES LEGAL_CODE_LINK

LEGAL_CODE_HDR_SEQ(PK)- NUMBER(22) r----- LEGAL_CODE_SEQ(PK) - NUMBER(22}
f--------

LEGAL_CODE_L1NK_SEQ(PK}- NUMBER(22)
CODE_NAME- VARCHAR2(50} LEGAL_CODE_HDR_SEQ(FK) - NUMBER(22} LEGAL_CODE_SEQ- NUMBER(22)
DESCR_SHORT - VARCHAR2(30) CODE_VALUE- VARCHAR2(50) LINK_TYPE - VARCHAR2(10) (LV)
DESCR_LONG- VARCHAR2(500) DESCR_SHORT - VARCHAR2(30} LINK_SEQ (FK) - NUMBER(22)
OWNER_TYPE - VARCHAR2(1 0) (LV-User, Admin) DESCR_LONG- VARCHAR2(500) INSERT_ID - VARCHAR2(30}
ACTIVE_IND - VARCHAR2(3} (LV - YesINo) CODE_ORDER- NUMBER(22) INSERT DTIM - DATE
INSERT_ID - VARCHAR2(30} ACTIVE_IND - VARCHAR2(3) (LV - YesINo) LAST_UPDATE_ID - VARCHAR2(30}
INSERT_DTIM - DATE EFF_DATE - DATE LAST_UPDATE_DTIM-DATE
LAST_UPDATE_ID- VARCHAR2(30} INSERT_ID - VARCHAR2(30)
LAST UPDATE DleM-DATE INSERT_DTIM - DATE

LAST_UPDATE_ID - VARCHAR2(30)
LAST_UPDATE_DTIM-DATE
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30 ~i

.0 N~!.'l::E.imQI

~n.f.fl~t

50 t,JQ! Applll"able

I J .• r :.... !!

Space Shuttle LHuIOn Humber

EQl.llPmer.t end·lem or hardware senal
number

UanufadlJrr.g\proc.e!t1ng buildr.g cr
\Vork area

Not aS50~iated with any S;UtClflC flight
end-item, or faCility

".. Form Typ-e SSPCR
SSP Cklsecut
CR

V.. Form Type SSP CR
SSP Cloucut
CR

Ye'S- Form Type SSP CR
SSP Cloncut
CR

Ye!, Form Type SSP Clc$·eout
CR

Code Ilame: ICA.TEGORY

Short Description: Ir-E-n.-ctMt-·-·-/-c-at-6Q-O-r,-:---------------------------±l""':
20 .f 30

long Descripdon: Defines the mission. equipment racilttJ . etc affected andIQf Impaded bi the change reQuest

..::.J
92 of 500

L..

Inserted BylOn: USAFL\FLEI.1MIUJ 061041200907:35:48 AI,1
: Last Upda,ed By/On: US·UX\BROWM.l~OJI25i2011 02:50'38 PI,!
L....

Code Name: CE E-Mail Recjmelll

10 As!IQr:ed T<.:

20 CEE,-aluilW

30 ~
f.alua!,,,.

~o CEAPpr<.:ver

~o CEPOC

so ~
70 t;R

Ye. Workflow

Ves Worttlc "

Yes Wortflc ....

Y~s Workflow

"ea Wortftc Y

Yes \Vort.l'Icw

Yes won..now

Viorkflcw

Value: Il;lIsslon Order:~

Short Descriptlon: Jspace Shuttle I.-Iission tlumber

28 of 75

Lono Description: rEfines E"edi~ Pi mlss,on or STS C,dE

J3 of !;OO

lor""".

Add AnoUler Value

Elfecove: 1061O~!2008 !BJ
::J
.;.:.J

Inserted ByiOn: US."FL'FLEI,'hIlMJ 061041200907:36:05 ."J,I
Last Updated ByJOn: US~.TX,BROWM;' •. 0412512011 02:42:58 PM
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Available:

SSP ICB CR

Selected:
SSP CR
SSP Closeout CR Values are

filtered by
Form Type
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=

Named Lovl.:: S~le0 ~J_atlled LOV -__ B
Display Extra Values It\lo lEI

Display Null Value IYes If]
Null DisplayValue Ir-_-~-e_-Ie-~--------: ~Jull Return ValueI~~__ __ J

Cascading LOV Parent Item(s,ld___ __._ _ __ _ J8
List of values definition

Page 2 of 2

Display Order.~

Space Shuttle Program
Change Request

CategorY' IMission :::I
Mission: . Select- And SUDS C

Comments: EQUiP:"ent ~
Facility'
Non-Flloht Specific

(j Add CR Effecllvdy· Windows Internet EJlplmel }! Rlila

rocesslng

/

Elements Allecled:

rOrbiter

r External Tank

r GSE

rPa

CR Number
CR000790

Chang ,43«:
r· Performance

r Schedule

l Transition
............................................................................j Screen: 2004 Current Build: 0.06.003114/2011

SAFE' User. US"'1X'IBRCWNMA Curalor\ROM: Mark .... Bro\"l'

<,J.:,__-..,.",...~~ ....._~~~_~

SELECT CODE_VALUE "D", CODE_VALUE "R"
FROM CMST_LEGAL_CODES_ACTIVE_VW V, cmst_legal_code_link L ~RE CODE NA}~

= 'CATEGORY' and v.legal_code_seq=l.legal_code_seq
and L.ll.nk type='CR_FORlI' and L.link_seq=:P2004_CR_FORl·i_SEQ

ORDER BY CODE ORDER I----------~~---------;::::::=======:::;-:--;l
Change Request CR000790 Next Step: I a~

Save Updates I,
Create or edit static List of Values
Create Dynamic List of Values

4) list of Values Examples
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~ Validation Rules are used to ensure compliance with customer, company,
organizational, and system data requirements

~ Validation Rule configuration design generates an SQL statement that is
evaluated when a Button is selected or a Workflow step is processed

~ System will not commit changes until all validation errors are resolved

USA

x

dd Another User

:.:oJ Approved: 1Yes :.:oJ

Department: 62500 Mall Code: IUSH-l01A
r""C":"~~:-:-:---- [.

BUilding: IHOUSTON006 Floor. 12 .11

Grid: IN20'N1260 Room: 'I------:

.. _-----11

Active: 1Yes :.:oJ CURF Required: 1Yes :.:oJ CURF Received: 1No

User 10: IUSATJCI8ROWNJ.IA. Retrei'..e User Info

Employee 10: 1020102
r.:-----:-:-:--:---------------

Cl User Preference '

First tI~me: I Middle Inlt:~
'-----,----===..LI......---.....=-===....8

ruserl • to

Phone: 12811282-6530 0001000-0000 I
Fax tJumber.12811282-6l04 0001000-0000

:r:-...;c;.;;o...;m.:;;pa;.;;n.:.;.y:tU~n;:;ite=d:::s=pa=c=e P;:;.iI;,;;i3,;,;;nc;;e;,;'L;;,LC==============::J~_ih 1.,.,,1

Org~nlz~[lon: 1- Seiecl- ..:...t

• Please enter a Last Name
• Please enter a First Name
• Please seled an Organization

• Lisers
=> Create"E,i,t User

• '")rgant!atlQn;;;
• \1..'00110"" Conficuratwn
• Aptomateq E-'~'all

• ;;'R Confl'llir~~tion

• CE Re....'6w T~·pes

• Board Confiaurahon
• HQhd;h Schedule
• F!joht Deftn;!;,;:n
• [I(;cumcnl! ir,rarl
• Legal Jalues-
• DiSposltJon5
• Vallqat!9n RUles
• DirE:dl...e TE-mpl.jtes
• ~.dI9n Template

• Secunh Prof;i~s

• ~.0!..m!hJillLg,s
• ~Conli:1\ir/1tiQn

• Search Confiauratlon
.~

• l~1.~...Q..Q.nn.Q.hL@.HQ..f1
• ~:lelrJ Help C(,nflqufa!l(lri
• Change Tr3 f king
• !Je,,A.is and InformatIOn

o "d(1 J E(Jii r~ews
• ~nr~H£g]QrLl1~:.ma.
.~

• AtithOfI!atioo User Homep~ge: Iinbox ..:J
L-:.,)D~"~lla:;;:lU~tC~S~Q;;L~Se~tu:p,....~ ............!Il1-'~~::e~Q,..~«-----~.:.li~~~~JiE--a
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RULES RULE_VALIDATIONS RULE_VAL_CONDITIONS

RULE_SEQ (PK) - NUMBER(22) - VALIDATION_SEQ (PK) - NUMBER(22) - CONDITION_SEQ (FK) - NUMBER(22)
RULE_NAME - VARCHAR2(1 00) RULE_SEQ (FK) - NUMBER(22) VALIDATION_SEQ (FK) - NUMBER(22)
ACTIVE_IND- VARCHAR2(3) YIN) (LV) VALIDATION_ORDER - NUMBER(22) PAGE_ITEM - VARCHAR2(255)
RULE_ORDER- NUMBER(22) PAGE_ITEM - VARCHAR2(255) TABLE_NAME- VARCHAR2(30)
RULE_DESCRIPTION - VARCHAR2(500) TABLE_NAME- VARCHAR2(30) FIELD_NAME- VARCHAR2(30)
RULE_TYPE - VARCHAR2(50) FIELD_NAME- VARCHAR2(30) 4. CONDITION_TYPE - VARCHAR2(20)
PAGE_NUM - NUMBER(22) PAGE_ITEM2 - VARCHAR2(255) CONDITION_TEXT - VARCHAR2(500)
RULE_COMMENTS- VARCHAR2(1 000) TABLE_NAME2-VARCHAR2(30) INSERT_ID - VARCHAR2(30)
INSERT_ID - VARCHAR2(30) --.. FIELD_NAME2 - VARCHAR2(30) INSERT_DTTM - DATE
INSERT_DTTM - DATE CONDITION - VARCHAR2(30) LAST_UPDATE_ID- VARCHAR2(30)
LAST_UPDATE_ID - VARC HAR2(30) VALIDATION_TEXT - VARCHAR2(500) LAST_UPDATE_DTTM- DATE
LAST_UPDATE_DTTM- DATE MESSAGE_TEXT - VARC HAR2(500)

VALIDATION_COMMENTS- VARCHAR2(1 000)
INSERT_ID - VARCHAR2(30)
INSERT_DTTM - DATE
LAST_UPDATE_ID- VARCHAR2(30)
LAST_UPDATE_DTTM- DATE

RULE_BUTTONS

RULE_SEQ (PK, FK) - NUMBER(22)
BUTTON (PK, FK) - VARCHAR2(30)
RULE_ORDER - NUMBER(22)

--.. INSERT_ID - VARCHAR2(30)
INSERT_DTTM - DATE
LAST_UPDATE_ID- VARCHAR2(30)
LAST_UPDATE_DTTM- DATE

WORKFLOW_STEPS_RULES

WORKFLOW_STEP_SEQ (PK, FK) - NUMBER(22)
RULE_SEQ (PK, FK) - NUMBER(22)
RULE_ORDER - NUMBER(22)

--.. INSERT_ID - VARCHAR2(30)
INSERT_DTTM - DATE
LAST_UPDATE_ID- VARCHAR2(30)
LAST_UPDATE_DTTM- DATE
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~",-;·,:,u

1 - 15

Cel6te Condilion(S)

3
3

Dele,. Va Id.'ion(s) ! Sa-.e 1

Current Build: 0 c?oc 3J1~7:J'1
Cur.nonROM: l,!a~k A. Browr.-

Cnpt \afi:latinn(s)

Md Condltl~n COPf C{jndi~otl(s)

Order:~

Page Item: IName (P2JJAhlE)

CondiUon: litem is not null

ValIdation TexC I
Message Text: I"'Pf::ce.::Sc:-ec:-en::;le::-rc:-.7U::cse::rc:-S::fJc::.,c::n.::--===-==:....::=---3'71~

.:::J
Comments:I 3

iI

"aer: USATXI8RO\o\1iIJA

l~.t.~:i..Ffj.r-V.lr~.:E~~..J

D.f:.!~.~.~~.I..:.'.tL:::.;._jt1EIJ.~-iE·!ffl~,!li!'±!!i,M!:,ll:j·!!l.ii!l'ill· ••••••••••••••••••••I
Inserted ByrOn: l)SA,n'\BRO'.~.'hll.I.;04i06J2011 01:Q-tAsPlJ

LaSl Vpd~led BylOn: USATX'.8ROWr,II.1" 0.;;05,'20 11 03.05.58PU

r ~,- ~
r ~
r r;o-

!!J r ~
r ~
r ro-
r ~
r: po--
r:: ~
r ~
r ~
r ~
r 114C -

r ~,

r Ji5'C"'

(:()n<an<.>n,\

Cre:3te (CREATE)
Save (SAVE)

Selected:

041061201101:04:11 PU
0412112011 02:27:47 PM

40 cf 500

Conditions may be applied to a
Validation Rule to limit the

applicability of the rule

Rule Type: I·,dln,n :::J
Screen: 12 - Create/Update User

Comments:I

Rule Uame: 12-01

Description: ;"v-a-lid-a-te-u-se-r-In-'-or-n-,a-tl-On-I.I-a-nd-a-ta-ry-o-a-'a-------------~---------f.

Inserted BylOn: USA,TX\BROWNf.1A
Last Updated BylOn: US,A,TX\BROWNf.1A

, i:.

I
'I Available:

;Ad,j A,nather User (ADD)
Cancel (C.A.NCEL)I,..,.c,,"," """..,,~,,o<'_c,"'m !
lL ~
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Page Validation: 1 of 1 Name: Get Screen Error Messages
----- ---- - - --------- ---------- ------ - ----------

( Cancel) ( Delete )( Apply Changes ) j

Show AU Valklalion Error MSossaqSo Conortlons Security i Confiquralion Comrr.enls

Page: 2 CreateiUpdate User I
1II Name IGet Screen Error Messages I

1II seqll~~~: l:~nction RetLJ~~in~ Error Text ..... ,,__ , iii I,
r:_E_~..:~::..~;..:d..:a.:..ti.:..on:.....:E..:x::.pr..:e..:s..:s_io:..n_1 -.,1

RETURN CY.ST VALTilATIOl,_PACK. GET_ERRORJ~SSAS:ES (null, :AFP_PAGE_Iil, : REQUEST, null, null ~; 'I
DE):

: I

II
.. Max. nems: 250

APPrO'led:~

x

Add AnothEr User

• Default Tab: Chanlil8 R6que I
a

Name: 8ro;llon Marl' A

Active:~ CURFRequir&d:~

User 10: IUSAT,(lBRO't1N1JA R~treNe User Info

Employee 10: 1020102
~:-::::-:::-,------------

OrvOnllOUon: 1- Sol.C!- ::::J
~o::.po=rtm=.:.:n:::c1:6~20;:.O;:O::....---------------==;UIJ1l Code: IUSH-701.~

""'<fino: "'IH"'O"'uS"'T"'O"'NO"'O':"6.--- RC>OfC ~12------
God: l'I2OW1260 Room: 1

last Ua01e: I First IIame: I Middle Init~

L..:.:~Em:::OIl+:1'~3"'''':'''"8::""ro...wn~@u...sa...-Sp...3CO~OP!:1s.c...on~'_~ .-J"".

Phone: 1281i282-6530 000/000-0000

Fax tlumber: 12811282-6704 OOOfOOO-DOOO

Company: United Space Alliance. llC

Please enter aLast Name
Please-Gnter a First N<lm&
Please seIad an Orgaoir.ation

~~~

• :;;.e.;:J.lD.h:.P.f.Qf1i.'.~

~~~!.Lh:.R.Q!.U
lOr-OI ~~:>ntlG;lIdtl:;n

':"efsrc~ t>n[=Gt,I<t;JS:!'l

• g;:jHirt~.

• 1.11.n.;,i..;.it.ni:"<bJjg~Q.'J
• f.lfld Help C:grdi:",untpn
• O:<t!'=Slj Tra::.bl·~

• U.~.~l)..p..'J!1jl.1i!,\.r:~>n!Q£!
o A.c!Qjf:'d:I!'Jf.;.;r,

• 100pf;cgUyn l1"-nJ5

• ,tJriKJ...;;:.Y.$.
• 6l,tl!lit.!!Z!i1tLQf'.

p, r:J:":"llr. $Q= '-,et:;o

USA

• 1!;}j~!~.
., Cr(lflfefdit U5f!r

• ::hHl\ll'j1i:;;f)B

• ~~;f.<LtU.?i'i..~Qi:fliJ.yl~U.O'D.
• ~'lQ:'J~ale~tE::tt%.!l
• CR Ccr.fawalJQ;'
• C; Rfv~rn r-ViS
• j;l.Q.f.nL~::~!:.~~J,!!~.~:(.!)
• ;.j·Wr)j1, St:Mddf
• £!i>ll~! D<tflf\ltlQf\

• lJ.;;:!'".&lrD.§i!.~U.. !.~i:\;l!,!
• i..!t(I~Li.,l!i<.f.t
• j'lls>':Qalt;9::s
• iaqr'pl:Q;' RlFfi~
• ,Qlnt;;b:~.I!U!.ll(.H'.K~:

• 1.:f74:?.Q.Lf:i:D1:i:i!!:r.

• System will not commit changes
until all validation errors are
resolved

• Function (GET_ERROR_MESSAGES) "\
processes each configured
validation rule and identifies errors

• Errors are combined into a single
message and displayed on the
corresponding screen header

/
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FDR validations IN (SELECT V.* FROM CMST_RULES R, CMST_RULE_VALIDATIONS V, CMST RULE_BUTTONS RB
WHERE R.RULE SEQ = RB.RULE SEQ AND R.PAGE NUM ~ P page number AND RB.BUTTON ~ P request AND R.RULE SEQ ~ V.RULE SEQ

AND V.PAGE_ITEM IS NOT NULL AND NVL(R.ACTIVE_IND,'NO') ~ 'Yes' AND (v_cr_fonTI_seq IS NULL OR v_cr_form_seq -
IN (SELECT CR_FORM_SEQ FROM CMST RULE_CR_FORMS WHERE RULE_SEQ R.RULE_SEQ)) ORDER BY R.RULE ORDER, V.VALIDATION_ORDER)

LOOP
v run val TRUE;
--CHECK ALL CONDITIONS TO SEE IF THE VALIDATION SHOULD RUN
FOR condition IN (SELECT PAGE ITEM, TABLE NAME, FIELD NAME, CONDITION_TYPE, CONDITION_TEXT

FROM CMST:::RULE_VAL_CONDITIONS -
WHERE VALIDATION_SEQ ~ validations. VALIDATION_SEQ

AND PAGE_ITEM IS NOT NULL)
LOOP

v 5ql 'SELECT 1 FROM DUAL WHERE' II CMST_SQL_PACK.GET_SQL_COMPARE_TEXT(GET_DATATYPE(condition. CONDITION TEXT)
,GET_PAGS_ITSM_QUERY_TEXT (condi tion. PAGE_ITEM) , condi tion .CONDITION_TYPE, condition. CONDI TION_TEXT) ;

BEGIN
execute irmnediate v_sql INTO v_count;

Loop through Rules to
generate SQL

0;
EXCEPTION

WHEN NO_DATA_FOUND THEN v_count
WHEN OTHERS THEN v count : ~ 1;

END;
IF v_count = 0 THEN v run val FALSE;

EXIT; --NO REASON TO GO ON, EXIT THE LOOP AND DON'T RUN THE VALIDATION

END IF;
END LOOP;
IF v run val THEN

IF UPPER (validations .VALIDATION TEXT) ~ 'SYSDATE' THEN
v_sql :~ 'SELECT 1 FROM DUAL WHERE TO_DATE (V('" II validations.PAGE ITEM II "'),' 'MM/DD/YYYY")' II validations.CONDITION II

, TRUNC(' I validations. VALIDATION_TEXT I I ')';
ELSE

IF validations.PAGS ITEM2 IS NOT NULL THEN
v_sql :~ 'SELECT 1 FROM DUAL WHERE'

II
CMST_SQL_PACK.GET_SQL_COMPARE_TEXT(GET_DATATYPE(validations. VALIDATION_TEXT) , GET_PAGE_ITEM_QUERY_TEXT (validati ons.PAGE ITEM)

validations.CONDITION, GET_PAGE_ITEM_QUERY_TEXT(validations.PAGE_ITEM2));

USA

SELECT 1 FROM DUAL WHERE

SELECT 1 FROM DUAL WHERE

SELECT 1 FROM DUAL WHERE

SELECT 1 FROM DUAL WHERE

FROM DUAL WHERE

SELECT 1 FROM DUAL WHERE V ( •P2_NT_ ID ') IS NOT NULL

SELECT 1 FROM DUAL WHERE V( 'P2_NAME') IS NOT NULL

V('P2_LAST_NAME') IS NOT NULL

V('P2_FIRST_NAME') IS NOT NULL

V ( , P2_ EMAILID I) IS NOT NULL

V ( 'P2_PHONE ') IS NOT NULL

V ( 'P2_COMPANY_DESCR') IS NOT NULL

'SELECT 1 FROM DUAL WHERE' II CMST_SQL_PACK.GET
GIT AAG~IDM~UffiYYE~(nlWatioM.AAG~I

END IF;
END IF;
BEGIN

execute immediate v_sql into v_count;
EXCEPTION

WHEN OTHERS THEN v _coun t : = 0;
END;
IF v_count"" 0 THEN v errors v errors
END IF;

END IF;
END LOOP;
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~ Workflow is the automation of a business process where information is
passed from one state to another for action in accordance with a set of pre­
defined business rules

• Configurable workflow design includes a current workflow step, potential
next step(s}, assignee information, e-mail notifications, and automated
process activities

• Workflow is accomplished by the user selecting the next appropriate step
from a list of pre-defined\configured options and the system performing
the associated activities

Workflow Processing
I:.+
I'
"I I

~
Next Workflow Step }

Current Workflow (Option 1)
~ t-

State

-1 Next Workflow Step ](Option N)

+l Next Workflow Step
(Option 1)

Current Workflow -.{ Next Workflow Step
I--

State (Option 2)

+l Next Workflow Step
f-

(Option 3)

I
I
I
I
I,­

I
I,,

USA
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.......~._._._ _ _.__ _~

~=------,

Initiator

Sponsor

Assign
Pre-CRG Evaluations

based on ConfiguratIOn

Evaluators Evaluate
Change Request

Evaluate
Change Request

Evaluate
Change Request

Current Step

Page 16 of 28

Next Step Options Step Event
Functions

Spawned
Workflow USA
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Are you sure you would like to Approve CR - Submit to CMO?-raoattlen and R
Requ~ements

Next Step: IApprove CR - Submit to CMO

~ rlSTS 07700_ Volume -V,

SSP Documents Affected:
Addl

------~~- ---t' CR000002

Change ProposaliRequest Numbers:

CR Number
CR000773

Change Request CR000773

(SSP-CR Page 1-1
RequestSponsorPeerRe~ew,.---------,.--------------------1Request Internal Board Review

Space Shuttle Program Closeout ReturntolnitiatorforcorrpW-~DiiiEtii=;~;;========~Change Request Reassign Task ••• ,. .; ,.
1- ..l.- -t:A~ss~ig~nT~a~sk~to~O~rg~an~iza~ti

Initiated By: Organization: Phone: Reason: IExpedite :YJ

_Br_ow~n_M~ar=kA~~--~-~-P~I-TIS~--------_28_1_Q8_2_~-53_o ~ ReqUeS~dProCeSSing:;1
~hange Title:

Update NSTS 07700 Volume XX - Orbiter End State ReqUirements

61 ef 150
1---------------- ---- ---------------------------1 ...-- ---:

Password: I

~ Cancel I

o;]~1.ll
........,""....-................."..,....... ,....-.-.~

~ Based on the workflow configuration, the user is presented with one or more
Next Step options

~ System determines the processing requirements and opens a pop-up that is
dynamically generated based on the selected Next Step

~ System runs the Validation Rules, processes the required updates, and

notifies the affected users USA
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WORKFLOW_CE_CRITERIA

WORKFLOW f----
WORKFLOW_STEPS - VIORKFLOW_CE_CRITERIA_SEQ (PK) - NUMBER(22)

WORKFLOW_STEPS_NEXT VIORKFLOW_STEP_CE_SEQ (FK) - NUMBER(22)
WORKFLOW_SEQ (PK) - NUMBER(22)

VIORKFLOW_STEP_SEQ (PK) - NUMBER(22) TABLE_NAME- VARCHAR2(50)
WORKFLOW_NAME - VARCHAR2(50)

VIORKFLOW_SEQ (FK) - NUMBER(22)
WORKFLOW_STEP_SEQ (PK, FK) - NUMBER(22) FIELD_NAME- VARCHAR2(50)

WORKFLOW_DESCR - VARCHAR2(500)
VIORKFLOW_STEP_ORDER - NUMBER(22)

WORKFLOW_STEP_NEXT_SEQ (PK, FK)- NUMBER(22) OPERATOR -VARCHAR2(10) (LV)
OWNER_ORG_SEQ - NUMBER(22)

VIORKFLOW_STEP_NUMBER - VARCHAR2(10)
VIORKFLOW_STEP_ORDER - NUMBER(22) VALUE_LIST - VARCHAR2(4000)

APPLIES_TO - VARCHAR2(30) (LV) VIORKFLOW]HASE - VARCHAR2(25) (LV) - INSERT_ID - VARCHAR2(30) INSERT_ID - VARCHAR2(30)
ACTIVE_IND- VARC HAR2 (3) (LV- YesINo) VIORKFLOW_STATUS - VARCHAR2(20) (LV)

INSERT_DTTM - DATE INSERT_DTTM - DATE
INSERT_ID - VARCHAR2(30)

VIORKFLOW_STEP_NAME - VARCHAR2(75)
LAST_UPDATE_ID- VARCHAR2(30) LAST_UPDATE_ID- VARC HAR2 (30)

INSERT_DTTM - DATE
VIORKFLOW_CURRENT_STATE - VARCHAR2(75)

LAST_UPDATE_DTTM - DATE LAST_UPDATE DTTM- DATE
LAST_UPDATE_ID- VARCHAR2(30)

VIORKFLOW_REQUESTED_STATE - VARCHAR2(75) ~LAST_UPDATE_DTTM- DATE VIORKFLOW_COMPLETED_STATE - VARCHAR2(75)
FIRST_STEP_TYPE - VARCHAR2(20) (LV) WORKFLOW_STEPS_CE_HDR WORKFLOW_STEPS_CE
REASSIGN_IND - VARCHAR2(3) (LV - YesINo)
REASSIGN_TABLE_NAME- VARCHAR2(50) WORKFLOW_STEP_CE_HDR_SEQ (PK) - NUMBER(22) VIORKFLOW_STEP_CE_SEQ (PK) - NUMBER(22)

WORKFLOW_HISTORY REASSIGNJIELD_NAME- VARCHAR2(50) WORKFLOW_STEP_SEQ (FK) - NUMBER(22) VIORKFLOW_STEP_CE_HDR_SEQ (FK) - NUMBER(22)
UPDATE_POC_IND- VARCHAR2(3) (LV - YesINo) REVIEW_TYPE - VARCHAR2(40) (LV) CE_ID- NUMBER(22)

WORKFLOW_HIST_SEQ (PK) - NUMBER(22) SIGNATURE_IND - VARCHAR2(3) (LV - YesINo) POC_ORG_SEQ (FK) - NUMBER (22) CE_DUE_DAYS - NUMBER(22)
ITEM_TYPE - VARCHAR2(50) STEP_EVENT - VARCHAR2(25) (LV) - POC_NT_SEQ(FK) - NUMBER(22)

'---+>
ASSIGNED_TO_ORG_SEQ (FK) - NUMBER (22)

ITEM_SEQ - NUMBER(22) INTEGRATED_REPORT -VARCHAR2(10) (LV) CE_DUE_DAYS - NUMBER(22) ASSIGNED_TO_NT_SEQ(FK) - NUMBER (22)
WORKFLOW_STEP_SEQ (FK) - NUMBER(22) VALIDATE_DIR_IND- VARCHAR2(3) (LV- YesINo) INSERT_ID - VARCHAR2(30) INSERT_ID - VARCHAR2(30)
WORKFLOW]HASE - VARCHAR2(50) ASSIGN_TO_IND- VARCHAR2(3) (LV- YeslNo) INSERT_DTTM - DATE INSERT_DTTM - DATE
WORKFLOW_STATE - VARCHAR2(l 000) r-- ASSIGN_TO_DEF_TYPE - VARCHAR2(20) (LV) LAST_UPDATE_ID- VARCHAR2(30) LAST_UPDATE_ID- VARCHAR2(30)
WORKFLOW START DTTM - DATE ASSIGN_TO_RO_IND - VARCHAR2(3) (LV - YesINo) LAST_UPDATE_DTTM - DATE LAST_UPDATE_DTTM- DATE
WORKFLOW=END_DTTM - DATE ASSIGN_TO_DEF_TABLE- VARCHAR2(50) (LV)
CYCLE_TIME - NUMBER(22) ASSIGN_TO_DEFJIELD- VARCHAR2(50) (LV)
ASSIGNED_TO_NT_SEQ- NUMBER(22) ASSIGN_TO_ORG_SEQ - NUMBER(22) WORKFLOW_STEPS_EMAIL WORKFLOW_EMAIL_DYNAMIC
ASSIGNED_TO_NAME- VARCHAR2(60) ASSIGN_TO_NT_SEQ - NUMBER(22)
ASSIGNED_TO_ORG - VARCHAR2(20) ASSIGN_TO_ORG_LABEL - VARCHAR2(30) (LV) VIORKFLOW_STEP_EMAIL_SEQ (PK, FK) - NUMBER(22) VIORKFLOW_EMAIL_DYNAMIC_SEQ (PK, FK) - NUMBER(22)
COMPANY_DESCR - VARCHAR2(30) ASSIGN_TO_NAME_LABEL - VARCHAR2(30) (LV) WORKFLOW_STEP_SEQ (PK, FK) - NUMBER(22) VIORKFLOW_STEP_EMAIL_SEQ (FK) - NUMBER(22)
DEPARTMENT - VARCHAR2(l 0) REASON_CODE_NAME- VARCHAR2(50) SORT_ORDER - NUMBER(22) EMAIL_TYPE - VARCHAR2(50)
PERFORMEND_BY_NT_SEQ - NUMBER(22) REASON_LABEL - VARC HAR2(20) (L V) EMAIL_TYPE - VARACHAR2(20) (LV)

r+>
TO_CC - VARCHAR293)

PERFORMEND_BY_NAME - VARCHAR2(60) REASON_TABLE_NAME- VARCHAR2(50) EMAIUND- VARCHAR2(3) (LV- YesINo) INSERT_ID - VARCHAR2(30)
COMMENTS- VARCHAR2(4000) REASONJIELD_NAME- VARCHAR2(50) EMAIL_SUBJECT - VARCHAR2(4000) INSERT DTIM - DATE
REASON - VARCHAR2(4000) UPDATE_MULTUND-VARCHAR2(3) (LV- YesINo) - EMAIL_TEXT - VARCHAR2(4000) I-- LAST_U-PDATE_ID- VARCHAR2(30)
REPORTING_SYSTEM - VARCHAR2(50) UPDATE_TABLE_NAME - VARCHAR2(50) EMAIL_EXTERNAL_IND- VARCHAR2(3) (LV- YesINo) LAST_UPDATE_DTTM- DATE
INSERT_ID - VARCHAR2(30) UPDATEJIELD_NAME - VARCHAR2(50) REPORT_SEQ - NUMBER(22)
INSERT_DTTM - DATE VIORKFLOW FILE NAME - CLOB INSERT_ID - VARCHAR2(30)

VIORKFLOW=HELP - VARCHAR2(2000) INSERT DTTM - DATE WORKFLOW_EMAI L_STATIC

INSERT_ID - VARCHAR2(30) LAST_U-PDATE_ID - VARCHAR2(30)
VIORKFLOW_EMAIL_STATIC_SEQ (PK, FK) - NUMBER(22)INSERT DTTM - DATE LAST_UPDATE_DTTM- DATE

LAST_U-PDATE_ID- VARCHAR2(30) VIORKFLOW_STEP_EMAIL_SEQ (FK) - NUMBER(22)
/ \ LAST_UPDATE_DTTM - DATE ORG_SEQ (FK) - NUMBER (22)

Custom tables\fields NT_SEQ(FK) - NUMBER(22)
WORKFLOW_STEPS_RULES 40 TO_CC- VARCHAR293)

can be added to support WORKFLOW_APPLICABILITY WORKFLOW_STEP_SEQ (PK, FK) - NUMBER(22)
INSERT_ID - VARCHAR2(30)
INSERT DTTM - DATE

RULE_SEQ (PK, FK) - NUMBER(22) LAST_U-PDATE_ID- VARCHAR2(30)

application unique VIORKFLOW_APPLICABILlTY_SEQ (PK) - NUMBER(22) RULE_ORDER- NUMBER(22) LAST_UPDATE_DTTM- DATEVIORKFLOW_SEQ (FK) - NUMBER(22) - INSERT_ID - VARCHAR2(30)

requirements
APPLIES_TO_SEQ - NUMBER(22) INSERT_DTTM - DATE

'---
REVIEW_TYPE - VARCHAR2(40) LAST_UPDATE_ID- VARCHAR2(30)

I I\, d INSERT_ID - VARCHAR2(30) LAST_UPDATE_DTTM- DATE Application specific tablesINSERT DTIM - DATE; ; Q ;;; Hex :;;::0; ; (CGU 2
LAST_U-PDATE_ID- VARCHAR2(30)
LAST_UPDATE_DTIM - DATE

USA
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Add Slep I Delete I Save I

r ~. 1 lntiation Ir1rhsMg cnanoe ilitate Char-glt Proposal Ua;nWcri.'f>ow
Proposal

r; ~ ?. totema1 InlnternalRlJy>ew Request hlerr.!! Re.leW /
Review CortC\Jrreoce

r ~. ;> Sponsorl-hip In Sponsor ,t.,ppro't'al Stl~mit forJl..pprov!J1

r [40' ~ Spor-sor II"! S~cn~or Peer Reql.ieilt Spcn3cr Peer
Re-..-iew Revi!w Re-...iew

r [5O"J 2 Spol'!s~nhj~ If! lr.ternat90ard ReQUf5t ilterr'lal Boar·d Create Child
Re'/iew Rev~w CR

r ~; 2 e"IO Processing Chlmge Approve C-R - S;Jbm~ t:J. Adt: CE
Processing Proposal wa

r ro--: nl~ BC2Ird Sct!e-:u6n; Child CR litA 4 Child CR First St~p Ch~d CR
Sch~d:Jlir!g

r Isou .. Z Inflation Returned for Update Return to Initiator fer
Correction

r: ~ .1Q Cispcsltioo fo"ocessio; O1.o13lC1e of Frtoes~ Outside of Board Procen CR
Belll";l

r. ~ .1", In SOlii'd Processirl; Olitslde of Prt:QeM Olits<fe of Board Process CR Frt~ Chid
Review Bellre CR ass

r ~ 1.1 DB-pcsition If! Board Re~le:w Schedule to Bcart: Pro~nCR

r ~ ill In Beard Chiid CR Sctledu!e:t fer Sdledl.o!e te- Board PrOCeJ5 CR Process Ctljd
Review Boar(l Review CR

r ~ Z Rework Ret.Jrnl!'d tor L;pdate Return to Inll:llltor fer
Correcto!\

r ~ 1?. Infla!lOn U~daM; per CMO Update C~ 4 Reroove. Res~l

Comments Spcrtscr"s.Appr:JVal Sigr.alur~s

r ~ 11 CMa Re!ubm.:'tted fer Re::um ~o CMO
ProcaUlg Procening

r ~ 9Ei Cki-sure cnan~e Proposal Carlcel Cr.ange Pr-opcs!1
Cancel&ed

r [17D""' ill. Closure Re-ject Chaoile Reject,' Close CR Re-jed. CR
FTopoul

r ~ ~ Clcsura Review Complete Re....iew Complele • Close Clese Chi~ CR
Chld C. aSB

r ~, .;)~., C.lcsur~ CR Sl,;perse,:led- Pare!':l CR Super5~dec- Suoer~ed~ CR
Re... iew for Clcsl.ire Close Chid eR

r ~, ~ Clcsure CR \Vlhdrawn • Parer-t CR Closed· Wlthdrs\'/ eR
Reo'flew for C,lCS\irt Wr.Mr~\"J CIo.s,e CR

r ~; ill.lQ InliatiOFl Reass!;'Fli!"!g Tni'( Reu.si~nTn!': Reas.sign

1·21
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Workflow header identifies the type of
workflow and applicability

Workflow steps include the specific processing
instructions for each step

• Workflow Assignments
• Step Event Processing
• Dynamic Field Updates
• E-Mail Notifications
• Report Generation

•

•

I

WorknoVi Uame: Issp CR ACtive:! Yes :::J
Description: r;S;-:p~a-c.:-S:::h:-u-;:tlI;-.-;P;-:,:-cg;-r:-al=T1-;C::::h~a:-ng:-.:-R;:-.;-q:-u~.=st:"':(C=R=1\7rv-O'"Ckfl=-o-W----------------7.~"~A

Owner Organllatiorl: Ir.1G f]
Applies To: "IC"'R:------..;fj'

,/ [)esCripn0l11

I Inserted: USA.FL'H.·RTJR1 071081200908:07:05 AM
! Last Updated: USATX"SROWNI,tA04128i201110.15.55 'J,t



r------------------------------------------------------------------------------- - -----

( Worl<f1ow Step

Step Uame: I/'J,pro<ed - Submit to CMO

Worl<now Phose: I CI.IO Processing ::::I Worl<now Status: loran ::::I
Step (lumber. I" Sort Order: roo- Step Type: 1- Select-

Current State: IProceSSlng Change Proposal

Requested State: l~prO'<e CR - Submit to cr,lo

Completed State: ICI~.() processin~ ComPlete ..

Step Event: 1Add CE ::::I
Printable Version: I~.~_e.~.le.. .. .... ::1

Include Reassign Option?: 1Yes a Update CE POC?: 1Ves iJ
Update User in Table: 1- select..:. ... ::oJ
Reassign Field Ilame: 1- Select- a

E-Signature Required?: IYes fJ
Step File Ilame: 1,..-------------<'r1Jri,w;,••. 1 "'"-

..., 'c::Ii

Assignment Type: 1.1:;le.~t.il!C Secr.~tar.y' Org :=:1
Display Assigned To: IN" £:.l

Read Only: I-~'tlet\-§
T.ble: I· Se;e", - ::J
Field: I-seiad - ::J

Organization: 1- Select. ::oJ
~~=--'-"-".::...-.:=:::....:.....;:::;

Individual: [. Seteu- ::J
Assigned To Org label: Ir----===:....:==--

Assigned To Name label: I
L
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/
• Step Events represent PL\SQL procedures that run

specific functions when the workflow step is
processed

• Assigned To Information can be static (read-only)
or dynamically derived

• Help information for the Next Step options are
displayed from the Workflow label

legal VOlU< C<Xl< N.me: IRECOhl\'CNCC[;JROCESSING ::::I
Message lObel; IReqU~sted Process no

tOOd ReollOn..""to TobIe: ICllS-_CR.PRO'~C~S 11(;.,\" :::J
load Response hllO field; IRECOM\iEIICE[jJROCESSII(~]

UpdatHluitipie fields·I'es a
Updote Table Ir.,c"'-hl"'-~"'T.""C"'R;;;;'."'PR"'O"'C"'E"'S"'SI'-,,"'C."'-\''-',,--:::::3''

lJpdate Field ISpensor ::::I

fg;jSOlMC.:[jj! J, ~, ,ti, i&1j ~:.§! r ", ! If4 ~:.: Il:lJ (}
J n .I n .... ! xI" I l'= != : t·- ~,,~,,>!.,.:a III i& li\ :ill!iil 0 LJ - G ~ t i;
I ;Ivei,'F",ma< ,., Fe')! • $;,., .:~. ':lsI- ,Col ['0.

The CR i~ appr~¥ed t, the ,poneor aM SJb"'inGd to:he C~llfIQUran,n1;1a:1ageoleM O"iCe for conl11un tj 'e,lew and
CiSPOSlIIOIl. 'J1auto,nated e··",a' nonnC3~or IS Sellt l':I the cno ~nice lllO a las< ...;11 lp~ear III thEir nbOx JnUI the GR IS
I=rO(;6Ss6::J.

AdOMl131 hEiP S IJelled rr til; enST prOleCl l';oeb>ite: nttll$'i;\lS11 'SQ·SUC;;OQ§ CQlIi

Illser1ed uS';TX'aRO'ht~Li';07,10.'200910 OIUJ,;I,i
LzstUl):laled' US';TX'aRO'IJr~Li';O.2S.'201110.4:20.;1,,1
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Step Event
CASE NVL(p_workflow_step.STEP_EVENT, 'NULL')

WHEN 'Add CE' THEN
ADD_CE_FROM_WORKFLOW(

p_cr-rrocessing_seq => p_cr_processing_seq
,p_workflow_step_seq => p_workflow_step.WORKFLOW_STEP_SEQ
,p-r0c_org => v_assign_to_org
,p-r0c_user => v_assign_to_user) ;

WHEN 'Process CR' THEN
UPDATE CMST CR PROCESSING

SET CRG_DATE = SYSDATE,
CRG_CHAIR_NT_SEQ = p_user.NT_SEQ,
CRG_CHAIR_NAME = p_user . NAME

WHERE CR_PROCESSING_SEQ = p_cr-rrocessing_seq;
IF v cr.PROCESSED OSB IND = 'Yes' THEN- - -

DELETE FROM CMST CR CRG
WHERE CR_PROCESSING_SEQ = p_cr-rrocessing_seq;

ELSE
FOR crg IN (SELECT CR_CRG_SEQ

FROM CMST CR CRG
WHERE CR PROCESSING_SEQ = p_cr_processing_seq)

LOOP

CMST_AGENDA_PACK.PROCESS_CRG(
p_cr_crg_seq => crg. CR_CRG_SEQ

,p_cr_seq => v_cr.CR_SEQ
,p_cr_processing_seq => p_cr_processing_seq);

END LOOP;
END IF;

WHEN 'Reset Signatures' THEN
UPDATE CMST CR

SET SPONSOR_ORG_SEQ = NULL,
SPONSOR_ORG = NULL,
SPONSOR_ORG_DESCR = NULL,
SPONSOR_NT_SEQ = NULL,
SPONSOR_NAME = NULL,
SPONSOR_COMPANY = NULL,
SPONSOR DTTM = NULL
CR_SEQ = v_cr.CR_SEQ;
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"Add CE" creates new Change
Evaluations based on the Workflow

CE configuration

IIProcess CR" updates the Change
Review Group Information and adds
the CR to the Review Board Agenda

"Reset Signatures" removes theJ
applied Signature Information

. -.,-_.... ... ... .

USA
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./
/ \

Linked steps can spawn other
workflow sub-processes

Workflow steps are linked together
to create an end-to-end integrated

process

1-4

Schedule to Board

- ..

Return to Initiator for Corre-chon

Rejecll Close CR

Proce.5,S Outside of Bosrd

. ...

._ .

.......... .

~

rzo-.
f3O"""'
f4,lJ

tlexl Steps

PrHvious steps....... . .
. ,.... f "f.Ui

Submit for Approval

1Automatically generate new Tasks
1

Add CE II
Add Review

- ---

Request Internal Board Review

Request Span,sor Peer Revie·....

-
.-

t., . t.lt

-

/ Add CEs

...

ge!l\!~!i.L!DIe.m~Lf:i91lrgBe}m'i

B..~!l!lf"'l!.fQ.Q!l~Qs.£:e!" He.1g;y

QQQlli.or Chflm~e Propos~

CE ReViews

L-_r__1_10_.. _._.._..·__US_'_''_,!' S_"_,O_W_f'_;__FJe_~_3/n..::.1~1~~CYJJ

I ..D.ata Validaliol1 Rules ............ ....
Multiple Validation Rules can be

linked to each workflow steps
~ CR S"onsorship

~ Sub",' CR to we

Valklate Mandatory d8tl1 e-X;S!S to Sponser \ sue·m:r CR

V81iOate RiskA.s.se-.s.!m~r:tExists for US,A, Spcnscrt:d CR.s

1 -2
••••••••••• _ •••••_-_••~¥ •••••••~ ~~ ••-.~~,~ ~~.. •• •• ••• ••• •••••• • ••••••_ •••••

USA
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Add I Delete I .. Save I

'1~.lii~!:==:===========JC~Ad~d~A:no:tI1~e~rE~-I~da~II:~~~['!~91m __ ~

Each Workflow Step can generate
multiple e-mail notifications

04127/2011
Brown Mark A

02118/2010
Brown MarkA

[rrEM NUMBER] has i}een submitted for ProcessingCurrent Record

Superseded CRYes

Yes

I£l SOUlee I !!!l; .)1, 't,· ~. ~ ~ I~ I •• '. Itill t;~ I~ £1

D I l! -I", .' j J::: := 1i;;< ~ " ~") I Ii' ii 'iii iii i ¥!. ~ ¢ i QJ 0 r:I - © ~ .-::;
Style .- . .-' Famal __.. ••. Font . !. Size! 'li:li. <.lli. ,1J

Order.~! Tj'pe:l Current Re.cord ::J ActJve:~

Copy From: 1- Seled - 3 copr!
Email Subject: f.::hIT:::E""',.l'""N""'U'""US""E"'R""lh-as-'bc-e-en-s-uc-bm"""itt::-."7d':-cr-::pc-ro-ce-s...,sin-g-----------'------====­

Email Text r

11

I?O mm'r

r

[ITEM NUMBERl hn bnn approved by the sponsor and's ready for CMO processing.

)TEI.I fJUf.IBERj

:tMTlo\TORj
__..__. ~~!-_Ej . . . . .l

/
f

E-Mails are configured using a
library of dynamic tags

Attach Report 1- Seled-

USA

Recipients can either be dynamically
generated based on the linked

record or defined statically

Current Build: IJ.ca.OO 3tl(l2011
Curatorl.ROM: Marlt. A.. Br::Jwn •

CRlnltiatoJr

AI-5hlhabi 1¥131"jJo '(
A.S

Type Name or Select from List

StaUc Recipients: I
"""',.,...,...,.,.,.,.......,..-,-----...,

Dynamic: Recipienls: CR CPR
CRSponsor
Watch Items

Screen: "1-43
ser: USA'7X\BROViN!.1O\

Page 23 of 28 United Space Alliance



~ Audit tracking at the field level is a balance between business need and
system performance

~ Configurable audit tracking allows business owner to decide which fields
require traceability and alter as business processes change

~ Database trigger is built based on Field Selections dynamically

/ Columns I

Available Columns:

ATTACHI.1ENT_SEQ
I\TTACH_UNK_TYPE
ATTACH_UI JK_SEQ
FILE_TITLE
FILE_ORDER
PROPRIETilRY
FILE_ORIGINAL
FILE]DF
FILE_ST .IUS
FILE_SIZE

......__.._...._.....__.
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Assigned Columns:

~ ~ ATTACHI.1ENT_TYPE
FILE N.4]:IE

~ -

LCancel I[ Sa eJI

..J

AUDIT_TABLE_SEQ (PK)- VARCHAR2(100)
TABLE_NAME- VARCHAR2(30)
COLUMN_NAME - VARCHAR2(30)
DISPLAY_ORDER - NUMBER(22)
TRIGGER_COMPILED - DATE
INSERT_ID - VARCHAR2(30)
INSERT DTTM - DATE
LAST_U-PDATE_ID - VARCHAR2(30)
LAST UPDATE DTTM - DATE

AUDIT_TEMPLATE

AUDIT_SEQ (PK) - NUMBER(22)
AUDIT DATE-DATE
AUDIT=ACTION - VARCHAR2(15)
COLUMN_NAME - VARCHAR2(30)
NEW_VALUE - VARCHAR2(4000)
OLD_VALUE-VARCHAR2(4000)
DESCRIPTOR - VARCHAR2(1 00)
REPORTING_SYSTEM - VARCHAR2(50)
LAST UPDATE ID - VARCHAR2(30)

USA
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Step 1: Find the Audit Columns
cursor col cursor is

select column_name, rownum
from CMST audit tables- -

where table name = audit table name;

Selects Columns identified
in the Panel

cursor cons cursor is
select column_name, position

from all cons columns

where table name = audit table name- -
and (constraint_name Ii ke 'PK %' OR constraint name like '%_PK')
and owner = 'APPL CMST'

order by position;

Finds Primary Key to store
with audit records

Finds Foreign Keys
associated with record

child_cc.posi tionrownwn,

WHERE
AND
AND
AND
AND
AND
AND
AND

cursor CHILD CONS CURSOR IS
SELECT DISTINCT child cc.COLUMN NAME- -

FROM all_cons_columns child_cc,
all_cons_columns parent_cc,

all tab columns atc
child cc.OWNER = 'APPL CMST'- -
child cc.table name = audit table name- -
atc.COLUMN ID < 4
child cc.CONSTRAINT NAME LIKE 'FK %'- - -

{PARENT_CC.constraint_name like 'PK_%' OR PARENT CC.constraint n~am::e~l~i~k:e~':%:_:PK~')~ ~~~ a- .J
parent_cc.column_name = child_cc.COLUMN_NAME
atc.TABLE NAME = child cc.TABLE NAME- - -
atc.COLUMN NAME = child cc.COLUMN NAME

Step 2: Create the Trigger

.= 'CREATE OR REPLACE TRIGGER' I Iv_trigger_name II '
AFTER UPDATE or DELETE on ' Ilaudit_table_name II '
for each row DECLARE v_descriptor VARCHAR2(lOO); BEGIN ,.

USA
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>- Step 3: Add Dynamic Body

:~ trigger_body I I ' IF UPDATING THEN ';

<> nvllto_charl:old. '1Iv_colll'),"A")) then"

AUDIT_ACTION, AUDIT DATE, LAST UPDATE 10, COLUMN_NAME,

Loop through columns and
build values statement

sql_cols :~ sql_se'Lname II
open cons cursor;
loop

fetch cons_cursor into v_con_col, v con cnt;
exit when cons_cursor%notfoundi

sql_cols :~ sql_cols II', 'I Iv_con_col;
v_insert values_suffix v_insert_values suffixil', :old.' llv con_col;

end loop;
close cons_cursor;

open col cursor;
loop

fetch col_cursor into v_col, v cot;
exit when col_cursor%notfound;
v I.f value compare 'IF (nvl(to charl:new.'llv colll'),"A")

select da ta_type
into v_data_type
from all_tab_columns
where table_name = audit table name

and column_name = v_col
AND OWNER ~ 'APPL_CMST';

I f v_data type = 'DATE' then
sql_valuesI:~' VALUES l'llsql_seq_namel I'.NEXTVAL,"U' ',sysdate, nvllwwv_flow.g_user,user),"'llv_colll"',

to charl:old.' Ilv colli',' 'DD-Mon-YYYY HH:Mi:SS am' 'I, to charl.new.' Ilv_colll',' 'DD-Mon-YYYY HH:Mi:SS am' '), v_descriptor';
elsif v_data_type = 'CLOS' then

v_if_value_compare:~' IF (nvl(:new.'llv_colll',"A") <> nvl(:old.'llv_colll',"A")) then';
sql_valuesI :~' VALUES l'llsql seq_namel I '.NEXTVAL,"U",sysdate, nvl(wwv flow.g_user,user),"'llv_colll"',:old.'llv_colll',

:new.'llv_col II ',v_descriptor';
else

sql_valuesI :~ , VALUES (' I Isql_seq_namel I '.NEXTVAL,' 'U" ,sysdate,
nvllwwv_flow.g user,user), '" I Iv_colli "',to char(:old.'llv colli 'I, to_char(:new.' Ilv colli 'I, v_descriptor';

end if;
sql_valuesI :~ sql_valuesI II v_insert_values_suffix II ')';
trigger_body :~ trigger_body II ' , II

v_if_value_compare II ' , II --if new value !- old_value then
v_insert_stmt_prefix II sql_valuesI II ,. , I I ' , II --insert into audit table

I end if; 'i

USA
--end of 'IF UPDATING THEN'end if; I.

I I end;' ; --end of sql_hdr begin
, I I trigger_body II I I trigger_bodyl;

end loop;
trigger_body trigger_body I I
close col_cursor;

trigger_bodyl : ~ trigger_bodyl
execute immediate SQL HDR I I
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